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IlosicHuTEIbLHAA 3aIMCKA
IIpeamer: ¢pusuka
Kaace: 10 - 11
Bcero yacos Ha u3y4eHue nporpamMmsbi: 68
KosinyecTBO 4acoB B Henen10: |
PabGouass mporpamma 5J€KTUBHOrO Kypca 1o ¢uszuke «MeToasl pelieHus

¢uznueckux 3amau» Ha 2012 — 2013 yueOHBI roj] cOcTaBIeHAa Ha OCHOBE

o «IIporpammbl 31ekTUBHBIX KypcoB. ®Dusuka. 9-11 kmaccel. [Ipoduibnoe
obyueHue», coctaButelb: B.A. KoposuH, - «JIpoda», 2007 r.

® aBTOpPCKOM mnporpammbl «Metoasl pemieHus (puanyeckux 3amau»: B.A.
Opmos, FO.A. Caypos, - M.: JIpoda, 2005 T.

s peanuzanuy mporpaMMbl MCIOJIb30BaHO yueOHoe mocobue: B.A. Opros,

FO.A. CaypoB «llIpaktuka pemenust ¢usnueckux 3amad. 10-11 xmacce», -
«Benrana-I'pad», 2010 1.

Kypc paccuntan Ha 2 royia 00yueHus

IHeau 2J1eKTHBHOTO Kypca:

1. pa3BuTHE TO3HABATEIHHBIX HMHTEPECOB, HHTCIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Tpollecce pemeHus (Pu3ndeckux 3amad u
CaMOCTOSITENILHOTO MPUOOPETEHNS HOBBIX 3HAHUH;

2. COBEpPIICHCTBOBAHUE TIOJYICHHBIX B OCHOBHOM KYPCE 3HAHUN U YMECHUM;

3. ¢dopMupoBaHHME TIpEACTaBUTENEH O TMOCTAaHOBKE, KiacCH(UKAIUH,
npueMax M MEeToax penieHus Gu3nIecKux 3a/1ad;

4. TPUMEHSTH 3HAHUSA MO (PU3UKE JIsI OOBSICHEHUS SIBICHHUU TPUPOIBI,
CBOWCTB BEIECTBA, PEIICHUs (U3MUECKUX 3a]ad, CaMOCTOATEIHHOTO
npuoOpeTeHusT W  OIECHKM HOBOoW wuHpopManuu  (HU3UIECKOTO

COACPIKaHMAA.

3amaum Kypca:

1. yrmyOseHue U cucTeMaTu3alis 3HaHU y4aluxcs;



2. yCBOEHHE yUYalIUMHCS OOIINX aJTOPUTMOB PELICHUS 3a7a4;

3. OBIaJ€HHE OCHOBHBIMU METOJIAMH PELICHUS 3aa4.
2. O0mas xapaKTepuCcTHKA Kypca

[Tponecc pelieHus 3aa4d CIyKUT OJJHUM U3 CPEJICTB OBIAJECHUS CUCTEMOM
HAyYHbIX 3HAHUW [0 TOMY WJIM MHOMY YyuyeOHoMy mnpeameTy. OcoOeHHO BeauKa
€ro PoJb Ipu 00yueHnr (HU3uKe, T/I€ 3a1a91 BBICTYMAIOT ICUCTBEHHBIM CPEJICTBOM
(dbopMHUpOBaHUS OCHOBOIIOJIArAOIMKUX (PU3NUECKUX 3HAHUN U yMeHHil. B nponecce
pemieHnss OOydYaroIIMecss OBJIAJIEBAIOT METOJAMU HCCIEAOBAHUS PA3THYHBIX
SIBJICHUWA TPUPOJbI, 3HAKOMATCS C HOBBIMH MPOTPECCUBHBIMU HJIEIMU U
B3IJISIJaMH, C  OTKPBITHSIMH  OTE€YECTBEHHBIX YUYEHBIX, C JIOCTHKEHUSIMHU
OTEUYECTBCHHOW HAYKU U TEXHUKHU, C HOBBIMH MPOGECCHUIMH.

[IporpamMmma »JIEKTUBHOTO Kypca OpPUEHTHUPYET YUMTENls Ha JajbHeiIiee
COBEPILIEHCTBOBAHUE Y€ YCBOCHHBIX OOYYAIOMIMMUCS 3HAHUM U ymeHui. s
ATOTO BCSI MporpamMma JEIUTCS Ha HECKOJIbKO pa3fesoB. B mporpamme BbIAEICHBI
OCHOBHBIE pa3/ielibl IIKOJBHOIO Kypca (PU3HMKH, B Hayalle U3YUYEHHUS KOTOPBIX C
YYaIUMHUCS TIOBTOPSIIOTCSI OCHOBHBIE 3aKOHBI U (DOpPMYJTBI TaHHOTO pasnena. [lpu
noa0ope 3amad MO KaXJAOMY pas3feily MOKHO HWCIOJIb30BaTh BBIYUCIUTEIBHBIC,
KaueCTBEHHbIE, TpaduuecKue, SKCIEPUMEHTAIIbHBIE 3a]a4H.

B Hauane u3ydyeHus Kypca J1aeTcsl JiBa ypOKa, LIEJIbI0 KOTOPBIX SIBISETCA
3HAKOMCTBO YYalllUXCS C MOHATHUEM «3aj[a4ya», UX KiaccuuKaieil 1 OCHOBHbIMU
cmocobamu pemieHusi. bonbmioe 3HaYeHWE aeTCS  aNTOPUTMY, KOTOPBIA
bopMHUpYET MBICTUTEIHHBIC OTIEPAINH: aHAIA3 YCIOBUS 3a]1a4yM, IOTaKa, MPOCKT
pelieHus, BbIIBM)KEHHE TUIIOTE3bI (PELICHUE), BHIBO/I.

B 10 xmacce mnpu pemeHnnd 3amad  0co00€ BHHMaHHE YACISICTCS
MOCJIEI0BATEIbHOCTH NENUCTBUM, aHaIu3y ¢bu3nUecKoro SIBJICHUS],
POTrOBAapPUBAHUIO BCIyX pEUICHUs, aHAIMU3Y MOJIy4yeHHOro oTBeTa. Ecnu B Havaie
paszena JUisl WLUTIOCTPALIMU UCHOJIB3YIOTCS 33J]a4i U3 MEXAHUKHU, MOJICKYJISIPHOU
(bU3HUKHY, 3TEKTPOJAUMHAMHUKHU, TO B JaJbHEHIIEM pellaioTcs 3aJaud U3 pas/iesioB

Kypca ¢pusuku 11 xnacca.



