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JINCT COTI'JIACOBAHMIA

OreHOYHBIC MaTEpUAJIbl PACCMOTPEHBI M YTBEPKICHBI Ha 3acenanuu Kadenpol «Duzuxay
[Tpotokois Ne 5 ot 25 nexabps 2024 1.

3aBenyronui kadeapoit
«Duzuka» E.H. bonynos
25 nexabps 2024 r.

COI'JTACOBAHO

PykoBoautens OITOIT BO

1o cnenuanusannu «l'pysosas u

KOMMepuecKasi paboTa» A.B. HoBuunxun
25 nexabps 2024 r.

PykoBoaurens OITOIT BO

10 crieruanu3annn «MaructpaabHbIit

TpaHcnop™ M «llaccaxxupckuili KoMIuieke

JKEIIE3HOAOPOKHOIO TPAHCIIOPTA» O.J. IMokposckas
25 nexabps 2024 r.

Pykosogurens OITOITI BO
1o cnenuanu3annu «TpaHciopTHBINA

OH3HEC U JTOTUCTHKAY
25 nexabpst 2024 r. I1.K. Pribun



1. IInanupyemsblie pe3yJibTaThbl O00y4eHHs] MO JMCIHHUILIMHE, olecneyHBaKUIue
NOCTHKEHHE IUIAHMPYEMbIX Pe3yJbTATOB OCBOEHHMSI OCHOBHOH mpodeccHoHAIbLHOM
o0pa3oBaTeIbHON NPOrPaMMBbI

[TnaHupyemble pe3ysnbTaThl OOYYCHHUS] MO JUCHHUIUIMHE, 00SCIeYHBAIOIIUE JTOCTHKCHHE
IUIAHUPYEMbIX PE3YyJIbTaTOB OCBOCHHSI OCHOBHOW MpO(EeCCHOHATBHONM 00pa3oBaTeIbHOM
IPOrPaMMBbI, IPUBEICHBI B 1. 2 padoyell POrpamMMmel.

2. 3ananus, HeoOXoAMMBIe 1JIsl OLEHKU 3HAHW, YMeHHIi, HABBIKOB M (MJIM) ONBITA
AeATEeJBbHOCTH, XapAKTePU3YIOIIUX HHIAMKATOPbI JOCTHKEHHs KOMIIETEHIHH B Ipouecce
OCBOCHHS OCHOBHOM npodeccnoHaIbHON 00pa3oBaTeIbHON NPOrPaMMbI

[lepeyenr MarepuanoB, HEOOXOAMMBIX JUISI OIEHKH HWHIWKATOpa JOCTHXKCHHS
KOMIIETSHIIHNH, TpuBeIcH B Tabmuie 2.1
Taonuma?2.l

HNuaukaTop n0CTUKEHUSI
KOMIIETEHI[U U

Ilnanupyemble pe3yJbTaThl 00yuenuss | MaTepuanbl, He00X0UMbIE
IJISl OLlEeHKH MHAUKATOPA

JOCTHKCHUHA KOMIIETCHIINHU

OIIK-1. Crioco6eH pemaTh HHXEHEPHBIC 3a7]a91 B PO ECCHOHATEHOM ASSITETHHOCTH C
HCIONb30BaHUEM METOJI0OB €CTECTBEHHBIX HAyK, MATEMAaTHYECKOr0 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 (pU3UYECKHE SIBICHUS U
3aKOHBI CIIEIYIOINX Pa3esoB GUIUKH:
MeXaHHUKa, MOJIEKYJISIpHast (PU3UKa U
TEPMOIMHAMHUKA, DIIEKTPOCTATHKA,
3JIEKTPUYECKUN TOK, MAarHETU3M,
BOJTHOBAs ONTHKA, KBAaHTOBasl (PU3HKa,
CTPOEHHE aTOMa U sipa

IBorpocsl k 3a4eTy U 9K3aMEHY
TecToBLIE 3a1aHUS

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)XKEHEPHBIX 337124
B chepe cBoeit mpodhecCHoHANTBHON
JeSITEIIBHOCTH;

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

TecroBble 3agaHus
UlaGopaTopusie padoTsr Ne 1-3
(1 momynp) u Ned4-9 (2 motynb)
st 09HO# POpPMBI O0YUECHHS U
o Nel (B KaXIIOM MOJIyII€) NSt
3a04YHOHN (POPMBI O0yUCHUSI.

Marepuanbl A5 TEKYIEro KOHTPOJIst

HJ'IH IMPOBCACHUA TCKYIICTO KOHTPOJIA ITO AUCHUIIIINHE O6y‘IaIOHlI/II>'IC$[ JOJIXKEH BBIIIOJTHHUTDH
CJICAYIOUC 3alaHUA
IlepedeHb U coAepKAHUE TUIOBBIX 3aZ[a‘I/KOHTDOJ'ILHLIX Da6OT U T

Cooepoicanue munosvix 3a0a 0isi O4HOU POpMbl 0OVHeHUs.

1 Mmooy

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

2. Yepes 070K, BBHITIOJTHEHHBIN B BHJIE KOJIECa, MEPEKHUHYTA HUTh, K KOHIIAM KOTOPOW TTPHUBSI3aHbI
rpy3bl 100 2 u 300 2. Maccy koneca 200 ¢ cuutaTh paBHOMEPHO paclpeaenéHHON Mo 0001y,



Maccol crmil npeHedpeysb. OnpenenuTh YCKOpeHre, ¢ KOTOPBIM OyIyT OBUTATHCS TPY3bl U CHITY
HATSHKEHUSI HUTH.

3. Beruncnuth paboty 4, coBepuiaeMylo Ipu paBHOYCKOPEHHOM Moab&éMe rpy3a m = 50 kr, Ha
BeIcOTY h=5 M 3aBpemsi t =5 c.

4. K 000y CIIOIIHOTO JUCKa MAacCo 5 ke MPHUJIOKEHA MOCTOsSHHAs KacarenbHas cuia 20 H.
Kakyro kuHeTHuecKyro sHepruro OyaeT UMETh IUCK Yepe3 5 ¢ mocie Hayana JeicTBUS CUITbI?

5. O6pyu nuamerpoM 56,5 cm BUCUT HA TBO3JIe, BOUTOM B CTEHY, U COBEPIIIACT MAJIbIE KOJICOAHHUSI
B IJIOCKOCTH, MapajuieibHON cTeHe. HaiiTu mepuoj 3Tux KojeOaHui.

6. B 6amione BMectumocthio V = 25 1 Haxoautcst Bogopoa npu temneparype 7' = 290 K. Iocne
TOTO KaK 4acTh BOAOPOJA M3pacX00Baliu, JaBjieHue B OatoHe nmoHusmioch Ha Ap = 0.4 Mlla.
Onpenenuts Maccy M U3pacxoOBAHHOIO BOJIOPO/A.

2 mooynw

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

2. MlcTouHuK TOKa 3aMKHYT CHayaJjla Ha BHEIlIHee conpoTuiieHue 2 Om, a 3aTEM Ha BHEIIHEE
comnporusnenue 0,5 Om. Haiitu ero 9/1C u BHyTpeHHee CONPOTUBIIEHUE, €CIIU U3BECTHO, YTO
MOIIIHOCTb, BbIjI€JIsieMasi BO BHEILLIHEH 1IEHH, B 000MX CiIydasiX OJIMHAKOBa U paBHa 2,54 Bm.

3. Pamka miomanso 100 ca? coaepskarias 100 BUTKOB, paBHOMEPHO BpaIlaeTCs B OJTHOPOTHOM
MarHuTHOM noje ¢ uaaykuuen 50 m77. Onpenenuts MakcuManbHyto D/]C HHIYKIMY, €CIH OCh
BPALLEHUS JIEKUT B IVIOCKOCTU PaMKHU U MEPIEHAUKYISIpHA TMHUSAM UHAYKIUH, a paMKa
Bpammaercs, nenast 600 06/ mun.

4. 3apspKeHHas yacTHLA MPOIUIA YCKOPSIOLIYIO0 Pa3HOCTh MMOTEHIUANIOB U BIIETENA B
CKpEILEHHBIE 10/ MPSAMBIM YIJIOM JIEKTPUUYECKOE U MarHUTHOE 1oJ1sl. Hanpspk€HHOCTD
anexkTpudeckoro moist 400 B/u, unaykius marautHoro noss 0,2 77. KakoBa yckopsiroriast
Pa3HOCTb MOTEHIMAJIOB, €CIM YaCTHIAa HE UCIIBITHIBAET OTKJIOHSIOIIETO AEHCTBUS HoJe ?

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

5. Ha Henpo3payHyto IJIaCTHHY C Y3KOW IETBI0 MaJaeT HOPMAJIbHO IJIOCKAS
MOHOXpoMaTH4ecKas BoiHa JUIMHON 600 #y. YToa OTKIOHEHHs Ty4el, COOTBETCTBYIOIIHUX
BTOPOMY AU(PPAKIIMOHHOMY MakcuMyMmy, paseH 20°. OnpeaenuTs MUPUHY IIEITH.

6. Yrou npenomieHns J1yda B )KUAKOCTH paBeH 35°. OnpenenuTs NoKa3aTellb MPeJTOMICHUS
KUJKOCTHU, €CIIN U3BECTHO, YTO OTPAKEHHBIH JIyd CBETa MPU ITOM MaKCUMaJIbHO MOJSPU30BaH.
7. Kpachas rpanuna ¢otoaddexra 11 Bosbhpama paBHa 275 wu. YeMy paBHO MUHUMAIIbHOE
3HaueHue 3Hepruu (GoToHa, BeI3bIBatoIIero potorpdexr? KakoBa MakcumaibHas CKOPOCTh
AJIEKTPOHOB, BBIPHIBAEMBIX U3 BOJIb(hpama CBETOM C JUIMHON BOJIHBI, paBHOU 180 rm?

8. OnpenennuTs 4uciIo aTOMOB PalnOaKTUBHOTO Npenapara noja maccoi 0,5 2, pacnaBmmxcs B
teuenue | mun v 3a onny Heaemo. [lepuosa momypacmnana nzorona ona 74,4 CyTok.

Ilepeuensv u cooeporcanue KOHMPOIbHLIX pabom 0Jisi 3a0YHOU POPMbL 0OVUEHUS NPUBLOEHbL HA
catme [IT'VIIC https://sdo.pgups.ru/

TecToBBIe 3a1aHUs

Tecmoeguvie 3a0anus (1 M0o0yb)

Ne TekcT Bompoca Ne Bapuants! oTBeTa
Bbi0paTh npaBHIBHBIA 0TBET
. |1 | na
1 MeHAI0T 1M CBOE 3HAUYEHUE CHJIa TPU TEpexXoAe OT OAHOH
WHEPLUHATBHON CUCTEMBI K APYTOii? 2 | ger
2 1 | 4.35mM/c




Panmyc — Bektop yactuusl I = 4tg, + O.l5t2(i"y +0.2¢,,

M. HaliTu MOZTyJIb CKOPOCTH YaCTHUIIBI K KOHILY AECSITON CEKYHIbI

€€ IBMIKCHUS.

5 Mm/c

30 m/c

55 M/c

UYepes 10 ¢ mocie BKIIOYCHUST BEHTHISATOP, BpaIiasich
paBHOyCcKOpeHHO, cnenait N =75 o6oporos. C kakoi 4acTOTO
CTall BpaIaThcs BEHTWISITOP K 3TOMY MOMEHTY BPEMCHH.

511

10T’

12T

15T

QB [WINRPLIARIWIDN

25T

Curna Ha3bIBaeTCs KOHCEPBAaTUBHOM, €CIH

ee HarpaBJIeHHEe OMHAKOBO
BO BCEX TOYKAX
POCTPAHCTBA,

ee MOJYJIb UMEET OHO U
TOXE 3HAYCHUE BO BCEX
TOYKAX MPOCTPAHCTBA,

eciu paboTa CHIIBI 110
NEePEMEILCHUIO YaCTHIIBI
MEXKIY JBYMS JTFOOBIMH
TOYKAMH HE 3aBHCUT OT
(hopMBbI TpaekTopuH, a
3aBUCHT TOJBKO OT
TIOJI0’KEHHSI 3THX TOYEK,

paborta CHUJTBI 1o
MEPEMCIUICHUIO qaCTHUILbI
MEKIYy  JByMs  JIIOOBIMH
TOYKaMH HE€ 3aBUCHUT OT
JJIMHBI TPACKTOPUH.

