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ITosicHuTEILHAS 3aIMCKA
Pabouast mporpamMma o ¢u3uke cocraBjieHa Ha OCHOBE HOPMATHUBHBIX JIOKYMEHTOB:

- mpuka3 MunucrepcTBa oopazoBanus U Hayku P® ot 17 mas 20102 r. N 413 "O06 yTBep)aeHuU
(benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEeNIbHOTO CTaHJapTa CpeqHero ooiiero oopazoBanus"
(c I3MEHEHHSIMH U JOTIOHCHUSAMH);

- OCHOBHas oOpazoBatenbHas nmporpamma MbOY «JIumeit Ne 129» ocHOBHOT0 00111€TO
o0Opa3oBaHus;

- MOJIO’KEHHE 0 PabOYMX MporpaMMax yuyeOHBIX mpeamMeToB u KypcoB MBOYVY «Jluneit Ne 129;
- yueOnsii man MBOY «JIureit Ne 129y na 2022-2023 y4ueOHbIi rox1 |

- TOZI0BO# KaneHnapHbIid yueonsiii rpadpuk MBOY «Jlumeit Ne 129»;

- aBTopckas nporpamma A.B.Illaranuna - M. : [Ipocsemienue, 2018;.

[Iporpamma npenmnonaraer ucnons3oanue Y MK B cocrase:

- PabGoune mnporpammel. [IpenverHas nuHus ydeOHuKOB cepuu «Kmaccuueckuit kype» .10-11
KJIacchl: yueOHoe mocobue ans oOuieoOpazoBarenbHbix opranuzanuii/ A.B.Illaranuna - M.
[Ipoceemenue, 2018;

-yue6HUK Mskumes . ., ByxoBueB b. B., Corckuit H. H. / Ilog pen. IlapdpenTheBoit H.
A.®usuka. 11 knacc. ba3oBbii ypoBeHb U yIy0JIEHHBIN YPOBHHU. «IIpocBenienne»,2017;

-MeToAuueckue pekoMmeHaauuu MskuiesB I. f., ByxoBueB b. b., Corckuit H. H. / [lox pega.
[lappenTreBori H. A.®usuka. 11 kiacc. ba3oBblli ypoBeHb U yrJy0JIEHHBIA YPOBHM.
«[Ipocsemenue»,2017;

- Owusuka. CamMmocTosTeIbHBIE M KOHTpOJbHblE paboThl. 11 kmacc : yweOd. mocobue s
obmmeoOpasosar. opranuzauuii / E.C Eprotkun C.I'. Eprorkuna. — M. : IIpocsemenue, 2020. —
96 ctp. — (Kitaccuueckuii Kypc).

-Coopuuk 3anayd no ¢usuke. 10-11 kmaccel: yued. mocodue s 0d1ieobpa3zoBar. opranuzanui /
H.A.IlapdenbtheBa.-11-eu3n.-M.: IIpocssmenne, 2020-208 ctp. — (Knaccuueckuii Kypc).

OcHoBHbBIC IesIH, 321a4H Kypca
e n3yueHust pu3KKK B cpeiHel (ITOTHOM) HIKOITe:

— (hopMHpoBaHKE Y O0YJAFOIIIXCS] YBEPEHHOCTH B IIGHHOCTH 00pa30BaHus, 3HAUMMOCTH (DH3UIECKUX
3HAHWI JUTSI KOKIOTO YeI0BeKa, He3aBUCHUMO OT €ro Mpo(eCCHOHATTLHON e TEIbHOCTH;

— OBJIAJICHUE OCHOBOIIOJNIATAIOUIMMH (DH3UUECKUMHU 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSMHU;
pacipenre o0bEMa UCIOIb3YEMbIX (PU3MUECKUX MOHATUH, TEPMUHOJIOTHH U CUMBOJIMKHY;

— TpHoOpeTeHre 3HaHUM O (YHIAMEHTAJIbHBIX (U3MYECKUX 3aKOHAX, JIOKAIIUX B OCHOBE
COBPEMEHHOW (U3NUECKOW KapTUHBI MHpa, O HauOoJjiee BaKHBIX OTKPHITHSAX B 0ONacTu (H3UKH,
OKa3aBIIMX ONpPEIEIHIONIee BIMSHUE Ha PA3BUTHE TEXHUKU W TEXHOJOIMM; TMOHMUMaHHWE (U3MUECKOM
CYIITHOCTH SIBJICHHI, HaOJt01aeMbIX BO BcenenHoi;

— OBJIAJICHHE OCHOBHBIMM METOJIaMH HAyYHOTO MO3HAHHUS MPUPOIbI, UCHOIb3yeMbIMU B (PU3HKE:
HaOJIO/ICHNE, OIMMCaHKe, W3MEPEHUE, BBIIBIDKCHHE THIIOTE3, MPOBEICHWE SKCIICPHMEHTA; OBJIAJICHHE



YMEHUsIMU 00palaThIBaTh JAHHBIC SKCIICPUMEHTA, OOBSICHSTH MOMYYCHHBIC PE3yNbTaThl, YCTAHABIUBATH
3aBUCHMOCTH MEXy GU3NUECKHMHU BETMUMHAMU B HAOTIOITaeMOM SIBJICHUH, AENIaTh BHIBOIBI;

— 0TpaboTKa yMEHHs pemaTh (PU3HUECKUE 3a/1a41 Pa3HOTO YPOBHS CIOXKHOCTH;

— IpuoOpeTeHne OrbITa PasHOOOPA3HOM JESITETbHOCTH, OIbITA MO3HAHUS U CaMOTO3HAHUS; CTaBHUTb
HaBBIKOB 3(PPEKTHBHOTO U O€30MIaCHOT0 MCIIOJIb30BAHMS PA3IMYHBIX TEXHUUECKUX YCTPOMCTB;

— OCBOEHHE CIOCOOOB HCMOIb30BAaHUS (PU3UUECKUX 3HAHUM ISl PEIICHUS MPaKTHYECKUX
3amaq, Ui OOBSCHEHHS SIBJICHUH OKpPYKAIOMIEH JCWCTBUTEILHOCTH, [UIS OOCCIeueHUs
0€30MaCHOCTH KU3HU U OXPAHbI PUPOIBL;

— pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTENIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
npolecce NpUOOpeTeHUs] 3HAHUW C KCIONb30BAHHEM Pa3IMYHBIX HCTOYHHKOB HHGOpMaLUU U
COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH; yMeHHH (OpMYIHpPOBaTE M OOOCHOBHIBATH
COOCTBEHHYIO MO3UILHUIO MO OTHOIICHHIO K (hu3nyYecKoil MHGOpMalUU, MOTy4aeMON M3 pas3HbIX
HWCTOYHUKOB;

— BOCIHTAaHUE YBAXKUTEIBHOTO OTHOLIEHUS K YYEHBIM M UX OTKPBITUAM; YyBCTBA FOPAOCTH
32 POCCUHCKYIO (PH3UYECKYIO HAYKYy.

OcoOeHHOCTh Tenenojaranust Juisi 0a30BOIO ypPOBHA COCTOMT B TOM, 4YTO OOydeHHe
OPHEHTHUPOBAHO B OCHOBHOM Ha (pOpMHpOBaHME Yy OOydaromuxcsi oOIiedl KyJIbTypbl U HAay4HOTO
MHPOBO33PEHHS, HA HCIIOJIb30BAHME TIOIYYCHHBIX 3HAHUH U YMEHUH B ITOBCEAHEBHOM JKU3HH.

OCOOCHHOCTD LeNenoNaranus Al yeayOnéHHO20 YPO6Hs COCTOUT B TOM, YTOOBI HAaNpPaBUTh
JeSITeNIbHOCTh CTAPIICKIIACCHUKOB Ha MOJTOTOBKY K Oyayieil mpohecCHOHATBHON JIeATENbHOCTH,
Ha OpMHUpPOBAaHUE YMEHUI U HaBBIKOB, HEOOXOAUMBIX IJIs MPOAOKEHUs 00pa30BaHUsI B BBICIIUX
y4eOHBIX 3aBEJEHUSX COOTBETCTBYIOUIETO Npouis, a TakKe Ha OCBOCHHE O0bEMa 3HaHUH,
JOCTATOYHOT'O JJIsl IPOIOJDKEHHS 00pa30BaHus U caMOOOpa3OBaHUsl.

Copepxanne Kypca (pU3MKH B MPOTpamMMe CPETHEro OOIIero o0pa3oBaHUS CTPYKTYpPUPYETCS
Ha OCHOBE (hM3MUECKHUX TEOpUH M BKIIOYACT CIEAYIOIIME pa3/ieiibl: HayYHBIH METOJ MO3HAHUS
MPUPO/IBI, MEXaHUKA, MOJIEKYIsApHas GU3HNKa U TePMOJUHAMUKA, dNIEKTPOIMHAMUKA, KOIeOaHUs U
BOJIHBI, ONITUKA, CIICIIMATIbHASL TEOPUsI OTHOCUTEIHHOCTH, KBAaHTOBAs (hu3uKka, cTpoeHue BeeneHHOM.

OrimMyuTenbHbIle 0CO0CHHOCTHM pado4yed MNPOrpaMMbl IO CPAaBHEHHIO C ABTOPCKOM
NporpamMmoit.

N3meHeHus 371eMEeHTOB aBTOPCKOM MPOrpaMMbl OTCYTCTBYIOT.
Mecto kypca «®@Pu3uka» B 0a3MCHOM Y4eOHOM ILIaHe

B cooTBercTBUM ¢ 0a3uCHBIM Y4YEOHBIM IUIAHOM Kypcy (U3MKHM cpeqHell (TOJIHON) HIKOJIbI
MpEANeCTBYeT Kypc (U3UKM OCHOBHOWM MIKOJBI (7—9 Kiacchl), BKIIIOYAIONIUN SJIEMEHTapHbIE
CBelleHHs 0 (PU3NYECKUX BEIMYMHAX U SIBICHUSIX.

Ha srame cpenneii (moaHO#) MIKOJIBI BO3MOKHO M3y4E€HHUE OOYYAIOIIMMUCS €CTECTBO3HAHUS
WM GU3MKK Ha 6a30BOM HJTH YTI1yOJIIEHHOM YpOBHE.

Hannass nporpamma 1o ¢Gusuke [UIsi YIIyOJIEHHOTO YpPOBHS TEXHOJOTHYECKOTo Mpouist
coctaBiieHa u3 pacuera 68/170 yacoB 3a roa oOyueHus (1Mo 2 ¥ S5 4acOB B HEAEIIO); B MPOrpaMMe
yqTeHO 5/23 4Yaca pe3epBHOTO BPEMEHHU, KOTOPOE YUHTENb MCIOIb30BA HA U3YYCHHE OTEIhHBIX
TeM Kypca.



Oco0eHHOCTH MPOrPaMMBbI COCTOSIT B CIEAYIOIIEM:

— OCHOBHOE€ COZIep)KaHuE€ Kypca OpPHEHTHPOBAaHO Ha OcBoeHHE DyHIAMEHTAIBHOTO spa
coJiepKaHusl PU3NIECKOTO 0Opa30BAHNUS;

— OCHOBHOE€ COZIEp)KaHWE Kypca IPENCTaBICHO sl 0a30BOr0 M YriyOJEHHOTO YpOBHEH
n3ydeHus: GU3NKH,

— 00BEM U TIIyOMHA U3ydeHUs y94eOHOT0 MaTepualia ONPEIEISIFOTCS OCHOBHBIM COJICpKaHUEM
Kypca ¥ TpeOOBaHUSIMH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00Opa30BaTENIbHOW MPOrpaMMbl U
MOJIYYaloT JATbHEUIITYI0 KOHKPETH3AIUIO B TPUMEPHOM TEMATHYECKOM TUIAHUPOBAHHH,

— OCHOBHOE€ COJICp)KaHHE Kypca W TPUMEPHOE TEMAaTHYECKOE IUIAHUPOBAHHE OMPEACIISIOT
COJIEp)KaHWEe M BHUIBI JIEATEILHOCTHA, KOTOPBIC IOJKHBI OBITh OCBOCHBI OOYYAIOIIUMHUCS TIPU
n3ydeHur (PU3UKH Ha 0A30BOM U yriyOJEHHOM YPOBHSX;

— B nporpamMmme COJICPKHUTCS IPUMEPHBIH nepeveHb 71a00paTOPHBIX u

MPAKTUYCCKUX pa60T, HC BCC HU3 KOTOPBIX 00s13aTeIbHBI JJIA BBIIIOJIHCHUA,

~YUUTCIIb MOXKET BLI6paTB U3 HUX TC, IJIA NPOBCACHUA KOTOPBIX €CTh COOTBETCTBYIOIIHUEC YCIIOBUS B
IIKOJIC

OcBoenne [IporpaMmsbl 110 (1)I/I3I/IK6 obecreynuBaeT OBJIaJJCHHUC OCHOBaMH yqe6Ho-
HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH, HAYYHBIMU MCTOJAMH PCHICHUA PA3JIMYHBIX TCOPECTUYCCKUX U
MNPaKTUYICCKUX 3a1aq.

MeTtonoorudeckou OCHOBOH dI'oC COO SIBJISICTCS CUCTEMHO-
NEATEIIbHOCTHRI  MOAXO/I. OcHoBHbIE BUIBl Y4e€OHOH JI€ATEIHHOCTH,

npeaACTaBJICHHBIC B TCMATHYCCKOM IIIIAHUPOBAHUU JJaHHOU pa6oqel71 IIporpamMmbl, I103BOJIAIOT
CTPOUTHb IIpOLECC O6y‘IeHI/IH Ha OCHOBE JaHHOro mnojaxona. B pe3yjbTare KOMIICTCHIINU,
C(I)OpMI/IpOBaHHBIC B MIKOJIE TIIpU HU3YYCHHUU (I)I/I3I/IKI/I, MOTYT BIIOCICACTBHUU TICPCHOCUTLCH
yYdalmiuMHucCsd Ha JIFOOBIE )KH3HCHHBIE CUTyalluH.

OO0mas xapakTepucTHKA y4e0HOr0 nmpeaMeTa

dusnka, Kak Hayka O HambOosee OOLIMX 3aKOHAaX MPUPOABI, BBICTyNas B KadecTBE y4eOHOTro
npeaMera B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIQJ B CUCTEMY 3HAHUH 00 OKpY’KarolleM MHpe.
[konpHBIN Kypc GU3MKH - cCHCTEMOOOpa3yIOUIMIA /17151 €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (DU3MYECKHEe 3aKOHBI JIe)KaT B OCHOBE COJIEpXKaHMS XMMHUHU, OMOJOTMH, (PU3HMUECKON
reorpauy ¥ aCTPOHOMUH.

N3yuenune ¢u3Mku sBiIseTCS HEOOXOJMMBIM HE TOJIBKO JUIsL OBJIQJICHUS OCHOBaMH OJHOHM U3
€CTECTBEHHBIX HayK, SBIISIOLIEHCS KOMIOHEHTOH obiiero oOpa3oBaHus. 3HaHHe (U3MKH B e
HCTOPUYECKOM DPA3BUTHH MTOMOTAET YEIOBEKY TOHATH Mporecc (GJOPMHUPOBAHKS APYTHX COCTABIIIONINX
COBPEMEHHOW KyJbTypbl. ['yMaHuTapHOe 3HaueHHe (M3UKU KaK COCTaBHOW 4acTW OOIIero oOpa3oBaHUs
COCTOHT B TOM, YTO OHA CIIOCOOCTBYET CTAHOBJIEHHIO MUPOIIOHUMAHNUS M PA3BUTHIO HAYIHOTO Criocoda
MBIIUIEHNS, TTO3BOJBTIONIErO0 OOBEKTUBHO OLIEHMBAaTh CBEACHHS 00 okpyxkaromeMm mmupe. Kpome Toro,
OBJIa/ICHHE OCHOBHBIMHU (DM3MYECKMMHU 3HAHUSIMH Ha 0a30BOM YPOBHE HEOOXOMMO MPAKTHUECKU KBKIOMY
YeJIOBEKY B COBPEMEHHOM >KHU3HU.

Jns  pemeHuss 3agad  QOpPMHUPOBAHUS OCHOB  HAayyHOIO  MHMPOBO33PEHHS,  Pa3BUTHS
MHTEJUIEKTYaJbHBIX CHOCOOHOCTEH M TO3HABATEBbHBIX HMHTEPECOB MIKOIBHUKOB B MPOLIECCE M3YUEHUS
(U3MKK OCHOBHOE BHHMAHHUE CIIEAYET YAEATh HE CTOJBKO Iepeiaye CyMMbl I'OTOBBIX 3HAHHUM, CKOJBKO



3HAKOMCTBY C METOJJaMH Hay4HOTO MO3HAHUS OKPYKAIOILIET0 MHpA, IOCTAHOBKE MPo0IieM, TpeOYIOIINX OT
yUalMXCsl CAMOCTOSITEIBHOM ISSITENTbHOCTH 110 MX PA3PEILICHUIO.

1.Ilnanupyemblie 00pa3oBaTe/ibHbIE Pe3yJbTaThl npeaMera «@U3UKa» B OCHOBHOM 1IKO0JIe

1.1. JInuHoCTHBIE Pe3yIbTAThI OCBOEHHUSI OCHOBHOM 00pa30BaTe/ibHOM NMPOrpaMMbl OCHOBHOI'O
00111ero oOpa3oBaHus.

— YMEHUE YIPABIATH CBOEH MI03HABATEIBHOM IESTEIIBHOCTBIO;

— TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPA30BaHUIO, HA IIPOTSHKEHUH
BCEH JKU3HM; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpA30BAaHHMIO KAK YCJIOBHIO YCIELIHON
NpO(EeCcCHOHANIBHON U 00IECTBEHHOM JeSITEIbHOCTH;

— YMEHHME COTpYJAHMYaTb CO CBEPCTHHKAMM, JETbMH MIAJIIErO BO3pAcTa, B3pOCIBIMH B
00pa3oBaTenbHON, YUeOHO-HCCIIEI0BATEILCKOM, IPOSKTHOM U IPYTUX BUJAX JEATEIbHOCTH;

—  chOpMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO —Pa3BUTHS
HAayKHM; OCO3HAHME 3HAYMMOCTH HAyKd, BJAJICHMs JOCTOBEPHOM MH(OpManuel o mepenoBbIX
JOCTHKEHUSIX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 00 YCTpOMCTBE MUpa U 0011IeCTBA; TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

— YyBCTBO TOPJIOCTH 32 POCCUICKYIO (PU3MUECKYIO HAYKY, TYMaHU3M;

— TIONIOXKUTENIHOE OTHOIIEHUE K TPY/LY, LIEJIeyCTPEMIICHHOCTD;

— DKOJIOTMYECKas KyJbTypa, OEpeKHOE OTHOIIEHUE K POJTHOM 3emiie, MPUPOIHBIM OoraTcTBaM
Poccun u mmpa, mOHMMaHuE OTBETCTBEHHOCTH 3a COCTOSIHHE MPUPOIHBIX PECYPCOB U Pa3yMHOE
MIPUPOIOIOIb30BaHKE.

— 1.2. MeTtanpeaMeTHble pe3yJbTAThl OCBOEHHUSI OCHOBHOII 00pa30BaTe/JbHOIl NMPOrpaMmbl
OCHOBHOI'0 00111er0o 00pa30BaHuUs.
OceoeHue pe2ynisimueHvIX YHUBEPCATbHBIX YHeOHbIX OelCmEUl:

— CaMOCTOSITEJIHO ONPENENATh LEeNH, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B
00pazoBaTeIbHOM JeITEeNbHOCTH U )KU3HEHHBIX CUTYallUsX;

— OLIEHHWBAaTh pEeCcypchl, B TOM YHCIE BpeMs U Jpyrue HeMaTepualibHbIE pPECYPCHI,
HE00XO0AUMBIE JIS TOCTHIKEHUS TIOCTABJIEHHON paHee Lel;

— COIMNOCTaBIIATh HMMEIOLIUECS BO3MOXXKHOCTH M HEOOXOJMMBbIE [UI JOCTHXKEHUS IEJH
pecypcsl;

— OIIPEAEIATh HECKOJIBKO IyTEH TOCTH)KEHUS TOCTABJIECHHOW LIENH;

— 3aj]aBaTh MapaMeTPbl U KPUTEPUU, IO KOTOPHIM MOKHO OTIPEAEIIUTD, UTO 11E1b IOCTUTHYTA;

— COIOCTABIIATH OJIY4YEHHBIN PE3yJIbTaT JeSTEIbHOCTH C IIOCTABICHHOM 3apaHee LEIbO;

— OILICHUBATh MOCIEICTBHUS JAOCTHIKEHUs MOCTABJICHHOW IIETM B JIESTEIBHOCTH, COOCTBEHHOM
KU3HM M J)KU3HU OKPYKAIOLIUX JIFOIEH.

Oceoenue no3HagamenbHbiX YHUBEPCATbHBIX Y4eOHbIX 0eUCmUlL:

— KPUTHYECKHU OLEHUBATh U MHTEPIIPETUPOBATH HH(POPMAIIMIO C PA3HBIX MO3UIIHH;

— pacrno3HaBaTh U (UKCUPOBATH IPOTHUBOPEUHS B HH(POPMAIIMOHHBIX UCTOUHUKAX;

— WCMOJb30BaTh pa3IMYHble MOJENbHO-CXEMaTHUYEeCKUe CpeACTBa JJs IpeACTaBICHUS
BBISIBJICHHBIX B UH(OPMAIIMOHHBIX UICTOYHHKAX [TPOTUBOPEUUIL;

— OCYILECTBJIATh Pa3BEpHYTHIH MHPOPMAIMOHHBIM MOUCK M CTaBUTh Ha €r0 OCHOBE HOBBIE
(yueOHbIe ¥ TO3HABATENIbHBIC) 3a/1a4H;

— HCKAaTh ¥ HaXOAUTh 00OOIEHHBIE CITOCOOBI pelIeHus 3a/1aY;

— TMPHUBOJUTH KPUTUUECKHE apTyMEHTHI, KaK B OTHOIIEHUH COOCTBEHHOTO CYXJIEHUS, TaKk U B
OTHOILIEHNUHU ACUCTBUH U CYXIEHUN JPYroro 4eaoBeKa;

— aHaJIM3MPOBATH U NPE0OPa30BBIBATH POOIEMHO-IIPOTUBOPEUHBBIE CUTYALIUH;



— BBIXOJUTH 32 PaMKU y4eOHOro NIpeaMeTa M OCYIIECTBIATH IieJICHANpaBIECHHBIA MOUCK
BO3MO>XHOCTH IIMPOKOI0 IIEPEHOCa CPE/ICTB U CLIOCOOOB JAEHCTBUS;

— BBICTPanWBaTh UHAMBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAs OTPAHUYCHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECypCHbIE OTPaHUUCHUS;

— MEHSATh U YAEPKUBATh Pa3HbIC [TO3ULUHU B IO3HABATEIBHON 1€ATEIbHOCTH (OBITh YUEHUKOM
U yuutenem; GopMyIupoBaTh 00pa30BaTEIbHbBIN 3aMPOC U BHIMOIHITH KOHCYIbTATUBHbBIE () YHKIIUU
CaMOCTOSITENIbHO; CTaBUTh MpoOiIeMy U paboTarb Haj eé pelIeHneM; yIpaBIIATh
COBMECTHOI IO3HaBaTENbHOM EATEIbHOCTIO U MOAUYUHATHCS).

Kommynuxamusnule ynugepcanvhie yuebHvle Oeticmeus:

— OCYILECTBIIATH JAEIOBYI0 KOMMYHHUKAIIUIO, KAK CO CBEPCTHUKAMHM, TaK U CO B3pPOCIBIMU (KaK
BHYTpU 00pa30BaTeIbHOM OpraHu3aliy, TaK 1 3a e€ peesamMm);

— IpU OCYLIECTBICHUM TPYNIOBOH paboThl ObITh KaK PYKOBOAUTENEM, TaK U YICHOM
IIPOEKTHOM KOMaHIbl B Ppa3HbIX pOJIAX (FEHEPaTOpoM HJIEH, KPUTUKOM, HCIOJIHUTENEM,
MPE3EHTYIOLIUM U T. 1.);

— Ppa3BEpHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pEHHUSl C HCIOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U NUCHbMEHHBIX ) S3BIKOBBIX CPEJICTB;

— pacrmo3HaBaTh KOH(PINKTOreHHBIE CUTYaIllUN U IPEAOTBPAIIATh KOH(MIUKTHI 10 UX aKTHBHOH
¢bassr;

— COIJIacoBbIBaTh IIO3MILIMM WIEHOB KOMaHAbl B Ipolecce padoThl Haja  O0IUM
MPOAYKTOM/pETICHHEM;

— NPEACTaBIATh MyOJIUYHO PE3yJabTaThl MHJIMBUIYaJbHOW M I'PYNIOBOM NEATENbHOCTH, KAaK
Iepes 3HaKOMOM, TaK U Iepesi HE3HAKOMOM ayJIuTOPUEN;

— noadupare NAapTHEPOB I JEJIOBOM KOMMYHHUKAllMM, HUCXOAS U3 COOOpakeHui
PEe3yIbTaTUBHOCTH B3aUMOJICUCTBHS, a HE JIMYHBIX CUMIIATHH;

— BOCHPUHUMATh KPUTUYECKHUE 3aMEUaHUs KaK pecypc COOCTBEHHOI'O pa3BUTHS;

— TOYHO U EMKO (HOpMYNHpOBaTh KaK KPUTHUYECKHE, TaK U OAOOpUTEIbHBIE 3aMEUaHUs B
azipec Ipyrux Jojedl B paMKax AeIoBOH M 00pa3oBaTeNbHOW KOMMYHHUKAIMU, U30€ras Mpu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CY’KJICHUM.

