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MosacHUTenbHan 3anucKa

Pabouas nporpamma no Kypcy «®usmka ansa 10-11 knaccos 061eo0bpa3oBaTesibHbIX YUpEKAEHNU
(NpodunbHBIM  ypoBeHb)», coCTaBneHa B  cooTBeTcTBMM ¢ PepepasbHbIM  KOMMNOHEHTOM
rocyaapcTBeHHoOro obpasoBaTesibHOro cTaHaapTa obulero obpasosBaHua (GPrOC 2004), Ha ocHose
aBTOPCKOM nporpammbl nog pedakumen KabapguHa O.9., Opnosoa B.A, ony6/MKoBaHHOM
nsgatenbcteom «lMpoceeweHme» 8 2010 roay, gonyweHHon MuWHUCTEPCTBOM 06pa3oBaHMA U HAyKM
Poccuiickoir Pepepaumn, ydyebHoro nnaHa AHuYkoBa nuuea FBHOY «CMNb TATHO» Ha 2016-2017
y4ebHbIN roa.

Pabouas nporpamma paccymMTaHa Ha usydeHune npeamerta «dU3nKa» B COOTBETCTBUM C HArpy3Kom 5
yacos B Hegento, 170 4acos B rod, B TOM YMcae (COrnacHO NOYyPOUYHOMY NAAHNPOBAHMIO) :

e 20 y4acos nabopaTopHble N NpaKkTUYecKue paboTsbl;

e 30 4acoB NpaKTMKa, peweHne 3a4ay;

e 12 4acoB — KOHTPO/IbHble PaboTbl (BKAOYAA aHANIN3 3a4aHNI KOHTPOIbHbIX PaboT)
e 32 yaca BBOAHO-0606LLat0LLEE U UTOTOBOE NOBTOPEHUE;

e 10 yacos peseps

N3yyeHne OU3MKKM KaK LIKOAbHON AUCUMNAMHBLI FNaBHbIM OCHOBbLIBAETCA HA TOM, YTO GU3MKA
ABNAETCA HayKoM, wu3ydyatowei Haubonee obwme U PyHAAMEHTANbHbIe 3aKOHOMEPHOCTH,
onpegensatowme CTPYKTYpY M 3BOMOUMIO MaTepuanbHoro mupa. ®usmMka u eé 6asoBble Teopuu:
KKNaCCUYECKas  MeXaHUKa», «TepMOAMHAMMKA M CTAaTUCTMYEecKas  ¢U3MKa»,  «KNaccU4yeckas
3N1IeKTPOAMHAMUKEY», «TEOPUA OTHOCUTE/NIbHOCTUY», «KBAHTOBAas MeXaHWKa» ABAAKTCA MOAE/bHbIMU
npumepamu, PacKpbIBAOWMMM  CMbICA MNOHATUA eCTeCTBEHHOHay4yHoe 3HaHue. 3T o0b6nacTu
4eI0BEYECKOr0 3HAHMA He MPOCTO NEKAT B OCHOBE HAYYHOTO MMUPOBO33PEHMUA, HO TaKXKe NPeacTaBaAAoT
co60i BaXKHbIM WUCTOPUYECKUI MpPUMEpP 3SBOJIOUMM HAYYHOTO 3HAHMA W METOLO0B MOJyYeHMUsA
06BEKTUBHOTO NO3UTUBHOIO 3HAHUS O MUPE.

MepeuyncneHHble ¢U3NYECKME TeopUM — 3TO He MNPOCTO CymMMa 3HaHui 06 ycTpolicTee
MaTepuanbHoro mmpa. Kaxpgaa us HUX HeceT B cebe maTemMaTUUYECKY0 MOZenb, CBOAUMYIO K cucTeme
OCHOBHbIX TMOJIOXEHWUIN, aKcMom, M MpaBuN BbiBOAa, 06n1afdalollyl0 Kak OObACHMUTENbHOM, TaK W
3BPUCTUYECKOWN CMNOI. BbiBOAbI, NONYUYEHHbIE B PpaMKax GU3NYECKUX TeopUid AeyKTUBHbIM METOAO0M,
06BACHAIOT M NpPeACcKasbiBalOT IMNUPUYECKM Habaogaemble GakTbl U ABNeHMA. PU3NKA KaK WKONbHaA
ANCUMNAMHE [3eT YHUKa/lbHYH BO3MOMKHOCTb MPOAEMOHCTPUPOBAThL Y4YalMMCA 3TO COOTBETCTBME
MeXAay CTPOroM maTemaTU4yecKkon Mmoaenbld W peanbHO HabnlogaembiMU  ABMEHUAMM Kak B
OEMOHCTpaLMAX ONbITOB, TaK M B pamMKax NabopaTopHbix paboT. MOCKO/IbKY B OCHOBE ONUCaHUA U
obbAcHEHUA HabnloaaembiX ABAEHUI NIEXUT MaTemMaTMYecku CcTporas MofAenb, ydalwumca Ans
yCMewHoro ycBoeHuA MmaTepuana TpebyeTcs CTPOUTb CNOMKHbIE, NOTMYECKU CBA3aHHble LEenovKu
BbICKa3bIBaHUI, 4YTO TpebyeT OT y4yaluxcA HaBblka CaMOCTOATE/NIbHOW MOCTaHOBKM npobnem u ux
NIOTMYECKOro paspelleHms 04HOBPEMEHHO CPeACTBaMM KCYXOM» MaTeMaTUKK, U 06bIAEHHOro A3bIKa.

Taknm obpasom, m3ydeHMe OGM3MKM B pPamMKax Kypca obuieobpasoBaTesibHOM CpeaHen LWKObI
€cNocobHo cHOpPMMPOBATL Y YYaLLErocA Hay4YHYH KAapTUHY MMUPA, «BOOPYKUTb» LUKOJbHMKA Hay4YHbIMMU
MeTo4aMM MO3HAHWA, MOKa3aTb, COOTHOCATCA A3bIKOBOW M MaTeMaTUYECKUn (IorMYecKuii) ypoBeHb
onucaHMa OOBEKTUBHOM pPeanbHOCTU, YTO, HECOMHEHHO, fBAAETCA MNPUHUUNUANLHO BaXXHbIM U B
FYMaHUTAPHbIX AUCUUMNAMHAX, HE TOBOPA Y¥Ke O TOM, YTO 3HaHWe GU3MYECKMX 3aKOHOB HeOBX0ANMO ANs
u3yyeHusa xumum, 6uonorun, pusmueckoin reorpadum, TEXHONOTUMU.




MpyM 3TOM OAHMUM U3 LLEHTPajIbHbIX MOMEHTOB MpPU M3ydeHUn U3MKM ABAAETCA BAadeHue
WKO/IbHbIM MaTeMaTUYeCcKMM annapaTom: Tak A/a ONWCaHMA AOBUMKEHWS, a TaKkKe ANa BBeAeHus
NoHATUA cuna TpebyeTcA BnadeHWEe MNOHATMEM BEKTOpa, 3HAaHMEM ero CBOMCTB, A4 OnucaHuA
rapMOHMYECKMX KonebaHui, nepeMeHHOro ToKa M ONTUKK TpebyeTca 3HaHME OCHOB TPUFOHOMETPUM.
[na rpamoTHOTO M MOC/Nef0BATE/IbHOMO OMUCAHUA MOHATUA CKOPOCTb, A8 OObBACHEHWA 3aKOoHa
3N1EKTPOMArHUTHOW WMHAYKUMK TpebyeTca BAadeHMEM MOHATMEM «MPOM3BOAHAA» HA 3/EMEHTapHOM

ypoBHe.



H3yuenue gpuszuxu 6 cmapuieii wikone Ha RPOQUILHOM YPOGHE HANPABICHO HA OOCMUICEHUE
cnedyruux yeneii:

6 HanpaejleHuu IUYHOCMHO020 paseumus:

®  CO3JIaTh YCJIOBUS JUIS MHTEIUICKTYAILHOTO Pa3BUTHS, (DOPMHUPOBAHUS JIOTHYECKOTO U
a0CTPaKTHOTO MBIIIICHUS Y IIKOJIHHUKOB KaK OCHOBBI MX JalbHeHIero 3pekTuBHOTO
o0y4eHus;

®  CO3/IaTh YCIIOBHS JUJISI Pa3BUTHS MIO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaTbHBIX H TBOPUECKUX
CITOCOOHOCTEH B MpoIiecce pereHus GU3NIECKHUX 3a7a9 U CAMOCTOSTEILHOTO IPHOOPETCHUS
HOBBIX 3HAHHH, BBITIOIHEHHS DKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHMMA, TIOATOTOBKH JOKJIAI0B,
pedepaToB u Ipyrux TBOPUSCKUX pabdoT;

®  Pa3BUTH HABBIKM KPUTHUYECKOTO MBIIUICHUS, KYJIBTYPBI peUH, CIOCOOHOCTH K MBICIICHHOMY
IKCTICPUMEHTY;

e c(hopMHUPOBATH MPEJCTABICHUS 00 HHTEIUICKTYaIBHOW YeCTHOCTH U OOBEKTHBHOCTH,
CIOCOOHOCTH K TPEOIOJICHHIO MBICTUTEIBHBIX CTEPEOTHIIOB, BHITEKAIONINX U3 OOBIZICHHOTO
OTIBITA;

®  BOCIHUTATh KA4ECTBA JIMYHOCTH, 00ECIICUNBAIONINE, CTIOCOOHOCTh MPUHUMATEL CAMOCTOSTEIIBHEIC
pelICHUS;

e c(hopMHUPOBATH HABBIKK OIICHKH PE3yTbTATOB COOCTBEHHOU JIESATEIHHOCTH;

®  pa3BUTH UHTEPEC K TIO3HABATEIBHOM JIEITEIILHOCTH, K HAYKE;

® pa3BUTh MaTeMaTHYECKHE CIIOCOOHOCTH.

6 Memanpedmemuom Hanpaeienuu:

®  pa3BUTH MPEICTABICHUH O pU3MKe Kak (popMe OmHMCcaHusl ¥ METOJIE TIO3HAHUS JICHCTBUTEILHOCTH,
CO3/1aTh YCIOBHUS JJI TPHOOPETCHHS OTBITa (POPMUPOBAHUS HAYYHON KapTUHBI MUPA.

e c(hopMHUPOBATH MPEJCTABICHNUN O PU3NKE KAK YACTH MUPOBOU KYJIbTYPHI, O 3HAUCHUH (HUIUKU
IUTSE OOIIIECTBEHHOTO TPOTrpecca 1 €€ MecTe B COBPEMEHHO IIMBUITH3AIIHH.

e 00eCHeUUuTh MPOYHOE U CO3HATEIIHOE BIIAJICHUE CUCTEMOM (DU3MUECKUX 3HAHUN U YMCHHIA,
HEOOXOUMBIX IS MPUMEHEHUS B MPAKTUICCKON NCATEIBHOCTH, I U3yUSHUS CMEKHBIX
JUCTIMILINH, TS TPOAODKEHUS 00pa3oBaHusl.

e c(hopMHUPOBATE CIIOCOOHOCTH MPUMEHSTH 3HAHUS 10 (DU3UKE JIJIsI CAMOCTOSTEIHLHOTO
npuoOpETEHHS U OIICHKH JIOCTOBEPHOCTH HOBOM MHpOpMAIK (HPU3NIECKOTO COJICp KaHus,
WCTIONIF30BaHMS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH JIJISl TIOUCKA, TepepaboTKH U
MpeIbABICHHUS YIeOHOH M HAyYHO-TIOMYJISPHON MH(pOPMAITIH

e 00eCcrHeuuTh UCIOJIL30BaHUE MPUOOPETEHHBIX 3HAHUN ¥ YMEHHI JJIs1 PEIICHUS TPAKTHICCKUX,
YKU3HEHHBIX 3a]1a4, PallMOHAILHOTO MTPUPOIOTIONB30BAHUS U 3AIUTHI OKPYKAKOIIEH CpeIbl,
obecrieueHusT 6€30TaCHOCTH KU3HEIEATEIHPHOCTH YSIIOBEKA U OOIIECTRA.

6 NPEeOMenHOM HANPABIeHUN:
e 00ccTeunTh YCBOCHHE 3HAHUH U MPECTaBICHUH O:

o MeToaax (hU3MKHU Kak opMe HAYYHOTO TIO3HAHUS TIPUPOJIBI,

o (yHIAMEHTAIILHBIX OHATHAX, 3aKOHAX M UX B3aUMOCBSI3U B PAMKaX COBPEMEHHOM
(hu3rueCcKO¥ KapTHHBI MHpa: CBOWCTBAX BEIIECTBA U OIS, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, AMHAMUYECKIX U CTATUCTHYECKUX 3aKOHAX MTPHUPOIBI,
3JIEMEHTAPHBIX YacTUIaX U PYHIAMEHTAIbHBIX B3aNMOICHCTBUSIX, CTPOCHUN U
3Bosronuu BeeneHHoi;

O OCHOBHBIX (DM3MUYECKUX TEOPHUSIX: KIIACCHUSCKON MEXaHUKE, MOJICKYIIPHO-KUHETHYECKOM
TEOpUH, TEPMOANHAMUKE, KITACCHYECKON AIIEKTPOAMHAMUKE, CIIEIIHAaIbHON TEOpHU
OTHOCHUTEIILHOCTH, KBAHTOBOW TEOPUH, KaK O B3aUMOCBI3aHHBIX (PyHIaMEHTAIBHBIX
OCHOBaX €CTECTBEHHOHAYYHOT'O 3HAHUA



cthopMupoBaTh CITOCOOHOCTH MPUMEHATH 3HAHUS 110 (PU3HUKE TSI OOBSICHEHHS SIBJICHHH IPHUPO/IBI,
CBOWCTB BEUECTBA U TOJIsI, TPUHIIUIIOB PA0OTHI TEXHHYECKUX YCTPOHCTB, pEelIeHUs QU3NIECKHX
3ajad,

00ecrnevnTh OBJIJICHUE YMEHUSMH MMPOBOIUTH HAOIOICHYSI, TUTAHUPOBATh U BBITIOTHSTH
AKCIICPUMEHTHI, 00pa0aThIBATh PE3YNIBTAThI U3MEPCHHUIA, BBIJIBUTATH THIIOTE3bI U CTPOUTH
MOJICJIH, YCTaHABIMBATH TPAHUIIBI X TPUMEHUMOCTH, TPUMEHSThH U HCIIOJIb30BaTh
MaTeMaTHYeCKH ammapart JUIst ONMCaHNs (PU3MUSCKUX SIBICHHH.

Mporpamma HanpasneHa Ha GOPMMPOBaAHME Y WKObHUKOB 06Ley4YebHbIX YMEHWNI U HaBbIKOB,

YHUBEpPCabHbIX cnocobos AeATeNnbHOCTU N KNo4YeBbIX KOMI'IeTEHLI,VII‘;I. MpuoputeTamn AnA WKOAbHOTO

Kypca GU3NKK ABNAIOTCA:

Ilo3naeamenvnasn u npakmuueckan OesaAmenbHOCHIb:

Mcnonb3oBaHMe oA No3HaHKUA OKpyXatuwero mmpa pas/inyHbliX eCTeCTBEHHOHAY4YHbIX METOA0B!:
HaﬁﬂI-OAEHVIﬂ, N3IMepeHna, aKCNnepnmeHTa, moaennpoBaHuA;

d)OpMMpOBaHVIe YMeHMVI Pa3zinyaTb d)aKTbI M rmnoTe3bl, NPUYnNHbI U CNeacTBuA, A0Ka3aTe/IbCTBa
n 060CHOBaHVIﬂ, 3aKOHbI N TEOPUN;

oBnageHne aAeKBaTHbIMU cnocobamu peweHnAa TEOPETUYECKUX U SKCNEPUMEHTA/IbHbIX 3a4au;

npuobpeTeHne OnbiTa BbIABUMKEHUA rUMNOTe3 ANA O06bACHEHMA W3BECTHbIX (GaKToB U ANA
3KCMepUMEHTaIbHOW NPOBEPKM 3TUX GaKTOB;

npuobpereHne onbiTa BbIPaXKEHUA MaTEMaTUYECKMX M IOTMYECKMX MOCTPOEHWUI cpeacTBamm
06blAeHHOrOo A3bIKa;

UHpopMayuoHHO-KOMMYHUKamMueHasa 0eamenbHocmo:

Mcnonb3oBaHMe p[aa peweHua MO3HABATENIbHbIX M KOMMYHMKATMBHbLIX 3aZay  pPasiUyHbIX
MCTOYHUKOB nHpopmaumm: y4ebHUKOB; nocobui; SHUMKNONEeaUN; MHTEpPHETa;
ayamoBM3yanbHOW NpoayKumn (obydvatowmx BuAeodparmeHTOB), MHTEPAKTUBHOMO KOHTEHTA
(BMpTYyanbHbIe MOAENN U BUPTYa/IbHbIN N1abOPATOPHbIN NPaKTUKYM)

MpuobpeTeHune onbiTa BeAeHUA U UCMONb30BaHNA KOHCNEKTa CNOCoBCTBYET Pa3BUTUIO HAaBbIKOB
M3BAEYEHMA, CUCTEeMaTM3aUMN WHPOPMALMKN, U3BNEYEHUS KAYeBbIX MHGOPMALMOHHbBIX
06BbEKTOB.

B3anmogencTeme C ApyrMmmn y4alLMMmUCA B paMKax NpoBeaeHus 1abopaTopHbIX U MPaKTUYECKUX
paboT, npu paboTe B rpynnax (rpynnoBoe pelweHue 3agay, paboTa B rpynnax).

KOMMYHMKaLI,VIFI c npenogaBaTtesiem B pamMmKaXx NMPaKTUYECKNX N 3a4E€THbIX 3aHATUN.

MpuobpeTeHne onbiTa Ny6AMUHbIX BbICTYN/IEHWIA Nepen 60NbLLOK ayauTopUeil.

PegnekcueHaa deamenbHOCMb:

BNnageHne HaBblKaMMU KOHTPO/A U OLUEHKU cBoe AeATenbHOCTNn, ymeHunem npegsnaetb
BO3MOXXHble pe3y/ibTaTbl CBOUX ,D,eﬁCTBVII‘;I

OopraHunsauuna yLIE6HOI‘;I AeATenbHOCTU: NOCTaHOBKa Ue/n, N1aHUWPOBaAaHUE, onpeageneHue
ONTUMa/IbHOIo COOTHOLWEHMA Luenn n cpeacrts.

BnageHne Hasblkamu KoppeKkuuun cBoel AeATENbHOCTU HA OCHOBE aHa/M3a WU OLUEHKU
pPe3ybTaToB BbINO/IHEHHOM p360TbI MUX COOTHECEHWNA C NOCTAaB/IEHHbIMU UEeNAMN.

['maBHO¥ 11eTpI0 00pa30BaHUS SBIISETCS pa3BUTHE peOCHKA KaK KOMIIETEHTHON JIMYHOCTH ITyTEM
BKIIFOUEHHSI €70 B PA3JIMYHBIE BHUIbI IEHHOCTHOW YeJIOBEUECKOH JesITeNbHOCTH: yue0Oa, TO3HaHuS,
KOMMYHUKAIUs, TPOPECCHOHATEHO-TPYIOBOM BEIOOD, TMYHOCTHOE CAMOPa3BUTHUE, IIEHHOCTHBIC
OpHEHTAIINH, TIONCK CMBICIIOB XKH3HeNeATeNbHOCTH. C 3THX MO3UINI 00y4eHre paccMaTpUBAETCs KaK



MIPOIIECC OBIAJIEHUS HE TOJIBKO OMPEAEICHHON CyMMOU 3HaHUI U CUCTEMON COOTBETCTBYIOIIMX YMEHUMN U
HABBIKOB, HO M KaK IPOIECC OBIaJICHHU KoMITeTeHIImsIMA. Ha ocHOBaHMYM TpeboBaHMit

l'ocynapcTBeHHOTO 00pa30BaTEILHOTO CTAHAAPTA B COJIEPIKAHUH KaJICHIapHO-TEMaTHIECKOTO
IUIAaHUPOBAHUS MPEANONIAraeTCA Peali30BaTh aKTyalbHbIC B HACTOSIIEE BPEMsI KOMIIETCHTHOCTHBIM,
JUYHOCTHO-OPHUEHTHUPOBAHHBIH, IEATEIILHOCTHBIM MOIXO0AbI, KOTOPBIE OTMPEACTISIOT 3a/1a4l O0YIeHHS:

1. mpuoOpeTeHune 3HaHUH U YMEHUN TSI HCTIOIB30BAHUS B IPAKTUICCKOMN NESITEITLHOCTH
Y TIOBCETHEBHOM JKHU3HH;

2. OBIaieHue criocodaMu Mo3HaBaTeNbHOH, HH)OPMAITOHHO-KOMMYHHUKAaTHBHON H
pedaekcuBHOM nesTenbHOCTH;

3. ocBOEHHE MMO3HABATENFHON, MHPOPMALMOHHOH, KOMMYHHKAaTUBHOH, pepiIeKCUBHOM
KOMIIETEHITUN.

Komnemenmuocmuulii no0x00 onpeaessieT cileayomue 0coOeHHOCTH NPeabsIBICHHUS COACPKaHUS
00pa3oBaHMA: OHO MPEJCTABICHO B BUIE TPEX TEMAaTHUCCKHUX OJIOKOB, 0OeceunBaromux (GOpMHUpOBaHUE
KoMIleTeHnuil. B mepBoM O10Ke mpecTaBIeHb! TUIAKTHIECKUE SINHUIIBI, 00eCTIeUHBAIOIINE
COBEPIICHCTBOBAHNE HABBIKOB HAYYHOTO MO3HAHUS. BO BTOpOM — AnmakTHYECKNE €ANHHIBI, KOTOPBIE
coJepKaT CBeJCHHUS 10 TeOpHH (PU3MKU. DTO coliepkaHue oO0yueHHs SBIIeTCs 0a30i A1 pa3BUTHS
NI03HABATEILHOM KOMIETEHIINH yJamuxcs. B TpeTbem 0J10Ke mpecTaBIeHbl AUAAKTHYECKNAE €NHHIIBL,
OTpaXKaIoIIre UCTOPHIO PA3BUTHS (PU3UKHH 0OCCIICUNBAIONINE Pa3BUTHE YICOHO-TIO3HABATEIHFHON U
peduiekcuBHOM KoMeTeHIMU. TakuM 00pa3oM, KaJeHIapHO-TeMaTHYECKOE IIaHUPOBAHNE
o0ecreyrBaeT B3aMMOCBS3aHHOE PAa3BUTHE U COBEPIICHCTBOBAHNE KITIOUEBBIX, OOIETIPEAMETHBIX U
HpEIMETHBIX KOMIIECTCHINH.

Juunocmnasn opuenmayus 00pazoBaTEILHOTO MPOLECCA BBISBISET MIPUOPUTET BOCIUTATEIBHBIX U
pasBuBaromux neneit o0yuenus. CnocoOHOCTh yYamuxcsi MOHUMATh NPUYKHBI U JIOTHKY Pa3BUTHA
(U3MYECKNX TPOIIECCOB OTKPHIBAET BOSMOXHOCTH IS OC MBICIICHHOTO BOCIIPUATHS BCETO Pa3HO00pasns
MHPOBO33PEHYECKNX, COLMOKYIBTYPHBIX CHCTEM, CYIIECTBYIOIINX B COBpeMEHHOM Mupe. Cucrema
yueOHBIX 3aHATHI MPHU3BaHa CIOCOOCTBOBATH PAa3BUTHIO JIMYHOCTHOW CaMOHMICHTU(UKALIHY,
TYMaHHTapHOU KyJbTYPHI IIKOJIBHUKOB, UX MPUOOIEHHUIO K COBPEMEHHOH (PU3HYeCcKOH HayKe U
TEXHHKE, YCUICHHIO MOTHBAIMHU K COLMATBHOMY IIO3HAHUIO U TBOPYECTBY, BOCIIUTAHUIO JINYHOCTHO U
00IIeCTBEHHO BOCTPEOOBAaHHBIX KAYECTB, B TOM YHUCIIE TPaXIaHCTBEHHOCTH, TOJIEPAHTHOCTH.
Heamenvrhocmuslii ROOX00 OTPAKACT CTPATETHIO COBPEMEHHON 00pa30BaTEIbHON MONTHKH:
HE0OXO0MMOCTh BOCTINTAHHS YEIOBEKA M IPakIaHWHA, HHTETPUPOBAHHOTO B COBPEMEHHOE EMY
00IIIeCcTBO, HAIIEJIEHHOTO Ha COBEPIICHCTBOBAHKE 3TOT0 o0mecTBa. CHcTeMa YpOKOB COPHEHTHPOBAaHA HE
CTOJIBKO Ha Ilepe/iauy «TOTOBBIX 3HAHHI», CKOJIBKO Ha (POpMUpPOBaHKE aKTUBHOW JINYHOCTH,
MOTHBHPOBAHHOH K caM000pa30BaHMIO, 00Iaaf0MIell JOCTATOYHBIMI HABBIKAMH U TICUXOJIOTHIECKIMHU
YCTaHOBKAaMH K CaMOCTOSTEIIBHOMY TIOMCKY, OTOOPY, aHAJIM3Y U HCIOIb30BaHUIO HHpOpManuu. ITO
MIOMOKET BBITYCKHHUKY aJalTUPOBATHCS B MUPE, TAe 00beM HH(OpMAIMK pacTeT B FTeOMETPHUECKON
NPOTPECCHH, TJe CounalbHas U MpodeccHoHaIbHasl yCIEITHOCTh HAPSAMYIO 3aBUCST OT TIO3UTHBHOTO
OTHOIICHHMS K HOBAIMAM, CAMOCTOSATEIBHOCTH MBIIUICHHUS ¥ MHUIIMATUBHOCTH, OT TOTOBHOCTH HPOSBIIATH
TBOPYECKUH MOAXOA K A€y, NICKAaTh HECTAHAAPTHBIC CIIOCOOBI PeIIeHHsI TPOOJIEeM, OT TOTOBHOCTH K
KOHCTPYKTHBHOMY B3aHMOJACHCTBHIO C JIIOABMHU.