[Ipu moBTOpeHNM 0000INAIOTCSA, CUCTEMATU3UPYIOTCS KaK TEOPETHUYECKUU
MaTepual, TaKk M IPUEMbl PELICHUs 3a/Jad, MPUHUMAKOTCS BO BHUMAHHE LIEJIU
IIOBTOPEHHUS ITPU NOATOTOBKE K €JUHOMY I'OCYJapCTBEHHOMY JK3aMEHY.

[Ipu pemenun 3amad 1O  MEXaHUKE, MOJICKYJIAPHON  (uU3HKeE,
AJIEKTPOJIMHAMUKE IJIaBHOE BHUMaHuE oOpamaercss Ha (OpMUPOBAHUE YMEHUN
penaTh 3a7ja4M, Ha HAaKOILJICHUE OMbITA PEIICHU 3a1a4 Pa3Iu4HON TPYIHOCTH.

B koHue wu3ydyeHuss OCHOBHbIX TeM («KnHemaTnka U JIHMHAMHUKAY,
«MounekymnspHas Qu3uka», «JIEKTPOJANHAMUKA») IPOBOAATCA UTOTOBbIE 3aHATHUS
B ¢dopMe NpOBEpOUYHBIX pabOT, 3aJaHus KOTOPBIX COCTaBJICHBI Ha OCHOBE
oTkpbIThiX 0a3 EI'D mo ¢usuke yactu «B» u wactu «C». PaboTel paccuntansl Ha
1Ba yaca, coxepkar ot 5 10 10 3anau, na BapuanTa. [locne nusydenus: HeOonbIINX
TeM («3akoHbl coxpaHeHusa. [‘mapoctatuka», «OCHOBBI TEPMOJWHAMHUKNY,
«BonHOBBIE M KBaHTOBBIE CBOWCTBAa CBETa») MPOBOJATCA 3aHATUS B (opMme
TeCTOBOM paboThl Ha 1 yac, coaepxkamien 3aganus U3 EI'D (yactb «A» M 4acTh
«B»).

IIpuHnunel 0T0Opa copepKaHus U OPraHU3aALUH Y4eOHOIr0 MaTepHaJia

o COOTBETCTBUE COJEpkKaHUS 337ad YPOBHIO KJIACCHUYECKOM (PU3UKH,
BBIJIEPKABIINX MPOBEPKY BPEMEHEM, a TAKKE YPOBHIO Pa3BUTHS COBPEMEHHOMU
($u3KMKKM, C BO3MOYKHOCTBIO IIOCTPOEHHUS B IPOLIECCE DPELICHUS (PUINYECKUX U
MaTEeMaTHYECKUX MOJENel M3ydyaeMbIX OOBEKTOB C PAa3IMYHOW CTENEHBIO
JEeTaNN3aluy, PpeaM3yeMOM Ha OCHOBE IPUMEHEHHS: KOHKPETHBIX 3aKOHOB
duznyeckux TEOpHH, (GyH1aMEHTaJIbHBIX duznyeckux 3aKOHOB,
METO0JIOTUYECKUX MPUHLIUIIOB (PU3UKU, a TaKKEe METOJIOB IKCIIEPUMEHTAIBHOM,
TEOPETUYECKON U BBIUYUCIUTEIbHON (DU3UKHY;

o COOTBETCTBUE  COJEpKaHUs M  (OopM  NpPEabSABICHUS  3a4ay
TpeOOBaHUSAM T'OCYJaPCTBEHHBIX MTPOrPaMM MO (PU3UKE;

o BO3MOXKHOCTh OOYYEHMsS aHaJIW3y YCJIOBUM OSKCHEPUMEHTAIbHO
Ha0JII0JaeMBbIX SIBJICHUH, pACCMAaTPUBAEMBbIX B 33/1a4€;

o BO3MO>XHOCTh ()OPMUPOBAHMSI MOCPENCTBOM COJIEp)KaHUs 3anady U

MCTOJZ0B HX PCHICHHUA HAYYHOI'O MHPOBO33PCHHA W HAYYHOI'0 II0JXO0Ja K



U3YYEHHUIO SBJICHUN IPUPOJIbI, aJIEKBATHBIX CTHJIIO MBIILICHUS, B paMKaxX KOTOPOTO
MOJKET OBITh pelleHa 3a/1a4a;

o KU3HEHHBIX CUTYallUil U pa3BUTHS HAYYHOTO MHUPOBO33PECHHUSL.

[Ipenmnaraemsrii Kypc OpPUEHTHUPOBAH Ha KOMMYHUKATHBHBIHI
UCCIIEIOBATENbCKUA TOAXO0J B OOy4eHMH, B KOTOPOM TPOCIEKUBAIOTCS
CIICYIOUIHE 3TAIbl CYObEKTHOM AEATENbHOCTH YUAIIUXCA U YUUTEIS: COBMECTHOE
TBOPYECTBO YYHUTENd M Yy4YalUIUXCA MO CO3JAaHUI0 (PU3NYECKOW MPOOIEMHOM
CUTyallul WIH AESITeNbHOCTH MO MOoAOOpY IHKJIAa 3343y MO U3ydaeMoll Teme —
aHaau3 HaWJIeHHOW MNpoOJIEeMHOM cHUTyaluu (3aJadM) 4eTKkoe (opMyaupoBaHUE
¢uznyeckoil yactu mpoOiemMbl (3a1auyd) BBLABIDKEHHE THIOTE3  pa3paboTka
mojened  ((pU3MYEeCKHX, MaTeMaTU4YeCKHX) MPOTHO3UPOBAHHME PE3YJIbTAaTOB
pa3BUTHUSL BO BPEMEHHU SKCIIEPUMEHTAIBFHO HAOIIOJaeMbIX SIBICHUM IMPOBEpKa U
KOPPEKTHPOBKA TMIIOTE3 — HAXOXKJICHUE PEIICHUH MPOBEPKA U aHATU3 PEIICHUN
— TMPEATIOKEHUS [0 UCIIOIB30BAHHIO MOIYUYEHHBIX PE3yJbTaTOB AJIsi OCTAaHOBKU
U pellieHusl Ipyrux mnpolbsiemM (3a1ay) mo u3ydaemou TeMe, Mo paHee U3y4eHHBIM
TeMaM Kypca (HU3MKHM, a TaKkKe [0 TeMaM Jpyrux  IpeaAMETOB
€CTeCTBEHHOHAYYHOT'O IIMKJIA, OI[CHKA 3HAYCHHUS.

