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IHosicHuTEIbHAA 3aIIUCKA
Ipeamer: pusuka
Kaacc: 10-11
Bcero yacoB Ha u3y4eHue nporpammbl: 136
KoanuyecTBO 4acoB B HeJAe10: 2
PabGouass mporpamma »Jl€KTUBHOTO Kypca Mo ¢usnke « dusnka B 3agadax

COCTaBJICHA Ha OCHOBC

o «lIporpammbl smekTUBHBIX KypcoB. ®Pusuka. 9-11 kmaccel. IlpodunsHoe
oOydeHnuey, coctaButenb: B.A. KopoBuHs, - «/Ipoda», 2007 r.

® aBTOpCKOl mporpammbl «Metoabl pelieHus (uzmdyeckux 3agau»: B.A.
Opios, 10.A. Caypos, - M.: lIpoda, 2005 r.

Jlns peanuzanyy NporpaMMbl MCHOJB30BaHO yueOHoe mocodue: B.A. Opiios,

I0.A. CaypoB «IlIpaktuka pemenus ¢usnueckux 3amad. 10-11 xmacce», -

«Benrtana-I'pad», 2010 r.

Kypc paccuuman na 2 200a ooyuenusn

Iean DJeKTHBHOIO Kypca:

1. pa3BuTHE TIO3HABATEIBHBIX  WHTEPECOB, HWHTCIUICKTYaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEH B Mpollecce pemieHus (QU3HYECKUX 33134 |
CaMOCTOSITEITLHOTO MPUOOPETEHUST HOBBIX 3HAHUIA,

2. COBEPIIEHCTBOBAHME MOJTYYECHHBIX B OCHOBHOM KypCe€ 3HAHUI M YMEHUI;

3. (dopmupoBaHHe TpEACTaBUTENICH O TMOCTAHOBKE, KiaccUpUKAIiA,
IpreMax U METOJIax pelieHus (PU3nIecKux 3aay;

4. mpuMeHATHh 3HaHWS TO (u3nKe I OOBSICHEHUS SBICHUW TPUPOJIBI,
CBOWCTB BEIIECTBA, PEIICHUS (PU3NYECKHUX 3a/1ad, CaMOCTOSATEIHLHOTO
npuoOpeTeHnssT ©  ONEHKM HOBOW  WHpoOpMamuu  (PU3AYECKOTO

coJiepKaHusI.


http://festival.1september.ru/authors/102-867-101/

Jagaum Kypca:

1. yrnyGnenue u cucreMaTu3anus 3HAHUN yJaIuxcs;
2. yCBOGHHE yJallUMHUCS OOIINX aIrOPUTMOB PEIICHUS 3a/1a4;

3. OBJIaJICHHE OCHOBHBIMHU METOJaMU pPEIICHUs 3a1a4.
2. O0mas xapaKkTepucTHKA Kypca

[Iponecc pemieHus 3amad CIyKUT OJHUM U3 CPEIICTB OBJIAJACHUS CUCTEMOM
HAyYHBIX 3HAHUU IO TOMY WJIU MHOMY YyueOHOMY mpeameTry. OcoOeHHO Benuka
€ro poJib npu 00ydeHuu GU3MKe, e 3a/1a41 BHICTYNAIOT ICHCTBEHHBIM CPEJICTBOM
dbopmMupoBaHusi OCHOBOMOJAraromux GU3NYECKUX 3HaHUN U yMeHui. B miporecce
pemieHuss oOydaromuecss OBJAJEBAIOT METOJaMU HCCIENOBAHUS Pa3TUYHBIX
SIBJIEHUM TPUPOJbI, 3HAKOMATCS C HOBBIMHU IIPOTPECCUBHBIMHU HACAMU U
B3IJIIIaMH, C OTKPBITUSMH OTE€YECTBEHHBIX YYEHBIX, C JOCTHXKECHHUSIMH
OTEUYECTBEHHOMN HayKH U TEXHUKH, C HOBBIMU Mpodeccusimu.

[IporpamMma »3JIEKTUBHOTO Kypca OPHUEHTHUPYET YUWTENd Ha JaibHEHInee
COBEPIIEHCTBOBAHHUE YK€ YCBOEHHBIX OOYyYaloIMMHUCA 3HAHUW W yMmMeHH#. J{ms
ATOrO BCS MpOrpamMma JEIUTCS Ha HECKOJIBKO pa3fesoB. B mporpaMme BbIAEIECHBI
OCHOBHBIE pa3fenbl IKOJIBHOTO Kypca (DM3MKH, B Havalle U3yUYEHHUS KOTOPBIX C
yUYalIUMUCS TIOBTOPSIOTCS OCHOBHBIEC 3aKOHBI M (OpMYIbl JaHHOTO pazzaena. [Ipu
noadope 3aaad Mo KaKIOMY pasliely MOXHO HCIOJb30BaTh BBIYUCIHTEIBHBIC,
KaueCTBEHHbIE, TpaduuecKkue, SKCIIePUMEHTAIbHBIC 3a1a4H.

B Hauvasie u3ydeHus Kypca HAaeTCA IABA YPOKa, LEIbK) KOTOPBIX SIBISETCS
3HAKOMCTBO YYaIIUXCS C MOHATHEM «3aJlauay, uX Kiaccudukanueid 1 OCHOBHBIMH
cnocobamu pemieHusi. bornblioe 3HaueHWE JAeTCA  aNrOPUTMY, KOTOPBIN
(dbopMHUpYET MBICTUTENBHBIE OTEpPAIlMU: aHAJU3 YCIIOBUS 33/1a4H, JOTajKa, IPOSKT
pelIeHus, BbIIBU)KEHUE TUIIOTE3bI (PEILIEHHE), BBIBO/I.

B 10 kmacce mnpu pemeHud 3anad  oco0O€ BHHUMaHUE YACISIETCS
MOCJIEIOBATEIILHOCTH JNEUCTBUM, aHAIIN3Y ¢dbuznyecKoro SIBJICHHS,

MIPOTOBAaPUBAHUIO BCIIYX PELICHHUS], AaHAJIU3Y MOJIYYEHHOTO OTBETA.



[Ipy moBTOpeHHH O00OOLIAIOTCSA, CUCTEMATU3UPYIOTCA KaK TEOPETUUYECKUM
Marepual, TaKk W NPHUEMBbl PELICHMS 3aJad, NPUHUMAIOTCS BO BHUMAHHE LEIU
ITIOBTOPEHUS MIPU MTOATOTOBKE K €IMHOMY I'OCYJapCTBEHHOMY 9K3aMEHY.