Kakyro paboty coBepinaeT paBHoaeiicTByomas scex cui (F),
NPUIOKEHHBIX K TeNTy, PABHOMEPHO JIBHXKYIIEMYCS I10
OKPYXHOCTH pannyca R?

nRF

2nRF

TR?F

0

MowmeHT HUMITyJIbCa TBEPAOTO TECJIa L, Bpalaromerocs
BOKPYT OCH C YFHOBOﬁ CKOpPOCTBIO W, U €O MOMCHT
HWHCPpUHU J OTHOCHUTEJIBHO 3TOM K€ OCHU CBSI3aHBI
PaBEHCTBOM

L=Jw

J=Lw,

L=Jw?

A WOINIRFP|IARWNE

J =L&?

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

w=2r. |—

'm
1 /m

“’:zﬂ\ﬁ
m

OCHOBHBIM CBOMCTBOM BOJIH SIBJISETCS

TNEPEHOC BCUICCTBA

nepeHoc sHepruu 6e3
HepeHoca BEIeCcTBa

MEPEHOC SHCPIUU U
BE€OICCTBA

YpaBHeHHE OETyIIei BOJTHBI UMEET BUT

s(x.t) = ACOS(a)t +K X). B sTom ypaBHeHnu K -

CKOPOCTb PacpOCTPaHECHHs
BOJIHBI

JJIMHAa BOJIHBI

BOJIHOBOM BEKTOD




qaCTOTa BOJHBI

10

n3oxopHas Cy,

Kaxkast u3 MOJIIpHBIX TETIOEMKOCTEH HIeaTbHOTO Ta3a Oobire?

n3zobapHas Cp,

OHU PAaBHBI.

11

KT/2

Ha OoHY KOH663TCJ'IBHy}O CTCIICHb CB06OIIBI MOJICKYJIBI B CPEAHEM

2KT/3

MIPUXOJIUTCS SHEPTHUS, paBHAS

KT

3KT/2

QPR IWINFRPIWIN P&~

2KT

Tecmosvie 3a0anus (2 Mooyv)

Ne TekcT Bompoca Ne BapuaHTbl oTBeTa
BriOpaTh npaBWIbLHBII 0TBET
do
LT
DNEeKTPOABMKYIAs CUJIAa DJIEKTPOMArHUTHOM WHIYKIUU & > 1 = LI
1 paBHa (@ - MarHuTHbli motok, | - cuma Toka, L - 1
KOd(h(UIIMEHT CAMOMHAYKINH, T — Bpems) 3 | g= > L] 2
4 | e=dl
1 L=l
. 2 [ L=aI?
5 Koaddunment camonnaykuuu L pasen (D - MarHuTHbIN 3 .
HOTOK, | - cHI1a 2JIeKTpUYECKOro TOKa B KaTYILIKE) L=l
D
4 | L=—
[
5 1 | F=18BI
Ilpn cuiae Toka |, MarHuTHON WHAYKIMH B, mmuse [, E — 12Blsin «
3 NpOBOJHMKA ¢ TOKOM | W yrime Mexay HampaBlieHHEM 3 | E=1Bsina
MarHUTHOM MHAYKIIMHM U HAIlpaBJIEHUEM TOKa B MIPOBOHUKE —
4 | F=1IBcosa
o, MOIyJb cuiiel AMriepa F paBen -
S | F=1llI"Bsina
1 | TO OKPYXHOCTH ¢
IIOCTOSIHHOU CKOPOCTBIO
MO0 OKPYKHOCTH C
DJNEKTPOH BJIETAeT B MArHUTHOE I10JI€ MapajlIeIbHO CUJIOBBIM | 2 o
4 NIEPEMEHHOIN CKOPOCTHIO
nuHusAM. Kak Oyzaet qBuratbes S1eKTpoH? »
g | MPAMOTMHEHHO 1
PaBHOMEPHO
4 | mo cupanu
Monyns cubl Jlopennia Beipaskaercs Gpopmyoit (g — 1 | F=qvBcosa
AIEKTPUYECKUN 3apsil, ABUKYIIUNCI CO CKOPOCThIO V B 2 F = qusin a
5 MarHHTHOM TI0Jie ¢ MHAyKIued B, I - paguyc-BexTop 3 | F=qrBcosa
3apsiia, 0. — Yroj MeXIy CKOPOCThIO (panyCcOM-BEKTOPOM) U - Bei
HaIpaBJICHUEM MAarHUTHOTO TIOJIs) 4 =qresin o
PaGota A 10 mepeMeleHnIo TPOBOHNKA ¢ TokoM | B Maraut 1 dA= lld®
nosie paBHa (| — mvHA POBOHKKA, S — IUIOMIA/Ib, TIEPECEKaey > | dA= 1 do
6 MIPOBOJIHUKOM TIPU €T0 MepEeMEIIEHUH B MArHUTHOM TioJie, dP |
MOTOK BEKTOpa MarHUTHOW MHIYKIWU, TPOHU3BIBAIOIUN 3Ty | 3 | dA = ILSdD
TIOIIA/Ib) 4 | dA=Id®




napajieJIbHO CKOPOCTH
pacrpocTpaHeHuUs BOJTHBI
c (E|lc) u
1 | neprneHauKyIApHO
7 Bekrtop  HamnpsbKEHHOCTHM — dJeKTpuyeckoro  mosst | BEKTOPY HANPAKCHHOCTH
3JIEKTPOMArHMTHOM BOJIHE HAIIPaBJICH MarautHoro nosst H
(ELH)
2 |ElcuE|H
3 |ElcuElH
4 | E|lcu E|H
Yxkaxure npaBuibHbie GOpMyIIH (w — 9acToTa, A — JUInHA 1 | T=2n/w
8 BOJIHBI, T — MIepuo] KoyieOaHuid, N — MoKa3aTelb 2 |A=cXxT
IIPEJIOMJIEHUS, ¢ — CKOPOCTb CBETA B CPEJIE, Co — B BaKyyMe). |3 | co = nXxc
1 | ymMeHbIIUTCS B iBa pasa
[Tpu HarpeBanuu abconoTHO yepHoro tena oT T1 = 300 K n( 2 YMEHBIUHTCA B HETRIPe
9 600 K nyiuHa BOJIHBI, HA KOTOPYIO IPUXOJUTCS MAKCUMYM B CI pasa
e 3 | yBennuuTCs B IBa pasa
4 | YBEMMUHTCA B HETHIpE
pasza
1 | MPOTIOpIMOHANbHA
WHTEHCUBHOCTH CBETA
5 | TIPOTIOPIHOHANbHA
4aCTOTE CBETA
MakcumanbHasi CKOPOCTb 3JE€KTPOHOB, BBIJIETEBUINX U3
10 [PONOPLIMOHAIbHA
¢dboTokaTo1a P €ro 00TyYEHUU CBETOM 3
KBaJIpaTy 4acTOThl CBETA
IPONOPLUOHAIIbHA KOPHIO
4 | KBaApaTHOMY M3 4acCTOTHI
CBETa
1 | N=Nge™
AX
3akoH paguoakTHBHOro pacnaga umeer BUI (N — wymcio 2 | N=Nge
11 | @TOMOB PaJIMOAKTHBHOTO BEIECTBA B MOMEHT BPEMEHN t, No: 3 _ N,
YHUCJIO aTOMOB paJMOAaKTHBHOIO BEIIECTBA B HayallbHbII 1+ AX
MOMEHT BPEMEHH, A — MOCTOSIHHAS PAIUOAKTUBHOTO pacraja) N
0
4 1+24Ax%

MarepuaJsl JJI IPOMEKYTOYHON aTTeCTALUU
IlepedyeHb BOIPOCOB K 3a4€Ty U DK3aAMEHY

Ilepeuens sonpocos k 3auemy, 1 Mmooy
MexaHuka

1. Cuctemsl orcuera. Pannyc-BeKTOp M KOOPAWMHATHI MaTEpUATILHOM TOUYKH. Tpaexkropus,
IyTh, BEKTOpBHl TNEPEMEIIEHUS M CKOPOCTH. YCKOpPEHHE, HOpPMallbHas W TaHTEHIMAJIbHAs
COCTAaBJISIIOIIME YCKOPEHHUs. [[BUKEeHNE IO OKPY>KHOCTH: MOJISIPHBIE KOOPIMHATHI, YTOJ [IOBOPOTA,
YIJI0Basi CKOPOCTh U YIVIOBOE YCKOPEHHE, IIEPUO U YaCTOTA.

2. Imnynec Tena u cuCTeMbl TeNl. 3aKOH COXpaHeHUs nMItynbca. LlenTp naepuun. J[BuxeHue
LIEHTPa MacC CUCTEMBI TEIl.

3. 3akonsl HptoToHa. Pabora nmoctossHHOM U nmepeMeHHO# cuil. MomHocTs. Kunetnueckas
sHeprus. KoHcepBaTuBHbBIE M n1uccunaTuBHbIE cHilbl. [loTeHnManbHas sHeprus. IlorennmanbHas




SHEPrUsl B MOJI€ CHIIbI TATOTEHUS U ynpyroi cuiibl. [losHas MexaHuuyeckast SHEprusi U 3aKOH €e
COXpaHEHHS.

4. MomeHT uMmIynbca Teda W CHUCTEMbI Tel. MOMEHT UMIyjJbCa MAaT€pUAIbHON TOYKH.
MOMEHT UMITyJIbCa OTHOCUTENIBHO OCH.

5. MoMeHT cuiibl. MOMEHT CHJIbI OTHOCHUTENIBHO OCU. B3aMMOCBSI3b MOMEHTAa MMIYJIbCa U
MOMEHTA CHUJIBI.

6. MOMEHT MMIy/IbCa CHUCTEMbl YAaCTUI[ U MOMEHT CHJIbl. 3aKOH COXPaHEHUsS MOMEHTa
MMITYJIbCA.

7. BpameHue TBEpIOro Tejla BOKPYI HEMOJBH)KHOM OCHU: MOMEHT HMIYJIbCAa, MOMEHT
uHepuuu, Teopema lllrelinepa, ypaBHeHHe IBH>KeHU. KnHeTnueckas sHeprus BpalleHHUsl.

8. Knaccudukanus xonebanuit. 'apMoHnueckue koneOaHus. YpaBHEHHE TapMOHUYECKHUX
KOJICOaHUI M MX XapaKTEepUCTUKU. [IpyKUHHBIN MasSsTHUK. YpaBHEHHE KOJIeOAaHUN TPYKUHHOTO
MmasiTHUKA. CKOPOCTb, YCKOpEHHUE, YHEPTUsI TAPMOHHUECKUX KOJICOaHUH.

9. 3aryxaromue KojieOaHUs. YpaBHEHHE KOJeOaHWUH. AMIUIMTYJA, YacToTa, KO3 UIIHMEHT
3aTyXaHHUs.

10. BeiHyXIeHHbIe KoleOaHusd. YpaBHeHHE KojeOaHuWU. AMIUIMTYHa, 4acToTa. SIBieHue
pe30oHaHca.

11. Boanel. OcHoBHOE cBOMCTBO. IIpojosibHbIE M TONEpedHble BOJHBL. ['apMoHHUYecKas
BositHa. CKOpOCTH pacripocTpaHeHus. J[JinHa BOJHBI U BOJIHOBOE YHUCIIO. YPaBHEHHE IIOCKOU
rapMOHHMYECKOU BOJIHBI.

MouekyasipHasi (pM3UKa U TEPMOAUHAMHUKA

12. UneanbHblil ra3. YpaBHenue MenneneeBa-Kianeiipona. ['a3oBasi mocTOssHHas, 4MCIIO
ABorajipo, MOJIEKYJIIpHBINA BEC, MOJISIPHBIN 00beM, TOCTOSIHHAS boibliMaHa.

13. MosneKkyasipHO-KUHETUYECKas TPAKTOBKA JABJICHUS U TEMIIEPATYPBI.

14. bapomerpuueckas hopmyna.

