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Oner MogectoBuy
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JINCT COT'JIACOBAHUI

OnenoyHble MaTepHATBI PACCMOTPEHEI 1 YTBEPXKIEHB! Ha 3aceaHuy Kadeapsl «Puzukay
[Iporoxon Ne 9 ot 6 ampens 2023 r.

3aBenyromuii kadenpoit
«Puzukay E.H. bonynos
6 anpenst 2023 .

COI''TACOBAHO

Pykosomutens OITOIT BO
110 crienuanu3anuu «JIOKOMOTHBEI» ; JL.H. Kypunkun

«f0» __ P 2023 r.

Pyxosonutens OITOIT BO

IO CHELHATM3AIUAM «DIEKTPUIECKUH
TPAHCHOPT XENE3HBIX JOPOT» U AM. Escradnen
«BBICOKOCKOPOCTHO# Ha3eMHBIH TPaHCIOPT»

«fI»_0Y 2023r.

PykoBogutens OITOIT BO

TI0 CTIeHATH3ALHAM

«['py3oBsle BaroHs, «[laccaxupckue BaroHsI»,
«TeXHOTOTHs IPOU3BOACTBA H PEMOHTA
NOJBHIKHOTO COCTABay

«L» Py 2023, FO.I1. Boposenko



1. IlnanupyemMblie pe3yjbTAaThl 00y4YeHHUsl MO JUCHMILUIMHE, o0ecneYynBaloUIue
AOCTHKEHHE IUIAHMPYEMbIX PpPe3yJbTaTOB OCBOCHHMSI OCHOBHOH mNpodecCHOHAIbHOM
o0pa3oBaTe/IbHON MPOrPaMMbI

[Tnanupyemble pe3yiabTaThl 00yUeHHs MO AUCLUUIUIMHE, 00eCTeunBaroIIne JTOCTHKECHUE
IUTAHUPYEMBIX ~ PE3yJIbTaTOB OCBOEHHUSI OCHOBHOM mpodeccHOHATbHOM 00pa3oBaTeiabHON
MIPOTPaMMBbI, TPUBEACHEI B 11. 2 paboveil MporpaMMmel.

2. 3ananusi, HeoOXoAMMbIe VISl OLEHKU 3HAHUI, YMEHUi, HABBIKOB U (MJIM) ONbITA
AeATeJIbHOCTH, XaPAKTEPU3YIOIIUX MHAUKATOPbI JOCTHKEHHS KOMIIETEHUM B mpolecce
OCBOEHHSI OCHOBHOI MpodeccuoHAILHOH 00pa30BaTeIbHOI MPOrpaMMbl

[lepeuenr MaTepuanaoB, HEOOXOIUMBIX JUIS OICHKM HWHAMKATOpPA JIOCTHIKCHUS
KOMITETCHIINH, MpUBEIeH B Tabmuie 2.1

Taonumnga?2.l

HNupukartop noctukenns | Ilnanupyemble pe3ysbTaThl 00ydeHusi | MaTtepuaibl, He00X0AUMBbIe
KOMIIeTeHIMH AJ1s OLeHKHM MHIMKATOpa
AOCTHKEHMsI KOMIIeTeHIUI

OIIK-1. CriocobeHn pemaTh HHXEHEPHBIE 3a7]a91 B IPOPECCHOHATEHOM ASSITETHHOCTH C
HCIONBb30BaHUEM METOJI0OB €CTECTBEHHBIX HAyK, MATEMaTHYECKOT0 aHAIN3a U MOJCIHUPOBAHUS

OIIK-1.1.1 3naer wmetons! | Ob6yuarowutics 3Haem: Bompocsl k 3a4€Ty U 9K3aMEHY
€CTECTBCHHBIX HAyK IpH |— OCHOBHBIEC ()U3UUECKHUE SBJICHUS U TecroBble 3ananus

pelieHnu WH)KEHEPHBIX | 3aKOHBI CIIeIYIONNX pasaenoB ¢usuku: PJlaboparopHsie pabotsr Ne 1-12
3a7a4 B IpoQecCHOHATFHOH | MEXaHHWKa, MOJICKYJISIpHAs PU3HKa U 1t 04HO# (hopMBI O0YUEHUS U
JIEATETbHOCTH. TEPMOJIUHAMHUKA, SJIEKTPUUECTBO U Ne 1-3 a1 3a04HOM.

Mara€Tu3M, BOJIHOBAs OIITUKA, CTPOCHHUE
aToMa | si/Ipa;

— METO/IbI HCIIOJIb30BAHMUS 3aKOHOB
(bU3KMKK TS aHAIN3A U PEIICHUS
WHXCHEPHBIX 3a]1a4 B chepe CBOCH
po(heCCUOHAIBHOM JIeATEIIbHOCTH;

- METO/IbI TPOBEICHUS SKCIIEPUMEHTOB
10 3aJlaHHON MeToIuKe, 00paboTKe
SKCIICPUMCHTAJIBHBIX JAHHBIX U aHaJIn3a
Pe3yJIbTaTOB H3MEPEHHIA.

MaTepuanbl A5 TEKyIero KOHTPOJIst

J1J1s TpOBEICHUS TEKYIIETO KOHTPOJIS IO TUCIUILTHHE 00YYArONIUICS TOJIKESH BHITIOTHUTD
CIICYIOIIHE 3aJaHHsI

IlepedeHpb U cOAEPKAHUE TUIOBBIX Saﬂa‘l/KOHTDOJ'IBHBIX Da6OT U T.AO.

Cooeporcanue munosvix 3a0a4 0isi O4HOU POpMbl 00VUeHUs.

1 mooynw

1. Jluck pagmycom 0.2 i BpamaeTcs COTIacHO ypaBHEHHIO ¢(t) = A +Bt+Cr , tne A = 3 pao, B=
-1 pao/c, C=0.1 pao/c* . OnpenenuTs TaHreHIUATBLHOE, HOPMAIBLHOE U TIOJTHOE YCKOPEHHs TOUKHU
Ha OKPY’KHOCTH JMCKa JUIsi MOMEHTa BpeMenH ¢ =10 c.

