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1. IInanupyemsblie pe3yJbTaTbl 00y4eHHs] MO AHCHUILIMHE, o0ecreYyMBalOIue

JOCTHIKEHHE

o0pa3oBaTeIbHON NPOrPaMMBbI

IUVIAHMPYEMbIX Pe3yJIbTATOB OCBOEHHSI OCHOBHOW mpodeccHOHAIbLHOM

[TnaHupyemble pe3ysnbTaThl OOYYCHHUS] MO JUCHHUIUIMHE, 00SCIeYHBAIOIIUE JTOCTHKCHHE
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOW Mpo(ecCHOHATBbHONW 00pa3oBaTeNbHOM
IPOrPaMMBbl, IPUBEICHBI B 1. 2 padoyeil MPOrpamMMmel.

2. 3apanusi, HeoOX0oAMMbIe VISl OLleHKH 3HAHMIi, YMeHHUii, HABBIKOB H (MJIH) ONbITA
AeATEeJBbHOCTH, XapAKTePU3YIOIIUX HHIAMKATOPbI JOCTHKEHHs KOMIIETEHIHH B Ipouecce
OCBOCHHS OCHOBHO¥ NpodeccoHaIbHOI 00pa3oBaTeIbHON NPOTrPaMMbI

[Tepeuenn

MaTcpHralioB,

KOMIIETCHIIHA, TpuBeieH B Tabmuie 2.1

Taonupga?l

HEOOXOAMMBIX [UII OIICHKM HHJIMKATOpa

JOCTHIKCHHUA

NuaukaTop n0CTUKEHUSI
KOMIIETEHI[U U

Ilnanupyemble pe3yJbTaThl 00yUeHH S

MarepuaJbl, He00X0AUMBbIE
IJISl OLleHKH MHANKATOPA
JOCTHKeHUS KOMITIeTeHIIMU

OIIK-1. CriocobeHn pemaTh HHXEHEPHBIE 3a7]a91 B IPOPECCHOHATEHOM ASSITETHHOCTH C
HCIOJNBb30BaHUEM METOJI0OB €CTECTBEHHBIX HAyK, MATEMaTHYECKOr0 aHAIN3a U MOJCIHUPOBAHUS

OIIK-1.1.1. 3naeT MeTOIBI
€CTECTBCHHBIX HAyK
(pu3ukm, XUMUH,
3IEKTPOTEXHUKH) IPU
PEIICHUN MHXCHEPHBIX
3a7a4 B IPO(eCCHOHATBHOM
JeSITeTbHOCTH.

Obyuarowuiics 3naem:

— OCHOBHBIE (pU3HYECKHE SIBICHUS U
3aKOHBI CIIEIYIOINX Pa3esoB GUIUKH:
MeXaHHUKa, MOJIEKYJISIpHast (PU3UKa U
TEPMOIMHAMHUKA, DJIEKTPOCTATHKA,
3JIEKTPUYECKUN TOK, MAarHETU3M,
BOJTHOBAs ONITHKA, KBAaHTOBasl (PU3HMKa,
CTPOEHHE aTOMa U s7ipa

IBorpocs! k 3a4eTy U 9K3aMEHY
TecToBBIC 3a1aHUS

OIIK-1.2. Ymeer pemarb
WH)KEHEPHbIE 3a]]a4H B
npodeccnoHanbHON
JeSITEITbHOCTH C
UCIIOJIb30BaHUEM METOJIOB
€CTECTBEHHBIX HayK
(pu3uKm, XUMUH,
3IEKTPOTEXHHUKH), @ TAKKE
MaTeMaTHYECKOT0 aHaIN3a
Y MOJICIIMPOBAHUS

Obyuarowuiics ymeem:

— MCTOJIb30BATh 3aKOHBI (PU3UKH IS
aHaJM3a U PEIICHUS] MH)KCHEPHBIX 337124
B chepe cBoeit mpodhecCHoHANTBHON
JeSITEIIBHOCTH;

— MPOBOJIUTH SKCIIEPUMEHTHI 110
3aJJaHHOW METOJIMKe, 00padaThIBaTh
SKCIICPUMCHTAJIbHBIC TaHHBIC 1
AHATU3UPOBATH PE3YIbTATHI U3MEPEHUH.

TecToBble 3amanus
UlaGopaTopusie padoTsr Ne 1-3
(1 momynb) u Ne4-9 (2 mopynb)
TSt 09HOM (POPMBI O0OYUECHHS U
o Nel (B KaIOM MOAyIe) st
3a04YHOHN (OPMBI O0yUCHUSI.

Marepuanbl A5 TEKYIEro KOHTPOJIst

Jlnst mpoBeneHHs] TEKYIIETO KOHTPOJSA MO JUCHUIUIMHE OOy4YaromMiCs JOJIKEH
BBITIOJIHUTH CIIEIYIOLIME 3aJaHUS

IlepedeHpb U coAEpKAHNE TUIOBBIX 3a[[a‘-l/KOHTDOJ'IBHBIX Da6OT U T.AO.

Cooepoicanue munosvix 3a0a 0isi O4HOU POpMbl 0OVUeHUs.

1 Mmooy

1. Muck paguycom 0.2 m BpamiaeTcs corilacHO ypaBHeHuto ¢(t) = A +Bt+Ct® re 4 = 3 pao, B=
-1 pao/e, C = 0.1 pad/c® . OupenenuTh TAHTEHIHANBHOE, HOPMATBHOE U IIONHOE YCKOPCHHS
TOYKH Ha OKPY>KHOCTHU JMCKa A1l MOMeHTa BpemeHnu t =10 c.



2. Yepes 610K, BBHIIOJIHEHHBIN B BHJIE KOJIeCa, IEPEKHUHYTA HUTh, K KOHIIAM KOTOPON MPUBSI3aHbI
rpy3bl 100 2 u 300 2. Maccy kosneca 200 2 cunTath paBHOMEPHO pacmlpeaeiaEéHHON 1Mo 0001y,
Maccoi cnuil npeHedpeusb. OnpenenuTb yCKOpEeHHe, ¢ KOTOPBIM OyayT ABUTAThCs TPY3bl U CHILY
HATSHKCHUSI HUTH.