1.3. [IpenmeTHbIe pe3yabTaThl OCBOEHHSI OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O

0011ero oopa3oBaHus

— cpOpPMUPOBAHHOCTh MPEICTABICHUNA O 3aKOHOMEPHOW CBSI3W U TO3HABAEMOCTH SIBICHUI
PUPOJIBI, 00 0OBEKTHBHOCTH HAYYHOTO 3HAHUS; O POJIU U MecTe (PM3MKH B COBPEMEHHOW HAYJIHOM
KapTUHE MHpa; MOHHUMaHWE poiu (U3HKU B (HOPMHUPOBAHHH KPYrozopa U (QPyHKIHMOHAIBHOMI
TPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHSI MPAKTUICCKUX 33]1a4;

— BIIaJICHHE OCHOBOMOJIAraroIINMHU (buzngecKuMu MOHSTHUSAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE MMOJIb30BaHNEe (PHU3MUECKON TePMHUHOIOTHEH
U CHMBOJIMKOMH;
c(hOpMHUPOBAHHOCTH MPENCTaBICHUNH 0 GU3NYECKON CYNTHOCTH SIBICHUN MPUPOJBI (MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX M KBAaHTOBBIX), BUJIaX MaTepuu (BEUIECTBO U MOJIE), TBUKECHUH KaK
crocobe CyIIeCTBOBaHMS MaTepUU; YCBOCHHE  OCHOBHBIX  HWJEH  MEXaHWKH,  aTOMHO-
MOJIEKYJSIPHOTO ~ YY€HHUsI CTPOCHHM BEIIECTBA, DJEMEHTOB OJJIEKTPOIAMHAMUKHA M KBAaHTOBOM
(bu3HMKM; OBJTAICHHE TIOHSTHIHBIM aIllapaToM U CAIMBOJIMIECKUAM SI36IKOM (DU3HKY;

— BJIAJIEHHE OCHOBHBIMM METOJIAMHU HAy4IHOIO TO3HAHUsI, UCTIONBb3yeMbIMH B (pU3HKe: HaOII0AeHuE,
OlMCaHMue, U3MEPEHHE, SKCIIEPUMEHT; YMEHUsI 00pabaThiBaTh pe3yibTaThl M3MEpEeHHH, OOHAPYKUBATH
3aBUCUMOCTh MEXIy (DU3MYECKMMHU BEIMYMHAMH, OOBSCHATH IOJy4EHHbIE PE3YyJIbTaThl M JeNaTh
BBIBO/IbI;

— BJaJICHUE YMEHMUSMU BBIIBUraThb THUIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJArAOIIMX
(M3MYECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB, IPOBEPSITH UX HKCIIEPUMEHTATBHBIMU CPEICTBAMH, (popMyIHpys



1IeJTb UCCIIC/IOBAHMS, BIIQJICHUE YMEHUSMHU OIUCHIBATh U OOBSCHATH CAMOCTOSATEIHHO MPOBEIACHHBIC
AKCIIEPUMEHTHI, aHAJM3UPOBATh PE3YJbTAThl TOMYYCHHOH HM3MEPUTENHbHOM WH(OPMAIINH, OIPEICIISTh
JIOCTOBEPHOCTB TIOJTy4EHHOTO Pe3yIIbTara;

— c(hopMUPOBaHHOCTH YMEHUSI pelliaTh MPOCThIC (PU3MUICCKUE 3a/1a4H;

— Cc(OPMHPOBAHHOCTh YMEHHUS TMPUMEHSATh TOJTYYCHHBIC 3HAHUS Ui OOBSCHEHUS YCIOBUI
MpOTeKaHusl (U3UYECKUX SIBJICHUH B TPUPOAE M JUIS TMPUHATHS TPAKTHUECKUX PEIICHUH B
MOBCETHCBHOM JKU3HU;

— TIOHMMaHWe (DM3MYECKIX OCHOB M TIPUHITATIOB JISUCTBUS (paOOThI) MAIlIMH U MEXaHU3MOB, CPEICTB
TIEPEBIKEHUS M CBSI3U, OBITOBBIX MPUOOPOB, TIPOMBIIIICHHBIX TEXHOJIOTUYECKHUX TPOIIECCOB, BIMSHUS
X Ha OKPYXAIOIIYI0 Cpely; OCO3HAHHE BO3MOXKHBIX MPHYUH TEXHOTEHHBIX M IKOJIOTHUYECKUX
KatacTpod;

— cOpMHUPOBAHHOCTh COOCTBEHHOM TIO3MITMA TI0 OTHOMICHHIO K (u3uueckol WHGOpMaI,
MOJTy4aeMO# U3 pa3HbIX HCTOYHHKOB.

— c(OPMUPOBAHHOCTh CHCTEMBI 3HAaHUN 00 OOHMMX (PU3NYSCKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX U TPEJCTABICHUN O JEHCTBHM BO BceneHHOM (M3MYEeCKUX 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCIIOBUSIX;

— c(hopMHUPOBAaHHOCTh YMEHHUSI MCCIIEOBATh M aHAIM3UPOBATh Pa3HOOOpPa3HbIE (U3NYECKHE
SBIICHUSI W CBOWCTBAa OOBEKTOB, OOBSCHATH NPHHIMIIEI PAOOTHl M XapAKTEPUCTUKH IMPUOOPOB U
YCTPOICTB, OOBSACHATH re0(hU3NUECKUE SIBICHUS;

— YMEHHME pellaTh CIOKHbIE 33141,

— BJIQJICHUE YMEHMSMHU BBIIBUTaTh T'MIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJIArAKOLIUX
(Gu3NIeCKUX 3aKOHOMEPHOCTEH W 3aKOHOB, INPOBEPSTH HMX IKCIHEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupys Leib UCCIeA0BaHUS;

— BJaJICHUE METOJaMH CaMOCTOSITENIbHOTO IUTAHUPOBAHMUS U MPOBEICHHUS (PUINYECKUX
HKCIIEPUMEHTOB, OMHCAHUS W aHAllM3a IMOJYYCHHON H3MEpHUTENbHOU HMH(GOpMAalUU, ONpeaeTeHUs
JIOCTOBEPHOCTH TMOJIYYEHHOT'O pe3yibTaTa;

— c(pOpMHUPOBAHHOCTb YMEHHUI IPOrHO3UPOBaTh, AHAIU3HPOBATH M OLIEHUBATh IIOCIEACTBUS
OBITOBOM M TIPOU3BOJICTBEHHOM JIEITEIILHOCTH YEJIOBEKA, CBI3aHHOU C (PU3NYECKUMHU MTPOIIECCAMH, C
MO3ULIUI SKOJIOTUYECKON 0€30MacHOCTH.

2. ®opMbl ¥ BHABI OPraHU3aliu Y4e0HOI0 mpouecca.

@dopmbl IpoBeIeHNs YUeOHBIX 3aHATHI: GPOHTaNbHbIE, KONNEKTUBHbIE, rpynnosble, paboTa B
nape, MHAMBUAYaNbHbIE.

3. MeTroabl ¥ TEXHOJIOTHH 00y4YeHHS.

1.MeTtop1 OpraHu3aIuy U OCYIIECTBICHUS yUeOHO-TI03HABATEIILHON JAESTEIHHOCTH:
-CJIOBECHBIE, HAIJISIAHBIE U TPAKTUYECKHUE;

-UHAYKTUBHBIE U JIETyKTUBHBIE;

-penpoayKTHBHBIE U MPOOIEMHO - IOUCKOBHIE;

-CaMOCTOSATEIbHbIC PA0OTHI 1 paOOTHI MO/ PYKOBOACTBOM yUUTEIIS.

2.MeTtoapl CTUMYJIMPOBAHUS 1 MOTHUBALINH:

-MHTEpeca K YUYCHHIO;

-J0JI'a U OTBCTCTBCHHOCTU B YUYCHHU.

3.MeTtoabl KOHTPOJISI U CAMOKOHTPOJIA:



-YCTHBI;

-IMMCHMEHHLIN -3aYeT,

-J1a00paTOPHO - MPAKTUUYECKUM.
TexHonoruu:

- TMYHOCTHO-OPUEHTHUPOBAHHOE 00yUEHHUE;
- mpobsieMHOe 00y4CHHE;

- nudepeHImpoBaHHOE 00yUEHHE.

@opMbl TpOBEeNEHUS YUEOHBIX 3aHATHH: KOMOMHHUPOBAaHHBIA YpPOK, CEMHHAp, YpPOK-JIEKLIHS.
[Ipenycmorpeno ydeOHOE Bpemsl JUid NpPOBEACHUS JIAOOPAaTOPHBIX M KOHTPOJIBHBIX padoT.
Hcnonp3yercst TEXHOJIOTHSI Pa3BUBAIOIIETO OOYYEHHs, B OCHOBE KOTOPOH JIEXKHUT IPOOJIEMHO-
IIOMCKOBBI METOJl NMpPU W3YYEHUHU TEOPUM M pELIeHMM 33had. B mpenonaBanuu, ocOOEHHO Npu
pelIeHnN 3a/ay, MHMPOKO HCIOJb3YEeTCs CUCTEMHO-AEATEIbHOCTHBIN, CTPYKTYPHO-JIOTHUECKUHA U
AITOPUTMUYECKUN METOZBI: 3aJauyd IIKOJIBHOTO Kypca pa3OMThl Ha Kiacchl, TUNbL. [Ipu
IIPOBE/ICHUU YPOKOB HCIHOJIb3yeTcs AuajioroBas ¢gopma oOmeHus yuutens u ydeHuka. Ocoboe
BHUMAaHUE YJAEIAETCS IPOCKTHOM [JEATEIBHOCTH YUYEHUKOB M IPAKTUYECKOMY IPUMEHEHUIO
(U3NIECKUX 3aKOHOB.

4. KpuTepuu BbICTaBJIeHHSI OTMETOK yCII€BA€MOCTH.
CucreMa KOHTPOJIA.

KonTponbs ocymiectisieTcst B (popme 3a4eTHBIX, MPOBEPOYHBIX, CAMOCTOSATENLHBIX PadOT, TECTOB,
1abopaTOPHBIX PaboT.

KOHTpOJ’II)HO — U3MCPUTCIIBHBIC MAaTCPHAJIbI, HAITPABJICHBI HA U3YUCHUC YPOBHA:

-3HaHUU OCHOB (HU3UKH (MOHOJOTUYECKHI OTBET, IKCIPECC — OMpoc, (PPOHTAIBHBINA OIpOC,
TECTOBBI OMPOC, HAMUCaHWE U 3alUTa COOOIICHHs] IO 3aJaHHON TeMe, OObSICHEHUE
AKCIEPUMEHTA);

-IPHOOPETEHHBIX HABBIKOB CaMOCTOSATENILHOW M MPaKTHUUYECKOM JesITeNbHOCTH ydaumxcs (B Xoze
BBINOJIHEHHSI Ta00paTOPHBIX paboT U pelIeHus 3a/1a4);

-pa3BUTHIX CBOMCTB JIMYHOCTH: TBOPYECKHMX CIOCOOHOCTEN, HHTEpeca W3Y4YEHHIO (DU3HKH,
CaMOCTOSITEIbHOCTH, KOMMYHUKAaTUBHOCTH, KpUTHUHOCTH, PEQIIEKCHU.

CucremMa OLEHKH JOCTHKEHH I yUAIMXCH.

Ha ypoxkax ¢pu3mku o1leHHBalOTCS MPEXKIE BCETO:

- MPEIMETHYIO0 KOMIIETEHTHOCTD (CITOCOOHOCTH pemiaTh MpoOIeMbl CpEICTBAMH MPEIMETA);
- KJTFOYEBbIE KOMIIETEHTHOCTH (KOMMYHHUKATHUBHBIE, Y4€OHO-TI03HABATEIHHBIC);

- o0uieyueOHbIe M MHTEIJICKTYalbHble YMEHUs (YMeHHs paboTaTh C pa3iMYHBIMH HCTOUYHUKAMH
nH(pOpMaluY, TEKCTaMH, TAOJIUIIAMHU, CXeMaMH, UHTEPHET - CTPAaHUL[AMH U T.J1.);



- yMeHHE paboTaTh B mapax (B KOJUICKTHBE, B TPYIIIIE), a TAKIKE CAMOCTOSITEIHHO.
HNucTpyMeHTapUid 11 OLlEHUBAHMS JOCTHKEHUH Y4alIUXCH

KauecTBO yueOHO-BOCIUTATENHHOTO MPOLIECCa OTCICKUBACTCS Yepes:

- TECTUPOBAHUE,

- CAaMOCTOATENbHBIE U IPOBEPOYHBIE PabOTHI,

- 3a4€THlI,

- 71a0opaTopHbIe U MPaKTHYECKHE PaboThl,

- IOMaIllHue o0IIKe U UHAUBHUIyalbHbIE PaOOTHI;

-TBOpPYECKHE PaOOTHI.

CucremMa oueHUBAHUS.

1. OnleHKA YVCTHBIX OTBETOB YYAIIMXCS.

Ouenka 5 cTaBUTCS B TOM Ciy4ae, €CIM YYalluiics MoKa3blBaeT BEpHOE NOHUMaHHUE (PU3NYECKON
CYLUIHOCTH pPacCMaTpUBAEMBIX SBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB W TEOpUH, AA€T TOYHOE
OIIPEIECIICHUE U HUCTOJIKOBAaHUE OCHOBHBIX IOHATHM M 3aKOHOB, TEOPHUH, a TaKXE IPABHIBHOE
orpesnesnieHue (U3NYECKUX BEIHYUH, UX CIUHHII U CIIOCOOOB M3MEpPEHUs; MPABUIBHO BBITIOIHSIET
YEepPTEeIKU, CXEMbl M TpapUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAaHY, COIPOBOXAAET paccKas
HOBBIMU IpUMEpPAaMHU, YMEET MPUMEHSTh 3HAaHUS B HOBOW CHUTyallUH IIpU BBIIOJIHEHUU
MPAKTUYECKUX 3a/JaHUN; MOXET yCTaHABIMBATh CBSI3b MEX]Y H3Y4aeMbIM U paHee HU3yYCHHBIM
MaTepuajgoM IO Kypcy (QHU3MKHM, a TakKe€ C MaTepuajoM YCBOEHHBIM MpPH H3YYEHHHM APYTUX
IIPEIMETOB.

Ounenka 4 cTaBUTCS B TOM CITy4yae, €CJIM OTBET YUEHHUKA y/IOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K
OTBETY Ha OLEHKY 5, HO 0e3 HCHOJb30BaHUS COOCTBEHHOTO IUIaHA, HOBBIX NPUMEPOB, 0Oe3
NPUMEHEHHUs 3HAaHWM B HOBOM CHUTyalMH, Oe3 MCIIOJIIb30BaHUsS CBs3el € paHee H3yYCHHBIM
MaTEpUaJIOM, YCBOEGHHBIM TP HM3YYEHUHU APYTUX IMPEAMETOB; €CIM YYaIUMNCS JONMYCTUI OIHY
omKnOKy WM He Ooyee JBYX HEJOYETOB, M MOXET HCIPaBUTh HX CAMOCTOSITENbHO, MJIU C
HEeOOJIBIION TOMOUIBIO YUUTEIS.

Ouenka 3 CTaBUTCS B TOM Cllydae, €ClI YYaluiics MpaBUIbHO MOHUMAET (PU3NUECKYIO CYITHOCTb
paccMaTpUBaeMbIX SBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OT/EIbHbIE MPOOesl B
YCBOEHHH BOIIPOCOB Kypca (U3WKH; HE MPEIMSATCTBYET JaJIbHEUIIEMY YCBOSHHIO MPOTPAMMHOTO
MaTepualia, yMeeT TPUMEHATh TIOJTYYeHHBbIE 3HAHWS TMPH PEUNICHHH TPOCTBIX 3a1ad ¢
WCTIOJB30BAaHUEM TOTOBBIX (opMyn, HO 3aTpydHseTcs TIpH pEHIeHWH 3ajad, TpPeOYIOIHX
npeoOpa3oBaHusl HEKOTOPHIX (OPMYI; JOMYCTHI HEe Oojee OJHOW TpyOoll M OIHOW HErpyOoit
omnOKu, He OoJiee BYX-TpeX HErpyObIX HETOUYETOB.

Onenka 2 CTAaBUTCA B TOM CJIy4dae, €CJIM YyYalluics HE OBJIAJe]l OCHOBHBIMU 3HAHUSMH B
COOTBETCTBUH C TPEOOBAHUSAMH M JIOMYCTUJ OOJIbIIE OMMUOOK W HEJOUYETOB, YeM HEOOXOIUMO IS
OIICHKH 3.



2. OneHKa NUCbMEHHBIX PadoT.
Ouenka 5 craBuTcs 3a paboTy, BHIITOJTHEHHYIO MOJHOCTBIO 0€3 OIMOOK M HEJIOUYETOB.

Ouemca 4 craBHUTCS 3a pa60Ty, BBIIIOJIHCHHYIO ITOJIHOCTBIO, HO IIPpHM HAJIHW4YHUU HE boinee OHHOﬁ
OIIMOKHU U OJHOI'0O HEAO0YETA, HE Ooiee TPEX HEAOUYCTOB.

Ounenka 3 craBurcs 3a paboTy, BBINOJHEHHYIO Ha 2/3 Bceil paboOThl NpPaBWIBHO WM TpU
JOMyIIEHU He Oosiee OJHOW TpyOoH omuOku, He Ooyiee TpeX He rpyObIX OMMOOK, OHON HE
rpy0oii OMMOKH U TPEX HEIOUETOB, IIPU HAJTMYUU YETHIPEX-TISITH HEIOUETOB.

Ouenka 2 craBUTCs 3a paboTy, B KOTOPOW YMCIO OMIMOOK M HEJOYETOB MPEBBICUIIO HOPMY HJIs
OIICHKHU 3 WJIM MPABUIILHO BBHIMOJHEHO MeHee 2/3 paboThl.

3. Ounenka jadopaTopHbIX padoT.

Onenka 5 craBUTCS B TOM Ciydae, €ClIM yYalllMics BBINOJHWI paboOTy B MOJIHOM 00bEME C
COONIIOJICHNEM  HEOOXOAWMOM  IOCIEIOBAaTEIbHOCTH TPOBEACHHUS ONBITOB W W3MEPEHUH;
CaMOCTOSITENILHO U PAallMOHAIILHO MOHTUPYET HEOOX0AMMOE 000py10BaHUE; BCE ONbBITHI IPOBOJUT B
YCIOBUSAX M peXHMax, 00eCHeuMBAIOIIMX IOJY4YE€HHE IPABUIIBHBIX PE3YyJIbTaTOB M BBIBOJIOB;
cobuogaeT TpeGoBaHUs IPaBUIl O€30IIaCHOTO TPY/a; B OTYETE MPABUIBHO U aKKYPAaTHO BBINOJIHSAET
BCE 3alMCH, TaOIULbI, PUCYHKH, YEPTEXKH, IpaduKU, BHIYMCICHUS, IPABUIBHO BBIIOIHSIET aHAIU3
MOTPEIIHOCTEN.

Ouenka 4 cTaBUTCS B TOM CJy4yae, €CIU YyYallWiics BBINOJHUI PabOTy B COOTBETCTBUU C
TpeOOBaHUSMU K OLIEHKE 5, HO JIOMYCTHUII JIBa-TPH Helo4deTa, He Oosee oHO He rpyOoit OmuOKU U
OJIHOTO HEIOYETA.

Ouemca 3 cTaBUTCA B TOM cjIyduae, €Ciin yanHﬁCﬂ BBITTOJTHHJT pa60Ty HC ITOJIHOCTBIO, HO 00BeM
BBIIIOJIHEHHOM 4acTH TAKOB, YTO IMO3BOJIACT IMOJIYYHUTDb IMPABUJIBHBIC PE3YJIbTATHI U BBIBOJAbI, €CJIN B
XO0J¢€ MPOBCACHUSA OIIbITa U H3MepeHHfI ObLIH AONYIICHBI OIINOKH.

Ouemca 2 CTaBUTCS B TOM cjIydac, €Ciin yanHﬁCH BBITIOJITHUII pa60Ty HE IOJHOCTHIO M 00BEM
BBIIIOJIHEHHOM pa60TBI HE MO3BOJIACT CACIIATb IPAaBHUJILHBIC BBIBOJbI, BBIYHCIICHUS, Ha6J'IIO,I[eHI/I$I
MMPOBOAUIIMCH HEIIPABUIILHO.

Bo Bcex ciyyasx oOIeHKa CHIDKAeTCs, €CJIM ydYalluiics He coOmoman TpeOOBaHWI MpaBuil
6e30macHoro Tpyaa.

IlepeyeHb OIINOOK.

|. I'pyOble ommoOKu.

1. He3nanue ompenenieHnii OCHOBHBIX TOHSITHI, 3aKOHOB, MPaBUJI, MOJOXKEHUN TEOpUH, GOpMYII,
OOIIENTPUHATHIX CHMBOJIOB, 0003HaUeHHUs (PHU3NUECKUX BETUYHH, CTMHUAILY U3MEPEHUS.

2. HeymeHue BBIIEIATH B OTBETE TIIABHOE.

3. HeymeHue mnpuMEHSATh 3HAHUS s pEUIeHHs 3a7ad U OOBACHEHUS (PUINYECKUX SBICHUM;
HEMPaBUWIBHO C(HOPMYIUPOBAHHBIE BOIMPOCHI, 3aJaHMsl WM HEBEPHbIE OOBICHEHHS XOJa UX
pelieHns, HE3HAHUE NPUEMOB PEIIEHUS 3a7ad, AHAJIOTMYHBIX paHEe PEHIEHHBIMH B KJAccCe;



OI_HI/I6KI/I, IMOKAa3bIBAOIINUE HCEIIPABUJIBHOC ITOHMMAHHUEC YCIOBHA 3aJadyd HWJIWM HCIPABHUIBHOC
HUCTOJIKOBAHUC PCHICHUA.

4. Heymenue 4nTaTh U CTPOUTH IpapuKu U MPUHIUIHATILHBIE CXEMbI

5. Heymenue moarotoBuTh K paboTe YCTAaHOBKY WJIM JiabopaTOopHOe 00OpyAOBaHHE, MPOBECTH
OTIBIT, HEOOXOIMMBbIE PacUeThl UM UCIIOIb30BATh IMOJTYYCHHbIE JAHHBIE /IS BHIBOJIOB.

6. HebpexHoe oTHOIIEHHE K J1a00paTOpHOMY OOOPYIOBAHUIO U U3MEPHUTEIbHBIM MTPUOOPaM.
7. HeymeHue onpenenuTs MOKa3aHusi U3MEPUTEILHOTO Tpruodopa.

8. Hapymienue TpeboBaHwmii paBuil 0€30MaCHOTO TPY/Ia IPH BBHITIOJTHEHUH SKCIICPUMEHTA.

1. HerpyObie omuoku.

1.Herounoctu (hopMynupoBOK, OmpeseieHui, 3aKOHOB, TEOPHii, BRI3BAHHBIX HEIMOJHOTOW OTBETa
OCHOBHBIX MPU3HAKOB ompeaensieMoro moHsTus. Omulky, BbI3BaHHBIE HECOOIIOJECHUEM YCIOBUI
MIPOBEICHUS OIbITA U U3MEPEHUH.

2.0mubKM B YCIOBHBIX O0OO3HAUEHHUSAX Ha MPHUHIMIIMAIBHBIX CXEMaX, HETOUYHOCTH YEpPTEXKEi,
rpaduKoB, CXeM.

3.ITponyck win HETOYHOE HaMCaHUEe HAMMEHOBAHUM eMHUL (PU3UUECKUX BEIUYHH.
4.HepanuoHanbHbIi BEIOODP X0/1a PELICHHUS.
I111. Hepouertsnl

HepaHI/IOHaJ'H)HBIG 3alUCH IIPU BBIYUCIICHUAX, HCPALIMOHAJIbHBIC ITPUEMBI BBI‘IHCHGHI/IIZ,
npeoOpa3oBaHM U pEIICHUS 3a/1ad.

