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TlosscHATENLHAS 3ANHCKA

[Iporpamma «Bymymuai smnenct. @uznka. (8 K1acc)y ABIAETCS JTOTHICCKAM TPOJOIDKEHHEM KYPCOB
«lllxoma Ilmoc. ©usmka. 8 Kmacc» W HMEET €CTECTBEHHOHAYYHYIO HANpaBICHHOCTH. IIporpamma
COCTaBJI€HA C Y4ETOM TIOCYAAapCTBEHHOrO 00pa30BATENBHOIO Kypca (GH3HKU 0a30BO# u MpodmiIbHOM
WKONBI i ydamuxcs 8 kmaccor. IlporpamMma cocraBieHa B COOTBETCIBHM C TpeGOBAHHSIMHE
®enepamproro ['ocymapcterroro Obpasosarensioro Cradpapra cpensero  (IOIHOIo) 0OIIEro
obpaszopanus. IIporpamva Brmouaer B cebs pazjgensl: «OcHOBEI MarHeTHzMay, «CBETOBBIE SBIICHHLY,
«OnmuMOuagaele 3aaqny. DTHM pasfenaM yAeIseTcs ocoboe BHHMaHHE, IMOCKONBKY, KaK IOKa3bIBACT
[IPAKTHKA, OHU BBI3LIBAIOT HauOOJBINME 3aTPYAHECHHS Y BHOBb HaOpaHHBIX ydammuxcsa mpH cmade OI'D.
Ilpy mnopbope 3a7a4d MmO KAKAOMY paszlely HCHOONBIYIOTCS BEIYHCITHMTENBHEIE, KAYEeCTBEHHEIE,
rpadugeckue, 3KCIepPAMEHTATBHEIE 33/1a9d TOBBIIICHHOTO YPOBHS. 3aHATHS ACIATCA HA JICKIHOHHBIE U
CEMHHAPCKHE (CEMHHAPCKHE 3aHATHS 3HAYHTENIEHO MPpeodiafaroT Hajl JeKIHOHABIME). Ha cemuHapckmx
3aHATHAX IUIAHUPYETCA OCBEINaTh Hambolee CIIOXKHBIE BOIPOCH TEOPHM M HapabaThIBATh HABBIKH
peleHus CIoXKHBIX 3ajad. IIpu pemreHun 3anau ocoboe BHHMaHHE YIENSETCsS IOCIEIOBATEIEHOCTH
ACHCTBHM, aHaNM3y (PHE3UYECKOTO SBJICHHS, IPOTOBAPHBAHUIO BCIYX OTAIIOB PELICHHS, aHAIH3Y
MOJIYYEHHOTO OTBETA, INIABHOE BHUMAaHKE 00palaeTcs HA HAKOILICHUE OIBITA PEUICHHS 33/1a9 Pa3InaHOR
TPYTHOCTH.

ITporpamma paccunTana Ha rpynmnoByio ¢GopMy paboThl ¢ ydamuMucsa 8 kiaaccoB o 4 uyaca B HEIENIO,
Bcero — 32 4gaca.

Iexas IporpaMmer - GOpMUPOBAHHE U PA3BHTHE IO3HARATEIBHBIX HHTEPECOB,

HHTCJUICKTYAIGHEIX H TBOPYCCKHX CIHOCOOHOCTEH YUEHHKa B IPOLECCE PEINeHHS 3amad 1Mo (QHU3HKe H
MIPOBEACHHUS IKCIIEPHMEHTOB.

YIOBRIETROpPEHHE WHAWBHAYANBHBIX IOTPEOHOCTEH ydJalmuxXcs B MHTEUIEKTYAIBHOM Da3BHTHH,
BELIBIICHHE, PA3BUTHE M MOANEPKKA TAIAHTIMBBIX YIalIHXCH.

3amaun [IporpamMmmei:

1. CoBepureHCTROBaHHE MONYYCHHBIX B OCHOBHOM Kypce 3HAHMHA W yMeHWH. YrioyOneHwe w
CHCTEMATH3AIUs 3HAHUH yJalluxcs.

2. ®opMHApPOBaHHE IPESICTABICHAN O IIOCTAHOBKE, KIACCHGHUKALHM, IPUEMAX H METONAX

pemenus GpU3NUECKHX 3a1a4. YCBOSHHE yJaIUMHCS OOIIMX aJrOPUTMOB PELICHUS 33124 NOBBIIECHHOR
cnoxuocTH. OBIaeHHe OCHOBHBEIME METOJAMH PeIICHHS KOMIIEKCHBIX 3a/1a.