3. Beruncnuth paboty 4, coBepuiaeMylo Ipu paBHOYCKOPEHHOM MoabéMe rpy3za m = 50 kr, Ha
BeicOTy h=5 M 3aBpemsat=>5 c.

4. K o001ty CIIOIIHOTO JUCKa MAacCO 5 ke MPUIIOKEHA MOCTOsSHHAs KacarenbHas cuia 20 H.
Kakyro kuHeTHuuecKyro sHepruo Oyner UMeTh IMCK Yepe3 5 ¢ 1mociie Hayaia AeCTBUS CUJIbI?

5. Obpyu nmmamerpoM 56,5 cm BUCUT Ha TBO3JIe, BOMTOM B CTEHY, U COBEPIIACT MAJIbIe
Kosie0aHus B IUIOCKOCTH, TapajuieabHoM creHe. Halitu nepuosa 3Tux KosieOaHui.

6. B 6amione BMectumocthio V = 25 1 Haxogutcest Bogopoa npu temneparype 7' = 290 K. Tocne
TOTO KaK 4acTh BOAOPOJA M3pacXOJ0Baliu, JaBjieHue B OatoHe nmoHusmioch Ha Ap = 0.4 Mlla.
Onpenenutb Maccy M U3pacxoJOBAHHOIO BOJOPOAA.

2 MOOY b

1. OnpeeNTh YHCIIO YIEKTPOHOB, MPOXOANINX 3a 1 ¢ depes momepednoe cedenue 1
JKEJIe3HON IPOBOJIOKU JUIMHOM 20 M, IpU HalpsDKEHUHU Ha €€ KoHuax 16 B. Y nenbHoe
CONPOTHUBIIEHUE Xkene3a paBHO 9,8-10-8 OM M.

2. VlcrouHUK TOKa 3aMKHYT CHayaJia Ha BHEIIHee conpoTuBieHne 2 Oum, a 3aTeM Ha BHEIIHEE
comnporusienue 0,5 Om. Haiftu ero 9/IC u BHyTpeHHee CONPOTUBIIEHUE, €CIIU U3BECTHO, YTO
MOIIIHOCTb, BBIJICIIsieMasi BO BHEITHEH IICHH, B 000MX CITyJasX OJMHAKOBa U paBHA 2,54 Bm.

3. Pamka wromanso 100 e coaepskaias 100 BUTKOB, paBHOMEPHO BpaIlacTCs B OJTHOPOTHOM
MarHuTHOM noje ¢ uaaykuuen 50 m77. Onpenenuts MakcuManbHyto J/]C HHIYKIMY, €CIIH OCh
BpALLEHUS JIEKUT B IUIOCKOCTU PaMKHU U MEPIEHAUKYISIpHA TMHUSAM UHAYKIUH, a paMKa
Bpammaercs, nenast 600 o6/ mun.

4. 3apspkeHHast yacTula Mpoluia YCKOPSIOUIYI0 Pa3HOCTb MOTEHIMANIOB U BIIETENa B
CKpEILIEHHBIE MO/ MPSMBIM YIJIIOM JIEKTPUYECKOE U MarHUTHOE 1oJisi. Hanpspk€HHOCTD
anekTpuyeckoro noist 400 B/u, uanykuus marautHoro noist 0,2 7. KakoBa yckopsitomas
Pa3HOCTH MOTEHIMAJIOB, €CJIM YaCTHI[Aa HE NCIIBITHIBAET OTKJIOHSIONIETO AEHCTBUS nojeit ?

VY nenbHbIN 3apsaa yactuisl 9,6-107 Ku/ke.

5. Ha Henpo3pauHyto MIacTUHY C Y3KOM LIEJNbIO MaJaeT HOPMAJIBLHO IIOCKAast
MOHOXpoMaTH4ecKas BoIHA JUIMHON 600 #y. YT0oa OTKIOHEHUS 1y4el, COOTBETCTBYIOIINX
BTOPOMY AU(PPAKIIMOHHOMY MakCUMyMmy, paBeH 20°. OnpeaenuTs MWUPUHY IIEH.

6. Yron npenomieHus dy4a B )KUJIKOCTU paBeH 35°. OnpenesnTh MoKa3aTellb IpeToMICHUS
KUJKOCTHU, €CIIN U3BECTHO, YTO OTPAKEHHBIH JIyd CBETa MPU ITOM MaKCUMaJIbHO MOJSPU30BaH.
7. Kpacnas rpanuna ¢otoaddexra 11t Bonbppama paBHa 275 wu. YeMy paBHO MUHUMAIIbHOE
3HaueHue 3Hepruu (HoToHa, BeI3bIBatoIIero ¢pororpdexr? KakoBa MakcumaibHas CKOPOCTh
AJIEKTPOHOB, BBIPHIBAEMBIX U3 BOJIb(hpama CBETOM C JUIMHOM BOJIHBI, paBHOU 180 rm?

8. OnpenenuTs 4UCIO aTOMOB PaJHMOAaKTUBHOIO IpenapaTa nojaa maccoii 0,5 2, pacmaBmmxcs B
teuenue | mun v 3a onHy Henemo. [lepuon nomypacnana uzoromna iona 74,4 cyTok.

Ilepeuenv u cooeporcarue KOHMPOIbHLIX pabOM 05l 3a0UHOU HOpMbl 00YYEeHUS NPUBEOEHbl HA
catime [1I'VIIC https://sdo.pgups.ru/

TecToBbIe 3a1aHUs

Tecmosvie 3a0anust (1 MoOyiv)

Ne TexkcT Bompoca Ne BapuanTs! oTBeTa
Bbi0paTh npaBMIbHBIA 0TBET
1 MeHsI0T M CBOE 3HAaYeHHWE cuja IpH Hepexone oT oxHoi |1 | ma




HWHEPUHUATLHOM CUCTEMBI K APYroit?

