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IIporpamMmma 3J1IeKTUBHOIO Kypca no ¢pusuke
«Metoabl pemieHUus GU3MUYECKHUX 3aa4Y»

IMosicHuTeIbHAS 3aNIUCKA

Ipeamer: pusuka

Knacc: 10 - 11

Bcero yacoB Ha n3yueHue nporpammbi: 68
KoaunuecTBO 4acoB B Hegea10: 1

Pabouyas mporpamMmma 3J1€eKTUBHOTO Kypca 1o ¢puzuke «MeTo bl peieHusl
(du3MUecKHUX 3a/1a4» COCTABIEHA HA OCHOBE

o «lIporpammbl smekTUBHBIX KypcoB. ®Pusmka. 9-11 kmaccel. IIpodunbHoe
oOyudenue», cocrasurelnb: B.A. KopoBuH, - «/Ipoda», 2016 r.

® aBTOpCKOHl mporpammbl «PelieHne 3amad MOBBIIEHHOM CJOXKHOCTH IO
buzuke. Mertonsl pemenus Qusnueckux 3amau». B.A. Opmos, HO.A.
Caypos, - M.: JIpoda, 2016 T.

Jlis peanuzanvy MporpamMMBbl MCHOJB30BaHO yueOHoe mocobdue: B.A. Opiios,

I0.A. CaypoB «lIpaktuka pemenus ¢usnyeckux 3amad. 10-11 kmacce», -
«Benrana-I'pad», 2018 1.

Kypc paccunran Ha 2 rosia o0y4ueHusl

Iean DJeKTHBHOIO Kypca:

1. pa3BuTHME TO3HABATEIBHBIX  HWHTEPECOB, HMHTEIUICKTYalIbHBIX U
TBOPUYECKHX CIOCOOHOCTEH B Mmporiecce perieHus: Gu3n4ecKux 3aaad u
CaMOCTOSATEILHOTO IPUOOPETECHHSI HOBBIX 3HAHUM;

2. COBEpIIECHCTBOBAHME MOTYYECHHBIX B OCHOBHOM Kypce 3HAaHUHN U YMEHHI,

3. (dopmupoBaHHE TPEACTaBUTENICH O TIOCTAHOBKE, KIacCU(UKAIINH,
preMax U METOJIaX pemeHus (Pru3ndecKux 3aaad;

4. ONpuUMEHSATHh 3HAHUSA TO (QU3HKE HJIsI OOBSICHEHUS SBJICHUN MOPUPOIBI,

CBOMCTB BCIICCTBA, PCHICHUA (1)PI3I/I‘IGCKI/IX 3aga4d, CaMOCTOATCIBHOI'O


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

NpUOOpETeHUs] M OLEHKM HOBOW  uHGpopMamuu  (U3HUECKOTro

COJICpKaHUSI.

3agaun Kypca:

1. yrnyGnenue u cucremMaTu3auus 3HAaHUN ydaliuxcs;
2. yCBOGHHE yJallUMHUCS OOIINX alTOPUTMOB PEIICHUS 3a/1a4;

3. OBJIaJICHHE OCHOBHBIMHU METOJaMU PEIICHUs 3a1a4.
2. O0masi xapaKkTepucTHKA Kypca

[Iponecc pemreHus 3aaa4 CIyX UT OJHUM M3 CPEJICTB OBIAJACHUS CUCTEMOM
HAyYHBIX 3HAHUW MO TOMY WJU MHOMY YydeOHOMy mpeamMery. OCOOEHHO BelMKa
€ro poJib nMpu 00ydeHuM GU3MKe, TIe 331491 BHICTYIAIOT JICHCTBEHHBIM CPEJICTBOM
dbopMupoBaHuUsi OCHOBOMOJAraomux (U3NIECKUX 3HaHUN U YMEeHUM. B mpornecce
pemieHuss oOydarliuecss OBJAJEBAIOT METOJaMU HCCIENOBAaHUA Pa3TUYHBIX
SABJICHUN TPUPOABI, 3HAKOMSITCA C HOBBIMHU IIPOTPECCHUBHBIMU HACSIMH U
B3IJIIIaMH, C OTKPBITUSMH OTE€YECTBEHHBIX YYEHBIX, C JOCTHXKECHHUSIMH
OTEUYECTBEHHOUN HAyKH U TEXHUKH, C HOBBIMU MIpodeccusimu.

[IporpamMmma »JIEKTHBHOTO Kypca OPUEHTHUPYET YUMUTENls Ha JanbHeHiiee
COBEPIIICHCTBOBAHUE YK€ YCBOCHHBIX OOYyUYarONIUMHUCS 3HAHUN W ymeHuu. Jlms
ATOrO BCS MpOrpamMma JEIUTCs Ha HECKOJIBKO pa3fesoB. B mporpaMme BbIAEIIECHBI
OCHOBHBIE pa3fenbl IMKOJILHOTO Kypca (DU3WKU, B Hadalle U3yUYEHHs] KOTOPBIX C
YYaIlUMHUCS TIOBTOPSIFOTCS OCHOBHBIE 3aKOHBI U (DOPMYJIBI TaHHOTO paszfaena. [lpu
noadope 3amad MO KaKIOMY paslielly MOXHO HCIOIb30BaTh BBIYMCIUTEIBHEIE,
KaueCTBEHHbIE, TpaduuecKue, SKCIIePUMEHTATbHBIC 3a1a4H.

B Hauvase n3ydeHus Kypca HAaeTCs ABA YPOKa, LEIBK) KOTOPBIX SBISETCS
3HAKOMCTBO YYaIIUXCS C MOHSATHEM «3a/1auay, X KiIacCU(PUKAINEH U OCHOBHBIMU
cnocobamu pemieHus. borbimoe 3HaYeHHWE JACTCS  AITOPUTMY, KOTOPBIH
dbopMUpyeT MBICTUTEIbHBIE ONEPAIMU: aHAIU3 YCIOBUS 3aJ]a4yH, J0TajKa, MPOEKT

pelIeHus, BbIIBUX)KEHUE TUIIOTE3bI (PEIlIEHHE), BBIBOI.



B 10 xmacce mnpu pemieHHd 3anad  0cob0Oe BHHUMAHHE YAENAETCS
[IOCJIEIOBATEIILHOCTH JNECUCTBUM, aHAIU3Y (puznyeckoro SIBJICHUS,
IIPOrOBapUBAHUIO BCIYX PEIICHMS], aHAJM3Y MOJIydeHHOro oteeta. Ecnu B Hauane
paszena I WUTIOCTPALMKM UCTIONB3YIOTCA 3a/ladyd M3 MEXaHUKH, MOJEKYISIPHOU
(u3KMKHU, 3IEKTPOJMHAMUKH, TO B JAJIbHEHUIEM pEeIIaloTCA 3aJayd U3 pa3fesioB
Kypca ¢pusuku 11 knacca.

