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IHosicHUuTeEIbHASA 32ANIMCKA

IMpeamer: pusuka

Kunacc: 10 - 11

Bcero yacoB Ha uzyuenue nporpammbi: 68 (1 rox — 344, 2 rox — 344)

KoauuecTBO 4acoB B Hegea: 14

[Iporpamma BHEYpOUHOH HesATEIbHOCTH To ¢usnke «Du3nka B 3amavax COCTaBICHA HA
OCHOBE aBTOPCKOM mporpammbl «MeTonsl pemieHus ¢usmdeckux 3aaad»: B.A. Opnos, FO.A.
Caypos, - M.: Jlpocda, 2005 r.

Jis peanw3anuu mporpaMMBbl HCTOIB30BaHO ydeOHoe mocobme: B.A. Opnos, HO.A.
Caypos «IIpaktuka pemenus ¢puzndeckux 3agad. 10-11 kimaccei», - «Benrana-I'pady», 2010 r.

Ilpozpamma paccuumana na 2 200a 06yuenusn

[enu:

l. pa3BuUTHE T[O3HABATEIBHBIX WHTEPECOB, WHTENIEKTYAIbHBIX W  TBOPYECKUX
CIOCOOHOCTEHN B Tpoliecce pemeHus (GU3MYEeCKUX 3a/lad U CaMOCTOSITEILHOTO MPUOOpETEeHUS
HOBBIX 3HAHUI;

2. COBEpUICHCTBOBAHME MOJIYYEHHBIX B OCHOBHOM KypCE 3HAHUW U YMEHHI;

3.  ¢dopMupoBaHHE TMpeICTaBUTENEH O IMIOCTAaHOBKE, Kiaccu(uKauuii, NpHeMax Hu
MeToJaxX pelieHus GU3nIecKux 3aaay;
4. npuMeHATh 3HaHWSA O (U3MKE A OOBSCHEHUs SBJICHUH IPHPOJBI, CBOMCTB

BEIIIECTBA, pEelIeHUsl (pU3MUeCKUX 3a/ad, CaMOCTOSITEIbHOIO MPUOOPETEHUS U OLICHKH HOBOM
uHpOpMaUu GU3NIECKOTO COJICPIKAHUS.

3agauu:

1. yrayOlIeHne U CUCTeMaTH3aIHsl 3HAHUH yJalinxcs;

2. YCBOEHHE y4aIllMMUCS OOIIMX aIrOPUTMOB PEIIECHUS 3a/1a4;

3. OBJIaICHUC OCHOBHBIMU METOJaMH1 PCIICHUS 3a/1a4.

O0mas xapakTepucTHKa IPOrpamMMbl

[Tponecc pemeHus 3amad CIy:)KMUT OOHMM M3 CPENCTB OBJAJCHHUS CHCTEMOM Hay4dHBIX
3HaHUH 110 TOMY WJIM HHOMY YyueOHOMY npeamMeTy. OcoOEeHHO BeIHKa €ro posib Mpu 00yueHUH
¢Gu3uke, rae 3a1a4y BHICTYNAIOT AEHCTBEHHBIM CPEICTBOM (DOPMUPOBAHMS OCHOBOIOJATAIOLINX
¢u3nueckux 3HaHUN M yMeHHH. B mporecce pemeHus oOydarouiyecs OBIAJAEBAIOT METOJAMU
MCCIICIOBAHMSI PA3JINYHBIX SIBJICHUM MPUPOJBI, 3HAKOMATCS C HOBBIMH IIPOIPECCUBHBIMU HJIEIMU
U B3IJISJIaMU, C OTKPBITUSIMU OTE€YECTBEHHBIX YUEHBIX, C JOCTHKEHUSIMU OTE€YECTBEHHOIN HayKu
Y TEXHHUKH, C HOBBIMHU IPO(ecCusimu.