3. Ilpumenenre 3Hanui M0 Qu3uKke st 0OBACHEHUS SIBICHUN IIPUPOIBI, CBOMCTBA BEIECTBA, PEINCHHA
busHUecKNX KAYECTBEHHBIX M KOJMYECTBEHHBIX 33j[@4 TOBBIIECHHOTO YPOBHS  CIOXHOCTH,
CaMOCTOSTEIEHOTO MPHOOPETEH NS B OIIEHKH HOBOH HHGopMauy GHU3HYECKOro COMEPKaHus.

4. IMoaroroBka yyammpxcs K y9acTHIO B ONHMIIHANAX Pa3IHIHOIO YPOBHS.

5. PasBurHe HaBbIKOB pa3paboTKH, IUIAHHPOBAHWs, TECOPHH IMPOBEICHHS OKCICPHMEHTa, a TaKKe
00paboTKH ¥ aHAJIW3Y Pe3ylbTaTOB,

6. Pa3BuTHIO HABBIKOB I'pyIIIOBOI padOTEL, B T.4. pabOTHL B IPYIIIe «pasHOMEPCTHRIX» CBEPCTHHKOB,

7. Ioaroroeka BeirycKHukoB K mocrymrenuio 8 CYHL MI'TY um H.O. baymana.

@®opMbI KOHTPOJIS

JIns momydeHHs 3a49éTa yyammmcs HeoOXO MO YCHEIHO NPOHTH BCTYNHTENBHOE TECTHPOBAaHHUE IO
¢usuxe B I BOY «baymanckas naxkeHepHas mkona Ne 1580%.

IInanupyemMble pe3yIbTaThI OCBOCHHS PO PAMMBI.
1. JINYHOCTHBIE Pe3yJIbTAThI

c(hopMHPOBAHHOCTL MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3sBHTHS
HaykH ¥ O0IIeCTBeHHOM IIpaKTHKH;

TOTOBHOCTh H CIOCOOHOCTD K CAMOCTOSTE/IBHOM, TBOPYECKOH ¥ OTBETCTBEHHOM
JIeATEILHOCTH,

TOTOBHOCTE H CITOCOOHOCTE K 00pa30OBaHHIO, B TOM YHCIe caM0o0Opa3oBaHuIo,
Ha TMPOTSLKESHUH BCEH KU3HH

CO3HATEIBHOE OTHOINEHHE K HENPEPHIBHOMY OOpa30BaHMIO K4aK YCIOBHIO  YCHENIHOH
npo(ecCHOHATBHOR W 00INECTBEHHOM eI TeIIBHOCTH;



0co3HaHHbIA BbIOOP Oyaymeil mTpodecCHr 1 BO3MOKHOCTEH peanusanii COOCTBEHHEIX YXHIHEHHbIX
ILIAHORB;

OTHOIIECHHE K NPO(EeCCHOHATBHOR ACATEIPHOCTH KaK BO3MOMKHOCTH YYAaCTHS B PEIICHHM JIHYHBIX,
O0IIECTBEHHEIX, FOCY/IAPCTBEHHBIX, 00IIEHAHOHABHEIX TPodIeM:;

chOPMHPOBAHHOCTE 3KOJIOTHYECKOT0 MBIIITIEHHA.

2. MeranpeaMeTHBIE Pe3yJIbTAThI

YMEHHE CAMOCTOSATEBHO ONPEASTIATE NEH JeATeILHOCTH U COCTABIISTE IIAHE
JIeSITelIbHOCTH;

CaMOCTOATENBHO OCYIIECTBIATE, KOHTPOIMPOBATh U KOPPEKTUPOBATE JCATEILHOCTh, HCIIOJIB30BaTh
BCE BO3MOXKHBIE PECYPCHI IS JOCTHIKEHHS OCTABNICHHEIX IeNell W peaw3aliuu IIaHOB J1eSTeIbHOCTH,

BBIOMpATH yCIICIIHBIE CTPATETHH B PA3JIMYHBIX CUTYALIHAX, BIICHHE HABBIKAMHI
MO3HABATENBHOM, Y4eOHO-UCCIEAOBATENBCKON M MIPOEKTHOH [EATENHHOCTH, HABBIKAMH pa3pelIcHHs
npoOsieM, cnocoOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOHCKY METO/OB PEINEHHS I[PAKTHYECKHUX
3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOJOB [T03HAHHKS,