[Ipu moBTOpeHUH 0000IIAIOTCA, CUCTEMATU3UPYIOTCS KaK TEOPETUYECKH
MaTepuall, Tak M TPHUEMbl pElIeHUs 3a]lady, NPUHUMAIOTCS BO BHHMAHHUE LEIH
HNOBTOPEHUS MPHU MOJArOTOBKE K €AMHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY.

[Ipu pemenun 3a7a4y 1O  MEXaHHMKE, MOJIEKYJISpHOM  (u3uke,
ANEKTPOAMHAMUKE TJABHOE BHHUMaHHME oOOpaimiaercs Ha (QOpMUpOBAHHE YMEHHM
pemiarh 3a/1a4d, Ha HAKOIUICHHUE OIbITa PELICHUS 3a/1a4y PA3IMYHON TPYAHOCTH.

B koHume wu3yueHus OCHOBHbIX TeM («KuHemMaTtuka W JAMHAMHUKay,
«MonexynspHas ¢uznkay, «NEKTPOANHAMUKA») MPOBOJATCS UTOTOBBIE 3aHATHS
B (opMe MpoBEepOUYHBIX pPAOOT, 3aJaHUs KOTOPHIX COCTAaBJIEHbl Ha OCHOBE
oTKpbITEIX 0a3 EI'D no ¢usuke yactu «B» u wactu «C». PaboThl paccunuTansl Ha
1Ba yaca, cogepxkar ot 5 10 10 3aga4, nBa BapuanTa. [lociie u3yuenus HeOONbIINX
TeM («3akoHbl coxpaHeHus. ['mapocrtatnka», «OCHOBBI TEPMOIUHAMUKN,
«BonHOBBIE W KBaHTOBBIE CBOWCTBA CBETAa») MPOBOIATCS 3aHATHS B (dopme
TecTOBOM paboThl Ha 1 wac, comepxariei 3amanus u3 EI'D (yacth «A» M 4acTh
«B»).

IpuHuUnBLI 0TOOPA CONEPKAHUS M OPraHU3ANUN Y4eOHOTr0 MaTepuaJjia

o COOTBETCTBHE COJEpX aHMs 3aJad YPOBHIO KJIaCCUYECKOW (HU3HKH,
BBIJICPKABIIUX IIPOBEPKY BPEMEHEM, a TAKXKE YPOBHIO Pa3BUTUS COBPEMEHHOM
(Gu3nuKHU, C BO3MOXKHOCTBIO IOCTPOCHHS B IMpPOLECCe peHIeHHs (U3MUECKHX U
MaTE€MaTUYECKUX MOJEJIEH M3y4aeMbIX OOBEKTOB C pa3IMYHOM CTEHEHBIO
JeTaIN3alii, peaJu3yeMoil Ha OCHOBE IPUMEHEHUsS: KOHKDPETHBIX 3aKOHOB
bu3nUIecKux TEOpUH, (dbyHIaMEHTAJIbHBIX buznIecKnx 3aKOHOB,
METOJ0JIOTUYECKUX MPUHIMUIIOB (PU3HUKHU, a TaKkKE METOJOB IKCIEPUMEHTAIBHOM,

TEOPETUYECKON U BHIYMCIUTEIbHON (PU3UKU;



o COOTBETCTBHE  COJEpKaHMsI W (QopM  MpeAbsBICHHUS  3aaad
TpeOOBAHUSIM IOCYIaPCTBEHHBIX MPOrpamMM Mo (PU3HKE;

o BO3MOXXHOCTh OOYYEHHUS aHaJIU3y YCIOBUWA HKCIIEPUMEHTAIBHO
HaO0JI01aeMBbIX SIBJICHUH, pacCMAaTPUBAEMbIX B 33/1a4¢€;

o BO3MOXHOCTb (OPMHUPOBAHUSI TOCPEACTBOM COJAEpKaHUS 3aqad U
METOJIOB HX PEIICHHs HAayyHOTO MHUPOBO33PEHUS M HAyYHOTO IMOAXOAa K
U3YUYECHUIO SIBICHUN PUPObI, aJIEKBATHBIX CTHIIIO MBIIIUICHHSI, B paMKaxX KOTOPOIo
MOJKET OBITH pelleHa 3ajaua;

o KU3HEHHBIX CUTYallui U pa3BUTHSI HAYYHOTO MHUPOBO33PEHUS.

[Ipennaraemsiii Kypc OpUEHTUPOBaH Ha KOMMYHUKaTUBHBIN
UCCJIEIOBATEIbCKUNA TMOAXOA B OOyY€HHH, B KOTOPOM IPOCIEKUBAIOTCS
CJIEIYIOIINE dTalbl CYObEKTHOM NEATENbHOCTH YYAIUXCS M YUUTENs: COBMECTHOE
TBOPUECTBO YYMUTENS W YyYalluXcid MO CO3JaHHuI0 (pu3mdyeckod mpoOIeMHON
CUTyallUl WM AESITEIbHOCTU MO MoAOOpy LMKIA 3a/1ay M0 U3ydyaeMoll Teme —
aHaJlu3 HaWJeHHOW MpoOJIEeMHON cuTyauuu (3agadu) 4eTkoe (opMynupoBaHUE
¢u3nyeckoir yactu mnpoOiemsl (3a7aud)  BBLABIDKEHUE THIOTE3  pa3paboTka
Mojene  (pu3nyeckux, MaTEeMaTHMYECKHUX) IPOTHO3MPOBAHUE Ppe3yJIbTaTOB
pa3BUTHUS BO BPEMEHHU SKCIIEPUMEHTAIBHO HAOJIOJaeMbIX SIBJICHUM IpOBEpPKa U
KOPPEKTUPOBKA TMIIOTE3 — HAXOKJCHHUE PELIEHU MpOBEpKa U aHaJIU3 pelIeHUn
— NPEUIOKEHUS 110 UCTIOIb30BAHUIO MOJYUYEHHBIX PE3YyJbTaTOB JUIsl IOCTAHOBKH
U pelleHusl Ipyrux mnpobsieM (3anad) Mo u3ydaeMou TeMe, M0 paHee W3YYCHHBIM
TemMaM Kypca (U3MKM, a TaKke [0 TeMaM Jpyrux IpeIMeTOB
€CTECTBEHHOHAYYHOT'O IIUKJIa, OLIEHKA 3HAYEHUSI.

