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1. lTosicHUTEIbHAA 3aNMUCKA

JlanHplii Kypc TMpeaHa3HadeH [JIs ydammxcs oOmeo0pa3oBaTeIbHBIX
yapexaeHuii 11 kmaccoB (yueOnuk [. S. Msaxkumes, b. b. Byxosues, B.M.
Yapyrus), wusyyaronmx ¢Gu3nKy Ha 0a30BOM YpOBHE, HO MHTEPECYIOLIUXCS
¢uzukoil u rraHupyromux caasarb EI'D mo npeamery.

[IporpaMMa TpeAMETHOTO Kypca YYUTHIBACT LeJH OOYYeHMs y4alluxcs
CpelHeil MIKONbI MO (U3UKE U COOTBETCTBYET TOCYJApPCTBEHHOMY CTaHIAPTY
¢usznyeckoro obpa3oBaHusA. Marepuan H3IaraeTcsi Ha TEOPETUYECKOW OCHOBE,
BKJIIOYAIOIIIEH BOMPOCHI AIIEKTPOJAUHAMUKH, ONITUKU M KBaHTOBOM (u3uku. Kypc "
«@Pu3uka B 3aja4yax U JIKcnepuMeHTax» " paccuutaH Ha 34 daca (luac B
HEJIENIO).

[Ipouecc pemeHns 3a1a4 CIy>)KUT OJHUM M3 CPEICTB OBJIAJECHUS CUCTEMOMU
Hay4YHbIX 3HAHUM IO TPEAMETY. 3aJayd BBICTYNAIOT ACHCTBEHHBIM CpPEJICTBOM
(GbopMupOBaHUS OCHOBOIOJAralwlMX 3HaHUW W y4yeOHbIX yMmMeHHil. B mpouecce
pELIEHUs y4Yalllhecs OBJIAJIEBAIOT METOAAMHU MCCIIEIOBAHUS Pa3IMYHBIX SIBICHUN
IPUPOJIBI, 3HAKOMSTCSI C HOBBIMH IPOTPECCUBHBIMU UIESIMHU U B3IVISIIAMH.

CucremMarnyeckoe peleHue 3aaad CHOCOOCTBYET Pa3BUTHIO MBIIUICHUS
ydammxcs, BOCIIUTBIBAECT Tpynoiooue, HAaCTOMYUBOCTb, BOJIIO,
LEJIEYCTPEMIIEHHOCTb, KOJOCCAJIbHOE TEPIIEHUE, SBISETCS CPEICTBOM KOHTPOJISA
3HAHUUW, YMEHUN U HABBIKOB.

[Iporpamma pazpaboTaHa ¢ TaKMM pacyeTOM, YTOOBI ydaliuecs MOJy4uIiv
JIOCTaTOYHO MpOYHbIe 3HaHUS Mo ¢usuke u B BY3e cmormmm mocBiatuth Oosblie
BpPEMEHHU MPOo(eCcCHOHATbHON MOATOTOBKE MO BEIOPAHHOM CIIEUaIbHOCTH.
Peanu3anusi  o0pa3oBaTreJIbHBIX  NPOrpaMM  €CTECTBEHHOHAYYHOM M
TEXHOJIOTMYECKOM HAINPaBJICHHOCTEH MO (u3MKe ¢ HCHO0JAb30BaAaHUEM
ooopynoBanuss unenrpa «TOUYUKA POCTA»7-11 kaaccsl/MUHHCTEPCTBO
npocBenienns Poccuiickoii ®enepanun/,2023r.

1.1. O0masi XapaKTepUCTUKA MPOrPaMMBbl 3JIEKTUBHOT0 Y4eOHOI0 Kypca
«@Pu3nKa B 32/1a4aX M IKCIEPUMEHTAX»

Peanuzamust mporpaMMbl  OCYHIECTBISETCS MO y4eOHOMY TIOCOOHIO
I'pomueBoit O.M. ®usuka. EI'D Ilomubeiii xkypc A, b, C. CamocrostenbHas
noaroroBka k EI'D.— M. «Ok3amen», 2022 1.

Bun xypca - npoduiabHO-OpUEHTUPOBAHHBIH.

OnHO W3 TpyOHEHIIMX 3BEHbEB YUEOHOTO MpOIecca — HAYYUTh y4dalluxcs
pemare 3agauu. Yamie Bcero (pU3MKy CUMTAIOT TPYAHBIM HPEIMETOM, TaK Kak
MHOI'ME y4YallUeCs MII0XO CIPABIIAIOTCA C PELICHUE 3aay.

HeoOxonumocTh co3aaHust JaHHOTO Kypca BbI3BaHA TEM, UYTO TPeOOBaHUS K
HOJTrOTOBKE MO (PU3UKE BBITYCKHUKOB IIKOJIBI BO3POCIIH, B CBSI3M C BBEJICHUEM
€IMHOI0 TOCYAAPCTBEHHOIO JK3aMEHa.



[Iporpamma Kypca mpeamnosiaraeT MPOBEICHUE 3aHATUM B BUJIC JICKIHUU U
CEeMHMHApOB, a TakXKe WHIWBUAYaJbHOEC U KOJUICKTUBHOE peIIeHHe 3aaa4
PEKOMEHIOBaHHBIX /I MOATroTOBKH K EI'D 1o dusuke.

[Ipu pemenuu 3aaa4 1Mo JIEKTPOAMHAMUKE TIABHOE BHUMaHUE oOpaliaeTcs
Ha (popMHUpOBaHME YMEHUN peliaTh 33/1a4ui, Ha HAKOTIJICHUE OTBITA PEIICHUS 3a1a4
pPa3IUYHON CJIOKHOCTH. Pa30uparoTcss 0COOCHHOCTH pEIICHUS 3a7ad B KaXaoM
pasnene (GU3MKA, MPOBOIUTCS aHAIN3 PEIICHUS, U PACCMATPUBAIOTCS Pa3TUIHBIC
METOJbl W TPUEMBI pemeHus (u3ndeckux 3amad. [[OCTEeHHO CKIIaabIBaCTCs
oOmee MpeACTaBICHWE O PEHICHUH 3aaad KaK OIKMCAHWE TOr0 WJIM HWHOTO
buznyeckoro sBJIeHUS (PU3NIECKUMHU 3aKOHAMHU.