HCT

Pamuyc — Bextop wactuisl I = 4t€, + 0.15tzey +0.2¢,,

M. HaliTu Moyib CKOPOCTH YaCTHUIIBI K KOHITY JECSTOU CEKYHIBI
€€ JIBIKEHUS.

4.35 m/c

5 Mm/c

30 m/c

55 Mm/c

Uepes 10 ¢ mocie BKIOYEHUS BEHTWISITOP, BPaI[asch
paBHOycKopeHHO, caenan N =75 o6oporo. C kakoii 4acTOTOH
CTaJl BpamaThCsi BEHTWISTOP K S TOMY MOMEHTY BPEMEHH.

5T

10T

1211

15T

OB (WINRFRPIRRIOINDN L DN

25T

Cuna Ha3bIBaeTCsl KOHCEPBATUBHOM, eciu

ee HanpaBpJIeHHE OJMHAKOBO
BO BCEX TOYKAX
IPOCTPAHCTBA,

ee MOJyJIb UMEET OJIHO U
TOXE 3HAYCHUE BO BCEX
TOYKaX MPOCTPAHCTBA,

ecim paboTa CHITHI 110
MEPEMEILICHHUIO YaCTHIIBI
MEXIY ABYMsI TFOOBIMU
TOYKaMH HE 3aBHUCHT OT
(hOpMBI TpaeKTOPHH, &
3aBHUCHUT TOJBKO OT
HOJIO’KEHHS 3THX TOYEK,

pabota CHITBI o
MEPEMCUICHHIO HYaCTHUllbl
MEXay  JBYyMsl  JIFOOBIMHU

TOYKaMMl HEC 3aBUCUT OT

JJIMHBI TPACKTOPUU.

Kakyto paboty coBepiiaet paBHozeiicTByomias Beex cui (F),
MPUIOKEHHBIX K TENy, pABHOMEPHO JABIKYIIEMYCS TIO
OKpYXXHOCTH paguyca R?

7TRF

2nRF

TR°F

0

MoMeHT uMIyJibca TBeporo Tena L, Bparmaromierocs
BOKPYT OCH C YIJIOBOW CKOPOCTBIO (@, i €0 MOMEHT
HUHEPUN J OTHOCHTENBLHO 3TOH K€ OCH CBSI3aHbI
PaBEHCTBOM

L=Jw

J=Low,

L = Jw?

AW IN|FP[RRWIN|F-

J = Lw?

Huknudeckas yacToTa KoJaeOaHUI MPYKUHHOTO MasiTHUKA )
CBsI3aHa C J)KECTKOCTBIO MPYKHHBI K 1 Maccoii rpy3a m
COOTHOUIEHHEM

w=2r 5

'm
m:lﬁ
27\ k

m

OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS

TMEPEHOC BCHICCTBA

MEPEeHOC SHEPTHH 0e3
HepeHoca BEIIeCTBa

MEPEHOC PHEPTUU U
BEIECTBA

YpaBHeHUe OeryIiei BOJTHBI UMEET BH/T

CKOPOCTh paclpoOCTPaHEHUsI




sx) = ACOS(a)t +k X). B sToMm ypaBHenuu K - BOJHAT
2 | mIvHA BONHBI
3 | BOJIHOBO# BEKTOD
4 | gactoTta BOJIHBI
1 | uzoxopnas Cy,
10 | Kakas U3 MOJIIpHBIX TEIUIOEMKOCTEH HeaabHOTo ra3a 0ojbiie? 2 | m3o06apHast Cp,
3 | OHU paBHBI.
1 | KT/2
Ha oxny konebaresbHyto cTeneHb cBO0O bl MONEKyIbl B cpeanem | 2 | 2KT/3
11 | npuxoauTcs SHeprus, paBHas 3 | kT
4 | 3KT/2
5 | 2kT
Tecmoesvie 3a0anus (2 M0Oyb)
Ne Tekcr Bompoca Ne Bapuants! oTBeTa
Bri0paTh npaBU/IbLHbBII OTBET
do
T
DNEeKTpOABMKYIIAsA CUJa SJEKTPOMAarHUTHOW WHIYKUUU & > | e=LI
1 paBHa (@ - MarHuTHBIM moTOoK, | - cmma Toka, L - 1
KO3 (HUIIMEHT CAaMOUHAYKIIHNH, t — Bpems) 3 | e= > L2
4 | e=D]
1 | L=dl
y 2 |L=I?
9 Koadpduunent camonnaykiuu L paBen (® - MarHUTHbIHN 3 .
MOTOK, | - cuiia 3JeKTPUYECKOro TOKa B KaTYIIIKE) L=al
)
4 | L=—
I
1 | F=1BI
I[Ipu cune Toka |, MarHuTHOM WHIYKIUU B, AnuHE 2 F = 12Blsina
3 MPOBOJHUKA C TOKOM | W yriae Mexay HampaBiIeHHEM 3 | E=1Bsing
MarHuTHON MHAYKIMHU W HAIPABIEHUEM TOKa B MPOBOJIHUKE —
4 | F=1IBcosa
a, Moaynb cuiiel Ammiepa F pasen ———
5 | F=I1I"Bsina
1 | TO OKPYXHOCTH ¢
IIOCTOSIHHOM CKOPOCTBIO
IO OKPYXHOCTH C
DONeKTpOH BJIETa€T B MAarHUTHOE TIOJIE TapaIENbHO | 2 N
4 IIEPEMEHHON CKOPOCTHIO
CWIOBBIM TUHUSAM. Kak OyneT nBuratbcest 3JeKTpoH? "
3 | MPAMOTMHEHHO 1
PaBHOMEPHO
4 | mo ciupanu
Monyns cunbl Jlopenna Beipaskaetcs hopmymnoi (4 — 1 | F=qvBcosa
AIEKTPUUECKUI 3apsl, ABMKYLIUNCS CO CKOPOCThIO V B 2 | F=quBsina
S MarHMTHOM ToJie ¢ MHAyKuuei B, I - pagumyc-BexTop 3 | F=qrBcosa
3apsia, o — yroJl MeXay CKOPOCThIO (PayCOM-BEKTOPOM) U -
HaIpaBJICHHEM MarHUTHOTO TTOJIs) 4 | F=arBsina
PaGota dA o mepemelennio nposoaunka ¢ Tokom | B8 marang 1 | dA= lld®
6 | mose paBHa (| — qTMHA MPOBOHKKA, S — IUIOIIAIb, TIEpECEKaeM > | dA— I 4D
I

