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1. IInanupyemsblie pe3yJbTaTbl 00y4eHUs] MO AHCHUILIMHE, olecreYyMBaloIIue
NOCTHKEHHE IUIAHMPYEMbIX Pe3yJbTATOB OCBOEHHMSI OCHOBHOW mpodeccHoHAIbLHOM
o0pa3oBaTeIbHON NPOrPaMMBbI

[TnaHupyemble pe3ysnbTaThl OOYYCHHUS] MO JUCHHUIUIMHE, 00SCIeYHBAIOIIUE JTOCTHKCHHE
IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHS 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

[lepeyenr MaTepuajaoB, HEOOXOIMMBIX JUIS OICHKHM HWHAMKATOpa JIOCTHIKCHUS
KOMIIETCHIIHA, TpuBeieH B Tabmuie 2.1
Taonupga?l

NHaukaTop R0CTHKEHUS
KOMIIeTeHIIM U

IInanupyemble pe3ysbTaTsl 00ydeHusi | MaTtepuaibl, He00X0AUMBIE
AJ1s1 OLeHKHM MHIMKATOpa

JOCTHKCHUHA KOMIICTCHIINHU

OIIK-1. CriocobeHn pemaTh HHXEHEPHBIE 3a7]a9d B IPOPECCHOHATEHOM ASSITETHHOCTH C
HCIONb30BaHUEM METOJI0OB €CTECTBEHHBIX HAyK, MATEMAaTHYECKOr0 aHAIN3a U MOJCIHUPOBAHUS

OIIK-1.1.1. 3naeT MeTOABI
€CTECTBCHHBIX HAyK

Obyuarowuiics 3naem:

— OCHOBHBIE (PU3MYECKHE ABJICHUS U Bompockl K 3a4€Ty U 3K3aMEHY

(pu3ukm, XUMUH,
3IEKTPOTEXHUKH) IPU
peLIeHNH HHKEHEPHBIX
3a7a4 B IPO(eCCHOHATBHOM
JICATSITLHOCTH.

3aKOHBI CJICIYIOIINX Pa3IeiiOB (PU3UKU:
MEXaHHKa, MOJICKYJIIpHast pu3mka u
TEPMOJAMHAMUKA, DJIEKTPOCTATHKA,
3JIEKTPUYECKUN TOK, MAarHETU3M,
BOJIHOBAs OTNITHKA, KBAHTOBas ()U3UKa,
CTPOCHHE aToMa U siipa

TecToBbIe 3aJaHUS

OIIK-1.2. Ymeer pemarb
WH)KEHEPHbIE 3a]]a4u B
npodeccnoHanbHON
JeSITEITbHOCTH C
UCIIOJIb30BaHUEM METOJIOB
€CTECTBEHHBIX HayK
(pu3nKm, XUMUH,
3IEKTPOTEXHHUKH), @ TAKKE
MaTeMaTHYECKOT0 aHaIN3a
Y MOJICIIMPOBAHUS

Obyuarowuiics ymeem:

— MCTOJIb30BATh 3aKOHBI (DPU3UKH JTs
aHaJM3a U PEIICHUS] MH)KCHEPHBIX 337124
B chepe cBoeit mpodhecCHoHANTBHON
JeSITEIIBHOCTH;

— MPOBOJIUTH SKCIIEPUMEHTHI 110
3aJJaHHOW METOJIMKe, 00pabaThIBaTh
SKCIICPUMCHTAJIBHBIC TaHHBIC 1
AHATU3UPOBATH PE3YIbTATHI U3MEPEHUH.

TecToBble 3amanus
UlaGopaTopusie padoTsr Ne 1-3
(1 momynb) u Ne4-9 (2 mopynb)
TSt 09HOM (POPMBI O0YUECHHS U
o Nel (B KaI0M MOyIe) st
3a04YHOHN (OPMBI O0yUCHMSI.

Marepuanbl A1 TEKYIIEro KOHTPOJIst

I[J'If[ MPOBCACHUA TCKYIICTO KOHTPOJIA 1O AUCHUIIIINHE 06yqa}omnﬁcsl JOJIXKEH BBITIOJIHUTH
CJICAYIOUC 3alaHUA

IlepedeHpb U coAEpKAHNE TUIOBBIX 3a[[a‘-l/KOHTDOJ'IBHBIX D3.60T U T

Cooepoicanue munosvix 3a0a 0isi O4HOU POpMbl 0OVUeHUs.

1 Mmooy

1. JTuck pamuycom 0.2 »m Bpamaercs cornacHo ypaHenuto o(t) = A +Bt+Ct®, rne 4 = 3 pao, B=
-1 pao/c, C =0.1 paod/c® . OnpenenuTs TaHreHIHATBHOE, HOPMATHHOE U TIOTHOE YCKOPEHHs TOUKH
Ha OKPY’KHOCTHU JMCKa /it MoMeHTa BpemeHnu t =10 c.



2. Yepes 610K, BHITIOJTHEHHBIN B BHJIE KOJIeCa, IEPEKUHYTAa HUTh, K KOHIIaM KOTOPOW MPHUBSI3aHbI
rpy3bl 100 2 u 300 2. Maccy koneca 200 2 cunTath paBHOMEPHO pacmlpeneiaEéHHON Mo 0001y,
Maccoi cnuil npeHedpeusb. OnpenenuTb yCKOpEeHHe, ¢ KOTOPBIM OyayT ABUTAThCs TPY3bl U CHILY
HATSHKCHUSI HUTH.