IIporpaMMa BHEYpOUHOM JEATEIBHOCTHM OpPUEHTUPYET YUMTENIs Ha JajbHEuuee
COBEPIIICHCTBOBAHUE YK€ YCBOCHHBIX OOyUYaIOMIMMHCS 3HAHWN M yMeHwi. J[ms sToro Bcs
IporpaMMma JEJuTCsl Ha HECKOJIBKO pa3fesioB. B mporpamme BbII€NIEHB OCHOBHBIE pa3ieibl
IIKOJIBHOTO Kypca (M3UKHU, B Ha4aje U3y4eHUs KOTOPBIX C YYALIUMUCS TOBTOPSIFOTCS OCHOBHBIE
3aKOHBI U (hopMynbl JaHHOTO pasnena. Ilpm momdope 3amau Mo KakAOMY paszieny MOXKHO
UCIIOJIb30BaTh BBIYMCIUTENbHbIE, KAUECTBEHHBIE, IpauuecKkre, SKCIepUMEHTAIbHBIE 3a0a4H.

B Hauane usyueHus nporpaMmsl 1aeTcs ABa ypoKa, LEJIbI0 KOTOPBIX SIBISIETCS 3HAKOMCTBO
y4alluxcsl ¢ MOHATHEM «3ajladya», MX KiIacCU(UKalueldl U OCHOBHBIMU CIIOCOOAMHU PELLCHMS.
Bonbmioe 3HaueHne AaeTcst alropuTMy, KOTOPBIH (POPMHUPYET MBICIUTENbHbIE ONEPAIH: aHATH3
YCIIOBHS 3aJauu, 10Ta/IKa, IPOEKT PEeIIeHHs, BBIIBUKEHNE TUIIOTE3bI (PELIEHNE), BEIBO/.

B 10 xmacce mpu pemeHHH 3a1ad 0co0oe BHUMaHHE YJENAETCS IOCIIeA0BATEIbHOCTH
NecTBUM, aHanu3y (U3MUECKOro SBJICHHSA, NPOTOBAPHBAHMIO BCIYX pELICHHs, aHAIU3y
NoJIyueHHOro oTBeTa. Eciim B Hauane pasznena JUlsl WIUIIOCTPALMU HCIIONIB3YIOTCA 3aJaud U3
MEXaHUKH, MOJIEKYISIPHOW (PU3UKH, JIEKTPOANHAMUKH, TO B JaJbHENIIEM PEILAIOTCS 3aaui U3
paznenoB kypca pusuku 11 xacca.

[Tpu noBTOpEeHUN 0000IAIOTCS, CUCTEMAaTU3UPYIOTCS KaK TEOPETUUYECKUN MaTepHuall, Tak U
IPUEMBI PELIECHUs 3a/1ay, IPUHUMAIOTCS BO BHUMAHUE LENM MOBTOPEHHUS INPU MOATOTOBKE K
€IMHOMY rOCYAapCTBEHHOMY 3K3aMEHY.



[Ipu pemenun 3amad 1Mo MEXaHUKE, MOJIEKYJISIPHON (PHU3HKE, HJIEKTPOAMHAMHUKE TJIaBHOE
BHUMaHMEe oOpamaercs Ha (opMHUpOBaHME YMEHMH pellaTh 3aJauyd, Ha HAKOIJICHHE OIbITa
pelieHns 3a1a4 pa3IuyHON TPYIHOCTH.

B kxonune wu3ydeHuss ocHoBHbIX TeM («KuHeMaTnka M JUHaAMuKa», «MouekynspHast
duzukay, «IEKTPOANHAMHKA) IPOBOIATCS UTOTOBBIE 3aHATUS B (pOpME MPOBEPOUYHBIX padoT,
3aJIaHusI KOTOPBIX COCTABJICHBI HA OCHOBE OTKPBITHIX 0a3 EI'D mo ¢usuke wactu «B» m vactu
«Cy». PaboTbl paccunTaHbl Ha JBa yaca, cojepxar oT 5 g0 10 3amau, aBa Bapuanra. Ilocie
n3ydeHust HeOonbIuX TeM («3aKkoHbl coxpaHeHus. ['napocrartukay, «OCHOBBI TEPMOAMHAMUKI Y,
«BoHOBBIE U KBAaHTOBBIE CBOICTBA CBETA») MPOBOAATCS 3aHATHUS B (JOPME TECTOBOM pabOTHI HA
1 wac, comeprkameii 3aganus uz EI'D (qacte «A» 1 gactb «B»).