OO01mme peKoOMeHIAlUM K NPOBeIeHUI0 3aHATHI

[Ipu wu3yyeHHH Kypca MOTYT BO3HUKHYTH METOAMYECKHE CII0)KHOCTH,
CBS3aHHBIE C TE€M, YTO 3HAHUI MO OOJBIIMHCTBY pa3felioB Kypca (PHU3MKHU Ha
YpOBHE OCHOBHOW IIKOJBbI HEAOCTATOYHO MJIi OCO3HAHHOTO BOCHPUSATUSA psiia
paccMaTpHUBaeMbIX BOIIPOCOB U 3ajau.

bonbmias wacTh Marepuana, COCTABIAIOMIAS COACPNKAHUE TMPUKIATHOTO
Kypca, COOTBETCTBYET TOCYJapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHIApPTY
¢uznyeckoro oOpa3oBaHus Ha NPO(UIBLHOM ypOBHE, B CBSI3U, C Y€M KypC He
CTOJIBKO pacIIUpsieT KPYT MPEAMETHBIX 3HAHUI y4YaluXxcs, CKOJIbKO yriayOssieT ux
3a CYeT YCHWJIEHHS HENpeIMETHBIX MHPOBO33PEHUYECKOM M METOJI0JIOTHYECKOi

KOMITIOHCHT COJCPIKAHHA.



Metoabl u Opranu3anuoHHbIe (POPMbI 00ydeHHUS

Jnsg  peamnsanmu  1eJle W 3a4a4  JAHHOTO IPUKIAAHOIO  Kypca
IpeIoJiaraeTcs HCIONb30BaTh CIEAYIOIINE (OPMBI 3aHATUI: MPAKTUKYMBbl IO
peIlIeHnI0 3a7a4, CaMOCTOsATENbHAsI padoTa yJaluxcsi, KOHCYJIbTaluu, 3a4er. Ha
3aHATHUAX MPUMEHSIOTCS KOJUIEKTUBHBIE U WHAUBUAYalbHbIE (HOPMBI PaOOTHI:
IIOCTAaHOBKA, PEIICHHUs M OOCYKJIEHUs pelIeHHs 3ajad, MOATOTOBKA K E€IUHOMY
HAI[MOHAJbHOMY TECTHUPOBAHHUIO, MOAOOP U COCTAaBJICHHUE 3a7ady HA TeMy H T.J.
[Tpenmnonaraercs Take BBIIOJHEHUE JOMAIIHUX 33JaHUNA IO PEILIECHUIO 3ajad.
JlomuHaHTHOW ke (OpMON ydeHHs JOJDKHAa CTaThb MCCIIENOBATENbCKas
JeSTENIbHOCTh YYEHHKA, KOTOpask MOKET OBbITh pealin30BaHa KaK Ha 3aHATHUAX B
KJIacce, TaK U B XOJI€ CaMOCTOSITENIbHOM padoThl ydamuxcs. Bee 3aHATUS TOJIKHBI
HOCUTD MTPOOJIEMHBII XapaKkTep U BKIOYATh B €05l CAMOCTOSITENbHYIO paboTy.

Metoapl 00yueHusl, IPUMEHSIEMbIE B pPaMKaxX MPHUKIAJHOTO Kypca, MOTYT U
JIOJDKHBI ~ OBITH ~ JIOCTaTOYHO  pa3HooOpasHeiMu.  [Ipexne  Bcero  3T0
UCCIIeIOBaTeNbCKass paboTa CcaMHX Y4YalluXcsl, COCTaBJIeHHE O00O0OIIAIOLINX
TaOJIML, a TAaKXKE MOATOTOBKA U 3alUTA yYAIIUMKCS aIrOPUTMOB PELICHMs 3a]1a4.
B 3aBuCcMMOCTM OT HMHIMBHAYaJbHOIO IUIAHA YYUTENb JOJDKEH MNpeajiararb
y4Jaliumcs MOArOTOBIEHHBIM UM NIEPEUYEHbB 3a4a4 PA3JINYHOTO YPOBHS CIOKHOCTH.

[TomMuMO wHcCCIEAOBATENBCKOTO METOJA LIEJIECOOO0pPAa3HO HCIIOJIb30BAHUE
YaCTHUYHO-TIOMCKOBOTO, MPOOJIEMHOTO U3JO0KEHUs, a B OTICJIbHBIX CIy4asx
UH(POPMaLlMOHHO-WITIOCTpaTuBHOro. Ilocmeanuii MeTos npuUMEHsAETCs B TOM
cllydae, KOTJa y YdYalllUXcsi OTCYTCTBYeT 0a3a, MO3BOJISIONIAsl HKCIOJIb30BaTh

MNPOAYKTUBHBIC MCTO/bI.

CpeacrBa 00y4eHus

OCHOBHBIMU CpeJICTBAMH 00YUYEHHUS MPU U3YUECHUH MPUKIIATHOTO Kypca

SIBJISIFOTCSL:
. dusnueckue npuodOpHI.
. ['paduyeckue wurocTpaluu (CXeMbl, YepTEkKHU, TPadUKH ).
. JlntakTHaecKre MaTepuabl.



. VYyeOHuku GU3MKU A CTAPUINX KJIACCOB CPEAHEN LIKOJIBI.

. Y4eOubie mocobust o pusnke, COOPHUKH 3a1a4.

Opranusanms caMmoCTOATEIbHOH PadoThl

CamocTtosTenbHass paboTa MpeanojaraeT Co3JaHue AUJAKTHUYECKOTO
KOMIUIEKCa 3aJ1a4, PELICHHBIX CaMOCTOSITEJIbHO Ha OCHOBE HCIOJIb30BAHUSA
KOHKPETHBIX 3aKOHOB (DHU3MUECKUX TeOopHid, (yHIaMEHTaIbHBIX (PUINUECKUX
3aKOHOB, METOJOJOTMYECKUX MPUHLUUIOB (U3MKH, a TakXke METOAOB
HKCIEPUMEHTAIbHON, TEOPETUYECKON U BBIUUCIUTENbHON (DU3UKU U3 Pa3IMUHBIX
COOPHHKOB 33/1a4 C OpHEHTalMeN Ha MPOQHIbHOE 00pa30BaHUE yUaIIUXCS.