3. Beruncnuth paboty 4, coBepuiaeMylo Ipu paBHOYCKOPEHHOM MoabéMe rpy3a m = 50 kr, Ha
BeicOTy h=5 M 3aBpemsat=>5 c.

4. K 000ty CIIOIIHOTO JUCKa MAacCO 5 ke MPUJIOKEHA MOCTOsHHAs KacarenbHas cuna 20 H.
Kakyro kuHeTHuuecKyro sHepruo Oyner UMeTh IMCK Yepe3 5 ¢ 1mociie Hayaia AeCTBUS CUJIbI?

5. O6pyu nquamerpoM 56,5 cm BUCUT HA TBO3JIE, BOUTOM B CTEHY, U COBEPIIIAECT MAJIbIE KOJICOAHHUSI
B IJIOCKOCTH, MapajuieibHON cTeHe. HaiiTu mepuoj 3TuX KojeOaHui.

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

2 MOOYTb

1. OnpeseuTh YUCII0 3IEKTPOHOB, MPOXOJIANINX 3a 1 ¢ yepes monepeunoe ceyenue 1 mm?
JKEJIe3HON POBOJIOKU JUIMHOM 20 M, IpU HaNpspKEHUU Ha €€ KoHuax 16 B. Y nenbHoe
CONPOTHUBIIEHUE Xkene3a paBHO 9,8-10-8 OM M.

2. VIcTouHUK TOKa 3aMKHYT CHaJyaJla Ha BHEIIHee conpoTuBieHne 2 Oum, a 3aTeM Ha BHEIIIHEe
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 ruromaaso 100 ey 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
CKpEILEHHBIE [0/ MPSAMBIM YIJIOM JIEKTPUYECKOE U MAarHUTHOE 1oJisl. Hanpspk€HHOCTD
anexTpudeckoro moist 400 B/u, unaykius marautHoro noss 0,2 77. KakoBa yckopsirorast
Pa3HOCTh MOTEHIMAJIOB, €CJIM YAaCTHIAa HE UCIIBITHIBAET OTKJIOHSIOIIETO ASHCTBUS nojei ?

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, BeI3bIBatoIero ¢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, pacmaBimmxcs B
teuenue | mun v 3a onny Heaemo. [lepuosa momypacmnana nzorona ona 74,4 CyToxk.

Ilepeuenv u cooeporcanue KOHMPOIbHLIX pabom 0 3a04HOU hOpMbl 00YYeHUs NPUBEOeHbl HA
caume IIT'VTIC https://sdo.pgups.ru/

TecToBbIe 3a1aHUs

Tecmosvie 3a0anust (1 MoOyiv)

Tekct Bompoca No Bapuante! oTBeTa

Bbi0paTh npaBHIBHBII 0TBET




MeHsIoT 1M CBOE€ 3HAUYCHHE CHJIa TNPU IEpPexXoAe OT OJHOU
WHEPITUATBHONW CUCTEMBI K IPYTO¥?

HCT

Paanyc — Bektop wactuusl I = 4te, + 0. 15t26'y +0.2¢,,

M. HaliTu MOZTyJIb CKOPOCTH YaCTHULBI K KOHILY AECSTON CEKYHIbI
€e JIBIOKEHUS.

4.35 m/c

5 Mm/c

30 m/c

55 m/c

Uepes 10 ¢ mocne BKIIOYEHUS] BEHTHIIATOP, BpaIIasich
paBHOYCKOpeHHO, cnenait N =75 o6opotos. C kakoil 4acTOTOM
CTaJI BPaIaThCs BEHTWISATOP K 3TOMY MOMEHTY BPEMEHH.

5T

10 T

12T

15T

QB WINRFRPIRRIOINDNEPL] DN

25T

Curna Ha3bIBaeTCs KOHCEPBAaTUBHOM, €CIH

€€ HarpaBJeHHE OJMHAKOBO
BO BCEX TOYKaX
MIPOCTPAHCTRA,

€€ MOAYJIb UMEET OJHO U
TO’KE€ 3HAaYEHHE BO BCEX
TOYKaX NPOCTPAHCTBA,

ecu paboTa CHITBI 110
NEePEMEILCHUIO YaCTHIIBI
MEXKIY ABYMS JTFOOBIMU
TOYKAMH HE 3aBUCHT OT
(hopMbI TpaeKTopuH, a
3aBHCHUT TOJIBKO OT
TIOJIO’KEHHS STHX TOYEK,

paborta CHUITBI o
MEPEMCIUICHUIO HJaCTHUI bl
MEXIy  JBYyMsl  JIHOOBIMH
TOYKAMH HE 3aBHCUT OT
JJIMHBI TPACKTOPUH.

Kakyro paboty coBepiiaet paBHozeicTByromias Beex cui (F),
MPUIOKEHHBIX K TeNy, PABHOMEPHO JBHKYIIEMYCs TI0
OKpY>KHOCTH pajuyca R?

TRF

2nRF

TR°F

0

MowmeHT uMIysca TBepaoro Tena L, Bparmaromerocs
BOKPYT OCH C yTJII0BOI CKOPOCTBIO @, X €T0 MOMEHT
WHEPIUH J OTHOCUTEIHLHO 3TOH K€ OCHU CBSI3aHBI
PaBEHCTBOM

L=Jw

J=Lw,

L=Jw*

AW INIRFPIRARWINEF

J = L&?

