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IMosicuuTeNBLHAS 3aNIHCKA

Pabouass mnporpaMma »IeKTUBHOro Kypca «MeToabl pelieHus 3aJauw»
paccunTaHa Ha [Ba y4eOHbIX roja ans ydawuxcs 10- 11 knaccos Ha 2023-2024 u
2024-2025 yuebHblli roja, cocraBieHa Ha ocHoBe «IIporpamMMbl 3JEKTHBHBIX
KypcoB. ®@usmka. 9-11 wnaccel. IlpodunsHoe obyuenue», coctaButens: B.A., -
«JIpodar, 2007 r. u aBropckoii nporpammbl: B.A. Oprios, FO.A. Caypos «MeTopl
pelneHus pusryeckux 3amau», - M.: Jlpoda, 2005 r.

Jlyisi peanu3auyy MporpaMMbl UCIIONBE30BaHO yueOHoe nocobue: B.A. Opios,
I0.A. CaypoB «IlIpaktuka pemenust ¢usndeckux 3azad. 10-11 xmacce», -
«Benrana-I'pag», 2010 1.

KonuyecTBo yacoB Ha rofi 1o nporpaMme: 68.

KonuyecTBo 4acoB B Helero: 1, YTO COOTBETCTBYET LUIKOJIBHOMY y4eOHOMY
MIaHy.

Kypc paccumran Ha yuammxcs 10-11 kimaccoB NPOQHIBHON IIKOIBI M
npeanojaraeT COBEPLICHCTBOBAHHE IOArOTOBKM IIKOJBHHMKOB II0 OCBOEHHIO
OCHOBHBIX pa3/ieioB (PU3HKH.

OcHoBHbIE HeJH Kypea:

e pa3BUTHE MHTEpeca K (U3HKE U PEIICHUIO PHU3HYECKHX 3a1aY;

® COBEpIIEHCTBOBAHME MONyYEHHBIX B OCHOBHOM KypCe 3HAHUN ¥ YMEHHUIM,

e (opMEpoBaHHE TPEICTaBICHHH O IOCTAHOBKE, KIIacCH(DUKaLMK, IPHEMAX

1 METO/Iax pPelleHUs IKONbHBIX (PU3NYECKHX 3a7ad.

IlporpaMma  3JEKTHBHOrO  Kypca  corjiacoBaHa ¢  TpeboBaHUAMU
rocyIapCTBEHHOr0 00pa3zoBaTENBHOIO CTaHAapTa U CONEpPXKaHMEM OCHOBHBIX
nporpamm Kypca Gu3uky npopuibHOM mKobl. OHa OpUEHTUPYET Ha AalibHeiiuee
COBEpIIEHCTBOBAHUE YK€ YCBOSHHBIX YHALIUMHCS 3HAaHUH ¥ YMEHHM. [ljis1 9T0ro0 Bes
nporpaMMa JAEJIMTCS Ha HecKoNbKo pasjenoB. llepseili pasjgen 3HAKOMHT
LIKOJILHAKOB ¢ MHHHUMAaJIbHBIMH CBEJCHMSMH O IIOHATHH «3aja4a», JaeT
[peJICTaBEHHE O 3HAUEHUM 3a/4a4y B JKM3HHM, HayKe, TEXHHKE, 3HAKOMHT C
pa3IMYHBIMH CTOpPOHaMHU paboThl ¢ 3a7ayaMu. B 4acTHOCTH, OHM JIOJDKHBI 3HATH
OCHOBHBIE IIPHEMBI COCTABJICHUS 3aJ1a4, YMETh KJIaCCU(PUIMPOBATH 3a/1a4y 110 TPEM-
YeThIPEM OCHOBaHUsIM. B mepBoM pasnene npu pelieHuy 3aj1ad ocoboe BHUMaHue
yIENAeTCsl IOCAeJOBaTSILHOCTH JEHCTBUM, aHanu3zy (U3MYECKOrO SBIICHMS,
MPOrOBapUBAHUIO BCIYX PELICHHUs, aHAIMW3y MOJy4eHHOro orsera. Eciu B Havane
pasziena s WUTIOCTPAUMH HCIONb3YIOTCH 3aJa4d U3 MEXaHUKH, MOJIEKYNsPHOH
GU3UKH, TEKTPONUHAMHUKH, TO B JalbHEHIEM DELIAlOTCA 3adayd U3 pasfiesioB
Kypca dusuxu 11 wiacca. [Ipu noBTopenuu 00001AIOTCS, CUCTEMATH3UPYIOTCA KaK
TEOPETUUECKUM MaTepHuayt, Tak W MpUEeMBbl PELICHMS 3a4ad, NPHHUMAIOTCS BO
BHHMAaHHE 1eJIU TOBTOPEHHS MPH MOATOTOBKE K €JMHOMY I'OCYJapCTBEHHOMY 9K3a-
Meny. Ocoboe BHUMaHKHE YJENseTcs 3a7a4aM, CBSI3aHHBIM C po(ecCHOHaATbHBIMU
HHTEpECAaMH IIKOJIbHUKOB, a TaKKe 3afadaM MekKIpeAMeTHoro cojepxanus. Ilpu
pabore ¢ 3amavuamu oOpamiaeTcs BHMMaHHE Ha MHMPOBO33PDEHYECKHE H
MeTojoJIoruyeckue o6obuienus: norpedbHocTH oOlEecTBa KU ITOCTaHOBKa 3ajad,
3a1auyd W3 HCTOPUM (PU3MKM, 3HAYCHHE MAaTeMaTHKH JJId pelleHus 3a/1ad,
O3HAKOMJIEHHE C CHCTEMHBIM aHAJIN30M (U3UUYECKUX SIBJICHUH MPH pEIleHUH 3a1a4
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Ilpy M3ydYeHUM [EPBOro pasjieia BO3MOXHBI pasiH4YHble (OPMbI 3aHATHIA:
pacckaz W Oecena y4uTeNs, BBICTYIJICHHE YYEHHKOB, noJpobHoe O00BsSCHEHHE
NPHYMEPOB pelieHus 3a1a4, KOJIEKTUBHAsI [TOCTaHOBKA SKCIIEPUMEHTANIbHBIX 3a/1a4,
UHAMBHIYyalbHas ¥ KOJUIEKTHBHas paboTa MO COCTaBICHMIO 3a/a4, KOHKYpPC Ha
cocTaBlieHHe Jiydinei 3aqaun, 3HaKOMCTBO C Pa3/IMYHBIMH 3aJJauHUKaMM U T. 1. B
pe3yibTaTe IUIKOJIBHUKU JOJDKHBI YMETh KIACCU(QUUUPOBATh IPEJIOKEHHYIO
3ajauy, COCTaBIATh TNpOCTEWIMe 3aqa4dd, MOCIEJI0BATENbHO BBINOIHATE |
MPOrOBapUBATH TAlbI PEIICHUs 3a1a4 CPEJIHEH CII0KHOCTH.