2. Yepes 610K, BHIIOJIHEHHBIN B BHJIE KOJIeca, TEPEKUHYTa HUTh, K KOHIIAM KOTOPON MPUBSI3aHbI
rpy3sl 100 2 u 300 2. Maccy koneca 200 ¢ cuutath paBHOMEPHO paclpenei€HHOW o 0001y,
Maccoil cnimi nperedpeds. OnpenenuTs yCKOpeHHue, ¢ KOTOPBIM OYIyT JBUTAThCS TPY3bl U CUITY
HATSHKCHHS HUTH.

3. Beruncnuth paboty A, coBepliaeMylo Ipu paBHOYCKOPEHHOM moabéMme rpysa m = 50 Kkr, Ha
BBICOTY 1 =5 M 3a Bpems £ =5 c.



4. K 0601y CIjiomHoOro JucKa Maccod 5 xe MpHIIOKEHa MOCTOsSTHHAs KacaTenbHas cwia 20 H.
Kakyro KHHEeTHUECKYI0 SHEPTHI0 OyAeT UMETh IUCK Yepe3 5 ¢ Mmocie Havyaia AeHCTBUS CUIIbI?

5. O6pyu nuametpom 56,5 cm BUCUT Ha TBO3JIe, BOUTOM B CTEHY, M COBEPIIAET MaJyible KOJIeOaHus
B IUIOCKOCTH, MTApaJIeNIbHOM cTeHe. HalTu nepros 3Tux KojneOaHuii.

6. B 6aiutone BMectuMocThio V' = 25 2 HaxoauTcs Bogopoa npu Temneparype 7 = 290 K. Ilocne
TOTO KaK 4acTh BOJOPOJa U3PACXO0BAIH, JIaBIeHUE B Oaione nmonmsmiock Ha Ap = 0.4 Mlla.
Onpenenutb Maccy m U3pacXxodOBaHHOTO BOJIOPO/A.

2 mooynw

1. OnpeieuTh YKCIIO SIEKTPOHOB, IPOXOAAIIMX 3a 1 ¢ uepes nonepeunoe ceuenue 1 ym’
JKEJIE3HON IIPOBOJIOKU JUIMHOM 20 M, IpU HalpsDKEHUHU Ha €€ koHuax 16 B. Y nenbHoe
CONPOTHUBIICHHE Keie3a paBHO 9,8:10-8 OM- M.

2. MlcTouHuK TOKa 3aMKHYT CHayaJla Ha BHEIIHEE conpoTuBiieHue 2 OMm, a 3aTEM Ha BHELIHEE
conpotusiienue 0,5 Om. Haiitu ero 3/C 1 BHyTpeHHEE CONPOTUBJICHUE, €CIIU U3BECTHO, YTO
MOIIIHOCTb, BBIJIETIsieMasi BO BHEIIHEH IICHH, B 000MX CITyJasX OJIMHAKOBA U paBHA 2,54 Bm.

3. Pamka miommaapo 100 cy? coaepskamias 100 BUTKOB, paBHOMEPHO BpaIaeTCs B OJTHOPOJHOM
MarHuTHOM noje ¢ uaaykuuen 50 m77. Onpenenuts MakcuManbHyto DJ1C HHIYKIMY, €CIIH OCh
BpAILlEHUs JISKUT B TUIOCKOCTH PaAMKH U MEPIEHAUKYIISIpHA TUHUSAM UHIYKIIUH, a paMKa
Bparaercs, nenast 600 06/ mun.

4. 3apspKeHHas 4acTUIa MPOIILIa YCKOPSIONIYIO0 pa3HOCTh MOTEHIIMAIOB U BIETeNa B
CKpEIIEHHBIE MO IPSIMBIM YTJIOM 3JIEKTPUYECKOE M MarHUTHOE ToJist. Hanpsok€HHOCTh
anexkTpudeckoro moist 400 B/u, unnykius marautHoro nosst 0,2 7. Kakoa yckopsitomias
Pa3HOCTh MOTEHIIMAJIOB, €CIIM YaCTHI[Aa HE UCTIBITHIBAET OTKJIOHSIONIETO ACHCTBUSA MOIeH ?

VY nenbHbIN 3apsn yacTuIsl 9,6-107 Ki/ke.

5. Ha Henpo3payHy1o IIACTHUHY C Y3KOW MIEbI0 MAaJaeT HOPMAJIbHO IJIOCKAS
MOHOXpoMaTHueckas BoHa JUIMHOM 600 v, YT0oa OTKIIOHEHHUS Ty4eil, COOTBETCTBYIOIIMX
BTOPOMY JUPPAKIUOHHOMY MakcuMyMmy, paseH 20°. OnpenenuTs WUpUHY IIEIH.

6. YTrou npenomiIeHus JTyda B )KUAKOCTU paBeH 35°. OnpeaenuTs Noka3aTelb MpeToMIIeHUs
JKUJIKOCTH, €CJIM U3BECTHO, UTO OTPAKEHHBIN JTyd CBETA MPU ITOM MAKCUMAJILHO TOJISIPU30BaH.
7. Kpacnas rpanuna ¢otosddexra 1st Boabhpama paBHa 275 wyu. Uemy paBHO MUHUMAJIBHOE
3HaueHue 3Hepruu (HoToHa, BeI3bIBatoLIero ¢pororpdexr? KakoBa MakcumalibHas CKOPOCTh
AIIEKTPOHOB, BHIPHIBAEMBIX U3 BOJIb(hpama CBETOM C IJTMHON BOJHBI, paBHOU 180 Hm?

8. OmpenenuTh YUCI0 aTOMOB PaIMOAKTUBHOTO MpernapaTta nojaa Mmaccou 0,5 e, pacnaBmuxcs B
teueHue | mun v 3a onny Hepemwo. [lepuoa nonypacnaja uzorona ona 74,4 cyTox.