Lluknuyeckas 4acToTa KoJieOaHUH MPYKUHHOTO MAsITHUKA (0
CBsI3aHa C )KECTKOCTBIO MPYKUHBI K 1 Maccoii rpy3a m
COOTHOIIIEHHEM

= |—

OCHOBHBIM CBOMCTBOM BOJIH SIBJISETCS

NEPEHOC BEHICCTBA

NEpCHOC S3HECPrun 0e3
NepeHOCa BCUICCTBA

MEPEHOC YHEPTHUHU U
BELIECTBA




CKOpPOCTH paclIipOCTpaHCHUSA

1
9 VpaBHeHHUE Gerymieil BOJIHbI KIMEET BH]L 5 BOJIHBI
X,t) = Acos(wt +k x JUTMHA BOTHBT
(1) ( ) B stom ypaBHenuu K - 3 | BonHOBOI BEKTOP
4 | yacToTa BOJIHBI
1 | usoxopnas Cy,
10 | Kakas 13 MOJISIPHBIX TEINIOEMKOCTEH M/ICaIbHOTO ra3a 0oplie? 2 | uzob6apnas Cp,
3 | OHH paBHBIL
1 | kT/2
Ha oxny xonebarenbHyto crernenb cBo00bI MoieKyJibl B cpequem | 2 | 2KT/3
11 | mpuXomuTCs PHEPTHS, paBHASL 3 | KT
4 | 3KT/2
5 | 2kT
Tecmosvie 3a0anus (2 M0Oyb)
No Tekcr Bompoca Ne Bapuantel oTBeTa
Bri0paTh npaBHIIBHBII 0TBET
do
LT
DNEeKTPOABMKYIAsA CUJIa SJICKTPOMArHUTHOW HWHAYKINHU & > 1= L
1 paBHa (@ - MarHuTHBIA mOTOK, | - cmma Toka, L - 1
KOA(P(UITMEHT CAMOUHAYKIIHH, t — Bpems1) 3 | g= > LI 2
4 | =@l
1| L=l
y 2 L=l
5 Koadduuument camonnayknuu L pasen (P - MarHuTHBIH 3 .
MOTOK, | - cita ayieKTprudyeckoro Toka B KaTyIIKe) L=al
D
4 | L=—
I
. 1 | F=1BI
[lpu cune Toka |, MarHUTHOW WHAYKUMH B, JIHHE 2 E — 12BI'sin o
3 NpOBOJHMKA ¢ TOKOM | W yrime Mexay HampaBlieHHEM 3 | E=IBsina
MarHUTHOM WHAYKIIMM U HalpaBJIEHHEM TOKa B MPOBOIHUKE —
4 | F=IIBcosax
o, MOIyJb cuiiel AMriepa F paBen .
5 | F=I1I"Bsina
1 | TIO OKPYKHOCTH ¢
ITOCTOSTHHOM CKOPOCTBIO
0 OKPY>KHOCTH C
DNEKTPOH BJIETAET B MATHUTHOE T10JIE MapaieIbHO CUIIOBBIM | 2 o
4 IIEPEMEHHOU CKOPOCTHIO
munusaM. Kak Oyner aBuraThest SJIeKTpOoH? "
3 | MPAMOTHHEHHO 1
PaBHOMEPHO
4 | mo cupanu
Monynb cuibl JlopeHna BeipaskaeTcst popmyioii (4 — 1 | F=qvBcosa
ANEKTPUUECKUH 3apsil, ABHKYLIUNCS CO CKOPOCThIO V B 2 | F=qvBsina
5 MarHUTHOM ToJI€e ¢ uHAyKuuei B, I - pagmyc-BexTop 3 | F=qrBcosa
3apsna, o — Yyroia MeXy CKOPOCThIO (paanyCcOM-BEKTOPOM) U F Bsi
HaIpaBJIC€HUEM MAarHUTHOTO MOJIs1) 4 =gresina
6 1 | dA=Illd®




Pa6ora dA 1o mepeMeIeHuio MPOBOAHUKA C TOKOM | B MarHuT

I
nose paBHa (| — mmHa NpoBOAHMKA, S — IUIOIIA/Ib, TEpEceKaey 2 | dA= Td(D
IPOBOJHUKOM IIPH €TO NMEPEMEIIEHUU B MArHUTHOM no1ie, dP [ 3™ | dA = [LSdD
IIOTOK BEKTOpa MarHUTHOM MHAYKLUH, IPOHU3BIBAIOIINN ATy
l'IJ'IOH_IaI[B) 4 dA = |dq)
HapajuieIbHO CKOPOCTU
pacrpoCcTpaHeHHs! BOJIHBI
c (Ellc)un
1 | nepneHAuKyISspHO
7 Bexkrtop HaINpsHKEHHOCTH AIEKTPUYECKOTO OJIS | BCKTOPY HAIIPAKCHHOCTH
ANEKTPOMATHUTHON BOJIHE HAIIPABJICH MarHuTHOro mous H
(ELH)
2 |ElcuE|H
3 |ElcuElH
4 | EllcuE|H
Ykaxute npaBuibHbe GOPMYIBI (@ — 9acToTa, 4 — JJTHHA 1 | T=2nr/w
8 BOJIHBI, T — mepuoj KoseOaHuid, N — mokas3aTelb 2 | A=cxT
IPEJIOMIIEHUS, C — CKOPOCTb CBETA B CPEZe, Co — B BaKyyMe). | 3 | co = NXc
1 | ymeHbIIMTCS B J1Ba pasa
[Tpu HarpeBanuu abcomoTHO yepHOro Tena oT T1 = 300 K mf 2 YMCHBIIHTCA B HETLIPe
9 600 K nnuHa BOJHBI, HA KOTOPYIO IPUXOAUTCS MAaKCUMYM B CI| pasa
- 3 | yBeIMYMTCS B JIBa pas3a
4 | YBEIHMUYHMTCA B HETBIpE
pasa
1 | MPOTIOPIMOHAbHA
MHTEHCUBHOCTH CBETA
5 | TPOTIOPIHOHANBHA
4acTOTE CBETA
MakcumMasnbHasi CKOPOCTb 3JIEKTPOHOB, BbUIETEBILIUX U3
10 NPONOPLUHUOHAIIBHA
¢doTokaToaa mpu ero 0O6JIy4eHUN CBETOM 3
KBa/IpaTy 4acTOThI CBETA
IPONOPLMOHAIIEHA KOPHIO
4 | KBaZApaTHOMY U3 4aCTOTBI
CBETa
1 | N=Nge™
AX
3akoH paguoakTHBHOro pacnaga umeer Bui (N — uymcio 2 | N=Nge
11 | @TOMOB PaJHOAKTHBHOTO BEIECTBA B MOMEHT BPEMEHH t, No: 3 _ N,
YHUCJIO aTOMOB paJMOAaKTHMBHOIO BEIIECTBA B HayallbHbII 1+ AX
MOMEHT BPEMEHHU, A — IOCTOSTHHASI PAJMOAKTUBHOIO pacrajia) N
0
4 1+24X