Cneyudhuka npenodasarus ¢pusuKku 8 AHU4Kosom nuyee 010 11 Knacca:

C y4YeToM U3/10KEHHOW Bbllwe cneuMOUKM KOHTUHIEHTA YYaLLMXCA, HANNYMA y4ebHO-MeToANYECKOro U
MaTepuraNbHO-TEXHUYECKOro obecrneyeHns Nporpammbl B AHUYKOBOM /iMLLEE, HAKOMIEHHOTO OMbITa
npenoaasaHuA GU3MKM B AHUYKOBOM /iMLLEE B aBTOPCKYIO NPOrpaMmmy BHECEHbI cieaytolime
N3MeHeHun:

1. B Temy snekTpogmMHammKa BBeAeHO 8 YacoB BBOAHOIO NOBTOPEHUA MO TeMe «IIeKTPOCTaTKa»

2. Tema «[lOCTOAHHbIA 3NEKTPUYECKUIA TOK» pacwmpeHa ¢ 16 go 28 vacos. B Temy BBegeHa
JOononHuTeNnbHaa JnabopatopHaa pabota «M3mepeHne 3apafa OAHOBANIEHTHOIO WMOHAY,
YBENYEHO BPEMSA Ha pelleHMe 3aAadv, PacwmpeH 610K «INEKTPUYECKMIA TOK B PA3/INYHbIX
cpepax»

3. Tema «MarHMTHoe noJsie» cokpaweHa ¢ 12 go 9 4acoB 3a cyeT ynnoTHeHMA. YacTb Tem
nepeseAgHo B TeMY «DIeKTPOMarHeTU3m»

4. Tema «DNeKTpomMarHetTmsm» pacwmpeHa c 8 4o 12 yacos.

Tema «2neKkTpuyeckune Lenun nepemeHHoro» pacwmpeHa ¢ 9 go 11 vacos.

6. Tembl «M3nyyeHMe U MPUEM 3SNEKTPOMArHUTHbIX BOAH paauMo u CBY-gmanasoHa (7 u)» u
«BonHoBaa onTuka (8 u)» obbeauMHeHbl B OAHY OOLLYIO TeMy «DNEKTPOMArHWTHbIE BOJIHbI,
BOJIHOBAA OMNTUKa» U paclMpeHbl.

7. Tema «'eomeTpuyeckas onTMKa» pacwmpeHa ¢ 15 go 18 yacos

8. Tema «KBaHTOBaA TeOpWA 3/IEKTPOMATHUTHOrO M3NyyYyeHUA BellecTBa» pacwupeHa ¢ 10 go 14
Yyacos

9. Tembl «Pusmka atomHoro sgpa (10 4)» M «IAnemeHTapHble YacTmubl (6 4)» obbegMHEHbI B
obuwyto Temy «OCHOBbI A4EPHON PUINKM N GU3MKU /1EMEHTAPHbIX YacTML» U COKpPALLeHbl A0
11y4. 3a cyeT yNNOTHEHUA MaTepmana.

10. Tema «31eMeHTbl acTpodM3MKN» paclumpeHa ¢ 6 go 11 yacos.

hd

OnucaHHoe yBennyeHue yyebHOro BpeMeHW BO BCEX TeMax CAEeNaHO ANA YBeNMYeHUA KOAMYecTBa
y4yebHbIX 4acoB, OTBOAUMbIX Ha NPAKTUKY (pelleHre 3a4a4) U NPOU3BEAEHO 33 CYET pe3epBa BPEMEHH,
obobuiatolero MNoOBTOPEHUS W, YACTUYHO 33 CYET BPEMEHW, OTBeAEHHOro B Mporpamme Ans
dU3nYECKoro NpaKkTUKyma.

B 6a3oByto aBTOpCKylo nporpammy B. A. KacbAHoBa 3a 11 Knacc BHeCeHbl U3MEHEHUA B YacTy,
Kacatowenca pU3NYeCKoro NPakTUKYma, YTO CBA3AHO C OCOBEHHOCTAMM NpoBeAeHUs NabopaTopHbIX
paboT B AHMYKOBOM Anuee. OrpaHMYeHHOE KOAMYECTBO NOCAZ0UHbIX MeCT B dusnyeckoi fnabopatopum
npegnonaraet nposeseHua psaaa pabot ¢ pasbueHnem Knacca Ha gBe 4YacTm n nposeseHua paboT no
oyepeam C KaxgoW rpynmnon, B TO BPeMa KaK BTOpasA MOJMIOBMHA FPynMnbl pelaeT TeopeTUyeckne wu
npakTMyeckMe 3agayn. Yacbl, Heobxogumble ANA  TakKoro aenexua, 6GepyTcA W3 BpeMeHM,
npeaycMoTpeHHOro ansa GuanYeckoro npakTUKyma. Pa3bueHue Knacca Ha [ABe MOJIOBUHbI NpU
nposeaeHMn nabopaTopHbix paboT JaeT BO3MOXKHOCTb 6onee petanbHO 06CyAWUTL  CYLWHOCTb
npoBoAMMON PaboTbl, @ TaKXKe NPOBEPUTb MOHUMaHWE TeOPETUYECKOro 060CHOBaHMA PaboT.

Momumo 3atoro B nporpammy 11 Knacca BeBeaeH 610K «BBogHO-0606LatoWee NOBTOPEHUE MO
Teme "IneKkTpoctatuKa'». [laHHbIN 610K, KaK MOKa3bIBAET ONbIT, ABASETCA HEOOXOANUMbBIM, NOCKO/IbKY B
10 Knacce OH M3y4yaeTcs B nocnegHeln yeTBepTu. 3HaHMA, MOJIYYEHHbIe MO 3TOM Teme, KaK npasuno,
OKasblBalOTCA HEAOCTAaTOYHO 3aKpensieHHbIMU. B To e BpemA TBepAble 3HaHUA MO Temam
«3NEKTPUYECTBOY, «MNOCTOAHHbIA TOK» U «MarHUTHOE MOoJie» OKasblBaloTCA MNPUHLUNNANbHbIMU NPU
M3Yy4YEeHUN TEeM «INEeKTPOMArHUTHble KonebaHua W BOJIHbI», «BOJIHOBAas ONTUKA», «KBAHTOBas
MexaHuKa». Bpems, Heobxoaumoe Ans 3TOro nosBTopeHus 6epetcAa 3a cyeT NpeaycCMOTPEHHOro B



6a3oBoM NOYypPOYHO-TEMATUYECKOM MIAaHUPOBaHUKN pe3epBa, o6o6u.|,arou1,ero NOBTOPEHUA, a TaKXkKe
«YNAOTHEHUA» TEM.

OcHoBHOE pasninyMe B NpenogaBaHuM Kypca GdusMKkKM ans yyawmxca 11-a n 11-6 Knacca 3akntoyaercs B
Tom, yto 11-6 Knacc — Konnektms, obydyarowminca B AHUYKOBOM iNLEe TOSIbKO Ha CTyNeHu cTapluei
WwKoAbl (10-11 knacc), a 11-a Knacc — KONNEKTUB, obyyaroLniica B AHMYKOBOM AnLee ¢ 8 Knacca. B Kypce
dn3KKM 3a 8 U 9 Kacc B AHMYKOBOM nnLee BBEAEH AOMNONHUTENbHbIN, TPETUIM Yac GM3MKK, YTO AaeT
BO3MOXHOCTb bosiee AeTanbHO U3YyYMTb MATEMATMUYECKMIA annaparT, JieXKalunii B OCHOBE K/laCcCMYecKom
MeXaHMKN (Hanpumep, MOHATME O CKOPOCTU Kak npou3BogHoM). Takmm obpasom, ydawmmes 1l-a
maTepuan npenogHocuTca B 60see matemaTUsMpoBaHHOW popme, YTO, O4HAKO, HE BAUSAET Ha 06LWMit
Ka/sieHAapHO-TEMATUYECKMIA NNaH 3aHATUN.



COAEPXAHUE NPOTPAMMbI no Kypcy «®usuka» (11 knacc)

Ne HaumenoBaHue pa3gena KoanvecrBo yacoB
1 BBogHoe moBTOpEeHHE «3IEKTPOCTATUKAY 8
2 TToCTOSIHHBIH SNEKTPHUECKAN TOK 28
3 MarauTHOE T10JTe 9
4 DNIeKTpOMarHeTu3m 12
5 DneKkTpuuecKue LEenu NepeMEeHHOro ToKa 11
6 DNIEeKTPOMArHUTHBIE BOJIHBI U BOJIHOBAs ONTHUKA 20
7 T'eoMeTpuueckas onTuka 18
8 KBaHTOBas TEOpHUS HIEKTPOMATHUTHOTO U3JTYICHHUS BENIECTBA 14
9 OCHOBBI sZICpHOH PU3UKH U PUBUKH DJIEMEHTAPHBIX YaCTHI] 11
10 OnemeHTs AcTpodu3nuKu 12
11 O06o0maronee MOBTOPEHUE 22
12 Peseps 5
HUroro 170
SNEKTPOANHAMMUKA (68u)

BBogHOe NoBTOpeHUe «IeKTpocTaTuka» (8 u)
dNneKTpocTaTMKa, B3aumogencTeme 3apsaoB, 3akoH KysnoHa, npuHumn Cynepnosuumu.

HanpsAKeHHOCTb 3/1EeKTPUYECKOro MoAA: Moae OAHOPOAHO 3apaXKeHHoW naockocTn. PaboTa
3/1eKTPUYECKOro NOJIA, NOTeHUMan NojsA, PasHOCTb MOTEHUMAsnoB. DNEKTPUYEecKoe noJse B
Bewecrse. [lonapmMsauma AMINEKTPUKOB. DNEKTpUYeckas emKocTb, EMKocTb niockoro
KoHgeHcaTopa. CoeanHeHNe KOHAEHCaTOPOB.

MOCTOAHHDIN 3N1eKTPUUYECKUit TOK (28 u)
dneKkTpuyeckuin Tok. Cnna Toka. MCTOYHUK TOKa. UCTOUHUK TOKa B 3/1EKTPUYECKOM Lenu. 3aKoH

Oma pAana opHOpOAHOro MNpPOBOAHMKA (yydacTKa uenu). ConpoTvBaeHMe NPOBOAHMKA.
3aBMCUMOCTb yAEeNbHOTo CONPOTMBAEHNA OT TemnepaTtypbl. CBepxnpoBogumocTtb. CoeanHeHns
NPOBOAHWKOB. PacueT conpoTMBAEHMA INEKTPUYECKUX Lenen. 3akoH Oma Ansa 3aMKHYTON Lenu.
PacueT cuibl TOKa M HanNpAKeHWA B 3NEKTpUYecKux uensax. M3mepeHue cunbl TOKa u
HanpsaxeHus. TennoBoe AEWCTBME 3/EKTPUYECKOrOo TOKa. 3akoH [xoyna-fleHua. Mepepava
MOLLHOCTM 3/1IEKTPMYECKOTO TOKa OT WMCTOYHMKA K noTpebuTento. Iaekmpudyeckuli mok 8
memannax, OCHo8bl meopuu [Jlpyde. DNEKTPUYECKMA TOK B pacTBoOpax W pacnnasax
3NEKTPONUTOB. InekmpuyecKuli moK 8 Bakyyme, 3AeKMPOHHAA SMUCCUA. IneKkmpuvecKuli mok e
easzax. MloHu3zayus, sudel pa3pados. IneKkmpuyeckull MoK 8 rnosayrnposoodHUKax, cobcmeeHHasA u
npumecHas nposodumocme. lonynposodHuKossili duod. TpaH3ucmop

MarHutHoe noane (9 u)
MarHuTHOe B3aumogeincTame. MarHMTHOE noJie 31eKTPUYECKOro ToKa. JIMHUM MarHUTHOro nons.

[elicTBMEe MArHMTHOrO MOAS Ha NPOBOAHWK C TOKOM. Cuna Amnepa. Pamka C TOKOM B
OAHOPOAHOM MarHUTHOM none. [eWCTBMEe MArHUTHOTO MOJIA Ha ABUMKYLIMECS 3apsXKeHHble
yactuubl. Cuna JlopeHua. Macc-cnektporpad M UMKNOTPOH. MOCTPaHCTBEHHbIE TPaeKTOpUU
3apsAXKEHHbIX YacTML, B MarHUTHOM nosne. MarHuTHble NOBYLIKK, paguaLMOHHble nosaca 3emu.



Bsammop,eﬁcmme 3/1eKTPUYeCKnX TOKOB. B3aMMO,D,EVICTBMG 3NeKTPUYECKMX 3apagos. MarHutHoe
none B Bewlectee. @eppomarHemaM.

dneKTpomarHeTusm (12 u)
MarHuMTHbIN NOTOK. DHeprMa MarHUTHOro nona Toka. 3AC B NPOBOAHMKE, ABMKYLEMCA B

MarHUTHOM noJie. JNeKTPOMarHUTHas MHAyKuMA. Cnocobbl MHAYUMPOBAHMA ToKa. OnbiTbl
leHpu. Mcnonb3oBaHMe 3N1EKTPOMArHUTHOW MHAYKUMKM (TpaHchopmaTop, ayamo-, BUAEe03anuch
M BOCMpou3BeAEeHWEe, AETEKTOp MeTanna, Nnoess, Ha MarHMTHol nogyuwke). FeHepupoBaHue
NnepemMeHHOro 3/IeKTPUYECKOTO TOKa. Mepeaaya 3/1eKTPO3IHEPrMM Ha PacCToAHUeE.

dNneKTpUYeCcKUe Luenu nepemeHHoro Toka (11 u)
FapmoHunYeckme KonebaHusa, ypaBHEHUA rapMOHUYECKMX KosiebaHuit.. BekTopHble anarpammbl

ONA OMUCaHUA NepemeHHbIX TOKOB W HanpaKeHWi. Pesuctop B LenM nepemMeHHOro TOoKa.
KoHaeHcaTop B Lenu nepemeHHOro Toka. KaTylika MHAYKTMBHOCTM B Lienu NepemMeHHOro Toka.
CBO6OAHbIE TAPMOHMYECKME 3/IEKTPOMArHUTHble KonebaHua B KonebaTenbHOM KOHType.
KonebaTenbHbl KOHTYP B LLENM nepemMeHHoro ToKa. MprMmecHbii NoaynpoBOAHUK— COCTaBHasA
YacTb 3/1eMeHToB cxemM. [oynpoBOAHUKOBLIA AnoA. TPaH3MUCTOP. YCMAUTENb M FreHepaTop Ha
TpaH3ucTope. TpaHcpopmaTop.

QGMOHCTQB LUnn

dneKkTponsmepuTesibHble Npubopbl.

3aBUCUMOCTb YAE/IbHOIO CONPOTUBNEHUA METANIOB OT TEMMEPATYPbI.

3aBMCUMOCTb yAe/IbHOIO CONPOTUB/IEHUA NOYMPOBOAHMKOB OT TEMNepaTypbl 1
OCBeLLEHUA.

fiBneHue 3NeKTponnsa.
OTKNOHEHME 3N1EKTPOHHOTO NyYKa MarHUTHbIM NOAEM

OnbIT AMNepa, ABUKEHWE NPOBOAHMKA N0 AeNcTBMEM Cubl AMNepa

3asucumoctb 3AC MHAYKUUM OT CKOPOCTU U3MEHEHUA MarHUTHOIO NOTOKa.
3aBucumoctb 3AC caMOMHAYKUMM OT CKOPOCTU U3MEHEHUA CU/bl TOKA U MHAYKTUBHOCTH
NPOBOAHMKA.

TpaHcdopmaTop.

leHepaToOp NnepemeHHOro ToKa.

Ocuunnorpamma nepemeHHoOro Toka.

CnoKeHune rapMoHUYECcKnX KonebaHui.

KoHaeHcaTop B Lenn nepeMeHHOro ToKa.

KaTywka B Lenu nepemMeHHOro Toka.

Pe3oHaHC B nocnefoBaTeNbHOM LENW NepPeMeHHOro ToKa.

CBobOAHbIE 3/1EKTPOMArHUTHbIE KOlebaHums.

MonynpoBOAHMKOBBIN AMOA.

TpaH3ucTop.

®poHTanbHbIe 1abopaTopHble paboThbl

PO NPE

NccnepoBaHne cMellaHHOro coegMHeHUs NPoBOAHUKOB.
M3yueHne 3akoHa Oma Ans NoaHOM Lenu.

N3mepeHue 3apaaa 04HOBANEHTHOIO MOHA

MN3yyeHne ABNEeHUA 3NeKTPOMArHUTHON MHAYKUUU.

3NEKTPOMATHUTHOE U3NYYEHUE (52u4)



INeKTPOMaArHUTHble BO/IHbI U BOZIHOBaA onTuKa (20 u)
DNeKTPOMarHuTHble  BOJIHbl.  PacnpocTpaHeHMe  3/M1eKTPOMArHUTHbIX  BOJIH.  JHeprus,

nepeHOCMMan 3NEKTPOMATHUTHBIMW BONHAMW. [laBfieHME U MMMYAbC 3IEKTPOMArHUTHbIX BOJIH.
CneKTp 3/1eKTPOMArHMTHbIX Bo/IH. Pagno- n CBY-BosiHbI B cpeacTBax cBssu. PagnotenedoHHan
CBA3b, paguosellaHne. UHTepdepeHuMa BonH. BlammHoe ycuneHue u ocnabneHve BOH B
npoctpaHctee. WHTepdepeHuma ceeTa. [udpakuma ceeTa. [AudpakuMoHHaA pelleTKa.
Monapusauma ceeta. Jucnepcus ceeTa

FeomeTpuueckas ontuka (18 u)
MpuHumn depma M 3aKOHbI reoMmeTpuyeckoit onTuKK. MpuHumun ToireHca. OTparKeHWe BOJH.

MpenomneHne BOAH. MonHOe BHyTpeHHee oTparkeHue. lMocTpoeHne u3obparkeHUn U xon[a
Nydel npu npenomneHun ceeta. JInH3bl. Cobupatowme nvH3bl. N3obpaxkeHne npeamerta B
cobuparower nnH3e. Popmyna TOHKOM cobupatowen AnH3bL. PaccemBatowme NNH3bI.
N306paxkeHne npeameta B paccemsatowlen AnMH3e. PoKycHoe paccTosiHMe M ONTUYECKas cuMna
CUCTEMbI M3 ABYX /IMH3. YenoBeyeckuit rnas Kak ontuyeckas cuctema. Ontuyeckue npubopsl,
yBE/IMUYMNBAIOLLME YTON 3pEHUS.

KBaHTOBasA Teopua 3/1eKTPOMArHUTHOIO U3NyYyeHuA BewecTsa (14 u)
Tennosoe mnsnyderue. ®Potosadpdekt. KopnyckynsapHOBONHOBOW Ayannsm. BoaHoBble CBOWCTBA

yactuu. CtpoeHune atoma. Teopua atoma sBogopoaa. lMornoweHue u n3nyyeHme cBeta aTOMOB.
Nasepeobl.

LeMoHcTpaumm

N3nyyeHne n npuem sNeKTPOMArHUTHbIX BOJH.

Mogaynauma n AeTeKTUPOBaHME BbICOKOYACTOTHbIX 3/1IEKTPOMATHUTHbIX KOAe6aHMN.
OTpakeHue 1 NpenomneHne ceeTa.

MonHoe BHyTpeHHee OTparKeHMe cBeTa.

Monapusauyma ceeTa.

MonyyeHne cnekTpa C MOMOLLbIO NPU3MBbI.

Nyna

doTvoannapar.

MpoeKLMOHHbIN annapar.

Mwukpockon.

Teneckon

NHTepdepeHums ceeTa.

Oundpakuma ceeTa.

MonyyeHne cnekTpa ¢ NOMOLLbIO ANDPAKLMOHHON PELLETKMU.
doToapdeKT.

Nasep.

®PpoHTanbHbIE JabopaTopHble paboThbl

W NOW

HabntiogeHue nHtepdepeHUnn U audppakLmmn ceeTa

N3mepeHue oIMHbI CBETOBOM BOJIHbI C MOMOLLBbIO ANDPAKLMOHHOW peleTKu
N3mepeHne NoKasaTesnn npesomaeHns cTekna

®opmyna TOHKOW SINH3bI

HabntogeHune cnioWwHOro U IMHEeMYaToro CNeKTPOB UCNYCKaHMA



®U3UKA BbICOKUX SIHEPTUA U SNIEMEHTbI ACTPO®U3UKU (23u)

e OcHOBbI AAEPHOI GU3MKKU U GU3MKKN INeMeHTapHbIX YacTuy (11 u)
CocTaB aTOMHOro fiapa. JHeprua CBA3M HYK/AOHOB B aape. EcTecTBeHHas pPaAMOaKTUBHOCTb.
3aKoH paaMoaKTUMBHOrO pacnaga. MCKycCcTBeHHas pafMOaKTMBHOCTb. Mcnonb3oBaHMe 3Heprum
aeneHva  agep. faepHas  oHepretuMka. TepmoagepHbli  cMHTe3. flaepHoe  opyxue.
Buonoruyeckoe AeNCTBME PaMOaKTUBHbIX U3aydeHUA. KnaccudumKkauma snemeHTapHbIX HacTull,
NenToHbl Kak  ¢yHAaMeHTasibHble 4acTuupl. Knaccudukaumsa W CTpyKTypa  a[pOoHOB.
B3aMmogeicTBMe KBApKOB.

e dnemeHTbl AcTpodusmnkn (12 u)
CtpoeHue conHeyHol cuctembl: ConHue, MnaHeTbl, KnaccuduKkauusa nnaHet. Manble Tena.
DBO/IIOLMA CONHEYHON CUCTEMbI. 3Be34bl M UCTOUYHMKM WX dHepruu. Knaccudukauma 3sess,
Auarpama CneKkTp-CBETMMOCTb, CMEeKTpasibHble KaacChl HadasbHble 3Tanbl 3BOAOLUMU 3BE3Apbl:
rasonbliesoe 06/1ako, NpoTO3Be34a, 3Be34a rMaBHOW Noc/ieAoBaTeIbHOCTU. KoHeyHble 3Tanbl
sBonouMKn 3Be3. Hawa lanaktuka. Jpyrve ranaktmkun. Knaccudukauma ranaktmk. CtpoeHue
ranakTMK. Bo3pact 1 npocTpaHCTBeHHble MacliTabbl BceneHHol. Bonblioi B3pbis.Pennkrosoe
n3nydeHne. Kocmonormyeckas MOLENAb: OCHOBHble MNepuoabl 3BOAOUMM  BceneHHoM.
KpuTuueckaa naoTHOCTb Bewectea. ObpasoBaHuMe ranakuk.PacumperHme BceneHHoM . «KpacHoe
CMeLLeHne» B CNeKTpax raiakTukK. 3akoH Xabbna.

QGMOHCTQB LUnn

o  CYeTYMK MOHM3UPYIOLLLNX YacTuL,

e Kamepa BunbcoHa.

o  doTorpadun TPEKOB 3aPAKEHHbIX HYACTULL,.

e ®otorpadum ConHua c NATHaMKU K NpoTybepaHuamu.

o doTorpadum 3Be3gHbIX CKOMIEHUIN 1 ra30NbINEBbIX TYMAaHHOCTEN.
e  doTorpadun ranaKktuk.

e HabnoaeHus

e HabntoaeHue CONHEYHbIX NATEH.

e OO6HapykeHuMe BpaweHna ConHua..

e KomnbloTepHOe MOAENMPOBAHUE ABUNKEHUA HEBECHbIX Ten.