Ilepeuenv u cooeporcanue KOHMPOILHLIX pabOmM 05 3a04UHOU hOpMbL 00YYeHUs NPUBEOeHbl HA
caume IIT'VIIC https://sdo.pgups.ru/

TecToBBIC 3a1aHNs

Tecmosvie 3a0anus (1 mooynv)

Ne Tekcr Bompoca Ne Bapuantsl oTBeTa
Bbi0paTh npaBHIIBLHBIN 0TBET

1 MeHnsIoT 1M CBO€ 3HAU€HME CHUJla IIpU IEepexojie OT OJHOH I | ma

MHEPLUAIBHON CUCTEMBI K APYTOil? 2 | ger

5 1 | 4.35wm/c

Panuyc — exrop wactumpt 77 = 418, +0.15¢7¢, +0.2e,, [ 5,/
2 M. HaliTi MOysib CKOPOCTH YacCTHIIBI K KOHILY IE€CATON CEKYHIBI 3 | 30 m/c

€€ JIBHXKCHUSL.

4 | 55wm/c

3 1 | 5T




Uepes 10 ¢ mocie BKITOYEHUS BEHTHIATOP, BPAIIAsChH
paBHOYCKOpEHHO, cienai N =75 o6opotos. C Kakol 4acTOTOM
CTaJI BPaIIaThCs BEHTWIATOP K 3TOMY MOMEHTY BPEMEHH.

10 T'g

12T

15T

DN B |W|N

25T

Cuna Ha3pIBaeTCs KOHCCpBaTPIBHOfI, €CJIn

€¢ HanpaBJeHHEe OJMHAKOBO
BO BCEX TOYKaX
MIPOCTPAHCTBA,

€e MOJYJIb UMEET OHO U
TOKE 3HAYCHUE BO BCEX
TOYKaX MPOCTPAHCTBA,

€CJIM paboTa CHJIBI TTO
MIEPEMEIICHUIO YACTHIIBI
MEX1y JIBYMS JIFOOBIMH
TOYKAMH HE 3aBHCUT OT
(hopMBI TpaekTOpHH, a
3aBUCHT TOJBKO OT
MOJIOKECHHUS ITUX TOYCK,

paborta CHUITBI o
MEPEMCIICHUIO HJaCcTUI bl
MEXIy  JBYMsS  JIHOOBIMH
TOYKAMH HE 3aBHCUT OT
JJIMHBI TPACKTOPUH.

Kakyto paboTy coBepiiaeT paBHOIEHCTBYOMAs BceX cul (F),
NPWIOKEHHBIX K TEILY, PABHOMEPHO ABIKYIIEMYCS 110
OKpPY’KHOCTH paaunyca R?

TRF

2nRF

TR’F

0

MoMeHT UMITyJIbca TBEPAOTo Tena L, Bpallaronierocs
BOKPYT OCH C yTJIIO0BOI CKOPOCTBIO @, U €T0 MOMEHT
UHEpLUH J OTHOCUTENBHO 3TOH )K€ OCU CBSI3aHbI
paBEeHCTBOM

L=Jw

J=Lw,

L =Jw*

B W= BRWN [~

J=Lw*

[uknudeckas 4acToTa KOJeOaHUM MPYKMHHOT'O MasiTHUKA
CBsI3aHA C )KECTKOCTHIO MPYKUHBI k 1 MACCOU Tpy3a m
COOTHOULICHUEM

w=2r

3 | =

OCHOBHBIM CBOMCTBOM BOJIH SIBJISETCS

NEpCHOC BCUICCTBA

MIEPEHOC PHEPrun Oe3
[IepeHoca BellecTBa

MEPEHOC SHEPTUHU U
BEIlleCTBA

YpaBHeHHe 6eryu_[el71 BOJIHBI UMECCT BU/JT

&(x,1) = Acos(wr+k x)‘ B aToM ypaBHeHuH k -

CKOpPOCTb pacIIpoOCTpaHCHUS
BOJIHBI

JIJIMHA BOJIHBI

BOJIHOBOM BEKTOP

qaCTOTa BOJHBI

10

Kakast 13 MOISIpHBIX TEIUIOEMKOCTEN UI€aTHHOTO ra3a 0obIe?

m3oxopHas Cy,

m3o0apHas Cp,

OHHU PaBHBI.

11

— (N —= AW

kT2




2 | 2kT/3
Ha oany konebarensHyIo CTeeHh CBOOOIBI MOJICKYJIIBI B CPEIHEM 3 kT
MMPpUXOAUTCA SHCPIUs, paBHAA 4 3KT2
5 | 2kT
Tecmosvie 3a0anus (2 Mo0yb)
No Tekcr Bompoca Ne BapuanTsl oTBeTa
Bpi0paTh NpaBUILHBINA OTBET
do
YT
OJIEKTPOABMKYILAsS CUJIA DJEKTPOMAarHUTHOW WHIYKUUU & > | e=1]
1 paBHa (P - MarHUTHBIA 1OTOK, / - cuiaa Toka, L - 1
KO3 (HUIIMEHT CAMOMHAYKIIUH,  — BpeMs) 3 | e= 5 LI?
4 | ¢=@I
1 | L=®]
. 2 | L=l
) Koadduuument camonnaykuuu L paBer (D - MarHUTHBIN 3 >
MOTOK, / - CHJIa JIEKTPUYECKOTO TOKA B KaTYIIIKE) L=07/
D
4 | L=—
1
1 | F=1IBIl
IIpu cune Toka I, MZaI‘HI/ITHOI/I WHIYKUUMKA B, 1nuHe 2 | F=I’Blsina
MPOBOJIHUKA C TOKOM [ W YyIJe MEXAYy HalpaBICHUEM -
3 Mgrﬂnilﬂoﬁ WHIYKIIUW U Hall a}];JIeHI/IeM TI([)}Ilca B HpOBOIlHI/IKe 3 | F=lBsna
Y P P 4 | F=IIBcosa
o, MOZlyJib CHIIbl AMIiepa I paBeH .
5 | F=II"Bsina
| | 1O OKpysKHOCTH C
IIOCTOSIHHOU CKOPOCTBIO
10 OKPY>KHOCTH C
DJNEKTPOH BJIETAeT B MArHUTHOE I10JI€ MapajlieIbHO CUJIOBBIM | 2 o
4 MIEPEMEHHON CKOPOCTHIO
muHusAM. Kak OyneT nBuratbcest SJeKTpoH? =
3 | TIPAMOJMHEHHO 1
PaBHOMEPHO
4 | mo cnupaiaun
Monyns cunsl JIopeHia Boipaxaetcst popmyoi (g — 1 | F=qvBcosa
ANEKTPUUECKUH 3apsil, IBHXKYLIUHCSA CO CKOPOCThIO V B 2 | F=gvBsina
5 MAarHHTHOM II0JI€ ¢ MHAyKIHUed B, 7 - paguyc-BeKTop 3 | F=grBcosa
3apsza, o — yrojl MeXIy CKOPOCTBIO (pajinycoOM-BEKTOPOM) U 7 Bsi
HAIpaBJIEHUEM MarHUTHOTO I10JIsT) 4 —gresma
PaGoTa dA TI0 TIepeMeIeHHIO IPOBOTHAKA ¢ ToKoM I B Maruut || d4 = Ild®
noJie paBHa (/ — AJIMHA IPOBOJIHUKA, S — TUIOMIA/Ib, IEPECEKAEN > | au= 1 dD
6 IIPOBOJAHHUKOM IIPH €T0 MEepPEMEIIEHUU B MarHUTHOM TioJie, d® /
MOTOK BEKTOpAa MarHUTHOM MHIYKUWU, TPOHU3BIBAIOLIUMN ATy | 3 | dA = ILSdD
TJIOIIA/Ib) 4 | dA=1dD
napajuieIbHO CKOPOCTH
pacnpocTpaHeHHUs BOJHBI
7 Bektop  HampsKeHHOCTHM — 3JeKTpuyeckoro  monst | 1 | c(Elo)n