O01mme pekoOMEeHAAUUH K NMPOBEACHUIO 3AHATHI

IIpy wu3ydyeHHMH Kypca MOTYT BO3HUKHYTh METOAMYECKUE CIIOXKHOCTH,
CBSI3aHHBIE C TE€M, YTO 3HAHUU MO OOJBIIMHCTBY pa3leioB Kypca (U3UKU Ha
YPOBHE OCHOBHOW WIKOJBI HEAOCTATOYHO JUIsI OCO3HAHHOI'O BOCHPHATHS psAna
paccMaTpHBaeMBbIX BOIIPOCOB U 3a]1ay.

bonpiiass vacte MaTepuasia, COCTAaBISIONIAs COJAEPKAHUE MPUKIAHOTO

Kypca, COOTBETCTBYET TOCYJapCTBEHHOMY OOpa3oBaTEIbHOMY  CTaHAAPTY
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¢u3znueckoro oOpa3oBaHUs Ha NPO(GUIBHOM YpOBHE, B CBSI3U, C YEM KypC HE
CTOJIBKO pacIIMpsieT KPyr MPEIMETHBIX 3HAHUM y4alluXcsl, CKOJBKO YIIIYOJISIeT UX
3a CYET YCWJIEHUs HENPEAMETHBIX MHMPOBO33PEHUYECKOM M METOJO0JOTHYECKON
KOMIIOHEHT COJIEPKAHUS.
MeToabl 1 Opranu3anuoHHbie GopMbI 00yUeHUSA

Jna  peammzanuu  1eled M 3a4a4  JAHHOIO — MPUKIIAJHOTO  Kypca
IpeIoiaraeTcs MCIOoJb30BaTh cieayromue (GopMbl 3aHATUN: MPAKTUKYMBI IO
pELICHHIO 3a/a4, CaMOCTOsITENIbHAs paboTa yyaluxcs, KOHCyJIbTaluu, 3a4eT. Ha
3aHATUSX TPUMEHSIOTCS KOJJIEKTMBHBIE W HMHAMBHAYaldbHble (OPMBI PabOTHI:
[IOCTAaHOBKA, PEIICHHUs] U OOCYKJEHHUs pellIeHUs 3ajay, MOATOTOBKa K €IHMHOMY
HAIMOHAJILHOMY TECTUPOBAHUIO, MOJ0Op M COCTaBJCHHWE 3a7a4 Ha TeMy U T.J.
[Ipeanonaraercss TakyKe BBIOJHEHHWE OOMAIHUX 3aJlaHUil MO PEUICHUIO 3aj1ad.
JlomuHaHTHOM ke (QopMOl yuyeHUss JOJKHA CTaTh HMCCJEI0BaTEIbCKas
NEeSTENbHOCTh YUEHHKA, KOTOpask MOXKET OBITh peajn30BaHa KaK Ha 3aHATHUSX B
KJIacce, TaK U B XOJ€ CaMOCTOSITENIbHON paboThl yyamuxcs. Bee 3aHATHS TOKHBI
HOCHUTbH NMPOOJIEMHBIN XapaKTep U BKIIOUYATh B €05l CaMOCTOSITENIbHYIO PaboTy.

Meronpl 00ydeHusi, MpUMEHseMbIe B paMKaxX MPUKIATHOTO Kypca, MOTYT U
JOJDKHBI ~ OBITHh ~ JIOCTAaTOYHO  pa3HooOpasubiMu.  Ilpexxae  Bcero 310
uccaeoBaTeIbCKass paboTa caMHX ydalluXCs, COCTaBJICGHHE OO0O0OIIAOITUX
TaOJIUII, a TaKKe MOATOTOBKA U 3alUTa YJYaIlIUMUCS aJITOPUTMOB PELICHUs 3aj1ad.
B 3aBHCMMOCTM OT HWHIMBHMAYAJbHOI'O IUIAHA YYWTENb [JOJDKEH IIpelsiaraTh
y4aIIUMCs IMOATOTOBICHHBIA UM NIEPEYEHB 3a/1a4 PA3JINYHOIO YPOBHS CI0KHOCTH.

[ToMumO mMcCCAEAOBATENBCKOIO METOAA LEJIECOO0PAa3HO HCIIOJIb30BAHUE
YaCTUYHO-TIOMCKOBOTO, MPOOJIEMHOTO0 M3J0XKEHHUsS, a B OTAEIbHBIX CIyYasx
uH(POPMAITMOHHO-WIUTIOCTpaTuBHOr0. [locneanuii MeTton mnpuMeHseTcss B TOM
clly4ae, KOrjJa y Ydalluxcs OTCYTCTBYeT 0aza, MO3BOJISIIOLIAs HMCIOJb30BATh

MNIPOAYKTUBHBIC MCTO/BI.

CpencrBa 00yueHus



OCHOBHBIMHU CpeJICTBaMU 00yUYEHHUS IPU U3YUECHUU MPUKITATHOTO Kypca

SABJISIFOTCSL:
. ®duznyeckue npudopsI.
. I'paduyeckue wutoCTpaIuu (CXeMbl, YePTEKHU, TPAPUKH).
. JnnakTuyeckue MaTepuallbl.
. YueOHuKM GU3UKH JIs1 CTAPUINX KJIACCOB CPETHEN MIKOJIBI.
. VYyeOnble mocobust o Gpusnke, COOPHUKHU 3aj1ay.

Opranuzanus caMmoCTOATEIbHONH padoThI

CamocrosiTenbHast paboTa TpearnoyiiaraeT Co3JAaHue  JUIAKTUYECKOTO
KOMIUIEKCa 3ajJlay, pEHICHHBIX CaMOCTOSITEIbHO Ha OCHOBE HCIOJIb30BaHUS
KOHKPETHBIX 3aKOHOB (PU3MYECKUX Teopui, (QyHIaMEHTAIBHBIX (PUHUECKUX
3aKOHOB, METOJIOJIOTUYECKUX TPUHIUMNOB (HU3MKH, a TaKkKEe METOJIOB
HKCIIEPUMEHTATBHOM, TEOPETUYECKON U BBIUUCIUTEIBHON (PU3UKH U3 pa3IMYHBIX
COOPHUKOB 3aJ1ay C OpUeHTaIMel Ha MpoduiibHOE 00pa30BaHUE YUAIIUXCS.