I[Ipu pemenun 3aga4 1O  MEXaHWKE, MOJIEKYJsIpHOU  (usuke,
ANEKTPOAMHAMUKE TJaBHOE BHHUMAaHHME OOpamiaercs Ha (QOopMUpPOBaHHE YMEHHM
pemaTh 3a/1a41, Ha HAKOIUIEHUE ONBITA PELICHMS 3a/1a4 Pa3JInYHON TPYJHOCTH.

B konue wu3yueHus OcHOBHBIX TeM («KuHeMaTuka | JAMHAMHKAY,
«MonexynspHas ¢pusznkKa», «NEKTPOJUHAMUKAY) MPOBOAITCS UTOTOBBIE 3aHATHS
B (opMe MpoBEepOUYHBIX pPAOOT, 3aJaHUsl KOTOPHIX COCTAaBJIEHbl HAa OCHOBE
oTKpbITEIX 0a3 EI'D no ¢usuke yactu «B» u yactu «C». PaboThl paccuuTansl Ha
1Ba yaca, cogepxkar ot 5 1o 10 3amau, aBa BapuanTta. [locne n3yueHus HeOOIbIINX
TeM («3akoHbl coxpaHeHus. [uapocratuka», «OCHOBBI TEPMOJMHAMHKNY,
«BonHOBbIE M KBAaHTOBBIE CBOWCTBA CBETAa») MPOBOIATCSA 3aHATHS B (dopme
TecTOBOM paboThl Ha 1 wac, comepskamieit 3aganus u3 EI'D (dactb «A» U 4acTh
«B»).

IIpuHIMDBI 0TOOPA COEPKAHUS M OPraHU3AIMHU Y4eOHOr0 MaTepHuaJia

o COOTBETCTBHE COJIEP)KaHUA 3a7a4 YPOBHIO KJIacCHYeCKoW (PHU3MKH,
BBIJICPKABIIMX IIPOBEPKY BPEMEHEM, a TaK)KE YPOBHIO Pa3BUTHsS COBPEMEHHOU
(Gu3MKU, C BO3MOXXHOCTBIO TOCTPOCHHUS B MpoIlecce pelieHus (HU3UIECKUX U
MaTEMaTUYECKUX MOJeNIed H3ydaeMbIX OOBEKTOB C PAa3IMYHON CTENEHBIO
JeTaanu3aluy, peaJn3yeMOM Ha OCHOBE IIPUMEHEHUSA: KOHKPETHBIX 3aKOHOB
buznuecknx TEOPHiA, byHIaMEHTAIBHBIX busnueckux 3aKOHOB,
METOJ0JIOTUYECKUX MPUHLMUIOB (PU3UKH, a TaK)KEe METOJOB SKCIIEPUMEHTAIbHOH,
TEOPETUYECKOMN M BBIUUCIUTEIBHON (DU3UKH;

o COOTBETCTBHE  cOAepX aHus H  (GopM  TPEabSIBICHUA  3aaa4y
TpeOOBaHUSM rOCYAapPCTBEHHBIX MPOrpamMM Mo (PU3UKE;

o BO3MOKHOCTh OOy4YEHHUS aHaJu3y YCIOBUI HKCIEPUMEHTAIbHO
HaOJII0/1aeMbIX SIBICHU, paccMaTpUBAEMbIX B 3a/1a4¢€;

o BO3MOXHOCTh (OPMHPOBAHUS IOCPEACTBOM COAEpKaHUSA 3aJad U

MCTOAOB HMX PCHICHHUA HAYYHOIro0O MHPOBO33PCHHA MW HAYYHOI'O IIOAXOOda K
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M3YUYCHUIO SIBIICHUUN TPUPOJIbI, aJICKBATHBIX CTUJIIO MBIIJIEHHUS, B paMKaX KOTOPOTO
MOKET OBbITh pelleHa 3a7a4a;

o KU3HEHHBIX CUTYaIM U pa3BUTHSI HAYYHOTO MUPOBO33PEHHUSI.

[Ipennaraemsiit KypcC OpPUEHTUPOBAH Ha KOMMYHHUKATUBHBIN
UCCJIEeIOBATEIbCKUM MOAXOA B OOYyYEHMHM, B KOTOPOM IPOCIEKUBAIOTCS
CJIEIYIOIINE 3Tallbl CYObEKTHON NEATENbHOCTH YYAIUXCS M YUUTENS: COBMECTHOE
TBOPUECTBO YYMUTENSI W YyYallUXcd MO CO3JaHHI0 (PU3nyecKod mpoOieMHON
CUTYallUd WU ACSTENBHOCTU MO MOA0O0pY IMKJIA 3a/Jady Mo M3yyaeMol Teme —
aHanM3 HaWJIEeHHOM NpoOJeMHON cuTyauuu (3a7ayu) 4eTkoe (HOpMyIUpOBAHHE
dbuznyeckor yactu mpoOJeMbl (3alaud)  BBIJABIDKCHHE THUIOTE3  pa3paboTKa
mozened  (¢pu3MuecKuX, MaTeMaTUYeCKUX) MPOTHO3UPOBAHHE  PE3YyJIbTAaTOB
Pa3BUTHS BO BPEMEHHU IKCIICPUMEHTAIBHO HAOJIO/IaeMBbIX SIBJICHUNW IPOBEpPKA U
KOPPEKTUPOBKA TUIIOTE3 — HAXOXKJICHHE PEIICHUN TPOBEPKA M aHAJIN3 pPelIeHUN
— TPEIJIOKEHHS TI0 MCTIOJIb30BAHUIO TIOJYYEHHBIX PE3yJIbTAaTOB ISl TOCTAHOBKH
U pelIeHus Apyrux mnpodiieM (3aaad) mo u3ydyaeMoil Teme, Mo paHee M3YyYEHHBIM
TemMaM Kypca (U3MKH, a Takke [0 TemMaM JIpyTUX [pPeaMEeTOB

CCTCCTBCHHOHAYYHOI'O IWKJIa, OICHKA 3HAYCHUAI.