Apubdmerndeckre OMMUOKH B BEIYUCICHHX, €CIIM 3TH OMUOKU Tpy00 HE HCKAXKAIOT PeaJbHOCTh
MIOJIyYEHHOTO pe3yybTara.

OTnenbHbIE NOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA MIIN OTBETA.
HeOpesxHoe BBINOIHEHHE 3aMucei, uepTexeil, cxem, rpaduKoB.
5.0p¢dorpaduyeckre u MyHKTyallMOHHBIC OIITHMOKH.
HNucTpymMeHTapHii 115 OLeHUBAHUSA AOCTHKEHUH yYaluxcs
KagecTBO yueOHO-BOCITUTATENBHOTO MPOLIECCA OTCIECKUBACTCS Yepe3:
- TECTUPOBAHUE,

- CAaMOCTOATENbHbIE U IIPOBEPOUYHBIE PabOTHI,

- 3a4eTHI,

- 71a00paTOpHbIE U MPAKTUUYECKUE OTUETHI,

- JOMalllHUE O6I_I_II/IC U UHAUBUAYAJIBHBIC pa6OTLI;



-TBOpYECKHUE PAOOTHI.

5. Coaepixkanue kypca «Pusukar.
11 knace.

(ba3oBblii ypoBeHb)
OCHOBBI JIEKTPOAMHAMU KU

MaruuTtHOE mOJ€e. BEeKTOp MHIYKLIMM MarHUTHOrO mojs. J[eliCTBME€ MAarHUTHOrO MOJsA Ha
MPOBOJHUK C TOKOM M ABWXKYIIYIOCS 3apsokeHHyro yactuily. Cuina Amnepa u cuna JlopeHia.
MaruuTtHble CBOHCTBA BEIIECTBA.

SIBneHue DJEKTPOMArHUTHOM MHAYKUMU. MaruutHelii 1notok. IlpaBwio Jlenma. 3axon
JJIEKTPOMArHUTHOM MHAYKUUU. SIBlIeHNE caMOMHIAYKIHMU. IHIYKTUBHOCTD. DIEKTPOMAarHuTHOE
noJe. JHepaus INeKmpoOMacHUMHO20 NOA.

KoJse0anus 1 BOJIHBI

Mexanunueckue konebanus. ['apmonumueckue konebanus. CBoOOIHBIE, 3aTyxaloulue,
BBIHYX/ICHHbIE KoneOanus. [IpeBpaltiieHus snepruu npu konedanusax. Pezonanc.

OnexTpoMaruuTHble kosedanus. KonedarenbHblil KOHTYp. [lepeMeHHBIN IEKTpUYECKUI TOK.
Pezonanc 6 anexkmpuueckoii yenu. Kopomkoe 3amvikanue.

Mexannueckue BOJHBL [IpomonbHBIE W TIONEepedHble BOJNHBI. CKOPOCTh W JUIMHA BOJHEI.
Humepgepenyus u ougppaxyus. Snepeusi 6onnvl. 36yK0able BOMHbL.

3HeKTpOMarHI/ITHBIC BOJIHBI. CBolicTBa QJICKTPOMArouTHBIX BOJIH. I[I/IaHaBOHBI
QJICKTPOMArHuTHBIX I/ISJIy‘IeHI/Iﬁ " UX IIPAKTHYCCKOC IIPUMCHCHUC.

Onrtuka

I'eomerprueckas onrtuka. CKOpOCTh CBeTa. 3aKOHBI OTPAKEHUS M IPEIOMIICHUS CBETA.
®opmysna ToHKOHN nuH3bl. BonHOBbBIE cBoMcTBa cBeTa: nucnepcus, uHTepdepeHius, audpaxmuus,
HOJISIPU3ALUSL.

OcHoBBI cIenUAJIbLHOMH TEOPUH OTHOCUTEJIBHOCTH

HOCTy.TIaTH TCOpHUU OTHOCUTCIIBHOCTU UW CJICACTBUA H3 HUX. I/IHBapI/IaHTHOCTL MOAYJIA
CKOpPOCTH CBCTA B BAKYyMC. 3Hepr1/151 mokos. CBS3b MacChl U SHEpPIUun CBO6OI[HOI>1 YaCTHIIBI.

KBanToBas ¢pusuka. Pu3nka aroMa 1 aTOMHOI0 siApa

l'umoreza M. Ilnanka. @orosnextpuueckuit 3¢¢exr. OnbiTel  CroseroBa. 3aKOHBI
dororddekra. VYpaBHenue OifHmreitHa. DoToH.  KopmyckynspHO-BOJHOBOH  Ayasu3M.
Coomnowenue neonpedenénnocmet I eiizenoepea.

HnaHeTapHa;I MOACIb aTtoma. OObsCHEHUE JIUHEHYATOro CIICKTpa BOJOpOAa Ha OCHOBC
KBAHTOBBLIX IOCTYJIATOB Bopa.

CocTaB M CTpO€HHE AaTOMHBIX s/iep. DHEprusl CBSI3W aTOMHBIX sijiep. Bunibl paanoakTUBHBIX
IIPEBPALICHUI aTOMHBIX SAE€p. 3aKOH paJMOaKTUBHOIO pacraja. SnepHelie peakunu. llennas
peakuus neneHus aaep. Ilpumenenue si0epHoil snepeuu.

DOneMeHTapHbIe YacTullbl. DyHIaMeHTaIbHBIE B3aUMOICHCTBUSI.

Ctpoenue Bcenennoii



ConHeunas cucrema: IJaHETHl U Malible Tena, cuctema 3emiss—Jlyna. CtpoeHue u 3Boonus
Connna u 38&31. Kinaccuduxanus 38€31. 3BE31bI 1 UICTOYHUKH UX SHEPTHUH.

lNanaktuka. CoBpeMeHHbIE MPE/ICTABICHUE O CTPOECHUHU U 3BOJIIOLIMU BceneHHOM.
(Yray6JieHHbII YPOBEHBD)
OCHOBBI JIEKTPOAMHAMHUKH.

MaruuTHOe noJsie. Bektop MarHuTHOM MHAYKUMH. [[puHINUN CyNepno3ului MarHUTHBIX TOJICH.
MaruutHO€ 1oje MPOBOAHUKA C TOKOM. JI€MCTBHE MAarHMTHOIO IMOJII HAa TPOBOAHUK C TOKOM M
JBUKYITYIOCS 3apshkeHHYro yactuiy. Cuna Amnepa u cuia Jlopenna.

[Torok BekTOpa MarHUTHOM HMHAYKUIUH. SBIEHUE 3JIEKTPOMAarHUTHOW WHAYKUMH. [IpaBuio
Jlenna. 3axkoH snexkTpoMarHUTHOM MHAYKIUH. DJIC MHAYKIMU B ABWXKYIIMXCS IPOBOJHUKAX.
SIBnenne caMOMHAYKUMU. WHAYKTUBHOCTh. DHEPrus SJIEKTPOMArHUTHOTO ToJisi. MarHuTHbIe
CBOICTBa BEIIECTBA.

KoJse0anus 1 BOJIHBI

Mexanuueckue KoseOaHus. AMIUTUTY/AA, EPHO, YacTora, (a3a konebanuid. [IpeBparieHus
SHEPTHH NPHU KOJICOAHUAX. BolHydicOeHHble Koebanus, pe3oHaHc.

OnexTpoMarHuTHele KosieOanus. KosebaTtenbHblii KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE
KosiebaHus. BBIHYXIeHHblE 3JIeKTpOMarHuTHele KojeOaHus. Pe3onanc. IlepemeHHBIN TOK.
Konznencarop n Karymika B IIEIH EPEMEHHOTO TOKa. DneMenmaphas meopus mpancgopmamopa.
ITpounsBoncTBO, Iepeada U NOTPEOICHUE IIEKTPUIECKON SHEPTUH.

Mexanuueckue BonHBL.  [lomepeuHble M MPOJONBHBIE  BOJHBL.  DHEPrHsi  BOJHBL
NnuTepdepenius u nudpaxius BOJIH. 3BYKOBbIE BOJIHBIL.

DNEKTPOMarHuTHOE ToJIe. Buxpesoe BJIEKTPUYECKOE ToJIE.

OneKTpOMarHuTHbIE BOIHBI. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH. /[Mana3zoHsl 3J€KTPOMarHUTHBIX
M3JIy4eHUN U UMX NPAKTUYECKOE NMpUMeHeHHe. [IpuHiunel paguocsasu u tenesuacHus. Pazsurue
CPEICTB CBS3H.

Onrtuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacnpocTpaHEeHHE CBETa B OJHOPOIHON Cpene.
3aKOHBI OTpaXEHUs U INpesioMileHus cBera. [lomHoe oTpakenue cBera. @opMyiia TOHKOW JIMH3BI.
Ontuyeckre npruoOopkl.

Ckopocth cBeta. BonHoBble cBoiicTBa cBeta. [lucnepcusi cBeta. MHTepdepeHuus cpera.
KorepentHocts. qudpakuus cseta. [lonspuzamms cera.

Bunsl wusnyuenuit. Cnexkmpul u cnekmpanvHulii axaiu3. lIpakTudeckoe NIpHMEHEHHE
3JIEKTPOMArHUTHBIX U3TYyYECHUH.

OcHoBbBI CHCIII/IaJILHOﬁ TECOPUHU OTHOCUTEJIBHOCTH

NHBapuaHTHOCTh MOJYJIE CKOPOCTHM CBeTa B Bakyyme. [IpUHIMI OTHOCUTEIBHOCTH
OutHmTenHa. [Ipocmpancmeo u epems 6 CneyuaibHoOUuU meopuu OMHOCUMENTbHOCMU. OHepaus u
UMnybe c00600HoU Yyacmuysl. CBSI3b MAaCChl U SHEPTHH CBOOOHON YaCTULIBI. DHEPIHsl TOKOSI.

KBanroBas ¢pusnka. Pu3nka aroMa ¥ aTOMHOI0 s1/Apa

[IpenmMer u 3a1aun KBAaHTOBOW (DUBUKH.



TemnoBoe nznydenue. Pacnpesnenenue sHeprun B CeKTpe adCOMOTHO YépHOro Tena. ['unoresa
M. IInanka o kBantax. ®oto3addekr. Onbitel A. I'. CroneToBa, 3akonbl porodddexra. YpaBHeHue
A. Ditamreiina st potodddexra.

®otoH. ['mnoreza ne bpoilsisi 0 BOJHOBBIX CBOMCTBaX 4YacTUIll. KopmycKynsipHO-BOJIHOBOMH
nyanu3Mm. CootHoineHue HeompenenéHHocteil ['eiizenOepra. JlaBnenuwe cera. Oneimsr 11 H.
Jlebeoesa u C. U. Basunosa. [[ugppaxyus 31ekmponos.

Mopnenu crpoenust aroma. OmnbiTel Pesepdoppa. [lnanerapnas monenb CTpoeHHS aToMa.
OOpsicHeHHE IMHEHYaToro CIEKTpa BOJOpPOJAa Ha OCHOBE KBAaHTOBBIX IOCTyJIaToB bopa.
CrnioHTaHHOE U BBIHYXJICHHOE U3ITy4CHUE CBETA.

CocraB u cTpoeHHe aTOMHBIX sep. M3oTomnbl. SnepHbie cuibl. JlepekT Macchl. DHEprus CBSA3H
aTOMHBIX SJIEP.

PannoaktuBHOCTh. Buabl pagMOaKTUBHOTO H3Iy4Y€HHs. 3aKOH PaJMOAKTHUBHOIO pacraja.
SnepHbple peakuuu, peakuuu AeneHus U cuHTe3a. LlemHas peakuust neneHus snuep. AnepHas
sHepreTuka. TepmosepHblii cuHTe3. [IpuMeHeHue saepHON SHEpPruu. buonozuueckoe oOelicmaue
PAOUOAKMUBHBIX U3TYYEHULL.

OnemeHTapHble yacTHllbl. DyHAaMEHTAIbHBIE B3aUMOJEUCTBUS. Yckopumenu snemenmaphbix
yacmuy.

Ctpoenue Bcenennoii

[IpuMeHUMOCTh 3aKOHOB (PU3UKU ISl OOBSICHEHHS MPUPOJbI KOCMHUYECKUX OOBEKTOB.
Connevnas cuctema. 3BE3IBI M UCTOYHMKU WX 3Hepruu. Kiaccudukanus 3BE3a. DBOMIONUS
CoinHna u 3B€31.

lanaktuka. Jlpyrue ramaktuku. [IpocTpaHcTBeHHO-BpeMEHHBIE MAacIITaObl HaOIIOIaeMOM
Bcenennoii. [Ipencrasnenne 06 3Bomonuu Beenennoit. Témnas mamepust u mémuas dHepeus..

IIpumepHBbIii NepeyeHb NPAKTHYECKUX U J1a00PaTOPHBIX PadoT.

IIpsiMble U3MEpEHNUS:

- oIlpeJeneHne nepruoaa oOpaleHrs IBOMHbIX 3BE3]] (TIeYaTHbIE MaTepHUabl).
- KocBeHHbBIE U3MEPEHUS:

- UIBMCPCHHUC HaHpH)KéHHOCTI/I BHUXPCBOI'0 3JICKTPHUYICCKOT'O IIOJIA (HpI/I
Ha6J'II-0I[eHI/II/I BHCKTpOMaFHHTHOﬁ HHAYKIHH;

- OmpeIeNIeHUe TIOKA3aTeNsl PETIOMIICHHUS CPEJIBL;.
- m3MepeHHe (POKYCHOTO PacCTOSHUS COOMPAFOIIEH 1 pacCeUBAIOIIICH JIHH3,;
- ONpeJeSICHUE JTMHBI CBETOBOM BOJIHBI,

- oleHKa MH(OPMAIMOHHON EMKOCTH KoMITakT-ucka (CD);

Habmonenust

- Ha6J'IIOI[eHI/IC BBIHYKICHHBIX KoJIcOaHMI 1 PE30HAHCA,

- Ha6J'IIOI[eHI/IC SIBJICHUA SHCKTpOMaTHHTHOﬁ HWHIOYKIWH;

- HaOJIOJICHNME BOJIHOBBIX CBOMCTB cBeTa: mudpakims, WHTEpEpEHIHs],
TIOJIIPU3AITHS;



-HaOJIIOJICHUE CTICKTPOB;

- BeuepHHe HaOmoaeHusI 38E311, JIyHbI 1 TUTaHET B TEIECKOIT WM OMHOKITb.
Uccnenosanus:

- HCCJIEIOBAHUE SIBJICHUS MICKTPOMArHUTHOM UHYKLIVY;

- HCCIIEZI0BAaHUE 3aBUCHMOCTH yIJIa IPEJIOMIICHUSI OT yIIa ITaJCHHUS,

- HCCIEAOBAaHUE 3aBUCHUMOCTU  PACCTOSIHUS JIMH3blL JI0 HM300paKEHUS
OT PaCCTOAHUA JIUMH3BI 10 NPCAMETA,

- HCCJIEIOBAHHUE CIIEKTPa BOJIOPO/IA;
- HCCIIEZIOBAHME JIBYDKEHUSI IBOMHBIX 3BE3/] (TI0 ITEYATHBIM MaTepHraiaMm).
- IIpoBepka rumores:

- TpU 3aTyXaHWW KoJieOaHWH aMIUIMTyJa OOpaTHO NPOMOPLUMOHAIBHA BPEMEHHU;
- Yroil IPesIOMIIEHHS IIPSAMO IPOIOPLMOHAIICH YIUTY IIAACHUS;

- IIPY IUIOTHOM CJIOYKEHUH JBYX JIMH3 OIITHYECKHE CUJIbI CKIIA/IBIBAIOTCS,

- KoHCTpyHpoBaHME TEXHUYECKUX YCTPOUCTB:

- KOHCTPYHMPOBAHHE JIEKTPOIBUTATEIIS;
- KOHCTpYHMpOBaHHUE TpaHchopmaropa,
- KOHCTPYMPOBAHHE MOJICIH TEJIECKOIA HIIH MHUKPOCKOITA.

6. KoHTpoJ/IbHO-TeMaTH4YeCcKOoe IVIAaHMPOBaHue Kypca «@u3ukay, 118,60 kiacca

Ne | Conepxanue pazaena Kon- | KontponbHsle, Jara
BO
MPaKTUYECKHE,
Yacos

nabopaTopHble paboThI

1 | OcHOBBI 31EKTPOAMHAMUKHU: 9/18

MaruuTHoe ToJe. 5/9 JLP.-1,3-1

DNeKTpOMarHUTHASE MHIYKIIHSL. 4/9 JLP.-1,3-1

2 Konebanus v BOJHLL: 16/42
MexaHnuecKkue KoeOaHus. 37 JLP.-1,3-1
DJIeKTPOMarHUTHBIE KOJICOAHUSI. 6/16 3-1

€XaHUYECKHE BOJIHBI.
4/11 3-1
DJIEKTPOMArHUTHBIC BOJTHBI.
3 Ornruka: 13/25

CaeroBble BONMHEL I'eomerpuueckas | 11/20 | JLP.-4,3-1
¥ BOJIHOBAs OTTHKA.




N3iy4eHue u CeKTpHl.

2/5

OCHOBEI crenragbHOI teopun | 3/5 3-1
OTHOCUTEIILHOCTH

KBanToBas ¢usuka: 17/41

CBeToBbIe KBAHTHI. 5/10

ATtoMHas (u3suka. 3/10 JLP.-2,3-1
dusrKa aTOMHOTO SIIpa. 7/16 JLP-1
DJIeMEHTapHBIE YaCTHUIIBI. 2/5 31
Crpoenne Beenennoi 5/9 J.P.-1,3-1
[ToBTOpEHHE -7

Pe3seps 5/23

UTOI'O 68/170







7. Iloypo4Ho - TeMaTH4YecKOe IJIAHNPOBAHUE

Tema ypoka
Ne, Buanl JesaTeabHOCTH | Bo3aMosKHBIE HcnoabzoBanne IOP,
n/n E Conepuanue yyauuxcs (hopMBI KOHTPOJIS y4eOHOro 060py10BaHUSA
=
OcHOBBI YIeKTpoAUHAMHKH (94./184.)
1. MaruuTtHoe noje (54/.94.)
1/1 MaruutHOe nosie. | JlaBaTe onpenencHus NoHATHN: | becena no | IIpe3enTanus u
WNunykums MarHWTHOTO | MAarHUTHOE TIOJE, WHIYKIWS | U3ydeHHOMY BHJIEOJIEMOHCTPAITIH.
. moyiss.  Bektop — MarHWUTHO# | MarHUTHOTO MaTepuaty, Ompoc. OobopynoBanue: Habop
BBOIHBII MHCTPYKTa)K II0 TEXHHKE ., o
UHIYKIWHN. JeiicTBue JIEMOHCTPALlMOHHBIN
GesomacHocTH. MarnwrHOE foJe. MAarHuTHOTO IO Ha | 1I0JI1, BHUXPEBOC IIOJE, Cuia «MaraurtHoe oJe»,
HHHyKHHﬂv MarHUTHOTO  mojii.  BexTop MPOBOAHUK C  TOKOM | Awmmepa,  cuna  JlopeHua, KOMITBIOTED, TIPOEKTOP.
MArHHTHOM HHLYKITHH. JBHXKYIYOCS 3apsKEHHYI0 ¢heppomarHeTuK,
yactuly. Cunma Ammnepa. Cuna
Jlopenua. ITpaBuno neBoil pyku. flome, Temnepatypa  Kiopw,
MaTHHTHELC cBOficTRa | MACHUMHAR  NPOHUYGEMOCTD
2 ewecta. Macnumnasn 3anuce | SCHECNEd. DpoHTaTBHBIN
unghopmayuu. Tlasats onpenenenue exuummp | OMPOS ycrable | [IpesenTanus u
Pemmentie 33724 Mo Teme: <MarmmTHLe 3ﬂegmpou3ﬂ4epumeﬂbnbze WHJTYKITHH MATHHTHOTO TIOJS. gTBeTLI Ha BOIPOCHI. g/lgeOHeMOHCTpé-lI_II/II/I. ;
IPUOOD L. eIIeHre 3a/1a4. opya0BaHHUe: Habop
B3aHMO/ICHCTBHSD. Ilepeuncisarp OCHOBHBIE JEMOHCTPALMOHHBIH
CBOIMCTBAa MarHUTHOTO I1OJISL. «MaruuTHOE HOIe»,

N3o0paxath MarHUTHBIC

KOMITBIOTED, TPOEKTOP.




2/3

[eiicTBue MarHUTHOTO o Ha

JIMHHUHA IIOCTOAHHOI'O
Marfura, IpsaMoro

IMPOBOJJHUKA C TOKOM,
KaTylIKH C TOKOM.

HaOmromate B3auMOIEHCTBUE

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI HAa BOTIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«MarautHoe oJye»,
KOMITBIOTED, TIPOEKTOP.

MIPOBOJAHHK C TOKOM M JBWKYIIYHOCS TIposepounas
3apsokeHHyl0 dactuiy. Cuna  Awmmepa. KaTyIIKK C TOKOM M MarHura, pabora.
Cuna Jlopenua. IIpaBuio eBoii pykH. MarHuTHOM
CTpPENIKH M TIPOBOAHMKA C
TOKOM, JIeHCTBAS
MarHMTHOTO MOJS Ha
14 Ilepeuncnare Tunsl BemecTs | OpOHTAIBHBIN [Ipe3enrtanus u
M0 MAarHUTHBIM CBOWCTBaM, | OMpoc, BUJICOIEMOHCTPALIHH.
Ha3bIBATh 3IEKTPOHHBII OobopynoBanue: Habop
ompoc, YCTHBIE | IEMOHCTPAIIOHHBIN
Pemenne samad EI'D mo Teme «Cnna CBOHCTBA ~ 1HMa-, TMapa- H | oreThl HA BONPOCHL | «MarHuTHOE TI0JIE,

Awmmnepa.Cuna Jlopenma».

(beppoMarHeTUKOB.

N3mepsrts CUILy
B3aUMOJICHCTBUS KAaTYyIIKH C

Pemrenue 3agauy.

KOMITBIOTED, TPOEKTOP.




3/5

MarsauTHble CBOMCTBA BEIIECTBA.

/6

MarnautHas 3aInCh WHPOPMAIIUH.
DJeKTpon3MepUTEIbHbIE IPUOOPHI.

TOKOM M MarHura.

Hccneoosamo MASHUMHbLE
ceolicmea mez,
U320MOBAEHHBIX U3 PAZHBIX

mamepuanos.

PaGorats B mape npum
BBIMOJIHEHUN  TPAKTHYECKHUX
3a/laHHl, B IIape U

IpyIIIE IPY PELICHUH 3a4a4.

Obvacuamo npUHYUn
deticmeus
91eKMPOUIMEPUNETTLHBIX
npubopos,

cpomMKozoeopumeii u
aﬂeKmpO()eueameJm.

Haxonute B nuteparype u B
Wurteprnere wuHbOpMAIUO 0
BKJIaJ1e

Awmmepa, JlopeHnia B u3yueHue
MarHUTHOTO TIOJISl, PYCCKOTO
¢dusnka

CroneroBa B HCCIIEIOBaHHE
MarHUTHBIX CBOIICTB
(beppoMarHeTuKoB, o

CrapToBbIit
KOHTPOJIb.
OpOoHTAIILHBIN
ompoc,

3JIEKTPOHHBIN

omnpoc, YCTHBIE
OTBETHI Ha BOIIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«MarautHoe oJye»,
KOMITBIOTED, TIPOEKTOP.

OpOoHTAIIBLHBIN
ompoc,
3IEKTPOHHBII
oImpoc, YCTHBIE
OTBETHI Ha BOIPOCHL.
Pewrenue 3anay.
CamMocTosTenbHas
paborta.

[Ipe3enTanus u
BHJIEOJIEMOHCTPAITIH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«MarautHoe Toye»,
KOMITBIOTED, TIPOEKTOP.