3. MecTo Kypca B y4ueOHOM ILJIaHe:

DNEeKTUBHBIN Kypc paccyuTaH Ha 68 4dacos, T.e. o | 4acy B HeZIelo 3a JBa rojaa
obydenus B 10-11 kmaccax.

4. OxugaeMbIMH pe3yJibTaTaAaMHU OCBOCHHUS Kypca:

. pacuipeHre 3HaHUi 00 OCHOBHBIX allTOPUTMAX pelieHus 3aj1ad,
Pa3IMYHBIX METO/IaX NMpUEMaXxX pelICHUs 3a/1a4;

. pa3BUTHE MMO3HABATEIbHBIX HUHTEPECOB, UHTEIJIEKTYaJIbHbIX U
TBOPUYECKHX CITOCOOHOCTEH Ha OCHOBE OTBITA CAMOCTOSTEIILHOTO TPHUOOPETCHUS
HOBBIX 3HAHWM, aHANTM3a U OIEHKU HOBOM MH(MOpMAIINH;

. CO3HATENIbHOE CAMOOIPEEICHNE YUCHUKAa OTHOCUTEIBHO POl
JanbHEHUIIero 00y4eHus Wi npodhecCuOHATBHON NeATeIbHOCTH,

. MOJTY9CHHE MIPEACTABICHUHN O Poiu (U3UKHU B IO3ZHAHUH MHPA,

(1)I/I3I/I‘-IGCKI/IX H MaTCMAaTH4YCCKHUX MECTOAAX UCCIICAOBAHMA.

TpeﬁoBaHnﬂ K YPOBHIO OCBOCHHSA COACPKAaHUA KypcCa:



VYyaimuecs J0IKHbI YMETh!

- aQHAJIM3UPOBATH (PU3NYECKOE SBIICHUE;

- IIPOrOBApHBAThH BCIYX PELICHUE;

- aHAJIU3UPOBATH MOJYUYECHHBIN OTBET;

- KJIaccu(UUIMPOBATH MPENTIOKEHHYIO 3a/1a4y;

- COCTaBJIATh NPOCTEUIINX 3a/1a4H;

- IMOCJENOBATEIbHO BBIOJIHATH U IPOrOBAPUBATH 3TAllbl PELIEHUS 3a1a41
CpeaHEeN TPYAHOCTH;

- BbIOMpaTh palMOHANIbHBIN CIIOCO0 pelleHu s 3a/]auH;

- pemiatb KOMOMHUPOBAHHBIC 33/1a4H;

- BJIaJIETh PA3IMYHBIMU METOJIAMU PEIICHUS 3a/1a4: AHAJTUTUYECKUM,
rpaduueckum, SKCIEPUMEHTAIBHBIM U T.JI.;

BJIaACTh MCTOAAMHU CaAMOKOHTPOJIAL U CAMOOLICHKHU



5. Conep:xanue Kypca

10 -11 xmaccel

dusuyeckas 3aaaya.
Kaaccnduxanus 3axay
(4 9)

Uro Takoe ¢usnueckas 3agada. CoctaB ¢usznueckoi 3anauu. duzmueckas
TEOpHs U pellieHHe 3a7a4. 3HaUeHHE 3a/1a4 B 00YUCHUH U JKU3HHU.

Knaccudukanus ¢pusmdeckux 3anad no TpeOOBaHUIO, COAEPKAHUIO, CIIOCO0Y
3aanud u peuieHus. [Ipumepsl 3a1a4 Bcex BUIOB.

CocraBnenune ¢uznueckux 3anad. OCHOBHbIE TPEOOBAHHUS K COCTaBICHUIO

3aaad. CriocoObl ¥ TEXHHKA COCTaBJICHUS 3agad. HpI/IMCpBI 3a1a4 BCCX BUIAOB.

IIpaBuiia u npuemMsbl pemieHus GU3NYECKUX 32124
(6 1)

OO6mue TpeOoOBaHUS TNpU pelieHUH (PU3MUECKUX 3ajad. OTambl pelieHUs
dbuzuveckoi 3amaun. Pabora ¢ TekcToMm 3amaun. AHanu3 (GU3NYECKOTO SIBICHUS,
dbopmynupoBKa uaeu * perieHus (IJIaH pelieHus). BeimoaHeHne miaHa penieHus
3agauyn. YwucimoBor pacueT. HcCmonp3oBaHHWE BBIYUCIUTEIBHON TEXHUKHA IJIS
pacdeToB. AHaJIU3 pelieHus u ero 3HadeHue. OdopmiieHne pereHus.

TunuyHble HEJOCTATKH MPHU PEIICHUU U 0QOPMIICHUU PEIIeHUsT (PU3NISCKOM
3aaun. M3yueHne NMpUMEpoOB peIIeHUs 3aj1ad. PasimudHble TPHEMBI U CIIOCOOBI
pELICHUs:  AITOPUTMBI, AHAJIOTHH, TIE€OMETPUYECKHE  MOpUeMbl.  Merton

pa3MepHOCTe|, rpaduIecKue PeIieHus U T. 1.

J/InHaMuKa ¥ cTaTHKA
(8 1)
KoopauHnaTtHbelii MeToa pelieHus 3ajad Mo MexaHuke. Penienue 3agad Ha
OCHOBHBIE 3aKOHBI TUHAMUKHU: HbIOTOHA, 3aKOHBI ISl CUJI TATOTECHUS, YIIPYTOCTH,
TpEeHUs, COMPOTUBIICHUs. PelnieHue 3agad Ha JBHXKEHHE MaTEpHAIbHOM TOYKH,

CUCTCMBbI TOYCK, TBCPAOI'O TCJIA 110 HeﬁCTBHCM HCCKOJIBKHX CHIJI.



3aauu Ha ONpeeNIeHHE XapaKTEPUCTUK PaBHOBECHS (PU3HMUECKUX CUCTEM.

3aayu Ha MPUHUUI OTHOCHTEIBHOCTH: KUHEMATUYECKUE U JIMHAMUYECKHE
XapaKTePUCTUKH JIBHXKEHHSI TeJla B Pa3HbIX HHEPLHUAIBHBIX CUCTEMAaX OTCYETA.

[lonOop, cocraBiieHHEe W pELIEHUE [0 HMHTEpecaM pas3IMYHBIX CHOKETHBIX
3a/lay: 3aHUMATENIbHBIX, SKCHEPUMEHTAJIBHBIX C OBITOBBIM COJEPKAHHEM, C
TEXHUYECKUM M KpaeBEAYECKHMM  COJEpKaHUEM,  BOCHHO-TEXHUYECKUM
COJEPIKAHUEM.