O01mme pekoMeHAAUNH K MPOBEIEHUI0 3AaHATHI

[Ipy wu3ydyeHHMM Kypca MOIYT BO3HHUKHYTb METOJUYECKHUE CIIOKHOCTH,
CBSI3aHHBIC C TEM, YTO 3HAHUK IO OOJBIIMHCTBY pa3AciioB Kypca (U3HKHA Ha
YPOBHE OCHOBHOM IIKOJIBI HEIOCTATOYHO JUISI OCO3HAHHOTO BOCHPUATHUS psaa
paccMaTpuBaEMbIX BOIIPOCOB U 3a]1a4.

bonpmiass 4dacte Marepmana, COCTABIAIONMIASA COJEPKAHUE MPHUKIATHOTO
Kypca, COOTBETCTBYET TOCYJapCTBEHHOMY 0Opa3oBaTeIbHOMY  CTaHIAPTY
du3mdeckoro obpa3oBaHWs Ha MPOGHUIBHOM YpPOBHE, B CBS3H, C YeM Kypc HeE
CTOJIBKO pacIIupsieT KPyr MPEAMETHBIX 3HAHUN YUJalIuXcsl, CKOJIbKO yriayOJseT ux
3a CYET YCWJICHUS HEMPEIMETHBIX MHUPOBO33PEHUYECKOM M METOJI0JOTrHYECKOM

KOMIIOHCHT COACPIKAaHMA.



MeToabl ¥ OpraHu3anMoHHbIe GOpPMBI 00yUCHUSA

Jna  peammsanuu  weined W 3a4ad  JAHHOTO  NPUKIAAHOIO  Kypca
MPEANoaraeTcsa MCHoJIb30BaTh CleAyOmKe (HOPMbI 3aHATUN: MPAKTUKYMBI 10
pELICHHIO 3a/1a4, CaMOCTOsITENbHAs pabdoTa yyamuxcs, KOHCyJIbTaluu, 3a4eT. Ha
3aHATHSAX TPUMEHSIOTCS KOJJIEKTUBHBIE W WHIUMBUAYyalIbHbIE (POPMBI PaOOTHI:
NIOCTAaHOBKA, PEIICHHUs U OOCYXKJIEHUS pEIICHMs 3ajiay, MOATOTOBKAa K €IUHOMY
HAIMOHAJILHOMY TECTUPOBAHUIO, MOJ0Op M COCTaBieHUE 3a7ady Ha TeMy U T.J.
IIpenmnonaraercss TakXKe BBIIOJHEHUE IOMAIIHUX 3aJaHUM II0 PELICHUIO 3a]ad.
JlomuHaHTHOM ke (QopmMoil y4yeHMs JOJKHA CTaTh  HUCCIEN0BaTEIbCKas
JESTENBHOCTh YYEHUKA, KOTOpask MOXKET OBbITh peanin3oBaHa KaKk Ha 3aHATHUSX B
KJIacce, TaK U B XOJI€ CAMOCTOSITENIbHON paboThl yyamuxcs. Bee 3aHATHS TOKHBI
HOCHUTbH NMPOOJIEMHBIN XapaKTep U BKIIOYATh B €05l CaMOCTOSITENIbHYIO PaboTy.

MeTtonpl 00y4eHus, IpUMEHsSIEMbIE B paMKaX MPHUKIAJHOTO Kypca, MOTYT U
JIOJDKHBI  OBITh  JOCTaTOYHO  pa3HooOpasHbiMu.  [Ipexxne  Bcero 310
UccliefioBaTebckasi paboTa caMUX Yy4yalluXcsl, COCTaBJI€HHE 0000IaIUX
TaOJIUL], @ TaKKe MOJATOTOBKA M 3alllMTa YYallUMUCS aJIFOPUTMOB PELICHUS 3a/1ay.
B 3aBucMMOCTM OT HWHIAUMBHUAYAJIBbHOI'O IUIAHA YYWMTENb JOJDKEH IIpeaararb
y4YalMuMCs TOATOTOBJICHHBIN UM IIEPEUYEHb 3a7a4 PAa3IMYHOIO0 YPOBHS CIIOKHOCTH.

[ToMuMo HccIEIOBATENBCKOIO METOJAa LelIecoo0pa3HO HUCHOJIb30BaHHUE
YaCTUYHO-TIOMCKOBOT'O, MPOOJIEMHOTO W3J0XKEHHs, a B OTAEIbHBIX CIIydasx
MH(POPMAIIMOHHO-WUTIOCTpaTuBHOTO. [locnmeanuii MeTon NpuUMEHseTCs B TOM
cillydyae, KOTJa y Yy4alluxcs OTCYTCTByeT 0a3a, IMO3BOJIAIONIAs HCIOIb30BATh
IIPOLYKTUBHBIE METO/BI.

CpencrBa o0yueHust

OCHOBHBIMHU CpeJICTBaMU 00YUYEHHS IPU U3YUEHUH MPUKIATHOTO Kypca

SIBJISIFOTCSL:
. ®dusnueckue Npudopsl.
. I'paduueckue wocTpauu (CXembl, YepTEKU, rpaduKn).
. JlunakTuyecKkue MaTepuallbl.



. VY4yeOHUKN QU3HKHU ISl CTAPUINX KJIACCOB CPEAHEN MIKOJIBL.

. VY4eOnble mocobus o Gpuznuke, COOPHUKHU 3a1a4.

Opranusanus caMmoCTOATEIbHOM PadoThI

CamocrosiTenbHass paboTa MpPENINoNiaraeT CO3JaHHE  JUAAKTHYECKOrO
KOMIUIEKCA 3a/a4, PEUIEHHBIX CAMOCTOATEIbHO HA OCHOBE HCIIOJIb30BAHUS
KOHKPETHBIX 3aKOHOB (PU3MYECKUX Teopui, (QyHIaMEHTAIBHBIX (PUHUECKUX
3aKOHOB, METOJOJOTUYECKUX MPUHIMUIIOB (PU3MKH, a TaKkKe METOJIOB
HKCIIEPUMEHTATBHOM, TEOPETUYECKON U BBIYUCIUTENBHOU (PU3UKKU U3 pa3IMYHBIX
COOPHUKOB 3aJ1a4y C OpUeHTaluel Ha TpoduiibHOE 00pa30BaHUE yUaIUXCS.

OxugaeMbIMH pe3yJibTATAMHU 3AHATHI SIBJISIIOTCH:

. pacuipeHye 3HaHui 00 OCHOBHBIX aliTOPUTMAX pelIeHus 3aj1ad,
Pa3JIMYHBIX METO/IaX MIPUEMAX PELIEHUS 3aaY;

. pa3BUTHE NMO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaJIbHbBIX U
TBOPUYECKHX CITIOCOOHOCTEHN HAa OCHOBE OMBITa CAMOCTOSITEIbHOTO MTPUOOPETEHUS
HOBBIX 3HAHU, aHAJIN3a U OIICHKW HOBOW MH(OpMAIIUK;

. CO3HATEJILHOE CaMOOoTpe/eieHle YIeHUKa OTHOCUTEIHHO MPoduIIs
JanbHeuIIero o0y4eHus uin npohecCuoHaIbHON NesATeIbHOCTH;

. MOJIy4E€HUE MIPEACTABICHHUM O POJIU (GU3UKHU B MIO3HAHUH MUPA,
bu3MUECKNX U MaTEMAaTUYECKUX METOJIaX UCCIIEI0OBAHNUS.

