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TpeooBanuss @I'OC k o0pazoBaTe/IbHBIM pe3yJibTaTaM:

IIpenmeTHble pe3yJibTaThI:

Kog ITP

DopMyIHpOBKa

I1P 1

JEMOHCTPHPOBAaTh Ha TpPHUMEpPax poidb U MecTo (U3HKH B (OPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpPA, B Pa3BUTUM COBPEMEHHOU TEXHUKH H
TEXHOJIOTH, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJICH;

I1P 2

YYUTBIBATh TPAHUIBI IPUMEHEHUSI U3YYCHHBIX (PU3NYECKUX MOJETICH: MaTepralibHas
TOYKa, NHEPLHUAIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEJO, UICANbHBIN Ta3,
MOJEIIA CTPOEHHUs Ta30B, JKUJIKOCTEH M TBEPABIX TE€J, TOYECUHBINA DIIEKTPUYECKUI
3apsi/l IpU pelieHu pU3NYECKUX 3a1ay;

ITP 3

pacro3HaBath (pu3nveckue ABieHus (Mporecchl) U O0BACHATH X HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYISIPHO-KUHETUYECKONM  TEOpUM  CTPOCHUS  BeElIecTBa U
ANEKTPOAUHAMUKHI: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMXKEHUE,
CBOOOIHOE MMaJIeHUE TeJ, ABMKCHUE 110 OKPYKHOCTH, MHEPIINS, B3aUMOJICHCTBHUE TE,
mubdy3us, OpOYHOBCKOE JBI)KEHHE, CTPOCHHE JKHUIKOCTEM u TBEPABIX Tell,
U3MEHEHHE 00BEMa TeNl MpH HAarpeBaHWH (OXJIKICHUH), TEIUIOBOE pPaBHOBECHE,
UCIapeHue, KOHJEHCAlMs, IUIaBJIIEHUWE, KPUCTAITU3allus, KUIEHHE, BIAKHOCTb
BO3/yXa, MOBBILLICHUE JIABJICHUS raza MPH ero HarpeBaHUH B 3aKPHITOM COCY/IE€, CBS3b
MEXIy TapaMeTpaMH COCTOSIHHSI Ta3a B M3OMPOIECCax, »SJIEKTpU3alMs Tel,
B3aMMOJICIICTBHE 3aps/IOB;

I1P 4

ONHUCBHIBATh MEXAaHUYECKOE JIBUKEHHE, MCIONb3ysl (U3UYECKHE BEIUYHMHBL:
KOOPJMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHJIa, UMITYJIbC
TeJa, KUHETHYecKas SHEeprus, MOTEHIHUalbHas SHEeprus, MexaHudeckas paboTa,
MEeXaHUYeCKasi MOIHOCTh, TPU OINMCAHWM IPABHIBHO TPAKTOBATh (PU3HUECKUIA
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U eIMHMIIbI, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTHMHU BEJIUUYNHAMU;

IIP 5

ONKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA T€J W TEIUIOBBIE SIBICHUS, MCIOJIb3Ys
¢u3nueckue BEJIWYMHBL: JABJIEHUWE Ta3za, TeMIepaTypa, CpeAHssl KUHETH4YecKas
SHEPIUs XAaOTHUYECKOIO [BWJKECHMS MOJCKYJ, CPEIHEKBAaApaTU4Has CKOPOCThb
MOJIEKYJI, KOTMYECTBO TEIUIOTHI, BHYTPEHHSA SHEPTHs, padoTa raza, KodQQPHUIHEHT
MIOJIE3HOTO ACUCTBUSA TEIJIOBOIO ABUTATENIs; IIPU ONMCAHUU IIPABUIBHO TPAKTOBATh
(bu3nYecKuit CMBICI UCIIOJIb3YEMBIX BETMUHMH, UX 0003HAYEHMSI 1 €IMHUILIBI, HAXOAUTh
(opMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYHHY C JPYTUMH BEJIMUMHAM;

I1P 6

ONKCHIBATh H3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA M JIIEKTPUUYECKHE
SBJICHUS (TIPOLIECCHI), UCMONb3Yysl (U3UUYECKUE BETUYMHBL AJIEKTPUUYECKHH 3apsin,
ANEKTPUYECKOE I10JIC, HANPSIKEHHOCTD I0JI, MOTEHIMAN, PA3HOCTh IOTEHIMAJIOB;
IpY ONMCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICI UCIOIb3yEMbIX BEJTMUUH,
UX OOO3HAYeHWs M E€JUHMIbI; YKa3blBaTh (DOPMYIbI, CBS3bIBAIOIINE JaHHYIO
(GU3NYECKYIO BEIMUUHY C IPYTHMHU BEJIMYMHAMY;

P 7

AHAIM3UPOBATH (PU3NUECKHE TPOLIECCHI U SBJIEHUS, UCIIOJIb3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIBL: 3aKOH BceMupHoOro tarorenus, I, II u III 3axkonsl HbroToHa, 3aKoH
COXpPAHEHHsI MEXAHWYECKOW DSHEPrUH, 3aKOH COXPAHEHUS HWMITYJIbCA, MPHUHIIUI
CYNEPHO3UIMN CUJI, NPUHLKII PABHOIPABUS MHEPLHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KNHETHUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpelHel KHHETHMUYECKOW HHEPIrUu TEIJIOBOTO JBUKEHUS MOJEKYT C aOCOIIOTHOMN
TEMIIEpaTypOH, NEPBBIA 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHUS AIEKTPUIECKOTO
3apsja, 3akoH KyioHa, mpu 3ToM pa3iuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAXKEHHE U YCIOBHS (IpaHuUIlbl, 00JaCTH) TPUMEHUMOCTH,