OBOBLLAIOLLIEE MOBTOPEHUE(22u4)

KnHemaTtumka N\aTepmaanoﬁ TOYKMN. AnHamuka N\aTepmaanoﬁ TOYKMU. 3aKOHbI COXpaHeHHUA.
HOBTOPOEHME Cratnka [nHamuKa nepnoanyeckoro ABuUXKeHuA. PenATnBUCTCKaAa mexaHMKa.
MOJ’IEKYJ'IFIpHaﬂ CTPYKTYypa BellecTBa. MOJ’IGKYﬂﬂpHO-KMHETM‘-IeCKaH TeopMA wUMAeanbHOro rasa.
TepMO,D,VIHaMVIKa, KNOKOCTb-Map. Cunbl 3N1EKTPOMArHnTHOIO B3aMMOAeﬁCTBMH HENOABUXHbIX 3apAA0B.
3Hepl'l/lﬂ INNEKTPOMArHNTHOTO B3aMMOAeﬁCTBMH HenoABUMXHbIX 3apAL0B. MocToAHHbBIN 3J'IEKTpW~IeCKVIl7I
TOK. MarHeTtusm. 3ﬂeKTpOMaFHETM3M. [eomeTpunyeckana onTuka. BonHosaA onTuKa. KeaHTOBaa TeopuA
INNEKTPOMArHMTHOro n3ny4yeHuA sellecTea. ®dur3MKa BbICOKNX 3Hepl'l/ll7l.



PE3EPB (5u)

I Pe3ybTaThl 0cBOeHMs Kypca ¢pusuku B 11 ki1acce

M3yqume ¢M3VIKVI B CpeAHEﬁ WwKo/e AaeT BO3MOXHOCTb 06y‘-IalOLLI,MMCFI AO0CTUYb cheayrowmnx
PEe3y/IbTaTOB Pa3BUTUA!

B IMMHOCTHOM HanpaB/1eHUU:

. chOPMUPOBAHHOCTb LLEIOCTHOTO MUPOBO33PEHMSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAayKK M OBLLLECTBEHHOM NPAKTUKYK;
. yMeHMe AICHO, TOYHO, TPaMOTHO M3naraTb CBOU MbIC/IM B YCTHOM M MUCbMEHHOM peyun,

MOHMMaTb CMbIC/1 MOCTaB/IEHHOW 3a4,a4u, BbICTPaMBaTb aprymeHTaumto, NpMBOAUTb
NPMMepPbI U KOHTPNPUMEPDI;

. KPUTUUYHOCTb MbILLAEHUA, YMEHME PACMNO3HABATb IOTMYECKU HEKOPPEKTHbIE BbICKA3bIBAHWMA,
OT/IM4aTb rMnoTesy oT $aKTa;

. npeacTaBneHue o Gp13mnKe Kak chepe YenoBeyecKkom geaTenbHoCTH, 06 3Tanax ee pa3BUTUS,
0 ee 3HAaYMMOCTU ANA PAa3BUTUA LUBUAU3ALLUK;

. KpPeaTUBHOCTb MbILAEHUA, UHULMATUBA, HAXOAUYMBOCTb, aKTUBHOCTb NPU peLLeHnn
MaTemaTMyecKmx 3aaay;

. YMeHMWe KOHTPOIMPOBATb NPOLLECC U pe3yabTaT y4ebHOM MmaTeMaTUUYECKOM 4enATeIbHOCTH;

. CNOCcoBHOCTb K 3MOLMOHAIbHOMY BOCMPUATUIO U3MYECKMX OOBEKTOB, 33434, PELLUEHW,
paccyxaeHui;

B meTanpeameTHOM HanpaBieHUu:

. npeacrasneHus 06 naesx u o metoaax GU3nMKM Kak dyHaameHTaibHOW OCHOBbI ANA BCel
CMUCTEMbI €CTECTBEHHOHAYYHOro U TEXHUUYECKOro 3HaHUs;

. yMeHue BUAeTb GM3NUYECKYIO 3a/1a4y B KOHTEKCTE NpobaeMHOM CUTyaunn B Apyrux
AVCUMNIMHAX, B OKPYXKaIOLLEN KU3HMY;

. YMEHME HaxoAUTb B Pa3/INYHbIX UCTOUYHMKAX MHPOPMaLMIO, HEOBXOAMMYIO ANA PeLleHns

dusmnyeckmx npobnem, npeacTaBAATb ee B NOHATHON dopme, NPUHUMATL peLIEHNE B
YC/IOBUAX HENONHOM U U36bITOYHOW, TOUYHOM U BEPOATHOCTHOW MHpOpMaLMK;

. YMeHWe NOHUMATb U UCMOb30BaTb MAaTEMATUYECKUE CPeACTBA HArNAAHOCTHU (rpadumKn,
anarpammol, Tabaunubl, CXeMbl U Ap.) ANA UANOCTPALMU, UHTEPMPETALNN, ApPryMEHTaLUK;

. YMeHUe BblABUraTb r’MNoTe3bl NPU pelleHnn y4ebHbix 3a4a4, NOHMMATb HE0HBX04MMOCTb X
NpPOBEPKY;

. YMeHWe NPUMEHATb MHAYKTUBHbIE N AeAYKTUBHbIE CNOCO6bI paccyKaeHUN, BUAETb
pasfinyHbIe CTPaTernmn peLleHna 3a4aq;

. NOHUMAHME CYLLHOCTM afOPUTMUYECKUX NPEANUCAHUA U YMEHUE AeNCTBOBATb B
COOTBETCTBMM C NPEASIONKEHHBIM aITOPUTMOM;

. YMEHWe CaMoCTOATE/IbHO CTaBUTb LLean, BbIGMPaTb M CO34aBaTb aIFOPUTMbI ANS PELIEHUA
yuebHbIx dUsnUYeckmx npobaem;

. YMeHMe NIaHUPOBATb M OCYLLLECTBAATb AEATEIbHOCTb, HaNpPaBAEHHY0 Ha pelleHne 3a4a4
nccnenoBaTeNIbCKOro XapaKTepa;

. chopmMMpPOBaHHOCTb y4ebHOM 1 06LLEN0/1b30BaTENbCKOM KOMNETEHTHOCTU B 061aCTH
MCMNO/1Ib30BaHUSA UHPOPMALNOHHO-KOMMYHUKALMOHHBIX TEXHOOTUIA;

. cbOPMMPOBAHHOCTb L,ENIOCTHOrO MMPOBO33PEHMSA, COOTBETCTBYHOLLETO COBPEMEHHOMY

YPOBHIO Pa3BUTUA HayKM M OBLLECTBEHHOM NPaKTUKMK;



B NnpegmMmeTHOM HanpaBieHUuu:

3HaTb U NOHUMaATb:

® cmMbICA ¢pusudeckux noHamuli: dvsndeckoe sBNeHWe, GpU3MYecKana BeNMYMHA, MOAEeNb, MMMoTesa,
NPUHLMI, TEOPUA, NPOCTPAHCTBO, BPEMS;
dneKTpuyeckoe nose, NPOBOAHMK (MeTann), AN3NEKTPUK, NONYNPOBOAHMK, SNEKTPUYECKUIA TOK.

KonebaHua: cBobogHble, BbIHYKAEHHble, TAPMOHWYECKME, 3SNEKTPOMarHuTHble  KonebaHus,
nepemMeHHbIA TOK, Pe30HaHC, 3N1eKTPOMarHUTHOE MoAe, 3N1eKTPOMarHUTHaA BOJIHA, UHTepdepeHUus,
AndpaKkuma, nonapusaumsa, UCNepcus BOH, BOJIHOBOW GPOHT, NAOCKasA BOMHA, chepuyeckas BOJHA,
CNEKTP 3N1EKTPOMArHUTHbIX U3/IlyYeHUI, NONHOe BHYTPeHHee OTpaKeHWe, aToM, KBaHT, pOToH, paboTa
BbIXx0Aa meTanna, $potoadpdeKT, aToMmHOoe AAPO0, M30TOMbl, MacCOBOE U 3apAA0BOE YNCN0 aTOMHOrO A4Pa,
AedeKT maccbl, 3Heprua cBA3u, AAepHble peakuuu, PagMoaKkTUBHOCTb, WMOHU3MpPYIOLEEe M3Ny4YeHue,
naaHeTa, 38e3/a, ranaktuka, BceneHHas;

® CMbIC1 PU3MUECKMX MOAENel M CXem: TOHKaA AnH3a, abCcoNoTHO YepHoe Teno, mMoaenb atoma
pesepdopaa, cxema sHepPreTUYecKMx ypoBHel B aTome,

® CMbIC/T (PU3UYECKUX 8eaUYUH: TNepeMelLeHne, CKOpPOCTb, YCKOpeHWe, macca, Cuna, AaB/ieHue,
MMNyAbC, PaboTa, MOLLHOCTb, MEXaHUYeCcKas 3Heprusa, BHYTPEHHAS 3HEepPrus, cpeaHas KUHeTU4YecKas
3HEeprus 4acTuL, BewecTBa, abcooTHan TemnepaTypa, KoJIMYecTBO TeN/IoTbl, yae/bHan TENJ0EMKOCTD,
yAenbHasA TennoTa napoobpasoBaHus, yaebHan TeN0Ta NAaBAEHUS, YAe/bHas TeNA0Ta CropaHus,
3/1IEMEHTAPHbIV 3/IEKTPUYECKUI 3apAa, HaNPAXKEHHOCTb 3/IEKTPUYECKOTO MNOAS, Pa3HOCTb NOTEHLMANOB,

3J'IEKTpOéMKOCTb, SHEPrna 3SNEKTPUYECKOro nonada, Cuaa 3SNEKTPUYECKOToO TOKa, 3SJ/1IEKTpUYeCKoe
HanpAaxeHune, aNeKTpnvyeckoe conpoTneaeHmne, aNeKTpoasmnxKyuaa cuna, MarHUTHbIN NOTOK, MHAYKUHNA
MarHMTHOro nonAa, MUHAYKTUBHOCTb, SHepPrma MarHUTHOro nonsA,

AMI'IJ'IMTYﬂ,a, 4acCToTa, nepwuoa, d)aaa KOﬂEﬁaHMﬁ, dKTUBHOE W pPEAKTUBHOE COMPOTUB/IEHUE,
,D,eVICTBYPOU.Lee 3Ha4YeHUe CUNbl TOKa U HaNpPAXeHUA, NOKa3aTe/lb npeaomaeHna, ontuyeckaa Pa3HOCTb
XOo4a CBETOBbIX BOJIH, ONTUYECKAA CUNA JINH3bl, aKTUBHOCTb PaANOaKTUBHOIO BELWECTBA.

® CMbIC1  pu3UYecKUX 30KOHO8, nNpPuUHYyuUnoe u nocmyaamoe (POpMyaMPOBKA, TPaHWLbI
NMPUMEHMMOCTM): 3aKOHbI AMHAMMUKM HblOTOHA, NPUHLMMbLI CYNeprnosuumm U OTHOCUTENIbHOCTU, 3aKOH
BCEMMPHOTO TATOTEHWA, 3aKOHbI COXPAHEHMUS SHEPTUU, MMMYIbCA U 3EKTPUYECKOro 3apsAaa, OCHOBHOE
YPaBHEHME KMHETUYECKOM TEeOpUWM ra3oB, ypaBHEHME COCTOAHWMA WMAEA/bHOro rasa, NepBoe W BTOpoe
Hayana TepmoauHAMMKK, 3aKOH KynoHa, 3akoH Oma gna noaHowW uenu, 3akoH Axoyna—/leHua, 3aKoH
3N1EKTPOMArHUTHOM UHAYKLMMK.

3aKOH ABMMXKEHMA NPU rapMOHMYECKMX KonebaHUAX, 3aKOHbl OTPaXKEHUs WM NPenoMNeHMs CBeTa,

npuHumn loireHca-dPpeHens, npuHumn depma, Gopmyna TOHKOW JIMH3bI, MOCTYNaTbl CNeLManbHOM
TEOPUN OTHOCUTENIbHOCTM, 3aKOH CBA3M MacCbl W 3Hepruu, rmnoTesa lnaHKa, 3aKoHbl $oToaddeKTa,
nocrtynatbl bopa, npuHumn Mayau, NpuHUMN HeonpedeneHHoctu leiseHbepra, nNpasuaa cMmelleHUA
Coapnm, 3aKOH PagMOaKTMBHOIO pacnagna; 8KaAad pocculickux u 3apybedcHbIX YyYeHbIX, OKa3aBLUMX
Hanbosbliee BANAHWE Ha pa3BuUTUE PU3UKMY;

Ymetb



® onuceieameo U 06vACHAMb pe3ynbmamel HabadeHull u SKcnepuMeHmMoa8: SNeKTPU3aLUA TeN Npu Ux
KOHTaKTe; BblAe/NieHne BellecTBa NP NPOTEKaHUM SNEKTPUYECKOTO TOKa Yepes3 pacTBOP 3N1EKTPOAUT];
33aBUCMMOCTb COMNPOTMB/IEHUS NPOBOAHMKOB OT TEMNEepaTypbl, NOAYNPOBOAHMKOB OT TEMNEPATypbl U
OCBELLEHNA; AEeNACTBME MArHUTHOTO NOAA Ha MPOBOAHMK C TOKOM; 3aBUCMMOCTb COMPOTMB/EHUSA
NoJlyNPOBOAHUKOB OT TEMMNEPATYPbl U OCBELLEHUA; INEKTPOMArHUTHAA WHAOYKLMA; pacnpocTpaHeHue
3NEKTPOMArHUTHbIX BOJIH; AMCNEPCUA, NONAPU3AUMSA, UHTEPDEepPeHUMA U AUdPaKLMA CBETA; U3TyYeHMe U
NOrNoLLEHME CBETA aTOMaMU, IMHeYaTble cneKkTpbl; GOTo3PPEKT; PpaaN0aKTUBHOCTb.
e onucbieames o06wuili  npuHyun u cxemy Oelicmeusa ¢usuveckux npubopos u ycmpolicme:
JNeKTpoOMeTp, aMnepmeTp, BONbTMETP, JABUraTesb MNOCTOAHHOrO TOKA Ko/iebaTenbHbIN KOHTYp,
reHepaTop NEPeMeHHOro TOKa, TpaHcdopmaTop, AMOPAKLMOHHAA pelleTKa, OMNTUYECKOe BOJIOKHO,
N/JIOCKOEe 3epKaso, TOHKaA /IMH3a, IyNa, MUKPOCKOM, TEIECKOMN, YeI0BEYECKUIN Nas, AucneprupytoLLas
npu3ma, nasep, macc-cnekrporpad.
® Ipueodume npumepsbl OMNbIMOS, UAMOCMPUPYIOUWUX, YMO: HAbNIOAEHUS U SKCMEPUMEHT CayXKaT
OCHOBOM [A/17 BbIABUMKEHUS TUNOTE3 W MOCTPOEHMA HaYYHbIX TEOPWI; IKCMEPUMEHT MO3BOAAET
NPOBEPUTb UCTUHHOCTb TEOPETUYECKMX BbIBOAOB; dM3MYecKas Teopus AaeT BO3MOMKHOCTb 06BACHATbL
ABNEHMA MpMpOAbl M HayyHble aKTbl; ¢uU3MYecKkas Teopua MO3BOASAET MNpPeACKasbiBaTb ele
HEWU3BECTHble fAB/MIEHUA U WX OCOBEHHOCTU; MPU OBBACHEHUMU MNPUPOAHBLIX ABAEHWA MCNO/b3YHOTCS
du13MYecKMe MoLenun; OguH U TOT Ke NPUPOLHbIA OOBEKT UK ABNEHNE MOXKHO UCCIeA0BaTb HA OCHOBE
MCNONb30BaHWUA PasHbIX Mogenel; 3aKoHbl GU3MKKU U GU3NYECKME TEOPUN UMEIOT CBOU OnpeaesieHHble
rPaHULbl NPUMEHMUMOCTY;
e onucbieames (hyHOamMeHMAsnbHbIE OMbiMbl, OKA3d6WUE CyuwecmeeHHoe 6/ausHUe Ha passumue
¢usuku: OnbiT AMnepa, OnbIT IpcTega, OnbiT Pu3o (M3mepeHne ckopocTn ceeta) OnbiT Mepua 1887,
OnbIT KOHra ¢ gsymsa wenamu 1803, onbiT MankenbcoHa-Mopan 1887, onbiT Jlebeaesa, 3KcnepumeHT
KomnTtoHa 1922, OnbiT Pesepdopaa 1911, Onbit PpanHka-Fepua 1913, OnbiT AesuccoHa u Oxepmepa
1927,
® IpUMeHAMb NosyvYeHHble 3HaHUA 0718 peweHUs hu3uvecKux 3a0a4 Ha cnedyrouue memol:

O 3aKOHbl 3/IEKTPOCTAaTUKU: 3apsAf, KOHAEHCATOpbl, COeAMHEHME KOHAEHCATOPOB, 3Heprus

KOHAEeHcaTopoB

O 3aKOHbl MPOTEKaHUSA MOCTOAHHOIO 3/IEKTPUYECKOro TOKAa: 3akoH OMa Ana MoJIHOW uenu,
coeanHeHne NPOBOAHUKOB, PaboTa M MOLLHOCTb 3/IEKTPUYECKOTO TOKa,
[elicTBue MarHUTHOro NOAA HAa ABUKYLIMeECA 3apaabl: cuaa Amnepa, cuna JlopeHua.
3aKOH 3/1eKTPOMArHMTHOM MHAYKUuuKn dGapases
CB0obOAHbIE rAPMOHUYECKME KONEBAHNA MAaTEMATUYECKUI MAATHUK, MPYKMHHbIN MasTHUK.
KonebatenbHblit KOHTYp: cBo6OAHbIE FapMOHMYecKMe KonebaHusa, npeBpalleHne sHeprum B
rapMOHUYECKMX KoNebaHUAX.
3aKOHbl NPOTEKAHMA NePEMEHHOIO TOKa.
INeKTPOMarHUTHbIE BOJIHbI, CKOPOCTb PACNPOCTPaHEHMA, AIMHA BOJIHbI, ONTUYECKaA Pa3HOCTb
X043, MHTepoepeHLma, aubpakuma, aMdbpakLMOHHAA peLleTKa.
Tpu 3aKOHaA reoMeTPUYECKOM ONTUKU, MOCTPOEHUE Ny4eir.
MocTpoeHune nsobparkeHui B TOHKOM /INH3e, GOPMYIa TOHKOM JINH3bI.
JHeprua KBaHTa, 3aKoHbl GpoToaddeKTa.
3aKOHbl COXpaHEHMA B KBaHTOBOM du3MKe.
AlaepHble peakumm, ypaBHEHUA AAEPHbIX PeaKLUK, SHEPTUA CBA3K

O 3aKOH PagMOoaKTMBHOIO Nolypacnasa
e onpedenams: xapakTep M NapameTpbl GpU3nYeckoro npouecca no rpadury, Tabaunue, dopmyne, cxeme

ana:
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KosiebaTeIbHOTo ABUMKEHWSA, TpaduKa INEKTPOMATHUTHLIX KonebaHwui, rpadurKa pe3oHaHca;
BOJIHOBOTO ABMMKEHWA, CXEMbI 3/IEKTPOMArHUTHOW BOJIHbI,

npesom/ieHnn cBeTa,

NPOXOXKAEHWUA CBETA YePe3 TOHKYIO /INH3Y,

onbIToB No ¢poToaddeKTy,

U3/1y4eHMs 1 NOT/IOLWEHUA CBETA aTOMOM,

NPOAYKTbl AAEPHbIX Peakumili Ha OCHOBE 3aKOHOB COXPaHEHWMA 3N1EKTPUYECKOro 3apaga U

0 0O O O O O O



MaccoBOro Yncna
o usmepAms: 3C W BHYTPEHHEe COMPOTMB/AEHME WCTOYHMKA TOKa, PEAKTUBHOE COMNpPOTUBAEHUE
KaTyLWKM WHOYKTMBHOCTM KOHAEHCATOpa, OnpefenAaTb 4YMCA0 BUTKOB TpaHchopmaTopa, MokasaTtenb
NPeNoOMNEHUA BELLECTBA, ONTUYECKYHO CUAY NNH3bI, O/IMHY CBETOBOM BOJIHbI; NapameTp ANPpPaKLMOHHOM
peLeTKn, NPeacTaBATb Pe3yibTaTbl USMEPEHUI C YYETOM UX NOTPELLHOCTEN;
® Ipueodume npumepbl NPAKMUYECKO20 NpUMeHeHUsA @u3u4ecKux 3HAHUli: 3aKOHOB MeXaHWKW,
TEPMOAMHAMUKN N INEKTPOANHAMUKM B IHEPTrETUKE; PA3INYHbIX BUAOB 3/1EKTPOMArHUTHbLIX U3NYyYeHWUI
ONA pasBUTUA PaaMo- U TeIeKOMMYHMKaUMI; KBAaHTOBOW GU3MKM B CO34aHUN ALEPHON IHEPreTUKM,
Nnasepos;
® 8OCMIPUHUMOMb U HA OCHOBe MOo/ayYeHHbIX 3HAHUlI camocmoamenbHo oyeHUusame UHbOPMaLMIo,
cofjeprawytoca B coobuieHnax CMMW, Hay4yHO-MONYAAPHbIX CTATbAX; UCMO/Ab308aMb  HOBblE
MHPOPMALMOHHbIE TEXHONOMMWU ANs NOMCKA, 06paboTKM M npeabsaBaeHMa MHbopmaunn no GusuKe B
KOMMbIOTEPHbIX 6a3ax AaHHbIX U ceTax (ceTu NHTepHeT);
® UICNONb30BaTb NPUOBpPeTEeHHbIe 3HAHUA U YMEHUA B NPAKTUYECKOU AeATe/IbHOCTU U NOBCeAHEBHOM
U3HU pA:
o obecneyeHna 6e30NaCHOCTU KUSHEAEATENBHOCTU B NMPOLECCE UCMO/Ib30BaHMA TPAHCMOPTHbIX
cpeAcTB, 6bITOBbLIX 3/IEKTPONPUOOPOB;
O aHanM3a M OUEHKM BAMAHUA HA OpPraHM3m 4YenioBeKa W Apyrne OpraHM3mbl 3arpA3HEHUs
OKpYy*KatoLwen cpeapl;
O paLMOHaNbHOrO NPMPOAONO/L30BAHMA U 3aLLMUTbI OKPYKAKOLLEN Cpeabl;
o onpeaeneHna cobCTBEHHOM MO3MLMW MO OTHOLIEHMIO K 3KOJOTMYECKMM npobaemam U
noBeAeHMIO B NPUPOAHON cpeae.

I dopmMbI OpraHu3auyvy y4eO0HOU AesTeJTbHOCTH

Mpu peanusaunm gaHHoON paboyelt yyebHOM NporpaMmbl MPUMEHAETCA KAAaCCHO-YPO4YHaA cucTema
0byuyeHus. Takum obpasom, OCHOBHOW ¢GOPMOI OpraHusaumm yyebHoro npouecca ABAAETCA YPOK.
PacnuncaHne B AHWMYKOBOM NMLEe COCTAaBASAETCS TakKMM 0b6pasom, UTO ABaA M3 TPEX YPOKOB B Heaesto
CA0BEHA B «Mapbl», YTO NO3BOIAET COBMELLATb TEOPETUYECKMUE 3aHATUS C MPAKTUYECKMMMU, @ TaK¥Ke, Npwu
Heobxo4AMMOCTH, YBENUYMBATL BPEMA Ha BbINOJNHEHWE OTAENbHbIX TPEOYOWUX ANNTENBHOIO BPEMEHM
33JaHuN.

Mo dopme NpoBeseHMA YPOKM NOAPASAENAOTCA Ha:

e  3aHATUA NPENMYLLECTBEHHO NEKLMOHHOIO TUMNA, KOTOPbIV BKAKOYAET:
o0 5-10 MWHYT NOBTOPEHMUA KAOUYEBLIX MOMEHTOB NPOMAEHHOrO Ha NPeablAyLWMUX 3aHATUAX.
o 30-35 MUHYT 06BACHEHUA y4yMTeleM HOBOro MaTepuana C MCMO/b30BaHNEM KAaCCHOWM
AOCKM, OEeMOHCTpauMoHHOro 060pyAoBaHMA, BUAEOMATEPMANOB, Pa3AaTOYHbIX
MaTepuanos.
3aHATMA NIEKLMOHHOro TMNa MOBOAATCA B MHTEPAKTUBHOM pPEXMMEe B YCNOBMAX MOCTOSHHOMO

AManora c ayautopuen yvawmxca.
®opma 0byyeHUs ppoHTanbHaA.

o [IpaKTUYecKne 3aHATMA, 3aKalovatolmeca NPeumMyLLECTBEHHO B CaMOCTOATE/IbHOM peLleHuu
YUYaLMMMUCA TEMATUUYECKMX 33434 C BO3MOXHOCTbIO KOHCYNbTaLMIA yYalmMxca mexay coboit u ¢
npenogasaTenem.
®opmbl 0byYeHUn: UHAMBUAYANbHAA U TPYNMNOBas.