[Iporpamma 37I€KTHBHOTO Kypca COIVIaCOBaHa C COACP)KaHHUEM IPOTPaMMBbI
no ¢usuke mas 10-11 kmaccoB LS. MskumeBa u  sBisieTcs €€ CyIIeCTBEHHBIM
JIOTIOJTHEHUEM.

Kypc paccuutan Ha 1 rog oOyuenus: Bcero 34 yaca, 1 gac B Hefielo.

HOCTI/I)KGHI/IG INIAHUPYCMBIX PE3YJIbTATOB OLCHUBACTCA II0 YCIICIIHOCTHU
BBIITOJIHCHUS TCMAaTHYCCKHUX TCCTOB B (1)0pMe EI'D IIyTéM CaMOOICHKH.

1.2. Leau 1 3a1a4M 3JIEKTHUBHOIO y4eOHOIro Kypca «®@usuka B 3a1a4ax 1
IKCIIEPUMEHTAX»

Ileab Kypca:
3HAKOMCTBO C YpOBHEM TpeOoBaHUM K dk3amMeHy mno ¢gusuke B popmare EI'D
Y TIOJITOTOBKA YYAIIUXCS K YCBOSHHUIO 3TOTO YPOBHSI.

3agaum Kypca:

=

pa3BUTHE (PU3HUCCKON MHTYUIIHNH;

2. TIpUOOpETECHHUE OMPEICIICHHON TEXHUKH pelieHus 3aj1a4 1o (U3uKe B

COOTBETCTBHHM C BO3PACTAIOIIUMH TPEOOBAHMSAMHU COBPEMEHHOTO

YPOBHSI TIPOIIECCOB BO BCEX 00JIACTSIX KU3HEICATCILHOCTH YEIIOBEKA,

aHaJIM3 CTPYKTYPHI PEIICHUS 3a1a4,

chopMHpOBaTh MOPSAAOK COCTaBa ONEPAIHA, KOTOPHIE TOJDKHBI OBITH

BBITIOJTHEHBI B TIPOIECCE PEIICHMS 3a1a4H,

5. HayYUTh OCHOBHBIM OIECPAIIUSIM, M3 KOTOPBIX CKIIAIBIBACTCS MPOIIECC
perieHus 3ajad,

6. TO3HAKOMUTH CO CTPYKTYpOH pAaIlMOHAILHON IMOCIEI0BATEIHbHOCTH
BBINIOJTHEHUS OTIEpalHi,

/. HAy4YUTh MEPEHOCUTH YCBOCHHBIA METOJ| PEUICHUs 3a]ad M0 OJTHOMY
pasneny Ha pelIeHre 3a/1a4 Ha IPYTUe pa3aeiibl mpeaMeTa,

8. moOUTbCS OMNPEeNeNeHHOTO YpPOBHA  C(HOPMUPOBAHHOCTH  YMEHHS

pelieHus 3ajad.
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OCHOBHBIE YPOBHH:

IEPBBIA YPOBCHh — YMCHHE aHAIM3UPOBATh COJCpKAHUE 3ajadd, €ro,
BBITIOJTHATD OTJICIBHBIC OIepaIiiy, OOIIHE JIIs OOJIBIIIOrO Kilacca 3a/1ad;

BTOPOU YpOBEHBb — OBJIAJICHUE ONCPAIMSAMH, CBI3aHHBIMH C 0COOCHHOCTSIMU
WCITOJIb30BAHUS  PA3JIMYHBIX CHOCOOOB pEmieHHWS 3a1ad  (BBIYUCIUTEIIBHBIX,
rpapuIeCcKuX, KaUeCTBEHHBIX, IKCTICPUMECHTATHHBIX );

TPETUH YPOBEHb — OBJIAJICHUE CHUCTEMOM CIIOCOOOB M METONIOB DPEIICHUS
3a/1a4, alrTOPUTMaMH PEIICHUS 3aj7ad M0 KOHKPETHBIM TeMaM pasfeioB (GU3HKU U
OOITUM aJITOPUTMOM PEIICHUS 3a/1a4;

YETBEPTHIH YPOBEHh — OBJIQJICHUE HOBBIMH CIIOCOOAMH  PEIICHHS
bU3MYECKUX 3aJ1a4, YMECHUIO IMPUMEHSATH OOIIHMI aJlrOpUTM K PEIICHUIO 3a7a4 I10
TeMaM | pas3jeiam;

IATHIA YPOBEHb — YMEHHUE MEPEHOCa CTPYKTYPHI ACATEILHOCTH MO PEIICHHUIO
bu3MYeCcKuX 3aJa4 Ha pEIICHHEe 3a7ad Mo APYTUM MpeaMeTaM €CTECTBEHHOTO
1uKia ( XAMUK, OMOJIOTHH ).

1.3. OOmas xapakTepucTUKa 3J1eKTHBHOI0 yue0HOro kypca «®usuka
B 3212a4aX U IKCIIEPUMEHTAX»

[Iporpamma paccuntana Ha 1 rox oOyuyenusi: 1 yac B Hegenmo Bcero 34

yaca

B cootBercTBUU ¢ yueOHBIM TianoM MBOY COII Ne 5 Ha 2023-2024
yueOHbi Tom B 11 kmacce ¢usuka He wusydaercs. [loCKonbKy TMpu TakoMm
TUTAHUPOBAHUU OIIYIIAETCS HEAOCTAaTOK BPEMEHH JUIsi NMPHUOOPETEHHS HAaBBIKOB
MPUMEHEHUSI TOJYyYECHHBIX 3HAHWUM, TO [AHHBIM AIIEKTUBHBIM Kypc SBISIETCS
CYIIECTBEHHBIM JOMOJHEHHEM K oOcHOBHOMY EI'D mo ¢Qusuke mnpenmonaraer
JIOCTaTOYHO BBICOKMM YPOBEHb 3HAHWM U YMEHUM B PELICHUHU 3a7a4 pPa3jIuyHOU
CTETICHU CJIOHOCTH, YTO TpeOyeT IMOJHOIEHHOTO O0yUEHHUS YYaIIUXCsl PEIICHUIO
3a/ad.