7 B HCCJIEJOBAaHHE MAarHUTHBIX | OpOHTAIBHBIN [Ipe3enTtanus u

CBOWCTB (peppOMArHeTHKOB, O | OIMpOC, BHUJICOIEMOHCTPAIIHH.
Pemienne  3agay Ha ~ MarHUTHBIC DIICKTPOHHBIN OGopynoBanue: Habop
B3aMMO/ICHCTBHS. NPUMEHCHUU 3aKoHa AMIepa, ompoc, YCTHBIC | IEMOHCTPAIIMOHHBIHN
HPaKTHICCKOM OTBETHI Ha BOMPOCHL. | «MarHUTHOE oJe»,
HCTIOJIb30BAHMM JICHCTBHS Penrenue 3amay. KOMIIBIOTED, TIPOEKTOP
MarHUTHOTO ToJIst Ha _
4/8 ABIKyIIHHCS 3aps, DpoHTATBHBIN [Ipe3enranus u
YCKOPUTENSX dIeMeHTapubx | OMPOC, BUJICONCMOHCTPAIIMH.
AIIEKTPOHHBII Oo6opynoBanue: Habop
Jlaboparophnas pabota Nel «M3mepenue YyacTull, 0 BKJIage | OIpoc, YCTHBIE | JEMOHCTPALMOHHBIH
CUJIBI B3aUMOJCHCTBUS KaTyIIKU C TOKOM POCCUICKUX YYEHBIX B | OTBETHI Ha BOIIPOCHL. | «MaraurHoe ToJje»,
W MarHuray. CO3/laHHE YCKOpHTEJIeH Pemenue 3anau. KOMIIBIOTED, IIPOEKTOP
DIIEMEHTAPHBIX YAaCTHI[, B TOM
YuCclie B OOBeTMHEHHOM
WNuctutyte
5/9 3auer mo Teme

Snepusix HUccnenoBanuid B
HdybHe w Ha  agpoOHHOM
kosuaiiaepe B Llepue;

Bauer Nel mo Teme «MarHuTHEIE
B3aMMOJENCTBUS»

DJIEKTPOMATHUTHAsA MHAYKIUS (44./94.)




6/10 SlBneHue  3JEKTPOMArHUTHOM
WHIYKIUU. MaraurtHebli
SIBneHUE ANEKTPOMArHUTHOM HHIYKLHWU. HOTOK.
MarsuTHbIN OTOK.
/11 3akoH DIIEKTPOMATHUTHOMN
WHAYKIHH.
ONEKTPOMarHuTHOE ToJe.
Buxpesoe aneKkmpuyeckoe
Pemenue 3amau nHa SMEKTPOMArHUTHYIO none. ITpaxTHuecKkoe
WHAYKIHIO 1 MAarHUTHBIN MTOTOK. TpHMeHeH e 3aKOHA
ANIEKTPOMArHUTHOW WHIYKIIWH.
Bosnuxnosenue a/]C
UHOYKYUU 8 0BUICYIUXCS
NPOBOOHUKAX. SBnenue
CaMOWHIYKITUH.
7112 NHAyKTHBHOCTS. OHeprus
MarHUTHOT'O OIS TOKA.
[TpaBumno Jlena. 3aKkoH Ha6opaToprle paGOTI)I: 1.
3JIEKTPOMArHUTHON HHAYKLHH. Hccnenosanne
OnexkrpomarautHoe nose. [Ipaktuaeckoe
NpPUMEHEHHE 3aKOHA DIIEKTPOMArHUTHOM ABJICHMSA
HHAYKIUH. 3JIEKTPOMAarHUTHON

uHayKIuu. KoHcTpyupoBaHue:

JlaBath OTIpeICTICHHS
TIOHATHH: SIBIICHHE
ANIEKTPOMArHUTHON UHIYKIUH,
MarHuTHeli ~ 1motok, OJIC
WHAYKOWH,  HWHIYKTABHOCTD,
CaMOWHIYKIIHS, DJ1C
CaMOMHTYKIIHH.
Pacno3naBars,
BOCITPOHU3BOJIUTD,

HaO0II01aTh SIBIICHUE
ANEKTPOMArHUTHON MHIYKIUH,
MMOKa3bIBaTh MIPUYUHHO-
CJIEICTBEHHBIE

CBS3M  TpH  HAOIIOJEHHUH
SIBJICHUSL. HaOmronarte u
aHAIM3UPOBATh
9KCIIEPUMEHTHI,
JIEMOHCTPHUPYIOIIKUE  MPABUIIO
Jlena.

DopMyIIHpOBaATH TIPABUJIIO
Jlenma, 3aKOH

3J'I€KTpOMaFHHTHOfI HWHAYKIUH,
rpaHulbl €70 IPUMEHUMOCTH.

Hccnenosats SIBJICHUE
3JIEKTPOMATrHUTHOW UHAYKIIUH.

Ilepeuucname  ycnosus, npu

®poHTaTBHBIN [Ipe3enTanus u
ompoc, BHIE0JIEMOHCTPAITHH.
AJICKTPOHHBII O6opynoBanue: Habop
ompoc, YCTHBIE | NIEMOHCTPALIMOHHBIH
OTBETHI Ha BOIPOCHL. | «DIEKTPOMarHUTHOE
Pemenwne 3anau. ToJIe», KOMITBIOTED,
MIPOEKTOpP
®OpoHTaTBHBIN IIpezenTanus u
ompoc, BUJICOJIEMOHCTPALIMH.
3IEKTPOHHBII OobopynoBanmue: Habop
ompoc, YCTHBIE | IEMOHCTPAIIOHHBIN
OTBETHI Ha BOIPOCHL. | «DIEKTPOMarHUTHOE
Pemenue 3anau. oJiey, KOMIIBIOTED,
MIPOEKTOP
DpOoHTANBHBII [Ipe3enrtanus u
ompoc, BUJIEOJIEMOHCTPAITUH.
AIEKTPOHHBII Oo6opynoBanue: Habop
orpoc, YCTHBIE | JIEMOHCTPALIMOHHBIN
OTBETHI Ha BOIPOCHL. | «DIEKTPOMArHUTHOE
Pemenwne 3anay. ToJIe», KOMIIBIOTED,
MIPOEKTOP




/13

Buxpesoe ANEKTPUUECKOE
Bozauknosenne OJC UHAYKIUU
JBIDKYIIIAXCS TTPOBOTHUKAX.

II0JIC.

B

1. Konctpynposanue
JNEKTPOABUT ATEIIS.

KOmMopbix 803HUKAEM
UHOYKYUOHHDBIU MOK 8

3AMKHYOM KOHmYpe,
Kamyuike. Onpeoenamo
POTb  JICENe3H020

cepleynuxka 6  Kamyuixe.
H3zobpasicams epaghuuecku
6HeuHee U

UHOYKYUOHHOE — MACHUMHbLE
noJsi. Onpeoensimo
Hanpasienue

UHOYKYUOHHO20 moxa 8

KOHKpemHOU CUmyayuu.

OOBACHATH BO3HHUKHOBCHHC
BUXPEBOI'0 SJICKTPHUYCCKOI'0O
moja |

QJICKTPOMArHMuTHOTO I10JIA.

Onucoleams npoyecc
so3nurxnosenuss I/]C undykyuu
8 0BUIICYWUXCSL

NPOBOOHUKAX.

Ilpeocmasnsame
Oeticmeus
anekmpozenepamopa  u

npUHYUn

INEKMPOOUHAMULECKO20
MUKPOPOHAQ.

PaGorats B mape u rpymre npu
BBITIOJTHCHUU MPAKTHYCCKUX
3aJlaHuH,

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«IJNEKTPOMarHuTHOE
ToJIe», KOMITBIOTED,
MPOEKTOP




8/14

SIBnenue
caMonHAYKIHA. MTHIyKTHBHOCTE. DHEPTUS
MAarduTHOTO IIOJIS TOKA.

/15
Pemenne 3agauy Ha 3JEKTPOMArHUTHOC
ToIe.

9/16
JlaGopaTopHsie pabora No2
«HccnenoBanue SIBJIEHUSA
ANEKTPOMATHUTHON HHIYKIIHI.

117

KoncTtpynpoBanue anmekTpoaBuraress.

HanpaejleHue

UHOYKYUOHHO20 moka 8
KOHKpemHOU CUmyayuu.

OOBACHATE BO3HHUKHOBEHHE
BUXPEBOTO ANEKTPUYECKOTO
noias W

SJICKTPOMArHUTHOTO IT1OJIA.

Onucwvieamo npoyecc
so3HurxHosenus I/]C undykyuu
8 OBUIICYUUXCSL

NPOBOOHUKAX.

Ipedcmasnamo npuHyUn
oelicmeust
ekmpozeHepamopa  u

INEKMPOOUHAMUYECKO20
MUKPODOHAQ.

PaGorats B mape u rpymre npu
BBITIOJTHCHUHU MPAKTHYCCKUX
3aJlaHuH,

®poHTaTBHBIN [Ipe3enTanus u
ompoc, BHIE0JIEMOHCTPAITHH.
AJICKTPOHHBII O6opynoBanue: Habop
ompoc, YCTHBIC | IEMOHCTPAIIMOHHBIHN
OTBETHI Ha BOIPOCHL. | «DIEKTPOMarHUTHOE
Pemenwne 3anau. ToJIe», KOMITBIOTED,
MIPOEKTOP
DpoHTaTBHBIN [Ipe3enTanus u
ompoc, BHJICOIEMOHCTpAITHH.
3IEKTPOHHBII OobopynoBanmue: Habop
ompoc, YCTHBIE | IEMOHCTPAIIMOHHBIN
OTBETHI Ha BOMPOCHL. | «IIEKTPOMATHUTHOE
Pemenwne 3anau. TOJIe», KOMITBIOTED,
MIPOEKTOP
OpOoHTATBHBII [Ipe3enrtanus u
ompoc, BHJIEOJIEMOHCTPAITIH.
AIEKTPOHHBII Oo6opynoBanue: Habop
orpoc, YCTHBIE | IEMOHCTPALIMOHHBIN
OTBETHI Ha BOIPOCHL. | «DIIEKTPOMAarHUTHOE
Pemenne 3a/1a4. | TOJIey, KOMITBIOTED,
Pabora C | IpOeKTOp
YIeOHUKOM.
OpOoHTANBHBIN [Ipe3enrtanus u
ompoc, BUJIEOJIEMOHCTPAITUH.
AIEKTPOHHBII Oo6opynoBanue: Habop
ompoc, YCTHBIE | I€MOHCTPAIIMOHHBII
OTBETHI HAa BOMPOCHL. | «INEKTPOMATHUTHOE
Pemenne 3amaq. oJiey, KOMITBIOTED,
[IpezenTanuu MPOEKTOP

ydaniuxcs.




10/18

3auer Ne2 no teme «JIEKTpOMarHUTHas
UHAYKLIAS.

[IpoBogWTE aQHANIOTHIO MEXKIY
CaMOUHIYKLIMEN U MHEPTHOCTBIO.
Onpenensitsh 3aBHCUMOCTh
WHIYKTUBHOCTH KaTYIIKA OT
e& JUIMHBI U IUIOLIAa 1 BUTKOB.

Haxonuts B KOHKPETHOM
CHTYaIlMM 3HAYCHHs: MATHUTHOTO
noroka, DJIC unmykuuy, 3/[C
UHOYKYUU 68 OBUIICYUYUXCSL
NPOBOOHUKAX, SJC
CaMOMH/YKLIMY, HHIYKTHBHOCTb,
SHEPTHUI0  MAarHUTHOTO  TIOJIS.
HaxomuTh B nutepatype W B
WnTepnere wmHpOpManmmo 0
HUCTOPUM  OTKDPBITUS  SIBIICHHS
3NIEKTPOMATHUTHOW HWHAYKLUH, O
BKIIaJic B  M3YYCHHE  3TOTO
SBIICHUS ~ PYCCKOro  (pu3MKa
D. X. Jlera, o Oopebe ¢
TPOSIBIICHUSMU
SNIEKTPOMATHUTHOW HMHIYKIMH U
0 e  WCHONb30BAaHMM B
MPOMBIIIICHHOCTH. [ OTOBHTH
MPE3CHTAIIMH W COOOIICHUS
T0 U3YYCHHBIM TEMaM.

3auer 1o Teme




Mexanuueckue koJiedoanust (34./74.)

11/19 | MexaHnuuyeckue KoJieOaHUs.
CBo0OogHBIE KosebaHusl.
MaremMaTH4ecKui Hu
MPYKAHHBIH MAasiTHUKU.
[IpeBparnienuss 3HEPTUU MpH
KOJICOAHUAX. Awmromatyna,
nepuoja,  4actora,  (aza
KoJIEOaHH.

120
BeiHyxaeHHbIE  KOJeOaHus,
pe30HaHC.

121
Pemenne 3amau 10 TeMe
«MexaHnyeckue KoyieOaHus»

12/22

Jlaboparopuasi pabGora Ne3
«Ormpenenenne  yCKOPEHHUS
CBOOOJHOTO TMajZeHUsl TNpHU
IIOMOIITY MAasATHHUKA».

Mexanmueckue KoseOaHus.
CBoOomHBIE KOJTeOaHusL.
MareMaTHYeCcKUid ¥ NPYKUHHBIA
MasTHUKH. [IpeBparteHust sHeprun
Oph  KONeOaHWsX. AMIUIATYIa,
TIEPHO]I, YacToTa, (aza KoIeOaHHH.
BromyxeHHbIe KoneOaHwus,
pe3onanc. JlabopaTopHbIe paboThL:
1. Onpegnenenue

YCKOpEHUS
CBOOOIHOIO IaIeHAS
MIPH TIOMOIITH

masgtauka. Hccnemosanwms: 1.
IIpu 3aTryxanuu

KoJIeOanmit
o0OpaTHO

aMILUIUTYZAa

MPONOpLUOHAIbHA BPEMEHU

JlaBate omnpeneneHusl MOHSATHI:

KoJIeOaHus, KoJieOaTeabHast
cucTema,

MEXaHHYECKHE KOJIeOaHus,
TapMOHHYCCKIIC KOJICOaH,
CBOOOIHEIC

KoJeOaHus, 3aTyXaroIlHe
KOJeOaHusl, BBIHY>K/ICHHEIC
KoJIeOaHus,

pEe30HaHC, CMEILIEHHE,

aMIUIMTY/a, TIEPHOZ, 4acToTa,
coOCTBEHHAS

4acToTa, (aza.

[epeuncrsTe YCIIOBUSA
BO3HUKHOBEHHS KOJICOAHUIA.
IIpuBoauTh IIPAMEPBI
KoJieOaHus, CBOOOIHEIE
KOJIcOaHwMS, 3aTyXaroIue
KOJIeOaHws,

BEIHYKJICHHBIC KoJIeOaHws,
pe30HaHC.

[lepeuncnarp CIIOCOOBI
MOJIYYCHHUSI  CBOOOTHBIX U
BBIHYKICHHBIX

MEXaHUYECKNX KOJICOaHuiA.

CocraBnartb ypaBHEHHE

OpOoHTAIILHBIN
omnpoc,
3JIEKTPOHHBIN
ompoc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pewenue 3anay.

[Ipe3enTanus u
BHJICOAEMOHCTpALIH.
Oo6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«MexaHuueckue

KoJIeOaHus», KOMIIBIOTED,
MPOEKTOP

DpOoHTATBHBIN
orpoc,
3IEKTPOHHBII
ompoc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pewenue 3anau.

[Ipe3enrtanus u
BUJICOJIEMOHCTPAIIMH.
Oo6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«MexaHuyeckue

KoJeOaHus», KOMIIBIOTED,
MPOEKTOP

OpOoHTAIBHBIN
ompoc,
3JIIEKTPOHHBII
ompoc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pertenue 3agau.

[Tpe3enTanus u
BUJIEOJIEMOHCTPAITNH.
Oo0opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«MexaHn4yeckue

KoJIeOaHus», KOMIIBIOTED,
IIPOEKTOP

JlaboparopHas
pabora: HaIA4Yne
MPaBUIBHOW 3aIuCcHu
pe3yIbTaToB
NPSAMBIX M3MEPEHUil,
OoTBETa B EIWHHIIAX
CH, BBIBOJA.

[Ipe3enrtanus u
BUJIEOJIEMOHCTPAITUH.
OobopynoBanue: Habop
JIEMOHCTPAIIMOHHBIN
«MexaHuyeckue

KoJIeOaHus», KOMIIBIOTED,
MPOEKTOP




123

Pemenne 3amaa EI'D o teme
«MexaHnyeckue KoyieOaHus»

124

Pemenne 3a7a4 EID
TOBBIICHHON CIIOKHOCTH TIO
TEeME «MexaHuueckue
KOJICOaHMS .

MEXaHHUYCCKHUX KOJ'Ie6aHHI7[,
3aIIMChIBATh €I'0

pemenue.  OnpenensTs IO
YpaBHEHHIO  KOJe0aTeIhbHOTO
JBYDKEHUS

rmapaMeTphl KoeOaHus.

[IpencraBnsaTh  3aBHCHMOCTH
CMEILEHUS,  CKOpOCmU U
YCKOpeHUs OT

BPEMEHH IIPH  KOJeOaHUsIX
MaTeMaTHYEeCKOTO U

PYKUHHOTO MasiTHUKA

rpadMyuecKy, ONPEAEATh IO

®poHTaTBHBIN [Ipe3enTanus u
ompoc, BHIE0JIEMOHCTPAITHH.
AJICKTPOHHBII O6opynoBanue: Habop
ompoc, YCTHBIC | IEMOHCTPAIIMOHHBIHN
OTBETHI Ha BOIPOCHL. | «MexaHn4deckue
Pemenwne 3anau. KoJeOaHus», KOMIIBIOTED,
MIPOEKTOP
®OpoHTaTBHBIN IIpezenTanus u
ompoc, BHJICOIEMOHCTpAITUH.
AIEKTPOHHBII OobopynoBanmue: Habop
ompoc, YCTHBIE | IEMOHCTPAIIMOHHBIN
OTBETHI Ha BOIPOCHL. | «MexaHndeckue

Pewrenue 3anau.
[IpoBepounas
pabora.

KoJeOaHus», KOMIIBIOTED,

MIPOEKTOP




13/25

3auer Ne3
«MexaHn4yecKkue
KOJeOaHus.

oo

TEMEC

rpaduxy XapaKTePUCTUKHU:
AMIUTUTYAY,IIEPUOJ U YaCTOTY.

Uszobpaxcams epaguuecku
3a6UCUMOCTb AMRAUMYObl
BbIHYIHCOCHHBIX

KONebaHuii  om  4acmomol
8bIHYIICOAIOWEl CUTbL.
Ananusupogsamo

u3MeHeHue OaHHO20 2paguxa
npu  U3MEHeHuu MmpeHus 8
cucmenme.

Haxoguth B KOHKpPETHBIX
CUTyalUsIX 3HAYEHUs MEepUoja
Kose0anmii

MaAaTEMaTUYCCKOT'O n
IIPY>XUHHOT'O MasTHHKa,
OHCPrur MasiTHUKA.

OOBACHSTH MpeBpaIleHus
JHEPrHM TpU  KoieGaHUsIX
MaTeMaTHYECKOTO

MasTHAKAa ®W  Ipy3a Ha
npyxuHe.Hccreoosams
3A6UCUMOCTb nepuooa
Kosebanul

mamemamuieckozo

MaimHuka om  eco ()JZUHbl,

<<<<<<< o N

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

OoGopynoBanue:
KOMITBIOTED, TIPOCKTOP.




JJ1eKTPOMATHUTHBIE KoJedanust (64./164.)

14/26
DNeKTpOMarHUTHbBIE
xonebannst. KoiebarenpHbIi
KOHTYP.

127
CBo0OOIHBIE
ANIEKTPOMAarHUTHEIE
KoJie0aHusl.

128
Pemenne 3amau EI'D mo
TEME: «KonebdarenpHbIi
KOHTYD».

129
Perienue 3a7a4 EI'D
MOBBIIIEHHON CIIOKHOCTHU IO
TEME: «KonebareabHbIH
KOHTYPY.

DJNIEKTPOMAarHUTHBIC
KoeOanus.

KomnebaTenpHbIit
CBoboaHbIE
AIEKTPOMAarHUTHBIC
Koiebanus. Asemokonebanus.
Buinyocoennvie
NeKMPOMACHUMHbLE
konebanus. IlepeMeHHBIA TOK.
Kounoencamop u xamywrka 6

KOHTYP.

yenu  nepemMeHHo20  MOKd.
Pe3onanc 8 yenu
nepemeHHo2o moxa.

Ilpouzeoocmeo, nepedaua u
nompebienue I1eKmpuieckoll

9Hep2uU. Onemenmapnas
meopusi  mpancghopmamopa.
Koucmpyuposanue:

1.Koncmpyuposanue
mpaucgopmamopa

[laBatb OIIpEACIICHU TIOHSATHUM:
3JIEKTPOMAarHUTHBIE KosiebaHus,
KOJeOaTeNbHBIH  KOHTYP, cBOOOIHBIE
3NIEKTPOMArHUTHBIE KonebaHus,
asmokonebanus, asmokonebamenvHas
cucmema, BBIHYKICHHBIE
3NEKTPOMAarHUTHBIE KoJieOaHus,
IIEPEMEHHBIN 3IEKTPUYECKUI TOK,
AaKTUBHOE CONPOTHUBIICHUE, UHOYKMUBHOE
conpomuenenue, eMKOCmHOoe
conpomuenexue, NoaHoe CONPOMUBTIEHUE
yenu nepemMeHHo20 MoKd, NEUCTBYIOLIEe
3HAYeHHWE CHJIBI TOKa, JeHCTBYyIolIee
3HAYCHUE HampsbKeHus, TpaHchopmarop,
ko3 huIEeHT TpaHc(opMaIHy.
Nzobpaxare  cxemy  KomebaTeahbHOTO
KOHTYpa U OINHUCHIBATh NPHHLUI €ro
paboTEHL.

PacnioznaBats, BOCIIPOU3BOIUTb,
HaOIrI01aTh CBOOOTHBIE
3JIEKTPOMAarHUTHBIE KoJsiebaHus,
BBIHYKJICHHBIE 3JIEKTPOMAarHUTHbIE

KOHCG&HI/IH, PE30HAHC B LCTIM IEPEMEHHOT'O
TOKa.

AHanu3upoBaTh TNPEBPALICHUS SHEPTUU B

KoJe0aTenbHOM KOHTYpe npu
ANIEKTPOMArHUTHBIX KoJIeOaHMsX.
[MpencraBasTe 3aBUCUMOCTb
AIEKTPUYECKOTO 3apsijia, CHJIBI TOKA

HaIpsDKEHUS oT BpPEMEHHU npu

OpOoHTAIILHBIN
omnpoc,
3JIEKTPOHHBIN
ompoc, YCTHBIE
OTBETHI Ha BOIPOCHL.
Pewenue 3anay.

OGopynoBanue:

KOMITBIOTED, TIPOCKTOP.

OpOoHTATBHBIN [Ipe3enrtanus u
orpoc, BUICOAEMOHCTPALHH.
AIEKTPOHHBII OodopynoBanue: Habop
orpoc, YCTHBIE | IEMOHCTPAlMOHHBII
OTBETHI Ha BONPOCHL. | «DIEKTPOMATrHUTHBIE
Pemenue 3anau. KOJICOaHUs», KOMIIBIOTED,
MIPOEKTOP
DpOoHTATBHBIN [Ipe3enrtanus u
ompoc, BHJIEOJIEMOHCTPAIIMH.
JIEKTPOHHBII Oo0opynoBanue: Habop
orpoc, YCTHBIE | AEMOHCTPALIMOHHBIHI
OTBETHI Ha BOIPOCHL. | «DIEKTPOMarHUTHbHIE
Pemenue 3anau. KoJeOaHus», KOMIIBIOTED,
MIPOEKTOP
OpOoHTANBHBII [Ipe3enrtanus u
orpoc, BUICOIEMOHCTPALHH.
AIEKTPOHHBII Oo6opynoBanue: Habop
orpoc, YCTHBIE | JIEMOHCTPAIMOHHBII
OTBETHI Ha BOINPOCHL. | «DINEKTPOMAarHUTHbHIE
Pemenne 3a/1ad. | KojgeOaHus», KOMIIBIOTED,
[IpesenTanuu TPOEKTOP

yJdamuxcs.




ABtoxkoiiebanust. BeiHy X 1eHH
ple AJIEKTPOMArHUTHEIC
Kose0aHmsI.

[Tepemennsb1it
BJIEKTPUUECKUN TOK.

15/30
Konpencarop wu karymka
MHIYKTHBHOCTH B  LENH
MEPEMEHHOTO TOKA.
Pe3onanc B Lenu
MEePEeMEHHOTO TOKa.

/131

Pemenne 3amau EI'D mo

TEME: «AKTHBHOE,
WHAYKTUBHOE, €MKOCTHOE
CONPOTHUBJICHUE.

CBO6OI[HI>IX DJICKTPOMAIrHUTHBIX

konebanmsix. Onpepensite 1o Tpaduky
KOJIeOaHW ero XapaKTEepUCTUKH:

aMIUTUTY Ly, IEPUO U YaCTOTY.

IIposooumy aHaAno2UuIo MedxHcOy
MEXAHUHEeCKUMU U INEKMPOMACHUMHBIMU

KONeOaHUAMU.

3anuckIBaTh bopmymy TomcoHna.
BbI4ucnsaTh ¢ mMOMOIIbI0 GopMyIibl

Tomcona mepuos W YacToTy CBOOOIHBIX
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

OmnpenensTh Mepuo, YacToTy, aMILTUTYIY
KoJIeOaHni B KOHKPETHBIX

CUTYyaIUsX.
HUccnedosamo INEKMPOMASHUMHBLE
Konebanusl.
Iepeuucnamo ceolicmea

asmoxoniedanull,  agmoxoaeoamenbHoul

cucmembl. IIpusooums npumepbl
ABMOKOJIeOAMENbHbIX — CUCHEM,

UCNOIb308AHUS ABMOKOJICOAHUIL.