I1P 8

OOBSCHSATh OCHOBHBIC TPHUHIIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh yCIOBUS WX O€30MacHOTO HMCIOJIb30BaHUS B MOBCEAHEBHOMN
YKU3HU;

I1P 9

BBITIOJIHATD SKCIICPUMEHTEI 110 MUCCICJOBAHUIO (1)I/IBI/I‘ICCKI/IX SIBIICHUH U IMponeccoB C
HCIIOJIb3OBAHUCM IMIPAMBIX, U KOCBCHHBIX H3MepCHI/II>'I, IIpru 5TOM (bOpMyJII/IpOBaTL




npoOiemMy/3aady W THUIOTE3y y4eOHOTO 3KCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOJIUTH ONBIT U (HOPMYIHPOBATH BHIBOJBI;

ITP 10

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsI (PU3NUYECKUX BEIWYHUH, MPU ITOM
BBIOMpATh ONTUMAIBHBIN CIOCOO M3MEpPEHUsS U HCIOIh30BaTh M3BECTHBIC METOIBI
OIICHKH MOTPEIIHOCTEH N3MEPEHUN;

IP 11

MCCJICJIOBATh 3aBUCHUMOCTH MEXIY (DPM3MYECKHMMH BETUYMHAMHU C HCIIOJb30BAHHEM
OpsIMBIX M3MEpPEHUi, HpU JTOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHPOBAThH
pe3yNbTaThl MOTYYCHHONH 3aBHCHUMOCTH (DM3MUYECKUX BEIMYUH B BHJIE TaOIUI] U
rpaduKoB, IeNaTh BBIBOJIBI 10 pE3yNIbTaTaM UCCIICJOBAHMUS,

ITP 12

coOuro1aTh MpaBuiia OE30MaCHOTO TPY/AA NP MPOBEIACHUN MCCIEIOBAHUN B paMKax
yueOHOTr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEIOBATENLCKON U MPOSKTHON ACSITEILHOCTH C
UCIIOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTo 000PYJOBAHUS;

ITP 13

pemats pacy€THbIE 33/Ja4d C SBHO 33JaHHON (PU3MYECKOW MOJIEJbI0, HCIONb3YS
dbu3nUYecKre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a7aud BBIOMPATH
bu3nYECKyI0 MOJIENb, BBIACIATh (PU3NUECKUE BEIMUYUHBI U (POPMYIIbI, HEOOXOAUMBIE
sl e€ pelleHus, MPOBOJIUTH pacu€Thl M OLIEHUBATh PEAIBHOCTh IMOJIYYEHHOTO
3HaYeHUs PU3NYECKON BEITMUHHBI;

I1P 14

pemath KadeCTBCHHBIC 3a/add: BBICTPAaWBATh JIOTUYECKH HEMPOTUBOPECUUBYIO
IEMOYKY PACCYKICHUH C ONOpOl Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busndecKue sIBICHUS;

I1P 15

UCTIOJIB30BaTh MpPU PEIICHHH YYEeOHBIX 3a/7ad COBpPEMEHHBbIE WH(GOpPMAIMOHHBIE
TEXHOJIOTUM JJIsl IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U IIPEICTaBICHUS
y4eOHOI M HAy4YHO-TIOMYJSAPHOH WH(OPMAIUK, TOJYYSHHOW U3 Pa3IHYHBIX
UCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATh MOJy4aeMyr0 HH(OpMaAIHIO;

ITP 16

MPUBOJUTH TMPUMEPHI BKJIAJla POCCHUCKHX M 3apyOeKHBIX YYEHBIX-(PH3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPY)KAIOIIETO MHUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHIi;

ITP 17

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3MKE B IOBCEAHEBHOM KM3HM IS
oOecrieyeHnss OE30MACHOCTH TpH OOpameHnH ¢ NpHOOpaMH U TEXHHUYECKUMH
YCTPOMCTBaMH, Ul COXPAHEHUS 370POBbS U COONIONEHUS HOPM 3KOJIOTMYECKOIO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

ITP 18

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATH
paboTy TpyYIIbl, palUOHAIbHO pACHpeleNsaTh O0S3aHHOCTH M IJIAHUPOBATh
JeSITeIbHOCTh B HECTAHAAPTHBIX CUTYallUsX, JIeKBATHO OLICHWBATh BKJIAJ KaXKIA0TO
U3 YYACTHUKOB TPYIIIbI B pEHIEHUE pacCMaTPUBAEMON MPOOIEMBI.

ITP 19

JEMOHCTPUPOBaTh Ha TMpHUMepax pojb U MecTo (U3MKU B (OPMHPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpPA, B Pa3BUTHUM COBPEMEHHON TEXHUKH H
TEXHOJIOTHH, B IIPAKTUYECKON MNEATECIBHOCTU JIOJEH, LEIOCTHOCTh U E€IUHCTBO
(bu3nYeCcKOil KapTUHBI MUPA;

ITP 20

YUYUTBIBATE T'pAaHUIBI MMPUMCECHCHUSA HU3YUYCHHBIX (1)I/I3I/I‘IGCKI/IX MO,Z[GJIGI\/'II TOYECYHBIN
BJIGKTpI/I‘IGCKI/II\/'I 3apsan, Jyd CBETa, TOYCYHBIM HMCTOYHHUK CBCTa, AACpHaAA MOJCIIb
aTOMa, HYKJIOHHAad MOACJIb aTOMHOTI'O sAApa IMPpU pCHICHUN q)HSH‘leCKI/IX 3agaq,