O:xuaeMbIMHU pe3yJibTaTaMHU 3aHATHH SABJISIOTCH:

. pacumpeHne 3HaHui 00 OCHOBHBIX alrOpuTMax pelieHus 3aaad,
Pa3IMYHBIX METOJIaX NMpUEMaxX PEIICHUs 3ajay;

. pa3BUTHE NO3HABATENIbHBIX HHTEPECOB, UHTEIUIEKTYaIbHbBIX U
TBOPYECKUX CIIOCOOHOCTEN HAa OCHOBE OIBITa CAMOCTOSATEIHHOTO IPUOOPETEHUS
HOBBIX 3HaHUM, aHaIM3a U OLIEHKU HOBOM MH(pOpMaIuy;

. CO3HATEJIbHOE CaMOOIIpEIeNICHUE YUeHUKA OTHOCUTEIHHO TPODUIIs
JaJbHENIIEro 00yYeHus Win npo(ecCUOHAIbHON NESATENbHOCTH;

. HOJIyYEHHUE NPECTABICHUN O POJIU (PU3UKU B TIO3HAHUU MUPA,

(1)H31/I‘-ICCKI/IX N MaTCMAaTU4YCCKHUX METOAaX MCCIICIOBaHMA.

TpeboBaHus K YPOBHIO OCBOEHUSI COAeP:KAHUSA Kypca:

Yyamuecs T01KHbl YMETh:

aHAIM3UPOBaTh GU3MUECKOE SABJICHUE;

- NPOTrOBApPUBATH BCIIyX PEUICHUE;

- aHaJIU3HUPOBATh NOJYYEHHBIN OTBET;

- KJ1accupuUUpoBaTh NPEJIOKEHHYIO 33/1a4y;

- COCTaBJIATh IPOCTEUILNX 3aa4uH;

- TOCJENOBATENBHO BBIMOJHATH U TPOrOBAPUBATh ATAIbl PELICHUS 3a/1a4n

CpeaHen TPYIHOCTH;



- BBIOMpATh PallMOHAJIBHBIN CIIOCOO pelIeHHs 3a/1a4U;

- pemath KOMOMHUPOBAHHbIE 33a4H;

- BJIAJETh PA3NUYHBIMU METOJAMH PEILCHHs 3a/1a4: aHATUTUYECKUM,
rpauueckuM, 3KCIEPUMEHTATbHBIM H T.11.;

BJIaJACTb MCTOJaMHU CAMOKOHTPOJISA 1 CaMOOILCHKHA



3. Conepxanue Kypca

10 -11 xmaccel

dusnueckada 3agava.
Knaccuduxanus 3agau
(49)

Uro Takoe ¢usmueckas 3amada. CocraB (usmdeckoil 3amaun. Ouznyueckas
TEOpHUsl U pelieHue 3a7a4. 3HaueHHe 3a7a4 B 00yYEHUH U )KU3HHU.

Knaccudukarnusa dusmdeckux 3aaad mo TpeOOBAHUIO, COIEPIKAHUIO, CIIOCO0Y
3amanus v perieHus. [lpumepsl 3aa4 Bcex BUIOB.

CocraBnenue ¢usndeckux 3anad. OCHOBHbIE TpeOOBaHUS K COCTABJICHHIO

3agad. CriocoObl ¥ TEXHUKA COCTaBiIeHUs 3a1a4. [Ipumepsl 3a1a4y Bcex BUOB.

IIpaBuia U npuemsl pemieHUus1 PU3NMYECKUX 3a1a4
(6 1)

OOmme TpeboBaHUS MPH peleHHH (U3NYECKHX 3a4ad. JTambl perIeHus
¢duznyeckoil 3anaun. Pabora ¢ Tekcrom 3amauu. AHaiIM3 (PU3NYECKOTO SIBICHUS;
dopmynHMpoBKa uaen * peuieHus (IUIaH perieHus). BollogHeHne MiaHa peieHus
3agaun. YwucioBoil pacyer. Vcrosb30BaHME BBIYUCIUTEIBHOW TEXHUKU IS
pacueToB. AHanU3 pemieHus 1 ero 3Hauenue. OdopmieHne pereHusl.

TunuyHble HEAOCTATKH MPU PEIICHUH U 0OPMIIEHUH perieHus Gpu3nuecKoit
3agaun. M3yueHne npuMepoB pemieHus 3aaad. PasziauyHble MPHEMbI U CHOCOOBI
pelleHus:  aJrOpPUTMBbI,  AHAJIOTUH, TI'EOMETpUYECKHe MpHeMbl. MeTox

pa3MepHOcCTeil, rpaduueckue pemeHus 1 T. .

J/IlnHaMHMKa U CTAaTHKA
(89)

KoopauHaTHbli METOJ pelIeHMs 3ajad Mo MexaHuke. PemieHuwe 3agady Ha
OCHOBHBIE 3aKOHBI JUHAMUKU: HbIOTOHA, 3aKOHBI JJIs1 CWJI TATOTEHUS, YIPYTOCTH,
TPEHUS, CONPOTHUBJIEHUS. PemieHne 3amady Ha NBUKEHUE MATEPUAIBHOM TOYKH,
CHUCTEMBI TOYEK, TBEPJOTO TeJa MO ACHCTBUEM HECKOJIBKUX CHII.
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3amaun Ha ompeesieHUue XapaKTEPUCTUK PAaBHOBECHS (PU3UUECKUX CUCTEM.

3ajauyn Ha NPUHLMI OTHOCUTEIBHOCTH: KMHEMATHYECKHE U JUHAMUYECKHE
XapaKTEPUCTUKH JIBUYKEHUS Tella B Pa3HbIX MHEPLHUAIBHBIX CUCTEMAX OTCUETA.

[TonGop, cocraBieHuEe W pEHICHHE MO HMHTEpPEcCaM pPA3NIUYHBIX CIOKETHBIX
3a/la4: 3aHUMATENIbHbIX, AKCIEPUMEHTAJIbHBIX C OBITOBBIM COJEpPKAHUEM, C
TEXHUYECKUM M KpPAeBEAUECKHUM  COJEP)KAHHEM,  BOEHHO-TEXHHYECKUM
COJIEPIKaHUEM.

9KCKprI/II/I C IICJIBIO 0T6opa JAaHHBIX A COCTAaBJICHHA 3aJa4.

3aKoHBI COXpaHeHUs!
(89)

Knaccudukanus 3amad 1o MeXaHUKE: pelieHHue 3a]ad  CpPeCTBAMHU
KMHEMAaTUKH, JUHAMHUKH, C TIOMOII[LIO 3aKOHOB, COXPaHEHUS.

3agauM HA 3aKOH COXPAHEHUSI UMITYJIbCAa U PEaKTUBHOE JBIKEHUE. 3a1auM Ha
ompeneneHrue paboThl M MOIITHOCTH. 3a/1a4i HA 3aKOH COXPAHEHUS W MPEBPAIECHUS
MEXaHUUYECKOM YHEPTUH.