MIPOBOJIHUKOM IIPU €r0 NMEePEMEIICHUH B MArHUTHOM T1oJie, d D




MOTOK BEKTOPA MAarHUTHOW MHIYKIIWHU, IPOHU3bIBarOmMi 3ty | 3 | dA = ILSdD
IJIOLIA/Ib) 4 | dA=I1do
MapajuieJIbHO CKOPOCTHU
pacnpocTpaHEHUsl BOJIHBI
¢ (E|lc)u
1 | nepueHauKyISIpHO
7 BekTtop  HampsyKEHHOCTM  DJJEKTpUYecKoro  moysd | BEKTOPY HalIPpA’KCHHOCTH
3JIEKTPOMArHUTHOM BOJIHE HAIIPaBJICH MarautHoro ot H
(ELH)
2 |ElcuE|H
3 |ElcuElH
4 | E|cuE|H
VYkaxure npaBuiibHbie GOopMyIIB (w — 9acToTa, A — JUIMHA 1 | T=2n/w
8 BOJIHBI, 1 — TIEPHO/T KOJIeOaHM, N — IMoKa3aTeilb 2 | A=cXT
IIPEIOMJIEHUS, ¢ — CKOPOCTb CBETA B CPEJIE, Co — B BaKyyMme). |3 | ¢g = NXc
1 | yMeHbIINTCS B /IBa pasa
MEHBIIIUTCS B YETHIPE
[Ipu narpeBanuu abcomoTHo uyepHoro Tema ot T1 = 300 K x4 2 i),a:z.a P
9 600 K niuHa BOJIHBI, HA KOTOPYIO IPUXOJUTCS MAKCUMYM B CI
3 | yBeauuuTCs B JBa pasza
HCITYCKaHUS
4 | YBEMUHTCA B UETBIpE
paza
1 | MPOTIOPIMOHANbHA
MHTEHCUBHOCTH CBETA
5 | TPOTIOPIHOHANbHA
4acTOTE CBETA
MakcumanbHasi CKOPOCTb 3JIEKTPOHOB, BBUIETEBIIUX U3
10 [IPOIIOPLUOHATIBHA
(hoTokaToMa MpH ero 00JIy4eHUH CBETOM 3
KBaJpaTy 4acTOThI CBETA
MIPOTOPIIMOHATIBFHA KOPHIO
4 | KBagpaTHOMY M3 YacCTOTbI
CBETa
1 | N=Nge™
3akoH paanoakTuBHOro pacmaga umeer Bua (N — gmcno [ o | N = N,e*
aTOMOB PaJIMOAKTUBHOTO BEIIeCTBA B MOMEHT BpemeHH t, N N
11 | - 4ucaO0 aTOMOB PAagMOAKTHBHOIO BEIECTBA B HAYaJlbHBINA | 3 =0
MOMEHT BpPEMEHH, A — TIOCTOSHHAs pPaJuOaKTUBHOTO 1+4x
pacraja) A N,
1+2Ax

MarepuaJbl 1J1sl IPOMEKYTOYHOI aTTeCTAlNU
IlepeyeHb BOIPOCOB K 3a4ETY U IK3aMEHY

Ilepeuenv 6onpocos k 3auemy, 1 Mmooy

Mexanuka

1. Cucrembl orcyera. Pagnyc-BeKTOp M KOOPJIMHATHI MaTEpPUAIIBHOM TOUYKH. Tpaekropus,
IIyTb, BEKTOpPHI IEPEMEUICHUS M CKOPOCTH. YCKOPEHHME, HOPMAJIbHAs W TaHICHLHAJIbHAs

COCTABJISIIONIME yCKOpeHWs. [[B)KeHHE TI0 OKPYKHOCTH:

MOJIAPHBIC KOOPAWHATEI,

yroi

IMOBOpPOTaA, YIjioBast CKOPOCTb U YITIOBOC YCKOPCHUC, IICPUO U HaCTOTA.



2. VMmmynec Tena W CHCTEMBl Tel. 3aKOH COXpaHEHHs uUMIynbca. LleHTp HHepIuH.
JIBUKeHUEe LEeHTpa MacC CUCTEMBI TeJl.

3. 3akonsl Hprotona. Pabora nmocrosiHHON 1 nepeMeHHON cuil. MomtHocTs. Kunernueckas
sHeprus. KoncepBaruBHble U auccunatuBHble cuibl. [loTenmanbHas sueprus. [loreHumnanbHas
SHEPrus B MOJE CUJIbI TATOTEHUS U ynpyroil cuisl. [TonHas mMexaHnyeckas 3HEPIUsl U 3aKOH €€
COXpaHEHHS.

4. MomeHT uMIynbca Tela M CUCTEMBbl Tel. MOMEHT UMIyjbCa MAaTEpUAIbHON TOUKH.
MOMEHT UMITyJIbCa OTHOCUTENBHO OCH.

5. MoMeHT cuiabl. MOMEHT CUJIbI OTHOCHUTENBHO OCH. B3auMMOCBSI3b MOMEHTa HMMITyJbCa U
MOMEHTA CHUJIBI.

6. MOMEHT HMMITyJbCa CHCTEMBl YaCTHII U MOMEHT CHJIBL. 3aKOH COXpaHEHHS MOMEHTa
MMITYJIbCA.

7. BpamieHue TBepAOro Tejla BOKPYr HEMOJBUKHOW OCH: MOMEHT HMIYJIbCa, MOMEHT
uHepuuu, Teopema lllrelinepa, ypaBHeHue BH>KeHUs. KuHeTnueckas sHeprus BpalleHHus.