BJ'IGKTPOMaFHI/ITHOI\/'I BOJIHC HaAIIpaBJICH

NEPHEHIUKYIISIPHO
BEKTOPY HANPSKEHHOCTH




margutHoro monst H
(ELH)

ElcuE[H

ElcuELH

Ellc u E[H

VYkaxwure npaBuibHbie GOpMyIIsI (w — 9acToTa, A — JUInHA T=2m/w

BOJIHBI, T — TIEpHUO]] KOJIeOaHU, 71 — TTOKa3aTelb A=cXT

IIPEJIOMJIEHUS], ¢ — CKOPOCTh CBETA B CPEJIE, Co — B BAKYYME). co=nxc

— W[ =AW

YMCHBIIHUTCA B IBA pa3a

YMCHBIIUTCA B YETHIPC

[Tpu HarpeBanuu abcomrOTHO yepHOTro Tena oT T1 = 300 K 1 pasa

600 K myirHa BOJTHBI, HA KOTOPYIO MPUXOAUTCI MAKCUMYM B CI|
YBEJIMYUTCS B JIBA pas3a

UCITyCKaHUS

AW N

YBEJIUYUTCS B UETHIPE
paza

10

IPONOPLUOHAIIbHA
MHTEHCUBHOCTH CBETA

IPONOPLUOHATIbHA
4acToTe CBeTa

MakcumanbHas CKOPOCTbB 3JICKTPOHOB, BBUICTCBIINX M3

POTOPITMOHATIEHA
¢dboToKaTO/1a IIPU €r0 0OTYYSHUH CBETOM 3

KBaJpaTy 4aCTOThI CBCTA

IPONOPLUOHAIIbHA KOPHIO
4 | KBaJIpaTHOMY M3 4acCTOThI

11

cBeTa
1 | N=Ne™
_ Ax

3aKOH pajMOAKTHBHOTO pacraga umeer Buy (N — umcno | 2 N=Nge

aTOMOB PaJIMOaKTUBHOT'O BEIIECTBAa B MOMEHT BPEMEHU ¢, No - NO

YqHuCJIO aToMOB pa}]HOﬁKTI/IBHOFO BC€IICCTBA B Ha‘IaJ'II)HI)H\/’I o 1 + ﬂx
MOMCHT BPEMCHHU, /1 — I[NOCTOsSITHHAA PAAOaKTUBHOI'O pacnana) N
0
4 = —
1+2A4x

MaTepI/laJ'lbI AJIsA l'[pOMC)KyTO‘IHOﬁ aTreCTalumn
IlepedyeHb BOIPOCOB K 3a4ETY M DK3aMCHY

Ilepeuenv 6onpocos k 3auemy, 1 Mmooyns
Mexanuka

1. Cuctemsl orcyera. Pannyc-BeKTOp M KOOPAWHATHI MAaTEpUAILHOM TOUYKH. Tpaekropus,
IIyTb, BEKTOPHI IIEPEMELICHUS M CKOPOCTH. YCKOPEHHE, HOPMAJIbHAs W TaHICHLHAJIbHAs
COCTAaBJISIIOIIME YCKOPEHHUsI. [[BHKEHNE IO OKPYKHOCTH: MOJISIPHBIE KOOPIMHATHI, YIOJl IOBOPOTA,
YIJIOBasi CKOPOCTh U YITIOBOE YCKOPEHUE, IIEPUOJ U YaCTOTa.

2. Imnynbce Tena v CUCTEMBI Tel. 3aKOH COXpaHEeHUs nMItyibca. LlenTp naepuuu. J[BrmxeHue
LIEHTPa MacC CUCTEMBI TEIl.

3. 3akonsl HptoToHa. Pabora moctossHHON U nmepeMeHHO# cuil. MomHocTs. Kunetnueckas
sHeprus. KoHcepBaTuBHBIE M IuccunaTuBHbIE cHibl. [loTeHnManbHas sHeprus. IlorennmanbHas
SHEPIHUsl B MOJIE CHIIBI TATOTEHHS M yInpyroi cwibl. [lomHas MexaHundeckas SHEprus M 3aKOH ee
COXpaHEHHs.

4. MoMeHT umIyJbca Tella W CHCTeMBbl Tel. MOMEHT uMITyJbca MaTEepPHAIBHONW TOYKH.
MoOMEHT UMITyJIbCa OTHOCUTEIBHO OCH.




5. MomeHT cunnbl. MOMEHT CHIIBI OTHOCUTENBHO OCH. B3aMMOCBA3b MOMEHTa MMITYJIbCA U
MOMEHTA CHUJIBI.

6. MOMEHT MMIIyJbCa CHCTEMbI YacTUL MU MOMEHT CHJBbl. 3aKOH COXPaHEHUS MOMEHTA
UMITYJIbCA.

7. BpameHue TBEpAOro Tejla BOKPYT HEIMOJABMKHOW OCH: MOMEHT HUMILYJbCa, MOMEHT
uHepuuu, TeopeMa lllrelinepa, ypaBHeHUe IBUKEHU. KuHeTHUYeCKas SJHEprus BpallleHUs.