OOBsICHATH MPUHIINIT MOy YEeHUS

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«DNEeKTPOMarHUTHBIC

KoJieOaHus», KOMITBIOTED,
MPOEKTOP

®OpoHTaTBHBIN
omnpoc,
3JIEKTPOHHBIN
omnpoc, YCTHBIE
OTBETHI Ha BOMPOCHL.
Pemenue 3anau.

IIpesenTtanus u
BHIE0JIEMOHCTPAITNH.
OobopynoBanue: Habop
JIEMOHCTPALIMOHHBIHI
«DNEeKTPOMarHUTHBIC

KoJicOaHUs», KOMIIBIOTED,
MPOCKTOP

DPponmanvhwiii
onpoc,

27IeKMPOHHbILIL

onpoc, ycmubie
omeemul Ha

sonpocwl. Pewenue
3a0auy.

[Ipe3enranus u
BUICOIEMOHCTPAIIHH.
Oo6opynoBanue: Habop
JIEMOHCTPALIMOHHBIHI
«INEeKTpOMarHuTHHIC

KoJIeOaHus», KOMITBIOTED,
MPOCKTOP

OpoHTANBHBIN
omnpoc,
3JIEKTPOHHBIN
onpoc, YCTHBIE
OTBETHI Ha BOMPOCHL.
Pewenue 3anau.

[Ipe3enrtanus u
BUJIEOJIEMOHCTPAITUH.
Oo6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«DNEeKTPOMarHUTHBIC

KoJieOaHus», KOMITBIOTED,
MPOEKTOP




132

Pemenne 3amad mo Teme:
«3akor Oma g 1enu
MEPEMEHHOTO TOKay.

16/33
Tpanchopmarop.

134
Pemenne 3amau 1o TeMe
«Tpanchopmaropsi.

17/35

IIpousBoacTBO, mepenada M
nmoTpebdieHne
3IEKTPOIHEPIUH.

IIEPEMEHHOI0 TOKAa, YCTPOHCTBO
reHeparopa epPeMEHHOr0 TOKa.

HaspiBaTh ~ OCOOCHHOCTH  TIEPEMEHHOTO
AJIEKTPUYECKOTO TOKA HA yYacTKe

LETH C PE3UCTOPOM.

Hepeuucmzmb ocobennocmu nepemeHHoco
JJIEKMPUHECKO20 mMoKa Ha

yuacmke yenu C Kondencamopww.

Hepeunﬂ}zmb ocobennocmu nepemernozo
JJIEKMPUYEeCKO20 moKa Ha

yuacmke yenu c Kamymkoﬁ.

3anuceIBaTh  3aKOH OMa [Ig uemnu
MepeMeHHoro Toka. HaxomuThb

3HAYCHUA CHJIBI  TOKa, HaIlpsKCHUA,
AKTUBHOT'O  COIIPOTHUBJICHU,

uHameu@HOZO conpomuejieHust,
EMKOCMHO20 conpomueieHus, nojlHo2co
conpomusejienus 1IN NEPEMEHHOI0 TOKa B
KOHKPETHBLIX CUTYyallUIX.

Haxomute 3HAYCHUS MOIIIHOCTH,
BBIJICTISIONICICS B LIENU IEPEMEHHOTO

TOKa, Z[eﬁCTBYIOLLII/IX 3HAUYCHUH TOKa H

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«DNEeKTPOMarHUTHBIC

KoJieOaHus», KOMITBIOTED,
MPOEKTOP

®OpoHTaTBHBIN
orpoc,
3JIEKTPOHHBIN
omnpoc, YCTHBIE
OTBETHI Ha BOMPOCHL.
Pemenue 3anau.

IIpezenTanus u
BHUJICOJIEMOHCTPALIUH.
OobopynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«DNMEeKTPOMarHUTHBIC

KoJeOaHus», KOMIIBIOTED,
POEKTOP.

OpOoHTAIIBLHBIN
oIIpoc,
3IEKTPOHHBII
ompoc, YCTHBIE
OTBETHI Ha BOIPOCHI.

[Ipe3enTanus u
BUICOIEMOHCTPAIIHH.
O6opynoBanue: Habop
JIEMOHCTPAIMOHHBIN
«INEeKTpOMarHuTHBIC

KoJIeOaHUs», KOMIIBIOTED,
MIPOEKTOP

OpOoHTAIBHBIN
oIpoc,

3JIIEKTPOHHBII

oIpoc, YCTHbBIE
OTBETHI Ha BOTIPOCHI.

[Tpe3enTanus u
BUICO/IEMOHCTPAIIHH.
Oo0opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«INEeKTpOMarHuTHBIC

KoneOaHus», KOMITBIOTED,
HPOEKTOP
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Konctpyuposanue
TpaHcdopmaropa.

18/37
Pemienue 3agady mo TeMme
«DNEeKTPOMAarHuTHbIE
KOJIeOaHu.

/38

Pemenne 3amaa EI'D o teme
«INEeKTpOMarHuTHBIC
KOJIEOAHHS».

HaIpsAKCHUA.

Ha3zsiBaTh YCII0BUA BO3HUKHOBCHMUS
pe30HaHCa B LICTIU NICPEMEHHOT'O

TOKa.

OnuceiBaTh YCTPOICTBO, TIPUHIIATI
JIEUCTBUA M  NPUMEHEHHUE

TpaHchopmMarTopa.

Brraucnats koaddunmeHT TpanchopManumn
B KOHKPETHBIX CUTYAIHSIX.

Haxomute B nureparype u B HHTEepHeETE
HHPOPMALIUIO O TTOTYYCHHH,

nepenaye M WUCIONb30BAHMU TEPEMEHHOTO
TOKa, 00 UCTOPUU CO3aHUS U

[IPUMEHEHNHU TpaHchOPMaTOPOB,
UCIIO/NBb30BaHUM PE30HAHCA B LIEIH

IIEPEeMEHHOT0 TOKa W O Oopsbe ¢
HUM, yclexax M mpobiemMax

QJICKTPOSHCPICTUKH.

Cocmasnamo CXeMbl l’lp€06pa306élHMﬂ

OpOoHTAIILHBIN
ompoc,

3JIEKTPOHHBII

oI1poc, YCTHBIE
OTBETHI HAa BOTIPOCHI.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«DNEeKTPOMarHUTHBIC

KoJieOaHus», KOMIIBIOTED,
MPOEKTOP

®OpoHTaTBHBIN IIpesenTtanus u
omnpoc, BHJICOAEMOHCTpALIH.
AJICKTPOHHBIHI O6opynoBanue: Habop
omnpoc, YCTHBIE | IEMOHCTPALIMOHHBIN
OTBETHI Ha BOMPOCHL. | «IIEKTPOMATHUTHBIC
OKcrepUMeHTaNbHas | KoJeOaHus», KOMIIBIOTED,
3ajaya. MIPOEKTOP

DpoHTaTBHBIN [Ipe3enTanus u
omnpoc, BHJICOAEMOHCTpALIH.
3IEKTPOHHBII OobopynoBanmue: Habop
orpoc, YCTHBIE | IEMOHCTPAILIMOHHBIN
OTBEThI Ha BOIIPOCHI. ((SHeKTpOMaFHI/ITHI)Ie
DKCepuUMeHTanbHas | KoueOaHus», KOMIIBIOTED,
3a/1aqa. Pewmenne | nmpoekrop

3aad.




19/39

3auer 1o TEME
«DNEeKTPOMarHUTHBIC
KoJe0auusy .

anepeuu Ha TOL u na I'2C, a

makoice cxemy nepeoadu u nompedieHus.
INEKMPOIHEP2UU, HA3LIBAMND

OCHOBHbBIX nompebumerneti
INEKMPOIHEPSUU. Ilepeuucnamo
NpUYUHDbL

nomepv 3HepeuU U  BO3MOICHOCMU Ol
nosvlieHus 3pexkmugnocmu eé

UCNOJIb306AHUAL.

Bectn muckyccmro o0 Tonb3e W Bpende
3IEKTPOCTAHIUHI, apr'yMEHTUPOBATh

CBOIO TO3MLHMIO, YMETb BBICIYIINBATh
MHEHHUE JPYTUX Y4aCTHUKOB.

l'oToBUTE Tpe3eHTAM W COOOIICHHS
[0 W3y4YeHHBIM TeMaM

(BO3MOXHBIE ~ TE€MBI  TPEACTABICHBI B
yaeOHHKeE)

3auer 1o TeEMe

Mexanunuyeckue BOJIHBI (34./84.)

20/40

Mexanuueckue BosiHbL. [lomepeunsle u
MIPOJIOTIBHBIE BOJHBI. DHEPTHS BOJIHEI.

Mexannyeckue BOJIHBL. | JlaBathb onpeaeseHus
Ilonepeunbie ¥ MNPOAOJBHBIE | MOHATHMA: MEXaHU4eCcKas
BOJIHBI. DHEPTHSI BOJHEL. BOJIHA, ronepevHasl BOJIHA,
MPOJOJbHAsT BOJHA, CKOPOCTbH
Humepghepenyus u BOJIHBI, JUUIMHA BOJHBI, (hasa
oughpaxyusi 60JIH. BOJIHBI, N10CKas 80/IHA,
3eyKo6uie 6onHbL. 80JIHO8AS NOBEPXHOCMb,
@porm 60mbL, 1YY, 3BYKOBas
BOJIHA, T'POMKOCTb  3BYKa,

OpOoHTANBHBII
oIpoc,
AIIEKTPOHHBII
ompoc, YCTHBIE
OTBETHI Ha BOIPOCHL.
Pewenne 3anau.

[Ipe3enrtanus u
BUJICOJICMOHCTPAIIUH.
Oo6opynoBanue: Habop
JIEMOHCTPAIIMOHHBIT

«MexaHm4eCcKHe BOJHBD,
KOMITBIOTED, TIPOCKTOP




Pemenne 3amad mo teme «MexaHnueckue
BOJIHEIY.

BBICOTA TOHa, TeMOp,
OTpaKeHHE,

MPeJIOMJICHHE,  IOTJIONICHUE,
uHTEpPEpeHIUs, Ougpaxyus,
nonsApuzaYyUsL

MCXaHUYCCKHUX BOJIH,
KOI'€pCHTHBIC HNCTOYHHUKH,

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN

«MexaHWYEeCKHE BOJHBDY,
KOMITBIOTED, TIPOCKTOP




43/7

Wntepdepenuns u qudpaxius BOIH.

CTOsdA4ass BOJIHA,

aKyCTUYECKHUI pe3oHaHc,
IIJIOCKOIIOJIIPU30BaHHAs
BOJIHA.

[lepeuncnsate  cBOlcTBA U
XapaKTEPUCTUKH
MEXaHUYECKHUX BOJIH.

Pacno3naBats,
BOCTIPOM3BOJIUTh,  HAOIIONAThH
MCXaHUYCCKHUC BOJIHEI,

MOTIEPEYHBIC BOJTHBI,
IIPOAOJILHBIC BOJIHBI,
OTpa)keHHe, MPEIOMJICHHUE,

HOTJIOIICHHE,
HHTEp(EPEeHIIHIO,

oughpaxyuio u
NONAPUIAYUIO

MEXaHHUYCCKHX BOJIH.

Ha3ssiBats XapaKTEpPUCTUKU
BOJIH: CKOPOCTb, 4acTOTa,
JUTMHA BOJIHBI,

pasHocTh (das.

OHpe,Z[eJ'IHTL B KOHKPCTHBIX
CUTyalusax CKOpPOCTH,
4acCTOThI, JJIMHBI

BOJIHBI, pa3HOCTH (ha3 BOJIH.

3anucvieame u cocmasnamo
68  KOHKDEMHbIX  CUMYAYUsX
ypasHeHnue

D, ~ o~

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.
IIpesenTanuu
YYAIIUAXCSL.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN

«MexaHWYEeCKHE BOJHBDY,
KOMITBIOTED, TIPOCKTOP




-/41

Pemenne 3amau  EID mo  Teme
«MexaHuyeckue BOIHEBD).

21/42
3BYKOBBIEC BOJIHBI.

143
Pemmenne 3amauy mo Teme «3BYKOBBIE
BOJIHBDY

144

Pemenne 3a7a4 MOBBIIIIEHHOM
CIOXKHOCTH 10 TeMe «MexaHnuecKue
BOJIHBI».

BOJIHBI, pa3HOCTH ¢)33 BOJIH.

3anucvieamv u cocmasnamo
68  KOHKDEMHbIX  CUMYaAyusx
ypasHeHue

2ApMOHUYeCKOU bezywet
6OJIHDL.

Haxonmute B nutepatype u B
Wurteprnere wuHOpManuioo o
BO30YX/ICHUH,

nepefaye U UCIOJIB30BAaHUU
3BYKOBBIX BOJIH, 00
WCTIOJIb30BaHUN

pE€30HaHCa 3BYKOBBIX BOJIH B
MY3BIKE U TCXHUKE.

Bectun JUCKYCCHIO 0
MOJb3€e Hu Bpeae
BO3JICHCTBUS Ha YeloBeKa

3BYKOBBIX BOJIH,
apryMEeHTUPOBAaTh CBOIO
MO3ULIMIO, YMETH BBICIIYIINBATH

MHEHHE JPYIUX YyYaCTHHUKOB.

I'oToBHTHL MNpe3CHTalluA )51
COO6H_IGHI/I$I o HU3YUYCHHBIM
TEMaM

(BO3MOKHBIE TEMBI
MIPEJICTaBICHbI B YUSOHHKE)

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN

«MexaHWYEeCKHE BOJHBDY,
KOMITBIOTED, TIPOCKTOP

IIpesenTanuu

YYalXxcs.

®OpoHTaTBHBIN IIpezenTanus u
ompoc, BUJICOJIEMOHCTPAIIMH.
3IEKTPOHHBII OobopynoBanmue: Habop
ompoc, YCTHBIE | IEMOHCTPALIMOHHBIN

OTBETHI Ha BOIPOCHI.
Pemienue 3agauy.

«MexaHU4eCcKue BOJIHBDY,
KOMIIBIOTED, MPOEKTOP

OpOoHTATBHBIN
orpoc,
3IEKTPOHHBII
ompoc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pewenne 3anau.

[Ipe3enranus u
BUJICOJIEMOHCTpAIIMH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIHN

«MexaHU4YeCKUue BOJIHBDY,
KOMITBIOTED, TIPOCKTOP

OpOoHTANBHBIN
orpoc,
AIIEKTPOHHBII
orpoc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.
IIpesentanuu
yuamumxcs

[Ipe3enrtanus u
BUJICOJICMOHCTPAIIUH.
Oo6opynoBanue: Habop
JIEMOHCTPAIIMOHHBIT

«MexaHU4YeCKUue BOJIHBDY,
KOMITBIOTED, TIPOCKTOP




22/45

3auet Ned «MexaHnueckue BOJIHEBD).

3auer 1o TeEMe

DJ1eKTPOMATHUTHBIE BOJIHBI (44./114.)

23/46
DJIEKTPOMAarHuTHOE noJie.
OneKTpoMarHuTHbIE BOJIHBL. Buxpepoe
oJe.

147

CBoiicTBa 37€KTPOMarHUTHBIX BOJH .

DNEKTPOMarHuTHOE —TIOJIE.
OneKTpoMarHuTHbIE
BOJIHBL. Buxpesoe
3NEKTPUUECKOE ToJe.
Ceoticmea

INEKMPOMACHUNIHBIX  6OJIH.

Jnamna3oHbl

JlaBatb ONpEIEIICHUS
MOHATHH: 3JIEKTPOMAarHUTHOE
noie, BUXPEBOE
IEKTPUIECKOE mnoie,
3JIEKTPOMAarHUTHBIE  BOJIHBI,
CKOpPOCTh BOJIHBI, JJIMHA

BOJIHBI, (pa3a BOJIHBI, 8OIHOBAS
NOBEPXHOCMb, (QPOHM  BONHYI,

Y4, NIOMHOCMb nomoxa
U3nyyenus, MoueyHbll
UCMOYHUK U3Iyyenus,
OTpakeHwe, IpeIOMIICHHE,
MOTJIONIEHNE, HHTEpPEepEHIINS,
TUQpaKIusl,  [OMEePeYHOCTD,

DpoHTaTBHBIN [Ipe3enTanus u
omnpoc, BHJICOAEMOHCTpALIH.
AIEKTPOHHBII OdopynoBanue: Habop
orpoc, YCTHBIE | IEMOHCTPALIMOHHBIN
OTBETHI Ha BOMPOCHL. | «IIEKTPOMATHUTHBIC
Pewrenue 3anay. BOJIHBD», KOMIIBIOTED,
MIPOEKTOP

DpoHTaTBHBIN [Ipe3enTanus u
omnpoc, BHJICOAEMOHCTpALIH.
AIEKTPOHHBII Oo6opynoBanue: Habop
orpoc, YCTHBIE | IEMOHCTPAILIMOHHBIN
OTBETHI Ha BOMPOCHL. | «IIEKTPOMATHUTHBIE
Pewrenue 3agau BOJIHBD», KOMIIBIOTED,

IIPOEKTOP
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Pemenne 3agaq oo
<<3J’I€KTpOMaFHI/ITHBI€ BOJIHBD».

TEMC

3IEKTPOMATHUTHBIX
H3JIy4CHUN U 150.4
MIPAKTHYECKOE
[IPUMEHEHUE.

Hpunyunsr paouocesasu u

mesesuoeHus

MOJISIpU3AITIS
3IEKTPOMArHUTHBIX BOJIH,
pPamMoCBs3b,  PAOUOLOKAYUSL,
aMILTUTYTHAS MOJYJISILIUSA,
nerektupoBanue. OOBICHSITH
B3aUMOCBSI3b MIEPEMEHHBIX
AIEKTPUUECKOTO u
MarHuTHOro noiseul. PucosaTh
cxXemy pacrpocTpaHeHus
AIEKTPOMArHUTHOM BOJTHBI.
[lepeuncnars  cBolicTBA U
XapaKTEPUCTUKHU
3IEKTPOMArHUTHBIX BOJIH.
ObvscHams npoyeccol 8
OMKPLIMOM — KONeOAmeibHOM
KOHmMYype, NPUHYUN U31y4eHus u
pecucmpayuu

INEKMPOMASHUMHBIX 6OJIH.
Pacrio3naBaTs, Ha0JII01aTh
JIEKTPOMAarHUTHBIE  BOJIHBI,
U3JIy4YEHHUE, pUEM,
OTpa’keHHE, MIPEJIOMIICHHE,
MOTJIOIICHHUE,

HHTEPPEPEHIINIO, TUDPAKIUIO
u MOJISIPU3ALIIO
3JIEKTPOMArHUTHBIX BOJIH.
Haxomute B KOHKDETHBIX
CUTYaIUsIX 3HAYEHUS
XapaKTepUCTUK BOJIH:
CKOPOCTH, 4YacTOTHI, JJIMHBI
BOJTHBI, pasHocTH ¢basz,

2yOuHy paouonroxayuu.

Cpaenusamv mexanuueckue u
INEKMPOMASHUMHBIE — BOJHBL.
OOBSICHATH MPUHIMITBI
pPaaMoCBsA3M U TEJICBUICHUS.
ObvacHams NPUHYUNDL
ocyujecmeneHuss  npoyeccos
MooyayuU u
O0emeKmupo8aHus.
Uszobpaxcams

NDODIUHIUUNIIAATRHRLIC ocxYe bl

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«DNEeKTPOMarHUTHBIC
BOJTHEDY, KOMITBIOTED,
MPOEKTOP




24/49

Z[I/IaHEBOHBI OJICKTPOMAariuTHBIX
PISJIy‘ICHI/Iﬁ )51 nux IPAKTUYECKOC
MIPUMCHCHHC.

/51
KoncTpymnpoBanue 31meKTpoBuTraTes.
25/52
Pagnonokanusa. TeneBuneHue. PazButue
CPEICTB CBSI3U.
/53

Pemenue 3a/1aq o TeMe
«DNEeKTPOMarHUTHbIE BOIHBDY.

CUTYyalusix 3HAYCHUS
XapaKTePUCTUK BOJTH:
CKOPOCTH, YaCTOTHI, JJIMHEI
BOJTHBI, pasHoCTH ¢as,
2yOUHy paouoroKayuu.

Cpa@nu@amb mexaHuveckue u
IJIEKMPOMAaAcHUMHblE BOJIHbL.

OOBACHATH TIPUHITATIBT
paMoOCBs3U U TEJICBUICHUS.
Obvsacuamo NPUHYUNDL
ocyujecmeneHuss  npoyeccos
MOOyasIYUU u
O0emeKmuposaHus.
Hszobpaxcams
NPUHYUNUATIbHBLE cxembl
paouonepedamuuxa u
PAOUONPUEMHUKA.
Ocywecmenamsp
paouonepeoauvy u
paouonpuém.

®poHTaTBHBIN [Ipe3enTanus u
omnpoc, BHJICOAEMOHCTpALIH.
AJICKTPOHHBII O6opynoBanue: Habop
ompoc, YCTHBIE | IEMOHCTPAlMOHHBIN
OTBETHI Ha BOIPOCHL. | «DIEKTPOMarHUTHEIE
Pewenue 3amau BOJIHBD», KOMIIBIOTED,
MIPOEKTOpP
®OpoHTaTBHBIN IIpezenTanus u
ompoc, BHUJICOJIEMOHCTpALIUH.
AIEKTPOHHBII OobopynoBanue: Habop
omnpoc, YCTHBIE | IEMOHCTPALIMOHHBIN
OTBETHI Ha BOIPOCHL. | «DIEKTPOMarHUTHbIE
Pemenue 3anau. BOJIHBIY, KOMITBIOTED,
MIPOEKTOP
DpoHTaTBHBIN [Ipe3enTanus u
omnpoc, BHJICOAEMOHCTpALIH.
JIEKTPOHHBII Oo0opynoBanue: Habop
orpoc, YCTHBIE | IEMOHCTPAILIMOHHBIN
OTBETHI Ha BOIPOCHL. | «DIEKTPOMarHUTHbIE
Pewrenue 3anay. BOJIHBD», KOMIIBIOTED,
MIPOEKTOP
OpOoHTAIBHBIN IIpe3enranus u
omnpoc, BHJICOAEMOHCTpAIUH.
JIEKTPOHHBII Oo0opynoBanue: Habop
orpoc, YCTHBIE | IEMOHCTPALIMOHHBIN
OTBETHI Ha BOIPOCHL. | «DIEKTPOMArHUTHbIE
Pemenue 3anau. BOJIHBI», KOMIIBIOTED,

IIPOEKTOP
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Pemenne 3aga4 oo TEMC
(<9H€KTpOMaFHI/ITHBIC BOJIHED».

/55
Pemenne 3amau  FEI'D mo  Teme
«INEKTPOMarHUTHBIC BOIHBDY.
/56
PazButne cpeacTs cBs3U.
26/57

3auer 1o Teme «OIEKTPOMarHUTHBIC
BOJIHBI».

®poHTaTBHBIN [Ipe3enTanus u
ompoc, BHIE0JIEMOHCTPAITHH.
AJICKTPOHHBII O6opynoBanue: Habop
ompoc, YCTHBIE | IEMOHCTPAlMOHHBIN
OTBETHI Ha BOIPOCHL. | «DIEKTPOMarHUTHEIE
Pemenwne 3anau. BOJTHED, KOMITBIOTED,
MIPOEKTOpP
DpOoHTATBHBIN [Ipe3enrtanus u
ompoc, BUJICOJIEMOHCTPAIIMH.
AIEKTPOHHBII OobopynoBanue: Habop
ompoc, YCTHBIE | IEMOHCTPAIIMOHHBIN
OTBETHI Ha BOIPOCHL. | «DIEKTPOMAarHUTHEIE
Pemenue 3anau. BOJIHBIY, KOMIIBIOTED,
MIPOEKTOP
OpOoHTATBHBIN [Ipe3enranus u
ompoc, BHJIEOJIEMOHCTPAIINH.
JIEKTPOHHBII Oo0opynoBanue: Habop
ompoc, YCTHBIE | IEMOHCTPAIIMOHHBIN
OTBETHI Ha BOIPOCHL. | «DIEKTPOMarHUTHbIE
Pemenue 3anau. BOJIHBIY, KOMIIBIOTED,
MIPOEKTOP

Onrtuka (134./254.)




CaeToBble BOJIHBI. I'eomMeTpuyeckas u BosiHOBasi onTUKA (114./204.)

2/58
['eomerpuyeckas ONTHKA.
[IpamonuneitHoe pacnpocTpaHeHue
CBETa B OJIHOPOJHOM cpe/ie.

28/59
3aK0HBI OTpaXXCHUA U MPCIIOMIICHUSA
CBETa.