[P 21

pacrno3HaBaTh (GU3HUYECKUE SBJIEHUS (ITPOIIECCHl) M OOBACHATH UX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (PU3MKH: 3JIEKTpUYECKas MPOBOAUMOCTb, TEIIOBOE,
CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB,
AJIEKTPOMAarHuTHas MHYKLUs, IeHCTBUE MATHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM U
JBUKYUIUICS 3apsjl, 3JEKTPOMarHUTHbIE KOJI€OAaHUS W BOJIHBI, MPSIMOJIMHEHHOE
pacIrpocTpaHeHHEe CBeTa, OTpaXeHue, IperioMiIeHue, nHTepdeperuns, qudpaxuus u
NoJIIpU3alus CBeTa, AUcIepcus cBera, GoTtoanekTpuueckuit 3pdext (porodddexr),
CBETOBOE JIaBJIEHUE, BO3HHMKHOBEHUE JIMHENYAaTOro CIEKTpa aroMa BOAOPOAa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJll0aKTUBHOCTB;

ITP 22

ONUCBIBATL  U3YYCHHBIC CBOMCTBa BCIICCTBA (SJICKTpI/I‘-ICCKI/Ie, MAarauTHBIC,
OINTUYCCKUEC, DJICKTPUICCKYTIO ITPOBOAUMOCTD Pa3JIMYHBIX cpen) N DJICKTPOMArHuTHBIC
SABJICHUSA (npoueccm), HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIIMYHHBI: BHCKTpI/ILICCKI/Iﬁ 3apsn,




CHJIa TOKA, DJICKTPUUYECKOE HAINPSDKCHUE, MIEKTPUUYECKOE CONPOTHUBIICHUE, PA3HOCTD
MOTEHIIMAJIOB, JEKTPOIBMKYINAsl CHJla, padoTa TOKa, MHAYKIUS MarHUTHOTO TOJI,
cuina AMiepa, cuna JlIopeHna, MHIyKTUBHOCTb KaTyIIKH, SJHEPTH dJICKTPAYECKOTO U
MarHUTHOTO TOJIEH, IIEPHOA U 4acToTa KojieOaHuil B KojaeOaTeIbHOM KOHTYpPE, 3apsi/]
U CUJIa TOKa B IIPOLIECCE TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX KojiebaHuil, pokycHoe
paccTosiHUE W ONTHYECKas CHUJIA JIMH3bI, NP OMNMCAHWU IPABUIBHO TPAKTOBATh
(Gu3n4eckuil CMBICI MCHOJb3YEMbIX BEJIMYMH, HMX OOO03HAUYEHUS U EIUHMIIbI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE NAHHYIO (DM3UYECKYIO BEIUYHHY C JIPYTUMHU
BEJIMYMHAMU;

I1P 23

OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHHS U MPOILECCHI, MCIONIB3Ys (prusmueckue
BEJIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA,
SHEPTUs U UMITYJIbC (OTOHA, TIEPHO/] MOIypacmaia, SHEPTHs CBSI3U aTOMHBIX sJep,
IPY ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKHUM CMBICI UCIIOIb3yEMBbIX BEJIMYUH,
uX OOO3HAYeHHMS M EIAMHUIBIL, YKa3bIBaTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO
(GU3MYECKyI0 BeJIMYMHY C APYTUMH BETMUYMHAMMU, BBIYUCIIATh 3HAUCHUE (PU3HUECKON
BEJIMYMHBI,

I1P 24

aHAJIM3UPOBATh (PU3NUYECKHE MPOLIECCHI U SIBIECHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U
OPUHLMIIBL: 3aK0H OMa, 3aKOHBI TIOCJIEI0BATEIBHOIO U MAapaJIEIbHOIO COEAMHEHUS
IPOBOJHUKOB, 3aKkoH Jlkoyns—JIeH1a, 3aKOH 3JIeKTpPOMarHuTHON MHIYKIMH, 3aKOH
IPSIMOJIMHEMHOIO PACIpPOCTPAHEHUS CBETa, 3aKOHBl OTPaKEHUS CBETa, 3aKOHBI
IpEeJIOMIIEHUS CBeTa, ypaBHeHUe DiHIITeiHa 171 hoTo3(dexTa, 3aKOH COXpaHEHUs
SHEPIruH, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsja,
3aKOH COXpPAHEHMs MacCOBOI0 YHMCIA, HOCTyJlaThl bopa, 3akOH pajnOaKTHBHOTO
pacnaza, ©OpU O3TOM pa3iuyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKO€e BbIpaXKEHUE U YCI0BUS (TpaHULbl, 00JIACTH) NPUMEHUMOCTH;

I1P 25

ONpCAC/IATh HAIPaBJICHUC BCKTOpAa HMHAYKIHWW MArovTHOI'O IIOJA IIPOBOAHHKA C
TOKOM, CHUJIbL AMnepa H CHJIBI JIopeHua;

I1P 26

CTPOUTHh U OINHUCHIBATH H300paKEHUE, CO3AaBAEMOE IIJIOCKUM 3€pKajioM, TOHKOM
JIMH3011;

I1P 27

BBITIOJIHATDb SKCIICPUMCEHTEI 110 MCCICJOBAHUIO CI)I/ISI/I‘-ICCKI/IX SIBJIEHUU U IMponeccoB €
UCIIOJIb30BAHUEM TIPSMBIX, U KOCBEHHBIX HM3MEPCHHIA: MPU ITOM (HOpMyIupoBaTh
npoOiemMy/3agady ¥ TUIOTE3y y4eOHOTO JKCIEPUMEHTa, cOOUpaTh yCTaHOBKY U3
MPeJIOKEHHOT0 000PYAOBaHUS, TPOBOANTD OMBIT M OPMYIMUPOBATH BHIBOIBI,