PaboTa B rpynnax, B paMKax AaHHbIX YPOKOB rpynne yyawmxca npeanaraerca 3agaya, npobaema
WM BOMpPOC AN rpynnoBoro obcyxaeHusa. PesynbtaT paboTbl NpeacTaBAseTca OT rpynnbl B
NMUCbMEHHOMN GOpPME MW YCTHO - OGHUM U3 YH4ACTHUKOB rPynMbl.

dopma obyyeHusn rpynnosas.

NabopaTopHble 3aHATHA, Ha KOTOPbIX yYalimnecs:

O

O

CaMOCTOATENbHO (B KayecTBe AOMALLUHEro 3a4aHuA) npeaBapuUTenbHO 3HAKOMATCA C
onucaHnaAMM nabopaTopHbIX paboT

HenocpeacTBEHHO nepes, BbiNosHeHWMeM  pabotbl  dopmyaupyloT  uenn, eé
TeopeTnyeckoe 060CHOBAHME, KPAaTKO OMNMCIBAOT X0, paboTsl

B Napax MpOBOAAT 3KCNEPUMMEHTbl U C UCMOJ/b30BaHMEeM HabopoB labopaTopHOro
obopynoBaHus,

camocTosTenbHo (B KayecTBe [JOMALWIHEro 3agaHuA) o6pabaTtbiBatoT pesysbTaTbl
N3MepPEeHUI U rOTOBAT OTYET.

dopmbl 0byYeHUA: UHAMBUAYANIbHAA M NapHaA.

KOHTpOAbHbIe, MPOBEPOYHbIE U CAMOCTOATE/IbHbIE PaboTbl, HA KOTOPbLIX YYaLLMIACS BbIMNOJAHAET
3afaHna B Gopme pelleHus TecToB MW WHAMBUAYANbHbIX HabopoB 3agay (He meHee AByX
BapMaHTOB Ha Knacc)

dopma 0byyeHNs UHAMBUAYANbHAA.

MoMMMO YpOKa, UCMOb3YyeTca PAL APYIMX OPraHM3aLMOoHHbIX Gopm 0byyeHus:

becena,

AOMallHAA CaMOCTOATE/IbHAA pa60Ta, BK/1HOYatkoLWwan:

o}

(©]
o

paboTy Cc TeKcTom yyebHMKA, KOHCNEKTOM W AOMNONAHUTENbHOM AnuTepaTypoin ana
yyaLmxca, onnucaHnsammn 1abopaTopHbix paborT;

BbINOJIHEHWE YNPaXKHEHWUN U peLleHne 3a4a4 Pa3sHOW CI0KHOCTH,

BbINOJIHEHNE UHTEPAKTUBHOIO NPaAKTUKYMa Yepes CeTb MHTEPHET.

On-line KoHcyNbTaUUKM Yepes UHTEPHET.

B pamKax BHeYpOYHOW [eATeNbHOCTM NPeayCMOTPEHbl Mepernmnckn MPoBEPOYHbIX PaboT, Ha
KOTOPbIX y4alMeca MMEKT BO3MOXHOCTb UCMPaBUTb OLEHKMU, MOJIyYeHHble 33 MPOBEPOYHbIEe
paboTbl, BbINOAHWB AONONHUTENbHbIE 3a4aHNUA.

dopmbl KOHTPOANA YUebHOI AeATeNbHOCTU

KP - KoHTposibHaa paboTta - ¢poHTanbHaa paboTta B dpopme TecTa U/MAM pelleHUa 3adad -
NPOMENKYTOUHbIU 1 UTOrOBbIiA KOHTPOb MO 33aBEPLUEHUM TEMbI UM TEMATUYECKOTO pa3aena.
MT - mMUKpoOTecTbl - AMArHOCTUYECKME KOHTPOJIbHbIE TEeCTbl - TEKYLWMU KOHTPOAb Nepes,
Hayasom 60/1bLIMHCTBA YPOKOB. OLLEHKA BbICTABAAETCA UHTErpasabHO No pesyibTatam 60/bWworo
yncna pabort

33 - 334a4HbIf 3a4eT - 3a4eT Ha maTepuane pPa3obpaHHbIX paHEee KAKYEBbIX 33434, - TEKYLLUiA
KOHTPOJb

OJ1P - oT4eT No NabopaTopHbIM PaboTam - TEKYLLUIT KOHTPOJIb

®0 - ¢poHTaNbHbLIA ONPOC - MNUCbMEHHbIM onpoc B Qopme pa3BEpPHYTOro OTBETa Ha
TEOpeTMyecKMe  BOMPOCbI WMAM OUKTaHTA. NPOMENKYTOUYHbIA KOHTPOAb MO 3aBeplleHuM
TemMaTUyeCcKux paszenos.

CP - camoctoATenbHasa paboTa - yyawmeca noayyaloT 3afaHWA, OTMNeYaTaHHble Ha JMCTax
dopmaTta A4 npu nomowM npuHTepa. Kak npaBuao, 3TO 3aZaHWA HA MOCTPOEHUE CXEM WU
yepTexel. BbinonHeHVMe 3adaHUIA  MPOM3BOAUTCA HEMOCPEACTBEHHO Ha  Pa3AaTOYHbIX
MaTepunanax - TeKYLWUii KOHTPOIb

WP - nHanemnayanbHan paboTa y AOCKM



e T3 - TeopeTuuyeckuit 3ayeT. [uarHoctmyeckas paboTa, nogpasymeBalollan YCTHbIA OTBET
obyuatowerocs nNo npegBapuTesIbHO MOATOTOBJEHHBIMU TEOPETUYECKMM bunetam. YYeHUuK
MOJIy4atoT CNMCOK BUNETOB C TEOPETUYECKMMM BOMPOCAMM U CAMOCTOATENLHO, BO BHEYPOUYHOE
BPEMSA, MOAroTaB/AMBAET NO KaXKAOW M3 TEM YCTHbIN OTBET. pu NpoBeAeHUN 3a4eTa nosyyaeT
BbIOpPaHHYlO C/Ay4YaliHbiM 06pasom Temy, FOTOBWUT MO MaMATU YCTHbIM OTBET B TeyeHune 15-20
MWHYT, NOC/Ie Yero Nponcxoaut becesa yyallerocs ¢ NPUHMMALOLLMM 3a4eT B pamMKax KOTOpOW
yyalmica [o/IKEeH U3I0XWUTL CoLepkaHue buneta u OTBETUTb Ha BOMPOCHI MPUHMMAIOLLErO
3a4eT. NPOMEXKYTOUHbIN Y UTOTrOBbI KOHTPO/Ib

I Cucrema OLICHUBAHUSA yYalIUXCH

B OCHOBE OLLEHKM AeATeNbHOCTU YYaLleroca MCNob3yeTcs TEXHOAO0MMA PENTUHIOBOro 0bydeHuns. OcHoBy
PENTMHTIa yYaLleroca cocTaBaseT cpeagHeB3BelleHHasn OLEHKA 33 BbINOIHEHHbIE PaboTbl: KOHTPOJIbHbIE,
NPOBEPOYHbIE, CAMOCTOATE/IbHbIE, /SIabopaTopHble, AOMAWHWE, WUHOMBUAYA/bHbIE M T.M. MPU 3TOM
Kaxgas paboTa MMeeT CBOM BeC B 3aBUCMMOCTM OT €€ CNOMKHOCTM (CyBbeKTMBHaA BeanyunHa,
onpegenseman yuutenem). dTa cpeaHEB3BELIEHHAs OLEHKA cocTaBaseT 6as3oByl0 YacTb PenTUHra
yyallerocs, KoTopblii, TaKUM 06pa3om, MOXKeET BapbnpoBaThCca oT 2 A0 5.

OueHKM 3a oTaenbHble pa60Tb| BbICTaBNAKOTCA C y4eTOM NJIHOCOB U MUHYCOB. BO3MOXHble OLLEHKN U
COOTBETCTBYHOLWLME UM peVITVIHI'M npueeneHbl B Taﬁnmu,e:

2 2+ 3- 3 3+ 4— 4 4+ 5— 5 (5+4)

2,0 2,33 2,66 3,00 3,33 3,66 4,00 4,33 4,66 5,00 (5,33)

Takum o0Opa3oM, cucTeMa OLECHKH OTJCNIBHBIX Pa0OT, SABISSICH (DAKTHUSCKH NECATUOAIUTBHOM
(omenka 5+ cTaBUTCS B HWCKITIOYUTEIBHBIX CIy4aeB JUII MOTHBAI[IOHHOTO ITOOIIPEHHS Y4YaIlerocs),
JIETKO CBOAMTCSA K KIIACCHYECKOM IIKOIBHOM CUCTEME OIIeHOK. Kpome 3Toro B mpeicTaBIeHHYIO CHCTEMY
MOTYT OBITH JIETKO BBEJICHBI 33/IaHUs (TaKue KaK YCTHBIC OTBETHI Y JIOCKH, TCOPETUYCCKUE 3aUeTHBIC U
KOHTPOJIBHBIE PabOTHI).

OueHku 3a padoThl, COCTOSIIIUE U3 HECKOJIbKMX 3aJaHUIi: CAMOCTONATE/IbHbIE, IPOBEPOYHbIE
M KOHTPOJIbHBIE PA0OTHI, TECTHI, TUKTAHTHI U T.IIL.

[Ipu mpoBepke pabOT, COCTOSIMHUX M3 HECKOIBKHUX OTACIBHBIX 3aJaHHH, KaKIOC 3aJaHHC
OIICHUBAETCSI W3 OIPEACICHHOTO KOJWYECTBA OAJJIOB, HA OCHOBE KOTOPBIX BBIYHUCIISETCS IPOICHT
BBITIOJTHEHUsT pa0OThI. Jlaybllie TIPOIICHT BBIMONHEHUS 3aJaHUi TEPEBOAUTCS B OLECHKY P TOMOIIU
MIPEABAPUTEILHO PACCUYNTAHHBIX TAaOIHUI] (M MpriioxkeHue) . Ecnu yJamuiics mpeomoneBaeT «3aueTHBIA
MOPOT», KOTOPBIA, B 3aBUCUMOCTH OT BHJZIa U CIIOKHOCTH PaboThl, MOKeT OBITh 33%, 40% wiu 50%, To
OH TTOJTy4YaeT MOJIOKHUTEIBHYIO OLIEHKY, COOTBETCTBYIOIIYIO MPOIICHTY BHITIOTHCHUS 3a[aHMsL.

OueHka yCTHBIX OTBETOB:

OrneHka «5» CTaBUTHCS B TOM Cllydae, €CIM YYalIMHCs TMOKa3blBaeT BEpHOE MOHMUMaHUE (QHU3MUYECKON
CYILITHOCTH pacCMaTpUBAEMBIX SBJICHUM M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, a TaK K€ MPaBHIBHOE
ompezaeneHne (U3NIECKUX BEIMYWH, WX EIUHHUI] W CHOCOO0B W3MEPEHMS: NPABWIHHO BBHITIOIHSIET
YepTeXKH, CXEMBl H TpaQuK{; CTPOMUT OTBET IO COOCTBEHHOMY IUIaHy, COIPOBOXKIAET pacckKas
COOCTBEHHBIMH TIpUMEPAaMH, YMEET MPHUMEHITh 3HaHUS B HOBOW CHUTyallUd IIpU BBIOJHEHUN
MPAaKTHYECKUX 33/IaHUH; MOXKET YCTAaHOBHUTH CBS3b MEXKIy M3YYaeMbIM M paHee M3y4YeHHBIM, a TaKXKe C
MaTepuaioM, YCBOCHHBIM NpH H3YYEHHH APYTUX TpeaMeToB. Eciu BOMpOC MpeAarnonaraer BBIBOJ
(hopMyI, TO yHalIHiAcs, MPETSH YO Ha OLICHKY OTIMYHO, TOJDKEH MPUBECTH STOT BBHIBO.

OneHka «4» CTaBUTBCA, €CIIM OTBET YUCHHKA YAOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM Ha OLEHKY 5, HO
IaH 0e3 HCIONB30BaHMS COOCTBEHHOTO IIaHA, HOBBIX NPUMEPOB, 0€3 MPUMEHEHHWS 3HAHWH B HOBOM
CUTyaluu, 6e3 HCIOJIb30BaHUS CBA3EH C paHee M3yYEHHBIM U MaTEpHUajoM, YCBOSHHBIM IPH H3yYEHHUH
Jp. IPEIMETOB: €CIH YYalluicsl JOMYCTHI OJHY OIIMOKY WM He Ooiee OBYX HEJOYETOB M MOXKET UX
WCIPAaBUTh CAMOCTOATEIHHO HIIM C HEOOJIBIIION TOMOIIBIO YIUTETIS.



Hns toro, 4roObl TOMYYNTH OLEHKY 4 3a OTBET Ha BOMNPOC, NPEANONararoliuid BBHIBOA (POpMyI,
JIOCTaTOYHO MOHUMATH OOIIYIO CTPYKTYPY ¥ OOII[ME MPUHIIUITBI 3TOTO BBIBOJA.

OneHka  «3» CTaBUThCS, €CIIM  yYAlIMCA TMPAaBHJILHO TOHUMAeT (PU3MYECKYI0 CYI[HOCTh
paccMaTpUBaeMbIX SIBIICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICIIBHBIC TPOOEITBI B YCBOCHUHU
BOTIPOCOB Kypca, HE MPENATCTBYIONIHNE NajJbHEHIIEMy YCBOSHHIO BOIPOCOB MPOTPAMMHOTO MaTepuania:
yMeeT MPUMEHATh MOJMy4YeHHBIE 3HAHUS MPU PEIICHHH TPOCTHIX 3a/ad C HCIOJIb30BAaHHEM TOTOBBIX
(hopMyI, HO 3aTPyMHSETCS MPHU PEIICHWU 3a1ad, TPEOYIOIMX MPeoO0pa3oBaHUs HEKOTOPHIX (opMy,
JIOTyCTH HEe Oojiee OMHON Tpy0Ooil OMMOKHM M NIBYX HEMOYETOB, He Oosiee OmHON TpyOOH M OXHOM
HerpyOoi omuOKu, He Oonee 2-3 HErpyOBIX OIMMOOK, OTHOW HErpyOOl OMMOKH W TPEX HEIO0UYETOB;
JorrycTui 4-5 HenouéToB. /s morydeHus OIeHKH 3 3HaHUE BBIBO/A (hOpMYJT HE TpeOyeTcs.

OrieHKa «2» CTaBUTCS, €CIU yUYAIIMICS HE OBIAIeNl OCHOBHBIMH 3HAHMSIMA M YMEHUSMU B COOTBETCTBUU
¢ TpeOOBaHUSAMH MTPOTPAMMBI U JOITYCTHIJI OOJIBIIIE OMMOOK M HETOYETOB YeM HEOOXOIUMO IS OIICHKHU
3».

[Ipu »TOM, B OTAENBHBIX CIydYasx 3a YCTHBIH OTBET MOKET OBITh BBICTAaBIIEHA OTMETKA C IUTIOCOM WIIH
MUHYCOM.

OueHKa nabopaTopHbix pabot

OrmeHKa «5» CTaBUTCS, ©CIM YYAIIUKCA BBHITIONHSCT pabOTy B TMOJTHOM OOBEME C COOIIOICHHUEM
HCOOXOIMMOH  IOCIIEOBATEIBHOCTH MPOBEACHUS OIBITOB W H3MEPECHUH; CaMOCTOSATEIBHO H
parMoHaIbHO MOHTUPYET HE0OX0auMoe 000pYyIOBaHKE; BCE OMBITHI IPOBOJUT B YCIOBHSX U PEKUMAX,
00eCIevrnBaONUX MMOJYyYCHUE MPABUIIBHBIX PE3yJhTAaTOB W BHIBOJOB; COOJIOacT TPeOOBaHUS MPaBUI
0e30MacHOCTH TPy[a;, B OTYETE MPAaBHJIBLHO M aKKypaTHO BBINOJHSICT BCE 3allMCH, TAOJHUIbI, PUCYHKH,
YepTeXH, TpadUKU, BEIYUCIICHYS, PABUIBHO BBITIONHACT aHAIN3 ITOTPEITHOCTEH.

OreHka «4» CTaBHUTCS, €CITU BBIMIOJHEHBI TPEOOBaHUS K OIEHKE «5» , HO OBLIO JOMYIIEHO Ba - TPU
HezoueTa, He 0osiee oHON HeTpyOOoii OMMOKH U OTHOTO HeAouETa.

OrmeHKa «3» CTaBUTCS, eClii  paboTa BEITIOJHEHA HE TIOJHOCTBIO, HO OOBEM BHIIOJHEHHON dYacTH
TaKOB, TIIO3BOJISICT TOJNYYUTh IPABHIILHBIC PE3YJbTAThHl W BBIBOJBI: €CIIU B XOJI€ MPOBEICHUS ONbITA U
WU3MEPCHHI OBUIH JOITYIIEHBI OMTHUOKH.

OrmeHka  «2» CTaBHUTCS, €CIM  padOTa BHITIONIHCHA HE TOJHOCTHIO ¥ 00BEM BBIMIOJHECHHOW YacTH
paboThl HE TIO3BOJSET CJENaTh MPABUIBHBIX BBIBOJOB: €CJIM OIBITHI, H3MEPCHUS, BBIYHACICHHUS,
HAOJIOICHYSI TPOU3BOIMIINCH HETIPABUIIEHO.

BrimonHeHne mabopaTopHBIX PadOT MpeAroyiaraeT IMpeIBapUTENBHON OMAITHETO O3HAKOMIICHHSA C
OTMCaHWEM JIab0pPaTOpHOU paboThl. B Kitacce HEMOCPEICTBEHHO Mepeia MPOBEIACHHEM PaOOTHI YYCHUK
CIaeT MUHHU-3a4eT TI0 MaTepHairy JJabopaTopHOU pabOTH: HEOOXOAMMO KPATKO OIHMCATH IIENIb pabOoTHI, €
TeopeTHIecKkoe 000CHOBaHUE, X0 padOTHL. B ciydae, Koraa yqamuics He MorydaeT 3a4ET 110 OIUCAaHUI0
paboThI, OLICHKA 32 BHIMIOJTHEHHYIO pa0OTy CHMXKAETCs Ha Oalll.

O1eHka oTaeJIbHBIX HHANBUAYAIBbHBIX 3alaHu i
Momumo 6asoBoi Yactu B peVITMHF BHOCUT CBOM BKNa4 T.H. UHAOEKC aKTUBHOCTHU, CKJ'IBAbIBBI-OIJ.I,MVICﬂ n3

KO/IMYECTBa BbIMOJ/IHEHHbIX OTAE/bHbIX 33a/laHUIA Ha YPOKe (pelleHune 3aaa4, OTBETbI C MeCTa, pelleHue
WHAMBUAYAbHBIX TECTOBbLIX 3a4aHWM U T.M.). 3a KarKAoe BbINOJHEHHOe 3aZaHue y4yallminca nonyyaet
"naocnk"

KosimyecTBo N/OCMKOB MoABepraeTcs CTaTUCTUYECKOM 06paboTke (HOpmanusyercs) No BCcemy Kiaaccy.
Ecnv yMcno 3a4aHuniA, KOTopble yyalmMinca pellaeT Ha YpoKe, MeHbLle 3aAaHnin, cpeaHero no Knaccy, To
€ro penTUHr nagaer, B NPOTUBHOM C/lyYae — pacTer.

OueHKM 3a nonyroaue (4eTBEPTb) BbIUMCAAIOTCA NO cieayowein popmyne:

M=Q+Ia;

roe:



e M — TeKyllana oLEHKa 3a noayroame (4eTBepTb), COCTOALLAA U3 CAEAYIOLLMX BEIUUYNH:

e (Q— 06a3oBas OLUEHKAa BbIMMCNAETCA KaK CpeaHEeB3BELIeHHasa OUEHKa 3a TeKywue paboTbl
(KOHTpONbHbIE, CamocToATeNbHbIE, NabopaTopHble PaboTbl, AOMalHWE 3adaHua M np.). MNpu
3TOM OLEHKM 33 Kaxaylo paboTy BHOCAT BK/Jag, B UTOTOBYIO OLLEHKY MPOMNOPLMOHANAbHO CBOEMY
BECY — CyObEeKTUBHO YCTaHOBAEHHOM CI0XKHOCTU/BaXKHOCTU PaboTbl.

e |, — VHAEKC aKTUBHOCTU — pe3ynbTaT MHAMBUAYabHOM paboTbl Ha YPOKe 1 goma.

I; — UHAEKC aKTUBHOCTU — pe3ynbTaT UHAMBUAYANbHOW PaboTbl, 3aKA04alOWENCA B pelleHnn 3a4a4 B
Knacce, OTBETOB Y [AOCKW, U BbINONHEHMA MPOUYUX WUHAMBUAYANbHbLIX (B T.4. M AOMALUHUX) 3a4aHMNA.
MNHAOEKC aKTUBHOCTM CKNAAbIBAETCA M3 «IIIOCUKOBY» M BbluMCaAETCA No popmye:

Ia = A(Xi - ch)/(30),
3pech:

® X, — CyMMapHOe UTOroBOE KOJIMYECTBO MJIIOCUKOB Y YHEHWMKA;
® X, — CpefiHee KOJIMYeCcTBO NIOCUKOB Y BCEX YHEHUKOB:;
= KoadpduumeHT A TaKkKe 3aBUCUT OT CpedHero KoJIMuecTBa MJIOCUKOB MO Knaccy W
BbluMcAneTcA No popmyne:
A =logs;(x,+1)

He TpyAHO BUAETb, YTO €CAn X, = 50, To A = 1. 3TO 03Ha4aeT, YTo ecnu, B CpefHem, B Kiacce
KaXabl yyeHUK byaet mmeTb 50 MAKOCMKOB, TO YYEHMK C MAKCMMaNbHbIM KOJIMYECTBOM
MAOCUKOB MOBbLICUT CBOKO OLLEHKY NPMMEPHO Ha 1 6ann, a y4eHUK, MMEOLWNI MUHUMAIbHOE
KO/IMYECTBO, — MOHM3UT €€ Ha TaKYIo Ke BeNMUYMHY. B peanbHOCTM 3TOT NOKa3aTe/lb MOXET
BapbupoBaTtbca B npegenax 0,25<A<0,75,

® 0 — cpeAHEeKBaApPaTUYHOE OTKAOHEHMWE YMCAA NAOCUKOB OT Hanbosiee BEPOATHOrO 3HaYeHun
MToroeas oueHKa 3a y4yebHblit nepuog (nonyrogme) BbICTaBAAETCA UCXOAA M3 TEKYLWEro penTuHra B

COOTBETCTBUU C Tabanuein:

PeATuHr x x<2,5 2,5<x<3,45 3,45<x<4,4 4,4 < x

OueHka 2 (Heyn) 3 (ynos) 4 (ynos) 5 (oTn)

Yuawmiica B 0601 MOMEHT MMEET BO3MOKHOCTb CMOTPETb CBOM TEKYLLMA PEUTUHT Yepes NHTEPHET.




I l'[epeqeﬂb y‘IEGHO-METOAI/I‘-IECKOE oGecneyeHus JIMTepaTypa 1 cpeacTBa Oﬁy‘-IEHI/Iﬂ

0GopyaoBaHMe AJI1 NPOBeJeHUs JIa60PaTOPHBIX Pa6oT, pu3nYeCKUX JeMOHCTPaALMHA 1
OMNbBITOB:

Ansa npoBeaeHUs NabopaTopHbIX PaboT, U A4EMOHCTPALMNIA UCNOb3YIOTCS CEPTUOULMPOBAHHbIE Habopbl
060pyaoBaHNA KomnaHuu L-micro:

[JemoHcTpaumnoHHoe o6opyaoBaHue

e [locka marHuMTHasA

e Habop AeMOHCTpauMoHHOro 060pya0BaHUA MexaHMKa

e llTaTMBbl NabopaTopHble

e Habop 3neKTpoOMEeTPOB C NPUHALNEKHOCTAMM

e [lpubop gna N3ydeHUs 3NEKTPUYECKUX nonen

e Habopsbl "InekTpuyectso 1-2-3" ¢ yudpoBbiMM NpMbopaMm a8 U3MEPEHMA TOKA M HAaNPAXKEHNS

e CTabuansnpoBaHHbIN MCTOYHUK NUTAHUSA

e Ocuunnorpad

e [eHepaTop 3BYKOBbIX YACTOT C yCUAUTENEM MOLLHOCTU

e [InHamuK

e [lpubop ona AEMOHCTPALLUM ABNEHUA SNEKTPOAN3A

e KomnaeKkt npubopoB M NpUHAANEKHOCTEN ANA AEMOHCTPaLMM CBOWCTB 3/IEKTPOMArHUTHbIX
BOJIH

e  KOMNIEKT AeMOHCTPaLMOHHOIo 060pyA0BaHUsA 3NEKTPUYECTBO U MArHeTMsm

e [leMOHCTPaLMOHHbIN Habop ANA NPOBEAEHUA IKCNEPUMEHTOB MO FrEOMETPUYECKOW ONTUKE

e Habop AeMOHCTpauMOoHHbIM BonHOBas onTuKa

e  JIlOMWHECLLEHTHbIE M Fa30pa3pAgHbIe amMnbl

O6opynoBaHue ana nabopaTtopHbIX paboT

e Habop "anektpuyecrso"

e Habop "IneKkTpomarHuTHble ABNEeHMA"

e Habop «OnTuka»

e CTpenoyHble BONLTMETPbI, aMNePMETPbI
e baTtapelika 4,5B

JleMOHCTpaMOHHOE 060PY/A0BaHUE AJIS1 JeMOHCTPal i MyJIbTUMEAUNHOTO0 Y4e6HOr0
MaTepuaJsia (yueGHbIX PUIBMOB, JEMOHCTPAL UM, Ipe3eHTalui U Ip.)