DNEeKTUBHBIA Kypc «Pu3MKa B 3a/a4ax M SKCIEPUMEHTAaX» COCTABJIEH
I ydammxcs 11 kmacca, NpOSBISIIOIIMM MHTEPEC K MPEAMETaM €CTECTBEHHO-
HAy4YHOTO IMKJIA W IUIAHUPYIOIIUM IOCTYIUIEHUE B TEXHUYECKHE, BOCHHBIE M
MequumHckre BY 3ol

DIIEKTUBHBIN KypC BKJIIOYAET PEUICHUE BBIYMUCIUTEIBHBIX, JOTUUYECKUX,
rpauyecKux, r€OMETPUUECKUX, AKCIIEPUMEHTAIBHBIX 3a7a4 o
AIICKTPOJIMHAMHKE, OIITUKE, aTOMHOM M SIICPHON (PU3HKE.

[Iporpamma Kypca coracoBaHa C COJEp)KaHHEM MPOTrpamMMbl 1O (U3HKE
aast 10-11 kmacco I'Sl. MsikuiieBa, 4TO MO3BOJUT OCYIIECTBUTH MOBTOPEHHUE,
COBEPIICHCTBOBAHHUE U MPAKTUYECKOE MPUMEHEHUE YCBOCHHBIX 3HAHUN U YMEHUI.
B 10O xe BpeMsi B mporpamMmy 3JI€KTUBHOTO Kypca BKJIIOYEH JOMOJHUTEIbHBIN
Marepua, KOTOpbIii He0OX0IUM JIJIsi HOATOTOBKU K MOCTYIUIeHHIO B BY3bI.

JlaHHass mporpaMma IPEAINOJAraeT COBEPUIEHCTBOBAHUE IMOATOTOBKH
IIKOJBHUKOB IO OCBOEHUIO OCHOBHBIX pa3aenoB ¢usuku. CopepxaHue
AIIEKTUBHOTO Kypca OTIMYaeTrca OT 0a30BOro NIyOWHOM paccMOTpEHUs
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(U3NYECKUX MPOLECCOB, PACIIMPEHUEM HM3y4aeMOI'0 Marepuaya 1o CPaBHEHMIO C
OpOrpaMMHBIM, pa300poM 3ajmad, TpeOyHOIMX HECTAHJIAPTHBIX IOAXOAOB.
Hacrosiimasgs mnporpamMma  sBIs€TCS JOIOJHAIOLIEM Marepual K OCHOBHOMY
yueOHUKY ¢u3nku. OHa no3BOJseT Oojee ITYOOKO U OCMBICIEHHO H3y4aTh
NPAKTUYECKHE M TEOpeTHYecKrue Bompochkl ¢u3uku. [Iporpamma mnocBsieHa
PAaCCMOTPEHUIO OTHEIBHBIX TEM, BAXHBIX Ui YCIEIIHOIO OCBOCHHS METOIIOB
pemieHns 3aJad MOBBIIMIEHHOM CIIOKHOCTH. B mporpamme paccMarpuBarOTCA
TEOPETHUYECKUE BONPOCH], B TOM YHUCJE MOHSATHS, CXEMbl U TpaUKH, KOTOPbIE
4acTO BCTPEYAIOTCS B (POPMYJIUPOBKAX KOHTPOJIBHO- U3MEPHUTEIBHBIX MaTEpPUAIOB
no EI'D, a Takke mpakTuyeckas 4yacTh. B mpakTHUeCKON 4acTH paccMaTpUBAIOTCS
BOIIPOCHl 110 PELICHUIO OKCIIEPUMEHTAJBHBIX 3a/1a4, KOTOPBIE ITO3BOJISIOT
OPUMEHATh MAaTEMAaTUYECKUE 3HAHUS M HAaBBIKH, KOTOpbIE CIHOCOOCTBYIOT
TBOPYECKOMY U OCMBICIIECHHOMY BOCIIPUATHIO MaTepralIa.

[IporpaMma  5I€KTUBHOTO  Kypca  COIVJacOBaHa C  TpeOOBaHUAMU
rOCYIapCTBEHHOIO OOpa30BaTENIbHOIO CTaHJapTa M COJIEP)KaHWEM OCHOBHBIX
nporpaMM Kypca ¢Gu3MKM NpoQuibHOM HIKOIbl. OHa OpPUEHTHPYET YUUTEIS U
Y4YEHUKA Ha JajJbHEHIIEe COBEPLICHCTBOBAHUE YXKE YCBOCHHBIX yYallMMUCS 3Ha-
HUW U YMEHHM.

2. Copep:kaHue JIEKTHBHOIO y4eOHOro kypca «®usuka B 3aga4yax u
IKCIIEPUMEHTAX»

JIEKTPOMATHETHU3M.

B3aumopericTBre oCTOSIHHBIX MarHuTOB. HarpaBiieHue BEKTopa MAarHUTHOM
uHaykuuu. [Ipunoun cynepro3unuu nojei. 3akoH Amiepa. HanpaieHnue cuibl
Awmmnepa. Cuna Amnepa. Cuina Amnepa. Cuna JlopeHna. [IBrkeHue 3apsiKEHHBIX
YaCTHUIl B MArHUTHOM IOJI€. 3apsiKEHHBIE YaCTHUIBI B JIEKTPUUYECKOM U MarHUTHOM
nosie. SIBJIeHHE DJJIEKTPOMATHUTHOW WHAYKUWMUA. MAarHuTHbBI TOTOK. 3aKOH
ANEKTPOMArHUTHOM WHAYKUUH. [3MeHeHne MarHuTtHOro Imortoka. V3MeHeHue
WHIYKIAM MarHutHoro mnons. MsmMenenue miomaan koHtypa. OC uHAYKUMM B
JIBWXKYIIUXCS MPOBOJHMKAX. F3MeHeHHe yrma MeXIy KOHTYpOM U MOJIEM.
Bpamenne pamMkun B OZHOpOAHOM MarHuTHOM none. IlpaBuno JleHna.
Camounnykuusi. UHIyKTUBHOCTh. DHEPryus MarHUTHOTO TOJISL.

JIEKTPOMATHUTHBbIE KOJIEOAHUSI M BOJIHBI.