[pu pemieHny 3a1a4 10 MEXaHUKE, MOJIEKYJIIPHOM (QU3HKE, DJIEKTPOIHHAMUKE
rJlaBHOE BHHMaHHE oOpauiaeTcs Ha (OPMUPOBAHUE YMEHMM pemiarh 3a4a4u, Ha
HAKOIIEHHWE OMBITA PElleHHs 3a/Jad pa3IdndyHOi TpyaHOCTH. PassuBaercs camas
obIas TOYKa 3peHHs Ha pelleHHe 33Jadd KaKk Ha ONKMCaHWe TOINo MJIH HMHOIo
(pusHyeckoro sBieHus GpusnIeckuMu 3akoHamu. ColiepskaHue TeM oJo0paHo Tak,
yTOGBI (POPMHPOBATE NP PELICHUH 3a]1a4 OCHOBHBIE METO/IbI JaHHOU (pu3rIecKoi
TEOpPHH.

Copeprkanie MPOrpaMMHBIX TeM OObIYHO COCTOMT M3 TPEX KOMIOHEHTOB. Bo-
NEePBLIX, B HEM OnpezelieHbl 3a/jady 10 cojepXKaTelbHOMY NPHU3HAKY; BO-BTOPBIX,
BbIJICJICHbI XapaKTepHbIe 3a/laul WU 3aJaud Ha OTAEJIbHbIE IIPHEMBbI, B-TPEThUX,
JIaHBI YKA3aHKs 110 OPraHU3aliy ONpeIeSIeHHON NeATeNbHOCTH C 3aa4aMu. 3a1a4u
NOoA0MPaIOTCSl UCXOMST U3 KOHKPETHBIX BO3MOXKHOCTEH ywamuxcsa. B mporpamme
MCIIONB3YIOTCS 3a[JaYHUKH W3 CIIHCKA JINTEpaTyphl, a B HEOOXOIMMBIX CIIydasx
LIKOAbHBIE 3ajauHukd. Ilpu 5ToM mnopdupaioTcs 3ajadyd  TEXHHMYECKOTo H
KPaeBeIYECKOro COMEPIKAHus, 3aHUMAaTeNbHbIE W JKcrepuMmeHTansHbie. Ha
3aHATHAX TPUMEHSIOTCS KOJUIEKTHBHBIE M HHOMBUAyanbHblE (OPMbI paboOThI:
NOCTAaHOBKA, pelleHHe H 00CyKIeHue pelleHus 3a1ay, NOAroTOBKa K OJIMMITHA/JIE,
noa00p U cocTaBlieHre 3afad Ha TeMy U T. A. IIpeanonaraeTcs Takyke BBIMOJIHEHHE
JIOMAIlHUX 3aJaHHM M0 pelleHHIo 3a7ad. B WTore LIKOJbHUKM MOIYT BBIWTH Ha
TEOPETHYECKHI YpPOBCHb DELICHMS 3ajJay. pellicHHEe M0 ONPEAEICHHOMY IUIaHy,
BJIaJIeHHE OCHOBHBIMH MIPUEMaMH PelleHHsl, OCO3HAHKE JEATENEHOCTH 10 PELIEHHIO
331241, CAMOKOHTPOJIb i CAMOOLICHKa, MOJeTMPOBaHNE (PU3NUECKUX SIBJICHUM U T.J1.

B mporpaMme wW3MeHeHeHa OYAcOBKA IUIAHMPYEMOro Marepuala, 1o TeMe
«OCHOBBI TEPMOJMHAMUKH» H00aBieH lu Ha paccMOTpeHHWe KOMOMHUPOBAHHBIX
3a7a4 , KOTOPbIE HE MPEIYCMOTPEHBI IIKOIBHBIM KypcOM U3yueHHs (U3HKH. DTOT
yac 3aMMCTBOBAH U3 TEMbl « DJIEKTPOMArHUTHBIE KONEOaHUs U BOJIHBI», IOITOMY
BMecTO 14 YacoB 3amIaHHPOBAHHBIX IO MPOTpPaMMe, Ha ITy TeMy oTBeleHo 13
4acoB.

1. Copep:xxanue Kypca
10 kmace
Pusnueckas 3agaya. Knacenduxanus zaxau (4 4)
Yro Ttakoe Qusuueckas 3anaua. CocraB (pusznyeckoi szanaun. Ousuueckas
TeOpHs W pellieHue 3aa4. 3HaueHue 3a/1a4 B O0yYeHUH U KHU3HU.
Knaccudukaims (pu3nueckux 3a1a4 no TpedoBaHuI0, COAECPIKAHMIO, CIIOCO0Y
3ananus u pemeHus. TIpumepsl 3a1a4 BcexX BUJOB.



Cocrapnenne ¢uznueckux 3a1ad. OcHOBHbIE TPeOOBaHHA K COCTABJIEHHUIO
sanay. CriocoObl ¥ TeXHUKA cocTaBleHus 3aad. [Ipumepsl 3a1a4 BCEX BU/IOB.

TpaBuia ¥ NpHeMbl pelienust PUu3HIECKHX 32124 (6 1)

O6ume TpeGoBaHWs NPH pelleHuH (QU3MYCSCKUX 3a1ad. Dranbl peleHus
du3mueckoii 3anaun. PaGota ¢ TekcToMm 3ajnauu. AHanmu3 bu3rYecKoro SABIECHHS,
(opMyIMpoBKa e pelleHus (IUIaH pelieHus). BhinonHeHUe IUlaHa pelIeHus
3amaun. UucioBoii pacuer. VCmoNb30BaHUE BBIYMCIMTENHHON TEXHUKH i
pacueToB. AHanu3 pelueHus U ero sHauexne. OGopmieHne penieHus.