I'eomerpuueckas OTTHKA.
IIpssmonuneitHoe

pacrpocTpaHeHue CcBeTa B
OJTHOPOJHOM cpene. 3aKOHBI
OTpaXEHUS W  MPEIOMIICHHUS
ceeta. [lomHoe  oTpakeHue.

Ornrueckre iprbopsl. BomHoBEbIe
cBolicTBa ceeTa. CKOpOCTh CBETA.

Narepdepenims CBETa.
KorepentHocts.  JIudpaxius
ceera. [losmsgpusanmst  cBera.

Hucnepcus ceeta. [IpakTrueckoe
TPUMEHEHHE 3JIEKTPOMarHUTHBIX
U3TY4YCHUH. JlaGoparopHble
paboTsL:

1. Onpenenenue
MoKa3aTes
TIPEJTIOMIICHUS CPEIIbL.

JlaBaTb OTIPEICTICHHUS
TIOHATHH: CBET,
reoMeTpudecKas ONTHKA,

CBETOBOM JIy4, CKOPOCTb CBETa,
OTPKCHHE CBETa, MPEIOMIICHUE
CBETa, IIOJHOE OTpaKeHHE
CBETa, yroil TajaeHus, Yyroi
OTPaKEHNUs, YTOJl PEIOMIICHUS,

OTHOCHUTENIbHBIH IOKa3aTelb
TIPEJIOMIICHYS, a0COIIOTHBIN
TOKa3aTesb HPEJIOMIICHHUS,
nmH3a, (OKYCHOE pacCTOSHUE
JIMH3BL,  ONTHYECKas cuna
JMH3BL,  JUCHEpCHs  CBeTa,
UHTEphEPEHLHS CBeTa,
Audpaxumst CBETa,
T paKIMOHHAS pererka,
TOJISAPH3ALHS CBeTa,
€CTECTBEHHBIN CBET,

HJ'IOCKOHOJ'ISIpI/BOBaHHLIf;I CBCT.

®poHTaIBHBIN [Ipe3enTanus u
ompoc, BHICOICMOHCTpPAITHH.
AIIEKTPOHHBII Oo6opynoBanue: Habop
ompoc, YCTHBIE | IEMOHCTPAIIMOHHBIN
OTBETHI Ha BOMPOCHL. | «I'eomMeTprueckas
Pemenue 3anau. OIITHKA, KOMIIBIOTED,
MIPOEKTOP
OpOoHTATBHBIN [Ipe3enranus Hu
ompoc, BHJIEOJIEMOHCTPAITIH.
AIEKTPOHHBII OobopynoBanue: Habop
ompoc, YCTHBIE | IEMOHCTPAIIMOHHBIN
OTBETHI Ha BOIPOCHL. | «I eoMerprueckas
Pemenue 3anau. OIITHKA, KOMITBIOTED,
MIPOEKTOP




/160

Pemenne

3aJa4 II0 TEMCE «3aKOHBI

OTpaXXCHHA U NPCITIOMIICHUA CBETA».

2 Nzmepenne
paccTosiHus
cobuparwlell  upacceusaroujeil
JIUH3.

(hoxycHoro

3. OnpexnencHue
CBETOBOM BOJIHEIL.

JUIVHBI

4. Ouyenka
UHDOPMAYUOHHOT
eMKoCmu  KOMnakm -

oucka (CD).
UccaenoBanus:

1. UccnenoBanue
3aBUCUMOCTH
MPEeIOMIICHUSI  OT
MMaIcHUs.

yria
yria

2. MHccnenopanue
3aBUCUMOCTH
paCCTOﬂHI/IH oT JIMH3bI
0  HM300paxeHwss  OT
paccTosHUST  OT  JIUH3BI
JI0 TIpeIMeTa.

IIpoBepka runores:

1 Vron
IpsIMO

TIPEJIOMIIEHUS

MIPOTIOPITHOHATICH
TaIeHus.

yriuy

2. [lpu mnotHOM

OnuckIBaTh METOJbI
W3MEPEHHS CKOPOCTH CBETA.
[Tepeuncnars CBOMCTBa
CBETOBBIX BOJIH.

Pacnioznasars,
BOCITPOU3BOUTb, HaOJI01aTh
pacnpocTpaHeHue CBETOBBIX

BOJTH, OTPKCHHE, MPETIOMIICHHE,
TOTJIOIICHHE, JIMCTICPCHIO,
UHTEP(EPEHIINIO, OU@PaKyuio u
nonspU3AYUI0  CBETOBBIX  BOJIH.

DOopMyIMPOBATH TIPUHLIAT
I'roiirenca, 3aKOHBI
OTpaKSHUS Y TIpeJIOMJICHHS
CBeTa, TPaHUIIBI HX

npuMeHUMOCTH. CTPOHUTh XOJ
Jy4ya B IUIOCKONApaJUIeNbHOU
IJIACTHHE, TPEYTOJIbHOU
IpU3ME, IOBOPOTHOM IpH3ME,
000paurBarOIIIeH TPU3ME, TOHKON
mmze.  CrpowTh  M300pakeHHe
MpeZMeTa B TUIOCKOM 3epKajie, B
ToHKOM  JmH3e. [lepeuncrsaTs
BUABI JIMH3, WX  OCHOBHBIE
XAPAKTEPUCTUKH — ONTHYECKUA
LIEHTp, TJIaBHAs OINTHYECcKasi OCh,
¢doKyc,  onTHYecKas ~ CHIA.
Haxoants B KOHKPETHOM
CUTYyaln 3HAYeHUS yria
MajieHus,  yrja OTpaKeHHd,
yria TPEJIOMIICHHS],
OTHOCHTEIILHOTO TOKa3aTes
MPEJIOMJICHHS, abCOITFOTHOTO
TIOKa3aTest TPEJIOMIICHHS],
CKOpPOCTH ~ CBETa B  Cperne,
(hOKyCHOro PacCTOsHYS,
ONTUYECKOH CHJIBI JIAH3BI,
YBEJIMYCHUS JIMH3H, nepruoza
T PaKIIOHHON PEIIeTKH,
TIOJIOKEHUS

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«I"eoMeTpuueckas
OTITHKA, KOMITBIOTED,
MIPOEKTOpP




/161

ITonHoE oTpaxkeHue cBeTa.

162

OnTrueckue mpudOpEI.

29/63

JlaGoparoprass pabota
MOKa3aTeJsIsl IPEIOMIICHHS

«Ompenenenne
CTEKJIay.

1. Vron TIPEIIOMIICHHUS
MPSIMO

MPOTNIOPLIUOHATIECH yriry
MaJICHUSL.

2. [Ipy TUIOTHOM  CIIOKEHUH

ABYX JIMH3 ONTHYCCKHUEC CHUJIbI
CKJIaabIBarOTCA.

Konctpyuposanue MOJEIN
TEJIECKOIIA, MHKPOCKOIIA.
CIIOKEHUHU IBYX JIMH3
ONITUYECKHE CHJTBI
CKJIaJbIBAOTCH.

Koncrpynposanue MOJENHU

TCJIECKOIIa, MUKPOCKOIIA.

TOHKOM  JymH3e. llepeuuncnars
BUABl JIMH3, WX  OCHOBHBIE
XapaKTEPUCTUKU — OITHYECKUI
LEHTp, TJIaBHAs ONTHYECKasl OCh,
¢oxyc, ONITMYecKass  CHJa.
Haxomute B KOHKpeTHOMU
CUTYyaln 3HAYeHUs yria
MaJieHus,  yria OTPaKeHHU,
yria TIPENIOMIIEHHS,
OTHOCHTEIILHOTO TOKa3aTest
TPEIIOMIICHUS, a0COJIFOTHOTO
TIOKa3aTeIst TIPEJIOMITCHYIS,
CKOpOCTH CBeTa B  Cpeje,
(hoKyCHOro PacCTosHYS,
OITHYCCKON CHIIBI JIMH3EI,
YBEITHYCHHS JIH3HI, reprosia
T PaKIOHHON PEIIeTKH,
TIOJIOYKEHUS
nHTEphEPEHITNOHHBIX "
JTUQPaKIIMOHHBIX MaKCUMYMOB
1 MUHHUMYMOB.

3anuceIBaTh bopmyy
TOHKOW JIMH3bI, HAaXOJWUTh B
KOHKPETHBIX

CUTyallUsIX C €€ MOMOIIbIO
HEU3BECTHBIC BCJIIMYUHBI.

OOBACHATH MIPUHITAT

®poHTaTBHBIN [Ipe3enTanus u
ompoc, BHIE0JIEMOHCTPAITHH.
AJICKTPOHHBII O6opynoBanue: Habop
ompoc, YCTHBIC | TEMOHCTPAIIMOHHBIIM
OTBETHI Ha BONPOCHL. | «I eomerprueckas
OTITHKA, KOMITBIOTED,
MIPOEKTOP
OpOoHTATIBLHBIN [Ipe3enranus u
ompoc, BHJIEOJIEMOHCTPAITIH.
AIEKTPOHHBII OobopynoBanue: Habop
orpoc, YCTHBIE | IEMOHCTPALIMOHHBIN
OTBETHI Ha BOIPOCHL. | «[ eomerprueckas
Pemenne 3a/1ad. | ONTHUKAY, KOMITBIOTED,
[Ipe3enTauun MIPOEKTOP
YYaIIxcs.
JlaboparopHoe [Ipe3enrtanus u
obopynoBaHue BHJICOICMOHCTpAITHH.
Oo6opynoBanue: Habop
JIEMOHCTPAIIMOHHBIT
«['eomeTpryeckas
OTITHKAY, KOMITBIOTED,
MIPOEKTOP




30/64

Jlunzel.  TlocTpoeHune wu300pakeHU B
muH3e. @Dopmyna  TOHKOM  JIMH3BI.
VYBennuenne nmH3bL.CoOWparomue U
pacceuBaronine JIMH3BI. ['nas.
Henocratku JIVH3. Onrtuyeckue
npubopsl. 3peHue.

KOPpEKLUU 3peHUS c
MIOMOLIBIO OYKOB.

DKCIEPUMEHTAILHO
OTIpEIeTISATh MoKa3aTelb
MIPETTOMIICHUST CpPeIpl,

(doxycHOE paccTosIHHE
cobuparomeit u
pacceusarowell TAH3bL, IJTAHY

CBETOBOM BOJIHBI C IOMOIIBIO
JUPPaKITUOHHON pelIeTKH,
OYeHUBamy

unghopmayuonnylo  EmKocmo
komnaxm-oucka (CD).

Ilepeuucnamo obnacmu
NpUMEHeHUs
unmepgepenyuu  ceema,

oughpaxyuu ceema,
noApU3AYUU Ceemd.

Uccnaenosath 3aBUCUMOCTDb
yria TpeIOMJICHHs] OT YIJia
najeHus,

3aBUCUMOCTHU PACCTOAHUA OT
JIMH3bI 10 I/I306pa>KGHI/I$I oT
pacCTOAHUA OT

JIMH3bI A0 MMpeaMeTa.

Ilpogepsamb  cunomeswvi: yeon

npeoMaAeHUs npAMO
NPONOPYUOHANEH YTty

naoenus, npu NIOMHOM
CR0JICeHUU 08yx JIUH3

onmu4deckKkue cCuJjbl

CKNAObIBAIOMCA.

OpOoHTAIILHBIN
ompoc,

3JIEKTPOHHBII

oI1poc, YCTHBIE
OTBETHI HAa BOTIPOCHI.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«I"eoMeTpuueckas
OTITHKA, KOMITBIOTED,
MIPOEKTOpP




165

Pemenue 3agau mo teme «lloctpoenue
M300paKeHHI B THH3EY.

166

Pemenne 3amau mo teme «YBeaWYEHUE
JIUH3BI».

31/67

JlaGoparopnass  pabora  «M3mepeHue
(OKYCHOTO pacCTOSHUS COOMparoIiei u
pacCeHBarOIIICH JIHH3Y.

obracmu npumMeHeHus
unmepgepenyuu  ceema,

oughpaxyuu ceema,
noApu3aYUU céema.

Uccnenosats 3aBUCUMOCTDb
yria TpeloMIIeHUS OT yria
najeHus,

3aBUCUMOCTH PacCTOSHUS OT
JUH3BL [0 W300paXKEeHHUS OT
paccTosiHUs OT

JUH3BI JI0 TIpEeIMETA.

Ilpogepsimb  cunome3svi: yeon

npenoMIeHus npsAMO
NPONOPYUOHATIEH YTy

naoenus, npu  HIOMHOM
CodIceHuU 08yx JIUH3

onmudeckKue CuJjivl

CKAA0bIBAIOMCSL.

®poHTaTBHBIN [Ipe3enTanus u
ompoc, BHIE0JIEMOHCTPAITHH.
AJICKTPOHHBII O6opynoBanue: Habop
ompoc, YCTHBIC | IEMOHCTPAIIMOHHBIH
OTBETHI Ha BOIPOCHL. | «I eomerprueckas
[Ipesenranuu OTITHKA, KOMITBIOTED,
yYauxcs. MIPOEKTOP
®OpoHTaTBHBIN IIpezenTanus u
ompoc, BUJICOIEMOHCTpAITUH.
AIEKTPOHHBII OdopynoBanue: Habop
ompoc, YCTHBIE | IEMOHCTPAIIOHHBIN
OTBETHI Ha BOIPOCHL. | «[ eoMerprueckas
[Ipe3enranuu OTITHKA, KOMIIBIOTED,
YYaIUXCs. MIPOEKTOP
JlaboparopHoe [Ipe3enranus u
obopynoBaHue. BHJICOIEMOHCTpAITHH.
Oo6opynoBanue: Habop
JIEMOHCTPAIIMOHHBIT
«I"eomeTprueckas
OTITHKAY, KOMIIBIOTED,

MIPOEKTOP




32/68

BonnoBeie cBoiictBa cBeta. CKOpPOCTH
CBETA.

Konctpyunposatsb MOJIEH
TEJIECKOIIa W/UIIN MUKPOCKOIIA.

Paborath B mape u rpyrmre npu
BBITIOJITHCHHH  TPAKTHICCKUX
3aJIaHNM,

BBIJIBU)KCHUH THIIOTE3,
paspaboTke METOJIOB
MPOBEPKU THIIOTE3.

Inanuposams

OesamenbHoCmb no
BbINONIHEHUIO u
npo8oOUMb

UCCEO0BAHUS 3asucumocmu

MedHcoy Qusuveckumu
BeUUUHAMU,
IKCNEPUMEHMATILHYIO

NPOGEPKY cUNOmesbi.

Haxoauth B juTepatype u B
WuTepHere MHPOPMALMIO O
onorpadusix

H. Herotona, X. I'roiirenca, T.
Onra, O. ®penens, wux
HaY4HOM padore,

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«I"eoMeTpuueckas
OTITHKA, KOMITBIOTED,
MIPOEKTOpP




33/69

Wntepdepennnst csera. KorepeHTHOCTDH
BOJIH.

/70

Pemenne 3a1aq o TeMe:
«UHTEepdepeHnys BOIHY.

NPOBEPKY SUNOME3bl.

Haxogute B JuTeparype u B
Wurteprnere wuHbOpManuoo o
ouorpadusax

H. Herotona, X. I'roitrenca, T.
Onra, O. ®penensa, wux
HaygyHOW  pabote, o eé
3HAYCHUH JUISI COBPEMCHHOM
HayKH.

Bricka3piBaTh CBOE MHEHHE O
3HAYCHUU HAYYHBIX OTKPBITUH
1 paboT 1o

ontuke WM. Herotona, X.
I'otirenca, T. Iwmra, O.

®poHTaTBHBIN [Ipe3enTanus u
ompoc, BHIE0JIEMOHCTPAITHH.
AJICKTPOHHBII O6opynoBanue: Habop
ompoc, YCTHBIC | IEMOHCTPAIIMOHHBIHN
OTBETHI Ha BOIPOCHL. | «I eomerprueckas
Pemenwne 3anau. OTITHKA, KOMITBIOTED,
MIPOEKTOP
®OpoHTaTBHBIN IIpezenTanus u
ompoc, BHJIEOJIEMOHCTPAITIH.
AIEKTPOHHBII OobopynoBanue: Habop
orpoc, YCTHBIE | IEMOHCTPALIMOHHBIN
OTBETHI Ha BOIPOCHL. | «[ eomerprueckas
Pemenue 3anay. ONITHKAY, KOMITBIOTED,
MIPOEKTOP




34/71 O®penens. OpoHTANTBHBIN [Ipesentanus u
orpoc, BUICOAEMOHCTPALHH.
Bocnpunumars, 3JIEKTPOHHBIN OoGopynoBanue: Habop
aHalIn3MPOBATE, ompoc, YCTHBIE | JIEMOHCTPALIMOHHBIN
nepepabaTbIBaTh U | oTBETHI Ha BOIIPOCHL. | «I'eomeTprueckas
NPEBABIATD OIITHKAY, KOMIIBIOTED,
MPOEKTOP
HH(QOPMALI0 B COOTBETCTBUU
C IIOCTABJICHHBIMU 3a/1a4aMH.
Brinensats OCHOBHBIC
MOJIOKEHUSI KOPITYCKYJISIPHOM
Y BOJIHOBOM TEOpUH
I[I/I(bPaKum ceera. JludpakumoHHas — V4aCTBOBATE B
perierka. 00CYXJIEHHH OSTHX TEOpUH U
COBpPEMEHHBIX
B3IJIAJI0B Ha [IPUPOAY CBETA.
Ykasvieams panuyul
NPUMEHUMOCTNU
2eoMempuyecKou ONMUKU.
l'oToBUTH mpe3eHTAMU U
COOOIIEHUST M0 H3YYCHHBIM
TeMam
(BO3MOXKHBIE TEMBI
MpeJICTaBJICHbI B YIeOHHKE)
35/72 coobmeHnss 1o wu3ydeHHbIM | JlaboparopHas [Ipezenranus u
TeMaM pabora: HaJIM4ue | BUJECOAEMOHCTPALHH.
TaOIHITHI, OobopynoBanue: Habop
JlaGopatopHas pabora «OmpeneneHue E?ifMonqﬂﬂe 6 TEMPL | MpaBIITBHOMN  3aMHCH | ICMOHCTPALHOHHBIH
JUIMHEL CBETOBOM BOIHED. PE/ICTABIICHBI B y4COHHKE). pe3ynbTaToB, «I'eomeTprueckas
BBIBOJIA. OIITHKAY, KOMIIBIOTED,

IIPOEKTOP




36/73 OpoHTaANBHBIN [Ipe3enTtanus u
orpoc, BHU/ICOZIEMOHCTPALHH.
AJICKTPOHHBII O6opynoBanue: Habop
[Monspuzamnus ceeta. ompoc, YCTHBIC | IEMOHCTPAIIMOHHBIN
OTBETHI Ha BONPOCHL. | «['eomerpuyeckas
OTITHKA», KOMITBIOTED,
MPOEKTOP
174 OpoHTANTBHBIN [Ipesentanus u
orpoc, BHU/ICOZIEMOHCTPALHH.
AJICKTPOHHBIHI O6opynoBanue: Habop
Hucnepcus cBerta. orpoc, YCTHBIC | IEMOHCTPAIIMOHHBIN
OTBETHI Ha BONPOCHL. | «['eomerpuyeckas
OIITHKA», KOMITBIOTED,
MPOEKTOP
175 DpoHTANBHBII [Mpesenranus u
orpoc, BU/ICOZIEMOHCTPALH.
Perwenic S o Tene AIEKTPOHHBII OobopynoBanue: } Habop
orpoc, YCTHBIC | IEMOHCTPAIIMOHHBIH
«["eomeTpuyeckas 1 BOJHOBAs OTITHKAY.
OTBETHI Ha BONpockl | «['eomerpuyeckas
OIITHKA», KOMITBIOTED,
MPOEKTOP
/76 [Mpesenranus u
[pakTH4eckoe NpUMEHEHIe BHJEOTEMOHCTDAIIHL
ANEKTPOMArHUTHBIX W3ITy4eHU. OGopynoBanue: HaGop
JlaboparopHnas § pabota «Or1eHka JIeMOHCTPAIHOHHEIHA
MH()OPMALIMOHHOW E€MKOCTH KOMIIaKT- «TeomeTpHueckas
JHCKA, OIITHKA», KOMITBIOTED,
MPOEKTOP
3777

3auer o TeMe «CBeTOBBIE
BoiHBLI coMeTpudeckass ©  BOJHOBAs
OIITHKA.




Hzayuyenne u ciekTpsl (24./54.)




38/78

Bunsl uznyuenuit. ictounuku cBera.

Bunsl uznyuenuii. Mcrounuku
CBeTa. CIieKTpel.
CriekTpasIbHBIN aHaNN3.

Tennosoe usnyueHue.
Pacnpeodenenue snepeuu 6
cnekmpe abconomHo
uépHo2o mena.

[ITxana 37€KTPOMAarHUTHBIX
BOJTH.

Habmonenue criekTpos.

JlaBaTh omnpenencHus
MOHATHIA: TEII0BOE
W3Iy4eHue,

AIEKTPOTIOMHHECIICHITHSI,
KaTOJIOIIOMUHECIICHIHS,

XEMHUITIOMUHECLICHIIMS,
(hOTOTIOMUHECTICHITHS,
CIUIOLIHOM  CIIEKTP,

JIMHEHYAThINA CIIEKTp,
MOJIOCATBIM  CHEKTp, CHEKTP
MOTJIOUICHHUS,

CIIEKTPaJIbHBIM aHAJIU3.

[lepeuncnsarp BUBI
CIIEKTPOB. Pacno3naBarts,
80CNPOU3B00UMD,

HaOMI0JaTh CIUIOMIHON CIIEKTP,

JIMHENYaTBII CIIEKTD,
I0JIOCATBIN CIEKTD,

CIIEKTP H3ITy4EeHUs u
MOTJIOUICHHS.

Hzobpasicams, o00vsacHamMb U

AHAU3UPOBAMb Kpusyto
3a8ucumocmu
pacnpedenenus — dHepauu 8

cnekmpe abconromno UepHO2cO
meia.

[Tepeuuncnars
3IEKTPOMArHUTHBIX
M3ITY9CHUH, WX WCTOYHHKH,

BUJIBI

CBOﬁCTBa, IMPUMCHCHHUC.

CBOMCTBA
BOJH

CpaBHHBaTh
ANEKTPOMATrHUTHBIX

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN

«U3nydeHue W CHEKTPhI»,
KOMITBIOTED, TIPOCKTOP

pa3HOI71 JaCTOThI




39/79

Criexktpsl. CrieKTpajbHBIN aHATTU3.

/180

TermnoBoe U3ydyeHue.

/81

PacnpeﬂeneHHe OHEpTUU B  CIICKTPC
a0COJIFOTHO YCPHOTO TEJIa.

AHAU3UPOBAMb Kpusyio
3asucumocmu

pacnpeodenenus  dHepeuu 8
cnekmpe abCoNOMHO 4epPHO20
mea.

ITepeuncnars BUJIBI
AIEKTPOMArHUTHBIX
V3IYYeHUH, UX HCTOYHHKH,

CBOICTBA, IPUMEHEHHE.

CpaBHHBaTh CBOICTBa
ANEKTPOMArHUTHBIX BOJIH
pa3HO# YacTOTHI.

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN

«U3nydeHue W CHEKTPhI»,
KOMITBIOTED, TIPOCKTOP

OpOoHTAIILHBIN
orpoc,
3IEKTPOHHBII
ompoc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

IIpe3enranus u
BUICOIEMOHCTPAIIHH.
Oo6opynoBanue: Habop
JIEMOHCTPALIMOHHBII

«M3nyyeHue U CHEKTPBI»,
KOMIIBIOTED, IPOEKTOP

OpOoHTANBHBIN
orpoc,
3IEKTPOHHBII
orpoc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

[Ipe3enrtanus u
BHJICOICMOHCTpAITHH.
Oo0opynoBanue: Habop
JIEMOHCTPAIIMOHHBIT

«M3nyyeHue U CHEKTPbI»,
KOMITBIOTED, TIPOEKTOP




82

3ayeT 1o Teme ((H?)J'I}"ICHI/Ie " CIICKTPbD».

OCHOBBI TEOPHM OTHOCUTEIbHOCTH (34./54.)

40/83 [Ipuunnsl nossienus CTO. Iloctynatel
TEOpPHH OTHOCUTENBHOCTH:
WHBapUaHTHOCTh MOJYJIS CKOPOCTH CBETa
B BaKyyMe, MPHUHIMI OTHOCUTEIbHOCTU
OHHIITENHA.

84

IIpocTpaHcTBO M BpeMs B CHELMAIbHON
TEOPUU OTHOCUTENBHOCTH. OHEprusi M
HMMITYJIbC CBOOOTHON YaCTHUIIBI.

Ilpuuunvr  nosisnenuss  CTO.
ITocTynatel CTO:
MHBapUaHTHOCTb MOJTYJISI
CKOPOCTH CB€Ta B BaKyyMe,
TIPUHIIAT OTHOCHUTEITLHOCTH
OUHIITENHHA.