VYpaBuenue u rpaduk konedarenbHOTO nporecca. KonedarembHblii KOHTYD.
Cuna Toka B KaTyIllKe, 3aps/l W HampspkeHHe Ha KoHjeHcatope. CBOOOTHBIC
DIIGKTPOMArHUTHBIE KOJeOaHusl. 3aKOH COXpaHEHUs JHEPruu. BhIHYXICHHBIC
DIIEKTpOMAarHuTHhIe KoJjieOaHusi. Peszonanc. Ilepemennsiii Tok. IIpousBomctBo,
nepenada W MOTpeOJIeHWE  AIEeKTpUYeckor  sHepruu.  Tpancdopmarop.
DNeKTpOMarHuTHHIE BOMHBI. J[muHa BoiHBI. PaznuuHble BUJIBI 3JIEKTPOMATHUTHBIX
W3JIyYEHUN U UX MTPAKTUYECKOE TPUMEHEHHE.




Onruka.

[IpssMonMHENHOE pAaCOPOCTPAHEHUE CBETA. 3aKOH OTPAXKEHHSI CBETA.
N306paskeHue mpenMeTa B IJIOCKOM 3epKajie. 3akoH mpenomiieHus cBera. [lomHoe
BHyTpeHHee oTpaxkeHue. Jluuspl. Ontuueckue npubopsl. M3o00paxkenue
CBETSIIMXCS TOYEK U MPEAMETOB B coOuparoteii gunaze. M300pakeHne CBETAIMXCS
TOYEK U MPEAMETOB B paccenBarouieil nH3e. Onrudeckas cuia JnH3bl. Popmyna
TOHKOW JUH3BI. JleiicTBuTENbHOE M300pakeHUEe B coOuparomeid auH3e. MHUMoe
n300pakeHne B coOuparomeil TuH3e. PaccenBaroniasi TuH3a. YBEIMYCHHUE JIMH3BI.
BonHoBsie cBoiicTBa cBeta. Judpakunonnas pemerka. J{ucnepcus ceera. OCHOBBI
CIEHHAIIBHOW  TEOPUH  OTHOCHUTENIBHOCTH.  lIpMHIMI ~ OTHOCHUTENIBHOCTH
OiiHmreitHa. MTHBapraHTHOCTh ckopocTH cBeTa. DOpMylibl CEHUAIBHOW TEOPUU
OTHOCHUTEJIbHOCTH.

KBanToBas ¢usuka.

['unoreza M. Ilnanka o kBantax. @ororddext. Onbitel A. I. CroneTtona.
VYpaBuenue OunmTeiHa g Qorodddekra. CBeroBbie KBaHTHI  ((OTOHBI).
I'nnoresa ne bpoiisist 0 BOMHOBBIX CBOMCTBAaX yacTul. [lnanerapuas monens aroma.
KBantoBeie moctynarel bopa. Jluneiuareie cnekrpsl. HykiionHas mopens siapa.
SnepHple cuibl. DHEprus CBSA3M HYKJIOHOB B siApe. PaamoakTWBHOCTH. 3aKOH
paguoakTUBHOTO pacnaaa. SnepHsie peakuuu. TepMmosaepHbie peakunu. Llenmnas
peaKuus JEJICHUS SIep.

3. Y4eOHO-TeMaTH4YeCKHUil MJIAH 3JIeKTUBHOI0 y4eOHOro Kypca «®u3uka B
3aJa4ax M IKCIEePUMEHTAX»

PacnipeneneHue 4acoB 110 TeMaM.

Ne | Pasznen Koi-Bo gac

1 DOnexrpomarneTusm. 10

2 | DnexTpoMarHuTHbIE KoJieOaHUS ¥ BOJIHBI. 7

3 | OnTuka. 8

4 | KBantoBas ¢u3uka. 9
Bcero 34

1. DuekTpomarnerusm — 10 yacos.

BzanmonencTBre noCTOSSHHBIX MarHUTOB. HampaBiieHre BEKTOpa MarHUTHOM
uHaykuuu. [IpuHnun cyneprio3unuu noned. 3akoH Amnepa. Hanpasienue cuibl
Awmrnepa. Cuna Amnepa. Cuna Amnepa. Cuna Jlopenua. JIBukeHue 3apsyKeHHBIX
YaCTHUIl B MArHUTHOM I10JI€. 3apsiKEHHBIE YAaCTULBI B JIEKTPUYECKOM U MArHUTHOM
nosie. SIBlieHHE SIEKTPOMAarHUTHOM MHIYKIMH. MAarHuTHBI MOTOK. 3aKoH
ANEKTPOMATHUTHOM WHAYKUUH. [3MeHeHne MarHuTtHOro mnortoka. V3meHeHue

WHJYKIIMU MarHuTHoro noss. M3menenue minomaan koutypa. OJC uHayKuuu B
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ABHOKYIIUXCA ITPOBOJHHKAX. HN3meHeHue yIiia MCXAY KOHTYpOM H IIOJICM.
BpaHIGHI/IC paMKun B OAHOPOJHOM MAruvTHOM  IIOJIC. HpaBI/IJIO .HGHIIa.
CaMOI/IHILYKHHSI. I/IHIIYKTI/IBHOCTL. SHGPFI/ISI MAarguTHOTIO I10JIA.

2. DJIeKTPOMATHUTHBbIE KOJe0aHUsI M BOJHbI — / YaCOB.

VYpaBuenue u rpaduk kojedarenbHOro mporecca. KonedbareapHbiii KOHTYD.
Cuna Toka B KaTylIKe, 3aps] M HampspDkeHHe Ha KouzaeHcarope. CBoOomHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMs. 3aKOH COXpaHEHUs >SHEpruv. BbIHYXIEeHHbIE
AIIEKTPOMAarHuTHoIe KojieOaHus. Pe3zonanc. Ilepemennsnii Tok. IIpousBonctso,
nepeqaya M MOTpeONieHHe — ANEeKTpUYecKod  sHepruu.  Tpancdopmarop.
DNEeKTpOMarHuTHele BOJIHBL. JIMHA BOJHBI. Pa3inuHble BUABI DJIEKTPOMAarHUTHBIX
U3IIyYCHUU U UX IPAKTUYECKOE PUMEHEHNE.