TUNHYHbIE HENOCTATKY NPU PEIeHHH U OQOPMIICHHH PelleH s pU3HuecKoH
zanauy. Vzydenue npuMepoB pelenus 3agad. PasnuuHbple NpUEMbl U CrIocoObI
pPeLICHHS: ANTOPUTMbI, AHAJIOTHH, TEOMETPUHUECKHE TIPHeMBL. MeToz pa3sMepHOCTEH,
rpaduyecKye pelieHus u T. 1.

JinnamMuka u cTaTuka (8 4)

Koop/uHaTHBIA MeTOJ| pelleHMs 3a/iau 10 MexaHuke. PelieHne 3ajaq Ha
OCHOBHEBIE 3aKOHBI JUHAMHUKHU: HBIOTOHA, 3aKOHBI IS CHJT TATOTEHUS, YIIPYTOCTH,
TpeHus, COMPOTHBJIEHUs. PelleHre 3afiay Ha JBHKEHUE MATEPHANbHOW TOUKH,
CHCTEMbI TOUEK, TBEPJOTO Tela MoJ JeHCTBHEM HECKOIBKUX CHJL.

3ajauy Ha ONpE/ie/ieHIe XapaKTEPHCTHK PaBHOBECHs (DH3HIECKHX CHCTEM.

3ajauy Ha NPHMHIUAT OTHOCUTENBHOCTH: KAHEMATHYECKHE W JUHAMHYICCKHE
XapaKTePUCTHKH JBIKEHUS TeNa B Pa3HbIX HHEPLHAIbHBIX CUCTEMax OTCHeTa.

[Ton6op, cocraBieHHe W pELIeHHE M0 MHTepecaM PaslIuYHbIX CHOMKETHBIX
3a7a4; 3aHUMATENbHBIX, OKCIEPUMEHTAIbHbIX C OBITOBBHIM COACPIAHHUCM, C
TEXHUYECKMM M KpaeBeJYeCKWM COJEpP)KaHWeM, BOCHHO-TEXHHYECKMM COAep-
YKAHUEM.

3akonbl coxpanenus (8 1)

Knaccupuxanuss 3amad IO MEXaHWKe: pEIIeHHe 3ajJad  CpeACTBaMH
KUHEMAaTHUKH, JUHAMHKH, C TOMOLLBIO 3aKOHOB, COXPaHEHHU:.

3a/iauu Ha 3aKOH COXPaHEHHs MMITyJIbCa U PEaKTHBHOE JiBHKeHue. 3aauu Ha
oTpeieneHne paGoTHl ¥ MOIITHOCTH. 3a/ia4i Ha 3aKOH COXPaHEHHs ¥ NPEBPAICHN
MeXaHUYEeCKOH dYHEPTHH.

Pemienue 3a1a4 Heckoabkumu criocodamu. CocTaBienye 3a/1a4 Ha 3a/laHHbIe
00BEKTH WU siBJieHWs. B3auMonpoBepka pelaeMbIX 3ajad. 3HAKOMCTBO C
IpUMepaMy pellieHus] 3aa4 110 MeXaHuKe pecryOIMKAHCKUX U MEeKTyHapOAHBIX
OJIUMITHAA.

KoncTpykTopckue 3afaudl M 3a/a4d Ha MPOEKTH: MOJENb aKCenepoMerpa,
Mogens MasTHuka @Dyko, MoOJeNb KPOHIITEHHA, MOAEAb INylKd C
IPOTHBOOTKATHBIM YCTPOHCTBOM, IPOEKTHI CAMOJBIKYIIHXCS TETEKEK, MPOCKTHI
YCTPOICTB sl HAGMIOEHHs] HEBECOMOCTH, MOJIENb aBTOKONIEOATEIbHOH CHCTEMBI.

CTpoeHHe H CBOICTBA ra3oB, JKHAKOCTEH H TBEPALIX Te (6 1)

KauecTBeHHbIE 3aJauld Ha OCHOBHBIE IOJIOKEHHS ¥ OCHOBHOEC YpPaBHCHHC
MonekynspHo-kuHerryeckoil teopur (MKT). 3ajaun Ha onucaHue NMOBEACHH
uneanbHOro rasa: ocuossoe ypasuenue MKT, onpenenenne cKOpOCTH MOJIEKYI,
XapaKTepUCTHKHA COCTOSNHMS Ia3a B N30MPOLEccax.

3ajaui Ha CBOWCTBA IApOB: WCIOJIb30BaHME ypaBHeHHs MeHzaeneesa —
KnarefipoHa, XapakTepuCTHKa KPUTHYECKOTO COCTOSHHS. 3a/lauM Ha OmMMCaHHe



SIBJICHHH TMOBEPXHOCTHOTO closi; pafora CHII MOBEPXHOCTHOTO HATSKCHHUA, Ka-
NUIISPHBIE SBJICHUS, U30BITOYHOE [ABJIEHHE B MBUILHBIX MY3BIPSX. 3amaun Ha
omnpeieNieHHe XapaKTePUCTUK BIaXKHOCTH BO3AyXa.

3afaud HA ONpEJCICHHME XapaKTepUCTHK TBEPAOro Teija: abCoiloTHOE H
OTHOCHTEJIbHOE V/JIMHEeHHe, TEMIOBOe pacIlUpeHue, 3anac I[pOYHOCTH, Cuiia
yOpyrocTu.

KauecTBenHble ¥ KOJIMYECTBEHHBIE 3aayy. Y CTHBIH IHATIOT NpH PELICHHH
KayeCTBEHHBIX 3afad. I paduueckue U OKCIEpUMEHTAJIbHBIE 3aJaqH, 3aaaqu
OBITOBOTO COAEPIKAHMSL.

Ocuosnl TepmoguHamMukH (7 4)

KoMOGUHUPOBAHHBIE 33714k Ha IEPBbIi 3aKOH TEPMOJMHAMHUKYL. 3afaqy Ha
TEIJIOBBIE ABUTATENHN.

DKCKYpCHs ¢ 1eblo cOopa AaHHBIX il COCTABIEHHs 3a/1a1.

KoHCTpyKTOpCKHE 3alaud M 3aJa4¥ Ha IPOEKThl: MOJEIb Ia30BOro
TepPMOMETPA; MOJIENb MPEJOXPAHUTENLHOIO KianaHa Ha ONPEJeIeHHOe NaBICHNE,
TIPOEKTHI HCIOJb30BaHMA Fa30BbiX NPOLECCOB Ui NOJa4d CHIHANOB, MOJENb
TETJIOBOH MAIUMHBI, TMPOEKTHl TPAaKTHYECKOro ONpesiesieHHus paguyca TOHKHX
KanuJuispoB.