15. Pacnipenenennie Mmonekyn no ckopoctsiM. dynknus Makcsena.

16. OcHoBBI TepMoAMHAMUKW. BHyTpeHHsst sHeprus. Uucimo creneHeld cBOOOIBI. 3aKOH
PaBHOMEPHOTO paclpeiesIeHNs YHEPTHH 110 CTETIEHSIM CBOOO/IBI.

17. PaGora B Tepmonunamuike. KomudectBo temnoTel. TermmoemMkocTs BemiecTBa. [lepBoiit
3aKOH TePMOJUHAMUKHU. ATMadaTUueCKUi mpoIecc.

18. [IpuHIUT AEHCTBUS TEMJIOBOTO IBUTATEIS

Ilepeuens 6onpocos k sx3ameny, 2 MoOyib
DJIeKTPOCTATUKA

1. Dnextpuueckue 3apsabl. 3akoH Kynona. Dnekrpuueckoe mose. HampskeHHOCTh TOJIA.
HanpsokeHHOCTh 1ot TouedHoro 3apsiaa. [lpunmun cynepnosunuu. I'padudeckoe
n300paxxeHue.

2. [Torok BekTOpa anekTpuyeckoro cmenienus. Teopema Octporpaackoro-I'aycca.

3. Teopema Octporpaackoro-I'aycca. Ilone paBHOMEPHO 3apsHKEHHOM IUIOCKOCTH,
KOHJIEHCATOpa, PaBHOMEPHO 3apshHKEHHOM c(epbl, PaBHOMEPHO 3apsKEHHOr0 OECKOHEUHOTO
IMH/IPA.

4. TloTeHuuMasn 3NEKTPUUYECKOrO MOJs (TOUEUHBIH 3aps] M CHCTEMa TOUYEUHBIX 3apsijioB).
Pa3zHocTh noTeHuanoB 1 paboTa Mo NepeMenIeHHIO 3apsiia B AIEKTPUUECKOM I0JIE.

5. CBsI3b M@X/ly OTEHIIMAJIOM M HAIPSXKEHHOCTBIO AJIEKTPHUUECKOTO MOJIS.

6. IIpoBOTHUKH B 3JIEKTPUUECKOM I10JIE (IEKTPUUECKOE T0JIe, MOTEHIMA U 3apsabl BHYTPU
npoBOJHMKA). Pactipenienenue 3apsa0B Ha 3apsKEHHOM ITPOBOIHUKE.

7. AA3IEKTPUKH B DIIEKTPUUECKOM TTOJIE.



8. DneKTpoeMKOCTh (OIpeesieHe, €AUHULIBI u3MepeHusi). EMKocTh KoHIeHcaTopa (IJI0OCKUH,
chepuyeckuii).

9. DHeprus 3apsHKEHHOrO MPOBOJAHUKA, KOHJEHCATOPA.

10. DHeprusi KOHAEHCATOPA U 3JIEKTPUUECKOTO MoJid. [IMOTHOCTh SHEPrUM AIEKTPUUYECKOTO
OJIS.

DJIeKTPUYECKHUH TOK

11. ITocrosiHHbBIN AnekTpruecKuil TOK. OCHOBHBIEC ONPEICTCHUS U BETUUMHBI: HOCUTEJH TOKA,
HaIpaBlIeHUE, CUjia TOKA, TUIOTHOCTh TOKA, €UHUIIBI U3MEPEHHUSL.

12. OcHOBHBIE 3aKOHBI MOCTOSIHHOTO TOKa: 3akoHbl Oma u Jkoyns-Jlenua. 3aBUCHUMOCTB
COIPOTHUBIICHUS OT APAMETPOB MIPOBOJHUKA U TEMIIEPATYPHI.

13. Kraccudeckass Teopusi 3JIEKTPOIPOBOJHOCTH METAIOB. DIEKTPOHBI KaK HJCATbHBIN
ra3. 3akoH Oma. 3aBUCUMOCTD YAEIBHOTO COMPOTUBIICHUS OT TEMIIEPATYPHI.

Marunerunzm

14. MaruuTHO€E 1I0JIE€ M €r0 XapaKTEPUCTUKU: NHAYKIMSI MAarHUTHOTO 110JIsA, CUJIOBBIE JIMHUM.
MarauTHOE TI0JIe ¥ €r0 XapaKTepucTuKu. I 'paduaeckoe nzodpaxenune. CBOWCTBA CHIIOBBIX JIMHAN
(mpumepsl). EquHUIIBI H13MEpEHUSI.

15. 3axon buo-Casapa-Jlamiaca. PacueT MarHuTHbIX 1osieii ¢ nomouipto 3akona buo-Casapa-
Jlarutaca: MarHuTHOE MOJIE IPSIMOIO TOKA; MarHUTHOE I10JIE B LIEHTPE KPYTrOBOTO IOJISI C TOKOM;
B3aUMO/ICVCTBUE NAPAILJIEIBHBIX TOKOB.

16. Cuna Amniepa. Cuna Jlopenua.

17. Hupkynsuus BEKTOpa MAarHUTHOM HHAYKIIMU B BaKyyMe. 3aKOH IIOJIHOTO TOKa. MaruutHoe
I10JIE COJICHOMJA U TOPOUA.

18. MarauTHoe 10s1€ B BemecTse. MUKpPOTOKH. MarHuTHast IPOHUIIAEMOCTh. JlnaMmarueTiku,
napaMarHeTHK U (peppoMarHeTHKH.

19. TloTox BekTOpa MarHUTHOM MHAYKIMK. Teopema ["aycca i1 MarHUTHOTO MOJIS.

20. Pabora 1o nepeMemieHnto NpoBoIHIKA U KOHTYpa C TOKOM B MarHUTHOM II0JIE.

21. OnextpomarautHas uHAYKUKA. OneiTel apanes. 3aKOH AIEKTPOMarHUTHOM HHIYKIIMH.

22. UanyktuBHOCTH KOHTYpa. CamonHayKus. B3anMHas nnaykuus.

BoaHoBas onTuka

23. Bonnbl (omnpeaeneHue). JEKTpOMarHuTHas BoJiHA. Ee OCHOBHbBIE KadeCTBEHHbBIE
XapaKTEPUCTHUKHU.

24. Untepdepenius creta. MIHTepdepeHLns KorepeHTHbIX CBETOBBIX BOJH. PazHocTh (a3 u
pasHocTh xo1a. [lonyyeHne KorepeHTHBIX BOJIH U onbIT FKOHTA.

25. Mudpaxus ceera. [Ipunuun INoitrenca-®penens. Meron 30n @penens. Judpakuus Ha
KpPYTJIOM OTBEPCTUU U JTUCKE.

26. lndpakuus cBeTa Ha eTU U JUPPAKIUOHHON peleTKe.

27. Ilormomenue cBeta. 3akoH byrepa-JlambOepra-bepa.

28. [lonsipuzanus ceera. 3akoHbl Mantoca u bproctepa.

KBanrToBas ¢pusuka. CtpoeHue atoma u siipa

29. Tennooe uznydenue. 3akonsl Credana-bonpivana u Buna. [loctynar [1nanka.
30. ®oroadexr.

31. Onwitel Pesepdopna. Pazmep u coctaB atoma u siipa. SlaepHbie CHITBI.

32. PannoakTUBHOCTD. 3aKOH PaIMOAKTUBHOTO pacmaja.



3. Onucanue mokasarejieii 1 KpuTeprueB OUEHUBAHUS MHIANKATOPOB J0CTHKEHUS
KOMIIeTEeHIHI, ONUCAHNE IKAJ OlleHMBAHUS

Ilokazarenn OLICHUMBAHMA — OITMCAHUEC OUCHUBACMBIX OCHOBHBLIX ITApaMETPOB IIpouecca Ui

pe3yJipTaTa 1esTeNbHOCTH.
Kputepuii oneHunBaHus — NpHU3HAK, HA OCHOBAaHUU KOTOPOTO IMPOBOJIUTCS OICHKA I10

IIOKa3aTeCIro.
IIkama OLOCHUBAHUS — IMOPAOOK npeo6pa30BaHI/I>1 OLICHUBACMBIX ITapaMETPOB IIpoLEecca

WM pe3yJIbTaTa AeATEeIHbHOCTH B OAJUTHI.
[Tokazarenu, KpUTEpPUH U MIKAJIa OLICHUBAHUS 33/IaHUN TEKYILIErO0 KOHTPOJISI IPUBECHBI B

tabnumax 3.1 u 3.2.

Taonunma 3.1
Jlnist ounoit popmsl o0ydenus (1 u 2 moxynn)

MarepuaJibl,
Heo0XoauMBblIe 1151 HIxkana
Ne A o IMoka3zareJb Kpurepun
OlleHKH WHIUKATOPA OlleHUBAH
n/n OlleHUBAHMUS OlleHHUBAHUSA
JAOCTHKEHHSA usi
KOMIIETEHITHH
Pabota BeImonHeHa TPaBUIILHO 8/4
0e3 3ameuaHuit
IIpaBunbHOCTH
PaGora BEITONTHEHA TIPAaBUITBHO
JlaboparopHas padota BBITIOJTHEHMS 1-7/3
o * C 3aMCYaHHsIMU
1 (Ne 1-3 B 1 Mmonyne u | 1abopaTopHON pabOThI
PaGora BeIMONTHEHA
Ne 4-9 Bo 2 Mopyie) 0
HENPaBUIHHO
Hroro makcumajibHOe KOJIMYECTBO 0aJJ10B 3a 8/4
BbINOJIHEHNE OHOM J1a00paTOPHOii padoThI
HToro makcumMajibHOE KOJMYECTBO 02JJ10B 32 J1abopaTopHbie padoTsl (3 j1a6. padoThI 48
B 1 MmoayJie u 6 1a0. paGoT BO 2 Moay.Jie)
BriOpaHs! Bce ipaBUIIbHBIE 2
2 TectoBoe 3a1anue [IpaBuiIbHOCTH OTBETA OTBEThI
(11 Bompocos) Ha BOIIPOCHI TE€CTA BriOpaHbl HenpaBHIIBHEIE 0
OTBETHI
HToro MakcuMajabHOe KOJHYECTBO 0AJIJIOB 32 TECTOBOE 3a/1aHHE 22
HNTOI'O makcuMaibHOE KOJIHYECTBO 0AJLJIOB 70

* CryneHTy HEOOXOAMMO M3Y4WTh y4eOHO-METOAMYecKHe yKa3aHus K JjabopartopHoil palore, Ha
OCHOBaHWHU KOTOPBIX HEOOXOAMMO TMOJTrOTOBHTH 3arOTOBKY, COJEPKAIIyI0 Ha3BaHHE J1adopaToOpHON
paboThI, 11eNb, MPUOOPHI, KOTOPBIE UCTIONB3YIOTCS TIPU BHIIOJIHEHUH SKCIICPUMEHTAIEHON YacTH, a TAKKe
BCE HEOOX0AUMBbIe (POPMYJIBL, 10 KOTOPHIM B AaJIbHEHUIIEM OYIyT NPOBOAUTHCS BEIYUCICHHUS, TAOIHUIIBI IS
3alUCH PEe3yJIbTATOB dKcriepuMeHTa. JlabopaTopHyio paboTy paspemaercs BBITIONHATh TOJIBKO TOCIHE
JIOITyCKa, KOTOPBIN yJalHiics TIOIydaeT mocjie cobeceoBaHus ¢ npenojasareneM. Jlonyck pukcupyercs
npenojaBareneM B y4eOHOM KypHalle M Ha TUTYJIBHOM JHCTe paboThbl. 3aTeM ydaluicsl 3HAKOMHUTCS C
YCTaHOBKOHM, COOHMpaeT CXeMy M BBITIONHSIET H3MEPEHHA. XapaKTepUCTHKa NPUOOPOB M pe3yNIbTaThl
M3MEpeHHs BHOCITCA B oT4eT. Ha cremyromemM 3aHATHU TOCNEe MPEABABICHHUS OTYETa MPEToAaBaTEeNo
MPOMCXOAMT 3alUTa paboThl: MPOBEPSIETCS MPABMILHOCTh BHIMOTHEHUSI paOOThI, YUaIIMiACs OTBEYAeT Ha
KOHTPOJIbHBIE BOIPOCHI, IOMEIIEHHBIEC B KOHIIE METOJUYECKHUX YKa3aHUM.