MarepuaJbl 1J1sl IPOMEKYTOYHOI aTTeCTAlMU
IlepedyeHb BOOPOCOB K 3a4€TY U IK3aMEHY

Ilepeuens onpocos k sauemy, 1 Mooy

MexaHnuka

1. Cucremsel orcuera. Pannyc-BeKTOp M KOOpAMHATBHI MaTepualbHON TOUKHU. TpaekTopus,

IIyTh, BEKTOpPbHI IEPEMEHICHUS M CKOPOCTH. YCKOPEHHE, HOPMAJIbHAs W TaHIC€HLIHAJIbHAs




COCTaBJISIOLIUE YCKOpEHUs. J[BUJKEHUE 110 OKPYKHOCTHU: MOJISIPHBIE KOOPAMHATHI, YTOJI IOBOPOTA,
YTJI0Basi CKOPOCTh M YIJIOBOE YCKOPEHHE, IEPUOA U YaCTOTA.

2. Immynbe Tema U CHCTEMBI Tell. 3aKOH COXpaHeHHs uMnynbcea. LlenTp uneprun. JBmkenue
LEHTPa MacC CUCTEMBI TEJI.

3. 3akonsl Hprotona. PaGora nmocrossHHON 1 nepeMeHHON cwil. MomHocTs. Kunernueckas
sHeprus. KoncepBaruBHble U auccunatuBHble cuibl. [loTenmanbHas sueprus. [loreHumnanbHas
SHEPrus B MOJIE CUJIbI TATOTEHUS U ynpyroil cuisl. [TonHas mMexaHnyeckas 3HEPIUsl U 3aKOH €€
COXpaHEHHS.

4. MomeHT uMmIynbca Telda M CUCTEMbl Tel. MOMEHT UMIyjbca MAaTepUAIbHON TOYKH.
MOMEHT UMITyJIbCa OTHOCUTENIBHO OCH.

5. MoMeHT cuibl. MOMEHT CUJIbI OTHOCUTENBHO OCH. B3aMMOCBSI3p MOMEHTa HUMITyJbCa U
MOMEHTA CHUJIBI.

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

7. BpamieHue TBepAOro Teila BOKPYr HEMOJBUKHOW OCH: MOMEHT HMIIYJIbCa, MOMEHT
uHepuuu, Teopema lllrelinepa, ypaBHeHue BH>KeHU. KuHeTnueckas sHeprus BpalleHHusl.

8. Knaccudukanus konebanmii. ['apmonmdeckue kosebaHus. YpaBHEHHE TapMOHHYECKHX
KoJie0aHUM U UX XapakTepuCTUKU. [IpyKUHHBIN MasgTHUK. YpaBHEHHE KoieOaHUN MPYKUHHOTO
MasiTHUKa. CKOpPOCTh, YCKOPEHHE, IHEPTHsl TAPMOHUYECKUX KOJIeOaHu M.

9. 3aryxaromue kosnebaHus. YpaBHEHHE KolieOaHM. AMIUIMTY/A, 4acToTa, KOA(P(PUIIUEHT
3aTyXaHHUs.

10. BriHyxIeHHbIe KoJeOaHusA. YpaBHeHHE KojeOaHWUW. AMIUMTYHa, 4acToTa. SIBieHue
pe3oHaHca.

11. Bonubl. OcHOBHOE cBOWCTBO. [IpomonbHble M ToNepedHble BOJHBEL ['apMoHHUYecKas
BostHa. CKOpPOCTh pacrnpocTpaHeHus. JJMHAa BOJHBI U BOJHOBOE YHUCIO. YPAaBHEHHE IJIOCKOU
rapMOHHMYECKOU BOJIHBI.

MouekyasipHasi (pM3HKa U TEPMOAUHAMHUKA

12. UneanbHblil ra3. YpaBHenue MenaeneeBa-Kianeiipona. ['a3oBasi mocTosiHHAs!, 4HMCIIO
ABoraJipo, MOJIEKYJIIpHBIN BEC, MOJISIPHBIN 00beM, TOCTOsIHHAS bosbliMaHa.

13. MonekyasipHO-KMHETHYECKasi TPAaKTOBKA JJABJICHUS U TEMIIEPaTyphl.

14. bapomeTtpuueckas ¢popmya.