JeKTpHYECKOe U MarHuTHoe noJst (5 )

XapakTepucTHKa pellieHus 3ajad pasjena: obuiee ¥ pasHOE, NMPHMEPHI U
IIPHEMBI PeLEHHs.

3ajjauM pasHbIX BMJOB HA OMUCAHME DIEKTPUYECKOTrO TOJSA PA3IHYHBIMU
cpelicTRAMK: 3aKOHAMH COXpaHeHHs 3apsAna W 3akoHoM KynoHa, CHIOBBIMH
JIAHHSIMH, HANPSKEHHOCThIO, PA3HOCTHIO IOTEHUMANOB, dHepruei. Peienue 3a1a4
HA OIHCAHUE CUCTEM KOHIEHCATOPOB.

3a7aun pasHbIX BUIOB Ha OMHCaHMe MarHUTHOTO MOJIsl TOKA U ero JefCTBUs:
MAarHWTHAs HHIYKIHSA U MarHUTHBIN TIOTOK, CUJIa AMIIEpa U cuia Jlopenua.

PerieHle KauyeCTBEHHBLIX OKCIICPHMEHTANBHBIX 3aJja4 C HCIOJIb30BaHUEM
5JIEKTPOMETPa, MarHUTHOT'O 30H/a ¥ APYToro 000py10BaHusI.

IocTostHHbIH JIEKTPHYECKHH TOK B PasjIHYHbIX cpefax (9 1)

3afauy¥ HA pa3NUuHble TNPUEMBl pacyeTa COMPOTUBICHUS CHOXHBIX
3JEKTPUYECKUX Leneid. 3aauy pasHbIX BUJIOB «a OMHCAHHE SNEKTPUIECKUX Lerel
MOCTOSIHHOT'O JIeKTPUYECKOro TOKa ¢ OMOLIBIO 3akoHa OMa Juisi 3aMKHYTOH 1ienH,
sakoHa Jhxoyys — JleHua, 3aKOHOB MOCHNENOBATENBHOIO M IapajlicbHOrO
coenuuenuii. O3HakomueHue c mnpaBwiaMu Kupxroda mnpu pemieHWd 3anauy.
[ToctanoBka M pelieHHE (POHTANBHLIX 3KCIEPUMEHTANBHBIX 33Ja4 Ha
onpeeNneHue noKa3auuii MpueopoB NPY U3MEHEHHH CONIPOTHBIICHHS TE€X MM HHBIX
Y4acTKOB 1IeMHU, Ha ONpeeiCHHe CONPOTUBIEHUH yuacTKOB LeNH H T. 1. Pelnenne
3a71a4 Ha pacdeT ydacTka nend, umetouteii DJ1C.

3ajauy Ha ONHMCaHUE MOCTOAHHOIO IEKTPHYECKOrO TOKA B JJICKTPOIMTAX,
BAaKyyMe, ra3ax, MOJyNpPOBOJHHUKAX: XapaKTePUCTHKa HOCUTEIeH, XapaKTepuCTHKa
KOHKPETHBIX SIBIICHHUH U Jip. KauecTBeHHbIE, SKCIIEPUMCHTAIbHbIC, 3aHUMATCIIbHBIC
3a71a4H, 321244 ¢ TEXHUYECKHUM COJIep)KaHHeM, KOMOUHMPOBaHHbIE 3aa4H.

KOHCTpYKTOpCKHE 3afaudl Ha IPOEKThI: YCTaHOBKa JUIl HAarpeBaHus:d
JKUJKOCTH Ha 3aJaHHYIO TEMIIEparypy, MOJeNb aBTOMATHYECKOrO yCTPOHCTBaA C



3NIEKTPOMArHUTHBIM peJie, IPOEKTHl WM MOJENN OCBEIUEHUS, BBIIPAMUTENb U
YCUJIUTENb Ha MOJYNPOBOAHMKAX, MOAEIH HM3MEPUTENbHBIX MpUOOPOB, MOAEIU
«YEPHOTO SLIUKAY.

JJieKTpOoMarHHTHbIE KoJieGaHus H BoJHBI (134)

3agauu pa3HbIX BUJIOB HA ONKUCAHUE SABJICHUA DJIEKTPOMArHUTHON MHIYKIIUH:
3aKOH DJIEKTPOMAarHWTHOM HHIYKIHH, IpaBuio JIeHIa, HHAYKTHBHOCTE.

3aja4yy Ha HEePEeMEHHbIH SMEKTPUICCKII TOK: XapaKTePUCTUKH TTEPEMEHHOTO
9JIEKTPHUECKOTO TOKA, dJIEKTPUIEeCKHe MAaIIUHEL, TpaHC(hOpMaTop.

3ajayd Ha OIMCaHWe pa3MYHBIX CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH:
CKOPOCTb, OTPAXEHHE, NpeioMIleHUe, MHTep(epeHLMs, JUdpaKiiys, IOIApU3aLsL.
3a/1a4uu 10 reoMeTPUYECKOH ONITHKE: 3epKaiia, onTudeckue cxeMmsl. Kimaccuduxarms
3aaa4 1o CTO u npumepb! UX perieHus.

3ajayu Ha OIpelNesIeHHE ONTUYECKOM CXEMBI, COIepXKallelcs B «YEPHOM
AIIAKeY»: KOHCTPYHpOBaHUE, TpHEMbl W TpuUMephl pelleHus. [ pynmnoBoe u
KOJUIEKTHBHOE  pEIIeHHE OJKCIEPUMEHTAIBHBIX 3a1a4 ¢  HCIIOJIb30BaHHEM
ocumiiorpada, 3ByKOBOro reHeparopa, TpaHcgopmaropa, KOMILIEKTa NpHOOpPOB
IS U3Y4YeHMS CBOMCTB BJIEKTPOMArHUTHBIX BOJIH, DSJIEKTPOM3MEPUTENBHBIX
npubOpoB.

KoHcTpyKkTOpcKkMe 3a1aud ¥ 3aJa4ydl Ha MPOEKTHI: IJIOCKUN KOHJEHCATOP
3a[JaHHOM €MKOCTH, I'eHepaTOphl pa3Nnu4HbIX Kojebanuil, npubop Amst U3MepeHus
OCBELUEHHOCTH, MOJENb IEPELavn JIEKTPOIHEPTUH U JIP.