8. Knmaccudukanus konebanmii. ['apmonmdeckne kosebaHus. YpaBHEHHE TapMOHHYECKHX
KoJie0aHUM M UX XapakTepuCTUKU. [IpyKUHHBIN MasgTHUK. YpaBHEHHE KoieOaHUN MPYKUHHOTO
MasiTHUKa. CKOpPOCTh, YCKOPEHHE, IHEPT Sl TAPMOHUYECKUX KOJIeOaHu M.

9. 3aryxaromue KosnebaHus. YpaBHEHHE KoleOaHMd. AMIUIMTY/aA, 4acToTa, KOA(P(PUIIHEHT
3aTyXaHHUs.

10. BriHyxIeHHble KoJeOaHusA. YpaBHeHHE KojeOaHWW. AMIUMTYHa, 4acToTa. SIBieHue
pe3oHaHca.

11. Bonubl. OcHOBHOE cBOWCTBO. [IpomonbHble M ToNepedHble BOJHBEL ['apMoHHUYecKas
BostHa. CKOpPOCThH pacrmpocTpaHeHus. JJiMHa BOJHBI U BOJHOBOE YHUCIO. YPAaBHEHHE IIJIOCKOM
rapMOHHMYECKOU BOJIHBI.

MougekyasipHasi (PM3HKa U TEPMOAUHAMHUKA

12. UneanbHblit Ta3. YpaBHeHue MenzeneeBa-Kianeiipona. ['a3oBasi mocTosiHHasl, 4MCIIO
ABoraJipo, MOJIEKYJIIpHBIN BEC, MOJISIPHBIN 00beM, TOCTOsIHHAs bosbliMaHa.

13. MonekyasipHO-KMHETHYECKasi TPAaKTOBKA JJABJICHUS U TEMIIEPaTyphl.

14. bapometpuueckas ¢popmya.

15. Pacnipesenenue Mosekys o ckopoctsaM. DyHkius MakcBena.

16. OcHoBBI TepMoAaMHAMUKU. BHyTpeHHsst sHeprus. Uucimo creneHeld cBOOOIBI. 3aKOH
PaBHOMEPHOTO PACHPE/IENIEHHs SHEPTHHU MO CTETIEHSM CBOOOIbI.

17. Paborta B TepmonuHamuke. KommuectBo Temnorsl. TemnmoemkocTs BemiectBa. [lepBbiii
3aKOH TePMOJMHAMUKU. A rabaTHUeCcKuil mporecc.

18. [TpuHIMN OeCTBUS TETIIOBOTO JBUTATEIIS

Ilepeuenv 6onpocos k sx3ameny, 2 Mooynb
DJIeKTPOCTATHKA

1. Dnextpuueckue 3apsabl. 3akoH Kynona. Dnextpuueckoe nosie. HanpsskeHHOCTD MO,
HanpspxkernHocTs nosnist ToueqHoro 3apsifa. [Ipuniun cynepnosunun. I'papuueckoe
n300paxKeHue.

2. IloTok BekTopa 3nexkTpudeckoro cmemenus. Teopema Octporpaackoro-Iaycca.

3. Teopema Ocrtporpaackoro-I'aycca. Ilonme paBHOMEpHO 3apsOKEHHOM IUIOCKOCTH,
KOHJIEHCATOpa, PaBHOMEPHO 3apsHKEHHOM c(epbl, PaBHOMEPHO 3apsKEHHOT0 OECKOHEYHOTO
LUIMHAPA.

4. TloreHIuMan »JIEKTPUYECKOrO MOJS (TOYEUHBIM 3aps] M CHUCTEMa TOYEUHBIX 3apsJiOB).
Pa3zHocTh noTeHuanoB 1 paboTa Mo NepeMenIeHHIO 3apsiia B AIEKTPUUECKOM II0JIE.
5. CBsI3b M@Ky OTEHIIMAJIOM U HAMPSKEHHOCTHIO AIEKTPHUUECKOTO MOJIS.



6. [IpoBOTHUKH B STEKTPUUECKOM IOJIE (FIEKTPUUECKOE TOJIe, MOTSHIIUAT U 3apsiibl BHYTPU
NPOBOJHMKA). Pacnipenenenue 3apsao0B Ha 3apsHKCHHOM ITPOBOTHUKE.

7. JIMdIEKTPHUKYU B JIEKTPUIECCKOM TIOJIE.

8. DimekTpoeMKOCTh (OmpenerneHue, eAWHUIBl Hu3MepeHus). EMKocTh KOHIeHcaTopa
(rmockuit, chepudeckuii).

9. DHeprus 3apsHKEHHOTO TPOBOIHHUKA, KOHIEHCATOPA.

10. DHeprust KOHACHCATOPA U BJICKTPUUECKOro MOisl. [IMOTHOCTE SHEPTUU IIEKTPHUUECKOTO
TOJISI.

DIeKTPUYECKUI TOK

11. IMoctossHHBINA daeKTpUUYECKUd TOK. OCHOBHBIC OIpPEACICHUS M BEIUYHHBI: HOCHUTEIH
TOKA, HallpaBJI€HUE, CHJIa TOKA, IJIOTHOCTh TOKA, €AMHUIII U3MEPEHUSI.

12. OcHoOBHBIC 3aKOHBI MOCTOSTHHOTO TOKa: 3akoHbI Oma u Joyns-JleHia. 3aBUCUMOCTh
COMPOTHUBIICHUS OT TAPAMETPOB MTPOBOIHUKA U TEMIIEPATYPHI.

13. Knaccuueckass Teopus 3JIEKTPONPOBOJHOCTH META/UIOB. DJIGKTPOHBI KaK HACaIbHBIN
ra3. 3akoH Oma. 3aBUCUMOCTD y/I€JIbHOTO COMPOTUBIIEHUS OT TEMIIEPATYPHI.

Marunerunzm

14. MarnuTHOE TI0JIE U €r0 XapaKTePUCTUKU: UHIYKIUS MAarHUTHOTO TOJISI, CUJIOBBIE JTIMHUU.
MarauTHoe IoJ€ U ero XapakTepuCTHKHU. ['paduyeckoe m3oOpakeHne. CBOHCTBAa CHIIOBBIX
JUHUH (TpuMepsl). ENMHUIBI H3MepeHusl.