15. Pacnipesnenenue Moseky: o ckopoctsaM. DyHkius MakcBena.

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

17. Paborta B TepmonuHamuke. KommuectBo Temnotsl. TemnmoemkocTs BemiectBa. [lepBbiii
3aKOH TEPMOJMHAMUKU. A rabaTHUECKuil mporecc.

18. [TpuHIMN OeCTBUS TETIIOBOTO JBUTATEIIS

Ilepeuens 6onpocos k sx3ameny, 2 MoOyib
DJIeKTPOCTATUKA

1. DOnextpuueckue 3apsiabl. 3akoH Kynona. Dnextpuueckoe nosie. HanpsskeHHOCTD MO,
HanpspxkenHocTs nosist ToueyHoro 3apsfa. [Ipunnun cynepnosunun. I'papuueckoe
n300paxKeHue.

2. IloTok BekTopa snexkTpuueckoro cmemenus. Teopema Octporpaackoro-Iaycca.

3. Teopema Octporpaackoro-I'aycca. Ilone paBHOMEpHO 3apsOKEHHOM IUIOCKOCTH,
KOHJIEHCATOpa, PaBHOMEPHO 3apsHKEHHOM c(epbl, PaBHOMEPHO 3apsSHKEHHOT0 OECKOHEUYHOTO
LUIMHAPA.



4. TloTeHIMaN 3JEKTPUYECKOrO MOJis (TOYEUHBIM 3aps U CUCTEMa TOYEUHBIX 3apsOB).
Pa3znocTh noTeHuanoB 1 paboTa o NepeMenIeHUIO 3apsiia B AIEKTPUUECKOM IOJIE.

5. CBs13p MEX/ly MOTEHIIMAJIOM U HAIIPSHKEHHOCTBIO 3JIEKTPUYECKOIO MOJIS.

6. [IpoBOIHUKM B 3JEKTPUUECKOM I0JIE (IEKTPUUYECKOE MOJIe, MOTEHIIUA U 3apsiibl BHYTPU
IpoBOAHMKA). Pacnipenenenue 3apsaa0B Ha 3apsKEHHOM IIPOBOJIHUKE.

7. JIU3IEKTPUKHU B DJIEKTPUUECKOM TIOJIE.

8. DnekTpoeMKOCTh (onpeaeseHne, eAMHNULBI n3MepeHus). EMKocTh KoHAeHcaTopa (TIIOCKUH,
chepuyeckuii).

9. DHeprus 3apsHKEHHOTO POBOJHHIKA, KOHIEHCATOPA.

10. DHeprust KoHJEHCATOPa U ANEKTpUYeckoro nojs. [II10THOCT 3HEeprun >MEeKTPUIECKOro
OJIS.

DJleKTPUYECKUH TOK

11. TlocrosiHHBIH 351eKTpUUYecKHil TOK. OCHOBHBIE ONPEEICHHS U BEJIMUMHBI: HOCUTEIU TOKA,
HaIpaBlIeHUE, CUJIa TOKA, TUIOTHOCTh TOKA, EAMHUIIBI H3MEPEHHUS.

12. OcHoBHBIE 3aKOHBI MOCTOSTHHOTO TOKa: 3akoHbI Oma u Joyns-Jlenna. 3aBUCUMOCTh
COTPOTHUBIICHUS OT MAPAMETPOB MMPOBOJHUKA U TEMIIEPATYPHI.

13. Knaccuueckass TCopus 3JICKTPOINPOBOIHOCTH METAJIOB. DJCKTPOHBI KaK HCaIbHBIN
ra3. 3akoH OMa. 3aBUCUMOCTb YJI€IbHOTO CONIPOTUBIICHUSI OT TEMIIEPATYPBHI.

Maruneruzm

14. MarauTHoOe 10JIe M €ro XapaKTepPUCTUKU: WHAYKIMS MarHUTHOTO MOJIs, CUJIOBBIEC JINHUM.
MarauTHOE TI0JIe ¥ €r0 XapaKTepucTHKH. [ 'padudeckoe nzodpaxenune. CBOWCTBA CHIIOBBIX JIMHAN
(mpumepsl). EquHUIBI H13MEpEHUSL.

15. 3axon buo-CaBapa-Jlamuiaca. PacueT MarHuTHbIX 1osieii ¢ nomoiipto 3akona buo-Casapa-
Jlarutaca: MarHuTHOE MOJIE IPSIMOIO TOKA; MarHUTHOE II0JIE B LIEHTPE KPYTrOBOI'O IOJISL C TOKOM;
B3alMO/ICICTBHE MapaJljIeIbHBIX TOKOB.

16. Cuna Amnepa. Cuna Jlopenua.

17. Hupkynsiiust BEKTOpa MarHUTHOM MHIYKIIMU B BaKyyMe. 3aKOH IIOJTHOTO TOKa. MarHuTHoe
T10JIE COJIEHOMJa U TOPOU/A.

18. MarnuTtHoe 1oJie B BenectBe. MUKpOTOKH. MarHUTHAas IPOHUIIAEMOCTh. [liaMarHeTHKH,
napaMarHeTHK U (peppoMarHeTHKH.

19. TloTok BekTOpa MarHUTHON HHAYKIWHU. Teopema ["aycca 1j1si MarHUTHOTO TTOJISI.

20. Pabota 1o nepeMeIieHnto NpoBOJHUKA U KOHTypa C TOKOM B MarHUTHOM IIOJIE.

21. DnexTpomarauTHas HHAYKIuA. OnbiTel Dapanes. 3aKOH AIIEKTPOMArHUTHON HHIYKIINH.

22. UnpykTUBHOCTH KOHTYpa. CamouHayKuus. B3aumHast nunayKius.

BoaHoBas onTuka

23. Bonnbl (ompeneneHue). DNEKTpOMarHuTHas BoJHA. Ee OCHOBHBIE KaueCTBEHHbIE
XapaKTEPUCTHKH.

24. Nnrepdepenuns ceera. HTephepeHus KOrepeHTHbIX CBETOBBIX BOJH. PazHocTh (a3 u
pa3HocTh xo/a. [lomyyeHrne KorepeHTHBIX BOJIH U onbIT FOHTa.