3. OnTuka — 8 yacos.

[IpssMonuHEHOE pacOpOCTPAHEHUE CBETA. 3aKOH OTPAKEHHSI CBETA.
N306pakeHue mpenMeTa B IJIOCKOM 3epKajie. 3akoH mpeiomiieHus cBera. [lomHoe
BHyTpeHHee oTpaxkeHue. Jluuspl. Ontuueckue npubopsl. M3o00paxkenue
CBETSIMXCA TOYEK U MPEAMETOB B coOMparomiei nu3e. M300paxeHne CBETIIMUXCS
TOYEK W MPEAMETOB B pacceuBarolen JimH3e. Onrndeckas cuia JuH3bl. Dopmyina
TOHKOUM JHH3BL. JlelcTBUTENRHOE M300paxkeHWe B coOuparoiei JuH3ze. MHUMOE
n3o0paxeHue B cobuparoied uH3e. PaccenBaroias JnH3a. YBEIMUYECHUE JIUH3HI.
BonHoBble cBolicTBa cBeta. Judpakuuonnas pemerka. {ucnepcust ceera. OCHOBBI
CIEIUAIIBHOM  TEOPUU  OTHOCHUTEIBHOCTH.  [IpuHIMI ~ OTHOCHUTEIBHOCTH
OiliHmreitHa. MTHBapraHTHOCTh CKOPOCTH cBeTa. POpMyIibl CIEHHAIBHON TEOpUU
OTHOCHUTEJIBHOCTH.

4. KBanToBasi ¢puszuka — 9 yacos.

['unoreza M. Ilnanka o kBantax. @ororddexr. Onbitel A. I. CroneTona.
VYpaBuenue OunmrTeiiHa g Qorodddekra. CBeTroBbie KBaHTHI  ((OTOHBI).
['unoresa ne bpoiisist 0 BOMTHOBBIX CBOMCTBax 4actull. lInanerapHas moxens atoma.
KBantoBbie moctynatel bopa. Jluneiuareie cnekrpsl. HykiioHnHas mMopens spa.
SnepHble cuibl. DHEpPrus CBA3W HYKJIOHOB B siape. PainoakTUBHOCThH. 3akOH
paanoaKTUBHOIO pacrnaza. fAnepHeie peakuuu. TepmosiaepHbie peakiuu. LlenHas
peaxkuus JeJICHUs sep.

4. OoOpa3oBaresibHbIE TEXHOJIOTHH

Peanuzanusi 1aHHOW MPOTrpaMMbl MPEAINONIAraeT KJIaCCHO-YPOUHYIO CUCTEMY
C MCIOJIb30BAHUEM PA3IMYHBIX TEXHOJIOTHM, PopM, METOOB 0OyUCHHUS, BEIYIIIHE
U3 KOTOPBIX:

JUYHOCTHO-OPUEHTUPOBAHHBIE;  MPOOJIEMHO-TIOMCKOBBIE;  MPOEKTHO -
UCCJIeI0OBATENIbCKUE; TPOOIIEMHO-IMANIOIOBbIE; TPYNIOBbIC; MYJIBTUMEIUIHbIC;
JIEJIOBBIE UTPbI; UHTEPHET.

Peanuzanus pabodeil mporpamMmbl CTPOUTCS C YYETOM JIMYHOTO OIbITA
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y4YalIuXcsi Ha OCHOBE MH(POPMAIIMOHHOTO MOJ1X0/1a B 00yYEHHUH, ITPEAIIOJIArat0IIEr0
UCIOJb30BAaHUE  JIMYHOCTHO-OPUEHTUPOBAHHOM,  NMPOOJIEMHO-TIOUCKOBOW U
UCCIIEZIOBATENIbCKOM ~ y4yeOHOM  JEATENbHOCTH  YYalllUXCsl  CHadaja  IOJ
PYKOBOJICTBOM YUYHTEJS, @ 3aTEM U CAMOCTOSATEIbHOM. .

B kauectBe Bemymield METONMKM NPHU pPEATU3ALUU JTaHHOW IIPOrpaMMBbl
IpeIoaaraeTcs UCIoIb30BaHUE MPOOIEMHOTO OOYyUEHUSI.

[Ipennonaraercss yBepeHHOE UCIOJIB30BAHNE YYAIIMMUCS MYJIBTUMEIUMHBIX
pPECYypcOoB M  KOMIMBIOTEPHBIX TEXHONOTMHA Il  OOpaOOTKH, Mepenayd,
cUcTeMaTh3aluu MH(pOpMaIMK, co31aHns 0a3 TaHHBIX, MPE3EHTALMN PE3YJIbTaTOB
ITO3HABATENBHON U PAKTUYECKON JEATEIBHOCTH.

DopMBbI JeTEJIbHOCTH YYAIIETrOCH:

- CamocTosiTenbHasi HHIAUBUyallbHAs padoTa.

- Pabota B mapax u rpymnmax mno peuieHuIo U COCTABICHUIO 3a/1a4.

- PabGora ¢ pa3nuuHBIMH  HUCTOYHUKAMH  HUHPOpMaAIUU(y4yeOHUKH,
CIIPABOYHUKH, HAYUHO-TIOMYJISIPHAS JIUTEPATypa).



5. KaJIeHI[apHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE 3JICKTUBHOI'O y‘l€6HOI‘O Kypca o (l)I/I3I/IKe «®Pu3uka B jajavdyax u
IKCIIEPUMEHTAX» B 11 xaacce

Ha 2023-2024 yueb6nsrii rox (14ac B Henenro, Bcero 34 yaca)

Ne TeMa OCHOBHBEIE 3JIEMEHTHI coaepikaHus HpaKTI/IKa (HEMOHCTpaHI/II/I) I/ICI[O_]]])30BaHI/[e

YPOKa YPOKa oOopynoBanusi "Toyka pocra"

1. JuekrpomarnerusMm | [3] Xannanos H.K. Kax [1] I'pomueBa O.M. Yuebnoe
(10 yacoB) MOJIYYUTh MAKCUMAJIbHBIN Oy | mocooue. dusuka. EI'D IlomHbrit

Ha EI'D. ®Ousuka. Pemenne kypc A, b, C. CamocrosiTenbHas
3aJaHNN ITOBBIIICHHOTO U noaroroska Kk EI'D
BBICOKOT'O YPOBHSI CJIO’)KHOCTH

1/1 BzaumoneiictBue becena ¢ yuammumucs ¢ 1emnbio Konnekrusnoe u
MOCTOSTHHBIX aKTyaJIU3allud UCXOTHOTO CaMOCTOSITEIIbHOE PEIICHHE
MarHuTOB. ypoBHs 3Hanuii: [2] 810 A1-A6 | 3amau: [2] §10 A7-A8
Hanpasnenne
BEKTOPAa MarHUTHOMN
uHAyKIuu. [puHomn
CYIEePHO3UIINH
IIOJIEH.