OGobuamiiee 3aHATHE 00 METOAAM H HpHEMaM peleHHs (PUIHYECKHX
3aaa4 (24)

2. KomuyecTBO Y4eOHBIX 4HACOB, Ha KOTOpOe paccudTaHa paboyas

nporpamMmma
Ne Beero
HaumMeHoBaHMe pa3iesioB
n/n YacoOB
1 ®dusnueckas 3anaya. Knaccupuxanus 3agad (4 4) 4
b IlpaBuna u npuemMbl perieHus Gpuznueckux 3anay (6 y) 6
3 Junamuka u cratuka (8 u) 8
4 3akoHbI coxpaHeHus (8 u) 8
5 CtpoeHue U CBOICTBA ra3oB, )KUAKOCTe!H ¥ TBEPAbIX Ten (6 | 6
4)
6 OcHoBbI TEpMOAUHAMUKH (6 1) 7
7 DNeKTpuUYecKoe U MarHuTHoe 1o (5 4) 5
8 [TocTOAHHBIN 3NEKTPUUECKUMA TOK B pa3nu4HbIX cpenax (9
4)
ONeKTpOMarHuTHbIE KojieOaHus v BOJIHEI (14 1) 13
10 Obobmaroniee 3aHsITHE M0 METOJaM U NpHEMaM pelueHus | 2
¢hm3nveckux 3ama4 (24)
Hroro 68

3. TpeboBannusi kK ypoBHIO OCBOEHHS COJEP:KAHHS Kypca.



Yyaiuecs: J0JKHBI YMeTh:

- aHaJIM3MPOBATh (PU3UYECKOE SIBICHHE;

- I[IpOroBapuBaTh BCIYX pElLIEHUE;

- aHAIM3UPOBaTh NOJYyYEeHHBIH OTBET;

- KJacCHM()UIMPOBATH NPeIOKEHHYIO 3a/1a4Yy;

- COCTaBJIITh NPOCTEHINMX 3a/1a4H;

- TIOCNEIOBATENbHO BBIMOIHATH U IIPOrOBAPHBATE JTAILI PEIIEHUs 3a1a4YM
CpelHEeH TPYAHOCTH;

- BbIOMpATh pallMOHANBHEIH CIIOCOD PELIEHHS 3a1a4H;

- peumaTth KOMOMHMpPOBAHHBIE 3aja4M;

- BIAJIETh Pa3jIMYHBIMH METOJAMH pELIeHMs 3aJay:  aHATUTHYECKHUM,
rpaU4eCcKuM, SKCIIEPUMEHTANBHBIM U T.J.;

- BJIaJIeThb METOJaMH CAaMOKOHTPOJIA K CAMOOLICHKH.

4. OxugaeMbIMH pe3yJibTATAMH 3aHATHH ABIAIOTCH:

. paciipenye 3HaHuM 00 OCHOBHBIX QNrOPUTMAax peHieHHs 3ajad,
Pa3NMYHBIX METOAAX IpUeMax peleHus 3a/1a4;
. pa3sBUTHE IO3HABaTENIbHBIX HHTEPECOB, MHTEUIEKTYAdbHBIX H

TBOPYECKMX CHOCOOHOCTEH HAa OCHOBE OMBITA CAMOCTOATENBHOTO TIPHOOpETEHHS
HOBBIX 3HaHWH, aHaJIM3a 1 OLEHKH HOBOM HHpOpMAIIUH;

. CO3HATEJIbHOE CAMOONPEEIEHUE yYEHHKa OTHOCHTENBHO Ipoduiis
JasibHei1ero o0y4eHus il npodecCHOHANBHOM JesaTelbHOCTH;
. NOJNyYeHHEe MPEACTaBIeHUu O posd (U3MKKM B MO3HaHWUH MHpA,

(PHBMHGCKI’IX H MaTCMaTHYCCKUX METOLAaX UCCIICA0OBAHMA.

S. TemaTn4eckoe NIaHHPOBaHHE

Ne No Tema Hama nposedenun

n/n | n/m Mo niany | ®akr

10 kaace

1.@usngeckas 3a5a9a. Kracenpurannsn 3axaqs (44)

1 1 Yro Takoe (u3uveckas 3amava.

2 2 Knaccuduxanus hu3ndeckux 3amad.

3 3 OcHoBHEIE TpeOOBaHUS K COCTABIICHHIO 3a1a4

4 4 ITpumepa 3a/1a4 Bcex BHJIOB

2.1IpaBuja u npHeMbl pelieHHs PHUIHUECKHX 3aaa4 (649)

5 1 DTtanbl perieHns GU3HUECcKoil 3ana9n.

6 2 Mcnoib30BaHuE BEIMUCIUTENIBHON TEXHUKH JUIS PACYETOB.

7 3 AHaiu3 pemieHNs U ero 3Havenue. Odopmienne pemeHns.

3 4 Pasnuunble npueMsl 1 criocoObl pelieHuMsl.

9 5 MeTo pa3MepHOCTEH, rpadHUEecKHE peleH s

10 6 ITpumepa 3a1au Bcex BUIOB

3. unavuka n craruka (84)

11 1 KoopauHatHblii METOJT peleHus 3a1ad no MeXaHHuKe.

12 2 Pelnenue 3aga4 Ha OCHOBHEIC 3aKOHBI JHHAMEKH

13 3 Pemienue 3amad Ha JBHKEHHE MAaTCpHAlLHOW TOYKH,
CHCTEMBI TOYEK.