TOTOBHOCTh M CHOCOOHOCTE K CaMOCTOSITEIBHONH HH(OPMAIHOHHO-IIO3HABATEIBLHON AEATEILHOCTH,
BKJIIOYas YMEHHME OPHEHTHPOBATHCS B PA3MYHBIX HCTOYHHKAX HH(GOPMAIHM, KPHTHYCCKH OICHHBATH H
HHTEPIPETUPOBATE HHOOPMAIIHIO, TOMYYAEMYIO U3 PA3THYHBIX HCTOUHHKOB;

YMEHUE OTIpeieTITh HasHaYeHNe U (PYHKITUY PasIyHbIX COIHATEHBIX
WHCTHTYTOB, YMEHHE CaMOCTOATENBHO OLCHHBAaTh M IPHHHMATh PEIIEHHS, OIPEACISIONINE CTPaTErHio
MOBEICHHSI, C YYETOM IPKIAHCKHX H HPABCTBEHHBIX [[EHHOCTEH.

3. lIpeaMeTHLIE Pe3yILTATHI

c(hOpMHUPOBAHHOCTH CHCTEMBI 3HAHWH 00 001X (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TCOPUIX.
IpEACTaBIEHHH 0 neHcTBIM BO BeeneHHo# (u3nyeckux 3aKOHOB, OTKPHITHIX B 3€MHBIX YCIIOBHSAX;

copMHEPOBAHHOCTE YMEHHS HCCIIEIOBATE B AHAMM3UPOBATH PasHo00pasHble (PH3UYECKUE SIBICHUS H
CBOMCTBA 00BEKTOB, OOBSICHATH IPHHIMIBI PAbOTHI B XaPAKTEPHCTHKH NPHOOPOB K YCTPOHCTR, 0OBACHATE
CBSI3b OCHOBHBIX KOCMHYECKUX 00BEKTOB ¢ Tre0QH3HUCCKAMH SBICHUAMU;

BIIAJICHHE YMEHHSIMH BBIIBHIAThH THIOTE3El HA OCHOBE 3HAHHSA OCHOBOIIOJAraloIMX (H3HYECKUX
3aKOHOMEPHOCTEH ¥ 3aKOHOB, IPOBEPATE WX SKCIEPHMEHTAIBHBIMH CpEICTBaMH, (OpPMYyNHpYs Nelb
HCCIIEIOBAHHS;

BIIAJICHAE METOJAMH CAMOCTOSTENFHOTO TIIAHUPOBAHHS ¥ IPOBEICHUS (PUIHYECKUX IKCIIEPHUMEHTOB,
ONMMCAHHS ¥ aHAIKM3a TONYYEeHHOM W3MEpUTeNnbHOH MHGOpPMALMH, ONpENENeHHs JIOCTOBEPHOCTH
MIOJY4EHHOIO Pe3yJIbTaTa;

c(hOpMHPOBAaHHOCTH YMEHHH MPOTHO3MPOBATH, aHAIM3MPOBATH U OLEHUBATH MOCIEICTBHA OBITOBOH
M TPOM3BOJICTBEHHON JIESITEILHOCTH YeNOBeKa, CBA3AHHOM ¢ (U3MYECKMMHM IpoleccaMu, ¢ NO3MIUH
IKOJIOTUYECKOH DE30I1aCHOCTH.

Coaepxanne nporpaMMsi.

1. OcHoBBI MaraeTHIMa
MarauTHoe none. McTOYHMKHA MarHUTHOrO 1mojsi. MarHuTHOe mojie TOKa W MOCTOAHHBIE MAarHUTHL
MarnutHoe mone 3emim. ['paduveckoe w3oOpakeHne MarHUTHBIX Hojed. [lelicTBre MarHMTHOIO
II0JIS Ha MPOBOIHHUK ¢ TOKOM. MarHuTHas uHAyKus. Pellienue 3ana4 Ha ACHCTBHE MAarHUTHOIO 1O
Ha MPOBOJHUK ¢ TOKoM. [elicTBHE MarHHTHOIO HOIS HA ABMXKywuica sapsaa. Cuna Jlopenua.
Pernenue 3anau.