8. Knaccudukamus kosebanuid. ['apmMoHHnUeckue KojieOaHUs. YpPaBHEHHE T'apMOHUYECKUX
KOJICOAHUN M UX XapaKTepUCTUKH. [IpyKWHHBINA MasTHUK. YpaBHEHHE KoJeOaHUH MPY>KUHHOTO
MasTHUKA. CKOPOCTb, YCKOPEHUE, SHEPT Ul TAPMOHHUECKUX KOoJIeOaHU .

9. 3aryxaromue kojeOaHus. YpaBHEHHE KoyieOaHUH. AMIUIMTYJA, 4acToTa, KO3(p(ULIUEHT
3aTyXaHHUs.

10. BwinyxxaeHHbsle KoiebaHus. YpaBHeHHE KojeOaHW. AMIUIMTYJA, 4acToTa. SIBieHue
pe30HaHca.

11. Bonnbl. OcHoBHOE cBoiicTBO. IIpononbHble M IonepedHble BOJIHBL. [ 'apMoHMYecKas
BosiHAa. CKOpPOCTBb pacHpocTpaHeHud. [[nvHa BOJIHBI U BOJHOBOE YHCJIO. YPABHEHHE IUIOCKOU
rapMOHUYECKOUN BOJIHBI.

MouekyJsipHas pu3nuKa ¥ TEPMOJIMHAMUKA

12. UneanwHblii ra3. YpaBHeHue MennaeneeBa-Knaneiipona. ["a3oBas mocTostHHasi, YUCIIO
ABoraJipo, MOJIEKYJIIPHBI BeC, MOJISIPHBIN 00beM, OCTOsIHHAS bonbliMaHa.

13. MonexynspHO-KMHETHYECKas! TPAKTOBKA JABJICHUS U TEMIIEPATYPHI.

14. bapometpuueckas ¢popmyia.

15. Pacnpenenenue moseky o ckopoctaM. DyHkuus Makcpesia.

16. OcHoBBI TepMOAMHAMUKH. BHyTpeHHss sHeprus. Uucno cremeneld cBoOOIbl. 3aKoH
PaBHOMEPHOTO pacIpeIeIeHUs] SHEPTUH 110 CTETICHSIM CBOOO/IBI.

17. Pabora B Tepmoaunamuke. KomuuectBo TemnoTsl. TemnoemkocTh BemiecTBa. llepBblit
3aKOH TEPMOJUHAMUKHU. AnadaTuuecKuil mpouecc.

18. IlpuHIUI AEWCTBHS TEIIOBOTO IBUTaTEINS

Ilepeuens 6onpocos k sx3ameny, 2 MoOyib
DJIEKTPUYeCTBO U MATHETU3M

1. DOnexrpuueckue 3apsaabl. 3akoH Kynona. Onexkrpudeckoe nosue. HanpsokeHHOCTB moJis.
HampspkenHOCTh Mot ToueuHoro 3apsaaa. [Ipunnun cynepno3unuu. I'papuueckoe
n300pakeHue.

2. Tlotok BekTOpa 3eKTpudeckoro cmenieHus. Teopema Octporpaackoro-I'aycca.

3. Teopema Ocrtporpanckoro-I'aycca. Ilone paBHOMEpPHO 3apsyKEHHOW IIJIOCKOCTH,
KOHJIEHCATOpa, PAaBHOMEPHO 3apsKEHHOM cgepbl, paBHOMEPHO 3apsHKEHHOIO OECKOHEYHOTro
WIMH/pA.

4. TloreHuuan >3JIEKTPUYECKOTO MOJIA (TOYEUHBIH 3aps] M CHUCTEMa TOYEYHBIX 3apsiioB).
Pa3zHocTh moTeHIMAaI0B U paboTa Mo MepeMeIIeHHUIO 3apsi/ia B 3JIEKTPUUIECKOM II0JIe.

5. CBs13b MeX/ly MOTEHIIMAIOM U HaMPsHKEHHOCTHIO SJIEKTPHUUECKOTO MOJIS.

6. IIpoBOTHUKM B JIEKTPUUECKOM I0JIE (IIEKTPUUECKOE MOJIE, TOTEHIIUA U 3apsiibl BHYTpU
npoBoAHMKA). Pacnipenenenue 3apsa0B Ha 3apsKEHHOM IPOBOJIHUKE.

7. JIM2IEKTPUKY B DJIEKTPUUECKOM TIOJIE.

8. DNeKTpoeMKOCTh (ompeeneHre, eAMHUIIBI u3MepeHus). EMKocTh KoHAeHcaTopa (TII0CKHiA,
cepudeckuii).

9. DHeprus 3apsHKEHHOT0 MPOBOJIHUKA, KOHAEHCATOPA.

10. DHeprust KoHAEHCATOpaA U DJIEKTPUUECKOTO MoJA. [[IIOTHOCTh SHEPrUM AIEKTPUUECKOTO
MOJIS.



11. ITocTossHHBIN 51eKTpUYECKHil TOK. OCHOBHBIEC ONPEAEICHUS U BEJTMYMHBI: HOCUTEIU TOKA,
HaIpaBJIEHUE, CHUJIa TOKA, IUIOTHOCTh TOKA, EAMHULIBI U3MEPEHHUS.

12. OcHOBHBIE 3aKOHBI MOCTOSIHHOIO TOKa: 3akoHbl Oma u Jlxoyis-JleHna. 3aBucHUMOCTB
COIPOTHUBIIEHUS OT IapAMETPOB ITPOBOJHUKA U TEMIIEPATYPBHI.

13. MarHuTHOE MOJ€ U €ro XapakTepUCTUKHU: UHTyKLIHUSI MAarHUTHOTO T10JIsI, CUJIOBBIE JIMHHH.
MarauTHOE TI0JI€ ¥ €r0 XapakTepucTuku. I padudeckoe nuzodpaxenne. CBOMCTBA CUIIOBBIX JIMHUN
(mpumepsl). EquHuUIb H13MEpeHUsI.