9KCKprI/II/I C OCJIBIO 0T60pa JaHHBIX JJIs1 COCTABJICHUSA 3a1a4.

3aKOHBI COXpaHEHUS
(8 )

Knaccudukanus 3amad 1o MeXaHUKE: pelieHue 3a7ad  CpeJcTBaMU
KMHEMAaTUKH, TUHAMUKH, C TIOMOIIbIO 3aKOHOB, COXPAHCHHUS.

3ajaun Ha 3aKOH COXPaHEHUS UMITYJIbCAa U PEAKTUBHOE JIBHKEHUE. 3a/laud Ha
ompeesieHne paboThl U MOITHOCTH. 3aJa4i Ha 3aKOH COXPaHEHUs U MPEBpaISHUS
MEXaHUUYECKOU SHEPTHUHU.

Pemrenne 3amad HeckonbkuMHU criocooamu. CocTaBiaeHUe 3a7a4d Ha 3aJaHHBIE
00OBEKTHl WM SBIEHUS. B3auMompoBepka pemraeMbIX 3ajad. 3HAKOMCTBO C
nIpuMepaMy PEIICHHS 3a7a4 110 MEXaHUKE PECIyOJIMKAaHCKUX U MEXKIyHAPOIHBIX
OJIMMITHA].

KoHcTpykTOpcKkue 3amaun W 3ajayd Ha MPOEKTHI: MOJIENb aKcelepoMeTpa,
MoJiesib  MadaTHuUKa @Dyko, MojAedb  KpOHINTEHHA, MOAEAb IYIIKH C
MPOTUBOOTKATHBIM YCTPONUCTBOM, MPOEKTHI CAMOJIBMKYIIIUXCS TEJICKEK, MPOCKTHI

YCTPOMCTB sl HAOIIOEHNS HEBECOMOCTH, MOJICIIh AaBTOKOJICOATEIIBHOM CHCTEMBI.

CTpoeHne H CBOIICTBA ra3oB, ;KUIAKOCTEN U TBEPABIX TeJl
(6 1)
KauecTBeHHbIE 3amaul 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 U30IIPOLCCCaX.
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3amayn Ha CBOWCTBA MapoB: MCIOJb30BAaHUE YypaBHEHUs MeHjaeneeBa —
Knanelipona, xapakTepUCTHKa KPUTHUYECKOIO COCTOSIHMS. 3aJlayd Ha OINHMCAHHE
ABJIICHUA TIOBEPXHOCTHOTO CJ0s; padoTa CHJI TOBEPXHOCTHOI'O HATSIKEHUS,
KaNWUISIPHbIE SIBJICHUS, U30BITOYHOE JABJIEHUE B MBUIbHBIX ITY3bIPSIX. 3aJlayd Ha
OTpEJIEICHUE XapaKTEPUCTHUK BIAKHOCTU BO3/1yXa.

3aayn Ha ONpENEJICHUE XApaKTEPUCTHK TBEPAOro Teya: abCONIOTHOE U
OTHOCHUTEJIbHOE YHJIMHEHHE, TEeIUIOBOE pacUIMpeHHe, 3amnac MNpPOYHOCTH, CHIIa
yIPYTroCTH.

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

OBITOBOT'O COJICPKAHUS.

OcCHOBBI TEpMOAMHAMMKH
(6 1)

KomOuHMpoBaHHbIE 3aaud HA NEPBBIA 3aKOH TEPMOJMHAMHUKHU. 3aJayd Ha
TEIUIOBBIE IBUTATEIIH.

DKCKypcHsl € LIeIbI0 cOOpa JaHHBIX JUJIsl COCTABICHMS 3a/1a4.

KoHcTpykTopckue 3amaum M 3aJauyd  Ha TPOEKTHI: MOJENIb TIa30BOr0
TEPMOMETPA; MOJENb MIPEIOXPAHUTEIBLHOTO KJlallaHa Ha OIpE/IeJICHHOE /1aBJICHUE;
IPOEKThl HCHOJIb30BAaHUS Ta30BBIX MPOLIECCOB JIs MOJAud CHUTHAJIOB; MOJENb
TEIUIOBOM MAIIMHBI; TMPOEKTHl MPAKTUYECKOTO0 ONPENEICHUs paauyca TOHKHUX

KAl POB.

DJIeKTpUYeCKOe U MATHUTHOE MOJIS
(5w
XapaKkTepuCTUKA pElIeHUs 3aJad pasjena: olllee W pa3sHoe, MPUMEPHl U
MIPUEMBI PELICHUSI.
3amaun pa3HbBIX BUJOB HA OMUCAHHUE DJIEKTPUUECKOTO TMOJISI PA3TUYHBIMU
CpeACTBAaMU: 3aKOHAMU COXpaHEeHUs 3apsaa u 3akoHOM KynoHa, CHIIOBBIMU
JUHUSMU, HAMPSXKEHHOCTHIO, Pa3HOCTHIO MOTEHIIMANIOB, SHEprueil. Pemienne 3agau

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

AJIEKTPOMETPA, MATHUTHOI'O 30HAA U JPYroro o0opynoBaHusl.

ITocTOSIHHBIN YJIEKTPUYECKUH TOK B Pa3JIMYHBIX Cpeaax
(9 9)

3agaun  Ha pa3IMYHbIE TMPUEMBbI pacyeTa COMNPOTUBJIEHUS CIOXKHBIX
AJEKTPUYECKUX LIeNeH. 3a/1aun pa3HbIX BUJOB «a ONMMCAHUE DJIEKTPUUYECKUX LIeTIen
MOCTOSIHHOTO DJJICKTPUYECKOr0 TOKa C IMOMOIIbI0 3akoHa Oma [jisi 3aMKHYTOM
uenu, 3akoHa Jxoynss — JleHna, 3aKOHOB MOCJI€IOBATEILHOIO U MapaieIbHOTO
coenuHenuid. O3HakomiieHWEe C TpaBuigamMu Kupxroda npu pemieHudn 3ajaad.
[ToctanoBka u pemieHre (QPOHTAIBHBIX AKCIEPUMEHTAJIBHBIX 3ajady  Ha
ompeNieNIieHne TOKa3aHU MPUOOPOB MPH H3MEHEHUHU COMPOTHBICHHUS TEX WU
VMHBIX YYAaCTKOB IIEMH, HA OIPEACIIEHUE COMPOTUBICHUM YYaCTKOB LENU U T. .
Pemienue 3a1au Ha pacueT yyactka uenu, umeromeit J1C.