TpeGoBaHusi K ypPOBHIO OCBOCHHS COAEPKAHUSA Kypca:

VYyamuecs: 10IKHbI YMETh!

aHAM3UPOBATH (PU3UUECKOE SBIICHUE;

- MPOTrOBapHUBAaTh BCIYX PEIICHUE;

- aHAJIU3UPOBATH MOJTYUYECHHBIH OTBET;

- KIaccu(UIMPOBATH MPETIOKCHHYIO 3a7a4Y;

- COCTaBJIATh NPOCTEUIINX 3a/1a4H;

- MOCJEJ0BATEIbHO BBIMOJHITH U IPOrOBAPUBATH ATAIbl PEIICHUS 3a/1aun
CpenHeW TPyJHOCTH;

- BBIOMpATH pallMOHAJIBHBIN CIIOCO0 PEIICHUS 3a/1a4H;



- peluiatb KOMOMHUPOBAHHBIC 3a/1a4H;
- BJIAJIETh PA3JIMYHBIMHU METOJIAMH PELICHUS 3a/1a4: AHAJIUTUYECKUM,
rpauuecKumM, S3KCIEPUMEHTAIBHBIM U T.JI.;

BJIaJICTh MECTOAAMH CAMOKOHTPOJISI U CaMOOILICHKHA



3. Conep:xaHue Kypca

dusuyeckas 3agava.
Kaaccnduxanus 3agau
(8 1)

Uto Ttakoe ¢usnueckas 3amada. CoctaB ¢usuueckoin 3amaun. duznueckas
TEOpHs U PeIIeHUE 3a/1au. 3HaUeHUE 3a7a4 B OOYUCHUU U KU3HHU.

Knaccudukanus ¢pusnueckux 3anay no TpeOOBaHUIO, COACPKAHUIO, CIIOCOOY
3agaHus U pemienus. [IpuMepsl 3a1a4 BceX BUIOB.

CocraBnenue ¢uznueckux 3agad. OCHOBHbIE TPEOOBAHMS K COCTaBICHUIO

3aa4. CriocoObl M TEXHUKA cOCTaBlIeHUs 3a1a4. [IpuMepsl 3a1a4 BceX BUIOB.

IIpaBuia u npueMbl pemieHUus1 PU3NMYECKUX 3a1a4

(12 u)

OO6mue TpeOoBaHUS TMpU pelieHUH (PU3MUECKUX 3ajad. ODTambl pelieHUs
duzudeckor 3amaun. PaGoTta ¢ TekctoM 3agaun. AHaIU3 (PU3UYECKOTO SBICHUS;
dbopmynupoBKa uaen * perieHus (IJIaH pelieHus). BrimogHeHne miaHa pemeHus
3agaun. YwucimoBor pacueT. HMcCmonb30BaHWE BBIYUCIUTEIBHOM TEXHUKHU IS
pacdeToB. AHaJIu3 pelieHus u ero 3HadeHue. OpopmiieHrne pereHus.

TunuyHble HEAOCTATKU MPHU PEIICHUH U OQOPMIICHUHN peIIeHUsT (PU3nIecKoi
3aaun. M3yueHune NmpuMepoB pelieHUs 3ajaad. PasnmuyHble TMPHEMBI M CIIOCOOBI
pElLlICHUs:  aJITOPUTMBbI,  AHAJOTHHM, TE€OMETpUYECKHe  mpueMbl. MeTon

pa3MepHOCTe|, rpauIecKue PEeIIeHUs U T. 1.

JAnHaMuKa U CTATUKA
(16 9)

KoopauHnaTtHelli mMeTon pemieHus 3ajad no MexaHuke. Pemienue 3agay Ha
OCHOBHBIE 3aKOHBI TUHAMUKHU: HbIOTOHA, 3aKOHBI ISl CUJI TATOTEHUS, YIPYTOCTH,
TpEeHUsA, CONMPOTUBIICHUs. PenieHue 3agay Ha JBUIKCHUE MATEPUAIBHOW TOYKH,
CHUCTEMBI TOUEK, TBEPJIOTO TeJIa MO JCUCTBUEM HECKOJIBKUX CHUIIL.

3ajaun Ha OMNpeJeTICHNE XapaKTePUCTUK paBHOBECHS (PU3UUECKUX CUCTEM.
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3amaun Ha TMPUHIUI OTHOCUTEIHHOCTH: KMHEMATUUYECKHUE W JTUHAMHYECKHE
XapaKTEePUCTUKH JBUKEHHSI TeJla B PA3HBIX WHEPIHUAIbHBIX CHCTEMax OTCUeTa.

[lonOop, cocraBiieHHEe W pEUIEHUE [0 HMHTEpPECaM pa3IMYHBIX CHOKETHBIX
3a]a4: 3aHUMATEIbHBIX, JKCIIEPUMEHTAIBHBIX C OBITOBBIM COJIEpPIKAHUEM, C
TEXHHUYECKUM M KpPaeBeAUECKUM  COJCp)KaHUEM,  BOCHHO-TEXHHYECKHUM
COJEPIKAHUEM.

9KCKprI/II/I C OCJIBIO 0T60pa JaHHBIX IJI COCTAaBJICHUA 3a1a4.

3aKOHBI COXpaHEHUS
(16 9)

Knaccudpukanus 3amady 1o MEXaHUKE: peIIeHHWE 3ajJad  CpeCcTBaMHu
KMHEMAaTUKH, TUHAMUKH, C TIOMOIIbIO 3aKOHOB, COXPAaHCHHUS.

3ajaun Ha 3aKOH COXPaHEHUS UMITYJIbCa M PEaKTUBHOE JBIKCHME. 3a/1a4M Ha
ompeesieHne paboThl U MOITHOCTHU. 3a7a4i Ha 3aKOH COXPaHEHUS U MPEBpaICHUS
MEXaHUYECKOU SHEPTHUHU.

Pemrenne 3amady HeckonbkuMu criocooamu. CocTaBiaeHUe 3a7a4d Ha 3aJaHHBIE
OoOBEKThl WU sBIEHUS. B3aumMmompoBepka pemiaemMbiXx 3agad. 3HAKOMCTBO C
nIpuMepaMy PEIICHHS 3a7a4 110 MEXaHUKE PECIyOJIMKAaHCKUX U MEXKIyHAPOIHBIX
OJIMMITHA].