14 4 3aauu Ha ONpEJEIeHHEe XapaKTePUCTHK PaBHOBECHS




Ne Ne Tema Jama nposedenusn
n/n | n/m Ilo muany | ®akrt
(H3UYIECKHUX CHCTEM.
15 3 3ajaul Ha MPUHLHAI OTHOCHTEIBHOCTH
16 6 PemeHue pa3IMUHBIX CIOKETHBIX 3aa4
17 7 Pemiennie  SKCIOEPHUMEHTANBHBIX 3a/ad € OBITOBBIM
coJiep>kaHueM
18 8 Pernenue 3ana4 NOBBILEHHOH CIIOXKHOCTH
4.3axonn1 coxpanenus (849)
19 1 3ajaud HA 3aKOH COXpaHECHHUS MMIYJIbCa M PEeakTHBHOE
JBHKCHHE.
20 2 3ajaum Ha onpeiesieHHe paboTl H MOIHOCTH.
21 3 3anaun Ha 3aKOH COXPAHCHHMA H IIpEeBpaliCHHs MeXaHuye-
CKOMl SHEPIHUH.
22 4 PemieHue 3a1a4 HECKOJILKHMHU crioco0aMu
23 5 KoHCTpYKTOPCKHE 3a/1a4K U 3a/1a4M Ha IPOECKThI
24 6 KOHCTPYKTOpCKHE 3a1a41 U 3a1a4l Ha IPOEKTHI
25 7 Perienue 3a/1a4 MOBHIMIEHHON CITOKHOCTH
26 8 Pemenne 3aa4 NMOBBILIECHHOM CIOKHOCTH

5 Ctpoenne i cBOMCTBA ra3oB, :KuAKocTell H TBEPABIX TeL (64)

27 1. PelneHue 3a1a4 Ha 0cHOBHbIE nosoenns MKT

28 2. 3aauy Ha ONMcaHHe MOBEICHHs WICAIBHOIO rasa
29 3. 3amauy Ha CBOICTBA I1APOB

30 - 3agaun Ha ONTUCAHUC SIBJICHHI TOBEPXHOCTHOTO CJIOH
31 3. Pacuet u30bITOYHOIO JAABICHHS B MBUILHBIX ITy3bIpsAX
32 6. Pemrenne koMOUHHPOBAHHbBIX 33124

6. OcuoBBbI TepMoUHAMUKH (61)

33 1 KomOuHupoBaHHBIC 3a/7a4l Ha I[EPBLIA  3aKOH
TEepMOAUHAMHKH.

34 2 [TpuMeps! 3ananus U pemenus 3agad EI'D O6mme
HCJIOCTaTKH

11 xirace

1 1 KayecTBenHble 3a7lays Ha OCHOBHOE YpaBHEHHE
MOJEKYISIPHO-KHHETHYECKOH TCOPHH.

2 2 3ajaun Ha CBOMCTBA MapoB.

3 3 Pemrenne 3ama4 1o TeMe « TenjioBpie JBUraTemy

4 4 Pemierne OMMMOHAJHBIX  337a4 € Pa3BEPHYTHIM

OTBETOM

7. DAEKTPHICCKO

¢ H MaruuTHoe noJs (54)

5 1 XapakrepucTHKa ~ pemIeHMs  3aja4  pasjena
AJIEKTPOIMHAMHKA

6 2 3ajiauM pa3HbIX BHIOB Ha OMHCAHHE JIEKTPUUCCKOrO
oyt

7 3 Peumrenne 3aa4 Ha OTHCAHHE CHCTEM
KOH,ZI(?HC&TOPOB.

8 4 3anaul pasHbIX BUJOB HA ONHCAHHE MarHUTHOrO
HOJIsi TOKA

9 3 PereHre kayecTBEHHBIX 3a/1a4

8.ITocrosnublii 2JieKTPUYECKHIl TOK B pa3iIH4HbIX cpeaax (9u)

10

1

3ajmayn  Ha  padIMYHBIE  IIPHEMbl  pacuera

CONPOTHBJICHHUSA CJIIOKHBIX JICKTPHUCCKHX HETICH.




Ne Ne Tema Jlama nposedenusn

n/n | n/m Ilo nnany | Pakr

11 2 3ajayM pasHbIX BHIOB Ha 3akoH OMa JUisl 3aMKHYTOH
HerHu.

12 3 Pernrenne 3a1a4 Ha 3akoH [[xoyns — Jlenna, 3akoHOB
TIOCTICAOBATEILHOr0 ¥ NAPAIEILHOTO COEIHHCHHI.

13 4 Osnpaxomnenue c¢ npaemiamu  Kupxropa npu
pelIeHHH 3a/1a4.

14 5 Pewenne 3ama4 Ha pacuet DJIC.

15 6 3ajayd Ha OMHCAHHUE MOCTOSHHOIO JJIEKTPHYECKOrO
TOKA B 9JIEKTPOJIHTAX, B razax, NOJYHIPOBOJTHHKAX.

16 7 Penienue SKCIEPUMEHTAIBHBIX 3a/Ja4 HAa 3aKOHBI
MOCTOSHHOIO TOKa

17 8 Pelnenye oMMIMAIHBIX 33124 11O JJAHHOU TEMe

18 9 Pemenne TecToBBIX 3amaHmii mo Teme «Tox B

pa3IMYHBIX Cpeaxy
9, DaeKTPOMArHAUTHLIE KoJIeGaHusA U BOJHBI (1341)

19 | 3agaud  pasHBIX BHAOB Ha OIHCAHHC SBJICHHSA
NIEKTPOMArHHTHOH HHIYKIIHI

20 2 3ajaun Ha NEPEMEHHbIH JIEKTPHYCCKHIl TOK

21 3 3ajaud  Ha TIEPEMEHHBI  DJIEKTPUYECKHH  TOK:
3JIEKTPHYECKHE MALIMHBI, TpaHcHOpMAaTOp

22 4 3ajaud  HA  ONMCAHWE  PA3NMMYHBIX  CBOMCTB
IEKTPOMATHATHBIX BOTH

23 5 3ajay HA  ONHCAHHE  Pa3IHYHBIX  CBOWCTB
SAEKTPOMATHATHBIX BOJH: AR(paKuusl, HONsPH3ALIHAS

24 6 3ajau MO TEOMETPUYECKON ONTHKE: 3epKaja,
ONITHYECKHE CXEMBI

25 7 Knaccuduxanus 3amad no CTO u npumepsr ux
pELIEHHUS.