25. ludppaxuus csera. [Ipuniun I'olirenca-dpenens. Meron 300 ®@penens. Audpakius Ha
KPYTJIOM OTBEPCTHH U JTUCKE.

26. ludpaxius cBera Ha MIETH U AMPPAKIIUOHHON pelIeTKe.

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

28. Tlonspusanus cBera. 3akoHbl Mamtoca u bproctepa.



KBanTtoBas ¢pusuka. CTpoeHue atoma u siapa

29. TernoBoe u3nyuenue. 3akonsl Credana-bonpimana n Buna. [Toctynar [Tnanka.
30. ®otoaddexr.

31. Omeitel Pezepdopna. Pazmep u cocra atroma u siipa. SInepHble CHIIBIL.

32. PainoakTMBHOCTB. 3aKOH paJlnOaKTUBHOTO pachaja.

3. Onucanue mokasarejieii 1 KpUTepueB OLEHUBAHUSA MHIMKATOPOB I0CTUKEHMSI
KOMIIETEHIIMH, ONMCAHHE IIKAJ OlleHUBAHUSA

[Tokasaresb OLICHUBAHUS — OITUCAHKE OLICHUBAEMBIX OCHOBHBIX ITAPaMETPOB MPOLIeCCca UITH
pe3ynbTaTa IeTeIbHOCTH.

Kputepuii oleHWBaHUS — NMPH3HAK, HA OCHOBAaHUU KOTOPOTO IMPOBOJUTCS OICHKA IT0
[I0Ka3aTelo.

[Ikana oneHUBaHUSA — MOPSAIOK MPeoOpa3oBaHMs OICHHBACMBIX MapaMETPOB Ipolecca
WM pe3yJibTaTa AeATeIHbHOCTH B OAJUTHI.

[Toka3zaTenu, KpUTEPUH U IIIKAJIa OICHUBAHUS 3aJaHUN TEKYIIEro KOHTPOJIS MPUBE/ICHBI B
tabmmmax 3.1 u 3.2.

Taoauma 3.1

Jnst ounoit popmer 00ydenus (1 u 2 MoyIn)

MarepuaJibl,
He00XoAUMBIE LIS Ikana
Ne A o IToka3zareJb Kpurepun
OlIeHKH UHAUKATOpa OLIEeHMBaH
n/n OLIeHUBAHMSA OLICHUBAHMA
AOCTHKEHUS ust
KOMIIeTeHHH
Pa6ota BbImonHeHa IpaBUIIEHO 8/4
0e3 3aMevaHuit
[IpaBunbHOCTH
Pabota BeImonHeHa TPaBUIILHO
Jlaboparophas pabora BBITTOJTHEHHUS 1-7/3
o x C 3aMEYaHHUIMHU
1 (Ne 1-3 B 1 Momynme v | 1abOpaTopHON paboTHI
Pabota BbImonHeHa
Ne 4-9 Bo 2 moxyie) 0
HCIIPaBUJIBHO
Hroro makcumMaabHoO€e KOJIMYECTBO 0AJJIOB 32 8/4
BbIINOJIHEHHE OHOM JIa00paTOPHOii padoThl
HToro makcuMalibHOE KOJIM4YeCTBO 0aJ1710B 3a JabopaTropHble padoTsl (3 j1ad. padoTbl 48
B 1 MoayJie u 6 1a0. paGoT BO 2 Moay.Jie)
BriOpaHnsb! Bece npaBrIiIbHEBIE 2
5 TecroBoe 3ananue [IpaBunbHOCTE OTBETa | OTBETHI
(11 BompocoB) Ha BOIIPOCHI TE€CTA Bri0Opansl HenpaBUITBHBIE 0
OTBEThI
HT1oro MmakcuMaabHO€e KOJMYECTBO 0AJIJIOB 32 TeCTOBOE 3aJaHHe 22
NTOI'O makcuMaabHOE KOJIHYECTBO 0ANTI0B 70