15. 3akon bwuo-CaBapa-Jlammaca. PacueT MarHWTHBIX TOJIeH C IOMOIIBIO 3akoHa bwuo-
Cagapa-Jlannaca: MarHuTHOE TOJI€ MPSMOTO TOKA; MarHUTHOE TOJIE B LIGHTPE KPYrOBOTO MOJIS C
TOKOM; B3aMMO/JICUCTBUE MapAIJICIbHBIX TOKOB.

16. Cuna Amnepa. Cuna Jlopenna.

17. Hupkynsmuss BEeKTOpa MarHUTHOM WHAYKIMM B BaKyyme. 3aKOH TIOJHOTO TOKa.
MarauTHoO€e 1oJie COJICHOU 1A U TOPOUA.

18. MarnutHoe Tmoxe B BemlecTBe. MUKpPOTOKM. MarHutHas MPOHHUIIAEMOCTb.
JnamMarHeTuku, mapaMarHeTUKu U (peppoMarHeTUKH.

19. IToTok BekTOpa MarHuTHOM MHAYKIMK. Teopema ["aycca Asis MAarHUTHOTO TMOJIS.

20. PaboTa 1o mepeMenieHno MPOBOJHIUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJI€.

21. DnexktpomaruuTHas HHAYKIUA. OnbITel Dapajes. 3aKOH IEKTPOMArHUTHOM WHIYKIIUH.

22. HIyKTUBHOCTH KOHTYpa. CaMOMHIyKIUs. B3anMHast HHIYKIHS.

BoaHoBasi onTuka

23. Bommsl (onpeneneHue). DIEKTPOMArHUTHAas BOJHA. Ee OCHOBHBIC KadeCTBCHHBIC
XapaKTEPUCTHKH.

24. Nnrepdepennns ceeta. HTephepeHIns KOrTepeHTHRIX CBETOBBIX BOJH. PazHocTh (a3 u
pasHocTh xo/a. [TomyyeHne KorepeHTHBIX BOJIH U onbIT FOHTa.

25. lndpaxuus cera. [Tpuniun [olirenca-dpenens. Meron 300 @penerns. Audpakius Ha
KPYTJIOM OTBEPCTUU U JTUCKE.

26. Iudpaxius cBera Ha MIETH U AU(PPAKITUOHHON pelIeTKe.

27. Tlornomenue cBeta. 3akoH byrepa-Jlambepra-bepa.

28. Tlonspusanms cBera. 3akoHbl Mamoca u bproctepa.

KBanrtoBas ¢pusuka. CTpoenune atoma u sigpa

29. TennmoBoe u3nyuenue. 3akonsl Credana-bonpiimana u Buna. IToctynar [Tnanka.



30. ®otoadexT.
31. OnbrTer Pesepdopna. Pazmep u coctaB atoma u siapa. SInepHbie CHITBL.
32. PaiMOaKTUBHOCTbG. 3aKOH PaJIMOAKTUBHOTO pacraja.

3. Onucanue mokasarejied u KPUTEPUEB OUCHUBAHUA HHAUKATOPOB NOCTUIKCHUA
KOMHCTCHHHﬁ, OIMHCAaHHC IIKAJ ONCHUBAHUSA

Iloka3arenn OLCHUBAHUA — OIIMCAHHUC OLUCHHBACMBIX OCHOBHBIX IMApaMCTPOB IIpouLecCa

WIN Pe3ysbTaTa JesITeIbHOCTH.
Kpurepuii oueHunBaHusg — NPU3HAK, HA OCHOBAHUU KOTOPOIO MPOBOJUTCS OLEHKA IO

II0Ka3aTeo.
[Ilkana oumeHWBaHMS — MOPSAOK MpPeoOpa3oBaHMs OIEHWBAEMBIX MapaMEeTpoB Mpoliecca

HJIN pE3yJibTaTa ACATCIbHOCTU B OasIbL.
HOKaBaTeJII/I, KPUTCPHUH U LIKAJIa OLICHUBAHUA 3aI[aHI/Iﬁ TCKYIICTO KOHTPOJIA IPUBCACHBI B

tabimuax 3.1 u 3.2.

Taomnuma 3.1

Jnst ounoit popmbl o0ydenus (1 u 2 momyiu)

MarepuaJibl,
Heo0XoauMBblIe J1J1s1 HIxana
Ne A o IMoka3zareJb Kpurtepun
OlleHKH HHIUKATOPA OlleHUBaH
n/n OlleHUBAHMUS OlleHUBAHUSA
AOCTHUKEHUS us
KOMIIETEHIIN U
Pa60Ta BBITIOJIHCHA ITPABUJIBHO 8/4
0e3 3amedaHuit
IIpaBunbHOCTH
PaGora BeITONTHEHA TIPABUITBHO
JlaboparopHnas pabora BBITIOJTHEHMS 1-7/3
o * C 3aMCYaHHUAMU
1 (Ne 1-3 B 1 Mmonyne u | ;abopaTopHOii pabOTHI
PaGora BeINnoONHEHA
Ne 4-9 Bo 2 momyie) 0
HENPaBUIHHO
HToro makcumaJjibHOE KOJMYECTBO 0aJ1J10B 3a 8/4
BbINOJIHEHNE OHO J1a00paTOpPHOii padoThl
HToro makcuMajibHo€e KOJHYECTBO 0a/JI0B 3a JabopaTopHbie padoThl (3 j1ad. padoThl 48
B 1 MoayJie u 6 J1a6. padoT BO 2 MoIyJIe)
BriOpaHsI Bce ipaBUIIbHBIE 5
2 TecToBOe 3amanue [IpaBuiIbHOCTH OTBETA OTBEThI
(11 BompocoB) Ha BOIIPOCHI TE€CTA BriOpaHbl HenpaBHIIBHEIE 0
OTBETHI
HToro MakcuMaJbHOE KOJTH4YECTBO 0AJJIOB 32 TECTOBOE 3a/1aHHE 22
HNTOI'O MmakcuMaJIbHOE KOJIH4eCTBO 0aJ1J10B 70