212 3akoH Amrepa. OOBsCHEHHE yUnTENS. [2] §10 A15-A-22 JleMoHCTpauus «u3MepeHue moJist
Hanpasnenue cunet | KomnektuBHbIN pa3dop 3a1au BOKPYT MPOBOJIHUKA C TOKOM»:
Awmrepa. Cuina JATYUK MarHUTHOTO MOJIs, 1Ba
Awmmnepa. Cuia ITaTUBA, KOMILJIEKT [TPOBOJIOB,
Jlopenua. HMCTOYHUK TOKA, KJIFOY.

3/3 JBuxenue OOwscHenue yuurens. [2] 810 [2] §10 A23-A24
3apsDKEHHBIX YacTull | C21-C22
B MAarHUTHOM TIOJI€.

4/4 3apshKeHHBIC becena ¢ kiaccom. [2] §10 [2] §10 A29-A30
YaCTHIIbI B A25-A28
ANEKTPUIECKOM U
MarHUTHOM TIOJIE.

5/5 SBnenue O6bsacuenne yunrens. [2] 810 | KomnexkrusHeli pa3dop 3amau JdemoncTpanus «SIBjieHue




3JIEKTPOMArHUTHOMN
WHIYKIUU.
MarauTHBIH ITOTOK.
3aKkoH
3JIEKTPOMArHUTHOMN
uHaykuuu. I[Ipasuio
Jlenna.

C37-C39

[2] 810 A31-A38, A40-A41

JIEKTPOMATHUTHON MHIYKIMH»:
JATYUK HAMPSKEHUS, COJICHOU,
IMOCTOSIHHBIM IT0JIOCOBOM MarHur,

TpyOka [1BX, KOMIIJIEKT MPOBOOB.

6/6

HN3Mmenenne
MardHuTHOT'O MOTOKA.
HN3menenne
WHIYKIUU
MarduTHOTO TTOJIS.

[2] §10 C55-C56

[2] §10 A42-A54

717

HN3meHeHune
TJIOIIAAN KOHTYpA.
O/1C nnaykuuu B
JBIDKYIIHXCS
MIPOBOJIHUKAX.

CoBmMmecTHas pa60Ta YUuTeIsl U

yaamuxcs. [3] [pumep 3.33,
3.34

[3] [Tpumep 3.35, 3.36, 3.49

8/8

N3meHnenue yria
MEXIy KOHTYPOM U
nosneM. Bpamenue
paMKH B
OJTHOPOJTHOM
MarHUTHOM TIOJIE.

[3] [Ipumep 3.37, 3.38, 3.50

[3] TIpumep 3.39, 3.40, 3.51

9/9

CamouHayKuus.
NHIyKTUBHOCTS.

[3] Mpumep 3.41, 3.42, 3.52

[3] [pumep 3.43, 3.4, 3.53

10/10

OHeprus
MarHUTHOTO TIOJISI.

[3] Mpumep 3.45, 3.36, 3.54

[3] [pumep 3.47, 3.48, 3.55

JIEKTPOMarHUTHHI
e KoJie0aHus u
BOJIHBI (7 4acoB)

111

YpaBHeHue u
rpaduk

Becena ¢ xi1accom misa
aKTyanmauI/m OHOpHLIX

CoBMecTHOE pemieHue 3aa4 [1]

§11 AI-A15
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KO0JIe0aTEIBHOTO

3Hanuit. [3] [Ipumep 3.56, 3.57

nporecca.
KoneGaTenbHblit
KOHTYP.

12/2 | Cuna Toka B O6bsacuenne yuurens. [3] KonnextuBHbli pa3zbop 3amad
KaTyllIKe, 3apsa U ITpumep 3.58,3.59 [1] 811 Cl16-C18
HanpsDKEeHUe Ha
KOHJIEHCATOPE.

13/3 | CobOonHbie CoBmectHas pabota yuutens 1 | COBMeCTHOE U
QNICKTpOMAarHuTHeie | yyammuxcs. [3] [Ipumep 3.60, CaMOCTOSTENIbHOE perieHue [1]

KosieOaHus1. 3aKoH 3.61 §11 A19-A21, C22-C23
COXpaHEHHUS
DHEPTHUH.

14/4 | BeIHYX/ICHHbIC OObsICHEHHE  YYHUTEIIS. [3] | Pewenue 3amau B rpymnmnax ¢
dIIEKTpOMAarHuTHeIC | [Ipumep 3.62, MOCJICIYIOLIUM 00CYXICHUEM
Kosebanus. [1] §11A24-A25, A26-A28
Pe3onanc.

15/5 | IlepeMeHHBI# TOK. CoBmectHas padota yuutensi 1 | COBMECTHOE U JIByxKkaHaibHasl IpUCTaBKa-
ITpownsBoacTso, yuammmxcs. [3] [Ipumep 3.63 camocrosTeNnsHoe penenre [1] | ocuumiorpad, 3ByKoBoi
neperaya u §11 3amaum Nel-3 TreHEepaTop, MHOTOOOMOTOYHBIH
notpebieHue TpaHc(hopMaTop, COEAUHUTENbHBIE
ANEKTPUYECKON MPOBOJA.

SHEPIHUu.
Tpancdopmarop.

16/6 | OnexrpomarHutHble | OOBACHEHUE yunuTens. [3] Pemenue 3amay B rpymnmnax c
BOJHEL. Jl11Ha ITpumep 3.64 HOCJIETYOIUM 00CYKIEHUEM
BOJIHBI. [1] §11 A29-A33, B34, A35-

A37
17/7 | Paznu4nbie BUIBI CoBmecTHas pabora yuutens u | Konnekrusnblit pa3dop 3agau

ANEKTPOMATHUTHBIX
W3JIyYECHHUI U UX
MIPAKTUYECKOE

yuamquxcs. [3] TIpumep 3.65

[1] §11 A38-A40
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IMPUMCHCHHC.

3. OnTuka (84acos)

18/1 | IpsimonuHeiiHOE becena ¢ kiaccom aiis CoBmecTHOE penieHue 3a1au [1]
pacapocTpaHeHue aKTyalu3allkuy ONOPHBIX 3HaHWK | §12 A1-A6, 3aganue Ha CTp.
cBeTa. 3aKOH [3] Ipumep 3.66-3.67 326
OTpakKeHHUsI CBETA.

N3o00paxeHue
npeaMeTa B INIOCKOM
3epKaie.