Tabnuma 3.2
st 3a0unOM hopmbl 00yuenus (1 u 2 Momysn)

MarepuaJsbl,
Heo0XoauMbIe 1JIA
A A HIxkana
Ne OLICHKH IToka3zareJb Kpurepun P—
n/n HHIUKATOpA OLIeHMBAHMS OlIeHUBAHMA S
AOCTHKEHMSI
KOMIIeTeHIIMH
PaboTa BeImonHeHa IpaBUIILHO Oe3
[IpaBwisHOCTH . 18
3aMevaHuil
JlaGopaTopHas BBIITOJIHEHHUS
. Pabota BbInonHeHa IpaBUIIBHO C
pabota 1ab0opaTOpPHO 1-17
1 * 3aME4YaHUAMU
(Ne 1 B 1 monyne u paboThI
PaboTa BbINOIHEHA HENPABUIBHO 0
Ne 1 Bo 2 mopyse)
HToro makcumajibHOe KOJIM4eCTBO 02JVIOB 32 BbINOJIHEHHE 18
OJIHO¥ JIA00PaTOPHOI paGoThI
HToro makcumajibHOE KOJMYECTBO 0AJ10B 3a J1adopaTopHble padoTsl (1o 1 1a6. pabdoTe 36
B Ka)K/10M MOJ1yJI€)
5 TecroBoe 3amanne | IIpaBunbHOCTH OTBeTa | BHIOpaHbl Bce mpaBUIIbHbBIE OTBETHI 22
(11 BompocoB) Ha BOIIPOCHI TECTA BriOpans! He Bce npaBuibHbIe oTBeTHl | 0 -21
HT1oro MmakcuMaabHO€e KOJMYECTBO 0AJIJIOB 32 TECTOBOE 3aJaHHe 22
KonTponbhbie Bce 3amaun penieHs! npaBUILHO 12
3 paboThI [IpaBunsHOCTH
(181 monyne u 1 Bo | perreHus 3ana4 He Bce 3a1aun penieHbl MPaBUITBHO 1-12
BTOPOM)
HToro makcumajibHOE KOJINYECTBO 0AJ1J10B 32 KOHTPOJIbHbIE padoThI 12
HUTOI'O makcuMaJabHOE KOJHYECTBO 0AJJIOB 70

* CryaeHTy HEOOXOAMMO H3YYHTh y4deOHO-METOAMYecKHe yKa3aHus K JabopartopHoil pabore, Ha
OCHOBaHMU KOTOPBHIX HEOOXOAMMO IIOJrOTOBUTH 3arOTOBKY, COAEPXKAIYI0 Ha3BaHHE J1abopaTOPHOM
paboThl, 11elTb, IPHOOPBI, KOTOPBIE UCIOJIB3YIOTCS MIPU BBIMOJIHEHUH YKCIICPUMEHTAIBHOM YacTH, a TaKKe
BCE HEOOX0qrMbIe (POPMYJIBI, IO KOTOPHIM B JIAlTbHEHIIIEM OYIyT IPOBOUTHCS BEIYUCICHHS, TAOIHIIBI IJIsI
3allUCH Pe3yJIbTaToB dKCrepuMeHTa. JlabopaTopHyro paboTy paspemiaercs BBIIOJNHATH TOJIBKO IOCIE
JIOITyCKa, KOTOPBIN ydyaluiics mojydyaeT mocie codeceoBanus ¢ npenoaaBareneM. Jlomyck pukcupyercs
nperoaBarelieM B y4eOHOM JKypHaje W Ha TUTYJIBHOM JHCTE PaOOTHL. 3aTeM ydYallluics 3HAKOMUTCS C
YCTaHOBKOH, COOHMpaeT CXeMy M BBIMIOJNHSAET H3MEPEHHA. XapaKTepUCTHKa NPUOOPOB M pe3ysIbTaThl
U3MEpEHUsI BHOCATCSI B OT4eT. Ha cieyromeM 3aHATHH MOCHEe MPEABSIBICHUs OTYETa MPEIoIaBaTelio
HPOUCXOIHUT 3all(iTa PabOThI: MPOBEPSAETCS MPABHUIBHOCTD BBIMOIHEHHS Pa0OThI, YUAIIHICS OTBEYACT Ha
KOHTPOJIBHBIC BOIIPOCHI, TIOMEIIECHHBIC B KOHIIE METOANYCCKUX yKa3aHHﬁ.

4. Mertoanyeckue MAaTepHAJIbl, ONpeleJsOIINe NPOUEAYPbl  OIEeHUBAHUS
HHIMKATOPOB J0CTUKEHHUS] KOMIIeTeHIIUI

[Ipoutenypa oOICHWBAHWS WHIMKATOPOB JOCTHKCHHS KOMIICTCHIIMA TPEJICTABICHA B
Ta0mumax 4.1 u 4.2.

®opMupoOBaHUE PEHTHHIOBOM OLIEHKHU 10 IMCHMIIINHE

Tabnauna4.l. lns Bcex popm obyuenus (1 Moynb)

Marepuajsl,
MakcumanbHoe
HeoO0XoauMBblIe JJIs1
OIeHKI KOJINY€eCTBO poueaypa
Bua xoutposas 0aJ1710B B P yp
WHINKATOpA OIleHHBAHUA
npouecce
AOCTHKEHMS
OIleHUBAHHA
KOMIIETEHIINH
1. Texymuit KomnmuecTBo 6anminoB onpenensiercs B
JlaGopaTopHas .
KOHTPOJIb COOTBETCTBHH C Tabiuueit 3.1
paboTa, TeCTOBEIC 70
YCIIEBAEMOCTH Homyck k 3auety
3aJlaHus
> 50 6amioB




Marepuajsl,
MakcumanbHoe
He00X0IUMBIe JJIs
omeHKH KOJINY€CTBO Ipouexypa
Bua xoutpoJsi 0aJU10B B P yp
WHIMKATOpA OlIeHUBAHMA
npoiecce
JMOCTHKEHUS
OLIeHUBAHMA
KOMIETEHIINHT
MOJy4YeHbl  TIOJNHBIE OTBETHI  HA
Bonpockl — 25...30 6amios;
MONMYYEeHbl  JIOCTATOYHO  TIOJIHBIC
2 [Tepeuenn OTBETHI Ha Botipockl — 20...24 Gamra;
: BOIIPOCOB MOJy4YeHbl HETONHBIE OTBETHl Ha
[MpomesxyTouHast 30
K 3a4ery, BONPOCHI WJIM 4YacTh BOMPOCOB —
aTTecTauus
TECTOBBIE 3aJaHUs 11...19 Oanos;
HE TIOJTy4eHBI OTBETHI HA BOTIPOCHI WITH
Bompockl He packpbitel — 0...10
0aJuIoB.
HUTOI'O 100
3. UroroBasn «3auteHo» - 60-100 6amoB
OlleHKA «HE 3a4TeHO» - MeHee 59 6ayuIoB (BKII.)
Tao6muiad.2. Insg Bcex popm o0yueHus (2 MOIyIb)
MarepuaJibl, MaxkcumanbHoe
HEe0O0X0UMBbIe s KOJINYECTBO
IIpouenypa
Bun xonTpous OlIeHKHU UHANKATOpa 0aJ1710B B
OlleHMBAHMS
AOCTHXKEHHS npoiecce
KOMIIETeHIINH OlIeHBaHMA
1. Texymmuit Konnuectso 6amnos
KOHTPOJIb ofpeJieNsieTcss B COOTBETCTBUU
YCIIEBa€MOCTH ¢ Tabnmmei 3.1
JlabopatopHas paboTa,
70 Hormyck k 3aueTy/sK3amMeny
TECTOBBIC 3aJIaHUS
> 50 0aJyIOB ¥ OTCYTCTBHE
3aJI0JDKEHHOCTH 32
MpeIbIYIIUII MOTYTTh
— TOJyYeHBI TIOJHBIC OTBETHI
Ha Bompockl — 25...30
0aJLoB;
— TOJy4eHBI JIOCTAaTOYHO
MIOJTHBIE OTBETHI HA BOITPOCHI
Ilepeuens
—20...24 banna;
2. IlpomexyTounas BOIIPOCOB
30 — MOJIyYeHbI HETIOJIHBIC
aTTecTalus K DK3aMeHy,
OTBETHl Ha BOIPOCH MU
TECTOBBIE 3aJIAHUS
yacTe BompocoB — 11...19
0aJIIoB;
— HE TOJNydYeHbl OTBETHl Ha
BOIMPOCHI MJIM BONIPOCHI HE
packpbiThl — 0...10 GasioB.
HUTOr'O 100
«OtiruHoy - 86-100 Gamios
3. UToroBas «Xopomo» - 75-85 bannos
OlleHKA «Y noBneTBOpUTEILHOY - 60-74 GayioB
«HeynoBieTBOpuUTEIBHOY» - MeHEe 59 6ayioB (BKII.)




[Iponetypa mpoBeaeHus 3a4eTa/sK3aMeHa OCYILECTBISIETCS B JOPME MMCbMEHHOTO OTBETA
Ha Bompockl Ouiera. buner Ha sk3amen/3ader comepkuT 2-3 Bompoca (M3 MEepeyHsi BOIPOCOB
IIPOMEXYTOUHOM aTTecTalui 1. 2).

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

5. OueHoYHbIe CpeACTBA sl IMATHOCTHYECKON PadoThl MO pe3yabTaTaM OCBOCHUS
JUCHHUILIHHBI

[IpoBepka OCTATOYHBIX 3HAHWUN OOYUAIONIUXCS IO JUCIUIUIMHE BEIETCS C IOMOIIBIO
OIICHOYHBIX MAaTE€PHAJIOB TEKYIIETO U MPOMEKYTOYHOT'O KOHTPOJIS 110 MPOBEPKE 3HAHUN, YMEHHH,
HaBBIKOB M (WJIM) OIbITAa JEATEIbHOCTH, XapaKTePU3YIOIIMX WHAUKATOPHI JTOCTHKEHUS
KOMIIETECHIINH.

OneHounble 3aaHus Uil (HOPMHUPOBAHUS TUATHOCTHYECKOH pabOTHI MO pe3yibTaTam
OCBOEHUS AUCHUILTUHBI (MOYJIsl) MpUBEAEHBI B Tabnuie 5.1



Taobauma 5.1

HNHauMKaTop A0CTHKEHUS
KOMIIeTeHIIUH
3Haer - 1; YMmeer- 2; OnbIT
JnesiTeJILHOCTH - 3 (Bi1ajgeer/
HMeeT HABBIKH)

Couepmaﬂne 3aaHust

BapuaHTbl 0TBeTa Ha BONPOCHI TECTOBBIX
3aaaHuil (1715 3a1aHUi 3aKPBHITOr0 THIIA)

ITa/loH oTBeETA

Mopyns 1

OIIK-1 - CriocoOeH pernath HHKEHEPHBIC 3a/1a4U B MPOPECCHOHANBHOMN JEATEILHOCTH C HCIIOJIB30BAHHEM METOJIOB €CTECTBEHHBIX HaYK,
MaTEeMaTHYECKOro aHAJIN3a U MOJICJIMPOBAHUS

OIIK-1.1.1.

3HaeT METOBI
€CTECTBEHHBIX HayK
(pu3nkn, xumMuw,
JNEKTPOTEXHUKH) MIPU
PEIICHUN MHKCHEPHBIX
3a1a4 B
npoeccuoHaIbHON
JesITETbHOCTH.

IIpodemoncmpupyiime 3nanue U008 cucmem KOOPOUHAN .
Cucrema oTcuera Ha3bIBa€TCsl MHEPIMATIBLHON, €CITU

a) ee Ha4yaJo0 KOOPJUHAT CBA3aHO C
TCJIOM, ABUXKYIIHUMCS 110 UHEPIUH,
0) ee HaYaIO KOOPIUHAT CBA3AHO C
3emieit,

B) B 3TOH cuCTeMe KOOpJMHAT Telna
JIBUKYTCSI C TIOCTOSIHHOM CKOPOCTBIO
IIPY OTCYTCTBUU CHJI, AEUCTBYIOIINX
Ha 9TH TeJa,

T') B 9TOM cHCTEeMe KOOPJIMHAT Tena
JBIDKYTCS IPSIMOJIMHENHO U
PaBHOMEPHO MJIU TTOKOSTCS MIPH
OTCYTCTBUU CUII, JleI\/'ICTBYIOHII/IX Ha 5TU
Tena.