* CryneHTy HEOOXOAMMO M3Y4WTh y4deOHO-METOIMYecKHe yKa3aHus K JabopartopHoil palore, Ha
OCHOBAaHWHU KOTOPBIX HEOOXOJAMMO TMOJTrOTOBUTH 3aroTOBKY, COJEPKAIIyH Ha3BaHHE JIabOpaTOPHOM
paboThI, 11eNb, MPUOOPHI, KOTOPBIE UCTIONB3YIOTCS IPU BHIIOTHEHUH SKCIIEPUMEHTAIEHON YacTH, a TaKKe
BCE HEOOXOoauMble (OPMyYIIBI, IO KOTOPHIM B AajbHEHIIEM OYyAyT MPOBOAWUTHCS BBIYUCICHUS, TAOJIHMIIBI
JUTSI 3aITUCH PE3yNIbTaToB dKcnepuMeHTa. JlabopaTtopHyto paboTy pa3pemraercsi BBIOIHITH TONBKO MOCIe
JIOITyCKa, KOTOPBIN yJalHiics TIoydaeT mocjie cobeceoBanus ¢ npenojasareneM. Jlonyck pukcupyercs
npenojaBareneM B y4eOHOM JKypHalle M Ha TUTYJIBHOM JIHCTe paboThbl. 3aTeM ydaluicsl 3HAKOMUTCS C
YCTaHOBKOH, COOMpaeT CXeMy M BBITIONHSIET H3MEPEHHSA. XapaKTepUCTHKa MPUOOPOB WU PE3yIbTaTHI
M3MEpeHHs BHOCITCA B oT4eT. Ha cremyromiemM 3aHATHU TOCNe MPEAbABICHHUS OTYETa MPETOAaBaTEeNto
MPOMCXOAMT 3alUTa PaboThl: MPOBEPSIETCS MPABMILHOCTh BHIMOTHEHUS! paOOThI, YUaIIMHACs OTBEYAeT Ha
KOHTPOJIbHBIE BOIPOCHI, IOMEIIEHHBIEC B KOHIIE METOJUYECKHUX YKa3aHHM.

Tabnuma 3.2
st 3a0uH0i popmbl 00ydenus (1 u 2 Momyim)



Marepuajbl,
Heo0XoauMBIe 1151
A A IIxaja
Ne OLICHKHU IToka3zareJib Kpurepun P—
n/n HHIUKATOPA OLIeHMBAHMS OLIeHUBAHMA J—
HOCTHKEHM S
KOMIIeTeHIMH
PaboTa BeImonHeHa TpaBUIBLHO O€3
[IpaBwisrHOCTH . 18
3aMevaHuil
JlaboparopHnas BBIITOJIHEHHUS
. Pabota BbInonHeHa NpaBUIIBHO C
pabota n1abopaTopHOA 1-17
1 - 3aMeYaHUSIMHU
(Ne 1 B 1 mogyne u paboTsI
PaboTa BbINOIHEHA HENPABUIBHO 0
Ne 1 Bo 2 Momyie)
HToro makcumajibHOe KOJIM4eCTBO 02JVIOB 32 BbINOJIHEHHE 18
OJIHO¥ JIA00PaTOPHOI paGoThI
HToro MmakcumMaabHOe KOJIHYECTBO 0AJIOB 3a JJadopaTopHbie padoThl (1o 1 1a0. padoTe 36
B KAXKI0M MOJYJI€e)
2 TecroBoe 3amanvie | [IpaBUaBHOCTH OTBeTa | BBIOpaHbl Bce NpaBUIIbHBIC OTBETHI 22
(11 BompocoB) Ha BOIIPOCHI TECTA BriOpans! He Bce npaBuibHbIe oTBeTHl | 0 - 21
Hroro makcumMajibHoe KOJHYECTBO 0AJJIOB 32 TECTOBOE 3aj1aHHe 22
KonTponbHbie Bce 3amaun penieHs! npaBUIbHO 12
3 paboTHI [IpaBunsHOCTH
(181 momyne u 1 Bo | pemieHus 3ama4y He Bce 3a1aun penieHbl MPaBUITBHO 1-12
BTOPOM)
HToro MmakcumMaibHOE KOJIHYECTBO 0AJIJI0B 32 KOHTPOJbHbIE PadoThI 12
HNTOI'O makcuMabHOE KOJHYECTBO 0a/1JI0B 70

* CryaeHTy HEOOXOAMMO H3YYHTh ydeOHO-METOAMYecKHe yKa3aHus K JaboparopHoil pabore, Ha
OCHOBAaHMU KOTOPBHIX HEOOXOAMMO IIOJrOTOBUTH 3arOTOBKY, COACPXKAIyl0 Ha3BaHHE JaOOpaTOpHOU
paboThl, LeTb, IPHOOPHI, KOTOPBIC UCIOJIB3YIOTCS MPHU BBIMOJIHEHUH YKCIICPUMEHTAIBHOM YacTH, a TaKKe
BCe HEOOXO0aMMbIe (HOPMYIIBI, IO KOTOPBIM B JajbHEHIIeM OyIyT MPOBOJUTHCS BBIYUCICHHS, TaOIUIIbI
JUISL 3aITCH Pe3yIbTaToOB dKCIepruMeHTa. JlabopaTopHyto paboTy pasperaercs: BHIIOIHATH TOIBKO MOCIe
JIOITyCKa, KOTOPBIN ydyaluiics mojydaeT mocie codeceoBanus ¢ npenoaBareneM. Jlomyck pukcupyercs
nperoaBarelieM B y4eOHOM JKypHaje M Ha TUTYJIBHOM JHCTE PaOOTHL. 3aTeM ydYalluics 3HAKOMUTCS C
YCTaHOBKOHM, COOMpaeT CXeMy W BBHIIOJHSET HM3MEpEeHHUs. XapaKTepHCTHKa NPHUOOPOB U PE3yNbTaThI
U3MEpEHUsI BHOCATCS B OT4eT. Ha cieyromeM 3aHATHH MOCHE MPEABSIBICHUs OTYETa MPENoIaBaTelio
HPOUCXOIHUT 3alliTa PabOThI: MPOBEPSETCS MPABHUIBHOCTD BBIMOIHEHHS Pa0OThI, YUAIHICs OTBEYACT Ha
KOHTPOJIBHBIC BOIIPOCHI, TOMEIIECHHBIC B KOHIIE METOANYCCKUX yKaSaHHﬁ.