KoHcTpykTOpckue 3amaun W 3ajayd Ha MPOEKTHI: MOJIENb aKcelepoMeTpa,
MoAenb MasTHUKa @Dyko, MOJACIb KPOHIITCHHA, MOJACIb IYIMKH C
MPOTUBOOTKATHBIM YCTPONUCTBOM, MPOEKTHI CAMOJBIXKYIIIMXCS TEJICKEK, MTPOCKTHI

YCTPOMCTB sl HAOIIOEHNS HEBECOMOCTH, MOJICIIh AaBTOKOJICOATEIIBHOM CHCTEMBI.

CTpoeHne H CBOIICTBA ra3oB, ;KUIAKOCTel U TBEPABIX TeJl
(12 4)
KauecTBeHHbIE 3amauM Ha OCHOBHBIE MOJIOKEHHS U OCHOBHOE YPaBHEHHUE
MonekyisipHo-kuHeTnueckoi teopun (MKT). 3agaun Ha omnucaHue MOBEICHUS
UJICAUTBHOTO Ta3a: ocHOBHOe ypaBHeHMe MKT, ompenenenne CkOpocTh MOJIEKYII,

XapaKTCPUCTHUKH COCTOAHMA I'a3a B U30IIPOLECCCaX.

11



3amayn Ha CBOWCTBA MapoB: MCIOJb30BAaHUE YypaBHEHUs MeHjaeneeBa —
Knanelipona, xapakTepUCTHKa KPUTUYECKOIO COCTOSIHMS. 3aJayd Ha OINHMCAHHE
ABJIICHUA TIOBEPXHOCTHOTO CJ0s; padoTa CHJI TOBEPXHOCTHOI'O HATSIKEHUS,
KaNWUISIPHbIE SIBJICHUS, U30BITOYHOE JABJIEHUE B MBUIBHBIX ITY3bIPSIX. 3aJlayd Ha
OTpEJIEICHUE XapaKTEPUCTHUK BIAKHOCTU BO3/1yXa.

3aayu Ha ONpENEJICHUE XAPAKTEPUCTUK TBEPAOro Teja: abCONIIOTHOE H
OTHOCHUTEJIbHOE YHJIMHEHHE, TEeIUIOBOE pacUIMpeHHe, 3amnac MNpPOYHOCTH, CHIIa
yIPYTroCTH.

KauecTBeHHbIE W KOJIMYECTBEHHBIE 3a/layd. YCTHBIM AMANOr NPHU pPELIEHUU
KayecTBEHHbIX 3ajay. ['paduueckne u >3KCHEpUMEHTAJbHBIE 3aJaud, 3a7a4u

OBITOBOTO COJIEPKAHUS.

OCHOBBI TEPMOAUHAMMUKHU

(12 u)

KoMOuHupoBaHHbie 3a7jaud Ha TEpBBIA 3aKOH TEPMOJIMHAMUKH. 3aJlayd Ha
TEIJIOBBIE IBUTATEINH.

DKCKypcus ¢ LeTbi0 cO0pa JaHHBIX JJIS COCTABIICHUS 3a/1a4.

KoncTpykTOopckue 3amaum © 3aJayd  Ha MPOEKThI: MOJEIb Ta30BOr0
TEPMOMETPA; MOJIEIIb MPEJOXPAHUTEIILHOTO KJIallaHa Ha ONPEACIICHHOE JIaBJICHHUE;
IPOEKThl HCHOJIb30BAaHMS Ta30BbIX MPOLECCOB [JIsl MOJAYU CHUTHAJIOB; MOJEIb
TEIJIOBOM MAIIMHBI; IPOEKThl IMPAKTUYECKOTO OMNPENENICHHUs paanyca TOHKHUX

KAl POB.

DeKTpUYeCKoe U MATHUTHOE TOJIS
(10 9)
XapakTepucTHKa pelleHHs 3aaad pasjena: olliee W pasHoe, MPUMEPHI U
HPUEMBI PEIICHHUSI.
3ajaun pa3HBIX BHOB HA OMKMCAHHE 3JCKTPHYECKOTO MOJSI PAa3THYHBIMU
CpE/ICTBAMU: 3aKOHAMH COXpAaHEHHs 3apsia W 3akoHOM KyioHa, CHJIOBBIMU
JIMHUSIMH, HANPSDKEHHOCTHIO, PA3HOCTHIO MOTEHIMAIOB, dJHEpruel. Pemenue 3anaq

Ha OIMMCAaHHC CUCTEM KOHACHCATOPOB.
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3agauu pa3HbIX BUJIOB HA OMMCAHUE MAarHUTHOTO IOJSl TOKA U €r0 ACHUCTBUSA:
MAarHuTHasg UHAYKIUS U MarHUTHBIA NOTOK, cijia Amriepa u cuia JlopeHua.
Pemienne kadyeCTBEHHBIX HKCHEPUMEHTAIBHBIX 33Ja4 C HCMOJb30BAHUEM

JIEKTPOMETPA, MATHUTHOT'O 30H/1a U APYTroro 000pyI0BaHMSL.

ITocTOSIHHBIN YJIEKTPUYECKUH TOK B Pa3JIMYHBIX Cpeaax
(18 u)

3agaun  Ha pa3IMYHbIE TMPUEMBbI pacyeTa COMNPOTUBJIEHUS CIOXKHBIX
IJEKTPUYECKUX LIeNeH. 3a1au pa3HbIX BUJOB «a ONMMCAHUE DJIEKTPUUYECKUX LIeTen
MOCTOSIHHOTO JJICKTPUYECKOr0 TOKa C IMOMOIIbI0 3akoHa Owma JJisi 3aMKHYTOM
uenu, 3akoHa Jxoynss — JleHna, 3aKOHOB MOCJI€IOBATEILHOIO U MapaieIbHOTO
coenuHenuid. O3HakomiieHHEe C TipaBuigaMu Kupxroda npu pemieHuu 3aaad.
[ToctanoBka u pemieHre (QPOHTAIBHBIX AKCIEPUMEHTAJIBHBIX 3ajady  Ha
OTpeieSICHUE TOKa3aHUM MPUOOPOB MPU HU3MEHEHHH CONPOTUBJICHUS TEX WIH
VMHBIX YYAaCTKOB IIEMH, HA OIPEACIIEHUE COMPOTUBICHUM YYaCTKOB LENU U T. .
Pemienue 3a1au Ha pacdeT ydactka uenu, umetromieit J1C.