Ilpocmpancmeéo u  epemss 6
cnReyuanbHol meopuu

omHocumenvHocmuy. JHepeus u
UMRYILC C80OOOHOU  HACTUYDL.
CBs3b MacChl M DHEPIHH
CBOOOJHOM YacTHIBL. DHEprus
MTOKOSI.

[laBatp OIIpEIEICHUS
MOHATHIA: COOBITHE, MOCTYIAT,
CcOOCTBEHHas]  WHepIHabHAs
cucremMa oTCUeTa,
co0cTBEHHOE BpeMms,
coOCTBeHHas JUIMHA  Tela,
Macca ITIOKOs, HMHBapHaHT,
SHEPrus MOKOSI.

Obvacuame  npomueopeyusi
MmedHcoy Kaaccuyeckou
MexaHukou u
27IEKMPOOUHAMUKOT

Maxceenna u NpUYUHbL

OpOoHTAIIBLHBIN
omnpoc,
3JIEKTPOHHBIN
omnpoc, YCTHBIC
OTBETHI Ha BOMPOCHL.
Pewrenue 3anay.

[Ipe3enTanus
BHICOIEMOHCTPAIIVH.
OobopynoBanue:
KOMITBIOTED, TIPOSKTOP

OpOoHTAIIBLHBIN
omnpoc,
3JIEKTPOHHBIN
orpoc, YCTHBIC
OTBETHI Ha BOIMPOCHL.
Pertenue 3agau.

[Ipe3enTanus
BHUICOIEMOHCTPAIIVH.
OobopynoBanue:
KOMIIBIOTED, IPOSKTOP




85

Pemenne 3aga4 II0
OTHOCHTCIIbHOCTH)).

TEME

«Teopus

nosienenus CTO.

®opMynUpoBaTh  MOCTYJATHI
CTO.

Dopmynuposame 66160001
uz nocmynamogs CTO u
00bACHAMb

pensmusucmcxkue I pexmol
COKpaujeHus pazmepos mena u
3ame0neHust

eépemenu  Mencoy — 08yMsl
COOLIMUAMU ¢ MOYKU 3PEHUs.
osudicyuyenics

cucmemul omcyema.
Amnanuzuposams dopmyny
PENAMUBUCTNCKO20

3AKOHA COIAHCEHUA c;copocmeﬁ.

IIposooumv MbICIeHHble
9KCnepUMeHmul,
noomeeposcoaiouue

nocmynamet  CTO u  ux
c1edcmausl.

Haxooums 6  komkpemmoii
cumyayuu 3HAUeHUs
cxopocmeti men ¢ CTO,

UHMEPBANO8 BPEMEHU MeHCOY
cobvimusmuy, OIuUHy — mend,
9HepauIo NoKos

yacmuyvl, nNOJIHYIO OHEp2cUiro
yacmuuybl, peﬂﬂmueucmcmtﬁ
UMnyisc

uyacmuuybwl.

3anuckeIBaTh BBIPpAKCHUC JId

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIPOCHI.
Pemenue 3anau.

IIpesenranus
BUICOAEMOHCTPALHH.
OGopynoBanue:
KOMIIBIOTED, IPOEKTOP




41/86

CBsi3b Macchl W DJHEPrUU CBOOOIHOM
JaCTHUITBL. DHEPTHUS TIOKOS.

noomeepoicoarouue

nocmynamet  CTO
CAe0CmaUs.

u ux

Haxooumv 6  xonkpemmuotu

cumyayuu

3HAYEHUA

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI Ha BOIIPOCHL.
Pemenue 3anau.

IIpesenranus
BUICOAEMOHCTPALHH.
OGopynoBanue:
KOMIIBIOTED, IPOEKTOP




42/87

3auer 1O TEME
OTHOCHUTEIBEHOCTUY.

«OCHOBBEI

TEOpUHU

cxkopocmeti men ¢ CTO,

UHMEPBANO8 BPEMEHU MENCOY
cobvimusmMy, OIUHYy — mend,
SHEP2UIO NOKOS

yacmuybl, NOAHYIO IHEPIUIo
yacmuysl,  pPeAMUSUCCKULL
UMNYTILC

uacmuybl.

3anuchiBaTh BBIpAKEHHE IS
SHEPTUM TIOKOS U  NOJHOU
9Hepeuu YaCTHIL.

Hznazamo Cymbv npunyuna
coomeemcmeust.

Haxonmute B nuTeparype u B
WNuTeprnere wuHpOpMamuo o0
Teopuu 3¢dupa,

9KCIIEPUMEHTAX, KOTOpBIE
npusBenu k cosganuro CTO,
OTHOCUTEJIBHOCTH PaCCTOSIHUM
Y TIPOMEXYTKOB BPEMEHH,

ouorpaduu A. DUHIITEHHA.

PacCTOSHUI U TIPOMEKYTKOB
BpeMeHH, Ouorpadum  A.
OWHIITEHHA.




KBanToBast ¢pusuka (174./414.)

CaeToBble KBAaHTHI (54./104.)

88
[IpenMet u 3a1aun KBAHTOBOMW (DU3HUKH.
43/89
l'unoreza M. Ilnanka o0 KBaHTax.
dorordexr. ®DoToH. YpaBuenue
OuiHmTerHa 1 poro3addexra.
91
Pemmenue 3anau o teme «doto3ahdexry.
44/92
Ombitel AI.  CroneroBa.  3aKoHBI
dbotorddexra.

Ilpeomem u 3a0auu
K8aHMOBOU (hu3UKU.
I'unoresam. Ilnanka o
kBaHTaX. Potoaddekr.
@DOTOH. YpaBHEHHE

A. DiiHmTeina mis
dhotorddexra.

Onwvimur A. I Cmonemosa,
3aK0oHbL pomoappexma.
KopnyckynsapHo-BoHOBOM
nyanusM. Jugpaxyus
91eKmpoHOo8. JlagneHue
ceema. Onvimoi

11. H. Jlebeoesa u

C. U. Basunosa.
Coomuouenue
HeonpedenénHocmell

Tetizenbepea

JlaBaTh OTIpeICTICHUS
mousATHi: hoTodPdeKT, KBaHT,
TOK HACBHIIICHUS,

3aJiep KHUBaloIIee
HaIpsHKCHHE, pabora
BBIXOJIa, KpacHas TpaHUIla

(dotorddexra,

Dopmynuposams  npeomem u
3a0a4u K8AHMOBOU PUIUKLL.

Pacno3naBats, Ha0II01aTh
spreHue Gorodddexra.

OnuceiBaTh OTIBITHI
Cronerosa.
DopMyIHpOBaTh TUIIOTE3Y

Iltanka o KBaHTax, 3aKOHBI

¢doroaddexra.

AHanu3upoBath 3aKOHBI
dotorddexra.

3anuchiBaTh W COCTABJATH
B KOHKPETHBIX  CHTYallHix
ypaBHEHUE

DHHIIITEHHA JIST
dotordpdexkta U HAXOAWTH

C €ro IIoOMOIIbIO

®poHTaIBHBIN [Ipe3enTanus u
omnpoc, BHJICOAEMOHCTpALIH.
AIEKTPOHHBII Oo6opynoBanue: Habop
orpoc, YCTHBIC | IEMOHCTPAIIMOHHBIN
OTBETHI Ha BOMpockl. | «KBaHTOBas (uzukay,
[Ipe3enTanuu KOMIIBEOTED, ITPOEKTOP
YUaIuxcsl.

DpoHTaTBHBIN [Ipe3enTanus u
omnpoc, BHJICOAEMOHCTpALIH.
3IEKTPOHHBII OobopynoBanmue: Habop
orpoc, YCTHBIE | IEMOHCTPALIMOHHBIN
OTBETHI Ha BOTIPOCHL. | «KBaHTOBas (uzukay,

KOMITBIOTED, TPOEKTOP

OpoHTANBHBIN
orpoc,

3JIEKTPOHHBIN

orpoc, YCTHBIE
OTBETHI Ha BOIIPOCHI.

[Ipe3enrtanus u
BUJICOJICMOHCTPAIIUH.
Oo6opynoBanue: Habop
JIEMOHCTPAIIMOHHBIT
«KBanTOBas (huzukay,
KOMIIBIOTED, IPOSKTOP

OpOoHTAIBHBIN
oTpoc,

IEKTPOHHBII

oTpoc, YCTHBIE
OTBETHI Ha BOIPOCHI.

[Tpe3enTanus u
BHICO/IEMOHCTPAIIHH.
OdGopynoBanmue: Habop
JIEMOHCTPAIIMOHHBIN
«KBanToBas buznkay,
KOMITBIOTED, TPOCKTOP




45/93

KopnyckynsapHO-BOIHOBOU
nyanm3Mm.Pemenue 3amad EI'D (wacte C).

94

Pemienne 3amau EI'D nHa doTtoaddekr
(uacts C).

95

Judpakums 31K TPOHOB.

HCHU3BCCTHBIC BCIIMYHHEI.

HaXOI[I/ITI) B KOHKPCTHBIX

CUTYaIUsIX 3HAYCHUS
MaKCUMalbHOU

KHHETUYECKON SHEPTUU
(hOTOIIEKTPOHOB,  CKOPOCTH
(hOTO3IEKTPOHOB,

paboThI BBIXO/1a,

3alUpAIOIIero  HaNpPKECHUs,
Y4acTOTHI M JUIMHBI BOJHBI,

YacTOTBl W JUIMHBI  BOJHBI,
COOTBETCTBYIOIIIUX  KPAacHOU
IPAHULIE

¢dotorddexra.

[TpuBOANTH HpUMEPEI
rcrnonp30BaHus Gorodddekra.

OOBsICHATD CYThb
KOPITyCKYJISIPHO-BOJIHOBOTO
Jyann3ma.

Onucwieamo onwvlmol
Jlebedesa  no UMEPEHUI0
oagnenus ceema u

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI HAa BOTIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«KBanToBas hus3ukay,
KOMITBIOTED, TIPOEKTOP

OpOoHTATBHBIN

0I1poc, IIpe3enranus u
3JIEKTPOHHBII BUJICOJIEMOHCTPALIMH.
omnpoc, ycTHbIe | OOopyaoBaHue: Habop
OTBETHI HAa BOIIPOCHI. | JEMOHCTPALlMOHHBIA
Pemenue 3agad. | «KBanToBas (uzukay,
IIpoBepounas KOMIIBIOTED, IPOEKTOP
pabora.

OpOoHTAIBHBIN IIpe3enranus u
ompoc, BHJCOJEMOHCTpALUH.
JIEKTPOHHBII Oo0opynoBanue: Habop
orpoc, YCTHBIE | IEMOHCTPAILIMOHHBIN
OTBETHI Ha Bonpockl. | «KBaHTOBas ¢buznkar,

Perienue 3agau.

KOMITBIOTED, IPOEKTOP




46/96

JlaBienue CBETA. OIBITH IL.H.
Jle6eneBan C.M. BapuioBa. CooTHOEHHE
HeomnpenenaeHHoctel I eizendepra.

97

Pemenne 3amau EI'O.

47/98

3auer Ne8  «KopnyckymspHele
BOJIHOBBIE CBOWICTBA CBETAY.

Basunosa no onmuxe.

Onucvligams ~ onvlmel  NO
oughpaxyuu 31eKmpoHos.

Dopmyauposamo
coomHoulenue
HeonpeoenénHocmell
Tetizenbepea u

00BsCHAMDb €20 Cynio.

Haxonute B nuteparype U B
Wurteprnere wuHbOpMaIUoO o0
paborax

CromeroBa, Jlebenena,
Baswmiona, I1nanka, Komnrona,
ne bpoiins.

Boigensates poiib  poccHMCKHX
Y4EHBIX B HCCIEAOBaHUHU
CBOJCTB CBETA.

[IpuBoautsb MIPUMEPDI
OHOJIOTTYECKOT0 u
XUMHYECKOI0 JIEUCTBUS CBETA.

l'oroBuTe  mpe3eHTaUU U
COOOIIEHUST M0 H3YYCHHBIM
TeMaM

(BO3MOXKHBIE TEMBI
NPEJCTABJICHBI B YUeOHHKE)

OpOoHTAIILHBIN
ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE
OTBETHI HAa BOTIPOCHI.
Pemenue 3anau.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«KBanToBas hus3ukay,
KOMITBIOTED, TIPOEKTOP

OpOoHTANILHBIN
ompoc,

3IEKTPOHHBII
0IIpoc, YCTHBIE
OTBETHI HA BOIIPOCHI.

[Ipe3enTanus u
BUCOAEMOHCTPALHH.
Oo6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«KBanrtoBas ¢buznkar,
KOMITBIOTED, IPOEKTOP

AtomHas ¢usuka (34./104.)




58/99

Omeitel  Pesepdopnma.  [lnmanerapnas
MOJIEeTh aToMma. OO0pscHeHne
JUHEeMYaToro CHeKTpa BOAOpOJa Ha

OCHOBC KBAHTOBBIX IIOCTYJIATOB Bopa.

100
CrioHTaHHOE M BBIHYKICHHOE M3ITyICHUE
ceera. Jlazepsl.

101
Pewenue 3amau mo Tteme «CrpoeHue
atoma. [Toctynater bopay.

102

Pemenue 3amau mo Teme «CrtpoeHue
aroma. [Toctynatsl bopay.

IInanerapnas Mopjens aroma.
OO0bsacHenne JTUHEHIaToro
CIIEKTpa BOJOpPOJA HAa OCHOBE
KBaHTOBBIX [IOCTYyNaTOB bopa.

CnonmanHoe U B8bIHYHCOEHHOE
usnyueHue ceemd.

Jlaboparopuass ~ pabora: 1.
HaGmronenue  cruiomHoro u
JIMHEWYATOro  CHEKTPOB. 2.
UccnenoBanue CIIEKTpa
BOJIOpOJA

JaBatpb OTIPEICIICHHUS
TTOHATHIA: aTOMHOE  fJIpo,
SHEPreTUYECKUI

YPOBC€HB, SHEPTHA MOHU3ALUU,
CNOHmMAaHHoe u 6blHy9fC0€HHO€
usilyi4eHue

ceema.
OnwuceiBaTh OTIBITHI
Pesepdopna.

OnuceiBaTh )41 CpaBHUBATh

Momenn aromMa ToMcCOoHa o
Pesepdopna.

PaccmarpuBath, wucciaenoBath
U ONHUCHIBaTh JIMHEWYAThIC
CIIEKTPBHI.

®opMynUpoBaTh  KBAaHTOBBIE
noctynatel bopa. OOBACHATH
JIMHEeN4aThie

CIEKTpbl aToMa BOJOpOJAa Ha
OCHOBE KBaHTOBBIX ITOCTYJIATOB
Bopa.

PaccunteiBaTh B KOHKPETHOU
CUTyallud YacTOoTy W JJIUHY
BOJIHBI

UCIyCKaeMoro (oOToHa TIpU
MepexoJie aroMa U3 OJHOTO
CTaLlMOHAPHOTO

COCTOsIHUA B APYroe€, SHCPIuro

OpOoHTAIILHBIN
ompoc,

3JIEKTPOHHBII

oI1poc, YCTHBIE
OTBETHI HAa BOTIPOCHI.

[Ipe3enTanus u
BHIE0JIEMOHCTPAITHH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIN
«AToMHas hus3ukay,
KOMITBIOTED, TIPOEKTOP.

®OpoHTaTBHBIN
ompoc,

3IEKTPOHHBII

orpoc, YCTHBIE
OTBETHI Ha BOTIPOCHI.

IIpezenTanus u
BUJICOJIEMOHCTPALIMH.
O6opynoBanue: Habop
JIEMOHCTPALIMOHHBIHI
«ATOMHas ¢buznkar,
KOMIIBIOTED, TPOEKTOP.

OpOoHTATBHBII
orpoc,

AIIEKTPOHHBII

orpoc, YCTHBIE
OTBETHI Ha BOIPOCHI

[Ipe3enrtanus u
BUICOIEMOHCTPAIIHH.
Oo6opynoBanue: Habop
JIEMOHCTPAIIMOHHBIT
«ATOMHas ¢buznkay,
KOMITBIOTED, TIPOCKTOP

OpOoHTANBHBII
orpoc,

AIIEKTPOHHBII

orpoc, YCTHBIE
OTBETHI Ha BOIPOCHI

[Ipe3enrtanus u
BHJIEOJIEMOHCTPAIINH.
Oo6opynoBanue: Habop
JIEMOHCTPAIIMOHHBIN
«AToMHast (huzukay,
KOMITBIOTED, TIPOCKTOP




103

Pemrenne 3amau EI'D no teme «CtpoeHume
atoma. IToctynater bopa».

HOHHU3allMKM aToma, Haxo0umo
3HA4YeHU:l

Pemenue 3aga4
pa3IMYHOrO0 THUIA U
YPOBHS CJIOKHOCTH.

OoGopynoBanue:
KOMITBIOTED, IPOEKTOP.

paouycos CMAYUOHAPHBIX
OpOUmM 31eKMpOHO8 8 amome.
49/ JlabopatopHoe
104 JlaGoparopuast pabora «HabGmronenne Onucvieams  ycmpouicmeo U obopynoBaHue:
nazepa.
50/ JlaboparopHoe
105 | JlaGoparopnas paGora «MccnemnoBanue 060pyI0BaHKE:
CIICKTpa BOIOPOIa». KOMIIBIOTEP, IIPOSKTOP.
106 Pemrenue 3agauy | OGopynoBanue:
Pemenne 3amaau  EID  mo  rteme PasIMYHOrO THUINA M | KOMIIBIOTED, IIPOEKTOP.
«KBaHTOBas MEXaHUKaY. YPOBHS CIIOKHOCTH
107 Pemmenne 3agad | OdopynoBanme:
Pemente Tectos EI (wacts C). Pa3IMYHOrO THUMA M | KOMIBIOTEP, IPOCKTOP.
YPOBHSI CIIO)KHOCTH
108
3auer 1o Teme «ATOMHas QU3NKaY.
@Du3nka aTOMHOro siapa (74./164.)
51/ CocTtaB u ctpoeHue atomMHoro | JlaBaTe onpenenenust | OpoHTaNIbHBIN [Ipe3enrtanus
109 CocTaB M CTPOEHHE aTOMHOIO sjpa. snpa. Mzomonsl.  Hoepnobie MOHATUI: MaccoBO€ YHCIIO, | OIpoC, BUJIE0JIEMOHCTPALIUH.
HM30TONEL. SIaepHBIE CUIIBI cunvl.  Jlepekr maccel wH HYKJIOHBI, SIA€PHbBIC AJIEKTPOHHBII OoGopynoBanmue:
SHEPTUs CBSI3M sApa. orpoc, YCTHBIE | KOMITBIOTED, IPOEKTOP

CHIJIBI, eupmydijlbHbvle

OTBETHI HA BOIIPOCHI




110
OOmeHnHas MoJenb SIIEPHOTO
B3alMOJCHCTBUS.

52/

111
JledekT Macchl ¥ DHEPIHs CBS3H spa.

112
Pacuer SHEpruu CBsI3U u
SHEPreTUYECKOrO0  BBIXOJA  SIEPHBIX
peaKLUid.

113
Pemrenne tectoB EI'D (wacte C).

53/

114 PangnoakTHBHOCTE. 33791031
PaIUOAKTUBHBIX MPEBPAIEHUH aTOMHBIX
saep.

115
Pemenne 3a7a4 o TEME
«PanoakTUBHBIN pacnag.

116
PanmnokTuBHOE  W3NMydeHHWE, TIPABHIIO
CMEILEHHS.

PagnoakTHBHOCTE. Bunas!
pPaTuOaKTUBHBIX

HpeBpaHlCHI/Iﬁ ATOMHBIX AECP.

3akoH PaaroOaKTHBHOTO
pacnaza.

SnepHble peakuuH, peaxyuu
Oenenust u cunmesa. llenHas
peakus JeTICHUS anep.
Aoepuas 9Hepeemuxa.
TepmosdepHulii cunmes.
IIpumenenue SIAEPHOU
SHEPTHH. buonocuueckoe
Oeticmaue PAOUOAKMUBHBIX
U3IYy4eHul.

JlaboparopHast ~ pabora: 1.
Ompenenenue

HUMITYJIbCA U DHCPIrUun
YaCTHUIBI ITpU
JBHUXCHHH B
MAaravTHOM IIOJIC (HO

dororpadpusm).

yacmuypl, nedext
SHEPTHS CBSI3H, yICIbHAS

Macc,

SHEPrus CBSI3U ATOMHBIX
smep, PagroOaKTUBHOCTD,
AKMUBHOCMb

PacuoaKmueHo2o
MepUoJ]
HCKYCCTBEHHAs

seujecmsa,
HOJTypacmaa,

PaaUOAKTUBHOCTb,  SIICPHBIC
peakuuy, SHEPreTU4YeCKui
BBIXOJ1 SIAEPHOU

peakiumu,
peakmus,
Pa3MHOXKEHUS

LernHas  siiepHast
ko3 durmeHt

HEUTPOHOB,
Macca,
Pa3MHOKUTEIH,

KpUTHYECKas
PeaxTopsI-

TepMOsIZICpHAS PEaKIIUs.

CpaBHHBaTh CBOICTBa

IIPOTOHA U HEUTPOHA.

OrnucsiBaTh IIPOTOHHO-
HEUTPOHHYIO MOJEIIb SPA.

Onpenensitb  cocTaB  sep
pPa3gMyYHBIX  3JIEMEHTOB  C
IIOMOILILIO TaOJIUIIEI

MenneneeBa. M3o0Opaxars wu
YUTATh CXEMBbI aTOMOB.

CpaBHUBaTb CUILY

®poHTaTBHBIN [Ipe3enTanus

omnpoc, BHJICOAEMOHCTpALIH.
3JIEKTPOHHBII Oo0opynoBanue:
ompoc, YCTHBIE | KOMIIBIOTEP, IPOEKTOP
OTBETHI Ha BOIIPOCHI

®OpoHTaTBHBIN IIpezenTanus

ompoc, BHUJICOJIEMOHCTpALIUH.
3IIEKTPOHHBII Oo0opynoBanue:
omnpoc, YCTHBIE | KOMIIBIOTEP, IPOEKTOP
OTBETHI Ha BOIIPOCHI

DpoHTaTBHBIN [Ipe3enTanus

omnpoc, BHJICOAEMOHCTpALIH.
JJIEKTPOHHBII OobopynoBanue:
ompoc, YCTHBIE | KOMIIBIOTEP, TPOEKTOP
OTBETHI HAa BOIIPOCHI

OpOoHTATBHBIN [Ipe3enranus

omnpoc, BHJICOAEMOHCTpALIH.
3JIEKTPOHHBIN OobopynoBanue:
ompoc, YCTHBIE | KOMIIBIOTEP, IPOEKTOP

OTBETHI Ha BOIIPOCHI.
Pemrenue 3agauy.

OpOoHTAIIBHBIN IIpe3enranus

ompoc, BHUJCOJEMOHCTpALUH.
3IEKTPOHHBII OobopynoBanmue:
ompoc, YCTHBIE | KOMITBIOTEP, IPOEKTOP
OTBETHI Ha BOIPOCHI

OpOoHTANBHBII [Ipe3enrtanus

ompoc, BHUJCOJEMOHCTpALUH.
3JIEKTPOHHBIN Oo6opynoBanue:
ompoc, YCTHBIE | KOMIIBIOTED, TPOEKTOP

OTBETHI Ha BOIIPOCHI.
Pemrenue 3agauy.

DpOoHTAIBHBIN
oI1poc,

JIEKTPOHHBII

o1poc, YCTHBIE
OTBETHI HA BOIPOCHI

IIpe3enranus
BHUJICOJIEMOHCTpALUH.
Oo6opynoBanmue:
KOMITBIOTED, TIPOEKTOP




117

3aKoH paJInOaKTUBHOTO pacmaja.

54/

118 Meroapl HAOMIOAEHUS MW PETHCTPAITUN
3JIEMEHTAPHBIX YacTHUII.

55/

119 | SnepHble peakuuu, peakuuu AeNCHHS U
cunres3a. LlenHas peakuus neneHus saep.

120 .
SnepHass oHepretuka. TepmosaepHbIi
CHHTE3. IIpumeneHue SIEPHOU
SHEPTETHKH.

56/ JlaGoparopnast pabota «Omnpenenenue
121 UMITyJIbca M DJHEPrHHM YaCTHIBI TIpH
JIBIDKEHUH B MATHAUTHOM TIOJIE).

57/ Bbuonoruueckoe JelicTBHE

122

pPaaAnOaKTHUBHBIX HSqueHHﬁ.

3auer

JIEKTPUYECKOTO
OTTJIKMBAaHUS IPOTOHOB U
CHUITY

CBA3U HYKJIOHOB B A4p€.