ITP 28

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBbIE U3MEPEHUs (PU3NUYECKUX BEJIMYHMH, MPU 3TOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHs U MCIOJB30BaTh HW3BECTHBIE METOJIbI
OIICHKH MTOTPEIIHOCTEN U3MEPEHU;

I1P 29

UCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKMX BEIMYMH C UCIOJIb30BAaHUEM IMPSIMBIX
U3MEPEHUIl: MpH 3TOM KOHCTPYUpPOBATh YCTAHOBKY, (DPUKCHpPOBATh pe3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMUMH B BHJI€ TAOIHI U TpadUKOB, J1e1aTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIIEIOBAHMS;

ITP 30

co0iroaTh MpaBmwiIa 0e30MacHOr0 TPy/a MPH MPOBEAECHUH HCCIEA0BAaHUN B paMKax
y4eOHOT0 dKCIEPUMEHTa, y4eOHO-NCCIIeA0BATENBECKOM U POEKTHOM NesITeIbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB M JJAOOPaTOPHOro 000pyI0BaHNUS;

ITP 31

peuiaTtb paC‘léTHBIe 3aga4yu C SIBHO SaﬂaHHOﬁ q)H3HqCCKOﬁ MOZACIIbIO, UCIIOJIBb3Ys
(1)I/I3I/I'-IeCKI/Ie 3aKOHBI M IMMPUHIMUIIBI, HA OCHOBC aHajlin3a YCJIOBHA 3aJavu BI)I6I/IpaTB
(I)I/IBI/I‘ICCKYIO MOACIb, BBIACIATH (I)I/ISI/I‘ICCKI/IG BCIIMYHUHBI U (I)OpMy.TIBI, HGO6XOI[I/IMBIG
JUIA eé peuicHrsd, MIPOBOAUTH paC'-IéTI)I N OLCHHUBATH PCAJIBHOCTH IMOJTYUYCHHOT'O
3HA4YCHUA (I)PI3PI‘-ICCKOﬁ BCINYHHBI,

I1P 32

peliaTh KavYeCTBEHHBIC 3aJ]aud: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUHBYIO
[ENOYKY PAaCCYXICHUNH C OMOpOil Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

1P 33

UCIOJIb30BaTh MpPU pEIICHHH YYeOHBIX 3a/Jad COBpPEMEHHbIe WH(pOpPMaIMOHHbIE
TEXHOJIOTMM IS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMH U IPEACTABICHUS




y4eOHOM W HAy4YHO-TIOMYJSIpHOM WHQOpMAIMK, TOJYYCHHOW W3 Pa3IudHBIX
VMCTOYHUKOB, KPUTUYECKU aHAITM3UPOBAThH MOTYIaeMyI0 HHGOPMAIIUIO;

ITP 34 OOBSCHATh TPUHIUIIBI JCHCTBUS MAaIIWMH, MPUOOPOB M TEXHUYECKHUX YCTPOWCTB,
pa3iaryaTh yCIOBHs UX 0€30MAaCHOTO MCIIOJIH30BAHMSI B IIOBCEAHEBHOW KHU3HU;
ITP 35 MPUBOAUTH TMPUMEPHI BKJIaJa POCCHHCKUX M 3apyOeKHBIX YUEHBIX-(QU3UKOB B

pa3BUTHE HAYKH, B 00BICHEHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUEC TEXHUKU
1 TEXHOJIOTHIL;

IIP 36 UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B TMOBCEAHEBHOW >KH3HU IS
obecrieueHuss 0€30MaCHOCTH TMPU OOpalleHUH ¢ NPUOOpaMHU M TEXHUYECKUMH
YCTPOMCTBAMHM, IIJISi COXPAHEHUS 370POBbS M COONIOACHHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

ITP 37 paboTaTh B IpyIIE C BBIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh
paboTy TpYIIBI, PAIMOHAIBHO paclpeaeiiaTh OOS3aHHOCTH U IUIAHUPOBATh
JeATEeTbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO OLICHUBAThH BKJIAJl KaXK10TO
13 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCCMaTPUBAEMOMN ITPOOIIEMBI.

1. Bonipocsl Aj1 NOATOTOBKM K AH()3aueTy (TeopeTHYecKHe BOIPOCHI)

B uém cocTout ocHOBHAas 3a/1aua MEXaHUKU?

Urto Takoe yckopeHue?

Chopmynupyiite nepBsiii 3akoH HeroToHa.

JlaiiTe onpeneneHne eIMHUIbI KOJTUYECTBA BELIECTBA.
OT 4ero 3aBUCHUT CKOPOCTh UCTIAPEHUS KHUIKOCTEH?
B uém 3akmrouaeTcs siBIE€HUE IEKTPU3aLUn?
Kaxkoit Tox Ha3bIBatOT MOCTOSTHHBIM?

Kakum BuOM IpOBOAMMOCTH 00J1aaI0T METAJLIbI?
Urto Takoe Bakyym?

0. Kakue nBrkeHUs Ha3bIBAIOTCS KoJebaTeIbHbIMU?
11. Kakoii TOK Ha3bIBaIOT IEPEMEHHBIM?

12. Yro Ha3bIBAIOT MpeIoMIICHHEM CcBeTa?

13. IlepeunciauTe U3BECTHBIC BAaM BUJIBI JIMH3.

14. Kaxoii cBeT Ha3bIBAIOT MOHOXPOMATHYECKUM?

15. Yto Takoe sipepHas peaxuus?

BOo~NoGa~WONE

2. 3ananus B TecTOoBOM hopme

Yeaowcaemviii cmyoenm! Bam npeonacaemcs evinoanums 30 3a0anuii ¢ mecmogou ¢opme 0
KOHMPOJS YCBOEHHbIX 3HAHUL U NpaKkmuieckoe 3a0anue Oisl OYeHKU 0c80eHHblx ymenuu. Kaoswcoas
yacms ougzavema oyenusaemes. Mmozosas oyenka cxkiaovieaemcs Kaxk cpeonee apugpmemuyeckoe
08YX 3a0aHUll, C y4emom mekyuell ycnesaemocmu no y4eOHou OucCyuniute.