3aayn Ha OINUCAHWE TMOCTOSHHOTO JJIEKTPUYECKOrO TOKa B AJIEKTPOJIMUTAX,
BAKYYME€, ra3ax, MOJYINPOBOJHUKAX: XaPAKTEPUCTUKA HOCUTEJIEH, XapaKTEPUCTUKA
KOHKPETHBIX sIBIICHUU U JIp. KauecTBEeHHbIE, SKCIIEPUMEHTAIIBHBIE, 3aHUMATEIIbHBIC
3a/1a4d, 3a71a9M C TEXHUUYECKUM COjIep)KaHuEeM, KOMOMHUPOBAHHBIC 3a/1a9H.

KoHcTpykTOpckne 3amaum  Ha MPOEKTHI: YCTAHOBKA ISl HArpeBaHUs
KUJKOCTH Ha 3aJaHHYI0 TEMIIEPATypy, MOJEIb aBTOMATHYECKOrO YCTPOMCTBA C
3JICKTPOMATHUTHBIM pEJI€, MPOCKThl W MOJEIA OCBEIICHHS, BBIIPIMUTENb U
YCUJIUTEIb Ha IOJYNPOBOJHUKAX, MOJCIH H3MEPUTEIBHBIX MPUOOPOB, MOICIH

CUYCPHOIO ALIUKA).

:‘)HCKTpOMaFHHTHLIe KO0JIe0aHUsI U BOJIHBI

(28 4)
3ajaun pa3HbIX BUJIOB HA OMUCAHUE SBJICHUS JCKTPOMATHUTHON MHIYKIHH:

3aKOH BHCKTpOMaFHHTHOﬁ HHAYKIOHWHA, IIPABUIIO J'IeHua, HNHAYKTUBHOCTD.
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3aayu Ha MEPEMEHHbIN AIEKTPUUYECKHM TOK: XapaKTEPUCTUKH MEPEMEHHOTO
AIEKTPUYECKOr0 TOKA, ANEKTPUUECKUE MAIINHbI, TPAaHCPOPMATOP.

3aayn  Ha ONHMCAHWE PA3NUYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:
CKOPOCTh, OTPXKECHHE, MPEIOMIICHUE, UHTepPEepeHITUs, TUPPaKIIKS, TOTIPU3aLIHSL.
3alayn MO TEOMETPUYECKON ONTHKE: 3epKajia, ONTHYeckue cxembl. Kiaccu-
¢ukanus 3aga4 no CTO u npumepsl UX peuieHusl.

3alayu Ha OIpeAeNIeHUE ONTUYECKOM CXEMBbl, COJAEpIKalleiicsi B «UYEepHOM
AIMKE»: KOHCTPYMpPOBAaHME, TPUEMbl M MPUMEPHI pelieHus. [pynmnoBoe u
KOJUIEKTUBHOE  pELICHUE HKCIEPUMEHTANbHBIX 3aJad C  HCHOJIb30BaHUEM
ocuuuiorpaga, 3ByKOBOrO IeHepaTropa, TpaHc(opmaTopa, KOMIUIEKTa MpHOOpOB
JUIS W3YYEHHUsS] CBOWCTB DJIEKTPOMArHUTHBIX BOJH, 3JEKTPOU3IMEPHUTEIBHBIX
npuOOpOB.

DKCKypcus ¢ 1eNbio cO0pa TaHHBIX JUIsl COCTABICHUS 3a/1ay.

KoHcTpykTOpckue 3amauum M 3aJayd Ha NPOEKThI: IUIOCKUKA KOHIEHCATOP
3aJlaHHON €MKOCTH, T€HEPaTOPhl Pa3IMYHBIX KOoJeOaHuid, mpubop ISl U3MEPEHHUS

OCBCHICHHOCTHU, MOACJIb IICPCaavun SJICKTPOSHCPIrun U Ip.
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Ka.ﬂeﬂnapﬂo — TEMAaTUYIE€CKO€ IJIAHUPOBAHHUE

Ne Tema 3ansaATHSA Koua-Bo | lara
n/n 4acoB
Beenenne (2 yaca)
1 dusnyeckas 3a71a4a. 2
Krnaccudukanus 3anad. [IpaBwia u npueMsl penieHus (GU3NIecKux 3a1ad.
Kunematnka (16 yaca)
2 | OcHOBHBIC 3aKOHBI M TIOHATHS KHHEMATHUKH. 2
3 | Pemenne pacueTHbIX U rpaduuecKuX 3a/1a4 Ha paBHOMEPHOE JBUKEHUE. 2
4 | Pemenue 3aja4 Ha paBHOYCKOPEHHOE JBHKEHUE. 2
5 | /IBmwxeHue 1o OKpyKHOCTH. Pemenue 3aaau. 2
JImnamMuka u cratuka (12 yacon)
KoopaunaTtHblli MeTO pemieHus 3a/1a4d 0 MexaHuke. Pemenne 3a1a4d Ha
6 | ocHOBHBIE 3aKOHBI AMHAMUKU: HbIOTOHA, 3aKOHBI JIJIS1 CUJT TSATOTEHUS, 2
YOPYTOCTH, TPEHUS, COIPOTUBIICHUSI.
7 Pemenne 3amau Ha JIBIKEHHME MaTEpHATBHOW TOYKH, CHUCTEMBI TOYCK, 5
TBEPJIOTO TeJIa MOJ IeWCTBUEM HECKOJIBKHUX CHII.
5 3ajaun Ha OIpeNeleHHe XapaKTePUCTHK PaBHOBECHS (PU3MUYECKHUX 5
CUCTEM.
3agaun  HA TPUHIUI OTHOCHUTEIIBHOCTH: KHHEMaTUYeCKHe |
9 | nuHaMHUYecKWe ~ XapaKTepUCTUKH  JBIDKCHHMs] Teda B Pa3HBIX 2
WHEPIMATbHBIX CUCTEMAaX OTCYETA.
10 IToxOop, cocraBieHue U penieHue 3a/1a4 o HHTepecam. 2
11 KonTposnbHas pabora. 2
3akoHbl coxpanenus (14 yacoB)
12 Knaccudukanus 3amad mo MexaHWKe: pelieHHE 3a7ad CPEICTBAMH 5
KUHEMAaTUKH, TUHAMUKH, C TOMOIIbIO 3aKOHOB COXPAHEHMUSI.
13 | 3agauym HA 3aKOH COXpAHEHHUSI UMITYJIbCA U PEAKTUBHOE JIBUKEHUE. 2
14 | 3amauym Ha onpeeeHre padoThl U MOIITHOCTH. 2
15 3ajgaun Ha 3aKOH COXPAHEHUS U MPEBPAILCHUS MEXaHUUYECKOW SHEPTHH. 5
Pemenne 3aga4 HECKOJIBKUMH CTIIOCOOAMMU.
16 CocraBiieHne 3agad Ha  3a7aHHble  OOBEKTHI  WJIM  SIBJICHHMS. 5
B3anmonpoBepka pelaembix 3aaad.
17 3HAKOMCTBO €  IpuUMEpaMHM  pEIICHHS  3aJad [0  MEXaHHUKe 5
pecnyOIMKaHCKUX U MEXKIYHAPOIHBIX OJIUMITHA].
18 KounTtponbHas pabora. 2
CTpoeHue U CBOHCTBA ra30B, JKMIAKOCTel M TBEPAbIX Tea (10 yacoB)
19 KauecTBeHHble 33a71aul HA OCHOBHBIE TOJIOKEHHSI U OCHOBHOE ypaBHEHHE 5
MOJIeKYIsipHO-KuHeTn4eckoi Teopuu (MKT).
3ajaun Ha OINMCAHUE MOBEJIEHUS UJICATBHOTO Ira3a: OCHOBHOE ypaBHEHHUE
20 | MKT, onpenenenrie CKOPOCTU MOJIEKYI, XapaKTEPUCTUKU COCTOSIHUS rasza 2
B M30MPOIECCaX.
21 3ajaun Ha CBOMCTBA MapoB: UCIOJIb30BAaHUE ypaBHEHUs MeHeneeBa— 5
Kianeiipona, xapakTepucTuKa KpUTHUYECKOTO COCTOSIHHUS.
3ajmauyn  Ha  ONpEAENICHWE XapaKTEPUCTHUK TBEPAOTO  Tena:
22 | aOCOMOTHOE U OTHOCUTENNBHOE YIUTHHEHHE, TETJIOBOE paCIIUPEHHE, 3amac 2
MPOYHOCTH, CHJIA YIIPYTOCTHU.
23 KauecTBeHHBIE W KOJNMYECTBEHHBIE 3amaud. | paduueckue u 5