26 8 PenicHue HKCIICPHMCHTAIBHBIX 3aj1a4 +
MCIOJIb30BaHUeM ociLiorpada

27 9 Pemenne IKCIEPUMEHTAIBHBIX 3ajad c
HCIIOJIB30BaHNeM TpaHcopmaropa

28 10 Pemenue IKCIIEPUMEHTAIBHBIX 3a1au c
HCIIOJIb30BaHHEM MHHHU nabopaTopuH 1o
IEKTPOMHAMHUKE

29 11 KOHCTPYKTOPCKHE 3aa4Hl 10 JAHHOl TeMe

30 12 Pemenue 3a1a4 NOBBILLEHHOH CI0XHOCTH

31 13 TecTupoBanue TO TeMEe  «DIEKTPOMATHUTHHIC

KoseOanus ¥ BOJIHbLI»
O6o0maromee 3aHATHE N0 METOAAM H
npuémaM penreHus PHU3HICCKHX 32124

32 1 [Tpumeps! 3a1anus U pemenus 3aaa4 EI'D
33 2 [TpuMeps! 3a1aHus | pemenus 3a1a4y EI'D
34 3 O61re HEZOCTATKH NpK BhIONHEHNNA 3azanuii EI'D

IMpunnunL 0T6OPa COAEPKAHMS H OPraHH3ANHH YHeOHOT0 MaTepHaJIa
° COOTBETCTBHE COJEpP)KAHUsSI 3a/lauy YPOBHIO KJIACCHYECKOH (DU3HKH,
BBIAEPIKABIIMX TPOBEPKY BPEMEHEM, a TAKXKE YPOBHIO Pa3BUTHSl COBPEMEHHOM



(u3MKH, ¢ BO3MOXHOCTBIO MOCTPOEHHUs B IIPOLECCE PELICHMU (Gu3MUECKUX U
MaTeMaTHUECKMX Mopeneil H3ydaeMbIX OOBEKTOB C pas3iMyHOH CTENEHBIO
JeTanu3aly, pealu3yeMoii Ha OCHOBE MPHMEHEHHUS: KOHKPETHBIX 3aKOHOB
GU3UIECKHUX TEOPUH, (yHIaMEHTaNbHBIX $u3HUEeCcKuX 3aKOHOB,
METOJIONOrMYECKUX MPHHIHUIOB (U3NKH, 4 TAKKe METOJIOB SKCIepHMEeHTANbHON,
TEOPETHYECKOM ¥ BEIYUCIUTENBHON (PU3HKH;

° COOTBETCTBHE COIEPKAHMS U (POPM NPEBBICHU 331a4 TPEOOBAHMAM
roCy/IapCTBEHHbIX IPOTPaMM 110 (PH3HUKe;

o BO3MOXCHOCTh OOyYeHHs aHaIu3y YCIOBHH 93KCIEPUMEHTATIbHO
HabIoAaeMbIX ABJCHHUN, paccMaTpUBAEMbIX B 3a[1a4¢€;

° BO3MOYKHOCTEL (DOPMHPOBAHMSI TMOCPEACTBOM COJCPIKaHMA 33124 U
METOIOB MX PelIeHHs HAyYHOI'O MUPOBO33PEHUS U HAYyTHOIO NOAX0/a K H3YYCHUIO
SIBJICHH TIPUPOMBI, aIeKBATHBIX CTUIIIO MBIIIIEHUS, B PaMKaX KOTOPOTO MOXKET
OBITh pelleHa 3a7a4a;

o YKU3HEHHBIX CUTYaIlHi ¥ pa3BUTHA HAYYHOrO MUPOBO33PEHHU.

I[Npennaraemblii Kypc OpHEHTHPOBaH Ha KOMMYHHKATHUBHBbIH
HccienoBaTeNbCKHii MOXo 1 B 00y4YeH!H, B KOTOPOM IPOCTIeKHUBAIOTCS CIEAYIOIINE
3Tanbl CyOHEKTHON NESTENbHOCTH YJaIUXCsl W YUUTeNs: COBMECTHOE TBOPYECTBO
YUYHTENs M YYalUXCs MO CO3JaHMIO (U3MYECKOH NPOONEMHOH CHUTyauuu Wiy
JIeSITELHOCTH 10 TTOAG0PY HMKIIa 33124 110 H3y4aeMoii TemMe — aHau3 HalICHHOH
npoGIieMHO# cUTyanuu (3azaun) — deTkoe GOopMyIMpoBaHue (U3MYCCKOH YacTH
npobiemsl (3agauy) — BHIBHXKEHME THOOTE3 — paspabotka Mojeneu
(bu3MuEecKMX, MATEMATHIECKHX) — TPOrHO3UPOBAHHUE PE3YNHTaTOB PABUTHS BO
BPEMEHH OKCIEPMMEHTANbHO HaOMOJaeMbiX —SBICHHH — poBepka M
KOPPEKTHPOBKa TUIIOTe3 — HAXOXKAESHHE PEICHHI — MPOBEPKa K aHAIH3 PeICHUH
—> IpeJUIONKEHHS [0 KCTIONE30BaHUIO MOIYYEHHBIX Pe3y/IbTaTOB /Ul IOCTAHOBKH 1
peleHus Apyrux mnpolneM (3afad) No u3ydaeMoil TeMe, 110 paHee U3yUCHHBIM
TeMaM Kypca (QU3HKH, a TAKKE [0 TeMaM JpYriX IPeIMETOB ECTECTBEHHOHAY THOTO
LUK, OLeHKA 3HAYCHUSI.

MeToabl H OPraHU3aANHOHHBIE (POPMBEI 00yUeHMsI

JUia peanusalMyd Lejed M 38124 JAaHHOro IPHUKIAZHOTO  Kypca
MpPEANOoNaraeTcs UCIONb30BaTh CleAyromye (pOpMbl 3aHATUH: TPAKTHKYyMbI IO
pelIeHMIO 3aja4, CcaMocToATeNbHas paboTa y4amuxcs, KOHCYJIbTallHH, 3ater,
TecTupoBanue. Ha 3aHATUSX NPHUMEHSIOTCS KOJUICKTHBHBIC M HWHIMBUIYalIbHBIC
dopmbI paboThL: TOCTAHOBKA, PEIlieHUs. A 00CY K ICHHS PELIEHWs 3a/1a, TOAroToBKa
K eJMHOMY HaIlHOHAJLHOMY TECTHPOBAHMIO, MOAOOD H COCTAaBICHHE 33124 HA TEMY
u 1.0 IIpenmonaraeTcs TaK)Ke BBINOJIHEHHE JOMAIIHMX 33JaHUM IO PELICHHMIO
3amay. JIOMHUHAHTHOHM jXe (OpMOHl y4YeHHS TOJDKHA CTaTh MCCIIEN0BaTe/IbCKasd
JesTeJIbHOCTh YUEHUKa, KOTopas MOXeT ObITh peajii30BaHa Kak Ha 3aHATHIX B
KIacce, TAK U B XOJIE CaMOCTOATENbHOM paboThl yualuxcs. Bee 3aHATHS OJDKHB!
HOCHTD [IPOONEMHBII XapaKkTep U BKIFOYATh B c€0sl CAMOCTOATENIBHYIO paboTy.