Pemnrenue 3amay HeckoJbKHUMH criocoOamu. CocTaBlieHHE 3a/7a4 Ha 3aJaHHbIE
00BEKTHl WJIM SIBJICHUS. B3auMompoBepka periaeMbIX 3ajad. 3HAKOMCTBO C
IpUMEpPaMH PEIICHHsI 3a/1ad M0 MEXaHUKE PECIyOJMKAHCKUX U MEXKITyHapOIHBIX
OJIMMITHA]I.

KoHcTpykTOpCcKkue 3amaun W 3ajayd Ha MPOEKThI: MOJIENb aKCEeIepoOMeTpa,
Mozenb MaaTHuka Dyko, MOJenb  KpPOHIITEWHAa, MOJENb MyIIKH C
MPOTUBOOTKATHBIM YCTPOMCTBOM, ITPOEKTHI CaMOJIBHXKYIIIUXCS TEJIEKEK, MPOEKThI

YCTpOﬁCTB JJIs1 H&6JII-OI[CHI/IH HEBCCOMOCTH, MOACIb aBTOKOJICOATEIIbHOM CUCTEMEL.

CTpoeHue 1 CBOICTBA ra3oB, :KUAKOCTeH H TBEPABIX TeJl
(6 1)
KauecTBeHHBIE 3a7a4d Ha OCHOBHBIC IIOJIOKEHUS M OCHOBHOE YPaBHEHHE
MoJieKyisipHo-kuHeTnueckoil Teopun (MKT). 3amaum Ha omnucaHue NoBeAEHUS
uJeanpHoro rasa: ocHoBHoe ypasHenne MKT, onpenenenue CKOpOCTH MOJIEKYII,

XapaKTCPUCTUKH COCTOAHMA I'a3a B U30IIPOLCCCaX.
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3agaun Ha CBOMCTBA MApPOB: KCIOJIb30BaHHE YpaBHeHUss MeHneneeBa —
Kianeiipona, xapakTepuCTUKa KPUTUUECKOTO COCTOSIHUS. 3a/laud Ha OMNHCAHUE
SBJICHUHW TIOBEPXHOCTHOTO CJIOs; paboTa CHJI TIOBEPXHOCTHOTO HATSIKEHUS,
KaMWUISIPHBIC SBJICHUS, N30BITOYHOE JIaBJICHWE B MBUIBHBIX ITy3bIPSX. 3a/a4u Ha
ONpEICTICHUE XapaKTEPUCTUK BJIAXKHOCTH BO3/1yXa.

3agaun Ha OIpeJeeHue XapaKTEPUCTUK TBEPJOTO Tejia: aOCOJIOTHOE U
OTHOCHUTEJIBHOE YJJIMHEHUE, TEIUIOBOE paCIIMPEHUe, 3amac MPOYHOCTH, Cuja
YIPYTOCTH.

KayecTBeHHbIE M KOJIMYECTBEHHBIE 3aJa4d. Y CTHBIM IHAJIOr NPU PEIICHUU
KaueCTBEHHBIX 3amad. [paduueckne © HKCIEPUMEHTAJIbHBIC 3a/layd, 3aJadu

OBITOBOTO COACpIKaHu.

OCHOBBI TEPMOAUHAMHUKH
(6 1)

KomOuHnpoBaHHbIE 3aaud HA MEPBBIM 3aKOH TEPMOJMHAMUKU. 3alayd Ha
TEIUIOBbIE JIBUTATEIIN.

OKcKypeus ¢ Lesbto cOopa JaHHbBIX Ui COCTaBJICHUS 3a/1a4.

KoHcTpykTOpCcKHe 3amaud M 3a7auyd Ha IPOEKThl: MOJENIb Ia30BOro
TEPMOMETPA; MOJEIIb NPEAOXPAHUTEILHOIO KJIallaHA Ha OINPEAEIIEHHOE J1aBJICHUE;
IIPOEKThl HMCIOJIb30BAaHUSI TAa30BBIX NPOLECCOB I IMOJAYM CUTHAJIOB; MOJEIb
TEIUIOBOM MallMHbI; IPOEKThl MPAKTUYECKOI'O OIpEAEIeHUs paauyca TOHKHUX

KalmnJIJIAAPOB.

DJIeKTpUYecKoe i MATHUTHOE TOJIS
(59)
XapakTepucTuKa pelleHHs 3ajad paszzena: olliee W pa3Hoe, MPUMEphl U
MPUEMBI PEIICHUSI.
3ajaun pa3HbBIX BUJOB HAa OMHUCAHUE DJIEKTPUUYECKOrO TMOJISI Pa3IuYHbIMU
CpelCcTBaMH: 3aKOHAMHM COXpaHEHUs 3apsajna W 3akoHoM KylloHa, CHJIOBBIMU
JMHUSMU, HANPSYKEHHOCTBIO, PA3HOCTHIO IOTEHIMAJIOB, SHEprue. Pemenne 3aqau

Ha OIIMCaHUEC CUCTEM KOHIACHCATOPOB.
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33[[3‘-11/1 Pa3HbIX BUAOB HAa OIIMCAHUC MAIHUTHOTIO IIOJI TOKA U €TI0 I[CﬁCTBH?II
MardivuTHas MHAYKOUS U MarHUTHBIN IIOTOK, CHJIa AMnepa Hu cujia HopeHua.
Pemenne kadecTBEHHBIX OKCIICPUMCHTAJIBHBIX 3aaa4d C HCIIOJIb30BaAHHUEM

3JIEKTPOMETPA, MArHUTHOTO 30H/1a U IpYroro o0opya0BaHusl.

ITocTOSTHHBIN JIEKTPUYECKUN TOK B PA3JIMYHBIX Cpeaax
99

3ajaud  Ha pa3iMyHbIE MPUEMbI pacueTra COMPOTUBIICHUS CIIOKHBIX
AIEKTPUUYECKUX LENel. 3a1aun pa3HbIX BUJIOB «a OMUCAHUE AJIEKTPUUYECKUX IEei
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKAa C MOMONIBI0 3akoHa OMa 11 3aMKHYTOM
uenu, 3akoHa Jxoyns — JleHua, 3aKOHOB MOCJIEI0BATEIbHOTO U MapajlIeIbHOIO
coenuaeHn. O3HaKOMJIeHWE C mpaBwiamu Kupxrodga npu pemeHun 3aaad.
[locranoBka U pemieHue (GPOHTAIBHBIX OSKCIEPUMEHTAIBHBIX 3ajlad  Ha
oTpeNie]ICHNE TMOKa3aHWK TPUOOPOB TPU W3MEHEHWUW COMPOTHBICHHUS TEX WA
VHBIX YYaCTKOB LIEMH, HA OIPEICIICHUE COMPOTHUBJICHUM YyYACTKOB LIEMU WU T. 1.
Pemenue 3aau Ha pacyeT ydacTtka uenu, umeromein 3/C.