B TOM cucTeMe KOOPAUHAT
Teja ABWKYTCS

IPSAMOJIUHEHHO ¥ PABHOMEPHO
WM TIOKOSITCS TIPH OTCYTCTBUH

CHJI, AEHUCTBYIOIIMX HA 3TU
Temaa.

IIpodemoncmpupyiime 3nanue HanpagIeHus CKOPOCmMu

npu 0gucenuu mena no KPUGOIUHEUHOU MPACKMOPUU:
IIpu nBM>KEHMM Tesa 0 KPUBOJIMHEUHON TPAEKTOPUU €TO

MI'HOBEHHAas! CKOPOCTb B Ka)KJIOM TOUKE TPaeKTOPHUHU

HallpaBJICHA

a) [0 KacaTeJIbHOH K TPaeKTOPHH,

0) 10 NMepIEeHANKYIISAPY K KacaTeJbHON
K TPaeKTOPHH,

B) HaIlpaBJIEHUE CKOPOCTHU 3aBUCUT OT

BEJIMYMHBI U HAIIPABJICHUS] YCKOPEHHUSI.

0 KacaTeJbHOM! K
TPaeKTOPUU

IIpodemoncmpupyiime 3nanue c60NUCmMeE yCKOPEHUA:
HopmanbHast cocTaBisionas yCKOpeHus: XapaKTepu3yeT

a) U3MEHEHHUE MOJYJIsl CKOPOCTH,
VN3MEHEHUE HAIPABJICHUS
CKOpOCTH,

B) U3MEHEHUE MOYJISl CKOPOCTH U
€€ HaIpaBJICHMUSL.

W3MCHCHHE HalpaBJICHUS
CKOPOCTH,

Ilpooemoncmpupyiime 3nanue c8oiicme yCKOPeHus:

TanrenuuaabHas COCTaBIIAIOIIAS YCKOPCHUA

XapaKkTepu3yeT

a) U3MEHEHHUE MOJYJIsl CKOPOCTH,

a) U3MEHEHHE MOTYIIS
CKOPOCTHU




0) U3MEeHEeHre HaIlpaBJICHUS
CKOPOCTH, B) U3MEHEHUE MOIYJIS
CKOPOCTH ¥ €€ HAIIPaBIICHHSI.

IIpodemoncmpupyiime 3nanue c60lUCmMe yCKOPEHUA:
[Ipu nBM>KEHUHU MO KPUBOJIMHEHHON TPACKTOPUH
HOPMAaJIbHOE YCKOPEHHE B KaXJAOU TOUKE TPACKTOPUU
HaIPAaBIICHO

a) [0 KacaTeJbHOU K TPAaeKTOpuH,
0) 10 MEPHEHAUKYIIAPY K
KacaTeJIbHOM K TPAeKTOpHH,

B) HaIIpaBJICHHE HOPMAJILHOTO
YCKOPEHUS 3aBUCHT OT
HalpaBJICHUs CUJIBL.

0) 10 MepHeHIUKYIAPY K
KacaTeJIbHOU K TPACKTOPHH

Ilpooemoncmpupyiime 3nanue ceolicme yCKOPEHUA:

a) [0 KacaTeJbHOU K TPAaeKTOpUH,

a) 1Mo KacaTeJlIbHOU K

[Tpu nBMKEHUU IO KPUBOJMHEHHON TPACKTOPUH 0) 1o MepHeHIuKyIIpy K TPaeKTOPHH,
TaHTCHIIMAJILHO YCKOPEHHUE B KaXI0H TOUKE KacaTeIbHOU K TPACKTOPHH,
TPACKTOPHH HAIPABICHO B) HaIlpaBJICHUE TAaHTCHIIMAIIBHOTO

YCKOPEHUS 3aBHCHUT OT

HaIlpaBJICHUS CUJIBI.
IIpodemoncmpupyiime 3nanue 3akonoe Hotomona: a)F=m/a, 6)a=F/m, B)F=m |- ¥ ,
Bropoii 3akoH HeroTOHA, CBA3BIBAIOIINM YCKOPEHUE @, C av , ) F= p , n)F= ap 1 dp at
KOTOPBIM JIBUTAETCS TEJI0, C €ro Maccoit m, cunoii F, at t ar F=-
JIEUCTBYIOLIEH Ha TEJIO, CKOPOCTHIO Tea V U e)Ft=p, x)p= a
UMITYJIECOM P YpaBHEHHEM (yKa3aTh BCE MPABUIILHBIC
OTBETHI):
IIpodemoncmpupyiime 3nanue noHamue padonvl a) tRF, 6) 2zRF, B) 7R°F, 1) 0|0

cunbl:

Kakyto paboTy coBepiiaeT paBHOAEHCTBYIOIIAs BCEX
cui (F), mpunoxeHHbIX K TeNy, paBHOMEPHO
JIBYDKYIIIEMYCS TIO OKPY>KHOCTH paanyca R?

A=F*v*c0s90°*dt=
=0

Ilpooemoncmpupyiime 3nanue 3aK0H06
8pauiamenbHO20 O8UNHCECHUA:

MowmeHT uMItynbsca Koneca L, Bpamaronerocst BOKpyT
OCH C YTJIOBOM CKOPOCTBIO , M €T0 MOMEHT UHEPIHH J
OTHOCHUTEJIBHO 3TOU € OCH CBSI3aHbl PABEHCTBOM

a) L=Jw, 06)J=Low, B)
L=Jow®, 1) J=La’

Ilpooemoncmpupyiime 3nanue 3aK0H08
6pauamenbHo20 06UINCEHUA:

a) Lz = lwz,
= Mzwz,

0)Mz=Lzp, B)Lzp

Id(l)z =MZ’
dt
| f =Mz




OcCHOBHOE ypaBHEHHE JIMHAMUKH BpaIaTeIbHOTO
JBUKCHHS Te€JIa OTHOCUTEIHFHO HEKOTOPOU ocH Z UMEeT
BUJ (Lz - MOMEHT MMITyJIbCa T€J1a OTHOCUTEIBHO OCH Z,
| — ero MOMEHT MHEPLIMH, 7 - YTIOBAsE CKOPOCTH, ffz —
yriaoBoe yckopenue, Mz — cyMMapHbIi MOMEHT
BHEIIIHUX CHUJI)

r) =Mz,

dwz_
) | " =Mz

Ilpooemoncmpupyiime 3nanue 3aK0H08 COXPAHEHUA 8
MexaHuKe:

CrnencTBreM KakuX 3aKOHOB COXPAHEHHUS SBIISIOTCS
BBIPAXEHUS JIJIs1 CKOPOCTEW BarOHOB IOCIIE
HEHTPaJILHOTO a0COTIOTHO YIPYroro yaapa?

a) 3aKOHAa COXPAHEHUS UMITYJIbCa,
0) 3aKOHA COXPAaHECHUS MOMEHTA
UMITYJIbCA,

B) 3aKOHA COXpPaHEHUs
MEXaHUYECKOH SHEPTHH,

I') 3aKOHA COXPAHEHUS UMITYJIbCa U
3aKOHA COXPAHEHUS] MEXaHUYECKON
SHEPIHH.

3aKOHA COXPaHCHHUS
HMITYJIbCA U 3aKOHA
COXPAHEHHUs MEXaHUUECKON
JHEPIHUH.

IIpodemoncmpupyiime 3nanue 6u006
K0J1e0amenbH020 08UMHCEHUA .
B kakux koneOaHUAX MPOSIBIsIETCS SBICHUE pe30HaHca?

B BBIHY)KJICHHBIX
KOoJIeOaHUAX

Ilpooemoncmpupyiime 3nanue 3aK0H08
Kolebamenbno2o 08UIHCEHUA:
B uewm 3akimouaercs siBIeHUE pe3oHaHca?

3akmrogaeTcs B
BO3pPAaCTaHUH AMILIATY/IbI
BBIHY)KJICHHBIX KOJIEOaHUI
MIPU COBNAJECHUM YaCTOTHI
BBIHYK/JIAIOIIIEH CHIIBI C
YacTOTON COOCTBEHHBIX
KOJICOaHHIA.

IIpodemoncmpupyiime 3nanue nOHAMUA
mennoemKocmu:
Kakoif pusudeckuii CMbICT UMEET TEIUIOEMKOCTh Tema?

OT0 3Heprus (Temiora),
KOTOPYIO HEOOXOTMMO
COOOMINUTH TeIy, YTOOBI
Harpets ero Ha 1°C.

Ilpooemoncmpupyiime 3nanue 3aK0H06
mepmMoOuUHaAMUKU

Kaxkast u3 MOJIIpHBIX TEIJIOEMKOCTEN UAEaIbHOTO ra3a
60b111E?

a) uzoxopHas Cy,

0) u3obapuas Cp,

B) OHU PaBHBI,

T') 3aBHCHUT OT TEMIIEpaTypHI.

nzobapHas Cp,




Ilpooemoncmpupyiime 3nanue 3aK0H08 UOEATbHO20
2aza:

CocTosH1E uealbHOr0 ra3a OMUChIBACTCS YpaBHEHHEM
MenaeneeBa-Knaitnepona:

a) pV = (WM)RT,

0) p/V = (W/M)RT,

B) p/V = (M/p)RT,

r) pV = (M/pRT,

n) pT = (M/WRYV,

riae p — naBnenue, V — oobem, M —
Mmacca rasa, | - MoJIsipHas mMacca, T
- TeMneparypa, R — rasoas
MOCTOSIHHAS. YKa3aTh NPAaBUIIbHBIC
OTBCTHI.

r) pV = (M/WRT,

IlIpooemoncmpupyiime 3nanue 3aK0H08
mepmoOuHamMuKu:

CornacHo 3akoHy bonpliMaHa, Ha OIHY CTENEHb
CBO0OO/IbI MOJICKYJIBI B CPETHEM MTPUXOIUTCS SHEPTHUS,
paBHas

a) kT/2, ©6) 2kT/3, B) kT,

r) 3kT/2, m) 2KT,

rae K — mocrostnnas bonbimana,
T — abcomoTHas TeMIeparypa

a) KT/2

IIpodemoncmpupyiime 3nanue 6u006 usMepeHull
duzuueckux eenuuun:

Kaxkue n3zmepenns: Gpu3nueckux BeIUYUH HA3BIBAIOTCS
KOCBEHHBIMH?

[Tpu KOCBEHHBIX
U3MEpEHUSIX 3HAUCHUE
(hU3UYECKON BEITMUUHBI
HAXOJAT 1Mo GhopMyIam,
UCIIOJIB3YS PE3YIbTaThI
MPSIMBIX H3MEPEHUN APYTUX
BEJIMYVH.

IIpodemoncmpupyiime 3nanue euda nozpeuiHocmeil
npu uzmepeHuu Pu3uYecKux 6euUUn:

UYTto Ha3bIBAE€TCSI OTHOCUTENBHOM MOTPEIIHOCTHIO
n3MepeHus GU3NIECKON BEIIMUNHBI?

OTO OTHOILIEHHE
abCOIIOTHON MOTPELIHOCTH
M3MEPEHHON BEIMYUHBI K €€
HCTHUHHOMY 3HAYCHUIO.

OIIK-1.2.1.

‘YMeer pemiath
WH)XCHEPHbIE 3a/1a41 B
podecCuoHaIbHON
JIESITEITBHOCTH C
HCTIOJIb30BaHHEM

Ilpooemoncmpupyiime ymenue 6b14ucisams CKOpoOCmy
epaujenu’

Yepes 10 ¢ mocie BKIIOUEHUS BEHTUISTOP, BPaIIasiCh
paBHOYCKOpeHO, caenan N = 75 o6oportoB. C kakoit
Y4aCTOTOM CTall BPaIaThCsl BEHTUIISATOP K 3TOMY
MOMEHTY BPEMEHH?

a)5Tmu, 6)10 I,
B) 12T, r) 15 'y,
n) 25 I'nm.