Metonbl 00yuyeHHs, IPUMEHAEMbIE B PaMKax MPHUKIAJHOTO Kypca, MOTYT U
NOMKHBI  OBITH  JOCTATOMHO  pa3HooOpasHbiMu.  Ilpexxnie  Bcero  3TO
JcCIeoBaTeNbekast paboTa caMux yUalIixcs, COCTaBeHre 00001IaronKX TadNuil,



a TaKKe IOAFOTOBKA M 3alllATA YYallMMHUCS AITODHTMOB pelieHHs 3aiad. B
3aBMCUMOCTH OT UHIMBHAYAIBHOTO TUIaHa yUUTENb JOJDKEH MpeajiaraTh yqaumces
[IOATOTOBICHHBIM UM IepedeHb 3a/1a4 Pa3IHuYHOr0 YPOBHS CJIOWKHOCTH.

TMoMUMO MCCIEIOBATEILCKOFO METOAA I[enecoodpasHo HCHONb30BaHHEe
YaCTUYHO-TIONCKOBOTO, MpPOOJIEMHOTO M3JIOXKEeHHs, a B OTHENbHBIX CIydasx
MH(OPMALMOHHO-WLOCTpaTUBHOro. [locieHuid METOA INPUMCHACTCA B TOM
cilyuae, KOIJa Yy y4alyxcsi OTCYTcTByeT 0asa, TMO3BOJANOIAA HCIONB30BATh
NPOIYKTHBHBIE METO/IBI.

CpencrBa 00yueHus

OCHOBHBIMH CpeACTBaMH OOyHeHHsl TpH H3YHCHHHM NPUKIAAHOTO Kypca

ABNAKOTCA:

. dusugeckue NpudopLI.

. ['paduueckue WIMIOCTpaLUK (CXEMb, YEPTEXKH, rpaQuKu).
. JlunakTuyeckue MaTepyanbl.

. VyebHUKH QU3MKH [T CTAPILHUX KIIACCOB CPEIHEH IIKOJIbL.
o VuebHbie noco0us no pu3uKe, COOPHUKE 3a/a1.

Opranu3anusi cCaMoCTOATEILHOI PadoThi

CamocTosTenbHas paboTa mnpejnojaraeT Co3JaHue  JUIAKTHYCCKOro
KOMILIEKCa 3ajay, pELIEHHBIX CaMOCTOATENIbHO HA OCHOBE MCIOJIB30BAHMS
KOHKPETHBIX 3aKOHOB (GM3MYeCKMX TeopuH, (yHIaMeHTaIbHBIX (uU3HIECKUX
32KOHOB, METONONOIMYECKHX TMPUHIMIOB  (U3MKK, a TakkKe METOMOB
9KCIIEPHMEHTANBHOI, TEOPETHUECKOM H BRIMUCIUTENLHON QU3NKN M3 PasIHYHBIX
cOOPHHUKOB 3a/la4 ¢ OpHeHTalueil Ha mpoduIbHOE 00pa30BaHHe YHaIHMXCH.

Texymias aTTecTaNus Ka4ecTBa yCBOCHUS SHAHHH

Tekylasi arTecTaiysi NPOBOJUTCA B BHAE MNHCbMECHHBIX KOHTPOJBHBIX
(TecToBBIX) paboT. BhIMonHEHHE NPOBEPOUHON PabOTHI NpeAroaraeT PEreHne
HECKOJIBKHX MpPEINOKEeHHBIX 3a7ad II0 ONpeJieleHHOMy paszeny Kypca. B xone
BBIMOJHEHMs] Kypca IUIaHUpyeTCsl NPOBOAUTE 00yyalolue 1 KOHTPOJbHBIC TECTHI,
KOTOPBIE MO3BOJIAT 3aKPENHTh M IPOKOHTPOIHPOBATE MOy IEHHBIC 3HAHUS. Ouenka
3HAHMH M YMEHUH 1IKOJIBHHKOB [POBOAMTCS C YUETOM Pe3YJIbTaTOB BbIMOJIHEHHBIX
NPaKTHYECKHX W HCCIENOBATENbCKMX paboT, y4acTHs B 3aIlUTE PEIICHUA
SKCIIEPUMEHTATBHBIX, TEOPETUYECKUX U BBIYUCIIUTENbHBIX 38/1a1.

HUToroBasi aTrecramnus

Kypc 3aBepizaercs 3a4€TOM, Ha KOTOPOM NPOBEPAIOTCA NPAKTHICCKH yMCHHS
NPHMEHSTH KOHKPETHBIE 3aKOHBI QU3MUECKUX TEOpUH, (PyHIaMEHTAIBHBIE 3aKOHEI
GU3MKM, METOJONOrMYEecKHE MNPMHIMIBI  (HU3MKH, a2 TaKKe  METOADI
IKCIEPUMEHTANLHOH, TEOPETHYECKOH U BBIYUCTUTENLHOM (u3nku. IIpoBepsaroTcs
HABBIKH TI03HABATENBHON JEATENIbHON PpA3NUYHBIX KATErOpHH y4alluXcs Mo
pELIeHHIO TIPEJIOKEHHON 3a1a4u.

OxufaeMbIMHE Pe3yJibTATAMHU 3aHATHE SB/ISHIOTCH:

. paclpende 3HaHUN 00 OCHOBHBIX aIrOPMTMax pelleHus 3ajad,
pasNMYHBIX METOJAX MIPUEMax pelieHus 3aady;
o pasBUTHE TIO3HABATE/IBHBIX HMHTEPECOB, HHTEIUIEKTYalbHBIX U

TBOPYECKHX CTIOCOBHOCTEH Ha OCHOBE OINBITA CAMOCTOSTENBHOrO MPHOOpETeHHs
HOBBIX 3HAHMIA, aHANKM3a U OLIEHKH HOBOH HH(pOpMaIuu;



. CO3HATENLHOE CaMOONpeeNeHre YYeHHKa OTHOCHTENLHO MpoQuils
nanpHeiilero 00ydeHus Win mpodeccCHoHaIbHOM JAesITeIbHOCTH;

. MOJlyyeHUe [PEeJCTAaBICHHH 0 poiaM (QU3MKH B TO3HAHMH MHPa,
(pU3MYECKUX U MATEMATHYECKHX METONAX HCCHEOBAHM.
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