3agauy Ha ONKMCAHUE TMOCTOSHHOTO 3JEKTPUYECKOTO TOKA B BJIEKTPOJIUTAX,
BaKyyMe, ra3ax, MOJyIpPOBOJHUKAX: XapaKTEPUCTUKA HOCUTENCH, XapaKTepUCTUKA
KOHKPETHBIX SIBJICHUM U JIp. KauecTBeHHbIE, SKCIIEPUMEHTAIbHBIE, 3aHUMATEIIbHbBIC
3a/1auy, 3a7]a49¥ ¢ TEXHUIECKUM COJIepKaHuEM, KOMOMHUPOBAHHBIC 3a/1a4H.

KoHcTpyKkTOpCcKHE 3amauM  Ha TPOEKThl: YCTAaHOBKA [JIi HArpeBaHUs
JKUJIKOCTH Ha 3aJlaHHYK0 TEMIIEPATypy, MOAEIb ABTOMATHYECKOTO YCTPOWCTBA C
AJIEKTPOMArHUTHBIM pEJI€, MPOEKThl W MOJICIM OCBEIICHUS, BBIIPSAMUTEID HU
YCUJIUTEIb Ha IMOJYIPOBOJHHUKAX, MOJCIH H3MEPUTEIBHBIX MPUOOPOB, MOICIH

«YCPHOTO AIIHUKA».

DJIeKTPOMATHUTHBIE KOJI€0AHUA U BOJIHBI

(14 q9)
3aaun pa3HbIX BUIOB Ha OMHCAHHE SBJICHHUS 3JCKTPOMATHUTHON MHIYKIHH:

3aKOH 3H€KTpOM3FHPITHOI>i HHAYKIOWH, IIPpABUJIO .HGHI_[a, HWHAYKTUBHOCTD.
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3ama4n Ha MEPEMEHHBIN 3JEKTPUUECKUN TOK: XapaKTEPUCTUKU TEPEMEHHOTO
3IIEKTPUYECKOTO TOKA, SJICKTPHUUECKHUE MAIIMHBI, TpaHC(HOPMATOP.

3amaun Ha OMMCaHUE pPa3IMYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH:
CKOpPOCTh, OTpaKEHHUE, MpeoMiIeHue, nHTepdepeHIus, Tu(ppaKins, MOIIPU3ALIUIL.
3amaun MO TeOMETPUYECKOM ONTHKE: 3epKana, omnThuyeckue cxembl. Kiaccu-
¢ukamus 3anad mo CTO u npuMepsl UX peLIeHHUS.

3amaun Ha OMpeeNieHue ONTHUYECKON CXEeMbl, COAEPIKAIIEHCS B «UYEPHOM
SUIMKe»: KOHCTPYUPOBaHHE, NpPUEMBbl W TpuMephl pemeHus. ['pynmoBoe u
KOJUIEKTUBHOE  pEIICHHE OHKCIEPUMEHTAJbHBIX 33Jad C HCIOJIb30BAHUEM
ocumiorpaga, 3ByKOBOro reHepaTopa, TpaHc(hopMaTopa, KOMIUIEKTa MpuOOpoB
JUIs  W3YYEHUS CBOWCTB JJIEKTPOMArHUTHBIX BOJH, 3JEKTPOU3MEPHUTEIHHBIX
npuOOpoB.

DKCKypceus ¢ 1ebio cOopa TaHHBIX IS COCTABJICHHUS 3ajay.

KoHcTpykTopckue 3amaud M 3ajjauyd Ha TMPOEKThI: IUIOCKUI KOHJEHCATOp
3aJJaHHOW €MKOCTH, T€HEepaToOpbl pa3iNyHbIX KojeOaHui, mpubop Uid U3MEpPEHUs

OCBCIICHHOCTHU, MOACJIb IIEPCAAYN SJICKTPOSHEPTHUH U AP.

O0o0maroniee 3aHsiTHE 0 METOAAM M IpUéMaM pelieHUus1 PU3NYECKUX 3a/1a4
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Ka.]IeHI[apHO — TEMATHY€CKO€ IVIAHUPOBAHHUE