3ajaun Ha OINHUCAHWE MOCTOSHHOTO JJIEKTPUYECKOTO TOKAa B AJEKTPOJIMUTAX,
BAKYYME€, ra3ax, MOJYNPOBOAHUKAX: XapaKTCPUCTUKA HOCUTEIICH, XapaKTEPUCTUKA
KOHKPETHBIX sIBIICHUU U JIp. KauecTBEeHHbIE, SKCIIEPUMEHTAIIBHBIE, 3aHUMATEIIbHBIC
3a/1a4d, 3a7a9M C TEXHUUYECKUM COJIep)KaHuEeM, KOMOMHUPOBAHHBIC 3a/1a49H.

KoHcTpykTOpckne 3amaum  Ha MPOEKTHI: YCTAHOBKA ISl HArpeBaHUs
KUJKOCTH Ha 3aJlaHHYI0 TEMIEPATypy, MOJEJb aBTOMATHYECKOrO YCTPOMCTBA C
3JICKTPOMATHUTHBIM pEJI€, MPOCKThl W MOJEIA OCBEIICHHS, BBIIPIMUTENb U
YCUJIUTENb Ha IOJYNPOBOJHUKAX, MOJEIH H3MEPHUTCIBHBIX MPUOOPOB, MOJCIIH

CUYCPHOIO ALIUKA).

:‘)HCKTpOMaFHHTHLIe KO0JIe0aHUsI U BOJIHBI

(14 4)
3ajaun pa3HBIX BUJOB HA OMHMCAHUE SBICHUS AJICKTPOMArHUTHON WMHIYKIIUH:

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

3aayd  Ha ONHMCAHUE PA3NMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:
CKOPOCTh, OTPXKECHHE, MPEIOMIICHUE, UHTepPEepeHITUs, TUPPaKIIKS, TOTIPU3aLIHSL.
3aayn MO TEOMETPUYECKON ONTHKE: 3epKaja, onTudyeckue cxembl. Kiaccu-
¢ukanus 3aga4 no CTO u npumepsl UX peuieHusl.

3aayn Ha OIpeAeNIeHHE ONTHUYECKOW CXEMbl, COJIEpKalIehCs B «UEepHOM
AIMKE»: KOHCTPYMpPOBAaHME, TPUEMbl M MPUMEPHI pelieHus. [pynmnoBoe u
KOJUIEKTUBHOE  pELICHUE HKCIEPUMEHTANbHBIX 3aJad C  HCHOJIb30BaAHUEM
ocuuuiorpaga, 3ByKOBOrO IeHepaTropa, TpaHc(opmaTopa, KOMIUIEKTa MpHOOpOB
JUIS W3Y4YEHHUS CBOWCTB JJIEKTPOMArHUTHBIX BOJIH, DJEKTPOU3MEPUTEIBHBIX
npuOOpOB.

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

KoHcTpykTOpCcKMEe 3amaunM M 3aJayd Ha NOPOEKTHI: IUIOCKUH KOHIIEHCATOp
3aJlaHHON €MKOCTH, T€HEPaTOPhl Pa3IMYHBIX KOoJeOaHuid, mpubop ISl U3MEPEHHUS

OCBCHICHHOCTHU, MOACJIb IICPCAAYN IJICKTPOIHCPIUU U JP.

Oo6o0maromiee 3aHATHE 10 METOAAM U MPUEMaM pelieHUus (PU3NIeCKuX 3a1a4
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6. TemaTn4eckoe MIAHUPOBAHHNE

10 xiace
Ne Tema 3ansaTHA Koa-Bo | Ilpumeyanue
n/n 4acoB
BBenenue (1 yac)

1 dusnyeckas 3aaaya. 1

Krnaccudukamnus 3amad. [IpaBmia u npueMsl perieHns pU3ndeckux 3aad.
Kunemaruka (4 yaca)

2 | OcHOBHBIC 3aKOHBI U TIOHATHS KHHEMATHUKH. 1

3 | Pemenue pacueTHbIX M rpaduuecKux 3a/1a4 HA paBHOMEPHOE JIBH)KEHUE. 1

4 | Peuienue 3a/1a4 Ha paBHOYCKOPEHHOE JABWKEHHE. 1

5 | /IBmxeHue 1o oKkpykKHOCTH. Pemienue 3anad. 1

JInnamuka u cratuka (6 yacoB)

Koopaunatsslii MeTO pemieHus 3a1a4 o MexaHuke. Pemienre 3a1a4d Ha

6 | ocCHOBHBIE 3aKOHBI AMHAMUKU: HbIOTOHA, 3aKOHBI JIsI CUJT TATOTEHUS, 1
YOPYTOCTH, TPEHUS, COTIPOTUBIICHUS.

7 Pemenne 3amau Ha JBWKEHHE MaTepUATIBHOW TOYKH, CHCTEMBI TOYEK, 1
TBEPJIOTO TeJa MO ACUCTBUEM HECKOJIBKUX CHJI.

5 3ajau Ha OMNpeleNieHuE XapaKTepPUCTUK paBHOBECHUS (UINYECKUX 1
CUCTEM.
3agaun  HA  TOPUHIUI  OTHOCUTENBHOCTU:  KHHEMAaTHYECKHE U

9 | IMHaMHYeCcKHe  XApaKTepUCTUKU  JBWKEHHMS  Tela B Pa3HbIX 1
VWHEPLUAJIbHBIX CUCTEMAX OTCUETA.

10 | [ogOop, cocTaBieHe U pellIeHUE 3a/1a4 0 HHTEpecaMm. 1

11 | ®usnyeckas OTUMITHAAA. 1

3akoHbI coxpaHeHus (7 4acoB)

19 Knaccudukanuss 3amau 1Mo MexaHUKe: pelIeHHe 3aad CpelICTBAMHU 1
KMHEMAaTUKH, TUHAMUKH, C IOMOIIbIO 3aKOHOB COXPaHEHHUSI.

13 | 3agaum HaA 3aKOH COXPAHEHUS UMITYJIbCA U PEAKTUBHOE JIBUOKEHUE. 1

14 | 3amauym Ha onpeeseHre padboThl U MOIITHOCTH. 1

15 3ajaun Ha 3aKOH COXPAHEHMS U NPEBPALICHUS MEXaHUYECKON >HEpPruu. 1
Pemenue 3a1ay HECKOJIBKUMH CIIOCOOAMH.

16 CocraBnenue 3agad Ha  33JaHHbIEe  OOBEKTHl WM  SIBJICHHUS. 1
B3anMornpoBepka penraeMbIx 3a1au.

17 3HAKOMCTBO C  IIpUMEpaMH  peuieHuss  3a7ad [0  MEXaHUKe 1
pecnyOIMKaHCKUX U MEXIYHAPOIHBIX OJIUMITUA].