15T

N=n*t/2,
n=2N/t=2*75/10=15




METO/IOB €CTECTBCHHBIX
HayK ((pm3uku, Xumum,
AIEKTPOTEXHUKH), &
TaK)Ke MaTeMaTHICCKOTO
aHanm3a u
MOJICITUPOBAHUS

IIpooemoncmpupyiime ymeHue 6bluucisams UMHYIbC
mena.
Tenexka maccoit 10 xr gBuraercst co ckopoctbio 10 M/c

a) 5 xr m/c, 6) 10 kr m/c,
B) 15 kr M/c, T) 20 T M/C,
1) 100 kr m/c, e) 200 xr m/c, k) K)

200 kr m/c

p=2mv=2*10*10=

U HaJIeTAaeT Ha CTEHKY 1o yrioM 90° K TOBEpXHOCTH 500 xr m/c. =200
CTeHKH. B pe3ynbraTe ynpyroro CTOJIKHOBEHHS CTEHKA

MOJTy4aeT UMITYJIbC.

Ilpooemoncmpupyiime ymenue evtuuciaamo umnyavc | a) 0.5 kr m/c, 6) 0.71 xr m/c, r) 1 xr M/c

mena:

[Tapuk maccoii 1 T aeTut co ckopocthio 1000 m/c u
HaJeTaeT Ha CTeHKY 1o yriioM 30° K MOBEPXHOCTH
CTeHKHU. B pe3ysibTare ynpyroro CTOJIKHOBEHHS CTEHKA
M10JIy4aeT UMITYJIbC

B) 0.87 xr m/c, 1) 1 xr M/c,
n) 1.41 kr m/c, e) 1.73 kr m/c,
k) 2 KT M/C.

0.001 xkr*1000
m/c*sin30°=1 kr m/c

IIpooemoncmpupyiime ymenue 6bl4ucisims cuiy a)l H,6)2H,B)5H, 10H
HamaAMCeHUs NPYHCUHDL: r) 10H, n) 15H,¢e)20 H

[Tpyxwuna ¢ xectkocthio 100 H/M cxxata Ha BETUYHHY 100*0,1=10
0,1 m. Yemy paBHa cuiia, DpUJIOKEHHAs K IPYKHUHE?

IIpodemoncmpupyiime ymenue bluuciams IHEPUIO a) 1000 Ix, 6) 2000 Ix, 10000 Tx

épauieHuA’

Kouneco Bpamaercs ¢ yriaosoii ckopoctsio 10,0 pan/c.
MowmenT nreprmu koneca 200 kr M2. Uemy paBHa
SHEprus BpalleHus koseca?

r) 10000 [T, ) 20000 Tx

10%*200/2=10000

Ilpooemoncmpupyitme ymenue pabomy:
Motopu3supoBaHHas TENEXKKa, IBUrasiCb PABHOMEPHO,
npeogoiena nytb 100 m. Cuina Tpenus pasHa 20 H.
Yemy paBHa paboTa, COBEpIIEHHAs JIBUTATEIEM
TEJICKKH Ha 9TOM IyTH?

a) 5 Ik, 6) 20 JIx, r) 100 Ix, 1)
2000 JIx, e) 5000 JIx, »x) 10000
JIx

2000 JTx

Ilpooemoncmpupyiime ymenue gpiuucnamso
U3MeHeHue 6HympeHHell IHEPIUU 2a3a:

B cocyne HaxonuTes uaeanpHelil ra3 nIpu TeMIeparype
600 K. B pesynbpTare oxnaxaeHus ero TeMieparypa
cHuzunach 10 300 K. Kak n3meHunacr BHyTpeHHsIS
SHEprus rasa? 3anucarb NPaBUIbHBIA OTBET.

BHyTpeHnHsis sHEprus

a) yMEeHbIIUTCS B 2 pa3a, 0) He
MU3MEHUTCS, B) YBEJIIUUUTCSA B 2
pasa, r) ysenuuurcs B 18 pa3

BHYTPEHHSS DHEPT U
YMEHBIINIACh B 2 pasza




Ilpooemoncmpupyiime ymenue evtuucaamo KII/{
Menno6oil MaulUHbL:

Bo ckonbko pa3 ysenuuntcs KII/ naeansHol TemioBoi
MAalIUHBI, €CITU TEMIIEpaTypa HarpeBaTelis MOBBICUTCS
ot 400 K no 600 K? Temneparypa xonoauinbauka 300
K.

a) 1,5, 6) 2, B) 2,5, 1) 3, 1) 4

r) B 3 pasza.
(600-300)/(400-300)=3

IIpodemoncmpupyiime ymeHnue 8luuciams eMKOCHb
boamapeu Konoencamopog:

Tpu KoHIEHCATOpA €eMKOCThIO 2, 5 ¥ 7 MK®D BKIIIOUEHBI
B LIeNb NapajuienbHo. Yemy paBHO 00111asi EMKOCTb
Oatapeu KOHJIEHCATOPOB?

14 Mx®

2+5+7=14

Ilpooemoncmpupyiime ymenue paccuumosiéams u
RPABUIIbHO 3ANUCAMb 8ETUYUHY NOZPEUHOCHU RPU
uzmepeHuu Pu3uyecKux eenudun:

Komneco Bpamaetcs ¢ yriaoBoi ckopocThio ®=10,00 +
0,15 pan/c. MomenT nnepuun koneca 1=100 = 2 kr M2,
UYemy paBHa sHeprus W BpaliieHus Kojieca 1 ero

OTHOCUTCIIbHAs HOFpGIHHOCTB?

DHeprus BpalleHUs paBHa
5000 /I>x, oTHOCHUTEIbHAS
norpeurHocTs 5%.

W=10?/2=100*10%/2=
=5000,
AW/W=((2Aw/m)*+
+HAIAY2=((0,3/10)%+
(2/100)?)2=0,05=5%

Ilpooemoncmpupyiime ymenue npaguibHo
3anUCHIEAMb 6ETUUUHY NOZPEUIHOCHIU NPU UIMEPEHUU
Qusuueckux ¢enuuun:

PesynbTar n3mepenus Ha Becax Macchl KOHTeHHepa 1aj
3HaueHue 284.7 Kr, HOrpelHoCTh U3MepeHUs 2.2 KT.
[TpaBuiibHas 3anKCh U3MEPEHUS] UMEET BUJT

a) 284.7 £ 2.2 kr,
0) 284 + 2 kr,

B) 285 + 2.2 kT,
r) 285+ 2 kr

r) 285 £ 2 kr

Moy 2

OIIK-1.1.1.

3HaeT MeTObI
€CTECTBEHHBIX HAYK B
00BeMe, HEOOXOIUMOM
JUTSL pEIICHUS 3a1a4

Ilpodoemoncmpupyiime 3nanue 3aKon08
INEKMPOCMAMUYLECKO20 NOJIA.

3akoH Kynona onpenensier cuiry B3anMOJIeHCTBUS IBYX
TOUYEYHBIX 3apsJIOB, HAXOSIIUXCS HA HEKOTOPOM
paccTosHUM APYT OT ApYyra, KOTopas UMeeT BH:

a) F = (01 — 2)/(4meeqor),
0) F = (1 — 2)/(4neeor?),
B) F = (q1 + q2)/(4meeqor),
r)F=(q1+ qZ)/(4TE880r2),
) F = (01 x q2)/(4neeor),
e)F= (CI1 X qZ)/(4TE880I'2)

e) F= (g1 x Q2)/(47t880l’2)




poecCHOHATBHON

JCATCIIBPHOCTH

Ilpooemoncmpupyiime 3nanue xXapaKmepucmuk
INNEKMPOCMAMUYUECKO20 NONA.

dopmyna E = F/q, rae F - cuina a1eKTprudeckoro
BO3/ICICTBUS Ha 3apall, ( - IPOOHBIN IEKTPUUECKUI
3apsij, ONpeeser:

a) SHEPTHIO AEKTPUICCKOTO MOJIS,
0) MOTEeHIMAN IEKTPHUECKOTO
T0JIs1, B) HANIPSDKEHHOCTh
BIIEKTPUIECKOTO IOJIA, T') CKOPOCTb
PACIPOCTPAHEHUS AIEKTPHICCKOTO
TOJISI.

B) HaANPsHKEHHOCTh
AIIEKTPUYECKOTO IOJIS

Ilpooemoncmpupyiime 3nanue xXapaKmepucmuk
INNEKMPOCMAMUYUECKO20 NONA.

dopmyna ¢ = E/Q, rae E — moteHimanbHas sHeprus
3apsaa ( B 2JIEKTPUUYECKOM I10JI€, OIIPEETISeT:

a) HAIPSHKEHHOCTD JIEKTPUYECKOT0
moJist, 6) MOTeHIIUANT
SIIEKTPUYECKOTO TOJISA, B) SHEPTHIO
IEKTPUYECKOTO T0JIs, T') YroJl
HAKJIOHA CUJIOBBIX JIMHUH
AIICKTPUYECKOTO OIS,

MMOoTCHUIHUAJ SJICKTPUICCKOI'O
I10JIA

IIpooemoncmpupyiime 3nanue 3aKoH08
INEKMPOCMAMUYLECKO20 NOJIA.

[MoTeHIMaN 3MEKTPUIESCKOrO TSI, CO3aBAEMOT0 TOYCYHBIM
3apsiIOM Ha HEKOTOPOM PACCTOSIHAU OT HEro, UMeeT BUJI:

a) ¢ = 0%/ (4neeor),
0) ¢ = q%(4neeor?),
B) ¢ = (/(4meeor),
r) ¢ = q/(4neeor?)

B) ¢ = g/(4neeor),

IIpooemoncmpupyiime 3nanue 3aKoH08
INEKMPOCMAMUYLECKO20 NOJIA.

DIEKTPOEMKOCTh YeTMHEHHOTO NpoBOAHNKa C CBSI3aHa C
3apsiI0M IPOBOJIHUKA (], €T0 MOTCHIIUAIIOM ¢ U
HAMPSHKEHHOCTHIO JIEKTPUIECKOro moJist £ BOIU3U
MOBEPXHOCTH MPOBOJIHUKA YPABHEHHEM

a) ¢ =Cq, 6) C=0qp, B) q= Cyp,
r)E=Cop, n)p=CE.

B) = Cop,

Ilpodoemoncmpupyiime 3nanue 3aK0H08
INEKMPOCMAMUYECKO20 NOJIA.

Oneprust W 3apspkeHHOTo IpoBOAHMKA (J — 3apsiz
npoBoAHKKa, C — ero eMKOCTb, ¢ — HOTeHIual, £ —
HaNPSHKEHHOCTh AJIEKTPUYECKOTO TIOJIS BOJIN3Y TTOBEPXHOCTH
IPOBOJIHHMKA) paBHA (YKa)KUTE IPaBHIbHBIC OTBETHI):

a) W=qC, 6)W =Egp,
2

B)WZC:;D,F)W=C(D,

Ilpooemoncmpupyiime 3nanue 3akona Oma:
3akoH Oma B nuddepenunansHoi Gopme nmeeT BUI




rae ] - BEKTOp IJIOTHOCTH TOKA,

E - manpsoxennocts
AIEKTPUYECKOTO TOJIS, p -
YZIE€IbHOE CONPOTUBIICHNE
MIPOBOIHHKA.

IIpodemoncmpupyiime 3nanue 3axkona /[pcoyns-
Jenuya:

3akon [Ixoyns-Jlenna B quddepernnanpHon hopme
UMEET BH/]I

W= E,6) w=gE, 5)
Yol

W=1E2,F)W=pE2,n)W=J'E,
P

e) w= JE?,

rae W — yAeiapHas TeIIoBast
MOIIHOCTh TOKA, | - TNIOTHOCTH
TOKa, E - Hanps»keHHOCTh
JIIEKTPUYECKOTO II0JI, p -
YAEIBHOE CONPOTUBIICHUE
IIPOBOJIHHKA. Y KaXKUTE BCE
IIPaBUJIbHBIE OTBETBHI.

W—EEZ,
yo,
w= JE,

Ilpooemoncmpupyiime 3nanue ucCmo4HUKOG
RPOUCXO0IHCOCHUA MAZHUMHO20 NOJIA.
Urto sByISIETCS ICTOYHUKOM MAarHUTHOTO TTOJISI?

a) MMOCTOSTHHBIC MAarHUTHI,

0) HENOIBMIKHBIE 3aPSIbl,

B) JIBMKYIIIAECS 3aPsiIbl,

T') 3aMKHYTbIE€ IPOBOTHUKH,
1) IPOBOJTHUKH C TOKOM.
Yka3aTh mpaBUIbHBIC OTBETHI.