10 kaacc
Ne Tema 3ausTust Koa-Bo | lata
n/n 4acoB
1. BBenenue (1 yac)
1 Odusnueckas 3amava. Knaccudukanus 3amad. [IpaBuma u mpuembl 1 CeHTs0pb
penieHns pU3NIecKux 3aaad.
2. Kunemaruka (4 yaca)
2 | OCHOBHBIE 3aKOHBI U TOHATUSI KHHEMATUKH. 1 CeHTs0pb
3 Pemenne pacueTHbIXx u Trpaduueckux 3agad HA PaBHOMEPHOE 1 CeHTs0pb
JIBUJKECHHUE.
4 | PemieHue 3a/1a4 Ha paBHOYCKOPEHHOE JIBUYKECHHUE. 1 CeHTs0pb
5 | JIBmxkeHue 1o okpyxHocTH. Pemienne 3aaau. 1 OkTs0ph
3. JIlmnamuka u ctatuka (5 yacoB)
KoopaunaTHslif MeTO/ pelieHus 3a1a4d Mo Mexanuke. Penenue 3anaqy OxT1s0pB
6 | Ha OCHOBHBIC 3aKOHKI JUHAMUKN: HbIOTOHA, 3aKOHBI JIJISI CUIT 1
TATOTEHUS, YIIPYTOCTH, TPEHHUSI, COPOTHUBIICHMUS.
7 Pemienue 3amay Ha IBM)KEHUE MAaTEPUATIBHOM TOYKH, CUCTEMBI TOYECK, 1 OKT0pb
TBEPJIOTO TeJIA MOJ IeUCTBUEM HECKOJIbKHUX CHJL.
3 3amaun Ha OMpeEJeNieHue XapaKTepUCTHUK paBHOBECHs (HHU3HUECKUX 1 OxkTs0pn
CHCTEM.
3ajaun  HaA TNPUHOMI OTHOCUTEIBHOCTH: KHHEMAaTHYECKHE U Hos16pn
9 | IMHAMUYECKHE XapaKTepPUCTUKW JIBJKEHHUS Tela B  Pa3HBIX 1
MHEPUHUAIbHBIX CUCTEMAX OTCYETA.
10 | Jemo-tect Nel 1 Hos10pb
4. 3akonbl coxpaHeHus (7 4acoB)
11 Knaccudpukanust 3amad mo MexaHHKe: pelIeHHe 3agad CpelCTBaMHU 1 Hos6pb
KMHEMATUKH, TUHAMUKH, C TOMOIIbIO 3aKOHOB COXPaHEHUSI.
12 | 3agauyn Ha 3aKOH COXPAaHEHHUsI UMITYJIbCA U PEAKTUBHOE JBUKEHUE. 1 Jexabpp
13 | 3amaun Ha ompeseneHre paboThl M MOIIHOCTH. 1 Jlexabpb
14 3agauM Ha 3aKOH COXPAHEHUsS W TMPEBPAICHUS MEXaHUYECKOM 1 Hexabpb
sHepruu. Pemenne 3a1a4 HECKOJIBKIUMH CITIOCOOAMH.
15 CocraBnenue 3afady Ha 3aJaHHble OOBEKTHl WU  SIBJICHUA. 1 Jexabpb
B3anmMornpoBepka peiiaeMbIx 3a1ad.
16 3HAaKOMCTBO C TIpUMEpaMHM pelIeHUs 3a7ad 10 MEXaHUKe 1 SluBapb
MEXIYHAPOJAHBIX OJIUMITUA]L.
17 | Jdemo-tect No2 1 SHBapp
5. CrtpoeHue H CBOICTBA ra3oB, KUAKOCTeH M TBEPABIX TeJl (5 4acoB)
18 KauecTBeHHble 3a/laun Ha OCHOBHBIE IIOJIOXKEHUS U OCHOBHOE 1 SuBapp
ypaBHEHHE MOJIEKYJIsIpHO-KnHeTHYeckor Teopun (MKT).
3ajaun Ha OINHUCAHME T[IOBEJEHUS HJCAIbHOTO Tra3a: OCHOBHOE ®deBpaib
19 | ypaBuenne MKT, onpenenenue cKkOpoCTH MOJIEKYJ, XapaKTEPUCTUKH 1
COCTOSIHMS T'a3a B U30IPOIIECCAX.
3agauM  Ha  CBOMCTBAa  MApOB:  HUCIOJb30BAaHUE  YpPABHEHMS ®deBpaiib
20 | Menneneesa—KuanelipoHa, XapaKTEePUCTUKA KPUTHYECKOTO 1
COCTOSIHMSI.
3amauyn Ha onpeAeNieHue XapaKTePUCTHK TBEPAOTO Teya: abCOIOTHOE ®deBpanb
21 |4 OTHOCHUTEIBHOE YIUIMHEHHME, TEIUIOBOE pPACLIMpPEHHE, 3arac 1
MPOYHOCTH, CHJIA YIIPYTOCTH.
22 | Hemo-Tect Ne3 1 ®deBpaib
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6. OcHOBBI TepMOAMHAMUKH (4 Haca)

23 | KoMOuHUpOBaHHBIE 3314 HA MEPBBINA 3aKOH TEPMOINHAMUKHU. 1 Mapt
24 | 3ajpauu HA TEIUIOBBIE IBUTATEIIH. 1 Maprt
25 | KoHcTpyKTOpCKUE 3a1a4H. 1 Mapt
26 | Jlemo-Tect Ne4 1 Maprt
7. DdaekTpuyeckoe noJe (4 yaca)
27 XapakTepucTUKa pelieHusl 3agad  pasjena: olmiee H  pas3Hoe, 1 Arnpenb
MIPUMEPHI U IPUEMBI PEIICHUSI.
3ajmaun  pa3HbIX BHJOB Ha ONUCAHHUE DIIEKTPUYECKOrO  IOJSA Anpenb
28 | pa3nUYHBIMU CPEJCTBAMH: 3aKOHAMHU COXPAHEHHUS 3apsja U 3aKOHOM 1
KysnoHa, CHI0BBIMM JINHUSIMU, HAIPSDKEHHOCTHIO.
29 3ajmaun  pa3HbIX BUJIOB Ha ONUCAHUE DIIEKTPUUECKOTO IO 1 Arnpenb
Pa3JIMYHBIMU CPEJICTBAMU: PA3HOCTHIO MOTEHIIMAJIOB, SHEPIUEH.
30 | Jlemo-tect NeS 1 Arnpenb
8. IlocTosiHHBIN JIEKTPUUYECKHI TOK B Pa3JIMYHBIX cpenax (4 yaca)
31 3ajaun Ha paslIMyHbIE MPUEMBI pacdyeTa COMPOTUBIICHHS CIOXKHBIX 1 Maii
3JIEKTPUYECKUX LETEH.
Pemienne 3amau Ha pacuer ywactka uenu, umetomieit IJ[C. Mait
32 |IlocranoBka u peuieHHe (POHTAIBHBIX AKCIEPUMEHTAIbHBIX 3a/1ad 1
Ha ONpeeTeHue OKa3aHui MpuboOpoB.
33 3ajauM Ha ONUCAaHUE IOCTOSIHHOIO JJIEKTPUYECKOTO TOKA B 1 Maii
3JIEKTPOJINTAX, BAKYyME, ra3ax, MOJIYIPOBOIHUKAX.
34 | Jlemo-Tect Neb 1 Maii
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KajiennapHo — TemMaTu4yeckoe IJIaHHPOBaHUe