3ajganus 1Jisi IPOBEPKH YCBOCHUS 3HAHU M.
Kpumepuu oyenku mecmoswvix 3adanuil.
Ipasunvholii omeéem na eonpoc oyenusaemcs 6 1 6ai, HenpasUIbHLIL OMEEM Ul €20 OMCYMCMEUe —
HOJIb OAJN08.

OrneHka ITporieHT npaBUIIHHBIX OTBETOB
5(0TIUYHO) 90% - 100%
4(xopor110) 70% - 89%

3(yIOBIETBOPUTEIHHO) 55% - 69%
2(HEYOBIETBOPUTENIHLHO) 54% un meHee

Bpems na svinonnenue 3adanuti. 1 akademuueckutl yac.



l. Bbi0epuTe onnH BepHbBIH 0TBET

1. Touka osuscemcs no okpysrcHocmu paouycom 5 m co ckopocmoio 20 m/c,  3mom cayuae yckopeHue
MOYKU.

a)80 m/c; 6) 25 m/c; B) 250 m/c; T) 50 m/c.

2. [lonnas mexanuueckasn snepeusi paeHa:

a) CyMMe KUHETHUECKUX SHEPTUu;

0) cymMMe MTOTEHITMAIbHBIX YHEPTUH;

B) CyMM€ KMHETUYECKON U NOTEHIMAIbHON SHEPIUii;
I') CyMM€ KUHETHYECKOM ¥ TpaBUTAIIMOHHON YHEPTHH.

3. MowHocmobio Hazvieaemcs CKAIAPHAsA Qu3ULeCcKas 8eTUIUHA, PAGHAA.!

a) IPOM3BEACHUIO COBEPILICHHON pabOTHI Ha BpeMst padoThI,

0) MPOM3BEICHUIO CHIIBI HA IIyTh, IPOWICHHBIN B HAIIPABJICHUHU J1CHCTBUSA
CUIJIBI;

B) OTHOIICHUIO pabOTHI KO BPEMEHH, 32 KOTOPOE 3Ta paboTa COBEpIIICHA;

r) TO4HasA (OPMYIHPOBKA HE IPUBEICHA.

4. Ymo Hazvieaemcs mamemamuyeckum MasmHuKom?

a) puznueckoe TeI0, COBEPIIAIICe KOJIeOaHNs,

0) TeJo, Yy KOTOPOTO TOYKA MOABECAa HAXOAUTCS BBIIIC IEHTPA TSKECTH,

B) MaTepuaibHas TOYKa, [TOJIBEIICHHAS HAa HEBECOMOW HEPACTSHKUMOW HHTH;
T') Tpy3, MOJBEIICHHBIN Ha MPYyKUHE.

5. Croavko pasz 3a 00un nepuoo KoaeOaHull Mamemamuiecko20 MasmuuKka e20 NOMeHYudIbHAas
9Hepeusl OKA3bl8Aemcs pasHOU KUHEMUYecKou?

a) HU pasy;

0) 2;

B) 4;

r) 8.

6. Haumenviuas vacmuya geujecmea, COXPAHsOWas e2o ceoUCmaa, Smo:
a) aToMm;

0) 2NEKTPOH,;

B) MOJIEKYJIa;

T) AOpO aToMma.

7. [Ipubop ona usmepenuss ammochepHo2o 0aseHusL:
a) 00BeMOMETD;

0) AIHCKOIT;

B) OOMIBMETD;

r) 6apomerp.

8. Kpusas na ouazpamme cocmosanuil, u300paxcarowas 3a6UCUMOCb Mexncoy napamempamu,
xapaxmepusylowumu C80UCmea eeuwjecmea npu NOCMOSHHOU memnepamype:

a) n300apa;

0) uzoxopa;

B) U30TEPMA;

r) aguadara.

9. /lasnenue cmecu 2azo8 pagHo cymme NApyYuaIbHbiX OA1eHUll ee KOMHOHeHm. Dmo:
a) 3aKOH ABOTaJIpo;



0) 3akoH bonbimana;
B) 3aK0H JlanbTOHAa;
r) 3akoH [apms.

10. Ecru y mena xoauuecmeo npomoHog 60oabuie KOIuYecmsed 31eKmpoHO8, Mo OHO:
a) He UMEET 3apsia;

0) MOJIOKUTETBHO 3aPSHKECHO;

B) OTPULIATEIILHO 3aPSKEHO;

T') MOXeET OBITh KaK IMOJIOKUATEIBHO, TAK U OTPHUIIATEIBHO 3apPSKECHO.

11. Aneebpauueckas cymma 31eKmpudeckux 3apsoos 8 3aMKHYmMOoU cucmeme oCcmaemcs NOCMOosIHHOU.
IIpusedennoe vipasicenue popmynupyem:

a) 3aKOH COXPaHECHHUS SJICKTPUUCCKUX 3aPSIIOB;

0) 3akoH KynoHa;

B) IMIPOILIECC AJIEKTPU3ALINH;

T') 3aKOH COXPAHEHUS SHEPTHUH.

12. Dnexmpuueckuii 3aps0 6 MescoyHapooHoll cucmeme eOUHUY 8bIpANCAENCL 8:
a) M;

0) H;

B) Ku;

r) A.