IIpuHuMNBI 0TOOPa COAEP/KAHUA M OPTAHM3ALMH Y4eOHOr0 MaTepuaJa

® COOTBETCTBUE COJEPKAHUS 3aJad YPOBHIO KJIACCUYECKOM (DU3MKM, BBIIEPIKABIIMX
IPOBEPKY BpPEMEHEM, a TaK)K€ YPOBHIO Pa3BUTHS COBPEMEHHOW (PHM3HMKH, C BO3MOXKHOCTBIO
IIOCTPOCHMsI B IpOLECCEe pelIeHUs (PU3MUECKMX M MaTeMaTHYeCKHMX MOJAENeH H3ydaeMbIX
O0BEKTOB C pAa3JIMYHON CTENEHBIO JETANM3ALMHU, PeIn3yeMOoil Ha OCHOBE MPHUMEHEHHS:
KOHKPETHBIX 3aKOHOB (U3MYECKUX TEOpHH, (GYHIAMEHTAIBHBIX (QU3UUYECKUX 3aKOHOB,
METOMOJIOTUYECKUX  TNPUHLUMIOB  (U3MKHA, a TakKe METOJOB  HKCHEPUMEHTAIbHOM,
TEOPETHUECKONU U BHIYUCITUTEIIBHON (DU3UKH,

®COOTBETCTBUE  coJepX aHus W  (GOpM  TpPEeABsABICHUA  3a7ad  TpeOOBaHHIM
rOCyJapCTBEHHBIX MTPOrpamMM 1o (PU3HKe;

® BO3MOKHOCTh OOYYEHHUsl aHAJIU3y YCIOBHM SKCHEPUMEHTAIbHO HAOIIOMAaeMbIX SBICHHMH,
paccMaTpUBaEMBIX B 3a7a4e;

® BO3MOKHOCTh (JOPMHUPOBAHUS TOCPEACTBOM COJEPKAHMS 3a]1a4 M METOJIOB UX PELICHUS
HAyYHOTO MHUPOBO33PEHHUS M HAyYHOrO IMOJXO0Ja K M3YUYEHMIO SBJICHUH NMPHUPOABI, aJ€KBaTHBIX
CTHJIIO MBIIIJICHHS], B PaMKax KOTOPOTO MOKET ObITh pellleHa 3a/1a4a;

® )KU3HEHHBIX CUTYallui ¥ pa3BUTHsI HAYYHOTO MUPOBO33PEHUSI.

IIpemmaraemas nmporpaMma OpPUEHTUPOBaHA HA KOMMYHUKATHBHBIM HCCIIEI0BATEIbCKUI
OAX0A B OOYy4E€HHHM, B KOTOPOM IPOCIEKUBAIOTCS CIEAYIOUIME ATalbl CYObEKTHOU
JEATEIIbHOCTH YYallUXCsd W YYUTENs: COBMECTHOE TBOPYECTBO YUHUTEN W YyYalllUXCS IO
CO3/1aHuI0 (hpr3HYECKON MPOOJIEMHON CUTYaAllMM WU JESITEIbHOCTH 10 MOJ00pY LUKIA 33434 1O
U3y4yaeMoOl TeMe — aHalM3 HaWJICHHOM MpoOJeMHOM CHUTyauuu (3alaud) YeTKOoe
dbopmynupoBaHre (HU3NIECKON YacTH MPOOJIEMBbI (3a7a4r) BBIIBHKCHUE THUIIOTE3 pa3paboTKa
mojenelt (pusnueckux, MaTeMaTHYeCKMX ) MPOTHO3UPOBAHUE PE3yIbTaTOB PAa3BUTHSI BO BPEMEHU
9KCHEPUMEHTAIBbHO HAOIIOAAEMBIX SIBICHUN IIPOBEPKA M KOPPEKTUPOBKA THIIOTE3 —>
HaXO0XJICHUE PELIEHUI IPOBEpKa M aHAJIN3 PEIIEHUH — MPEJIOKEHUS 10 MCIOJIb30BaHUIO
HOJyYEHHBIX PEe3yJbTATOB AJIs TIOCTAHOBKHU M PELICHMs APYIHX MpoliieM (3a1a4) Mo u3ydaeMon
TeMe, N0 paHee M3YYCHHbIM TeMaM Kypca (QHU3UKH, a TakkKe MO TeMaM JAPYIHX MpeaMETOB
€CTECTBEHHOHAYYHOI'0 [IMKJIA, OLICHKA 3HAYEHUS.