* CryneHTy HEeOOXOAMMO H3YYHTh ydeOHO-METOJMYecKHe yKa3aHus K JaboparopHoil pabore, Ha
OCHOBaHHH KOTOPBIX HEOOXOAMMO IOJArOTOBHTH 3arOTOBKY, COJACPXKAIyl Ha3BaHHE JAabOpaTOPHOIM
pa6OTI)I, Ocib, HpI/I60pBI, KOTOPBIC UCITOJIB3YIOTCA IIPH BBIITOJIHECHUN BKCHepI/IMeHTaHBHOfl qacCTH, a TaKXKeE
Bce HE0OX0IMMEBIE (POPMYITBI, TIO KOTOPHIM B JaTbHEHIIIEM OYIyT IPOBOAUTHCS BHIYUCICHISI, TAOTUIIHI JIS
3aliCU Pe3yJbTaTOB JKCIepuMeHTa. JlabopaTopHyto paboTy pa3pemiaercs BBIIOIHATH TOJBKO IMOCIHE
JIOIyCKa, KOTOPBIH yJaluics noydaeT rmocjie codecenoBanus ¢ mpenoaasareneM. Jlomyck pukcupyercs
npernoiaBarelieM B y4eOHOM KypHaje U Ha TUTYJIHHOM JIHCTEe PabOThl. 3aTeM ydallluiics 3HAKOMUTCS C
YCTaHOBKOHM, COOHMpaeT CXeMy M BBINOJHSACT HM3MEpEeHHs. XapaKTePHCTHKa MPHOOPOB M PE3yJbTaThl
U3MEpEHUsI BHOCATCS B OT4eT. Ha ciemyromem 3aHATHU IOCIE MPEABSIBICHUS OTYETa IPEIoIaBaTellro
IMPOUCXOJUT 3aliuTa paGOTbI: IMPOBEPACTCA NPAaBUIIBHOCTD BBITIOJIHCHUSA pa6OTLI, yT-IaIIII/H‘/'ICSI OTBEYACT HaA
KOHTPOJIBHBIC BOIIPOCHI, TIOMEIIECHHBIC B KOHIIE METOANYCCKNX yKaSaHHﬁ.




Taonuma 3.2
Jnist 3a0uHOi hopmbl 00ydenus (1 u 2 Momyn)

MarepuaJsbl,
Heo0XoauMBble /sl
A A Ixaja
Ne OLICHKH IToka3zareJb Kpurepun P—
n/n HHIUKATOpA OLIeHMBAHMS OLIeHUBAHMA J—
AOCTHKEHMSI
KOMIIeTeHIIMH
PaboTa BeImonHeHa IpaBUIILHO 0e3
[IpaBwisHOCTH . 18
3aMevaHuil
JlaGopaTopHas BBIITOJIHEHHUS
. Pa6ota BbInonHeHa NpaBUIIBHO C
pabota 1ab0opaTOpPHO 1-17
1 - 3aMeYaHUSIMHU
(Ne 1 B 1 Mmonyne u paboThI
PaboTa BbINOIHEHA HENIPABUIBHO 0
Ne 1 Bo 2 momyie)
HToro makcumajibHOe KOJIM4eCTBO 02JVIOB 32 BbINOJIHEHHE 18
OJIHO¥ JIA00PaTOPHOI paGoThI
HToro MakcumMaIbHOe KOJIH4eCTBO 0AJIJIOB 32 JJabopaTopHble padoTsl (1Mo 1 j1a0. padoTe 36
B Ka;KI0M MOJY.Ie)
5 TecroBoe 3amanne | IIpaBunbHOCTH OTBeTa | BHIOpaHbl Bce mpaBUIIbHBIE OTBETHI 22
(11 BompocoB) Ha BOIIPOCHI TECTA BriOpans! He Bce npaBmibHbIe oTBeTHl | 0 - 21
HT1oro MmakcuMaabHO€e KOJMYECTBO 0AJIJIOB 32 TECTOBOE 3ajJaHHe 22
KonTponbhbie Bce 3amaun penieHs! npaBUIbHO 12
3 paboThI [IpaBunsHOCTH
(181 momyne u 1 Bo | perienus 3amaaq He Bce 3a1aun penieHbl MPaBUITBHO 1-12
BTOPOM)
HToro makcumajibHOE KOJINYECTBO 0AJI0B 32 KOHTPOJIbHbIE padoThl 12
HUTOI'O makcuMabHOE KOJIMYECTBO 0aJ1JI0B 70

* CryaeHTy HEeOoOXOAMMO H3YYHTh ydeOHO-METOIMYecKHe yKa3aHus K JaboparopHoil pabore, Ha
OCHOBAaHMU KOTOPBHIX HEOOXOAMMO IIOJrOTOBHUTH 3arOTOBKY, COACPXKAIyI0 Ha3BaHHE JaOOPaTOpHOH
paboThl, LelTb, IPHOOPHI, KOTOPBIC UCIOJIB3YIOTCS MPHU BBIMOJIHEHUH YKCIICPUMEHTAIBHOM YacTH, a TaKKe
BCE HEOOXOJUMbIe (POPMYJIBI, IO KOTOPBIM B JANIbHEHIIIEM OY/IyT MPOBOIUTHCS BEIYUCICHUSI, TAOIHIIBI IS
3allUCH Pe3yJIbTaToB dKcrepuMeHTa. JlabopaTopHyro paboTy paspemaeTcsi BBIIOIHATH TOJIBKO HOCTE
JIOITyCKa, KOTOPBIN ydyaluiics mojydaeT mocie codeceoBanus ¢ npenoaaBareneM. Jlomyck pukcupyercs
npernoaBarelieM B y4eOHOM JKypHaje W Ha TUTYJIBHOM JHCTE paOOTHL. 3aTeM y4Yallluics 3HAKOMUTCS C
YCTaHOBKOHM, COOMpaeT cXeMy W BBINOJHSET HM3MEpEHHUs. XapaKTepHCTHKa NPHUOOPOB U PE3yNbTaThI
U3MEpEHUsI BHOCATCSI B OT4eT. Ha cieyromeM 3aHATHH MOCHEe MPEABSIBICHUs OTYETa MPEIoIaBaTelio
HPOUCXOIHT 3all(iTa PabOThI: MPOBEPSETCS MPABHUIBHOCTD BBIMOIHEHHS Pa0OThI, YUAIHICS OTBEYACT Ha
KOHTPOJIBHBIC BOIIPOCHI, TIOMEIIECHHBIC B KOHIIE METOANYCCKUX yKaSaHHﬁ.