13. Kaxumu nocumenamu co30aemcs 31eKmpudeckuil moxK 6 Memaiiax:
a) MOJIOKUTEIHHBIMHU U OTPHUIIATEIILHBIMU MOHAMH;

0) 2JI€KTPOHAMH H TIOJIOKUTEIbHBIMU HOHAMH;

B) TOJIbKO 3JIEKTPOHAMU;

T') TOJILKO ITPOTOHAMH.

14. Yemy pasno snexmpuyeckoe cCOnpomueieHue y4acmea yenu noCmosiHHo20 mokd, eciu CUld mokd
6 yenu 4 A, a nanpsicenue na KoHyax yuacmka 2 B:

a) 0,5 Owm;

0) 1 Om;

B) 1,5 Om;

r) 4 Owm.

15. Cpeoa, 6 komopoti ceem pacnpocmpansiemcs ¢ MeHbuiel CKOPOCMbIO AGNAEMCA:
a) ONITUYECKU MEHEee TUIOTHOI;

0) onTuyecku 6oJiee TIIOTHOM;

B) CBET B JIFOOBIX CpeslaX paclpoCTpaHsIeTCsi C OAMHAKOBOW CKOPOCTHIO;

T') CpeJiHE TUIOTHOM.

16. Kaxyio npupody umeem ceem?
a) AIEKTPOMArHUTHYIO;

0) MarHUTHYIO;

B) 3BYKOBYIO;

T') DJIEKTPUUYECKYIO.

17. Kax natimu Onumy 21eKmpomacHumHou 80JHbl
a) CKOPOCTh CBETa YMHOKUTh HA YAaCTOTY BOJIHBI,
0) CKOPOCTh CBETA Pa3/ACIUTh HA YACTOTY BOJIHBI;
B) YaCTOTY BOJIHBI YMHOKUTb Ha CKOPOCTh CBETA;
T') YaCTOTY BOJHBI Pa3/IeJIUTh HA CKOPOCTh CBETA.



18. Cohopmynupyiime cunome3sy Ilnanka:

a) aTOMBI CO3/Ial0T MArHUTHOE TI0JIE CTPOTO OMPEIECIICHHBIMH MOPIHSIMA KBAaHTAMH,

0) aTOMBI CO3JIAIOT IEKTPOMArHUTHOE U3TYYEHUE CTPOTO OMPEICIICHHBIMU IMMOPLIUSIMHU KBAHTAMU;
B)aTOMBI HCITYCKAIOT 3BYKOBBIE BOJIHBI OIIPE/ICIICHHBIMY IMOPIUSIMHA KBAaHTAMH,

T') aTOMBI CO3JIAIOT JCKTPUIECKOE TOJIE.

19. Ymo makoe kpacuas epanuya ghomosppexma?

a) TpaHWYHAsl JUIMHA BOJIHBI OTPAKEHHOTO CBETA, IIPH KOTOPOM BO3HHKAET PoT03(h(DeKT;
0) MUHMMaJIbHAs YaCcTOTa MAJArOIIETr0 CBETa, IIPH KOTOPOi BO3HUKAET PoTod(h(DEKT;

B) MUHUMAJIbHAS JITMHA BOJIHBI TIaJIAIOIIETO CBETA, IIPU KOTOPO BO3HUKAET (OTOIPPEKT;
I') TPaHUYHAs YacTOTa OTPAKEHHOT'O CBETA, IPH KOTOPOW BO3HUKAET

dhoTodrddekr.

20. Ymo nazvieaemcs yenuou peaxkyueu?

a) peakiisi CHHTE3a sJIep;

0) peakius JAeJICHUS TSOKEIBIX sIep;

B) TEpMOsIIEpHAs PEaKIHsi, B KOTOPOU IMOIY9at0TCsI H30TOIIBI;

r)peaxiusi, B KOTOPOU YacTHUIIbI, €€ BhI3BIBAIOIINE, 00Pa3yIOTCS KaK MPOAYKTHI 3TOI peakiluu.

I1. BbiOepuTe HECKOJIbKHX OTBETOB

21. Toppuuennu 6 ceoem onvime no onpeodeseHuro ammocgheprHo2o 0asieHUusi UCNONIbL30BA:
a) CTEKJISTHHYIO TPYOKY;

0) pTyTs;

B) BONY;

') KUCJIOTY.

22. Ymobwl onpedenumsv apxumed08)y CULY HYHCHO 3HAMDb.
a) TUIOTHOCTb KHUKOCTH;

0) MJIOTHOCTB TeJa,;

B) 00BEM JKUAKOCTH;

r) 00BeM Tena.

23. YUmobul natimu MowHOCMb HE0OX00UMO 3HAMb Ce0YIOWUe BETUUUHDL:
a) MyTb;

0) pabory;

B) BpeMs;

T') paccTOsTHUE.

24. Vpasnenuedunwmetina ons pomosagpgexma sxarouaem 6 ceds.
a) mocrostayo [Tnanka;

0) cuy ToKa,

B) paboOTy BBIXO/Ia;

T) CKOPOCTB 3JICKTPOHA.

25. J[nsa moeo umobwl onpedenums cuy moxa ¢ nomowwto 3akona Oma 014 yuacmka yenu
HeoOX00UMO 3HAMb.

a) HalpsHKEHUE;

0) cCOnpoTHBIICHHE;

B) CHIIY;

T) 3apsil DIEKTPOHA.