Ilepeuucnams u onucvligams
CB80UICMBA A0EPHBIX CUIL.

Beruncnate  nmedexkr  macc,
SHEPTUI0 CBSI3U M YACIBHYIO
SHEPTUI0 CBSI3M KOHKPETHBIX
ATOMHBIX sanep.
AHanu3upoBaTh CBsI3b
YAEJIbHOU SHEPrUn

CBSI3U C YCTOMYHUBOCTBIO SIIEP.

[lepeuncnsarp BUIBI
PaIuOaKTUBHOTO pacmaga
aTOMHBIX  SJIEp.

CpaBHuBaTh CBOWCTBa aiib(ha-,
Oeta- © raMMa-H3Ty4YeHUH.
3anuceIBaTh

MpaBWja  CMEIIEHUS  TpHU
PannoaKTUBHBIX pacraziax.
Onpenensarsb

OJICMCHTHI, 06p8.3y}OH_II/IeC${ B

®poHTaTBHBIN [Ipe3enTanus

omnpoc, BHJICOAEMOHCTpALUH.
3JIEKTPOHHBII Oo0opynoBanue:
ompoc, YCTHBIE | KOMIIBIOTEP, IPOEKTOP
OTBETHI Ha BOIIPOCHI

®OpoHTaTBHBIN IIpezenTanus

ompoc, BHUJICOJIEMOHCTpALIUH.
3IIEKTPOHHBII Oo0opynoBanue:
omnpoc, YCTHBIE | KOMIIBIOTEP, IPOEKTOP
OTBETHI Ha BOIIPOCHI

DpoHTaTBHBIN [Ipe3enTanus

omnpoc, BHJICOAEMOHCTpALIH.
JJIEKTPOHHBII OobopynoBanue:
ompoc, YCTHBIE | KOMIIBIOTEP, TPOEKTOP
OTBETHI HAa BOIIPOCHI

OpOoHTATBHBIN [Ipe3enrtanus

omnpoc, BHJICOAEMOHCTpALIH.
3JIEKTPOHHBIN OobopynoBanue:
ompoc, YCTHBIE | KOMIIBIOTEP, IPOEKTOP

OTBCTHI Ha BOIIPOCHI

JlabGopaTopHoe
o0opyoBaHue,
KOMITBIOTED, TIPOEKTOP

DpOoHTANBHBII
orpoc,

3JIEKTPOHHBIN

orpoc, YCTHBIE
OTBETHI Ha BONIPOCHI

[Ipe3enrtanus
BUJIEOJIEMOHCTPAITUH.
OobopynoBanue:
KOMIIBIOTED, TIPOEKTOP




Pemenune 3amau EI'D mo teme: «Puzuka
ATOMHOTO SIIPay.

pe3ynbrare  paJnOaKTHBHBIX
pacraios.

3anuceiBaTh, 0OBSICHATH 3aKOH
PaIuOaKTUBHOTO pacmnana,
YKa3bIBaTh

TPaHUIBI €r0 TMPUMEHUMOCTH.
Onpenensitb B KOHKPETHBIX
CUTYaIHIX

OpOoHTAIILHBIN

ompoc,
3JIEKTPOHHBII
oI1poc, YCTHBIE

OTBETHI Ha BOIIPOCHI.
Pemenue 3amau.

IIpesenranus
BUICOAEMOHCTPALHH.
OGopynoBanue:
KOMIIBIOTED, IPOEKTOP




122

3auet no TeMe «du3nuKa aTOMHOTO SIIpa»

YHCIIO HEpAaCIaBIINXCS
SAnep, UHCIO  PaCHaBIIAXCS
snep, TMepUo

Inojgypacrnana, AKMuUuBHOCNb
seujecmed.

Hepetmczzﬂmb u onucweileanio

Memoobl  HAOMI0OEeHUs u
peaucmpayuu
INEMEHMAPHBIX yacmuy.

Habriooams mpexu anvgha-
yacmuy 8 Kkamepe

Bunvcona.  Pecucmpuposams
s0epHble U3TTYYEHUs] c
HOMOWBIO CUEMYUKA

Teticepa. Onpeodensmo
UMNYIbC U IHEPSUIO HACHUYDbL
npU 0BUNCEHUU 8

MAZHUMHOM noae (no
domoepaghusm).

3anuceIBaTh sIIEPHBIE
peaxuuu. Onpenenars

HNPOAYKTHI SIAEPHBIX

peaKLuid. PaccunteiBaTh
SHEPruyYeCKUit BBIXOJT
SIIEPHBIX PEAKLUI.

OnuceBaTh MEXaHM3MBbI
JIeIeHUsT  siiep W LENHOU
SIZIEPHON peaKIuu.




JyieMeHTapHbIe YacTUIIBI (24./54.)

58,59

/123 DeMeHTapHBICYaCTHITBI.
YckopuTenu 31eMeHTapHbBIX YaCTHII.

124
Pemenune 3amaq o TEeMe:
«DJNeMEeHTapHbIE YaCTULIBI».

125
Pemenne 3aga4 1o TEME:
«DNeMeHTapHbIC YaCTUIIBD».

DneMeHTapHbBIE YaCTHUITHL.
@yH1aMEHTaJIbHbIC
B3alMOICHCTBUS.

Yexkopumenu
uacmuy

dJlIEMEHMAPHbLX

JlaBaTh omnpenesaeHus: MOHATHA:

AHHUTWISIINS, JIENTOHBI,
aJPOHBI, KBapK,

TJIIOOH.

ITepeuncnsats OCHOBHbBIE
CBOICTBa 3JIEMEHTaPHBIX
JacTuLl.

Beraensats TPYIIIBI

SJICMCHTAPHBIX YaCTHILI.

3aKOHBI
KOTOpbIE

[lepeuncnsarp
COXpaHeHHUA,

®OpoHTaTBHBIN IIpezenTanus

ompoc, BUJICOIEMOHCTpAIIUH.
3NEKTPOHHBII Oo6opynoBanue:
ompoc, YCTHBIE | KOMITBIOTEP, TPOEKTOP
OTBETHI Ha BOITPOCKI

®poHTaTBHBIN [Ipe3enTanus

ompoc, BHIE0JIEMOHCTPAITHH.
3NEKTPOHHBII Oo6opynoBanue:
ompoc, YCTHBIC | KOMIIBIOTEP, POCKTOP
OTBETHI Ha BOIPOCHI

DpOoHTANBHBII [Ipe3enranus

ompoc, BHJICOIEMOHCTpAITHH.
3JIEKTPOHHBIN OobopynoBanue:
ompoc, YCTHBIE | KOMITBIOTED, TPOEKTOP

OTBCTHI Ha BOIIPOCHI




126

3auer 1o TeMe  «OIJIeMEHTapHbIE
YaCTHULIBI».

BBITIOJIHAKOTCA  IIPU
MMpeBpalICHUAX YaCTHII.

OrnuckeIBaTh TIPOIIECCHI
AHHUTWISIIAY ~ YacTUIl |
AHTHYACTHI] U POXKICHUSL

AJIEKTPOH-TIO3UTPOHHBIX Tap.

Ha3piBaTh 1 CpaBHUBATh BUABI
(dhyHIaMEHTATBEHBIX
B3aMMO/IECHCTBUH.

OnuceIBaTh poJib YCKOPUTENIEH
B U3YUCHHUUN SJICMCHTAPHBIX
YaCTHIL.

HazpiBaTh  OCHOBHBIE — BHIBI
YCKOpUTENIEH  3JIEMEHTAPHBIX
YaCTHIL.

Haxoaute B nuTeparype W B
Wutepnere CBEJICHUS 00
HUCTOPUH OTKPBITHS

DIIEMEHTApHBIX  YacTHI, O
Tp€X dSTamax B  Pa3BUTHH
bu3uKu

SJICMCHTAPHBIX YaCTHLI.

OrnuceBaTh COBPEMEHHYIO
(hU3UYECKYI0 KapTUHY MUpa.

Ctpoenue Beenennoii (54./94.)

Conneunas cucrema. Ctpoenne u 3Boawonus Beenennoii (54./94.)




127

Buaumele nBrxkeHHS HeOECHBIX Ted.
3akonsl Kennepa.

Bunnmele 1BmKeHNs

HeOECHBIX TeJ. 3aKOHbI

Kemnnepa.
Conneynas cucTema:
IUTAaHETHl W MaJlple Teja,

cucrema 3emisi—JlyHa.

Crpoenue u SBOJTIOITHUS
Coinnna H 3BE3]I.
Knaccudukanms 3BE3I.
3BE3OI M HUCTOYHUKH  HX
SHEPTHH.

T"anakTuka. CoBpemeHHbIE

MPEACTABICHUS O CTPOCHUH U
3BOJIIONNHU BeeneHHOH.

Hpyaue 2ANAKMUKU.
Ilpocmpancmeenno-epementvie
Macumadol Habrooaemou
Bcenennoii. Ipumenumocmu
3AKOHO8 Quzuxu o7l
00bACHEH U npupoosl
KOCMU4eCcKux 00beKmos.
Temuan mamepusi u mEMHASA
SHepeusi. JlabopaTopras
paOora: 1. Onpenenenue
reproza

oOpartieHus TBOHHBIX
3BE31 (TIEYaTHBIE

matepuansl). HaOmomenms: 1.
Bedepuue nabmoneHus

3BE37, JIyHBI U TUIAHET B

JlaBaTh OTIpeICTICHHS
moHATHH: HebOecHas cdepa,
SKJIUNTHKA, HEOCCHBIH

9KBATOP, TOJTIOC MUpa,
0ch MUpa, Kpyr
CKJIOHCHHUS, TPSIMOE
BOCXOXJICHHE, CKJIOHCHHUE,
napasuiakc, napcex,
aCTpOHOMUYECKAs

SJMHHMIIA, TICPUTeIInH, adenui,
COJIHEYHOE 3aTMCHHUE, JIYHHOE
3aTMEHHE,

IJJAHEThl  3€MHOM  IPYIIIBL,
IUTAHETBI-TUTAHTBI, ACTEPOUT,
METeop,

METEOPHT, tdotocdepa,
CBETHMOCTh,  IIPOTyOepaHel,
nynvcap,

HeUMpOHHAs 38e30d, YEpHas
ovipa, MPOTO3BE3/1a,
CBEpXHOBasl 3B€3/1a,
rajJlakTUKa, KBa3ap, KpacHOe

cMelleHue, Teopus bolibiioro
B3pbIBA,

Bo3pacT BceneHHOM.

Hab6maronats JlyHy u rtaHeTs! B
TEJIECKOIIL.

Brigenars 0COOEHHOCTH
cucreMsl 3emiss—JlyHa.

OpOoHTAIILHBIN
ompoc,

3JIEKTPOHHBII

oI1poc, YCTHBIE
OTBETHI Ha BOIIPOCHI

IIpesenranus
BUJICOAEMOHCTPALIHH.
OGopynoBanue:
KOMIIBIOTED, IPOEKTOP




60

/128 | Conueunas cucTema: IIAHETHl U Majible
Tena, cuctema 3emisi-JIyHa..

61/

129 Crpoeane u o3Bomornus ConHIA ®|
3Be3n.Kmaccudukanus 3Be3n.3Be3apl U
HCTOYHUKHU UX SHEPIUU.

62/

130 lNaaxTuka. CoBpemMeHHbIe
MPEICTABICHUS O CTPOCHUH U BOJIIOLIUH
Bcenennoii.

131
Hpyrue ranaktuku. IIpocTpaHCTBEHHO-
BpeMeHHble MaciTaObl  HaOIroIaeMoit
BCEJICHHOM.

132
[IpyMeHUMOCTh 3aKOHOB (DHM3MKHU IS
OOBSICHEHHST  MPUPOABI  KOCMHUYECKUX
O00BEKTOB.

133
Temuast MaTepusi U TEeMHasi SHEPIHs.

63/

134 | JlaGopartopnas pabora «Onpenenenne

nepunoga 06paH_I€HI/I$I HBOﬁHBIX 3BEC31».

®poHTaTBHBIN [Ipe3enTanus

ompoc, BHJCOJEMOHCTPALNH.
3JIEKTPOHHBII Oo0opynoBanue:
ompoc, YCTHBIE | KOMIIBIOTEP, IPOEKTOP
OTBETHI Ha BOIPOCHI

®OpoHTaTBHBIN IIpezenTanus

ompoc, BHUJICOJIEMOHCTpALIUH.
3IIEKTPOHHBII Oo0opynoBanue:
ompoc, YCTHBIE | KOMIIBIOTEP, TPOEKTOP
OTBETHI Ha BOIPOCHI

DpoHTaTBHBIN [Ipe3enTanus

ompoc, BHJCOJEMOHCTPALNH.
JJIEKTPOHHBII OobopynoBanue:
ompoc, YCTHBIE | KOMIIBIOTEP, TPOEKTOP
OTBETHI Ha BOIPOCHI

OpOHTATBHBII [Ipe3enrtanus

ompoc, BHJCOJEMOHCTPALNH.
3JIEKTPOHHBIN OobopynoBanue:
ompoc, YCTHBIE | KOMIIBIOTEP, IPOEKTOP
OTBETHI Ha BOIPOCHI

OpOoHTAIIBHBIN IIpe3enranus

ompoc, BHJIEOJIEMOHCTPAIINH.
3IEKTPOHHBII OobopynoBanmue:
ompoc, YCTHBIE | KOMIIBIOTED, TPOEKTOP
OTBETHI HA BOIPOCHI

OpOoHTAIBHBIN IIpe3enranus

ompoc, BHUJCOJEMOHCTpALUH.
3JIIEKTPOHHBII OobopynoBanmue:
ompoc, YCTHBIE | KOMITBIOTEP, TPOEKTOP
OTBETHI Ha BOIPOCHI

OpoHTaNBHBIN [Ipe3enrtanus

ompoc, BHJIEOJIEMOHCTPAIINH.
3JIEKTPOHHBIN Oo6opynoBanue:
ompoc, YCTHBIE | KOMIIBIOTED, TPOEKTOP

OTBCTHI Ha BOIIPOCHI




64/

135 3ager mo Teme «CoHEeUHas cHCTEMa.
CTpoeHue U 3BOIONHS BCETICHHOW.
136- OpoHTANBHBIN [Ipe3enTanus
143 | MMoBropenne: pemenne 3amau  EID 0IIpoc, BHUJICOJICMOHCTPALIMH.
(ypoBens C). 7gacoB JJIEKTPOHHBII Oo6opynoBanue:
orpoc, YCTHBIE | KOMIBIOTEP, IPOEKTOP
OTBETHI Ha BOMIPOCHI
65- OpoHTaANBHBIN [Ipe3enTanus
68/14 | Peseps: pemenne sanaq EID.. ompoc, BUJICOJIEMOHCTPALIUH.
4- 4127 wac. 3JIEKTPOHHBII Oo0opynoBanue:
orpoc, YCTHBIC | KOMITBIOTED, IPOEKTOP

OTBCTHI HA BOIIPOCHI




8. MaTepua/IbHO-TEXHUYECKOE H YUeOHO-MeTOHYecKoe odecreyeHne KaOnHeTa

Cnmcoxk TeXHHYeCKHUX cpeacTB 00y4eHusl B KaOuHeTe:
[TepcoHasbHBIN KOMIIBIOTEP
MynsTUMeIUHHBIA TPOEKTOP

JleMOHCTpaMoHHOE U JaboparopHoe 000pyI0BaHHE KaOMHETa (UK.
HKT: npe3eHtannu, yueOHbIE BUEO-AEMOHCTPALINH, OTIOPHBIE KOHCIIEKTHI (LU(POBKIE).

YyedHo-MeToau4uYeCcKoe odecrneyeHue Kaouuera:

Y4yeOHo-MeToaANYeCKNH KOMILJIEKT:

(s yrmyOseHHOTO YPOBHS)

1. Msxumes I'.E., Byxosues b.b., Corckuit H.H. ®u3zuka. 10-11knacc. - M.: IIpocsemenue, 2011.

2 TynbkubaeBa H.H., Ilymkape A.D. EI'D. ®usuka. Tecrosble 3amanus. 10-11 xmacc. - M.:
[Ipocsemenue, 2012.

3. PeimkeBuy A.I1. Coopuuk 3amau no ¢usuke. 10-11kmacc. - M.: [Ipoda, 2005.

4. CremmanoBa I'.H. Coopnuk 3a1a4d o pmsuke. 10-11 xmacce. - M.: [Ipocsemenne, 2011.
5. [Mopdupres B.B. Actponomus-11. - M.: [Ipocsemienwne, 2010.

6. Yapyrua B.M.. Actponomus-10-11. - M.: IIpoceemenue, 2018.

7. Onopuseie koHcnekTol 10-11 knacc. A. E. Mapon, E. A.Mapos.

7. B.A. 3a6otun. B.H. Komucapos. Koutponbs 3HaHuil yMeHui 1 HaBBIKOB ydamuxcs 11 kiaccoB
(6a3oBwIit 1 poduIbHEIN YypoBHHU). MockBa «IIpocsemienue» 2008.

8. JILA. Kupuk. PazHOypoBHEBBIE CaMOCTOSITENIbHBIE U KOHTpOJbHBIE paboThl. MockBa. MJIEKCA,
2009.

9.1.B. I'onoBa. ®usuka 11 knacc: KontponbHeie paboTsl B HOBOM (opmate. MockBa «HTEmIEKT-
Hentp», 2011.

ITepeyeHb yueGHO-MeTOANYECKOTO o0ecrieYeHUust

1.JleMOHCTpallMOHHBIM SKCHEpUMEHT MO (U3MKE B CpeiHed IIKoie: mocolOue Juis yuuteneit /
B.A.BypoB, Bb.C.3Bopwikun, A.ILKy3smur u ap.; monm pen. A.A.IlokpoBckoro.— 3-¢ H31.,
nepepadb— M.: Ilpocsenienue, 1979.— 287c.

2.Kabapauan O.®. DkcnepuMeHTaibHble 3agaHus 1mo ¢uszuke. 9—I11ki.: yueb. mocobue It
yyamuxcs obmeobpaszoBat. yupexaenuin / O.0.Kabapaun, B.A.OpnoB.— M.: BepOym-M,
2001.— 208c.

3.CaypoB O0.A. Monekynspaas ¢uszuka. Dnexrpoagunamuka / FO.A.Caypos, I'.A.ByTeipckmii.—
M.: Ilpocsemenue, 1989
4 Msaxumes ['.5. ®usuka: yueb. mist 10kn. oGmieobpaszosar. yupexaenuit / ['.S.Msxkues,

b.b.byxoBues, H.H.Cotckuii.— 14-e 31— M.: IIpocsenienue, 2011
5.Mskumes I'.5l. ®uzuka: yueOd. qisa 11ki. obmeobpazoBar. yupexaenuit / ['.S.Msxues,
b.b.byxoB1eB.— 14-e U3 — M.: [IpocBemenue, 2011

6.CaypoB 10.A. ®usnka B 10 kmacce: moxenu ypokoB: kH. mist yuutens / FO.A.CaypoB.— M.:



IIpoceemenue, 2005.— 256c.
7.CaypoB 10.A. ®usnka B 11 kmacce: momenu ypokoB: kH. mis yuutens / FO.A.CaypoB.— M.:
IIpoceenienne,2005.—271c.

8.JleButan E.Il. Actponomus: yue0. mus 11ki. obmeoOpa3osar. yupexaenuii / E.I1.JleBuran.—
10-eu3n.—M.:IIpocBemenue,2005.—224c.

10.IToppupre B.B. Actponomus: yueb. mus 11kn.  oOmeoOpa3oBaT.  yupekIeHHH /
B.B.ITopdpupseB.— 2-¢ uzn., mepepad. u qom.— M.: [Ipocsemenue, 2003.— 174c¢



11kaacce (yriy0JeHHbI YPOBEHb)

1-8 DneKTpoAuHAMUKA 40 -TaOJIUIIBI; -CIIOBECHBIE (J1,0);
(Dn.TOK B pa3il. cpenax. -TIpe3eHTAIINY; -HarJIsIHbIE;
MarunuTHoe noJe. )

-BHJICO JCMOHCTPAIINH; -npakTrueckue (J.p,
yhp-s, Ipak. 3aJ1aHus);

-J1a00paToOpHOE U

JIEMOHCTPAIIMOHHOE

o0opynoBaHUE;

9-18 Konebanus u BOIHEI 48 -Ta0JINIIBI; -CJIOBECHBIE (J1,0);

-IIpEe3eHTALINY; -HarJIsIHbIE;

-BUJICO JICMOHCTPAIUH; -pakTu4deckKue (J.p,
yIIp-si, IPaK. 3aJaHus,

-J1a00paToOpHOE U K.p);

JIEMOHCTPAIIMOHHOE

o0opynoBaHuE;

18-21 ['eomeTpuueckas u BoJTHOBAs 22 -TaOJINIIBI; -CJIOBECHBIE (J1,0);

OIITHKA
-TIPe3CHTAINH; -HATJISITHBIC,
-BUJICO JICMOHCTPAITUH; -paKkTu4decKue (J1.p,
yrp-si, Mpak. 3aJaHus,
-J1a00paTopHOE U K.p);
JIEMOHCTPAIIMOHHOE
000py/IOBaHUE;
21-22 OcHOBEBI TEOpUU 4 -TaOJIUIIBI; -CJIOBECHBIE (J1,0);
OTHOCUTENbHOCTH
-TIpe3CHTAINN; -HATJISITHBIE,
-BUJICO JICMOHCTPAITUH; -paKkTH4decKue (J1.p,
yhp-s, Ipak. 3aJ1aHus);
-nabopaTopHoe U
JIEMOHCTPAIIMOHHOE
000pynOBaHUE;
23-31 KBanrtoBas ¢uznka 44 -Ta0JINIIBI; -CIIOBeCHBIE (J1,0);
-TIpe3eHTallNN; -HATJISITHBIE;

-BUJICO JIEMOHCTpAIIUH;

-nabopaTopHoe U
JI€MOHCTPAIlMOHHOE

-npakTHyeckue (J1.p,
yIp-si, IpaK. 3a1aHusl,

K.p);




obopynoBaHue;

31-33

Ctpoenue Bceenennoit

12

-Ta0JINIIBI;
-TIpe3eHTAIINY;

-BHJICO JCMOHCTPAIINH;
-J1a00paToOpHOE U

JIEMOHCTPAIIMOHHOE
obopynoBaHue

-CIIOBECHBIE (J1,0);
-HarJIsIHbIE;
-npakTrueckue (J.p,

yIp-si, Mpak. 3aJaHus,
K.p)




Ilepedyenn o0opynoBanus 1Jis1 J1a0OPAaTOPHBIX padoT no gusuke 11kaace

No HazBanue paboTsl O6opynoBanue
HeoOxoIuMoe Hanuune
11 kmace
Habumonenue nelictus IIpoBOIOYHBINA MOTOK -
MarHuTHOTO OJISL Ha TOK
IITaTUB +
HCTOYHHUK ITOCTOSHHOTO +
TOKa
peocrtar +
KJIIOY
COEIMHUTEIIbHBIE TPOBO/IA +
MAarHuT +
N3yuenue saBieHus Munnuamnepmerp +
AJIEKTPOMAarHUTHOW MHAYKIIUH.
MCTOYHUK ITOCTOSIHHOTO
TOKa
KaTYIIKH C CEPIEYHUKOM _
TyrooOpa3HbI MarHuT +
KJII04 +
COEIMHUTEIIBHBIE IPOBOJA +
MarHuTHas CTpesKa -
(xommac)
Ornpenenennie yCKOpeHus Yacel ¢ cekyHIHOU +
CBOOOTHOTO Ta/ICHUS. CTpenKon
M3MEpPUTEIIbHAS JIEHTA +
LIApUK C OTBEPCTHEM +
ITaTUB ¢ My(TOif 1 +

KOJIbIIOM




H3mepenne nokaszarens
MPEJIOMJICHUS CTEKJIA.

[InockonapaiienbHas
CTEKJIIHHAs TUIACTUHKA

bynaBku

JIuneiika

LUPKYJIb
Ornpenenienre onTuyeckon cuibl U | JInneiika
(OKYCHOTO pacCTOSTHUS

JUTMHHO(OKYCHAast

COOMpAIOIIEH JTNH3HI.

cobuparoias JTuH3a

CBC4Ya

9KpaH

H3mepenne njinHbl CBETOBOM
BOJIHBI.

JudpaxuuoHnHas pelierka

CB€4a




14.JInct perncTpanuu u3MeHeHHii, BHECEHHBIX B padouylo nporpamMmmy

Ne | Hara @ Crpa- XapaKTepUCTHKA U3MEHEHHH PEKBU3UTHI |  (amMHIIHsL MOJITHUCh
o\ HUIBI C JOKYMEHTa, = pabOTHHKa,  pabOTHHKA
U3MCHe- 3aKpeIIsiio- | BHECHIETO
HUSAMU IEero M3MEHEHUS
MU3MEHEHHS
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