18 dusnyeckas oJIMMIINAIA. 1

CTpoeHue U CBOICTBA ra3oB, sKHAKOCTEH 1 TBEPABIX TeJl (5 4acoB)

19 KauectBeHHble 3371aul HA OCHOBHBIE MOJIOKEHHUSI U OCHOBHOE ypaBHEHHE 1
MOJIEKYIsIpHO-KuHeTHn4eckoi Teopuu (MKT).
3ajaun Ha ONMCAaHUE MOBEJICHUS MJIEAaJbHOTO r'a3a: OCHOBHOE ypaBHEHHUE

20 | MKT, onpenenenne CKOPOCTA MOJIEKYI, XapaKTEPUCTUKU COCTOSIHUS raza 1
B M30MPOIECCaX.

21 3ajaun Ha CBOICTBA MapoB: WCIOJIb30BAaHUE ypaBHEHUsT MeHeneeBa— 1
Kianeiipona, xapakTepucTUKa KpUTHUYECKOTO COCTOSIHHUSL.
3amaun Ha OMpeJeNieHue XapaKTepUCTUK TBEPAOTO Tena: abCOMITHOE U

22 | OTHOCHUTENBHOE YUIMHEHUE, TEIJIOBOE pacUIMpEeHHEe, 3amac MPOYHOCTH, 1
cuJia yIpyrocTH.

23 KauecTBeHHBIE UM  KOJMYECTBEHHBIE  3adauu. [ padudueckue 1

OKCIICPUMCHTAJILHBIC 3aJa491, 3a1a4n OBITOBOTO COACPIKAHUS.
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OcHoBBbI TEpMOAUHAMUKH (4 yaca)

24 | KomOuHUpOBaHHbIE 33/1a4d Ha NEPBHIH 3aKOH TEPMOIMHAMUKH. 1

25 | 3ajauyu Ha TEIJIOBBIC BUTATEIH. 1

26 | KoHcTpykTOpcKue 3a1a4u U 3a1a4d Ha MPOEKTHI: 1

27 | dusnueckas 0JIMMIIMAJA. 1

duiekTpuyeckoe moJie (4 yaca)

28 XapakTepucTUKa pelleHus 3a7ay paszena: ooliee U pa3sHoe, MPUMEPHI U 1
MIPUEMBI PEIICHUSI.
3azauy pa3HbIX BUIOB HA ONKCAHUE AIEKTPUUYECKOTO MOJS Pa3IM4YHbIMU

29 | cpenctBamMu: 3aKOHAMHU COXpaHEHHUs 3apsna W 3akoHoM Kynona, 1
CUJIOBBIMH JIMHUSIMH, HAIIPSHKEHHOCTBIO.

30 3anauM pa3HbIX BUIOB HA OMKUCAHUE AIEKTPUUYECKOTO MOJS Pa3iIMuHbIMU 1
CPEICTBAMH: Pa3HOCTBIO MOTEHIIUAJIOB, SHEPTHEH.

31 | Pemenue 3a1a4y Ha ONMKMCAHUE CUCTEM KOHJEHCATOPOB. 1

IlocTosiHHBIN 3J1eKTPUYECKHI TOK B pa3IM4HbIX cpeaax (4 yaca)

30 3ajaun Ha PasIMHBIC [PUEMBl pacueTa COMPOTHBIICHHS CIOMKHBIX 1
AIIEKTPUYECKHX eneil.
Pemenune 3amay Ha pacuer yyactka uenu, umeroniedn 3/[C. [TocranoBka u

33 | pemienre (QpOHTANBHBIX SKCIEPUMEHTAIBHBIX 3a7a4 Ha OMpEeTICHUE 1
MOKa3aHui MprOOPOB.

34 3aiayy Ha ONMCAHUE MTOCTOSIHHOTO 3JIEKTPUUYECKOT0 TOKA B AJIEKTPOJIUTAX, 1
BaKyyMe, ra3ax, oJIympoBOJIHUKAX.

35 | UroroBoe 3aHsTHE. 1
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TemaTu4yeckoe IIIAHUPOBAHUE

11 xace
Ne Tema 3ansaATHSA Koa-Bo | Ilpumeyanue
n/n 4acoB
MaruuTtHoe noJie (2 yaca)
3ajaun pa3HBIX BHUJOB HA OIMUCAHWE MArHUTHOTO TMOJsi TOKA U €ro
1 | meiicTBHUS Ha MPOBOJHUK C TOKOM: MarHUTHAas MHAYKIHUS W MarHUTHbIA 1
MOTOK, CHJIa AMIiepa.
2 3ajaun pa3HBIX BUJOB HA OIMUCAHWE MArHUTHOTO TOJsI TOKA U €ro 1
JEMCTBUA Ha ABWKYIIMICS 3apsa: cuiua JlopeHna.
DJIEKTPOMATrHUTHBIE KoJleOanus U BOJIHbI (14 yacoB)
3amaun  pa3HBIX BHUJOB Ha OIMCAaHWE SBIICHUS OJEKTPOMArHUTHOU
3 WHAYKIMU: 3aKOH SJEKTPOMArHUTHOW WHAYKUMWHW, mpaBuio JleHna, 1
WHTYKTUBHOCTb.
4 3agaun  Ha TMEPEMEHHBIA  DJIEKTPUYECKUH TOK:  XapaKTEPUCTHUKH 1
MIEPEMEHHOTO AJIEKTPHUIECKOTO TOKA.
5 3aaun Ha TEPEMEHHBIA DJIEKTPUUYECKUA TOK: AJICKTPUUECKHE MAITUHBI, 1
Tpanchopmarop.
3ajaun HAa ONMCAHUE pPAa3JIMYHBIX CBOWCTB AJIEKTPOMATHUTHBIX BOJIH:
6, 7 | ckOpoCTb, OTpaXkeHHe, MpejomiieHue, HHTephepeHuus, Iudpaxus, 2
MOJISIPU3ALHSL.
8,9, | 3amaun MO reoMEeTPUYECKON ONTHUKE: 3epKaja, ONTHYECKUE CXEMBI. 3
10
11, | Knaccuduxanus 3agay no CTO u npuMeps! UX perieHusl. 2
12
13 3ajaun Ha OMNpEeNICHUE ONTUYECKOM CXEMbl, COACPHKAIICHCA B «4EPHOM 1
SIIIUKE)»: KOHCTPYUPOBAHUE, IPUEMbI U TPUMEPHI PELIECHUS.
14 | Dkckypeus ¢ meNbio coopa JaHHBIX 71 COCTABICHUS 3a/1a4. 1
15 ['pynnoBoe M KOJUIEKTUBHOE PELICHHE HKCIIEPUMEHTAJBHBIX 3a1ad C 1
WCI0JIb30BaHUEM MTPUOOPOB.
16 | ®usnueckas oIUMIIHALA. 1
Mexanuka (7 yacoB)
17 | OGmue MeToibl pelIeHus 3a/1a4 10 KHHEMaTHKeE. 1
18 | 3amaum Ha OCHOBHBLIE 3aKOHBI TUHAMUKH. 1
19 | 3amaun Ha OPUHIMI OTHOCUTEIBHOCTH. 1
20 | 3agauu Ha 3aKOH COXPaHEHMs MMITYJIbCA. 1
21 | 3agaum Ha 3aKOH COXPAHEHUS YHEPTHH. 1
29 3amaun Ha OMpeAeNieHUE XapaKTEepUCTUK paBHOBeCUS (PU3HUECKHX 1
CUCTEM.
23 | MexaHuKa KUJIKOCTEN. 1
Mouiekyasipaas ¢pusuka. TepmoaunHamuka. (6 yacos)
24 | 3ajaum Ha onMcaHUE NOBEACHMS UACATBHOIO rasa. 1
25 | 3agauu Ha CBOMCTBA ApOB. 1
26 | 3agaum Ha OIpeZIeNIeHHE XapaKTEPUCTUK BJIAXXHOCTH BO3yXa. 1
27 | 3agauum Ha NepBbIM 3aKOH TEPMOIMHAMUKH. 1
28 | 3ajaum Ha TENJIOBBIE JBUTATEIH. 1
29 | Bagauu Ha ypaBHEHHE TEIJIOBOTO OalaHca. 1
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JIeKTPUYECTBO. (5 4acoB)