26. Kaxoe u3 nepeyucieHHbix 08UdiCeHUL pagHoOMepHoe?
a)ABTOMOOMUJISI IPU TOPMOKEHUU;
0)IBMKEHHE MasITHUKA B Yacax;



B)TE€UCHHE BOJIbI B PABHUHHOM PEKe;
I')IBUXEHHE 3EMIIM BOKPYT CBOEH OCH;

27. Kaxoti moocem 6vimov pasrnooeticmsyrowas om 08yx cun 15 u 20 H, ecau smu cunvl
Hanpaeienvl N0 0OHOU NPAMOUL?

a) 5 H;

6) 30 H;

B) 20 H;

r)35 H.

28. Kaxue senuuunwl 6xo0sam 6 ypasnenue Menoeneesa-Knanetipona:
a) J1aBJICHHUC;

0) 00BeM;

B) CHJIa TOKa,

r) TemIeparypa.

I11. YcTanoBuTe COOTBETCTBHE
29. Vemanosume coomsemcmeue medicoy (hazouimu nepexooamu u npoyeccamu

HaumeHnoBaHue MHOXecCTBa HaumeHnoBaHue MHOXecTBa
1. Kunkocts B TBEpIO€E a) YBEJIUYMUTCS PACCTOSHUE MEX]y MOJIEKYJIaMU
TEJIO
2. Kuaxocts B ra3 0) MOJIEeKyJIbl HAUMHAIOT COBEPIIATH MIEPEXO/IBI OT OJJHOTO
HIOJIOKEHUS PABHOBECHS K IPYTOMY
3. Ta3 B xuakocth B) YBEJIHMYUBAETCS YINOPSAJOUYEHHOCTh B PACIOIOKEHUN
MOJIEKYJI
4. Tsepnoe Tejo B I) YacTUILIbI BEIIECTBA IEPECTAIOT XaOTUYHO JABUTAThCS
AKHUJIKOCTb

1) MOJIEKYJbI IPEKPALIAOT CBOE TEINIOBOE IBUKECHUE

30. Yemanosume coomeemcmeue mexncoy guzuveckumu npudOpamu u yCmpoucmeamu u uUmMeHamu
VUeHbIX, KOMOPbIM NPUHAOTIEHCUN UX U30OpemeHue.

HanmenoBanue MHO)kecTBa HanmenoBanue MHOxecTBa
1. PryrtHbIii 6apomeTp a) A.Temnep

2. BoasHol 6apomerp 06) D.Toppuuemu

3. PryrHbI MaHOMETP B) b.Ilackanb

4. BakyyMmHBII Hacoc ¢ r) O.'epuxe

PTYTHBIM MTOPIITHEM
n) H.Yarr

3agaHus /151 IPOBEPKH OCBOCHUS] YMEHH.
Yeaowcaemviii cmyoenm! Bam npeonazaemcs ebinoinums npakmuieckoe 3a0anue.

Kpumepuu oyenxu npakmuyecko2o 3a0aHusi.
Onenka Kpurepuii
5(oTau4HO) 3anucanbl Bce (popMyIIbl, 3aaua
pelieHa. 3anucaHbl CII0BECHBIE
(bhOpMYTHUPOBKH OOBSICHSIONINE 3a/1a4y
4(xopor11o) 3anucanbl Bce (pOpMyIibl, HO HET
MOSICHSIFOLIMX CBOMCTB




3(yIOBIETBOPHUTEIBLHO) 3anucanbl GOPMYIIBI, HO HET PEIICHUS
3aJadyu
2(HEeYOBJIECTBOPUTEIIHHO) Het dopmyn

Bpems na evinonnenue 3adarnuii: 1 akademuueckuil uac.

3. IlpakTHyeckoe 3aaHue
Kaxkoif myTh mpomien BaroH moeszia 3a 15 ¢, apurasch ¢ yckopenuem 0,3M/c?, ecnu ero HadanbHas
CKOpOCTh Obia 1 m/c?
2
})AOcomoTHBIHN MMOKa3arenb npeomiieHus aimMasa 2,42, KakoBa ckopocTh cBera B anmase? CKOpoCTh
cBeTa B Bo3ayxe ¢ = 3 - 108
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ITaJI0HbI 0TBETOB
1. OrBernl Ha TeOpeTHYECKHE BONPOCHI

1) OcHoBHas 33ajjaya MEXaHUKHU COCTOUT B ONPEACICHUH TTOJIOKEHHUS TeJa B 000 MOMEHT BpEeMEHH
[0 M3BECTHBIM HAYaJbHOMY IIOJIOKEHUIO Tela M €ro HadaiubHOM ckopoctu. [losnoxeHue tena B
MPOCTPAHCTBE M U3MEHEHHE €ro MOJI0KEHHUS C TCUEHHEM BPEMEHU MOXKET OBITh ONPEIETICHO TOJIBKO 110
OTHOILIECHMIO K KAKMM-IM00 APYTrUM TenaM

2) ®wusuueckas BeEIMYMHA, XapaKTEPU3YIOIlas ObICTPOTY W3MEHEHHS CKOPOCTH, Ha3bIBACTCS
YCKOpPEHUEM.

3) IlepBbiit 3akoH HpIOTOHA: CYIIECTBYIOT TaKHWE CHUCTEMbI OTCYETa, B KOTOPBHIX TEJIO JABHUIKETCS
MPSMOJIMHEHO M PAaBHOMEPHO WJIM HAXOJUTCA B COCTOSIHUUM IOKOS B TOM CIlydae, €clid Ha Telo He
NEHCTBYIOT CUJIBI UJTU BCE CUJIBI, ACMCTBYIOIUE HA TEJIO0, CKOMIEHCUPOBAHbL. Takue CHUCTEMBI OTCUETa
Ha3bIBAIOTCS MHEPIUATbHBIMH.

4) Enunuiia usMepenus koaudecTsa Bemiecrsa B CY — mous.