®  Y4yebHbIN KNacc ¢ BO3MOXKHOCTbIO NOAKNOYEHUA K ceTU UHTepHeT
e KomnbiloTep

e MynbTmenmna NPOEKTOP C SKPAHOM (MM MHTEPAKTUBHAA AOCKA)
e KosoHKM

e [IpuHTeEp



dneKTpoHHble o6pa3oBaTe/ibHble pecypcbl:

YuebHbint Buaeodmnnom PU3NKA: PUSUKA ATOMA
Buaeo konnekumsa ®PUINKA: MATHETU3M, YACTb 1
Bunaeo konnekuma ®PUINKA: MATHETU3M, yactb 2

Bupaeo konnekums LUKONbHbIA ®UINYECKUM SKCNEPUMEHT:
Buaeo konnekuma LLUKONbHbIN ®UINYECKUIA SKCMNEPUMEHT:
Buaeo konnekuma LLUKONbHbIN ®PUINYECKUIA SKCMEPUMEHT:
Buaeo konnekumsa LLIKONIbHbLIA ®U3NYECKUIA SKCMEPUMEHT:
Buaeo konnekumsa LLIKONbHbLIA ®U3NYECKUIA SKCMEPUMEHT:
Buaeo konnekuma LUKONbHbIN ®UINYECKUIA SKCMEPUMEHT:
Buaeo konnekuma LUKONbHbIN ®UINYECKUIA SKCMEPUMEHT:

NHAYKLUMSA

Buaeo konnekuma LUKONbHbIN ®UINYECKUIMA SKCMEPUMEHT:

KOJIEBAHUA, YacTb 1

Buaeo konnekuma LLUKONbHbIN ®UINYECKUIA SKCMNEPUMEHT:

KONTEBAHWA, yacTb 2

Buaeo konnekuma LUKONbHbIA ®U3IUYECKUI SKCMEPUMEHT:

NHTepHeT-pecypcbl:

MuHuctepctBo obpasoBaHua PO

http://www.ed.gov.ru/
http://www.edu.ru/

Meparormyeckan mactepckas, ypoku B IHTEPHET U MHOTOe Apyroe

http://teacher.fio.ru
http://egetrener.ru/
http://physica-vsem.narod.ru/
http://class-fisika.narod.ru/

http:// physics03.narod.ru/index.htm
http:// physics /nad.ru/ physics/htm
http://demonstrator. narod.ru/cont/html
http://elkin52.narod.run/

HoBble TexHoNOrMK B O6pa3OBaHMM

http://edu.secna.ru/main/

MyTeBoanTens «B MMpe HayKM» ANs WKOJbHUKOB

http://www.uic.ssu.samara.ru/~nauka/
http://www.bymath.net/

MerasHuuknoneans Knpunna n Medoagusa

http://mega.km.ru

calTbl «DHUMKNONEANM SHUMKAONEANAY

BOJ/THOBAA OMNTUKA
M3NYYHEHUE U CMEKTPbI
KBAHTOBbLIE ABIEHNA
MAFHUTHOE MOJIE
MEXAHWYECKME BOJIHbI
MEXAHWYECKUE KOJIEBAHUA
SNNEKTPOMATHUTHAA

SNNEKTPOMATIHUTHBbIE

SNNEKTPOMAIHUTHBbIE

SJIEKTPOCTATUKA



e http://www.rubricon.ru/
e http://www.fmclass.ru/

e http://www.encyclopedia.ru/
depepanbHbIt poCCMNCKMN 0bLWeobpa3oBaTeibHbIA NopTan

e http://www.school.edu.ru
[eBATb 06pa3oBaTe/IbHbIX NOPTANOB 06beAUHEHbBI B KOHCOPLMYM,

BO3r/1aBAsieT KoTopbl PeaepanbHbli nopTan «Poccninckoe obpasoBaHue»

e www.edu.ru
e http://pedsovet.org/
DNEKTPOHHbIE XypHabl

e http://www.bspu.altai.su/lisini into/pedagog.

e «Kypbep obpasosaHua» - http://www.eourier.com.ru.

e «3epkKano» - http://www.jph.ras.ru/~mc.

e «3HUMKAOMNeaMA obpa3osaTesibHOM TexHonormmn» http://edwed.sdsu.edii/eet.
e «Yuutenb roga» - http://www.teaelieryear.ru.

e «O6pasoBaHue: uccnegosaHme B mupe» http://www.oim.ru.

e «Bonpocbl MHTepHeT-06paszoBaHuna» http://www.center.fio.ru/vio.

e UN3paTenbckuit gom «1 ceHTABpA» - http://www.lseptember.ru



I Y4yeGHas ¥ y4eGHO-MeTOAUYeCcKas IUTepaTypa

JNutepatypa Ana yueHUKoB (OCHOBHaA):

1. ®dusukKa. 11 knacc: Pusmka. 11 knacc. YrnybneHHbilh yposeHob. — M.: poda, 2018 .
2. Poimkesuny A. M. ®dusuka. 3agauHuk 10-11kn. — M.: pooda, 2017.
3. lfronbadapb H. U. dusuka. 3agaunmk 10-11kn. — M.: ipooda, 2017.

Jlutepartypa Ana yueHUKOB (AoONONHUTENbHAA):

4. KabapauH 0.9. dusmuka: yueb-cnpas. nocobue. — M.: ACT:Actpenb, 2008

5. Bytunkos E.N., KoHgpaTtbes A.C. dPusuka: Yueb. nocobue: B 3 KH. KH.1. MexaHuka. — M.:
dusmatnut, 2004

6. Bytnkos E.N., KoHgpaTtbes A.C. Pusuka: Yueb. nocobue: B 3 KH. KH.2. dneKTpogmMHamuKa.
Ontuka. — M.: dusmartaut, 2004.

7. Bytnkos E.N., KoHgpaTtbes A.C., Y3auH B. M. dusmka: Yueb. nocobue: B 3 KH. KH.3. CTpoeHue u
cBoWcTBa BewectBa. — M.: dusmartaut, 2004,

8. KabapauH 0.9., KabapauHa C.U., Opnos B.A. ElN 2013. dusuka. Tunosble TecToBble 3a4aHUA.

M.: 9k3ameH, 2016

JNutepatypa gna yuurtens:

9. M.r. CaeHko, B.C. laHtoweHKoB, U .gp. Dusnka. MPOTPAMMDbI 06weobpasoBaTenbHbIX
yupexgeHuit. 10-11 knaccel. - M.: MpoceewweHune, 2010

10. Kapabaun O.®. dusuka. 3agaunumk: 10-11 kn. / 0.®. KabapauH, B. A. Opnos, A. P. 3unbbepmaH.
— M.: Apoda, 2007.

11. KoHgpaTtbes A. C. Y3auH B.M. ®usmuka. C6opHuK 3agauy. — M.: dusmataut, 2005

12. BakaHuHa /1. M. ®dusuka. 3agauHunk 10-11 ka./ /1. . bakaHuHa, B. E. benoHyukuH, C. M. Kosen;
nog pea. C. M. Kosena. — M.: NpoceeweHune, 2011.
13. LWyTtos B. U., Cyxos B. I'. MoanecHblit [. B. IkcnepumeHT B duanKe. PM3nyeckmuin NpakTUKym. —

M.: PUSMAT/INT, 2005.

14, H.B. TypuuHa, J1.W1. Pypakosa, O.U. Cypos n gap. dusmka: 3800 3a4a4 g1A WKONbHUKOB U
nocTynatowmx 8 By3bl. - M.:Opoda, 2000

15. M.E. TynbumnHckuii, KAYHECTBEHHBIE 3AJAYN NO ®U3MKE B CPEAHEN LLIKOJE. - M.
MpocseleHmne, 1972




KanengapHo-rematnyeckoe mianupoBanne mno kypey «PU3UKA» nas 11 kaacca

nanpsokerue (1.27)
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IoBTOpenne: DIEKTPOCTATHKA, B3aHMOAEIiCTBIE HOSHOBaTZm’HMe ﬂ 25), 11 P K 3Hatb (hopmyipoBKy 3akoHa Kyiona, ymers Bbrancists [V 10 § 78-80, 3agaun 79.3-
. .25), JlenumocTs 3apsiia OMITBIOTED, MPOSKTOP, .
1 1 [3apsnos, 3akon Kysona, npuHuumn BIaACTh ODIIMM NPHEMOM PEIICHH /a1 M P i P, TP P CHUJTy B3aMMOJIEHCTBHA 3aps/10B 3HaTh U TIOHUMATh 79.5
Cynepriosuun IPOBOAMTH CPABHEHHE, U KIACCH(PMKALIMIO 110 3aJaHHBIM KPHTEPUSM. (1.44), [leiictBue nons na IKpaH pUHLLHI CyneprosHIM
OCYILECTBIATh IOUCK it HH U] IS 3apsibl 3.c. MasTHUK (0.51) ’ 1.09.2017
y4eOHBIX 3a/[aHHii ¢ HCIIOJIb30BAHHEM y4eOHOIT JINTePATypPBI. 3
HaTh ONpIICCHHE HANPSKCHHOCTH MOJIS, YMETh
I u - P! P Y V 10, § 81-83, sanaun 81.5,
N oBTOpenHe: HanpsukeHHOCTh 1eKTPUYECKOrO OMITBIOTEP, MPOCKTOP, [BBIYMCIIATH HAIIPSKEHHOCTD MOl OT HECKOIBKHX
= 2 2 P P KT PerynsTipHbe: MT  |3nextpockor (1.32), P, pociTop P 82.4-82.5
2 TIOJIS: TI0JIE OJHOPOJIHO 3apsKEHHOM MIOCKOCTH " . " 9KpaH HMCTOYHHKOB: 3HATh POPMYITY HAMPSAKEHHOCTH
= OIICHMBATh IPABHILHOCTh BBIMOIHCHHUSA ICHCTBHI HA ypOBHE alcKBAaTHOM .
= ., 3apsKEHHOM ILI0CKOCTH
ng PETPOCIIEKTHBHOI OLEHKH. 2.09.2017
& YUUTBIBAT MPABHIIO B IUIAHKPOBAHMH M KOHTPOJIE CIOCO0A PeIeH s 3HaTh ONPEACIHHE PA0OTHI CHITbI, yMETh NIPAMEHATE €r0 K
3:, OCYILIECTB/IATh HTOTOBBIH M MOLIArOBBIH KOHTPOJIb 110 PE3yJIbTaTy. JIBIIKEHHIO 3aPsi/ia B OAHOPOIHOM MoJie
o Liesierionaranme, riIaHUpoOBaHUe, MPOrHO3HPOBAHHE, KOHTPOJIb, o 3HaTh onpe/ie/IeHHe MOTEHIIHaNa MoJIs, YIEKTPHIECKOTO
o JlemoHcTpaunn JIeMOHCTPALOHHBII V10 § 84 - 85, Bagaun
1 ToBTopenne: PaGoTa 31eKTPHYECKOro 101, KOppeKuus, OLEHKA, BOJIEBask CaMOperyJisLus HanpsokeHus. [IoHUMaTh CBsI3b HANPSKEHHOCTH U
z 3 3 MT DreKTpUYECcKoe 1ose Habop 84.4,84.5,85.4,85.5
o MOTEHIHA MOJIs, PA3HOCTb MOTEHIIHATIOB " " " TOTEHIHMANa
& . 3apSHKEHHOTO TPOBOHUKA' DnexrpocraTHka’
£ I KommyHukatusHbie: YMmers ucnons3osats 3CD pH ABHKEHHH
5 9IEKTPHUECKOTO 3apajia B Tojie
3 J10rOBAPUBATLCS M PUXOUTD K OGLUEMY PELICHHIO B COBMECTHOI 2.09.2017
g ICSTENILHOCTH, B TOM YHC/IE B CHTYalUH CTONKHOBEHHS MHTEPECOB. 3HTh ONpesTeHHe MPOBOHMKA i AHANTEKTPHKA, V10 § 86-90, sanatn 87.3-
£ TloBTOpeHHe: DIECKTPUUECKOE MOJIE B BEILECTBE. = = o . TIpoBoaHKK B mose (kpymuHkH) [Kommbotep, IpoekTop, . 87.5
g 4| 4 I P P BBIPXKEHUE CBOMX MBICIIEii ¢ I0CTATOUHOH MONHOTOl H TOUHOCTBIO; P lng (kpy ) ’ P, TIp P> | Hormmats CXOICTBA M PASINYMS HX BIAUMOCHCTBHA B |
‘g OIIAPH3ALIA ANIICKTPHKOB. HCTIONB30BAHME KPHTEPHEB s OGOCHOBAHHS CBOCTO CYIKICHHS; (1.29) OKpat eKTpHYECKIM rOreM 7092017
8 3
? [UIAHMPOBAHKE Y4eOHOr0 COTPY/AHHYECTBA B OUCKE 1 cOope HH(O 10590913 5713 —
o . -91 3amaun 91.3-
£ s| s TloBTOpenne: DneKTpUtecKas eMKOCTh, EMKOCTb MT. P Emkocts miockoro KomnbioTep, poeKTop, [3HaTh onpe/eneH e JeKTPHYECKOi eMKOCTH, eMKOCTH ?),l p
E I[LUIOCKOI0 KOH/EHCAaTopa. ’ KoHzieHcaTopa(2.40) JKpaH TJIOCKOTO KOHJIEHCATOpa, ) 7.09.2017
. METb BBIUHCIISATH EMKOCTb NAPAILIENbHBIX 1 § 92, 3anaun 92.3-92.4
6 6 |IloBropenne: CoeanHeHHe KOHJEHCATOPOB MT, UP Y P! §
TI0C/IE/IOBATEILHBIX KOHIACHCATOPOE 8.09.2017
Peutenue 3aa4: JHeprusi KOHAEHCATOPOB, KommbioTep, mpoekTop, [YMeTs pemarh 3a1a4yn Ha nepesapsaaky kouaencatopos ¢ |V 10 § 93, sagaun 93.3-93.5
7 7 P! P! (0le) Dueprus Konaencaropa (1.37) p. p P P pe3apaiy P §
nepe3apsaka KOHIEHCATOPOB 9KpaH HCIIO/IB30BAHIEM 3AKOHA COXPAHEHUS 3APsiJia U SHEPIHH 9.09.2017
TpoBepounas padora: IeKTpUYECKAs! --
8| 8 poBep: P P 1P YMeTb pelars 3a1a4u Mo TemMe IeKTPOCTATHKA
eMKOCTh 9.09.2017
Dnexrpuyeckuii Tok. Cria Toka. "TTo3HOBaTEIbHBIC: MT JleficTBHE TOKa, XMM, Mar, TeI1 3HaTh OMpeaeIeHNE HEKTPHIECKOr0 TOKa, CHIIbI TOKA, "§1-2 Bonpocst nocne
1 9 OPHMEHTHPOBATBCA B PA3HOOOPA3HH CIOCOOOB PEILeHNs 3a1a4. (4.47) KomribioTep, POeKTOp, |ymeTs peiath 3a1aui Ha H0ACYET YUCIIA 3APSUKEHHBIX naparpaga
TPOBOAUTH CPABHEHHE, U KITACCH(UKAIHMIO MO 3a[aHHBIM KPHTCPUAM. OKpaH JaCTHI[ Yepe3 MOMepeyHOe CeueH e MPOBOIHAKA 3ajaun: 2.3-2.4"
OCYILECTBIISTH IOMCK HEOOX0ANMOIT MHPOPMALIHH JIsl BB 3 14.09.2017
HcrouHuk ToKa. VuEGHBIX 3az1aHHii ¢ HCTIONB30BAHNEM yHeGHOI THTEPATyphL. up Hcrounnku Toka (3.46) KoMmbioTep, mpockTop, § 3, Bonpocsl nocie
2110 Kpa naparpada
SKpaH
P 14.09.2017
VIcTOYHMK TOKa B HIEKTPHYECKOMN LIETH. np 'VcioBue CcyIiecTBOBaH s TOKa 3HATh MOHATHSA YIEKTPHYECKOH LEMH, HCTOYHHKA TOKA, § 4 Bonpockl nociie
P! PerynsTuBHbie: YI Kowmmbrotep, npoexrop, P I -
3|1 N . (1.32) 5J1eKTPUUECKOTO TOKA, yMETh PUCOBATh NpoCTeiilue naparpada
OIICHMBATh IPABHILHOCTh BBIMOIHCHHUSA ICHCTBHI HA ypOBHE aleKBAaTHOM JKpaH 15.09.2017
o DICKT ME CXCME S
4| 12 3akon OMa 0IHOPOIHOrO Y4acTKa LemH PCTPOCICKTHBHOMN OLCHKH. . MT Ivs.R(2.37),Rvs. 1(1.07), U |Komnbrotep, npoektop, § 5 3azmaun, 5.3-5.4
pasnHyaTh CMOCOO M PE3YJIbTAT ACHCTBHS. vs. 1(1.40) kpan 16.09.2017
CoNpOTHBIIEHHE IPOBOJTHAKA. BHOCHTBH HEOOXO/MMbIE KOPPEKTHBbI B ICHCTBHE MI0CIIE €r0 3aBepIIeHUs HA Cp 3HATH [OHSTHS y/ICTBHOTO §6.3 6.3-6.4
. 3aaun 6.3-6.
5 13 OCHOBE y4eTa XapaKTepa CC/IaHHbIX OHOOK. COMPOTHBIICHHSA,IPOBOIHMOCTH. YMETh BBIBOIHTH 3aKOH
YUMTBHIBATH PABUIIO B IIIAHKPOBAHMY M KOHTPOJIE CIOCO0A peleH s. OmMa HeX0ns ¥3 DoNoKeHi Teonuy JInvie 16.09.2017
3aBHCHMOCTb y/IETLHOTO CONPOTHBICHHS OT MT, P MU®H_3aBucumocTs 3naTh nonsaTHe "TemneparypHblii KO3 dHIHEHT
‘TEMIIEPATYPhI. KommyHHKaTHBHbBIE: COMPOTHBJICHUS METAJLIIOB OT CONPOTUBJICHHS", IOHUMATh KAYECTBEHHOE 0OBICHEHHE
TEeMIIEPaTyphi. TH CONIPOTHJIBEHHS OTTEMIEpaTypbl Ha OcHoBe
KOHTPOIIMPOBATh JA€HCTBUS MapTHEpa. JleMoHCTpaLu: 3aBUCHMOCTD Tepun Ipyse. YMeTs peruars 3aa4i Ha 3aBUCUMOCTh
BBIP@KEHHE CBOUX MBICIIEHi ¢ 10CTATOUHOI MOJTHOTOH 1 TOYHOCTHIO; YZCTBHOTO CONPOTHBICHHS " COMPOTHJIBEHHS OT TEMIEPaTyphl § 7, Bompocst
6 14 JIOCTH)KEHHE JJOTOBOPEHHOCTE} U COrlIacOBaHHE OOLLEro peleHus METaJLIOB OT TeMIEPATYPbL. OMIILIOTEP, TPOCKTOP, nocnenaparpapa
JKpaH
aJIeKBAaTHOE MCTIONH30BAHHE PEUEBBIX CPEICTB IS PELICHHS 3aBHCHMOCTb Y/IENBHOTO P
KOMMYHHMKALIMOHHBIX 3a71a4 COIPOTUBIICHUS
MOy IPOBOJHUKOB OT
" TEMIIEpPaTypbl H
OCBCIUCHHS. 21.09.2017
CBepXIpPOBOUMOCT. MT Jemoncrpatmu: 5T JleMOHCT 1l [3HATb, B UeM COCTOMT U IIPH KAKHX YCIOBHSX "§ 8, Bompoce! nocie
71 15 2JIEKTPOTIH3a. Habop HaOII0/1aeTCs, M TJIe HCTIOJB3YETCs SBICHHE naparpaga
"JJeKTPOAMHAMHKA"  [CBEPXIIPOBOUMOCTH "
21.09.2017
CoenHeHHs NPOBOTHUKOB. MT, P TlapannensHoe HanpsKeHHE 3HaTh, B YEM OTJIMYHE MOCTIENOBATENBHOTO OT
(1.40) [MapannensHoe, cuia napajuIelbHOrO COEIMHEeHNUs, yMeTh Pa30HBaTh
N 6 Toka (2.00) ITocnenoBarensHoe. KommbioTep, npoekTop, [130¢ 1€ CXEMBI Ha MO 'TeTbHBIC U V10, §9-10 3a1 2-3.

22.09.2017




none

YUHTBIBATh IPABUJIO B IIAHUPOBAHHH U KOHTPOJIE CIOCO0A PEIIeHHUS.

KomMyHHKaTHBHBIE:

TapaJuIe/bHbIX TOKOB.