MareuTHEIH [OTOK. DIEKTPOMArHUTHAS MHIOYKIHSA. 3aKOH 3NEKTPOMATHUTHOH HHIYKIUH
Pemenne 3a/1a4 Ha NpUMEHEHHe 3aKOHA 3eKTpoMarHuTHOM muAyknuu. CamouHAyKius. MHIyKTHBHOCTSE.
Peinenne 3a1a4 Ha HHIYKTHBHOCTh KaTYLUKH.

QI{CHQPHMGHTMBHOG JaJaHHe <<H3}"I€HI’I6 ABIICHHA 3J'IGI{Tp0Ma1'HHTHOﬁ HHOYKLIHE»



2. OcHOBBI TeOMETPHYECKOH ONITHKH

Ceer Kak »sIeKTpOMarHMTHas BoJHA. Mcrounwku ceeta. (OCHOBHBIE MOHSTHS M 3aKOHEI
TEOMETPHYCCKOM ONTHKU. 34KOHBI OTpaXXeHHs M IIpeloMIeHHs. PelieHue 3ajad Ha IpUMEHEHHE
3aKOHA  IPSAMOIHHEHHOTO  PAacHpOCTPAaHEHMsT CBeTA W HA  3aKOHBI  OTPAKEHHI WU
npenomiienus. Pelenne 3a1a4 Ha OpHMeHEHHE 3aKOHA NMPIMOIHHEHHOIO PaclIpOCTPaHCHHs CBETa U
Ha 3aKOHBl OTPaKCHHS U MpeNOMIEHHs. JKCIepUMEHTalbHOe 3ananne «M3yuenwe 3akoHa
oTpaxeHusi», «M3MEpeHHE  IIOKa3aTeld  I[PEIOMIIEHHS  BelIecTBA  ILIOCKOMAPAIENLHON
miactuaey. [lomHoe BHYTPEHHEE OTpaKEHHE. ITnockue 3epKaa. [octpoenue
u3o0paxenuii.Pelmenne  3amau  Ha  [OpUMEHEHME — 3aKOHA  OTPAKEHHA B IJIOCKOM
3epkayie. DKCIIepHMeHTanbHoe  3ajanue  «KoHcTpywpoBamue  Momend — mepuckonan.JIHH3bL
[Toctpoenre m200pakeHHH B TOHKHX IHH3ax.PeieHue 3a7au Ha MOCTpOeHHE H300paKeHHH B
TOHKHX auH3ax.Pemenwe 3a71a4 Ha IIOCTPOEHHE H300paKeHU | B TOHKHX
nuH3aX. OKcepuMenTanbHoe 3aganme «llomydenne m3o0pakenmid B amH3e».DopMmyna TOHKOH
nuH3el.Pemnenne 3agay Ha npuMeHeHHe (POPMYINBI TOHKOM JIMH3BL DKCIEPUMEHTAIRHOS 3aJaHHe

<(H3M6p€HI'IC d)OKYCHOFO pacCTodnug U OITHYECKOH CHJIbI JIMH3ED}

Ne Tema, cogep:ranue 3aHATHS Teopns | IlpakTuka | Beero
1. OcHOBBI MarHeTH3MA

Maruutaoe moje. MCTOYHMKH MAarHWTHOTO IO | | 0 1

MarauTHOE TONIE TOKA M IIOCTOSHHBIE MATHHWTHL

MarunutHoe noJie 3emn. I'paduueckoe
| | u30bpaXkeHHe MAarHUTHBIX TTOJeH

JelicTBre MarHMTHOTO MOJISE HA MPOBOAHKK C TOKOM. | 1 0 |
2 | MarsuTHas HHIYKIHS

Pemenune 3amau Ha peiicTBMe MarHuTHOro moig Ha | 0 1 1
3 | IpOBOJIHHUK C TOKOM.

JeiicTBHEe MarHUTHOTO TIOJS Ha JIBMXKYIMcs 3aps. | () 1 1
4 | Cuna Jlopenua. Peirenue 3a1ay

MaruuTtHblt NMOTOK. DIeKTpOMarHuTHas HHAYKUW. | 1 0 1
5 | 3aKoH 3MEeKTpPOMarHATHOW HHAYKIIHHA