5) 3aBHUCHUT OHA OT TEMIICPATYpPhI, TUIOMIAAN ITOBEPXHOCTU chapmomeﬁml KUIAKOCTH, ICPEMCIICHUS
BO3YIIHBIX MAaCC Haa XUAKOCTBIO, poaa XUJAKOCTHU, BHCIIHETO aTMOC(l)CpHOFO JaBJICHHUA, OT MacCChbl
chap;nomeﬁc;l KHUIKOCTH U OT ob0beMa I/Icnapmomeﬁcx KHUIOAKOCTH.

6) B pe3yabTaTe OHO TEJIO TEPSET HEKOTOPOE KOJUUYECTBO 3JCKTPOHOB U 3aPSKACTCS MOJOKHUTEIBHO,
a pyroe Tejo MOoJIy4yaeT 3TH JIEKTPOHBI U 3apshKaeTcsl OTpulaTreabHo. Te BemecTBa, B KOTOPBIX €CTh
CBOOO/IHBIE SJIEKTPOHBI, SBISIOTCSA MTPOBOAHUKAMH.

7) IlocTOSIHHBII TOK — IEKTPUUECKUI TOK, KOTOPBI ¢ TCUCHUEM BPEMEHH HE H3MEHSIETCS 110 BEIMUNHE
Y HalpaBJICHUIO.

8) DNeKTPOHHOI MPOBOAUMOCTBIO. DJIEKTpUYEcKasi MPOBOAMMOCTh METANIOB 00YCIIOBICHA HATHUYHUEM
CBOOO/IHBIX AJIEKTPOHOB, KOTOpPbIE CBOOOJHO JBMKYTCS 110 KPUCTANIMYECKON pelleTKe MeTailia. ITo
MO3BOJISIET METAJIJIaM MPOBOJIUTH NIEKTPUUECKHM TOK 6€3 3HAUUTETHLHOTO COMPOTHBIICHUS.

9) BakyyMm — IpoCTpaHCTBO, CBOOOIHOE OT BelecTBa. B TeXHUKe 1 MPUKITAHON (DU3KMKE [10]] BAKYYMOM
MOHUMAIOT CPENly, COCTOALIYIO U3 Ta3a IPU AABJICHUH 3HAYUTEIBHO HUXKE aTMOC(HEPHOTO.

10) KonebartenpHOe ABMIKCHUE — ATO JBMIKCHUE, TOYHO WM MPUOIM3UTEIHLHO MTOBTOPSIOIICECS Yepes3
OJINHAKOBBIE MPOMEKYTKU BPEMEHHU.

11) ITepeMeHHBI TOK — ICKTPUUECKHIA TOK, KOTOPBIH C TEYEHUEM BPEMEHU U3MEHSETCS 110 BEJTMYHHE,
OOBIYHO U 10 HAIIPABJICHUIO B AJIEKTPUUYECKOMN IIETIH.

12) TIpenomiieHHe CBETA — 3TO U3MEHEHHE HAMPABJICHUS PacpOCTPaHEHHs CBETA MPH €ro Mepexo/ie U3
OJIHOM Cpelibl B IPYTYIO.

13) Beimykible ¥ BOTHYTHIC. BBINYKJIbIC JIMH3BL: JBOSIKOBBITYKIIAs, TIOCKO-BBIMYKIasi, BOTHYTO-
BBIITyKJIasi. BOrHYTHIE JIMH3BL: IBOSIKOBOTHYTAs, INIOCKO-BOTHYTAsl, BBIITYKJIO-BOTHYTAsI.

14) MoOHOXpPOMATHYECKUII CBET — JJIEKTPOMArHWTHAsh BOJHA OJHOW OMpPEIACIEHHOW W CTPOro
IIOCTOSIHHOM 4YacTOThl M3 JUana3oHa 4YacTOT, HEMOCPEICTBEHHO BOCIPHUHHMAEMBIX YEIOBEYECKHUM
IJ1a30M

15) SnepHast peakiusi — IpoIecC B3aUMO/ICHCTBUS aTOMHOTO siipa C IPYTUM SAPOM HITH dJIEMEHTAPHOM
YaCTULEH, KOTOPBII MOKET COIPOBOXKAATHCS U3MEHEHUEM COCTaBa U CTPOEHUS sJIpa.



2. Ki11oumn 0TBeTOB HA 3aJ1aHNs B TeCTOBOM (hopme.

Homep 1(12|3|4|5|,6 |78 9 10 | 11 |12 | 13
BOIpoOCa

14

15

byksa AlB/B/B|/B|A|T' | B| B |b| A |B| B

IIpaBUJIbHOI'O
OTBE€Ta

Homep 161718 (19|20| 21 |22 |23 | 24 | 25| 26 |27 | 28
BOIpOCA

29

30

byksa A|b | b |B|b|Ab|AI' | BB | ABI' | Ab | bBI' | AT' | ABI'
IIPaBUJIBHOTO
OTBETA

BABb

BIJIIA

3. [IpakTHYecKoe 3a7aHHe

1)3amaua 1
M M
t = 15c a=03— vy =1—
c? C
£2
S =vyt + - - NyTb IPU PaBHOYCKOPEHHOM JIBWXKEHUH
0,3-152
S=1'15+T=48,75M
2)3anaya 2
KT
m=0,090kr u=18-1073
MOJIb
m N
— = — - KOJIMYECTBO BelllecTBa
po Ny
mNy
= p - YHUCJI0 MOJIEKY.JT

_ 0,090 6,02-10%*
B 18-10-3

=3,01-10%*

3)3amaua 3
n=242 c¢=3-10%m/c
c

VUV = — - CKOpPOCTb CB€Ta B HpOPI3BOJIbHOI>'I cpene
n

_3 100 e
Ve T
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