19/2 3akon npenomiaenus | OObsacHeHue yuurels. [3] KonnextuBHbiit pazbop 3amau OcBeTutenb ¢ UICTOYHUKOM CBETa
ceera. [lonnoe IIpumep 3.67 [1] 812 B7, 3amanue Ha cTp. Ha 3,5 B, MCTOYHUK NUTaHMS,
BHYTpPEHHEE 327 KOMIUIEKT IIPOBOJOB, LIEJIEeBast
OTpakeHHUE. nuadparma, MOTYHUIHHIID,

IUTAHILIET HA MJIOTHOM JIUCTE C
KpPYTOBBIM TPAHCIIOPTUPOM.

20/3 | JIunzel. Ontuueckue | CoBMecTHas pabora yuntenst i | CoBMecTHOE U OcBeTHTeNh C HCTOYHHKOM CBETA
pUOOPBL. yaamuxcs [3] Pa3bop Teopun CaMOCTOSTeNIbHOE petieHue [1] Ha 3,5 B, MCTOUHMK ITUTaHM,

§12 3ananue Ha cTp. 328 KOMIUIEKT MPOBOJIOB, IIIETIEBAs
nuadparma, SKpaH CTalbHOM,
HAIPABJISIONIAS C U3BMEPUTEITBHON
IIKaJION, COOMparoIIne JINH3BI,
paccenBaronias JMH3a, Claiy
«Mogens npeaMera» B peuTepe.

21/4 | U3o0pakenue O0ObscHEHUE YUUTEIIS [3] | Pemenne 3anau B rpynmnax ¢
CBETAIMXCA TOUeK U | [Tpumep 3.68-3.69 NOCIEAYIOMHM 00CYXKACHHEM
IPEIMETOB B [1] §12 C8-C9, 3ananue Ha
coOuparonie J1H3e. ctp.329

22/5 | UzobOpaxenue CoBmectHas pabota yuutens 1 | COBMECTHOE U

CBETAIIIUXCS TOUYCK U
MPEIMETOB B
paccenBaroiei
JIVH3E.

yaamuxcs [3] Tpumep 3.70-

3.71

CaMOCTOSITEIIbHOE PEIICHHE
3agad [1] §12 3aganue Ha
ctp.330, 3amaun C10-12

12



23/6

Omnrtuyeckas cuia
nuH3bl. Dopmyna
TOHKOM JIMH3HI.
YBenuueHue JUH3EL.

OObsacuenue yuurens [ 3]
[Mpumep 3.72-3.73

Penrenue 3amayu B rpymmax ¢
MOCJIEAYIOLIUM 00CYXACHUEM
[1] §12 3ananue Ha ctp. 331-
332, 3amaun C13-14

24/7 | Bonnossle cBoiictBa | CoBMecTHas pabora yunrens 1 | CoBMecTHOE pelieHue 3aaa4 [1]
CBETa. yuamuxcs [1]: Paz6op teopuun §12 3agaum Nel-9
Hudpakmonnas Ha cTp.337-343
pewierka. J(ucnepens
CBeTa.

25/8 | [Mpuniun CoBMmecTHas pabora yuutens 1 | KomrekTuBHbIN pa3dop 3amaq
OTHOCHUTEIILHOCTH yuammuxcs [1]: Paz6op Teopun [1] §12 A15-A18
OHHIITEHHA. Ha cTp.343-344
HHBapnaHTHOCTh
CKOpPOCTH CBETa.

4, KBanToBasn
¢pu3uka (8 yacon)

26/1 | I'mmote3a M. ITnanka | Becena ¢ kiraccom st CoBmecTHOE perieHue 3a1ay [1]
0 KBaHTax. aKTyaJM3aluy ONOPHBIX 3HaHu# | §13 C1-C9
Dororddexr. [3] IMpumep 4.1-4.4
Onbiter A T'.

Cronerosa.

27/2 | YpaBHeHue OGpbsacHenue yuurens. [3] Konnextusnbiit pa3bop 3agau
DWHIITeHHA JUTS [Tpumep 4.5-4.8 [1] 813 3amgaum Nel-10
dororddexra.

CBeTOBBIC KBAHTHI
(¢oronsl).

28/3 | I'mmote3a ae bpoiins | CoBmecTHas pabora yuntenst i | CoBMeCTHOE |
0 BOJIHOBBIX yuamuxcs [3] Pa3bop Teopun caMmocTosTeNbHOE petieHue [1]
CBOIMCTBAax 4acCTHII. §13 C10-C11

29/4 | [lnanerapHas OGbsicuenne  yuurens  [3] | Penlenue 3aga4 B rpynmax ¢

MOACIb aTroMa.

[Tpumep 4.9-4.13

MOCJIETYIOITUM 00CYX)ICHUEM
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KBanToBbie
noctyJarsl bopa.

[1] §13 A12-A14, A15-A16

30/5 | JIuneiiuatsie CoBmectHas padota yuutensi 1 | COBMECTHOE U
CIIEKTPBI. yuamuxcs [3] [Ipumep 4.14- CaMOCTOSITEIILHOE PEIICHUE
4,17 3amay [1] §13 3amaun A17-A21
31/6 | Hyxnonnas moznenb | OObscHeHue yuntens [3] Pemenne 3ama4 B rpymmax ¢
snapa. SinepHbie [Tpumep 4.18-4.23 MOCJICTYIOITUM 00CYXICHUEM
CUJIBL. DHEPrus [1] §13 3amauu A22-A25
CBSI3U HYKJIOHOB B
spe.
32/7 PannoakTuBHOCTE. CoBmecTHas paboTa yuntensd 1 | CoBMecTHOE pelueHue 3anad [1]
3aKoH yuamuxcs [1]: [Ipumep 4.24- §13 B26-B27
paaroOaKTUBHOTO 4.29
pacmaja.
33/8 | SlmepHble peakiuu. CoBmecTHas pabora yuutens u | Konnektusnblit pa3dop 3agau
[lennas peakuus yuamuxcs [1]: Tlpumep 4.28- [1] 813 3amauum Nel-5
JIETICHUS SIIED. 4.32
34/9 | TepmosiaepHbie CoBmectHas pabota yuutens 1 | COBMeCTHOE U
peaxkuu. yuammxcs [3] TIpumep 4.28- camocrosTenbHoe pemienue [1]