3a):[aq1/1 Pa3HBIX BHJO0B Ha OIMMCAHUC BJICKTPUUCCKOTO IIOJIA pPa3IMYHbIMU

30 1
CpeACTBaMH.

31 | OOmas xapakTepuCTHKa PEeIISHHS 3a7a4 M0 JICKTPOCTATHKE. 1

32 3a)1a131/1 Ha MPHUEMBI pacdyéra COMPOTUBICHUS CIOXKHBIX DJICKTPUUCCKUX 1
HETeH.

33 | Bagaum Ha pacuér yuactka nenu, nmeromei JJ1C. 1

34 | 3agaum Ha oNMCaHUE NOCTOSIHHOTO TOKA B Pa3JIMYHbIX CpeJax. 1

35 | Odo01aoiiee 3aHATHE. 1
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7. IlepeyeHb yueOHO-MeTOAMYECKHUX CPEACTB 00y4eHUSA

JinTeparypa Juisi YYUTEeIs

1. Opnos B. JI., CaypoB HO. A. «Metonpl pemieHUs (PU3HUECKUX 3a7au»
(«IIporpammel 3nekTUBHBIX KypcoB. duszuka. 9-11 kmaccel. [Ipodunbnoe
obyuenuey). CocraButenb B. A. KopoBun. Mocksa: [Ipoda, 2005 r.

2. 3opun H. U. «DOnektuBHbIA Kypc «MeToasl perieHus: GU3NUecKuX 3aaauy:
10-11 kmaccs», M., BAKO, 2007 r. (MacTepckas y4uTes).

3. Kamenemnxkuii C. E., OpexoB B. Il. «MeTonuka pemenus 3aaad no Gpusuke B
cpenuneit mkone», M., [Ipocsemenue, 1987 r.

4. PomameBuu A. U. «®Duszuka. Mexanuka. 10 wmacc. Yuumcs pemiath
3agaun», M., Ipoda, 2007 r.

5. bamam B. A. «3agaun mo ¢u3MKEe W METOJbl HUX pelieHus», M.,
npocsenieHue, 1983 r.

6. SABopckuii b. M., CenesneB 0. A. «CnpaBouHOoe PyKOBOACTBO IO (hU3UKE
JUTSL TIOCTYTIAIOIIUX B BY3bI U JIJIs1 camooOpa3oBanus», M., Hayka, 1989 r.

7. bo6omuna C. b. «EI'D. ®usuka. IIpakTuKkyM MO BBINOJHEHUIO THIOBBIX
TECTOBBIX 3aJlaHuii», M., Ok3amen, 2009 r.

8. Kypamosa C. A. «EI'D. ®usuka. Paznarounsiii Matepuan TpeHUPOBOUHBIX
tectoBy», CI16, Tpurosn, 2009 r.

9. Mockanes A. H., Hwukymoa I. A. «loroBuMCS K eIUHOMY
rOCyJapCTBEHHOMY

1. Jlurepatypa 1 00VIAIOIIMXCH

1. Tpopumona T. U. «DPuszuka s MIKOJIBHUKOB M aOUTYpUEHTOB. Teopwus.
Pemenne 3amau. Jlekcukon», M., O6paszoBanue, 2003 r.

2. PomameBnu A. U. «®Dusuka. Mexanwka. Yuyumcs pemarh 3amgadd. 10
Kiace», M., Ipoda, 2007 r.

3. Munsko H. B. «®usuka: nmonasii kype. 7-11 kmaccel. MynbTUMETUHHBIN
penerurop (+CD)», CII6, 2009 r.

4, banam B. A. «3amaun mo ¢uU3MKE W METOAbl HX peIIeHus», M.,
IIpocenienue, 1983 1.

5. Kozen C. M., Koposun B. A., OpnoB B. A. u ap. «®uzuka. 10—I11 ki.:
COopHUK 337124 C OTBETAMHU U pereHusIMmn», M., MaemosuHa, 2004 T.

6. Mammauna A. H. «Coopuuk BompocoB u 3a7a4d no ¢usuke. 10—11 xmacce,
M., IIpocemenne, 2002 r.

7. Menequa I'. B. «®usmka B 3agayax: »JK3aMEHAIMOHHBIE 3aJaud C
pemenusimuy, M., Hayka, 1985 r.

8. Uepnoynan A. W. «®uswka. 3amauyum ¢ OTBETaMH W pEIICHUAMI», M.,
Bricmas mkoma, 2003 1.

9. . CremanoBa I'. H. «CoOopuuk 3amau mo ¢usuke: mig 10-11 xmaccos
00111€00pa30BaTEeNBHBIX yUpekaeHUN», M., mpocsemienue, 2000 T.
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