4. MeToauuecKkue MaTepualbl, onpeaecasoume nmpoueaypbl OICHUBaAHUA
HHIUKATOPOB JOCTHKCHHU S KOMIIeTeHIIM it
Hpouenypa OLCHUBAHHA HWHIAWUKATOPOB JOCTHIKCHUS KOMIICTCHITHM npeacraBjicHa B

tabmuuax 4.1 u 4.2.

(I)OpMI/IPOBaHHe peﬁTHHFOBOﬁ OICHKH IO JUCHUIIJIMHE

Tao6numad4.l. Jns Bcex popm oOyuenus (1 Mmomyis)

Marepuajsl,
MaxkcumaabHOe
Heo0XoaUuMBIe /IS
OleHKI KOJIUY€eCTBO Mpoueaypa

Bua xoutposas 0aJ110B B P yp

WHINKATOpPA OIl¢eHUBAHHA

npoiecce
JTOCTHKEHHS
OIleHUBAHHSA

KOMIIETEHIIHH
1. Texymuit JlaGopartopHas KomnmuecTBo 6anminoB onpenensiercs B
KOHTPOJIb paboTa, TeCTOBbIC 70 COOTBETCTBHH C TabnuieH 3.1
yCIIeBaEMOCTH 3aJJaHus Jonyck k 3adery




Marepuajsl,
MaxkcumanbHoe
Heo0XoMMBbIe ISl
OIeHKH KOJIUY€eCTBO Ipouexypa
Bua xoutpoJsi 0aJ10B B P yp
HHANKATOpa OLICHUBAHMSI
npouecce
AOCTHKEHHS
OLICHUBAHMSI
KOMIIeTeHIIHH
> 50 6amtoB
NONYy4YeHBl  TOJHBIE  OTBETHI  HA
Bonpockl — 25...30 6amios;
MOJY4YeHbl  JOCTaTOYHO  IIOJIHBIC
2 [Tepeuens OTBETHI Ha Botpockl — 20...24 Gamra;
: BOIIPOCOB NOJIyYCHbI HETIOJHBIE OTBETHl HA
IMpomesxyTouHast 30
K 3a4eTy, BOMPOCHl WJIM 4YacTh BOMPOCOB —
aTTecTauus
TECTOBBIE 3aJaHUs 11...19 6amnos;
HE ITOJTy4YeHBI OTBETHI HAa BOIPOCHI WIIN
Bompockl He packpbitel — 0...10
6aIoB.
HUTOI'O 100
3. UToroBas «3aqyreHoy - 60-100 6amoB
OlleHKA «HE 3a4TeHO» - MeHee 59 6ayuIoB (BKII.)
Tao6muimad.2. st Bcex popm o0yueHust (2 MOIYIIb)
MarepuaJsl, MaxkcumanbHOe
Heo0X0MMBbIe ISt KOJIMY€eCTBO
IIpouenypa
Bua xoHTpOJISI OlIeHKHU UHANKATOpa 0aJ1710B B
OLICHUBAHHSA
JAOCTHKEHHSI npoiecce
KOMIIeTeHIIMH OLleHHBAHMSI
1. Texymuit KonmuecTBo 6amios
KOHTPOJIb ompeJeNsieTcs B COOTBETCTBUU
yCIIEBAEMOCTH ¢ Tabmuneii 3.1
JlaGoparopHas paboTa,
70 Horyck k 3aueTy/sK3aMeHy
TECTOBBIC 3aJaHUS
> 50 GayIoB M OTCYTCTBHE
3a10JDKEHHOCTH 32
TpebIIY NI MOIYIb
— TOJY4Y€HBl TIOJNHBIC OTBETHI
Ha Bompocsl — 25...30
0aJIIoB;
— TIOJy4YeHBI JOCTaTOYHO
TIOJTHBIE OTBETHI Ha BOIIPOCHI
Ilepeuens
—20...24 0aia;
2. [IpomexyTouHas BOIIPOCOB
30 — MOJIyYeHBI HETIOJTHBIE
aTTecTanus K DK3aMeHY,
OTBETHl Ha BOMPOCHI HIH
TECTOBBIE 3aJIAHUS
yacth BompocoB — 11...19
0asos;
— HE TOJyYeHbl OTBETHl Ha
BOIPOCHl WJIM BOIPOCH HE
packpsiTel — 0...10 6aoB.
HUTOro 100
«OtmuaHo» - 86-100 6amtos
3. UToroBas «Xopomo» - 75-85 Gannos
OlleHKA «Y noBieTBopUTeIbHOY - 60-74 Gannos
«HeymoBieTBOpuUTEIHHOY» - MEHEE 59 6autoB (BKII.)




[Iponetypa mpoBeaeHus 3a4eTa/sK3aMeHa OCYILECTBISIETCS B JOPME MMCbMEHHOTO OTBETA
Ha BOMpOCHl Ouiera. buner Ha sk3ameHn/3ader comepx uT 2-3 Bompoca (U3 MEepeyHsi BOIPOCOB
IIPOMEXYTOUHOM aTTecTalui 1. 2).

[IpenogaBaTens MMeeT MpaBO IOCIE MPOBEPKH MNHUCHbMEHHBIX OTBETOB Ha BOMPOCHI
3aaBaTh CTYJCHTY B YCTHOM WJIM MUCHbMEHHOU (hOpME YTOUHSIOIIIE BOIPOCHI.

Pa3paboTunk OICHOYHBIX MaTEpPUAJIOB,

1.¢.-M.H., mpodeccop,

3aBeAyrommi kadenpoit «Pusznkar» E.H. bonynos
6 ampenst 2023 1.