[leMOHCTpaIMu: ONBIT AMIiepa,

JIBUJKEHUE IPOBOIHUKA
nojIeHcTBIEM CHITbI AMTiepa

PEbChl, NIPOBOAALIASL
TpyOka. HaGop "OmnbiT
Amnepa"

€T CONPOTUBIICHHS IEKTPHYECKUX LIETEH. OJIP JlaGopatopHblit Habop |YMeTh coOHUpaTh HMEKTPHIECKHE CXEMBL. YMETh Otuet no s1adopatopHoii
9 [ 17 |aGoparopuas paGora Nel «Mccnenosanne "DyeKTpuuecsTo” ONpeJessITh 1apaMeTpbl CXEMBbI 110 OKA3aHMSAM pabore
CMEIIAHHOrO COeNMHEHNs DORONHUKOR AMIIEDMeTDA U BOIETMETDA 23.09.2017
0] 18 Du3HYeCcKHil MPAKTUKYM OJIP JlaGopaTopHblit Ha0op | YMerb 00pabaTbiBaTh pe3ysibTaThl IKCIEPUMEHTA H oruer
"DeKTpHYEcBTO" COCTABIIATh OTYET 23.09.2017
Kontponbnasi pagora Nel «3akon Oma s KP ‘YMersb pewars 3anauu Ha: CMelIaHHOe COeJUHEeHHE
E 11| 19 [yeacrka memm. MPOBOIHMKOB, PACYET KONMYECTBA YACTHIL, TPOXOMAMMX | __
= uepes Tpc YACIBHOE CONPOT
El i onomones 28.09.2017
2 3akon Oma U1 3aMKHYTOH 1enu. JlaGoparopHas OJIP JlaGopaTopHblit HaGop | YMeTh H3MepsATh BHyTpeHHee conpoTuiaenue n DJIC
§_ 12| 20 [pabora Ne2 «Msyuenne sakoma Oma ans noamoit "DyeKTpuuecsTo” MCTOUHMKA IOCTOSHHOIO TOKA M0 MOKA3aHUsM §11, sanaum: 11.3, 11.4
3 L. amrepMeTpa 1 BOIbTMETpa
3 28.09.2017
| 13| 21 Du3HYeCcKHil MPAKTUKYM OJIP JlaGopaTopHslit HabOp | YMeTh 06pabaThIBaTh pe3y/IbTAThl IKCIEPHMEHTA 1 Ilo terpanu
3:: "DIEeKTPUYECBTO' COCTaBJIAThH OTYET 29.09.2017
§ 3axon OMa juisi 3aMKHYTOIi Lieru. Pacuer cuuibt MT, P 3naTb noHsuTs DJIC U BHYTPEHHEr0 COIPOTHBIICHHUS, §12,123-12.5
2 14| 22 |toka M HAMPSKEHHS B HASKTPHUECKHX IEMSAX. 3HaTh 3aKoH OMa U151 TIOJHOM LeTH. ’
= 30.09.2017
V3Mepenue Cuiibl TOKA W HAampsUKEHHUS. MT, UP | leMHCTpannu JIeMOHCTpalMOHHBIT  [YMeTh pemarh 3a1a4u Ipu HaTHYHU B CXEMe "§13, Bonpocsi nocite
15] 23 DIIeKTPOH3MEPHTE/IbHbIE Habop Heu/IeasIbHbIX H3MEPUTEIbHBIX IPHOOPOB. YMeTh naparpaga
TpHOOpBI. "DnekTpoauHaMuKa"  [pacCUMTBIBATH IIYHT K AMIEpMETpY H J06aBoyHOe 13.4-13.5"
i ponryeToy , 30.00.2017
16| 24 TerwioBoe JeHCTBHE EKTPHYECKOrO TOKA. 3aKOH MT, UP 3uatb 3axkoH Jlxoyns-Jlenua B Tpex Gopmax. [onumars, |"§14 3anauu 14.4-14.5"
Dxovs-Jlenna. BEIBOJI 34KOHA. 5.10.2017
171 25 Peurenue 3aja4: CoeIMHEHHE IPOBOIHUKOB MT,UP ‘YMersb pelars 3a1aui Ha COeAMHEHHE IPOBOAHUKOB §13-15 Tombadap6 20.15,
20.16 5.10.2017
Peluenue 3ajau: pacueT TOKOB M HAIPSUKEHHUiT CP VMeTs peluath 3a71a4u Ha pecuet napamerpos uenu npu  |§13-15 Tonbadap6 19.20,
18] 26 OIHOM HCTOYHHKE [THTAHNS 1 PasIHYHBIX HArpy3Kax. 19.22
6.10.2017
TTepenaya MOIIHOCTH 2MEKTPHYECKOTO TOKA OT MT,UP 3nath nonstne KITJI nenu, noHnMarh n yMeTh
19| 27 [HcTouHHMKa K NOTPedUTENIO. OOBSICHSTD, JUIsl 4ero TpeOyeTCst MOBbIILICHHE HATIPSKEHHS § 15 3Anaun 15.3-15.5
TIpH Teps MC TH 110
7.10.2017
20/ 28 DNeKTPUYECKUH TOK B METAJLIaX, OCHOBBI TEOPHH MT,UP 3HaTh OCHOBHBIE 1OJI0XKEHHUs: Teopun JIpysie, ymMerb §5, Bompocs! mociie
[Ipviie BBIBOJMTh 3aKoH OMa naparpacda 7.10.2017
DiiekTpuuecKHii TOK B BakyyMe, 3MeKTpoHHast MT,UP OTKJIOHEHNE YIEKTPOHHOIO 3HATh OHSTHE DJIEKTPOHHOIT U HOHHOIT SMuceny, 3nats | 80 Pabora ¢
21| 29 [>MuccuA Ty4YKa MarHUTHBIM TIOJIEM BHIbI DMHCCHH. KoHCIIeKTOM, Buzpi
HO3HU3ALH, BHIbI
DA3DSIOB B raze 12.10.2017
DneKkTpuyecKuii TOK B ra3ax. VloHusaims, BUIbI MT,UP 3HaTh MOHATHE HO3HU3AINH, BBl HOHU3ALUH W BUIBI § 80 Pabora ¢ koHcreKkTOM,
22| 30 [paspsinos. Ppaspsos. BBIYYHTb U PA3IH4aTh BUbI
SMECCHI 12.10.2017
2 31 DneKTpUYECKUii TOK B PACTBOPAX U pacIuiaBax MT,UP 3uatb 1 1 2 3akonbl Gapajes §16, sazaun 16.3-16.4
SIEKTPONHTOB. 13.10.2017
DNeKTPUYECKUi TOK B 10y IPOBOIAHHIKAX, MT,UP 3HaTh ONpe/ie/IeHHe MOJYIIPOBOIAHHKA, THITbI § 44, Bonpockl nocne
cOOCTBEHHAst U MPUMECHAs IPOBOAUMOCTb. 0Ty POBOIHAKOB, IOHATHS MPHMECHOI i coGCTReHHOM  [1aparpada
24| 32 POBOAUMOCTH CcoOCTBEHHAs M MPUMECHas
TIPOBOAUMOCTb
14.10.2017
TonynposoanukoBslii quoa. Tpanszucrop MT, P JlemoHcTpaiuy: JleMOHCTpalMOHHBL 3HATh IPUHLHII ASHCTBUSI HOJIYIIPOBOJHUKOBOIO AHOAA §45 Bonpocs! nocie
TTonynpoBOIHUKOBKII MO, Habop naparpada.
25| 33 Tpansucrop. "DieKkTpoauHamMuKa" punuun reficrsus
GHUIONIAPHOTO TPAH3UCTOPA
14.10.2017
26| 34 JTaGopartopHnas paboTta: n3mepenue 3apsjia OJIP JlaGopaTopHblit HaGop | YMeTh H3MePATh3apsA/l OJTHOBANIEHTHOTO HOHA Oruer no pabore
OJIHOBATIEHTHOIO HOHA "1eKTDUYECBTO" 19.10.2017
27| 35 DU3NYECKUI PAKTHKYM OJIP JlaGopaTopHblit HaGop | YMeTh 06pabaThiBaTh pe3ysIbTaThl IKCIEPUMEHTA H Oruer
"DJIeKTPUYECBTO" COCTABIISITh OTYET 19.10.2017
KourpoubHast padora Ne2 «3akon Oma st KP YMeTh pemath 3a1a4u 1o Teme "IlocTosHubIiH -
28| 36 (samkmyToii menm». 3JIEKTPUYECKUi TOK"
20.10.2017
MaruutHoe B3aumozeiicteue. Marnutnoe nose  |"IlozHoBaTenbHbIE: MT,UP OmnbiT Opcreaa(2.02) KoMmbioTep, MpocKTop. 3HaTh MPaBUJIA B3AUMOLEIHCTBS TOKOB, YMeTh
1| 37 |onexrpuueckoro Toka. OpHEHTHPOBATLCA B PA3HOOOPA3NH CTIOCOGOB PEIICHHS 3aad. Dnexrpomaruut (0.57) Tlone xpan ’ * [ncnions3oBats npasmo Gypasunka §17-18, Bonpockl nocxe §§
POBOUTS HK i) 110 33/JAHHBIM KPHTEPHSIM. nnsmoro Toxa crnenku (2.09) | 21.10.2017
MarnutHoe noe. OCYIIECTBIIATH TIOHCK b MT., P Tlone kpyroBoro Toka ONMUIKK 3HaTh NOHATHA: THHHUIT MATHUTHOTO TOJA, MaruuTHOI
YUEOHBIX 3a/1aHHIl ¢ HCTIONb30BAHHEM YUeGHOI TUTepaTypbL. (1.19) [one coneHowna OMUIKK MHYKLHH. Y MeTb H300paKaTh MarHuTHOE 1oJjie
2| 38 (1.24) KoMnbioTep, NPOEKTOP, | 10cToMHHBIX MATHHTOB H POBOIHAKOB C TOKOM, §19, Bompocel mocne
Jemoncrpauuy: onsit Jperesa, |2KPaH, naparpada
PerynstusHbic: . ) . MarHMTHOE MOJIE CONEHON A 21102017
JleiicTBYE MArHUTHOIO 0I5l HA POBOJIHUK C ™ "paBlff]bﬂoc“’ BBITONHCHM ACHCTBHMN HA YPOBHE A/ICKBATHOM MT,UP BsaumosieiicTBue Katyliek ¢ 3HaTh, (POPMYITy CHIIbI AMIIepa, yMeTh OIpPEAesTh
TOKOM. PCTPOCTICKTHBHON OUCHIH. . TokoM(2.02) TIpoBoAHHK TOKa B|K ommpioTep, TPOSKTOP. CHITBI AMIIEpa MO MPaBUIly JEBOH pyKH.
pasnnyarth crocod H pe3ybTaT JCHCTBHSL. 1o1e(2.10) ) ’ ’
BHOCHTH HEOOXOMMBIC KOPPEKTHBBI B JICHCTBHE MIOCTIE €0 3aBepIICHHs Ha MUOU B - oxpan, UBIT 10A,
_D3auMOICHCTBHC HeonumoBblii Maruur.
3| 39 OCHOBE y4eTa XapaKTepa CeMaHHbIX OLIHOOK. ? §20, 3anaum 20.4 - 20.5

26.10.2017




E o ol w0 PaMKa ¢ TOKOM B OTHOPOZIHOM MarHMTHOM MOJIE. |KOHTPONHPOBATH ﬂe,’;‘cm"ij napreepa. ) } MT., P Pamka ¢ TokoM B moste Kommsioep, mpoexTop, il:an BO3MOXKHbIS Bapnamgl JIeliCTBHS. MArHMTHOTO MOJIs §21 st 212214
] BBIPOXKEHHE CBOMX MbICJIEH C JOCTATOYHOM IIOJIIHOTON H TOYHOCTBIO; SKpan PaMKy C TOKOM, yMETb OOBSICHATD UX, yMETh azl E B
s — IOCTI)KEHHE JIOTOBOPEHHOCTEH M coracoBaHue ofiiero p < [Th MOMEHT CHIIBI AMIIEna 26102017
= JleiicTBYEe MArHUTHOTO 11015 HA JIBHIXKYILMECS A/IEKBATHOE HCTIOJIB30BAHNE PEEBBIX CPEACTB 1A PELLISHHs MT,UP BiusiHue nous Ha 1y4ox 3HaTh onp:eueneﬂue CHJIBL f'lopeuua, 3HaTh opmyIty Juis
sl 3apsKCHHBIE YACTHIIBI. KOMMYHHKAIHORHBIX 3724 25eKTpoHOB (3.43) KoMmBIoTep, MPoeKTop, r:rﬂu‘mou cocrasisonieii cunbl Jlopeniia. 3Hath 20,200 204205
kpan PAKTEP JABUKEHMS YACTULL B OJIHOPOJAHOM MarHMTHOM ,
! o 27.10.2017
Macc-criekrporpad) i LHKIOTPOH. MT,UP YMeTb 00bSACHINTD IPUHULIUI ASHCTBHS Macc- §23, BonpocH! moce
o CroOb T RUAT S gy s 25| g a0
TIpocTpaHCTBEHHBIE TPACKTOPHH 3aPSIKEHHBIX MT, 1P VYMeTh pacHUTHIBATh NApaMETPhl TPACKTOPHH 3aPSIKEHHOI §24, BONPoCH! MocIe
7 43 YacTUll B MArHUTHOM I[10J1€. 4acTULbl B OJIHOPOAHOM MAarHUTHOM I10J1€. naparpalba, 3a7aun 110
TeTpat 28.10.2017
MarnutHoe nose B Beuectse. deppoMarHeTusM. MT,UP 3HaTh MOHSATHUS: JUa-, apa-, (peppoMarHeTusma, ymerb § 29, Bompockt nocie
8 | 44 |Pemenne 3anau. 00BACHATH MATHUTHBIE CBOHCTBA BENIECTBA HA OCHOBE HX ’
rovanioro crocuus neparpada 9.11.2017
9| 45 KourpoubHasi padora Ne3 «Maruerusmy». KP Pabora Haj ommbKkamu mo
MMKPOTECTaM 9.11.2017
1| a6 MaruuTHbIH MOTOK. "TTo3HOBaTeIbHBIE: MT, P 3HaTh onpe/ieIeHHe MarHUTHOTO TIOTOKA, YMETh. § 30, sazaun 30.2-30.4
OPHMEHTHPOBATLCS B PA3HOOOPA3UH CIOCOBOB PelleH s 3a/1ay. BBIYMCIIATH OTOK U €ro U . 10.11.2017
OJIC B NpOBOZHUKE, ABHKYIIEMCS B MATHUTHOM |pOBOJMTH CPABHEHHE, H KIACCH(DHKALMIO 1O 3aJaHHBIM KPHTEPHSM. MT, 1P Wuaykuus, npumepsi (3.45) Kommsioep, mpoexrop, 3HaTh 3aKOH DNEKTPOMarHUTHON HHIYKIMH, YMETh .
2| 47 |nome. OCYILECTBIISTH IOMCK HEOOXOANMOIT HH(OPMALHH JUIsl BBIIOIHEHHS kpan 06bsCHATD BosHUKHOBeHHe DJIC HHAYKLIMH HA OCHOBE §31, sapaun 31.3-31.4
y4eOHBIX 3a/1aHuil C MCTIOIb30BaHUEM YYEOHOM TUTEPaTyphI. cune Avnena 11.11.2017
OnexrpomarnutHast uuaykuus. [Ipasuno Jlenna MT,UP 3akon Qapajes 2 (3.39) ‘YMeTb peluars 3a1a4u Ha 3aKoH DJIeKTPOMArHUTHO#M
TIpasuiio Jlenua (1.49) Kommbrotep, npoekrop, MH/yKLHM, YMETh ONPENEATh HalpaBjieHHe §31, Bonpock! nocie
3| 48 Peryastustibie: JlemoHcTpauyu: 3aBUCHMOCTD | @au,ﬂemouc-rpauuou MH{YKLHOHHOI'O TOKA. naparpaca, 3aza4n 1o
OlICHMBATh IPABHILHOCTh BBIMOIHCHHUSA ICHCTBHI HA ypOBHE alecKBAaTHOM S/AC mnyxii o ckopocTH ?g‘ HaGop " TETpajH.
PeTPOCIEKTHBHOI OLIEHKH. M3MEHEHHs. MATHUTHOTO NIEKTPOMHAMUKA 11112017
CamonHyKist. UHAYKTHBHOCTb. PpastaTh Crocod i pesybTar ueﬁcmuﬂ; MT, P Camonnaykuus (3.36) DJIC 3HATh B 4€M OT/IMYHE HHAYKLMH OT CAMOMHIYKLIH. §33-34, Bonpocst nocie
4| a9 BHOCHTb HEOOXOMMbIE KOPPEKTUBBI B JCHCTBHE [0CJIE €ro 3aBePLICHHUS H: Camomntykunu (3.38) KomnbioTep, poeKTop, [3uats nousTue MHJyKUHBHOCTH. naparpada.
OCHOBE y4eTa XapaKTepa CIeTaHHbIX OMHO0K. SKpaH PaGoTa Haj oLHGKaMH 110
YUMTBHIBATH PABUIIO B IIIAHKPOBAHMY M KOHTPOJIE CIOCO0A pelieHH s, MHKDOTECTAM. 16.11.2017
= 5| s0 DHeprusi MarHUTHOT'O HOJIsl TOKA. MT,Up Dueprus nons karywku (2.33) [Kommbrorep, npoektop, |3xats ¢popmysty sueprun ConeHOMaa, yMeTh PeLiaTh §31-32
E KoMMyHHKaTHBHBIE: SKpaH 3a1a4H1. _ 16.11.2017
2 6| 51 Cr10co0bl HHYLUPOBAHHS TOKA. MT MUOU_3akon Kowmnbiotep, npoexkTop, | Vmers pewars 3a1a4u Ha pasndHble COCO0b! § 32, Borpocsl nocie
§ ) KOHTPOJIMPOBATH JIeHCTBHS APTHEpA. DIEKTPOMATHHTHOH MHAVKIMK _|9KPaH MHIYIMODOBaHMS TOKA |maparpaga 17.11.2017
I} Omnsits enpu. BEIpAJKEHHE CBOMX MBICIIEH C OCTATOMHOI MONHOTOH M TOYHOCTEIO; Jemoncrpauyn: 3aBUCUMOCTb | JIeMOHCTPALHOHBII 3HaTh COJEPIKAHNE OIBITA FEHPH
g JIOCTH)KEHHE JJOTOBOPEHHOCTE} U COrlIacOBaHHE OOLLEro peleH s D/1C camonHyKIH OT Hadop .
& 7| 52 aJleKBATHOE MCTIONB30BAHHE PEYEBBIX CPECTB I PELICHUs CKOPOCTH U3MEHEHMS! CHITbI "dneKTpomHamuKa” § 33, sonpocet nocae
KOMMYHHKALHOHHBIX 3324 TOKa M HHAYKTHBHOCTH naparpaga
1poBoAHKd. 18.11.2017
s | 53 JTaGopartopnas paGora Ne3 «M3yuenue sBieHus oJIp Jla6opaTopHbIii HaGop |YMeTh AeMOHCTPHPOBATH pasnuHHble crocoGbl nomydenns OTYET Mo nabopaTopHOit
ICKTDOMATHUTHON MHIAVKIUMY. "D1eKTPUYECBTO" VHJLY DO TOKA. pabote 18.11.2017
9| 54 DU3NYECKUI IPAKTHKYM oJIp JlaGopaTopHblit HaGop | YMeTh 06pabaThiBaTh pe3ysIbTaThl IKCIEPUMEHTA H Oruer
"1eKTPUYECBTO" COCTABJIATH OTYET 23.11.2017
Hcnonp3oBanue 2MeKTPOMarHUTHON HHILYKIH. Toku Dyxo, MasTHuk(2.18) KoMIBIOTep, IPOEKTOp, 3HaTh, 1151 4ETO HCTIONb3YETCA HNEKTPOMarHUTHAs § 34, Bompocel nocae
10| 55 sxpan ’ MHIYKLMS naparpaga 3112017
TenepupoBaHue NEPEMEHHOTO IEKTPHUECKOrO mozens JIDIT (2.41) KoMIBIoTep, IpoekTop, 3Hath 00ILYI0 CXEMY NepeIaut EeKTPHUECKOro TOKa. §35-36
11| 56 |roxa. Ilepenaua o1eKTPOOHEPIHH HA PACCTOSHIE. i Tlonnmate, npuHIMN paboTel TpachopMaTopa
9KpaH 3anauu 35.2-35.4 24.11.2017
Kourpoubnasi padora Ned KP 'YMeTh perath 3aj1aun Ha 3aKoH DNeKTpoMar HUTHOH
12| 57 |«DaexTpoMarHuTHAs HHAYKIMS. MHJYKLH, yMETh ONPEIe/IsTh HANpPABICHHEe -
MHI Q TOKA. 25.11.2017
Tapmonuyeckue KoneOaHus, ypaBHEHUs "[lo3HOBaTE IbHBIE: [«[e) Tlepuoa DM konebanuit 3HaTh ypaBHEHHE rAPMOHUUYECKHX KONeOaHuil, TOHHMATh
TapMOHHYECKUX KoJieGaHu] CTPOUTBH PEYEeBOE BHICKA3bIBAHNE B YCTHOH M MHCHMEHHOH (hopme. Komnslotep, npoexTop, |AHATOTHIO MEXAHHHECKHX 1 SNEKTPHECKHX BENHMH. Pabora ¢ KOHC“CKToi“»
1 58 BJIAJIETh OOLMM IPUEMOM PELICHHUs 3a1a4M. >kpan 'VMeTb BHIBOJUTH OCHOBHBIE 3aKOHbI KOJIE0ATENbHBIX 3a7a4d pa3aaTOYHbIH
MPOBOJNTH CPaBHEHHUE, M KIACCH(UKAIINIO TI0 3aJaHHBIM KPHTEPHAM. i nporeccoB mpu auddep )OBAaHUU MaTepuan
OCYILECTBIISTH IOMCK HEOOX0ANMOIT HHPOPMALIHH JIsl BB ii 25.11.2017
CB0OO/IHbIE IEKTPOMATHUTHbIE KOJeOaHus, VeGHEIX 3az1aHHil C HCTIONb3OBAHHEM Y4eGHOT HTEpaTYpbL. MT, UP CBoGosubIe konebanusi(3.04) KoMMbioTep, MpocKTop, 3HATh MMHLKII JCHCTBHS KO/Ie0aTeIbHOr0 KOHTYPA, 3HaTh
2 | 59 |koneGarenbHblit KOHTYD span (opmyty nepuosia koneGanuil. Vmets pemats 3agauu Ha |§ 41 3anaun 41.3-41.4
i [ENUON ATEKTNOMATHUTHBIX KC i 30.11.2017
DHeprus 571eKTPOMAHTUTHBIX KoJleOanuit . | [lemoncTpatmu: JleMOHCTpaIHOHbIH 'YMeTh MPUMETATH 3aKOH COXPAHEHHS YHEPTH K
3| 60 PerynsmsHsic: CBOOO/IHBIE IEKTPOMATrHUTHBIE|HAOOP 9JIEKTPOMArHUTHBIM KOJIeOaHHsAM § 41, 3agaun no Tetpau
. . . KoseGaHms. "DnekTpoanHaMuKa"
OLEHUBATh IPABUJIBHOCTD BBIIIOJIHEHUS I€HCTBUH HA YPOBHE a/I€KBATHOU 30.11.2017
BbIHY3K/ICHHbIC 21EKTPOMATHUTHBIE KoeOarus. |PETPOCTICKTHBHOH OUCHKH. MT, UP Ocumnorpammbt noctosiHoro |KOMIBIOTEP, POSKTOP, |V vers paccMaTpuBaTh MpoTeKaHHe NePeMERHOro
TlepeMeHHBIH TOK YUHTBIBAT NIPABUIIO B IIAHMPOBAHHM H KOHTPOIIE CMIOCO0A pelieHms 1 nepementoro (1.52) 9KpaH, JJIEKTPUYECKOTO TOKA KaK BHJ] 2IEKTPOMArHHTHBIX
41 61 BHOCHThH HEOOXOMMbIE KOPPEKTHBBI B ICHCTBHE MOCIIE €70 3aBEPIICHNS Ha Jlemonctpatu: [enepatop JleMOHCTpaIHOHBII KkoseGanuii § 42 3anaum 42.2-42.4
OCHOBE y4eTa XapaKTepa CINaHHBIX OIHOOK. TlepeMeHHOro ToKa Habop
YUHTBIBATH MPABHIIO B IUIAHKPOBAHHH M KOHTPOJIE COCO0A PereHH s, "DIeKTNC a" 1.12.2017
BekTopHble AuarpaMMbl JUIsl ONUCAHUS MT, Up Pacnpeenenye HanpsHKeHUs B KoMmmbIoTep, IpoeKTop, TloHnmaTh OOLMIT IPUHLMIT IIOCTPOCHHS BEKTOPHBIX
TEePEeMEHHBIX TOKOB M HAMPSKCHUH. KOMMyHHKaTHBHBIE: nocieioBaTebHo# nen (3.46) Kkpat, unhpoBoii JMarpaMm ,
5] 62 Lemoncrpauuu: ocuutorpad HaGop g 37 172374
g KOHTPOIMPOBATH NCHCTBUSA MapTHEpa. OcuusiorpamMma nepeMeHHOro > TEKTPOMATHTHEIE anaun 37.2-37.
IS JI0rOBapUBATLCS U PUXOJUTH K OOLIEMY PEUIEHUIO B COBMECTHOR TOKa. SIBJICHUS 2122017
° .12,