IIOCTOSSHHBIC MAarHUThI,
ABWIKYIIUECCA 3apsabl,
IMPOBOAHHKHU C TOKOM

IlIpodemoncmpupyiime 3nanue 0CHOGHbIX 3AKOHOE
MazHemusma.

DIIEKTPOABMKYILASA CHJIA DIIEKTPOMATHUTHON MHAYKIINHT
& paBHa

a) s=L1, 6)g=;LI2, B)

do
e=———,T) =D ,tne ® -

dt
MAarHuTHBIN TTOTOK, | - cra Toka, L
- koa(hpunreHT camouHyKIwH, t —

BpeMmsl.




IIpooemoncmpupyiime 3nanue 0CHOGHbBIX 3aKOHO6 a) F=11B cosa, 6) F=B/(l1)sina, | F=11B sina,
Mazuemusma: B) F=11/(B) cosa, r) F=11B sina,
Cuna Amnepa umeet Bug (F — cuna, | — mmna n) F =(g/l) B sina.
MPOBOJIHUKA, (| — 3aps, | - cuia Toka, B — uHaykuus
MarHMTHOT'O TIOJISI, 0 - YTOJI MEXKY HAIPaBICHUEM CHIIbI
TOKa M HAIPaBJICHHEM BEKTOpPA MATHUTHOW MHIYKIIUH
B)
IIpodemoncmpupyiime 3nanue 0CHOGHBIX 3AKOHOE a) dA=1lld®, 6) dA=ILSdD, dA = 1dD
e na: B) A= 1dd, 1) dA= " do,
abora JA 1o nepeMeIieHuo MPOBOJHUKA C TOKOM | B I S
MarHMTHOM I10JIC paBHA 0 dA = IdD,
rae | — anuHa nmpoBoHKKA,
L — MHIYKTUBHOCTb,
S — Tomia b, nepecekacmast
MIPOBOTHUKOM TIPU €T0
HepeMeIeHHH B MArHUTHOM TI0JIE,
d® — moTOK BEKTOpa MarHUTHOM
UHIYKIIUH, TPOHU3BIBAIOIININ Ty
TUIONIATb.
Ilpooemoncmpupyiime 3nanue 0CHOBHBIX CEOIICINE a) napajiebHO ckopoctu | Elcu ELH,
INEKMPOMAZHUMHOU 6OJIHDL pacnpoctpanenus BoiHbl ¢ (E||c) u
BekTop HanpskeHHOCTH 3ekTpudeckoro mojst E B NEePIECHIUKYISAPHO BEKTOPY

BJIGKTPOMaFHI/ITHOI\/'I BOJIHC HAIIpaBJICH

HAMPSKEHHOCTH MArHUTHOTO MOJIS
H (ELH), 6)ELcu E|H,
B)Elcu E1LH, r)E|cuE|H.

Ilpooemoncmpupyiime 3nanue 0CHOBHBIX CE0ICME
INNEKMPOMAZHUMHOU 60JIHbL:
DeKTpOMarHuTHas BOJTHA MOTMEepeYHasi, TaK Kak:

Konebanus BekTopoB
HaIPSHKEHHOCTEN
anektpudeckoro E u
MarautHoro H nosnei
MePIEeHIUKYISAPHBI
HaIpPaBJICHUIO
pacnpocTpaHEHUE BOJIHBI:
ElcumHlce




IIpooemoncmpupyiime 3nanue noHAmMuUA
KO2epeHmHoCmu’
JIBe BOJIHBI ABIISAIOTCS KOTEPEHTHBIMH, €CIIU:

a) OHH HUCIYILIEHbI Pa3HBIMU
HMCTOYHHKAMHU, 0) UMEIOT
OJIMHAKOBBIE AMILTUTY/IbI,

B) UMEIOT OJIMHAKOBBIC

YacTOThl, T) HUMEIOT OJIMHAKOBBIC

YacTOThl W pa3HOCTh HX (a3
IOCTOSIHHA BO BPEMEHH, 1) CPEau
NEPCUUCICHHBIX ~ OTBETOB  HET
HPaBHJIBHOTO.

UMEIOT OJJHHAKOBBIC
YaCcTOTHI U Pa3HOCTh UX (a3
HOCTOSIHHA BO BPEMCHH,

Ilpooemoncmpupyiime 3nanue noHaAmMuUA
Ko2epeHmHuocmu:

Kaxoe siBeHue Ha3piBaeTcs HHTEpPEPEHILIMEN CBETOBBIX
(37IEKTPOMAarHUTHBIX ) BOJIH?

10 sIBJIEHUE, IPU KOTOPOM
IIPU HAJIOKEHUH
KOT'€pEHTHBIX CBETOBBIX
BOJIH IIPOUCXOJUT
nepepacipesesIeHue
CBETOBOIO IIOTOKA B
IIPOCTPAHCTBE, B pE3yJIbTaTe
4ero B OAHUX MECTax
9KpaHa BO3HUKAIOT
MaKCHMYMBI, a B IpyrUX
MUHUMYMbl HHTEHCUBHOCTH
CBETA.

IlIpooemoncmpupyiime 3nanue noaApuU3IAUUOHHHIX
C60UCME eCmecmeennozo ceema:.
EcTecTBEHHBIN CBET — 3TO CBET, B KOTOPOM:

a) BEKTOP HAINPSKEHHOCTH
ayieKTpHueckoro nois E nmeer
BCEBO3MO)KHbBIE PABHOBEPOSTHBIE
OpUEHTAIMN OTHOCUTEIBHO
CBETOBOIO JyYa,

0) BekTop E xonmebnercs ToIbKO B
OJIHOM HaIpaBJIeHUH,
NEePHEHANKYISIPHOM JIy4y,

B) Bektop E wu3Mensercs co
BPEMEHEM TakK, YTO €ro KOHeIl|
OIMCHIBACT DIUIMIIC, JICKAIIHH B

a) BEKTOP HAIPSHKCHHOCTH
ANIEKTPUYECKOTO0 Touist E
HUMEET BCEBO3MOXKHBIE
PaBHOBEPOSITHBIC
OPHMEHTALUH OTHOCUTEIBHO
CBETOBOTO JTy4a




IJIOCKOCTH,
Iyqy.

MEPIECHIUKYISIPHOM

Ilpooemoncmpupyiime 3nanue 3aK0HA NO2NOUWEHUA
ceema:

3anumute 3aKkoH byrepa, onuceiBatomiero
MHTEHCUBHOCTD | cBETa, MPOILIEAIIETro Yepe3 CIou
MOTJIOUIAIOIIETO BEIECTBA

3aKoH byrepa umeer Bun

I =1, roelulo—
HHTEHCUBHOCTHU
MOHOXPOMaTHYECKOM
CBETOBOM BOJIHBI
COOTBETCTBEHHO Ha BXOJE U
BBIXOJIC CJIOSI
IOTJIOIIAOIIETO BEIIECTBA
TOJIIIUHOH X, a -
KO2(DPUITMEHT OTIIOMCHUS

IIpodemoncmpupyiime 3nanue HOHAMUA MEN106020
U3JIyueHus:

Yo Takoe temnoBoe uzinydeHue? Komy ono
CBOMCTBEHHO?

TermtoBoe U3nydyeHue — 310
CBEUYEHUE Tell,
00yCIIOBJICHHOE
HarpeBaHueM. OHO
CBOWCTBEHHO BCEM TEJaM ¢
OTJIMYHOM OT HYJIA

TeMIEPaTypOu.

IIpodemoncmpupyiime 3nanue 3aK0H08 Mena06020 a) Amx =b/T, 0) ,1max =bT, Amx =b/T
U3YUEeHUN .

V B) A =bT?,r) A_ =bT*,
CornacHo 3akoHY cMelieHust BuHa, 17MHa BOJTHBI Amax,
COOTBETCTBYIOIIAS. MAKCHMAIBHOMY 3HAYEHHIO rae b — mocrosamas Buwa, T —
CIIEKTPaJIbHOM IIOTHOCTH SHEPTeTHYECKON CBeTUMOCTH | LeMIICpaTypa. 5
ABCOMIOTHO YepHOTO TeNa, PABHA Vka3arh NpaBHIbHbIA OTBET.
Ilpooemoncmpupyiime 3nanue popmynst ona snepeuu | a) hv, 06) hi, B)hc/i. a) hv, B) hc/A.

¢domona:

Oueprus portona pasHa (h — mocrosiuHas [Tnanka, v —
4acToTa JICKTPOMArHUTHON BOJIHBI, C — CKOPOCTh CBETA,
A — JUTMHA BOJIHBI)

Vxka3aThb IMpaBHUJIbHBIC OTBETHI.

Ilpooemoncmpupyiime 3nanue 0 CmpoeHuu amoma.
N3 xakux yactuil coctout aroM? ['1e cocpeaoToueHa
Mmacca aroma? KakoB pazmep atoma u siapa’?

ATOM COCTOHUT U3 A1pa U
OKpY>KaIoIllero ero odiaxa
AJIEKTPOHOB. Macca atoma




COCpeI0TOUYEHA B sJIPE.
Pa3mep aToma nopsigka 107
10 M, sJipa — MopsiIKa 10715-
10 m.

Ilpooemoncmpupyiime 3nanue 0 cmpoenuu a0pa.
N3 xakux yactuil coctourt sipo aroma? KakoB 3Hak
3apsiaa sanapa? Kak cooTHOCATCS Macchl 4acTHIL,
BXO/s1IMX B sA71po? Kak cooTHOCATCS MacChl IPOTOHA,
HEUTpoHA U deKkTpoHa? Mx 3apspbl.

S npo 3apsiKeHo
MOJIOKUTEIBHO, COCTOUT U3
HEHUTPOHOB U MMPOTOHOB.
Maccel IPOTOHOB U
HEHUTPOHOB MPUMEPHO
OJIMHAKOBEL. Macca
npoTtoHa npumepHo B 2000
pa3 0oJIbIlIe MacChl
anektpona. [Iporon
3apsOKEH MOJIOKUTEIBHO,
HEUTPOH HEeUTpaseH. 3apsag
IIPOTOHA 10 MOJYJIIO
COBHIAJAET C 3aps/IOM
AJIEKTPOHA.

Ilpooemoncmpupyitme 3nanue o paouoaKmueHom
pacnaoe s0ep:

KakoBbl OCHOBHBIE BU/IBI PAIMOAKTUBHOTO pacmaia
snep? 3aK0oH pauOaKTUBHOTO pacrajga MMeeT BU/I:

a) N=N,e*,6) N=Ne",

N N
B) N=—2— 1) N=—2—,
1+ AX 1+ 24X
rac N — YUCJIo aTOMOB
paJII/IOEIKTI/IBHOFO BCIIICCTBA B

MomeHT Bpemenu t, No - uumcio

OCHOBHBIE BUIBI
paJIMOaKTUBHOTO pacrajga
anep:

anbda-pacman, OeTa-pacmna,
raMMma-u3nydeHue.

3aKoH paIMOAaKTUBHOTO
pacmana:

aTOMOB Pa/IHOAKTHBHOTO BEWIECTBA | ¢y | — N g "
B HAYaJIbHBI MOMEHT BPEMEHH, A —
HIOCTOSTHHASI PaJIMOaKTHBHOTO
pacraja.

OIIK-1.2.1. Ipooemoncmpupyiime ymenue 6otuuciams eMKoCHb 14 Mx®

‘YMeer pemiath
HWHXXEHEpHbIC 33]1a4u B

oamapeu Konoencamopog:

2+5+7=14




npoecCuoHaTbHOU
JIeSITEITBHOCTH C
WCTIOJIb30BaHHEM
METO/IOB €CTECTBCHHBIX
HayK ((pm3uku, Xumum,
DIEKTPOTEXHUKH), &
TAKXKe MAaTEMAaTHYECKOTO
aHalm3a u
MOJICITUPOBAHUS

Tpu KoHAEHCATOpA €MKOCTHIO 2, 5 1 7 MK®D BKJIIOUEHBI
B LIENIb NapajuienbHo. YeMy paBHO 00111asi EMKOCTb
OaTapen KOHJIEHCATOPOB?