14. 3akon buo-Caapa-Jlamnaca. Pacuer MarHUTHBIX 10JI€# ¢ moMoIbio 3akoHa buo-Casapa-
Jlanaca: MarHuTHOE MOJE MPAMOIO TOKA; MarHUTHOE I0JIE B LIEHTPE KPYTOBOIO MOJI C TOKOM;
B3aMMO/IEICTBHE MapaJlJIeIbHBIX TOKOB.

15. Cuna Amnepa. Cuna Jlopenna.

16. Hupkyasuus BEKTOpa MArHUTHON MHAYKIMU B BaKyyMe. 3aKOH IIOJIHOTO TOKa. MaruutHoe
10JIE COJICHOUIa U TOPOUAA.

17. MarauTHOE 10J1€ B BellecTBE. MUKPOTOKH. MaruuTHas NpOHULAEMOCTh. J([MaMarHeTukKH,
napaMarHeTHKU U peppoMarHeTHKH.

18. IloTox BekTopa MarHUTHOM MHIYKIMHU. Teopema ["aycca /st MarHUTHOTO MOJIS.

19. PaboTa no nepeMenieHno NpoBOJHIUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

20. DnextpomaruutHas HHAYKUUs. OneiTel apasies. 3aKOH AIEKTPOMarHUTHOW MHIAYKIIMH.

21. UupykTtuBHOCTH KOHTYpa. CaMonHAyKIus. B3auMHas nHyKuus.

BoaHoBas onTuka

22. Bonuwl (ompeneneHue). ONEKTpOMarHuTHas BoJHA. Ee OCHOBHbIE KaueCTBEHHBIE
XapaKTEPUCTUKH.

23. Unrepdepennus creta. MaTepdepeH s KorepeHTHbIX CBETOBBIX BOJH. PasHoCTh da3 u
paszHocThb xo1a. [lonyuenue korepeHTHBIX BOJIH U onbIT FOHTA.

24. ludpaxmus ceera. [Ipunnun ['roiirenca-Openens. Meroxa 300 Openens. udpakius Ha
KpPYyIJIOM OTBEPCTHH U JTUCKE.

25. lndpakiuus cBeTa Ha EeIu U JUPPAKLUOHHON peleTKe.

26. [lormomenue cBeta. 3akoH byrepa-JlamOepra-bepa.

27. llonsipuszanus ceera. 3akoHbl Mamtoca u bproctepa.

KBanrtoBas ¢pusuka. CTpoenune atoma u sigpa

28. TeruoBoe u3nyuenue. 3akonsl Creana-bonbumana u Buna. ®opmyna [Tnanka.
29. ®otorddexr.

30. OnbiTel Pezepdopna. Pasmep u cocraB aroma u siapa. SiepHble CHIIBI.

31. PagnoakTHBHOCTB. 3aKOH PaIMOaKTUBHOTO pacriaja.

3. Onucanue mokasarejed u KPUTEPUEB OUCHUBAHUY UHAHKATOPOB JAOCTUKCHUSN
KOMHeTeHHHﬁ, OIMMCaHHE HIKAJ OCHUBAHUA

[Tokasaresr OIICHUBAHUS — OITUCAHKE OIIECHUBAEMBIX OCHOBHBIX ITAPAMETPOB MTPOIIecca WTH
pe3ynbTaTta IeaTeIbHOCTH.

Kputepwnii olleHWBaHWS — TPH3HAK, HA OCHOBAHUU KOTOPOTO TPOBOJUTCS OIEHKA TIO
IIOKAa3aTelIo.

[IIkanma orneHUBaHUS — MOPSAIOK MPeoOpa3oBaHMs OICHHBACMBIX MapaMeTPOB Ipoliecca
WM pe3yJIbTaTa AeATeIbHOCTH B OAJUTHI.

[Tokasaresu, KpUTEPHH U TIKAJIA OIICHUBAHKS 3aJaHUI TEKYIIET0 KOHTPOJIS TIPUBEICHBI B
Tabmumax 3.1 u 3.2.



Taonuma 3.1

st ounoit hopmbl 00ydeHus (1 u 2 moxynm)

MarepuaJibl,
Heo0XoauMBbIe 1151 HIkana
Ne ! IToka3zareanb Kpurepun
OlleHKH NHIUKATOpA OlleHUBAaH
n/n OI[eHUBAHUSA OIl¢eHHUBAHUA
JAOCTHKEHHSA usi
KOMIETEHIINH
Pabora BeIONIHEHA TIPABUIIBHO 3
0e3 3amedaHuit
IIpaBunbHOCTH
PaGora BeITONTHEHA TIPAaBUITBHO
JlaGoparopnas pabota BBITIOJIHEHHS 1-7
N x C 3aMEeYaHUsIMU
1 (Ne 1-6 B 1 Mmomyne u | abopaTopHON pabOThI
Pabota BeImonHena
Ne 7-12 Bo 2 moxymne) 0
HENPaBUIHHO
HToro MmakcumMaabHoOe KOJIU4ECTBO 0AJIJIOB 32 3
BbINOJIHEHHE OHOM J1a00paTOPHOii padoThl
HToro makcumajibHOE KOJMYECTBO 0AJJ10B 32 J1abopaTopHble padoTsl (110 6 J1a0. 48
padoT B Ka:KI0M ceMecTpe)
TecroBoe 3aganue BriOpansbl Bece npaBUiIbHbBIE 2
) (11 Bompocos), o 1 IIpaBunbHOCTH OTBETA OTBETHI
TECTOBOMY 3aJIlaHHUIO B | Ha BOIIPOCHI TECTa Br10paHbl HenpaBUILHBIC 0-21
KKIOM MOJYJIE. OTBETHI
HToro MmakcuMalibHOE KOJIMYECTBO 0AJJI0B 32 TeCTOBOE 3aJaHHe 22
HNTOTI'O makcuMaibHOE KOJIHYECTBO 0AJLJIOB 70