ACAICIBHUL LI, B 1UM MAUIC 1 UALYaUAN U1UIKHUBCHAA HH1TPOLUB

o = m
= Pesuctop B 1enu nepeMeHHOro ToKa. N N . MT, UP AMIUTUTY/THOE H JICHCTBYIOIIHE 3HaTh MOHATHE aMIUTUTY/IHOTO U JACHCTBYIOIIETO § 38, Bompock! mocie
z P P BBIP@KEHHE CBOUX MBIC/IEH ¢ 10CTATOUHOI IIOJTHOTON i TOYHOCTBIO; . Y Komnbiorep, poexTop, Y. Y )
g 6| 63 3uauennsi(2.00) 3HAUEHHS TOKA U HAMPSKEHUSI, AKTUBHOIO naparpada, 3ajaun no
5 HCTIONB30BaHNE KPUTEPHEB JUI 0OOCHOBAHHMS CBOETO CYIKICHHS; KpaH 2.12.2017
g o 6 COMNOTHRICHUS. KOHCIEKTY 12,
2 KOH1eHCaTOp B LieNH [IEPEMEHHOr0 TOKa. AOCTIDKCHUE JIOTOBOPEHHOCTCH 1 CONIACOBAHME OOLICTO peIICHIs MT, UP EMKOCTHOE CONPOTHB/IEHHE 3HATh HOHSTHS: AKTUBHOE, EMKOCTHOE, CONPOTHBIICHHE,
E = ajieKBaTHOE HCHOJ‘IL3OBBHI/IE"])6'{E:BHX CPEJICTB ISl PelICHHs (5.19) Jemoncrpanus: Kommbiorep, HpOeKTOP, |10 hyvars, nouemy Bo3HHKAET CABHT (a3 MekKLy TOKOM 1
= KOMMYHHKALHOHHBIX 327124 KosneHcatop B uenu dKpaH, Habop HanpsKEHIEM
= JIEMOHCTPALIHOHHOIO
g 71 64 TepPEMEHHOT0 TOKa. P §39 39.2-39.4
°:’ oGopyoBanus
a «IJICKTPOMArHUTHbIC
% spnenusy, YM34, 34
= 7.12.2017
Karyuika MHIYKTHBHOCTH B LIEIIH EPEMEHHOI0 MT, UP WnuykTuBHOE Komrnbiotep, NpoeKTop, [3uars nonsTus: akTuBHOE, HHAYKTUBHOE, CONPOTHBIICHIE,
TOKa. conporusienue (6.48) IKpaH, TOHMMATh, TIOYEMY BO3HHKAET CIBUT (a3 MeXK/Iy TOKOM H
8| 65 Jlemonctpaim: Karyiika 5 Hegml—lcrpauuom,m HanpsOKEHHEM § 40 40.4-40.5
Habop
€111 TIEPEMEHHOI0 TOKa
I P "Sexc 7.122017
KonebarebHblii KOHTYP B LiEIH EPEMEHHOr0 MT, P Pesonanc (5.05) KommiboTep, MpoeKTop, [3uars nousiTie UMIEaHCa, YMETh OOBICHATH SBICHHE
Toka. Pe3oHaHc. | lemoHcTpaumu: Pe3oHaHc B IKpaH, pe3oHaHca, YMETh BBIYHCIIATH PanaMeTphl
9| 66 110CJ1e/10BaTe/IbHOI Lienu JleMOHCTpaUHOHBI KoJIe0aTeIbHOr0 KOHTYPA B LIENH [IEPEMEHHOr0 TOKa §41415
TIEPEMEHHOT0 TOKa. Habop
"nek 2" 8.12.2017
Tpancdopmarop MT, P Tpancdopmarop (3.44) KomnbioTep, poekTop, | 3HATh IPUHLMIL pa0Th! TpaHC(hopMaTopa, Ko3pduumenta
[leMoHCTpams: SKpa, TpanchopManun
‘TpanchopmaTop. HaGop
JIEMOHCTPAIMOHHOTO
§ 34, Borpockl nocie
10| 67 06opynoBaHMs
naparpada
«IIEKTPOMArHUTHbIE
SIBJICHUSD?,
‘TpanchopmaTop co
CMEHHBIMH 0OMOTKaMH 9.12.2017
11| 68 |KontpoibHasi padora Ne5 «IT il TOK».| KP YMersb pewats 3anaun Ha Temy "Tlepemel i ToK" - 9.12.2017
D7eKTPOMATHUTHBIE BOHBL. JIHana3onb! "ITo3HaBaresnbHbIE: MT 3HaTh NOHATHA: YIEKTPOMATHUTHOE
1 [ 69 |snexrpomaruutHBIX BOH. CTPOUTH PeUeBOe BbICKA B YCTHOH 1 1uC! i popme. noJie. 3HATh MOHATHS:YIEKTPOMATHUTHBIE BOJHbI §46
BIIAZIETh OOIIHM I p 3a/1a4u. 14.12.2017
PacnipocTpaneHHe 31eKTPOMArHUTHBIX BOITH. POBOJNTE CPABHEHHE, H KIACCHUKALIMIO T10 33 1aHHBIM KPHTEPHSM. MT Jemouctpauuu: Msnyuenue u  |TIpubop st 3uaTh 00LIMe MPUHLKIIL pacnipocTpanenus /M Bosx
2| 70 OCYIIECTBIATD OHCK it uHG Wy s TPHEM DIEKTPOMATHHTHBIX JIEMOHCTpAIHH §4747.2-43
yueOHBIX 3a1aHHil C HCIIONB30BAHUEM Y4eOHOIT THTepaTyphbL. BOJIH. SNEKTPOMATHHTHEIX
RomH 14.12.2017
3| 71 [PHeprus, nepeHocHMan aMEKTPOMATHHTHBIMH MT 3HaTh, MOYEMy 2MEKTPOMATHUTHAS BOTHA EPEHOCT § 48, Bompock! mociie
BOJIHAMH, SHEPIVIO naparpada 15.12.2017
PerynsTuBHbIC: K 49
4| 72 JlaBieHNe M UMITYJIbC DJIEKTPOMATHUTHBIX BOJIH. MT CCCP_ JlaBnenue csera (9.56) |KommbioTep, npoekTop, [VMmeTsh 00BICHITE AaBICHHE YICKTPOMArHHTHBIX BOMH 13 |§ 49, Bonpock! nocie
KpaH 0011eli TeopHn naparpada 16.12.2017
CHeKTp 21eKTPOMATHATHBIX BOJH. YUHTBIBATH PABHAIO B MIAHMPOBAHHH H KOHTPOIIE CI0C06a pettiest 'MT, P 3HaTh OONIHIT PUHITATI TIPE/ICTABICHHS CITIOKHOTO "§50, Bonpock! nocne
51 73 pasnnyarth crocod U pe3yabTaT JCHCTBHSL. CHrHANA B BUJIE CYMMBbI FAPMOHHUECKHX naparpada
BHOCHTH HEOOXO/IMMbIC KOPPEKTHBBI B JICHCTBHE MOCIIE €ro 3aBeplICHNs Hal 16.12.2017
Pazwo- n CBYU-BOMHBI B CPe/ICTBAX CBSA3H. OCHOBE y4€Ta XapaKTepa CAe/aHHbIX OHGOK. 'MT, P Jemoncrpauun Moayssiuust 1 |TIpuGop st 3HaTh 06LIME PUHLMIIBI PAAHOCBA3H. BHIbl MOy LM,
PanuoTeneonHas CB3b, pajHOBEIAHHIE. YUHTBIBATH MPABHIIO B IUIAHKPOBAHHH M KOHTPOJIE CIOCO0A PeIeHH S, JIETEKTHPOBAHHE JIEMOHCTPAIHH §50-52, KOHTPOTBHEIE
6 74 OCYLIECTBIATH MTOrOBbIH M [OLIATOBbIH KOHTPOJIb 110 pe3yjbTaTy. BbICOKOYACTOTHBIX IJIEKTPOMArHUTHBIX BOHpOC’bl
971IEKTPOMATHHTHBIX KONEOaHHi. |BosH
21.12.2017
Ipunuun Toiirenca. OTpakeHue BOJH. . 'MT, UP CCCP_nonHoe BHYTpeHHee 3HaTh 3aKOH OTPAXKEHUS BOJIH, YMETh OOBACHATH HX HA
PHHL p: KomMyHHKaTHBHBIE: ’ — .y-rp Kowmmeiotep, npoexTop, p . Y
7175 otpaxenne_(10min) ocHoBHe npuHumna [oiirenca §53-54
- SKpaH
M 21.12.2017
KOHTPOIMPOBATH NCHCTBUSA MapTHEpa. .
TIpenomienue BOIH. 'MT, UP | leMoHcTpauus: otpakenue 1 |TIpuGop s 3HATh 3aKOH MPENOMIICHHS BOJIH, YMETh OOBSCHATh HX Ha
YUYMTBIBATh Pa3HbIC MHEHHUs U CTPEMUTBLCS K KOOPAHUHALMH PA3IH4YHBIX "
s | 76 M, npesoMIeHHe JIeMOHCTPALH ocHOBHE npuHuKIa [olirenca. g 3554
TIO3UIINi B COTPYHUYECTBE. § 55 55.3-55.
" " . 97IEKTPOMATHHTHBIX BOITH. 97EKTPOMATHHTHBIX
§ BbIPAXKEHHUE CBOMX MBICIIEH C 10CTATOYHOH NOJIHOTOH H TOYHOCTBIO; 22.12.2017
ROIH 212,
= — ; .
£ o | 77 |Mpusin ojirenca-Openens. HCTIOTB30BANE KPHTEPHE /U5 0G0CHOBAHH CBOCTO CY)KICHNS,; MT, UP 3HaTb, B 4eM COCTOUT PA3HHLA ME3K/Y NPUHLMIIOM 67
S UIAHAPOBaHME Y4eOHOrO COTPY/AHHYECTBA B [IOUCKE H cOOpe iojiretica u Tiojirenca-dpenens § 23.12.2017
g Hurepdepenus BonH. KorepeHTHoCTh undopmaun” 'MT, UP CCCP_HWutepdepenuus cBera KoMribioTep, mpoeKTop 3HATh MOHATUS KOTEPEHTHOCTH, MHTEP(DEPEHIIHH,
] - s 3 M,
=
z ol 7 _(19min) kpat, OGopyIoBatiHe: ONTUECKOH Pa3HOCTH XO/1a. 3HATh MPUMEPBI §658.69 zaun 68.3-68.4
. - 3 9 .3-08.
2 JleMoHCTpaLmst: HaGop «soatoBas HHTEPDEPEHLIHH.
3 uHTEphEpeHIHs, CBETa.
] - OfTHKa» 23.12.2017
=] o ) ~
2 Jndpaxius ceera. 'MT, P CCCP_gudpakuus cera KommibioTep, poekTop, [3uars, B uem COCTOUT siBJICHHE AU(PAKIIH, yMETh
:Tg (19.37), Jemoucrpanms: IKpaH, TIPUBOMTE MPUMEPbI JHPaKIHH §70, Bompocel mocne
g 11( 79 upaxis, ceeta. JleMOHCTpalMOHHBIH naparpaga
£ HaBop «BOJIHOBAsS
H onTHKa; 11.01.2018
E~ 12| 80 JTaGoparopuas padora Ne5 «Habnoaenue OJIP JlaGopaTopHblit HA0Op |YMeTb JEeMOHCTPHPOBATD PA3INUHbIE SIBICHUS BOJIHOBON Order
2 unTepdepenny i anbpaKiug cBeTay. "onTika" ONTHKK 11.01.2018
a 13| 81 Du3nuecKkuii NpaKTHKYM OJIP JlaGopaTopHblit HA0Op |YMeTb JEeMOHCTPHPOBATD PA3INUHbIE SIBICHUS BOIHOBOI f—
"onTuka" onTuKn 12.01.2018
JndpakinoHHas pelerka. 'MT, UP Jemoncrpauus: ITonyuerne JIeMOHCTPALMOHHBIH  |3HATh MPUHUMIT AeHCTBUS ANDPAKLIMOHHON PEILETKH,
14] 82 CrieKTpa MpH MOMOIIH Habop «BOTHOBas 3HaTh opMyITy AMdpakuHOHHOI pewieTkn, ymeTs pemats(§ 71, 3anaun 71.3-71.4
hDAKIMOHHOI DENeTKY ONTUKAY 33724 13.01.2018
15| 83 Pemenue 3anay, "BonnoBas onthka" CP 'VYMeTh peraTh 3a/1auu Ha MOpsA0K JH(PaKIHH. 3ajauu 1Mo KOHCTIEKTY
OnTHYECKVIO DA3HOCTh XO/IA. 13.01.2018




JTaGoparopuas pa6ota Ne6 «M3mepenne nmuHbl

oJIp

JleMOHCTpaIHOHHBII

'YMeTh H3MEPATH VTHHY BOJIHBI BUAMMOTO CBETa MpH

MDOBOIUTH HK

110 3a0aHHBIM KDUTEDUSIM.

16| 84 |cseroBoii BosHEI ¢ OMOLLIBIO AH(PAKUHOHHOIE HaGop «BOJIHOBAs nomoutu MdPAKLHOHHOIM PereTk oTyer
omuga 18.01.2018
Du3nuecKkuii NpaKTHKYM OJIP JleMOHCTpaLMOHHbI  [YMeTh U3MepSTh JUIMHY BOJIHBI BUMMOIO CBETa IPU
17] 85 Habop «BOTHOBas TOMOIIH JHPAKIHOHHOMN PEUIeTKH oTYET
onTHKa» 18.01.2018
Tlonsipusanms cBeta 'MT, UP CCCP_IMomspusanusi_ (18 min) KoMmBIoTep, MpoeKTop, 3HaTh, B 4EM COCTOMT, TPOSABIIAETCS, KAK HCIIONB3YeTCs
Jemoncrpauun: TTonspusauus kpan KaK OOBACHSIETCS SIBJICHUE MOIAPH3ALHH.
18] 86 ceeta. [Tonapusanms 3/M BonH HaGop «orronas §47
orrTHia 19.01.2018
Jlucniepcus cBeta. mukranT na  |CCCP_Jlucnepcust u paccestHue KoMmbIoTep, MpoeKTop, 3HaTh O Pa3IMYUK CKOPOCTH CBETA PA3HbIX JUTMH BOTH B |§ 56
onpezesnenus [csera (18-27) Kpat, BELLECTBE, YMETh 00BSCHATH PA3/IOKEHHE B CIIEKTP. Y MeTH
19| 87 | [lemoncTpanus: [Tomyyenue lemoHCTpaIHORHEL 0OBACHSATH MOMNEPEYHONCTh BOJIH HAOCHOBE ABJICHUS
CIEKTPa NPH TIOMOILH NPU3MBI. HaGop ¢ 3HaTh chepbl e B
OnTHKa» i 20.01.2018
20| 88 KonTtpoabnas padora Ne6 «Bosnosas Tect YMeTh pelath 3a1aui Ha TeMy "BOJIHOBAs ONTHKA" -
OUTHKAY. 20.01.2018
Tpuniun depma 1 3aKOHBI FEOMETPHYECKOM TTo3HaBaTesbHble: Hemoncrparuu: Otpaxenne u | J[eMOHCTPAUMOHHBIH  [3HATh MPUHUMI (epMa, yMeTh OOBACHATH Ha ero PaGoTa ¢ KOHCIIEKTOM.
1| go [ommuxu CTPOHTH PEUEeBOE BHICKA3bIBAHHE B YCTHOMH M MHCHMEHHOMH (opme. TPEIOMIICHHE CBETA. Habop OCHOBAHHH 3aKOHBI PAMC )T Pacmpoct 1| YMeTh 10Ka3bIBaTh 3aKOH
MPOBOJNTH CPABHEHUE, U KIACCH(UKALIMIO 110 3aJaHHBIM KPHTEPHSIM. «reOMeTpHYECKas OTpaKEHHUs. OTpaKEHHUs.
OCYLIECTBJIATH NOMCK it uHd UM JUIS 25.01.2018
TToctpenne n306paKkeHuii NpH OTPAKEHUH H YUeGHBIX 3a7aHMUii C HCTIONb30BAHHEM yUeGHOH THTEPATyphL. M306pakenne B MIOCKOM 3HaTh: 3aKOHBI OTPAKEHHUs U TIPENOMIIeHHs cBeTa. YMeTh [§ 57 Ne 57.3-57.4
2 | 9o |mpenomrenuu ceera CAMOCTOSITEITBHOE CO3aHIE CIOCOGOB PEMICHHs POGIIEM TBOPUECKOro 3epkaiie (1.14) 3akon Komnbiorep, npoexrop, CTPOMTH XOJ1 JIy4eii U H3a0paKeHHs! TOYEUHBIX
[OMCKOBOTO XapaKTepa npenomnenns (2.27) 3akon IKpaH HMCTOYHHKOB
Ornawenus (2 30) 25.01.2018
TTonHoe BHYTpEHHEE OTPAXKEHHE, PEllIeHHe 3a1ad O T—— Tonuoe BHyTpenHee (1.14) KoMnibioTep, IpoeKTop, [Vmers BLIBOAHTH YCIOBHE TIONHOTO BHYTPEHHETO § 57, 3apaun no terpauu
! | [lemoncTpaums: [TonHoe 9KpaH, OTpakeHHs.. YMETh IPUMEHATH (HOPMYJIbI ISl PELICHUs
3] 91 o . . | BHYTPEHHEE OTPaXKeHHE. JleMOHCTpalMOHHBIi 3a1a4
BBIPAXKEHHUE CBOMX MBICIEH C 10CTATOYHOH NOJIHOTOH H TOYHOCTBIO; Hﬂ60p
aJIeKBATHOE MCTIONH30BAHHE PEUEBBIX CPEICTB ISl PELICHHS «reovetprteckas
KOMMYHHKALMOHHBIX 3a]1a4 OTHKAY 26.01.2018
TIpocTeiitme onTuyeckie NPUGOPHI: MIOCKOE Xon nyueii B npusme (0.57) ‘YMeTh CTPOUTBH XOJ1 JTydeii B MPOCTEHIIHX ONTHYECKHX § 57, 3amaun no Terpanu
3epKaJlo, IUI0CKONapaLIe/bHast IIACTHHKA, Tpusmsl B nepuckorne (0.56) KoMIBIOTEp, IPOEKTOp, npubopax
4 | 92 |rpeyromvas mpusma JleMOHCTpaIH: JTyna, kpan
Tonyuenue crnexrpa ¢
S 27.01.2018
JTaGoparopnas pabota Ned «M3mepenne OJIP JlaGopaTopHblit HaGOp |YMeTh: CTPOUTH NPEIOMIL. JTyYH, BBIY-Th MOK-IIb Ortuer
5| 93 |nokasatens npenoMIeHHs CTEKI». "ontika" NPENOMJIEH. € TIOM. IIPH3MBL.
27.01.2018
6| o4 Du3HYeCcKHil MPAKTUKYM OJIP JlaGoparopHblit Ha0op | YMeTb 00pabaTbiBaTh pe3ysbTaThl IKCIEPUMEHTA H Oruer
s "onTuka" COCTABIIATH OTYET 1.02.2018
] JIUH3bI. 'MT, UP TIpuHun 1eiCTBUS ONTHYECKOI K 3HaTh: ONpE/IeICHNE JIMH3bI, BUJbI JIMH3, ONITHY. § 58,Bompocs! nocie
=} OMITBIOTED, MPOSKTOP,
g 7195 st (0.59) span XapaKTEPUCTHKH JTHH3bI, naparpada
g : _ _ _ 1.02.2018
3 = Cobuparomue JTMH3bL MT, P Cobuparonias 1HH3a, X0/ Tydei KoMIBIOTEp, IPOEKTOp, 'YMeTb CTpHOTB X071 JTyueii B coduparoleii anH3e § 59 3anmaun Ne 59.3-59.4
g 81 96 (1.14) Boruyras uH3a B cpesie
& (5.06) Prpan 2.02.2018
3
Z 9| o7 HW306paskenue npeaMera B COOMpAIOLLEH JTHH3e. MT, P W3o6paxkenue B munze (1.30)  |Kommbiorep, npoekTop, [ VMeTs cTpOHTb H XapaKTepu3oBaTh H300paKeHus § 60 3anaun Ne 60.2-60.4
[ 9KpaH TOB B COOMpAIOLIeH JIMH3e. 3.02.2018
10] o8 DopMyJia TOHKOI COOUPAIOLIEt INH3bI. 'MT, UP DOKyCHOE PacCTosiHE Komnbiotep, npoekTop, | Vmers pewats 3a1aun ¢ HCHOJb30BaHUEM MOCTpoenuit 1 |§ 61 3axaun Ne 61.2-61.4
it munsei(1.15) JKpaH DOPMYTBI TOHKOIH THH3EL 3.02.2018
1| 99 PacceuBarolLye THH3bL 'MT, UP Bboinykias nunsa B cpene (3.12) [Komnbrorep, npoekTop, [Vmers crpouts X0 jyueil B pacceuBarolei nH3e § 62 3anaun Ne 62.3-62.4
JKpaH 8.02.2018
12| 100 HM306paskeHue npeaMera B pacceHBaoLIei JINH3e. JIMKTaHT Ha YMeTb CTPOUTH U XapaKTepH30BaTh H300paKEHUs § 63 3anaun Ne 63.3-63.4
nocrpoenue TOB B it mnze. 8.02.2018
DOKyCHOE PACCTOSHHE U ONTHYECKas CHla 'MT, UP T'na3, nedpexrsi 3penns (1.49) K 'YMeTb peluarh 3a1a4u Ha CHCTEMbI JINH3 § 64 3anaun Ne 64.3-64.4
OMITBIOTED, MPOSKTOP,
13 | 101 |cucremsl 13 aByx mun3. Uenosedeckuii r1a3s kak span
ONTHYECKAS CUCTEMA i 9.02.2018
JTaGoparopuas pa6ota: PopMyta TOHKOM JTHH3BI oJIp JlaGopatopHblii HaGop | YMeTh onpenensiTh GOKYCHOE PACCTOAHHE THH3bI H oTyeT
141102 "ontika" JIEMOHCTPHPOBATH CIPABE/IHBOCTb (OPMYIIbI TOHKOIL
TMH3EL 10.02.2018
Dusuueckuii NpaKkTUKY oJip JlaGopaTopHblit HAGOP | YMeTh CTPOMTH H AHATM3MPOBATH rPAUK 3aBUCHOMCTH  |0TYET
15] 103 "onTHKa" PAacCTOSHMS 10 H300paKeH s OT PACCTOSHHSA 10
UCTOUHMKA 10.02.2018
OnTHyeckne MpUOOPHI, YBEIHIHBAIOIIHE YTOIX 'MT, P | [lemoncTpaimu: dotoanmnapar, |[leMOHCTpalMOHHBIH  |3HATh IPUHIKI PabOTHI TEECKONA H MHKPOCKONa, yMeTh |§ 66 3amaun Ne 66.2-66.3
3penus. Pewenue 3anau. TpoekunouHblif annapar. Habop peLiaTh 3a/1a4u Ha CUCTEMBI JIMH3
16 | 104 Mukpockon. Teneckon «reoMeTpHyecKkas
OITHKA», ONTHYECKHE
15.02.2018
17| 105 T'na3 kak onTH4ecKkas cucteMa, Ae(eKThl 3peHUs. 'MT, UP 3HaTh: OCHOBHBIE YaCTH TJ1a3a, XOJ JIy4eH B rimasy, § 65 3agaun Ne 65.3-65.4
sie(beKThI 3DeHHs M CIOCOOBI HX KODDEKIIHH 15.02.2018
18 | 106 |KonTponbnan padora Ne7 «T'eomerpueckast KP 'YMeTh perath 3a7a4H M0 TeOMETPHYECKOI ONTHKE --
OITHKAY 16.02.2018
TenoBoe H3TyYeHHE. "Tlo3HaBaTenbHbIC: 'MT, UP MUDH_AbconoTHo YepHOe 3HaTh OCHOBHBIE 3aKOHbI H3/Ty4EHHs YepHOro Tena: 3aKkoH [§ 72, Bonpockinocie
11107 CTPOUTH PeueBOe BbICKA B YCTHOH 1 1uc! i hopme. Teno (3.33) Kommbiorep, mpoekrop, |Credana-b 3axoH Buna, nosumars [maparpaga
BNIAZICTh OOIIMM MPHEMOM PENICHUs 3a1auH. JKpaH cMbIch nonsTHs 'Y abTpaduonerosas karactpoda 17022018