Ilpooemoncmpupyiime ymenue 6o14ucisamo
MOUEHOCHIb, 8bLOCTAEMYIO 8 NPOGOIOUHOU CRUPATIU'
ITo npoBoOYHOM crimpanu conpotuBieHueM 4 Om
TeueT TOK 2 A. Kakasg MOIIIHOCTE BBIAEIAETCS Ha
COINPOTUBJIEHUU? 3anucaTh NPAaBUIbHBINA OTBET.

16 Bt

W=[2*R=22%4=16

Ilpooemoncmpupyitme ymenue gvtuucnameo
napamempbol 06UIHCEHUA MPAMEAA

DJeKTpoBUraTeNb TpaMBasi paboTaeT Npu CHJIe TOKa
108 A u nanpsxenuun 500 B. KakoBa ckopocTh TpamBas
B M/C, €Cllu JIBUTaTeNb co3AaéT cuiy Tsru 3,6 kH, a ero
KIIJ 70% ?

a) 8,5 m/c
0) 9,5 m/c
B) 10,5 m/c
r) 11,5 m/c

B) 10,5 m/c

(108*500*0.7)/3600=10,5

Ilpooemoncmpupyiime ymenue 6b14ucians
u3MeHeHue UHOYKYUU MACHUMHO20 NONA NPU
U3MEHEHUU MOKA:

[To conenonay Tever Tok 1 A. Kak uameHurcs
WMHIYKIWS MAarHUTHOTO T0JIA Ha paccTostHUuU 50 ¢M oT

COJICHOM/1a, €CIIM TOK Yepe3 COJICHOU YBEIUUUTCS JI0 2
A?

a) HE U3MEHUTCH,

0) yBennuuTcs B 2 pasa,
B) YMEHBIIUTCS B 2 pasa,
I) yBeJIMYUTCS B 4 pasa,
1) yMEHBIIUTCSA B 4 pasza.

YBCIIUYIUTCA B 2 pasa

B2/B1=I2/11=2/1=2

Ilpooemoncmpupyiime ymenue ¢bluucisaime cuiy
Amnepa:

Bo ckounbko pa3 yBenuuutes cuia AMiepa,
JIeMCTBYIONIAs Ha IPOBOJIHUK C TOKOM, IIOMEIIEHHBIM B
MAarauTHOEC II0JIC, €CJIU YBCIIMYUTDb CUJIY TOKA B HEM B 4
paza?

a) He U3MEHUTCS, 0) YMEHBIIUTCS B
4 pa3za,

B) YBEIUYUTCA B 2 pasa,

I') yBEJINYUTCS B 4 pasza

I') yBEJIMYUTCS B 3 paza

Ilpooemoncmpupyiime ymenue goluuciame cuuy
Jlopenua:

Kak n3menurcs cuia Jlopenua, qercTpyronias Ha
AIIEKTPOH, JBUTAIOIINNCA B MATHUTHOM I10JIE€, €CIIH €r0
ckopocTh yBemmauTh ¢ 10° m/c 10 2,5%10° m/c?

a) He U3MEHUTCS, 0) YMEHBIIUTCS B
2,5 pa3,

B) yBenuuuTCA B 2,5 pasa,

T') YBEIIUYUTCS B 5 pas, 1)
yYBEIUYUTCS B 25 pa3

B) yBenu4uTCA B 2,5 pasza




IIpooemoncmpupyiime ymenue 6bl4UCIAMY CUTLY
IJIEKMPOMAZHUMHOU UHOYKUUU

Bo cKOJIBKO pa3 M3MEHHUTCS 2JICKTPOBIIKYINAS CHIIA
AJNIEKTPOMATHUTHON MHIYKIUU B IIPOBOJSAILEM KOHTYPE,
€CJIM CKOPOCTh U3MEHEHHUSI MAarHUTHOTO TIOTOKA Yepe3 ee
wiomaap yBenuuures ¢ 25 B6/c no 75 B6/c?

VYBenuuuTtcs B 3 pa3za

Ilpooemoncmpupyitme ymenue ebluucinameo
KoI(hpuyuenm camoundykyuu Konmypa:
Kak n3MeHuTCs KoOOQPUIMEHT CaMOUHYKIIUU

COJIEHOM /1A, €CJIU YKCila BUTKOB B HEM yBeIUYUTh ¢ 100
10 10007

Koaddurment
CaMOUHIYKIIMH COJIEHOU/1a
yBenuuuTcs B 100 pas.

(1000/100)2 = 100

Ilpooemoncmpupyiime ymenue 6bl4ucians IHEPLUIO
MAZHUMHO20 NOJA:

Kak u3MeHUTCS SHEPTUS MArHATHOTO TIOJIS,
CO3J1aBaEMOT'0 KOHTYPOM C TOKOM, €CJIM CHITy TOKA B
KOHTYype yBeanauTh ¢ 1 A 10 3 A?

OHeprus yBeJInYuTCs B 9
pas.

IIpooemoncmpupyiime ymenue oyenusamso
UHMEHCUBHOCHb 08YX KO2EPEHMHBIX GOJIH:

JIBe cuHycoMJalIbHbIE KOT€PEHTHBIE BOJIHBI C O/IHOM
HOJISIpU3alnel HaKJIQAbIBAIOTCS APYT HA IpyTa.
WNutencuBHOCTH 00enx BoiH paBHbI (11= 12= lo), da3br
BOJIH B MECTE HAIOKEHUS pa3IMYaloTCs Ha 27T
VHTEeHCUBHOCTD pe3ylbTHpYoLIeii BOiHbI | paBHa!

a)l =1lo, 6) 1 =0, B) I =2lo,
r) 1 =3lo, 1)1 =4lo.

n) | =4l

|1/2 - (|1)1/2 + (|2)1/2 - 2(|0)1/2

Ilpooemoncmpupyiime ymenue oyeHueams
UHMEHCUBGHOCHLb 80JIHbL, NPOUIEOULell C10U
noznowiarouiezo eeulecmea:

Yemy paBeH K0d(h(UIMEHT MOTIIOMIEHHUS CPEIBI 0O
TOJIIIMHOM 1 ¢M, ecliM UHTEHCHBHOCTE CBETA,
MPOLIEIIET0 Yepe3 Cpely YMEHbIINIAch B e pa3?

a) 1emt, 6) 10 cm, B) 100 M,
r) 10 Mm%, 1) 100 Mt

a=100m*

el=e®00 4 =1/0.01=
100

Ilpooemoncmpupyiime ymenue oyenueamas
UHMEHCUGHOCMb 60JIHbL, NPOULeOuiIell uepes
noaapuzamop:

¢ = 60°

Y4 = COS%Q




HMHTEHCUBHOCTD MJI0CKO MOJISPU30BAaHHOTO CBETA,
IIPOLIEILIETO Yepe3 NOIAPU3aTOp, yMEHbIINIIACH B 4
pa3a. Uemy paBeH yroia ¢ Mex1y INIaBHOM IMIOCKOCThIO
HOJIIPU3aTOPa U IJIOCKOCTBIO MOJIIPU3alluu CBETa?

IlIpooemoncmpupyiime ymenue oyenueamas
UHMEHCUBGHOCMb GOJIHbL, NPOULeOuLell uepes
nonapuzamop:

Kak nu3MeHUTCS UHTEHCUBHOCTh €CTECTBEHHOI'O CBETA,
MPOUIENIIIET0 Yepe3 Noasipu3aTop?

a) HE U3MEHUTCA, 0) YBEITUYUTCS B
1.5 pa3a, B) yMEeHbIIUTCS B 2 pa3a, I')
CBET HE nponaeT yepes
MOJISIPU3ATOP.

B) YMEHBILIUTCS B 2 pasa.

Ilpooemoncmpupyitme ymenue epluuciameo
u3MeHeHue OJIUHbL 60TIHbL MENI08020 U3IYYEeHUA NPU
U3MEHEHUU meMnepamypvl mena:

[Tpu HarpeBanuu abconroTHO YepHOTO Tenma oT 71 = 300
K o 7> = 600 K myHa BOJIHBI, HA KOTOPYIO
TPUXOJMTCS MAKCHMYM B CIIEKTPE UCITYCKAHHS

a) YMEHBILUTCS B JiBa pasa,

0) yMEHBIIUTCS B YETHIPE pa3a,
B) YBEJIMYUTCS B JIBa pasa,

T') YBEJIMYUTCS B YETHIPE pasa.

a) YMEHBILUTCS B iBa pa3a

A2/ =T1/T2=300/600=1/2

IlIpooemoncmpupyiime ymenue oyenueamas
U3MeHeHUue IHePZul Mmeni06020 U3iyueHus meia npu
U3MEHEHUU e20 MeMnepPanmypul.

Bo CKOJIBKO pa3 U3MEHUTCS SHEPTUS U3ITYyUEHUS
a0COJIIOTHO YEPHOTO Tejia MPU ero HarpeBaHuu ot 71 =
300 K o 7> = 600 K?

DHeprus u3y4yeHus
yBenuuurcs B 16 pas.

(600/300)* = 16

Ilpooemoncmpuposams ymenue ucnonv3oeams
K6AHMOGYI0 meopuio céema 014 onpeoesieHusn IHepeuu
domonos:

Bo ckombko pa3 sHeprust poToHa ¢ AnuHOM BoaHb! 300
HM OTJIMYAeTCs OT IHEPTHH (POTOHA C JITMHOU BOTHBI

600 am?

a) sHeprus (OTOHA C TTMHOUN BOJTHBI
300 HM MeHblIe SHEpruu (OTOHA C
nuHOM BotHBI 600 HM B 4 pasa, 0)
MEHBIIIE B 2 pasa,

B) OombInie B 2 pasa, r) Oosbiie B 4
pasa, 1) paBHBI.

Oomblie B 2 paza

g2/e1=Aa/)2 = 600/200=2

Ilpooemoncmpuposams ymenue ucnonb3oeams
ypasnenusn Jiinuwimeiina 01a pomoirpgexma:

Yemy paBHa KpacHas rpaHuiia Goroddpdexra Agp 11s
MaTepuaia, UMEIOIIET0 paboTy BBIX0/Ia DJIEKTPOHOB
Apux = 2x10°%° JTx? Iocrostanas [nanka h = 6.62x1073
JIx ¢. CxopocTs cBeTa ¢ = 3x10% m/c.

993 M

7\J<p = hel/Apux




Ilpooemoncmpuposams é1a0enue 3HAHUAMU O
CMmpoOeHuu amoma:

Yemy paBeH 3apsij IBYKpaTHO HOHU3UPOBAHHOTO aToMa
resus?

a) -1.6x10"1° Kn, 6) -3.2x1071° K,
B) +1.6x10° K, r) +3.2x1071° K,
10

r) +3.2x1071° Knn

Ilpooemoncmpupyiime ymenue ucnonb308ams 3HAHUA
0 cmpoenuu A0pa.

Snpo cocrout u3 92 nporoHoB u 144 Heittponos. B
pe3ynbTaTe uCImycKanus 2 ainbga-gacTui u 1 BeTa-
YacTULbl 00pa3oBaigock HOBoOE AApo. CKOIBKO
IIPOTOHOB U HEUTPOHOB OHO COJEPIKUT?

[IpoTonos = &9,
HeHUTpoHOB = 140

92-2x2 +1=89
144 - 2x2 =140

Ilpooemoncmpupyiime ymenue 6b14ucisans
Ko1uuecmeo paouoaKkmueHo2o nemenma uepes
onpeodeyeHHoe 8PemM.

[Iepuon nonypacnaga HEKOTOPOrO PaliOAKTUBHOTO
anemeHTa cocraBisieT 10 mun. Yepes kakoe BpeMs
KOJIMYECTBO ITOTO AJIEMEHTa YMEHbIIUTCS B 4 pa3a?

a) 5 muH, 0) 10 mMuH,
B) 15 Mun, 1)20 MuH,
1) 40 MuH.

20 MuH

10*2=20

Pa3paboTumnk o11eHOYHBIX MaTEPUAJIOB,

n.¢.-M.H., mpodeccop,

3aBeayromui kadenpoit «Puznkar»

25 nexabps 2024 r.

E.H. bonyHos
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