* CryaeHTy He0OX0JMMO U3YYUTh Y4eOHO-METOANUECKHUEe YKa3aHus K J1abopaTopHOii paboTe, Ha
OCHOBAaHMU KOTOPHIX HEOOXOAMMO IOATOTOBUTH 3aroTOBKY, COJEp)Kallyl0 Ha3BaHUE
nabopatopHoit  paboOThL, 1elb, MNPUOOPHI, KOTOpPHIE HCIOJB3YIOTCA TPU  BBHINOJIHEHUU
HKCIIEPUMEHTAIBHON YacTH, a TaKXKe BCE HEOOXOAUMBIE (POPMYIIBI, IO KOTOPHIM B JAJIbHEHIIIEM
OyayT TpPOBOAUTHCA BBIYUCICHUSA, TAaOMMIBI JJS 3alHCH  PE3yJbTaTOB AKCIEPUMEHTA.
JlaboparopHyto paboTy paspelaercsi BBINOIHATh TOJBKO MOCJE J0NMycKa, KOTOPBIH ydaruics
HoJy4aeT mocje cobeceoBaHus ¢ mpemnojaBareneM. [lomyck ¢ukcupyercs mpenojaaBaTesieM B
y4eOHOM KypHaje U Ha TUTYJIbHOM JIUCTE PabOThI. 3aTeM yyaliuiics 3HAKOMUTCS C YCTaHOBKOM,
COOMpaeT CXeMy U BBIIOJHSIET U3MEpEHHs. XapaKTepUCTHKa TPUOOPOB U pe3yIbTaThl U3MEPEHUS
BHOCSTCS B oTueT. Ha cneayromem 3aHATHM TOCHE TNPEABSBICHUS OTYETa IPErnoJaBaTellio
IPOMCXOIUT 3allluTa paboThl: MPOBEPAETCS MPABUIIBHOCTH BBIMOJIHEHUS DPAa0OTHI, ydyalluics
OTBEYAET Ha KOHTPOJIbHBIE BOIPOCHI, TOMEUICHHbIE B KOHIIE METOAMYECKUX YKAa3aHHUH.

Tabnuma 3.2

Jist 3a0uHOi opmbl 00yueHus (1 u 2 Kypcebl, KpoMe crienranu3annit
«BBICOKOCKOPOCTHON Ha3eMHBIN TPAHCIIOPT» U « TE€XHOJIOTHs POU3BOJICTBA U PEMOHTA
HOJBUKHOTO COCTaBa)

MarepuaJibl,
Heo0XoauMBIe UIA I xana
Ne IMoka3zaTen Kpurepun
OlIeHKH UHAUKATOpa OLIEHMBAaH
n/n OlleHUBAHMA OLIeHUBAHMA
JAOCTHKEHUA ust
KOMIEeTeHUHH
Pabota BbImonHEeHa TPAaBUIIEHO 18
0e3 3amedaHuit
[IpaBuneHOCTB
PaGora BeIONTHEHA TIPABUITBHO
JlaGoparopnas pabota BBITIOJTHEHMS 1-17
o x C 3aMEYaHHUIMHU
1 (Ne 1 B 1 momyne u nabopaTopHOI pabOTHI
Pabota BeImonHena
Ne 2-3 Bo 2 monye) 0
HENPaBUIHHO
HToro makcumajibHOE KOJINYECTBO 0A10B 3a 18
BBINIOJIHEHHE OJTHOH JIA00PaTOPHOI padoThl




Marepuajbl,
Heo0XoauMBbIe JIJIA Ixkana
Ne A o Iloxka3artens Kpurepun
OIleHKH WHIHKATOPA OIleHUBAH
n/n OlleHUBAHUSA OlleHUBAHUSA
AOCTHKEeHHs usi
KOMINETEeHIIHHU
HToro makcuMajibHOE KOJMYECTBO 0a/IJI0B 3a JabopaTopHbie padoThl (1Mo 2 Jjad. 36
padoT B KaKAOM MOJYJIe)
TecToBoe 3ananue Br10OpaHb! Bce ipaBUIbHBIC 2
(11 Bompocon), OTBETHI
[IpaBuiIbHOCTE OTBETA
2 o 1 TecroBoMy
Ha BOIIPOCHI TECTa BriOpans! He Bce MpaBUIIbHBIC
3a1aHUI0 B KaXKJIOM 0-21
OTBETHI
MOJIyJIe
HToro MakcumMajbHoe KOJH4€CTBO 0AJIJIOB 32 TECTOBOE 3a/1aHHe 22
Bce 3agauu peieHsl
KontponbHbie paboTs p 12
[IpaBunsHOCTH MIPABIIBHO
3 (181 monmyne u 1 Bo
peleHus 3aaa4y He Bce 3amaun penieHs
BTOPOM MOJIYJIE) 1-12
MIPaBUJILHO
3 HToro makcumajibHOE KOJINYECTBO 0AI0B 32 KOHTPOJIbHbIE padoThl 12
HNTOTI'O makcuMaibHOE KOJIHYECTBO 0AJLJIOB 70

* CryneHTy HEOOXOIUMO H3YYUTh Y4eOHO-METOAMYECKHE YKa3aHus K Ja0opaTOpHOM
paboTe, Ha OCHOBAaHUU KOTOPBIX HEOOXOIUMO MOATOTOBUTH 3arOTOBKY COJIEPKAIyI0 Ha3BaHUE
nabopatopHON paboOThL, TI€Nb, MPUOOPHI, KOTOPHIC HCIOJIB3YIOTCS TIPH  BBINOJTHCHUU
9KCIIEPUMEHTAIILHOM YacTH, a TaKKe Bce HEOOXOoauMble (OPMYIIbI, IO KOTOPHIM B JajbHEMIIeM
OyIyT IPOBOAUTHCS BHIYMCICHUS, TAOIMIIBI 1711 3aIIUCH PE3YJIbTaTOB IKCIIEPUMEHTA.