Pemenune 337449 Ha  IpUMEHEHHE 3akona | 0 1 1
6 | PIMEKTPOMArHUTHON HHAYKIHH

Pemenne 3amad Ha  mpuMeHeHue — 3akoHa | () 1 1
7 | BIEKTPOMArHHUTHOH HHIYKIIHH

DKcnepuMeHTanbHOEe 3amanue «Fzyuenwme spieuus | 0 1 1
8 | BNIIEKTPOMArHHUTHOH HHIYKITHN)
9 | Camounnyknus. MHIYKTHBHOCTD. 1 0 1
10 | Pemenye 3anau Ha HHAYKTHBHOCTE KATYIIKH 0 1 1
11 | Pemenne koMOMHMPOBAHHBIX 3a0a1 0 1 1
12 | Pemnenue xoMOMHMPOBAHHBIX 337144 0 1 1

2. OcHOBBI reoOMeTPHYECKOH ONTHKH

Ceer kak »3JCKTpOMarHuTHas BoJiHA. Vcrounukw | 1 0 1
13 CBETa

OcCHOBHBIE TOHATHS W 3aKOHBI TEOMETPHYECKOH | 1 0 1
14 | OITHKH.

3aKoHBI OTPaKEHHs U mpenomiieHus. Pelrenue 3amay | 1 0 1

Ha NpPUMEHEHHE 3aK0oHa NPSMOITHHEHHOTO

pacIpoCTpaHEHHs CBETa M Ha 3aKOHEBI OTPAKEHHUS W
15 | mpenoMueHus

Pemmenne 3amady Ha  OpHMeHeHHe — 3akoHa | () 1 |

OPSMOJMHEHHOTO pacIpOCTPaHEHHUs CBeTa M Ha
16 | 3aKOHBI OTPAXKEHHUS H [IPEIOMIIEHHS




17

BKCHepHMeHT&HBHOC 3aJaHHe ((HBYT-IBHHG 3aKOHa
OTpasKCHHAR, <<I/I3M€peHHe IToKasaTesd IIPEIOMIICHUA
BECOIECTBA HHOCKOHapEUIJ]eJIBHOﬁ IMMIIACTHHEI »

18

llonnoe BHyTperHee oTpaxenme. Ilmockme 3epxana.
[loctpoenue nsobpaxenni

19

Pemienue 3anay Ha IpUMEHEHHE 3aKOHA OTPAXKCHHS B
IUIOCKOM 3€pKajie

20

OKcnepuMenTansaoe  3ananne  «KoHcrpymposanue
MOJIEIIH IIEPHCKOITa»

21

JInmsbl 1locTpoense n3obpakennil B TOHKHX MHH3AX

22

Pemenwe 3ajay Ha moCcTpoeHHe wM300paXkeHHH B
TOHKHX JITMH3ax

Pemenne 3amag Ha mocrpoeHme H300paykeHmil B
TOHKHX JTHH3aX

24

DKCIIePHMEHTAIBHOC 3aaHKe «Ilomygenme
H300paXeHUH B IMH3EY

25

DopMyJia TOHKOH JTHH3EL.

26

Pemenne 3amaq Ha npHMeHEHEHE QOPMYIEI TOHKOH
JTHH3BI

27

Pemenne 3amad Ha npuMeHeHWE (GOPMYILI TOHKOH
JIMH3EI

28

OKCIIePHMEHTATBHOC 3a/laHue «H3mepenue
(HOKYCHOI'O PACCTOSIHUSL M ONITUUCCKOM CHITEI JIMH3EI»

3. PemieHne oJuMNIMaaHBIX 32424 4 yaca

29

Pemrenue OJIMMITHAIHBIX 3a1a4 10 TEPMOJHHAMHUKE

30

Pemenue OJIUMITHAIIIBIX 3a0a4 110 3JIEKTPOJHHAMHKE

31

Pemenwne OJIUMITHAJHBIX 3a/{a9 110 MEXaHHUKEe

32

Hrorosoe 3austie
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YyebHo-meTogmueckoe obecneyeHune

opranuzauuii/ A.B. I'paués, B.A. IToroxes, E.A. Bumnskosa. — 2-e u3g,
nmopaboTaHHOe U ucnpasienHoe — M.: Benrana-I'pad, 2014. — 320c¢.: ui.

KOHTPOJIbHBIE paboTel. — M.: Mnekca, 2014. — 208 ¢

«ABaHTapI».

«ABaHTrapm.

ITporpaMMa Kypca paccMOTpeHa M OfoOpeHa Ha 3acelaHid METOUMYECKOro
obbenuuenus yyurener ¢usuku mromer Ne 1580. ITporokxon Ne 1 ot 27 asrycra 2020 r.
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