OKCIICPUMCHTAJIbHBIC 3aJauU, 3a1a4n OBITOBOTO COIACPIKAHUS.
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OcHOBBI TepMoaHHAMUKH (8 yaca)

24 KomOuHupoBaHHbIE 3a/1a41 Ha NEPBBIH 3aKOH TEPMOIMHAMUKH. 2
25 3ajaun Ha TEIJIOBBIC IBUTATEIH. 2
26 KoHcTpykTopckue 3a1aun U 3a1a4u Ha IPOEKTHI: 2
27 KonTpospHas paboTa. 2
DJiekTprueckoe noJje (8 yaca)
28 XapakTepucTUKa pEIIeHUs 3ajad pasjena: olliee U pasHoe, 5
MIPUMEPHI U IPUEMBI PEIICHUSI.
3agaun  pa3HbIX BUJIOB HA ONHCAHUE JJICKTPUYECKOTO TOJIS
29 | pa3nIUMYHBIMU CpEJICTBAMU: 3aKOHAMM COXpPAHEHHUsS 3apsja U 3aKOHOM 2
Kynona, criioBEIMU THHHUSIMU, HAPSHKEHHOCTHIO.
30 3agaun  pa3HbIX BUJIOB Ha OIMHCAHUE DNEKTPHIECKOTO  NOJIA 5
Pa3IUYHBIMU CPEJICTBAMH: Pa3HOCTHIO MOTCHITUAJIOB, SHEPTUEH.
31 Pemrenue 3aga4u Ha onrcaHue CUCTEM KOHJIEHCATOPOB. 2
IlocTosIHHBIN DJIEKTPHYECKHIT TOK B Pa3IHYHbIX cpenax (8 yaca)
30 3agaun Ha PasIMHbIE NPUEMbl PACUETA CONPOTHBIICHUS CIIOKHBIX 5
AIEKTPUIECCKUX IICTICH.
Pemrenne 3amau Ha pacuer ywactka nenu, wumeromen OJIC.
33 | IlocraHoBKa U peunieHHE (PPOHTAIBHBIX AKCHEPUMEHTAJIbHBIX 3a7ady Ha 2
ompeieJIeHNe TTOKa3aHui MpruOOpOB.
34 3amauyn  Ha OMNHWCAHWE TIOCTOSIHHOTO DJJEKTPUYECKOTO TOKa B 5
AIEKTPOJIUTAX, BAKYyMe, ra3ax, MOJIyIPOBOIHUKAX.
MarnutHoe noJie (4 yaca)
3amaun pa3HbIX BUAOB Ha ONMHCAHWE MAarHUTHOTO MOJIS TOKA U €ro
35 | meiicTBUsS HA MPOBOJHUK C TOKOM: MarHUTHAas MHAYKIUS U MarHUTHBIN 2
MOTOK, cujia AMIiepa.
36 } 3amaun pa3HbIX BUJOB Ha ONKCAHUE MAarHUTHOTO TOJIA TOKAa U €ro 9
NEeUCTBHS Ha IBUKYIIMICS 3apa: cuia JlopeHia.
DJIeKTPOMArHUTHBIE K0J1e0aHus M BOJHBI (28 yacoB)
3amaun pa3HbIX BUIOB HAa OMKCAHUE SIBJICHUS 3JEKTPOMArHUTHOM
37 | MHOYKIUU: 3aKOH JJIEKTPOMArHUTHOM WHIYKIWHU, IpaBuiio JleHua, 2
WHJYKTUBHOCTb.
38 3amaul Ha TEPEMEHHBIA JIEKTPUYECKHI TOK: XapaKTEePUCTUKH 5
MIEPEMEHHOTO JIEKTPHUYECKOTO TOKa.
39 3amaun Ha TEPEMEHHBIN JJIEKTPUYECKUI TOK: JIIEKTPUUYECKHE 9
MalInHbl, TpanchopMaTop.
40, 3ajaun Ha OMNKMCAHUE PA3JIUYHBIX CBOWCTB 3JEKTPOMArHUTHBIX BOJIH:
41 | CKOPOCTb, OTpax)eHHe, NpeoMIIeHHE, uHTepdepenus, audpakuums, 4
MOJISIpU3aI UL
42, | 3amaun o reoMeTPUYECKOM ONTUKE: 3epKajia, ONTUUYECKHE CXEMBI.
43, 6
44
45, Knaccugukanus 3anau no CTO u npumeps! UX pelieHusl. 4
46
47 3anauu Ha OIpeAesieHUe ONTUYECKOM CXEeMbl, COAEpKAIICHCS B «4epPHOM 5
SIIIIMKEY: KOHCTPYUPOBAHUE, IPUEMbI U TPUMEPHI PEIICHHUS.
48 | CO0op maHHBIX JJI COCTABIICHUS 3ajau. 2
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prrIHOBOC M KOJUICKTUBHOC PCHICHHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 C

49 2
HCIIOJIb30BAHUEM NPUOOPOB.