4. MeToauuecKkue MaTepualbl, onpeaecjasroume nmpoueaypbl OICHUBaAHUA

HHIUKATOPOB JOCTHKCHHU S KOMIIeTeHIIM it
Hpouenypa OLCHUBAHHA MWHIAUKATOPOB JOCTHIKCHUS KOMHGTGHHI/Iﬁ npeacraBjicHa B

tabmuuax 4.1 u 4.2.

®opMupoOBaHUE PETHHIOBOM OLIEHKH 10 JUCIHUILIMHE

Tao6numad4.l. Jns Bcex popm o0yuenus (1 Momyis)

Marepuajbl,
MaxkcumaabHOe
Heo0XoaUMBbIe /IJIA
OLeHKH KOJIUY€eCTBO poueaypa
Bun xoHTpOJISI 0aJ1IJIOB B P yp
WHINKATOpA OIlcHUBAHUS
npouecce
AOCTHKEHHS
OLIeHUBAHMA
KOMIETEHIIMHT
1. Texymuit KonmuecTBo 6anminoB onpenensiercs B
JlaGopaTopHas .
KOHTPOJIb COOTBETCTBHH C Tabmuuei 3.1
paboTta, TeCTOBBIE 70
YCIIEBAEMOCTH Homnyck k 3auety
3a/1aHus
> 50 6amioB
2. IlepeucHn 30 — MOJIy4eHBbl TIOJHBIC OTBETHI Ha




Marepnajbl,
MaxkcumanabHoe
He00X0IUMBIe JJIs
oleHK KOJUY€eCTBO Ipouexypa
Bua xontposas 0aJ10B B P yp
WHIMKATOpA OIlCHUBAHUS
npoilecce
JMOCTHKEHUS
OIleHUBAHHUSA
KOMIETEHIINHT
[IpomexxyTouHas BOITPOCOB Bonpockl — 25...30 6amios;
aTTecTauus K 3a4eTy, MOJy4eHbl  JIOCTATOYHO  MOJHBIC
TECTOBBIC 3aTaHMI OTBETHI Ha Botpockl — 20...24 Gamra;
MONMYYEeHbl HEMOJIHBIE OTBETHl HA
BOMPOCHl HMJHM 4YacTb BOMNPOCOB —
11...19 6amos;
HE TIOJIy4eHBl OTBETHI Ha BOIPOCHI
WM BOTIPOCHI He pacKphIThl — 0...10
0anoB.
HUTOI'O 100

3. UtoroBas
OIleHKA

«3aureHo» - 60-100 6am0B

«HE 3a4TCHOY» - MeHee 59 0asutoB (BKII.)

Tao6muimad.2. st Bcex popm o0yueHust (2 MOIYIIb)

MarepuaJisl, MaxkcumanbHoOe
Heo0X0IMMBbIe IS KOJIN4eCTBO
IIpouenypa
Bua xontposs OLIEHKHM HHIMKATOpa 0aJL10B B
OLleHUBAHHUS
JAOCTHKEHUS npouecce
KOMIIETeHIIHH OLlCHUBAHHS
1. Texymuit KomnmaecTBo 6amios
KOHTPOJIb oTpeJieNIsieTcs B COOTBETCTBUU
yCIIEBAEMOCTH ¢ Tabmurei 3.1
Jlaboparophas paboTa,
70 Jomnyck k 3a4eTy/sK3aMeHy
TECTOBBIE 3aJIaHUS
> 50 0ayIoB ¥ OTCYTCTBHE
3aI0JDKEHHOCTH 32
pebIYIUI MOTYITh
— TOJY4YEHBI TIOJHBIE OTBETHI
Ha Bompockl — 25...30
0aJIIoB;
— TOJy4eHBI JIOCTAaTOYHO
TIOJTHEIE OTBETHI Ha
ITepeuyenn
Bonpocsl — 20...24 6amna;
2. [IpomexyTouHas BOIIPOCOB
30 — MOJIyYeHBI HETIOJTHBIE
aTTecTanus K DK3aMeHY,
OTBETHl HAa BOMNPOCH MU
TECTOBBIC 3a/IaHUSI
yacte BompocoB — 11...19
0aIoB;
— HE TIOJydYeHbl OTBETHl Ha
BOIMPOCHI MJIM BONPOCHI HE
packpsiTel — 0...10 6aoB.
HUTOI'O 100
«Otimmanoy - 86-100 6autos
3. UToroBas «Xopomio» - 75-85 Gamios
OIIEHKA «Y noBneTBOpUTENLHOY - 60-74 Gaos
«HeynoBnerBopurenpHO» - MeHee 59 0atoB (BKIL)




[Ipouenypa mpoBeneHUs 3aueTa/’K3aMeHa OCYIIECTBISETCS B (GopMe NHUCHMEHHOTO
OTBeTa Ha BOMpochl Ouiera. bunmer Ha sk3amen/3ayer coaepkut 2-3 Bompoca (U3 IepeuHs
BOITPOCOB NMPOMEKYTOYHOM aTTECTALUH II. 2).

[IpenogaBaTens MMeeT MpaBO IOCIE MPOBEPKH MNHUCHbMEHHBIX OTBETOB Ha BOMPOCHI
3a/1aBaTh CTYJCHTY B YCTHON WJIM MUCHMEHHON (hOpME YTOUHSOIINE BOIIPOCHI.

Pa3paboTyrk OIICHOYHBIX MAaTEpUaJIOB,

1.¢.-M.H., mpodeccop,

3aBeayromuid Kadeapoin «Ou3nKa» E.H. bonynos
6 anpenst 2023 1.