Dotoadext. OCYILECTBIIATE MOUCK HEOBXOMMMOH HH(OPMALMH IS BLIIONHEHHS 'MT, UP MUDH_Dotospdext « 3HaTh MOHATHE KBaHT, HOPMYITY SHEPTHH § 73 3anaun Ne 73.3-73.4
~ o N OMIIBIOTED, IPOEKTOP,
VeGHEIX 3az1aHHil C HCTIONb30BAHHEM y4eGHOI HTEpaTYpbL. paspsiika ceetoM (6.38) Onbit M P, 1Ip y(pp kBaTa.3HaTh 3aK0Hb! GoTodPdeKTa, 3HATH MPUHLKI
crosneToBa (3.08) 3akoHbl IKpaH, MICTOUHAK paGoThI ycTaHOBKH 1O HaGmoaeHnio hoTodddexTa, 3HaTh
2| 108 . LTy YeHHSL, i i - kpac
PerynstusHbie: doroaddexra (4.59) y ypaBHeHHe DHHIUTEeHHA, 3HATb MOHSATHS: KPacHas
lemoncTpaumu: gororddexr  |>ICKTPOCKOI, rpaHiua, paboTa BBIXO/, 3aIIHPAIOIICE HAIPSIKCHHE, TOK
M ME/IHasl IU1IaCTUHbI -
YYHTBIBATH NPABHIIO B IUIAHKPOBAHMU 1 KOHTPOJIE CIOCO6a peleHns Hachienus. Y mets pucosats BAX dorosnementa n 17.02.2018
3 | 109 |@usmcckuii npaxikym: pemerie sazas Pa3IHaTh CHIOCO0 U PE3YILTAT ACHCTBIL. oJIP VMeTh pelath 3a71a4H Ha 3aKoHbl GoTodddexta 3aaum 10 KOCTIeKTY
E "Jaxomsr horosdd BHOCHTH HEOOXOMMbIE KOPPEKTHBBI B IEHCTBHE MI0CTIE €T0 3aBEpIICHHs HY 22.02.2018
?Ea[ Wmnynsc GpoTona, cBeToBOE NaBieHne, OnbIT OCHOBE y4€Ta XapaKTepa Ce/laHHbIX OLHGOK. 3HaTh CBA3b MEXKIY DHEPrUel 1 HMITYJIbCOM (OTOHA. § 73 - 74, pabota
g 4 | 110 (JIeGeaesa VMeTh peuiath 37124 Ha CBETOBOE nyuKa c TOM
S KommynukatusHble: yacTHI 22.02.2018
z 5| KopnyckyaspHOBOIHOBOI yann3m. 'MT, UP 3Hatb, B ueM cocrout KB/, moHumars cBsi3b ¢ § 74, Borpocsl nocie
= o
EY KOHTPOIMPOBATH ACHCTBUS APTHEPA.. M Ti naparpada 24.02.2018
8 BouHOBbIE CBOICTBA YACTHLL. BHIPAKCHHE CBOMX MBICIIEH ¢ J0CTATOMHOM TONHOTOH H TOYHOCTBIO; 'MT, UP Aub-Xamuu onbiT FOnra(8min) KoMmbioTep, MpocKTop. 3HaTh M UMETh 0OBACHATH 3aKOHOMepocTH B onbite FOHra.|§ 75, Bonpock nocie
g 6 | 112 HCTIONB30BAHME KPUTEPUEB JUIs 0GOCHOBAHUS CBOCTO CYHICHHS; JloxTop Kpautym [lpe okpan 3Hath MoHATHE JeOpOonsIeBCKas TnHa BomHbl naparpada 24022018
im
E NIAHUPOBAHUE Y4EOHON0 COTPYAHHYECTBA B IOUCKE H cOope uHDO wenu(Smin —
= Crpoenne aToma. MT, UP Kgant dusuka atoma (20.56) 3naTh moctynatel bopa. 33nath Monenn aroma Tomncona |§ 76, Bonpockl nocie
E e A[ICKBATHOE UCII0Jb30BAHUE PEUEBLIX CPEACTB U1 PELICHUs P 3
— " u Pesepopiia. 3HaTh OCHOBHBIE IIPEANOCHUIKH JUIst naparpaha
] 7113 KOMMYHHKAIHOHHBIX 33124 KoMIbioTep, IpoeKTop, pdopx °! pe A parpad;
g kpan CO3J1aHHs TEOPHH CI0XKHOM CTPYKTYpbI AToMa. [ToHnMaTh
2 npunuun [Mayiu. YMeTb conocTaBisTh KBAHTOBbIE UHCIIA.
E 1.03.2018
S Teopwus aToMa BOJOpOJa. 'MT, UP 3HaTh CIIEKTpaIbHbIE CEPUH BOJOPOJIA, MOHUMATh HX § 77, Bonpockl mocie
§ 8| 114 cB3s13b ¢ popmyIioii PunGepra. [TonumaTh BHIBOIL naparpada
= dhonmvirr PunGenra 1.03.2018
k] TlorsoueH1e 1 U3yueHHe CBETa aTOMOB. 'MT, UP CCCP_Hcnyckanue u 3Hath 10CTYyJ1aThl Bopa, nonumMarh B ueM pasiuna mexay [§ 78, Ne 78.2-78.4
Q Y ’ - Y Kommnslotep, mpoekTop. Y ’ y ’
2 9 | 115 |Cnexrps1 u3nyuenus 1 noriomenus MOTJIOIIEHHE CBETa sxpan CMIEKTPaMH MOTTIOMICHHS H H3JTY4eHHs, YMETh HX
g atovom (10min' ormmuath 2.03.2018
~ 10| 116 Pemenue 3anau. CP ‘YMeTh pemarh 3a1a4ui Ha HOHH3aIHMIO BO30YKIAEHHOTO 3ajiaun no TeTpamu
aToma BoJIOpO/1a 3.03.2018
JTaGopartopnas pabota Ne7 «Habnronenue OJIP JlaGopartopublii HaGop  [3HaTh 1eJb, yCTAHOBKY, OMBITA OTYeT
11 117 |cnnowHoro u iuHeiiuatoro cnekTpos "oniKa"
R 3.03.2018
121118 Dusuueckuii NPaKTUKYM, PELIEHHUE 3a/1au Ha OJIp JlaGoparopublii Habop  |[YMeTs pelars 3a1a4i Ha HOHU3ALUIO0 ATOMOB. oTyer
TIOTIONICHNE M3TYYEHHE CRETE "onTHka" 9.03.2018
Jlasepsi. 'MT, UP CCCP_JIazepsi_(30min) KomribioTep, MpoeKTop, 3nats npuuiun paGoTs! 1asepa, NOHATHS: § 79,Bompocsl nocie
13| 119 | lemoncTpanuus: Jlasep IKpaH, METacTabHIIbHBIE COCTOAHHS, BHIHYKICHHOE H naparpacpa
TIO/TYTNIPOBO/THHKOBBIC  [CIOHTAHHOE U3J1y4Y€HHE, HHBEPCHAS HACEJIEHHOCTb.
J1a3epbl 10.03.2018
14| 120 Kourpoubnasi padora Ne8 «KBanroBast Teopust KP -
2/1eKTDOMATHHTHOLO H3VYeHHsi BEIIeCTBAY. 10.03.2018
CocTaB aTOMHOTO S/pa. "Tlo3HaBarenbHbIC: 'MT, UP 3HaTh MOHATHE PO, 3HATh COCTAB SAPa, MACCOBOE H § 81 3anaun 81.1-81.5
L[ 121 CTPOMTb PeUeBoe BhICKA B YCTHOI i II oit Gopme. 3aps1/10BOE YUCIIO, H30TOMbL, H306apbl. YMeTh UuTaTh
BIAETh OOIIHM I1j p 3a7aun. 1e of HVKITHIOB 15.03.2018
DHeprus CBA3HM HyKIOHOB B sApe. Jlepekt MaCcChl |popouts cpaBHetie, n KIACCHPUKALIIO 110 3JaHHBIM KPHTCPHAM. 'MT, UP VuebHblit GunbsM «AToMHOE KOMIIBIOTEP, IPOEKTOP, |3HaTh MOHMATHs DHEpPrus cBs3H, AeeTka Macchl, § 82 3anaun 82.3-82.4
o 2122 OCYILECTBIATE MOMCK Sit MO s S7PON» 9KpaH. CHIIBHOE IEPHOE B3aUMOJIEHCTBHE. YMETh pemaTh 3a/1aui
= - - " U5,
g yueOHBIX 3a1aHuil C HCIIONBb30BAHUEM Y4eOHOIT THTepaTyphL. - Ha DACUET SHENTUM CRAN 15.03.2018
g PaM0akTHBHOCTB: BUJIbI PAHOAKTHBHOCTH. 'MT, UP 3HATh MOHATHE O-, B-, Y-H3TydeHHs, YMETh OTINYaTh § 83, Borpockl mocie
% 3123 . BH/IbI H31Y4YEHHs 110 CXeMe B3aHMOJIEHCTBHS € 9-M [0J1eM. |naparpada
Z PerynstuBHbie: 16.03.2018
S .03.
=3 T <
s 3aKOH pajiMOaKTMBHOIO pacraja. 'MT, UP 3Hath nouATHs Bpems nonypacnajia, AKTHBHOCTb. YMeTh |§ 84 NeNe 84.3-84.4
g s y X
= 4| 124 YUHTBIBATH [PABHJIO B IUIAHUPOBAHUH M KOHTPOJIE CII0CO0A PeLeHns:
3 . ONpEENATh KONMHUECTBO (He) pacTiaBIIMXCs sAep 3a
g pasnHyaTh CMOCOO M PE3yJIbTaT ACHCTBHS. Bpea 17.03.2018
; 5| 125 S /1epHbIC pealli, 3aKOHbI COXPaHEHHS B 5LICPHbIX|BHOCHTh HEOOXOUIMbIE KOPPEKTHBBL B AHCTBHE N0CIIE €ro 3aBepluenus Hy'MT, 1P 'YMeTh COCTaBIATh M YHTATh yPaBHEHHS SAEPHBIX § 85, Bompocsl
§ DeakiIus OCHOBE y4eTa XapakTepa CJIe/TaHHbIX OMIHOOK. heakImii 17.03.2018
_g — Hcnonk3oBanue dHEpruy Aenenus aaep. SAnepnas 'MT, UP TToHnMaTh IPUHITMI LETHOM AAepHO peakiuu, mpuHIHI | § 86, Bompock!
= 6 | 126 |snepreruka. SnepHoe opyskue. KoMMyHHKaTHBHBIE: S7IEPHOTO OPYIKHSL, IPUHLUI PAGOTHI S/1EPHBIX PEAKTOPOB
5 22.03.2018
=
§ 71 127 TepmosiiepHblii CHHTE3. KOHTPOJMPOBATH ACHCTBHS NapTHEPA.. MT, UP 3Hath MOHATHE TEPMOsIepHOrocHHTe3a. [loHnmaTs § 87, Bonpocsl
=l BBIPKEHNE CBOUX MBIC/IEH € OCTATOYHOH MOIHOTO U TOUHOCTHIO; JANArpaMMy VICTbHOM SHCPIUU CBA3H. 22.03.2018
=) i . X
B Buonornyeckoe JeicTBHe paJHOAKTHBHBIX HCTIONB30BAHIE KPHTEPHEB U5 0GOCHOBAHH CBOETO CY/KICHIS; 1OKJ1a bl Buneonemoncrpaiun: CueTdHK |KOMIBIOTEp, MPOeKTop, |3HaTh nopakatouue dakrops! paguanuu.Ilonstie § 88-89
§ g | 128 |M3yueHnii. NIAHAPOBAHHE YUeBHOrO COTPYHIECTBA B MOUCKE i COOpe HH(OPMALHH HOHU3UPYIOUIMX YaCTHIL. OKpaH. TOTTIONICHHOI 103b1 3Ty 4EHHs, CMBICHT €IHHHI]
= aIeKBaTHOE MCTIONB30BAHHE PEUEBBIX CPEICTB 1A PEIICHHS Kamepa Buibcona. H3MEpeHUs 23.03.2018
3 .03.
a KOMMY IMOHHBIX 3a1a4" T =
g 9 | 129 Kiaccnukanus 3eMeHTapHBIX YaCTHIL. AJIPOHBI MT, P ®dotorpadpun TpEKOB KOMIBIOTEP, MPOEKTOP, |3HAaTh OCHOBBI CTAHIAPTHOH MOJIENH. 3HATh BHIBI § 90-92
8 U JICIITOHBL k IX YACTHIL JKDaH. dbvhnamenTanbHBIX B3aUMOEHCTBII 5.04.2018
CraHaapTHas MOJIE/h H OCHOBBI XPOMOIHHAMHKH: 'MT, UP 3HaTh BHIbl KBAPKOB M IPHHIIMIIBI HXB3aHMOIEHCTBHA. §93
10 | 130 |kBapku, B3aumoIeliCTBHE KBAPKOB
5.04.2018
1| 131 Konrtpoabnasi pagora Ne9 « PH3HKa BHICOKHX KP -
IHEDrUii». 6.04.2018
Crpoenue coiHeyHol cucteMbl. [nanerst, TTo3HaBaTesbHble: 'MT, UP 3HATh NOHSTHE IUIAHEThI, 3HATh CIIHCOK IIAHET § 100-101
1| 132 |knaccuduxauns maner. CTPOHTH PEUeBOE BHICKA3bIBAHHE B YCTHOM M MHCHMEHHOH (opme. CONTHEUHO# CHCTEMBI H HX Ka4eCTBEHHbIE KapaKTepHCTHKH|
HPOBOUTE HK i 110 3aJJaHHBIM KPUTEPUSIM. 7.04.2018
Crpoenue COMHEYHOM cHcTeMbl: Masbie Tena. OCYILIECTBIIATH TIOHCK it mEg WH I MT, P 3HaTh MOHATHE: ACTOEPOU/IBI, KAPITMKOBBIC MIAHETHI, TIOAC
2 (133 y4eOHBIX 3a/[aHHii ¢ HCIIOJIb30BAHHEM y4eOHOIT JINTePaTypBbI. actepom 108, nosic Koinepa, 06n1ako Oopra, nonumars 7042018
— 0CTOATENBLHOE CO3/IaHHE CIIOCOOOB PEleHHs NPOOIIeM TBOPYECKOTO 1 |- QTIHMYNE ACTCNONNIOR OT KOMET — —
DBOIIONHS CONHEYHOM CHCTEMBL. HOHCKOBOTO XapaKTepa 'MT, P Jemoncrparuu: Gotorpadun  |KOMIBIOTEP, IPOSKTOP, (3HATH MOJENH U Tanbl HOPMUPOBAHUS CONHEUHOM § 101
3] 134 CoJtHua C MATHAMH 1 9KpaH. cHCTEMBI
nnOTVOENAHIAMY 12.04.2018




3Be3/1bl U HCTOYHUKH UX YHEPTHH. ROMMYyHHKATHBHbIE: 'MT, UP | [lemoncTparmu: HaGmoienne  |KoMIbIoTep, POEKTOp, |3HaTh, Kak GyHKIHOHUPYIOT 3BE3/IbI § 99-100
- . . COJIHEYHBIX IISTEH. KpaH.
4 135 BbIPAXKEHHUE CBOMX MBICIEH C 10CTATOYHOH NOJIHOTOH H TOYHOCTBIO; OGHapy)KeHl/le Bpamenus
aJIeKBAaTHOE HCTIONH30BAHHE PEUEBBIX CPEICTB IS PEIICHHS Conma..
KOMMYHHMKALMOHHBIX 3a]1a4 12.04.2018
Knaccnduxanus 38e3J1, Anarpama CoeKkTp- 'MT, UP 3HAaTh OCHOBHBIC CIIEKTPAIBHBIC KIIACChI, TOHUMATh, Kak | § 99
S 51136 CBETUMOCTb, CIIEKTPAIIbHBIE KJIACChI OHH COOTHOCSITCS € AMarpammaii juarpamMmma
E ; a-naccen 13.042018
z HauanbHble 9Tarlbl SBOIIOLMH 3BE3/bL: JlemoHcTpauuu: KOMIIBIOTEp, IPOEKTOp, |[TOHHMATh, KAK POXOAAT HAYAIbHBIE STAIBI SBOMOLHN
= 6 | 137 |rasonbuieBoe o61axo, npoTo3se3ia, 3Be3na DoTorpauu ranakTHK. JKpaH. 3BE3
8 = LIIARHOI 1IC TeNRHOCTH 14.04.2018
2 KoHeuHble 9Tarnbl 3BOTIOLNH 3BE311: JIOKJ1aJIbl 3naTh nonsTHe KpacHbie ruranTsl, Gesibie KapiankH, § 94
0;; 7] 138 rpaBHTALMOHHBIT KoJL1anc, CBEPXHOBbIE 3BE3/1bI
2 HEWTNOHHEIC 3BC3MTEL YCNHEIE NHIDE 14.04.2018
0 Hamwa anakruka. J[pyrue ragakTuku. 'MT, UP Jemoncrpauun: dortorpagui  |KOMIIBIOTEp, IPOEKTOP, |3HATh OCHOBHBIE TUIIbI FAIAKTHK. §98
8 | 139 |Knaccudurauus ranaktuk 3BE3/IHBIX CKOIUICHHIT 1 SKpaH.
[A30MBIIERRIX TVM Teil 19.04.2018
CTpoeHHe ragakTHK. 'MT, UP 3HaTh MOHATHSA: TaJI0, /PO, OGNk, pyKaBa, TeMHas §98
9 | 140 MaTtepHsi, CBePXMACCUBHbIC YEPHbIE JIbIPbl. AKTHBHbIC
a1pa, kBasapel. [Tonumats auarpammy opoutasbHas
conocTs - naceTosHue 10 nenTn: 19.04.2018
Paciuupenue BCeeHHOM Jemoncrparun: KoMIbloTepHOe| KOMIIBIOTEP, IPOEKTOP, |3HATh MOHATHSA: , KPACHOE CMelleHNe, 3aKkoH Xaba, §94
10| 141 MOJICTHPOBAHHE [BHKEHUS OKpaH. TeopHsi GOIBIIOrO BPbIBA, PETUKTOPOBE H3ITyUYEHHE.
HEOECHBIX Tell.
20.04.2018
TIpocTpancTBeHHbIe MacuTabbl HabFOKaEMO#T JIOKJ1aJIbl TToHNMaTh eIMHHIIBI H3MEPEHHS: ACTPOHOMHYECKAS §95
11| 142 (Bcenennoii. CoBpemMeHHbIe B3MIsIbl HA CTPOEHUE €/IMHNLA, CBETOBOIT I0J1, 1apCeK, IOHNMATh HX
4 amomomo B i P —— i 21.04.2018
12| 143 Kontpoabnas padora Nel0 «Acrpopmsnkar. Tecr 3HATh NOHSATHS TEMHAsi MATePHs, TeMHast SHeprus, Teopus |[ToBropenue, I'nasa 11
b 21.04.2018
1] 144 Kunemaruka MaTepUabHOM TOUYKH. TTo3HoBaTeNbHbIE: 'MT, UP 3HATh OCHOBHBIE [IOHSITHS U 3aKOHbI KHHEMATHKH. §9— 16 (yuebnux 10
BIIaZIeTh OOIIMM IPHEMOM PEIICHHS 3a1a4H. Kracca) 26.04.2018
2 | 145 KunemarHka MaTepUalbHOM TOUYKH. IPOBOIUTE CPABHEHUE, H KIACCHDHUKAIMIO TI0 32 1aHHBIM KPHTEPHSAM. 'MT, UP 3HaTh M yMeTh IPHUMEHSATh OCHOBHBIC IIOHATHS U 3aKoHbl [§17, 18 (yueOHuk 10
OCYIIECTBIIATH MOUCK HEOOXOANMOi HHPOPMALIHH JUTS BH KHHEMATHKH. Kyacca). 26.04.2018
3| 146 JIMHAMKKA MaTePUANIbHO TOYKH. YueBHBIX 3aaHMUIi ¢ UCTIONB30BAHHEM YUEOHOI JIHTepaTYpBL. 'MT, UP 3HATh OCHOBHBIE MOHSTHS U 3aKOHbI ITHHAMHUKH §19— 27 (yuebuuk 10
Kracca) 27.04.2018
4| 147 3aKOHBI COXPAHEHHSL. Perynsusaie: 'MT, UP 3HATh M yMETh IPHUMEHSTh 3aKOHBI COXPAHEHHUSI § 28—36 (yueOnuk 10
" . " Kracca) 28.04.2018
5 OLIEHMBATh PAaBHILHOCTD BbITIONHEHHs AEHCTBUI HA YPOBHE a/IEKBATHOH |7
5 | 148 TTosropoenne Crarika e TpOCIEKTHBHOI OleHIH. 'MT, UP 3HATh M yMeTh [IPUMEHSTh OCHOBHBIC IIOHSTHS U 3aKOHbI
. craThkn 28.04.2018
6 | 149 JIMHAMKKA [IEPHOAHNYECKOrO JABHKCHHS. qubn?aﬂ, TpasuiIo B "?BHHPOBGH"" Pu‘ KOHTpOIE cnoc?Sa peteHus 'MT, UP 3HATh M yMeTh IIPUMEHSATh OCHOBHBIC IIOHATHS U 3aKOHbI [§ 37—40 (yueOHuk 10
OCYIECTBIISTH UTOTOBBIA H [OLIATOBBII KOHTPOIIb [0 PE3YJIbTATY. T —_—— Knacea) 3.05.2018
7 | 150 [PenruBuCTCKas Mexammia. LienenionaraHue, IIaHUPOBaHHE, IPOrHO3HPOBAHHE, KOHTPOIIB, 'MT, P 3HATH OCHOBHBIC IPHHLIAIIbI CICLHATBHOH TEOPHI §41—45 (yueGuux 10
KOPPEKLHUsl, OLICHKA, BOJIEBast CAMOPEryJIALus OTHOCHTEIBLHOCTH Kiacca). 3.05.2018
8 | 151 MounekysipHasi CTPYKTYpa BeLIeCTBaA. 'MT, UP 3HATh M yMETh IPHUMEHSTh OCHOBHBIE [IOHSITHS U 3aKOHbI |§ 46, 47 (yuebnuk 10
KoMMyHHKaTHBHBIE: MKT KJacca). 4.05.2018
9| 152 MosiekyISpHO-KMHETHYECKAs TEOPHs HIaNbHOIO 'MT, UP 3HaTh M YMETh IPUMEHSATH OCHOBHbIE HOHATHS U 3aKOHb! |§48—53 (yuebnuk 10
I rasa. JI0rOBAPUBATLCS U IPUXOAMTH K 0OLLEMY PELLEHHIO B COBMECTHOM MKT Kr1acca) 5.05.2018
é 10| 153 TepmoauHamuka, KUAKOCTb-11Ap. ICATCBHOCTH, B TOM UHCIC B CHTYAIlHH CTOIKHOBEHUS MHTEDECOB. 'MT, UP 3HATh M yMeTh IPHUMEHSTh OCHOBHBIC IIOHSITHS U 3aKOHbI  |§54—65 (yueOuuk 10
E — BbIPXKEHHE CBOUX MbICIIEli ¢ JOCTATOYHOI [IOJIHOTON M TOYHOCTBIO; - npu da3oBBIX epexosia ;fnan‘a\ 5.05.2018
g 1] 154 CHuibl 9JI€KTPOMArHUTHOTO B3aHMOJCHCTBHS HCTIOMBIOBAHTIE KDHTEPHER T 0GOCHOBAHTIS CBOGTO CYIKICHI,; 'MT, P 3HATh M yMETh IPHUMEHSTh OCHOBHBIC IOHSTHs U 3aKOHbl [§75—81 (yueOuuk 10)
8 QA HCTIONBIKHLIX SADA/I0B, — [UIAHMPOBAHHKE Y4eOHOr0 COTPY/AHHYECTBA B OUCKE 1 cOope HH(O - ICKTDOCTATHIN - 10052018
g 12| 155 DHeprust 31eKTPOMArHUTHOTO B3aHMOACICTBHS 'MT, P 3HATh M yMeTh IPHUMEHSTh OCHOBHBIE MOHSTHs U 3aKOHbI [§82—90 (yueOuuk 10
g HETOJIBHYKHBIX 3aDSJIOB 9IEKTDOCTATHKI Kknacca) 10.05.2018
\g 13| 156 TTocTOsHHBIN MEKTPUYECKUH TOK. 'MT, UP 3HATh M yMeTh IPUMEHSTh OCHOBHBIC IIOHSTHS U 3aKOHbl [§1— 10 (yuebnuk 11
0 IOCTOSHHOTO TOKA Kracca) 11.05.2018
o 14| 157 TlocTosHHBII 2)1EKTPUYECKHI TOK. 'MT, UP 3HATh M yMETh IPHUMEHSTh OCHOBHBIE ITOHSTHS U 3aKOHbl [§11— 16 (yueOnuk 11
IOCTOSHHOTO TOKA Kracca) 12.05.2018
15| 158 Marserusm. . 'MT, UP 3HATh M yMeTh IIPUMEHSATh OCHOBHBIC IIOHATHS U 3aKOHbI [§17—21 (yueOuuk 11
MarHUTOCTATHKN Kiacca) 12.05.2018
16| 159 Marserusm. 'MT, UP 3HATh M yMeTh IPHUMEHSTh OCHOBHBIE [OHSTHS U 3aKOHbI | §22—30%* (yueOnuk 11
MarHuTOCTaTKH Kiacca). 17.05.2018
171 160 DNeKTPOMArHeTH3M. 'MT, UP 3HATh M yMeTh IIPUMEHSATH OCHOBHBIC IIOHATHS 1 3aKOHbI [§31—46 (yueOuuk 11
DIIeKTpOMArHeTu3mMa Kiacca). 17.05.2018
18] 161 T'eomeTpuueckas ONTHKA. 'MT, UP 3HATh M yMeTh IIPUMEHSATh OCHOBHBIC IIOHATHS U 3aKOHbI [§54—61 (yueOuuk 11
TeOMETPHYECKOM ONTHKE Kiacca). 18.05.2018
19] 162 T'eomeTpuueckas ONTHKA. 'MT, UP 3HATh M yMeTh [IPUMEHSTh OCHOBHBIC [IOHATHS U 3aKOHbI [§52—67* (yuebuuk 11
TeOMETDHYECKHIi ONTHKH Kiacca). 19.05.2018
20| 163 BousHoBast onTHKa. 'MT, UP 3HATh M yMeTh IIPUMEHSATh OCHOBHBIC IIOHATHS U 3aKOHbI [§68—72 (yueOuuk 11
i ONTHKK Kiacca). 19.05.2018
21| 164 KBanToBasi T€OpHsi 3JIEKTPOMArHUTHOIO 'MT, UP 3HATh M yMeTh [IPUMEHSATh OCHOBHBIC IIOHATHS 1 3aKOHbI [§73—80 (yueOuuk 11
M3IVYEHHS BELIECTBA. ATOMHOI bU3NKH Kiacca) 24.05.2018
2| 165 'MT, UP 3HATh M yMeTh IIPUMEHSATh OCHOBHBIC IIOHATHs 1 3aKOHbI [§81—93 (yuelOuuk 11
Du3HKa BHICOKHX SHEPrHil. A1epHOl bU3HKH Kracca). 24.05.2018