4.32

§13 3amaunm Ne6-9
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6. Il.ianupyemble pe3yabTaThl 00y4eHHUsI

B pesynpraTe peanuzamu  3JEKTUBHOrO Kypca «®u3mka B 3agadyax u
IKCMEPUMEHTAX)» YUAILUECS
O3HAKOMAMCA U 0671a0el0m OCHOBHBIMH YPOBHIMM TPEOOBAHUH K 3K3aMEHY 110
¢uzuke B popmare EI'D, a umeHHO:
[ ]
NIEPBbI YPOBEHb — HAy4aTCs aHAJIM3UPOBATh COACPIKaHUE 3a/1a4H,
BBINOJIHATH OTACTBHBIE ONepaIiy, o0Iue A OOJBIIOro Kiiacca 3a/1ay;

BTOPOI1 YPOBEHb — OBJIAJICIOT ONEPAIUSIMH, CBI3aHHBIMUA C OCOOEHHOCTAMHU
WCITOJIb30BAHUS PA3IMYHbIX CIIOCOOOB pEIICHUS 3a1a4 (BBIYUCIUTEIbHBIX,
rpauUecKux, KAYeCTBEHHBIX, IKCIIEPUMEHTAIbHBIX );

TpeTI/Iﬁ YPOBCHb — OBJIAACIOT CHCTEMOH CITOCO00B U MCTOOOB PCHICHUA
3agad, aJilrTOpuTMaMi PCIICHUA 3a1a4 110 KOHKPCTHBIM TCMaM pa3acjioB
(1)I/I3I/IKH u O6IHI/IM AJIr'OPpUTMOM PCHICHUSA 3a1aY;

YETBEPTHI YPOBEHBb — OBJIAJICIOT HOBBIMU CIIOCOOaMU perieHus PU3nuecKux
3a/1a4, Hay4aTcsl MPUMEHSTh OO AITOPUTM K PEIICHHUIO 3aj1a4 IO TeMaM
U pazzernaM;

MSATHIN YPOBEHb — HAy4YaTCs MEPEHOCUTH CTPYKTYPY JAEATEILHOCTH 110
penieHnto (U3NYEeCKuX 3a7a4 Ha PEIICHNE 3a/1a4 10 IPYTUM MpeaMeTaM
€CTECTBEHHOTO ITUKJIA.
VYuyamuecs, B X0/€ 3aHATUN, npuUoOpenym: HaBbIKM CaMOCTOSTEILHON paObOTHI;
YMEHUS aHAJIM3UPOBATh YCIOBUE 3a/1a4H, nepedopMyIupoBaTh U 3aMEHSTh
MCXOJIHYIO 3aJlauy IPYroi 3a7adeil Uiy AeUTh Ha T0A3a1a41; 061a0eiom
OCHOBHBIMH YMCTBEHHBIMH OTIEPAITASIMH, COCTABJISIOMINMHU ITOUCK PEIICHUS
3a]1a4M; HAYy4amcsa COCTABIISTH IJIaH PEIICHUs, IPOBEPSTH MPEAiaraeMble s
PEIICHUS TUIIOTE3BI, 0CE0sm ONPENCICHHYIO TEXHUKY PeIIeHUs 3a/1a4 10 (pu3nke
B COOTBETCTBHU C BO3PACTAIONTUMHU TPEOOBAHUSIMH COBPEMEHHOTO YPOBHSI
MIPOIIECCOB BO BCEX 00JIACTAX KUZHEIACATEILHOCTH YEIOBEKA.
B pe3ynomame océoenusn 31eKmueH020 Kypca yuaumjueca HAy4amcs:
® AHAIM3UPOBATH PUZUUYECKOE SBIICHUE;
aHAJIM3UPOBATh TIOJYUYCHHBIN OTBET;
KJIacCU(PUIMPOBATH MPEAJIOKESHHYIO 3a7a4y;
BBIOMPATH PAIMOHAIBHBIN CIIOCOO PEIICHUS 3a/1a4K;
MIPOU3BOANTH PACUETHI 1O (HU3UIECKUM (HopMysIam
IMPUMEHSTh OCHOBHBIE 3aKOHBI (DU3HKH

JlocTHoakeHHe IUIAHMPYEMBIX Ppe3yJbTATOB OLECHHUBAETCH 110 YCHELIHOCTH
BBINOJIHEHUS TeMaTH4ecKuXx TecTtoB B popme EI'D myrem camooueHkm.
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7. CIucoK MCIOJIb3yeMOM JIuTepaTyphbl

1. VYueOnuk:Msxkumes I'.51., Byxosnes b.b., Corckuit H. H. mog penakiuei
[TapdentbeBoit H.A. ®uszuka 10 knacc. AO «M3narensctBo «IIpocBemieHue.

2. YueOnuk: Msaxkumes I.41., byxosues b.b., Uapyrun B.M. non penakiueit
[TapdentheBoit H.A. ®usuka 11 kiacc. AO «M3narensctBo «IIpocsemieHuey.

3. Coopuuku 3amau: Gusuka. 3amaunuk. 10-11 xm: Tlocobue nns
obmieoOpasoBar. yupexaenuii / PeimkeBud A.Il. — 8-e u3g., crepeorumn. — M.:
Hpoda, 2022. — 192 c.

JAngakTnyeckue MarepuaJbl:

1. Tpommena O.M. CamocTosiTeNbHBIE U KOHTPOJIbHBIE Pa0OTHI MO (U3HKE
11 knacc.- M: Dk3amen 2021.

2. TIpomuesa O.U. CamocTosiTebHbIE U KOHTPOJIbHBIE PAaOOTHI 1O (hU3UKE
11 xnacc.- M: Dx3amen 2022.

3. Kupux JL.A., lux FO.U.. ®uszuka. 10,11 xknaccax. COOpHUK 3adaHUil U
caMOCTOATENbHBIX paboT.— M: Unekca, 2021.

4. Kupuk JI. A.: ®uzuka. CaMOCTOATENIbHBIE U KOHTPOJBbHBIC PaOOTHI.
Mexanuka. MonekynsipHas @u3uka. OJIEKTPpUYECTBO M MarHetu3Mm. MOCKBa,
Nnekca, 2022r.

5. Mapon A.E., Mapon E.A.. ®usukal(O ,11 kmaccax. Jumaktudyeckue
marepuansl.- M.: JIpoda, 2021.
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