JlaboparopHyto paboTy pa3pemaeTcsl BBINOJHATH TOJBKO IOCHE JOIMYCKa, KOTOPBIN
yUallMHCs ToJydaeT Tmocie colecenoBaHus C mpenonaaBateneM. Jlomyck (¢ukcupyercs
npenojaBaTesieM B Y4eOHOM JKypHaje M Ha THUTYJIBHOM JHMCTE€ DPAaOOTHL. 3aTeM ydaluiics
3HAKOMMUTCS C YCTAaHOBKOM, cOOMpaeT CXeMy M BBIIOJHSET H3MEpPEHMs. XapaKTepHUCTUKA
npuOOpoB W pe3yNbTaThl HM3MEPEHHUs BHOCATCS B OT4eT. Ha criemyroiem 3aHSATHU TOCIE
IpeIbSABICHUS OTUETa IPEN0AABATENI0 IPOUCXOIUT 3alluTa paboThl: MPOBEPSAETCS IPaBUIBHOCTh
BBITIOJTHEHHST pabOThI, yJallMics OTBEYaeT HAa KOHTPOIBHBIE BOMPOCH, TOMEIICHHbIE B KOHIIE
METOJANYECKUX YKA3aHU.

4. MeToauuecKkue MaTepualbl, onpeaejasarmue nmpoueaypbl OICHUBaAHUA
HHIUKATOPOB JOCTHKCHHU S KOMIIeTeHIii

Hpouenypa OLCHUBAHHUA UWHIAUKATOPOB JOCTHUIKCHUSA KOMIIETCHIUH MpeaACTaBJICHA B

tabnuiax 4.1 u 4.2.

(I)Ole/IPOBaHHe peﬁTHHFOBOﬁ OICHKH IO JMCHHUIIJINHE

Tab6naunad.l. Ang ouHoit/3aounoit ¢popm obyuenus (1 Mmomynb)

MarepuaJsbl, MaxkcumaabHoOe
He00X0UMBIE 115 KOJINYECTBO
IIpouenypa
Buj xoHTpOJISI OLICHKH MHIUKATOPA 0aJJI0B B
OlleHMBAHMS
AOCTHKEHUS npouecce
KOMIIETeHIINH OlleHNBAHUA
1. Tekymuit KomnuectBo OajuioB
KOHTPOJIb ompeenseTcs B COOTBETCTBUU
JlaboparopHas paboTa, o
YCIIEBAEMOCTH 70 ¢ Tabnuiet 3.1
TECTOBBIE 3aJIAHUS
Jlomyck k 3a4eTy/sK3aMeHy
> 50 bamioB




Marepuajsl, MakcumanbHoe
Heo0X0uMBbIe /LISl KOJIM4eCTBO
IMpouenypa
Bua xonTpoas OLIEHKHU UHANKATOpa 0aJ1710B B
OLleHUBAHHUS
AOCTHKEHMS npouecce
KOMIEeTeHIMH OLlCHHBAHMS
— TIOJydEHBI IIOJHBIE OTBETHI
Ha Bompockl — 25...30
0amos;
— TIONyYeHBI JOCTaTOYHO
TIOJTHBIE OTBETHI Ha BOTIPOCHI
[epeuenn —20...24 6anna;
2. [IpomexyTounas
BOIIPOCOB 30 — TOJTyYeHBI HETOJHBIE
aTTecTauus
K DK3aMeHY OTBETHl HAa BOMPOCH MM
yacTth BompocoB — 11...19
0amos;
— HE TOJNydYeHBl OTBETHl Ha
BOIIPOCHI WJIM BOIIPOCHI HE
packpbIThl — 0...10 GaoB.
HUTOI'O 100

3. UtoroBas
OIleHKA

«3auteHoy - 60-100 6ammoB
«HE 3a4TEHO» - MeHee 59 06amIoB (BKIL)

Ta6nunad4.2. lng ounoii/3aouHoit hopm 00yueHus (2 MOayIb)

MarepuaJisl, MaxkcumaibHOe
Heo0XoMMBbIe ISt KOJIHYeCTBO
IIpouenypa
Bup xontpoas OLIEHKH MHAUKATOPA 0as10B B
OLIeHMBAHMS
AOCTHKEHUS npouecce
KOMIETeHIINH OlIeHMBAHMA
1. Texymuit KomnmuecTBo 6amios
KOHTPOITh OIIpeeISIeTCS B COOTBETCTBUH
yCIIEBAEMOCTH ¢ Tabnurei 3.1
JlaGoparopHas paboTa,
70 Homyck k 3aueTy
TECTOBBIE 3aJIAHUS
> 50 GayIoB M OTCYTCTBHE
3a10JDKEHHOCTH 32
HpeABIIYIINI MOIYITh
— TOJYYeHBI TIOJNHBIE OTBETHI
Ha Bompochl — 25...30
0aJII0B;
— TOJyYeHBI JOCTAaTOYHO
MIOJTHBIE OTBETHI Ha BOMIPOCHI
[lepeuenn —20...24 6amnna;
2. [IpomexyTouHas
BOIIPOCOB 30 — TIOJTy4YeHBI HETIOJIHbIE
aTTecTanus
K 3a4eTy OTBETHl Ha BOMPOCHI HIH
yacTe BompocoB — 11...19
0aIoB;
— HE TOJIy4eHbl OTBETHl Ha
BOTIPOCHI WJIM BOIIPOCHI HE
packpsiTel — 0...10 6aoB.
HUTOro 100

3. UtoroBsas
OLICHKA

«Otmnunoy - 86-100 6amnoB

«Xoporoy - 75-85 6amios

«Y IOBJIETBOPUTENBHOY - 60-74 OamioB
«HeynoBnerBopurensHO» - MeHee 59 0aioB (BKIL)




[Iponemypa npoBeneHus 3aueta/sK3aMeHa OCYIIECTBIAETCS B pOpMe MUCEMEHHOTO OTBETA
Ha BOIPOCHI OHIeTa.

buiier Ha sK3aMeH/3aueT coaepKUT 2-3 Bompoca (M3 IMepedHs BOIPOCOB IPOMEKYTOUHOM
aTTeCTalllH II. 2).

[IpenonaBarens MMeeT NpaBO IOCHE IMPOBEPKM IHCHBMEHHBIX OTBETOB HA BOIPOCHI
3aJlaBaTh CTYACHTY B YCTHOH MM MHCHMEHHON GOpMe YTOYHSIOIIHE BOIIPOCHL.

Pa3paboT4uk OIEHOYHBIX MaTepHalOB,

1.0.-M.H., mpodeccop,

3aBenyromui kapenpoit «duszukan E.H. bonynos
6 anpens 2023 .
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