50 KonTponpHas padora. 2

Mexanuka (14 yacoB)

51 | OGmwme MeTo bl pelieHus 3a/1a4 0 KHHEMAaTHKe. 2

52 | 3agaum Ha OCHOBHBIE 3aKOHBI JUHAMUKH. 2

53 | 3ajaun HA TPUHIUT OTHOCUTEIHLHOCTH. 2

54 | 3ajmaum HA 3aKOH COXPAHECHHS UMITYJIbCA. 2

55 | 3agauu Ha 3aKOH COXpAaHEHUS SHEPTHH. 2

56 3amaun Ha OMpeNelieHue XapaKTEPUCTHK paBHOBECHS (PU3MUYECKHX 5
CHCTEM.

57 | Mexauunka ;XKHUIKOCTEMH. 2

MoJekvasipaas ¢pusuka. Tepmoannamuka. (12 yacon)

58 | 3amauu Ha OIMCaAHKE ITOBEACHUS UICAIBHOTO Ia3a. 2

59 | 3agaum Ha CBOIICTBA MApOB. 2

60 | 3agauum Ha ompeNIeICHHe XapaKTEPUCTHK BIAXKHOCTH BO3TyXa. 2

61 | 3amaum HaA TIEPBBII 3aKOH TEPMOIMHAMHUKH. 2

62 | 3amauy Ha TEIUIOBBIE ABUTATEINH. 2

63 | 3ajauu Ha ypaBHEHHE TEIIOBOTO OaJlaHca. 2

DuekTpuuecTno. (10 yacon)

64 3amaun pa3HBIX BUOB HA ONMMCAHUE DIIEKTPUUCCKOTO IO PA3TMIHBIMHU 5
CpeJICTBaMH.

65 | OOmiast XxapakKTepUCTHKA PEeHIeHHs 3a7a4 10 AIEKTPOCTATHKE. 2

66 3az[a131/1 Ha MpUEMBI pacuéTa COTPOTHBIICHUS CIIOKHBIX JJIEKTPHYCCKHUX 5
LETIEH.

67 | 3amauum Ha pacu€r yvactka nenu, umeromeit I/(C. 2

68 | 3amaum Ha onKcaHWE MOCTOSIHHOTO TOKA B PAa3JIMYHBIX CPEIaXx. 2
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IlepedyeHb y4eOHO-METOAUYECKHUX CPEACTB 00yUYeHH s

JinTeparypa Juisi YYUTEeIs

Opnos B. JI., CaypoB HO. A. «Metonbl pemieHUs (PU3HUECKUX 3a7au»
(«IIporpammel 35eKTUBHBIX KypcoB. @uzuka. 9-11 knaccel. [Ipodunbnoe
obyuenuey). CocraButenb B. A. KopoBun. Mocksa: [Ipoda, 2005 r.

3opun H. U. «DOnextuBHbii Kypc «MeToAbl pelieHusl GU3nIecKux 3aaaun:
10-11 kmaccs», M., BAKO, 2007 r. (MacTepckas y4uTes).

Kamenenxkuii C. E., Opexos B. Il. «Metoauka peiienus 3aja4 1o pu3uke B
cpenuneit mkone», M., [Ipocsemenue, 1987 r.

PomameBnu A. U. «®Puzuka. Mexanuka. 10 kimacc. Yuumcs pemartb
3agaun», M., Ipoda, 2007 r.

bamam B. A. «3agaun mo ¢u3MKe W METOJAbI WX pelieHus», M.,
npocsenieHue, 1983 r.

Asopckuii b. M., CenesneB 0. A. «CnpaBouHOe PyKOBOACTBO IO (hHU3UKE
JUTSL TIOCTYTIAIOIIUX B BY3bI U JIJIs1 camooOpa3oBanusi», M., Hayka, 1989 r.
bo6ommna C. b. «EI'D. ®uszuka. IlpakTuKyM MO BBINOJHEHUIO THIIOBBIX
TECTOBBIX 3aJlaHuii», M., Ok3amen, 2009 r.

Kypamosa C. A. «EI'D. ®usuka. Paznarounblii Matepuan TpPEHUPOBOUYHBIX
tectoBy», CI16, Tpurosn, 2009 r.

Mockane A. H., HukynoBa I'. A. «I"'otroBumcsa xk EI'D

1. JIlurepatypa 1 00VIAIOIIMXCH

. Tpopumona T. U. «Pwusuka 11 MIKOJIBHUKOB M aOUTypueHTOB. Teopwus.
Pemenne 3amau. Jlekcukon», M., O6paszoBanue, 2003 r.
. PomameBnu A. UN. «Dusuka. Mexanuka. Yuumcs pemarbh 3agadu. 10
kiace», M., Ipoda, 2007 r.
. Munbsko H. B. «®usuka: noiaubsii kypce. 7-11 knmaccel. MynbTUMEIUNHBIN
penetutop (+CD)», CII6, 2009 T.
. bamam B. A. «3Bagaum mo ¢Qusmke M MeETOABI HMX pEIICHHS», M.,
IIpocenienue, 1983 1.
. Kozen C. M., Koposun B. A., Opnos B. A. u gp. «®uzuka. 10—11 xi.:
COopHuK 337124 C OTBETaMU U perieHusMu», M., Maemo3una, 2004 T.
. Mamuaun A. H. «C6opHuk BompocoB u 3a7a4 no ¢usuke. 10—11 xmacco»,
M., IIpocsemenne, 2002 r.
. Mexequa I. B. «®um3mka B 3agadax: »DSK3aMCHAIIMOHHBIC 3aJ1adudl C
pemenusimuy, M., Hayka, 1985 r.
. Yepnoynan A. U. «Dusmka. 3agauyu ¢ OTBETAaMHM U pEUICHUSAMH», M.,
Breicmias mikona, 2003 r.

CrenanoBa I'. H. «COopuuk 3amau no ¢usuke: i 10-11 kmaccos
00111e00pa30BaTENBHBIX yUpekaeHUN», M., mpocsenienue, 2000 T.
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