11 kaace
Ne Tema 3aHaATHA Koa-Bo | laTa
n/n 4acoB
1. Daexkrpoaunamuka (8 4)
3amayn Ha OmHMCAaHME MArHUTHOI'O IIOJISI TOKA M €ro JIEHCTBUS Ha CeHts0pb
1 | OpOBOJHUK C TOKOM: MAarHMTHAsT MHIAYKLUS W MAarHUTHBIM TOTOK, 1
cujia AMnepa.
2 3ajaud Ha ONMCAHME MAarHUTHOIO IOJII TOKa M €ro JEHCTBUS Ha 1 CenTts6pn
JBOKYIIMiCS 3apsia: cuia JlopeHia.
3 3a1aud Ha ONKCAHUE SIBJIEHUS 3JIEKTPOMArHUTHOM MHIYKIMH: 3aKOH 1 CenTs6pn
3JIEKTPOMArHUTHOM MHIYKIUH, TpaBuiIo JIeHa, MHIYKTUBHOCTbD.
45 3ajaud Ha IEPEMEHHBIA DSJIEKTPUYECKUM TOK: XapaKTEpUCTHKHU ) Cents6pn/
NEPEMEHHOTO JIEKTPUYECKOTr0 TOKA. OkTs0ph
6,7 | 3anaun «DJIEKTPOMArHUTHBIE BOIHBI» 2 OkTs16pb
8 | Jdemo-tect Nel 1 OxTs10pB
2. OnTuka (6 4)
9, | 3amaun 1o reoMETPUYECKOM ONTHKE: 3€pKaja, JIMH3bI, ONTHYECKUE 2 Hos16pp
10 | cxeMsl.
11 | Bagaum «MHTepdepeHuns u nudpaxiys CBETay 1 Hos10pp
12, | Pemenue skcriepMMEHTAIBHBIX 3a/1a4 C UCIIOJIb30BaHHEM IIPUOOPOB. Jexabpb
13 2
14 | demo-tect Ne2 1 JexaOpb
3. DJieMeHTBI TeOpPUH OTHOCUTEJBHOCTH (2 4)
15, | 3agaum «OJIeMEHTHI ClIEUAIBHON TEOPUH OTHOCUTEIBHOCTH. 2 HexaOpn/
16 SlHBapb
4. KBanToBas ¢pusuka (6 4)
17 | 3amaun «CBeroBblie KBaHTHl. DoTOdDPeEexT 1 SHBapp
18 | 3apaun «AtoMmHas pusznkay 1 SIuBapp
19 | 3agaun «OHeprus CBsI3U AaTOMHBIX JIEP» 1 ®deBpaib
20 | 3amauu «3aKOH paJMOAKTUBHOTO pacraja» 1 DeBpaiib
21 | 3apaum «SnepHble peakn 1 ®depanb
22 | Jemo-tect Ne3 1 DeBpanb
5. O6o0mawmee nopropenue (12 1)
23 | Jlemo-tect «KuHeMaTuka» 1 Maprt
24 | Jlemo-tect «/luHaMHKa» 1 Maprt
25 | Jlemo-TecT «3aKOHBI COXPAHECHHS B MEXAHUKEY 1 Maprt
26 | demo-tect «MomnekynspHas ¢pusuka. TenaoBble sBICHUS 1 Mapr
27 | Jdemo-TecT «DI€KTpOCTaTUKA» 1 Arnpenb
28 | Jlemo-TecT «OneKTpoIMHAMUKA» 1 Amnpeinb
29 | Jemo-tect «KosebaHust U BOIHbBD) 1 Anpens
30 | Jemo-tect «OnTuka» 1 Amnpeinb
31 | Hdemo-tect «KBanToBas (huszuka» 1 Maii
32- | Jlemo-tect «EI'O» Mait
34 3
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IlepeyeHb y4eOHO-METOAUYECKHUX CPEACTB 00y4eHHUS

Jlureparypa ajis y9uTes st

1. Opnos B. JI., CaypoB HO. A. «Metoasl pemieHust (HU3NIECKUX 3a7a49»
(«IIporpammsbl smekTUBHBIX KypcoB. ®Pusuka. 9-11 kmaccel. [IpodunbhHoe
oOyuenue»). Coctasurens B. A. Koposun. Mocksa: Jlpoga, 2005 r.

2. 3opun H. U. «DnexkTuBHbIi Kypc «MeTobl pemieHus (GU3NIECKUX 3a1au»:
10-11 xmaccen, M., BAKO, 2007 r. (MacTepckasi yauTess).

3. Kamenenxkuii C. E., Opexos B. I1. «MeToauka pemienus 3aaa4d no Gu3uke B
cpenneit mkone», M., [Ipocsemenue, 1987 1.

4. PomameBnuy A. U. «Dusuka. Mexanuka. 10 kmacc. Yuumcsa peuiath
3agaun», M., JIpoda, 2007 r.

5. bamamm B. A. «3amaun mo ¢uszuke M MeToABl HUX pemeHus», M.,
npocsenienue, 1983 r.

6. SBopckuit b. M., CenesneB 0. A. «CnpaBouHoe pyKOBOJCTBO MO (hU3HKE
I TIOCTYNAIOUINX B BY3bl U JUIsl camooOpa3oBanusi», M., Hayka, 1989 r.

7. bobommua C. b. «EI'D. ®usuka. [IpakTuKyMm MO BBIMOJHEHUIO THUIOBBIX
TECTOBBIX 3adaHui», M., Dk3amen, 2009 r.

8. Kypamosa C. A. «EI'D. ®usuka. Pa3narounsiii MaTepuan TPEHUPOBOYHBIX
tectoBy, CI16, Tpuron, 2009 r.

9. Mockanes A. H., HwukynoBa I. A. «loToBUMCS K €IUHOMY
rocyapCTBEHHOMY

1. JIutepaTypa /it 00y4AIONIHXCH

1. TpobumoBa T. U. «Dusuka mjisi MKOJLHUKOB M aOUTypUEHTOB. Teopusl.
Pemenue 3anau. Jlekcukon», M., O6pazoBanue, 2003 T.

2. PomameBuu A. M. «®Puszuka. MexaHuka. Yuyumcsi pemath 3amadu. 10
kiacce», M., Jlpoda, 2007 r.

3. Munbko H. B. «®u3zuka: noassiii kypc. 7-11 kmnaccel. MynbTUMEIUAHBIN
penerutop (+CD)», CII06, 2009 .

4. banamm B. A. «Bagaun mo ¢uzMKe M METOABl HUX pelIeHus», M.,
[Tpocsemenue, 1983 r.

5. Kozen C. M., Koposun B. A., OpsoB B. A. u ap. «®uszuka. 10—11 xn.:
COopHUK 337124 ¢ OTBETaMHU U peneHusiMu», M., Maemosuna, 2004 T.

6. Manunun A. H. «Coopuuk BonpocoB u 3a7au no ¢usuke. 10—11 kmacceiy,
M., Ilpocewenue, 2002 r.

7. Menequan I'. B. «®u3mka B 3aja4ax: 3K3aMECHALUMOHHBIE 3aJaud C
pewmenussMu», M., Hayka, 1985 r.

8. Uepnoynan A. N. «®Puszuka. 3amaun ¢ OTBETAaMU W pPEUICHUSIMU», M.,
Bricmias mkoma, 2003 r.

9. . CrenanoBa I'. H. «COopauk 3amau mo ¢usuke: mna 10-11 kmaccos
0011e00pazoBaTeNbHBIX YUpeKaeHUi», M., npocsemenue, 2000 r.
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