OO0umme pekoMeHIAMH K NPOBEACHUIO 3aHATHIH
IIpn n3ydeHun Kypca MOTYT BO3HUKHYTh METOAMYECKHE CIOKHOCTH, CBA3aHHBIE C TEM,
YTO 3HAHUK 1O OOJBUIMHCTBY pa3/eNoB Kypca (HU3UKA Ha YPOBHE OCHOBHOW IIKOJIBI
HEZ0CTAaTOYHO U1 OCO3HAHHOIO BOCIIPUATHSA PsIla PACCMAaTPUBAEMBIX BOIIPOCOB U 3a7ad.
bonpmiasgs dyacTe Marepuasia, COCTaBIAIOIIAS COJAEpKAHUE MPHUKIAJHOTO Kypca,
COOTBETCTBYET I'OCYAAPCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTy (PU3HUECKOro 00pa30BaHUs Ha
npoMILHOM YPOBHE, B CBSI3M, C Y€M KypC HE CTOJBKO pacIIUpseT KPYyr MpeAMETHBIX 3HAHWN
y4alluXcsl, CKOJIBKO YIIyOJIsieT MX 3a CUeT YCWJIEHUS HENpeAMETHBIX MHPOBO33PEHYECKON U
METOI0JIOTUYECKON KOMIIOHEHT COACPKAHMSL.
MeToabl M OpraHu3anMoHHbIe GOPMbI 00y4eHM s
JUns peanusaumy Liejlied W 3a4a4 JaHHOM IIPOrpaMMbl IIPEANOJIAracTcsi MCIOJIb30BaTh
cieayromue (GopMbl 3aHATUN: NMPAKTUKYMbl IO PELICHUIO 3a/ad, CaMOCTOsTeNbHass paloTta
yyaluxcs, KOHCyJIbTaluu, 3adeT. Ha 3aHATUAX [PUMEHSIOTCS  KOJUIEKTUBHBIE U
UHAUBUAYaJIbHBIE (OPMBI pabOThI: IMOCTAHOBKA, pEIIEHUS U OOCYXIEHHUS pelleHus 3ajad,
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MMoATrOoTOBKA K CIMHOMY HAIlMOHAJIBHOMY TCCTUPOBAHUIO, HOZ[60p M COCTABJICHUC 3a/la4 Ha TCMY
U T.a. JIOMUHAHTHOH ke (OpMOW y4YeHHS MOJDKHA CTAaTh MCCIENOBATENbCKAS JCSTEIbHOCTh
yYeHHMKa, KOTOpas MOKET ObITh peajn30BaHa KaK Ha 3aHATHIX B KJacce, TaKk M B XOJe
CaMOCTOSTENILHON paboThl yJanmmxcs. Bee 3aHSITHS JODKHBI HOCHTh MPOOJIEMHBIH XapakTep U
BKJIFOUATh B CE0sl CAMOCTOSITEIBHYIO PadoTy.

Merto/p1 00y4EHHsI MOTYT M JIOJDKHBI OBITH IOCTATOYHO pa3HooOpa3HbiMu. [Ipexie Bcero
3TO HCCIE0BaTENbCcKas paboTa caMUX yUaluXcsl, COCTaBIIeHHE 0000MIAINX TaOIHUII, a TAKKE
MOJArOTOBKA M 3allWTa YyYal[MMHUCS aJrOPUTMOB pEIIeHHs 3aaad. B  3aBUCHUMOCTH OT
WHIUBUAYAJIBHOI'O0 IUIaHA YYUTCIIb JOJDKCH IMpcajiaratb ydaliuMcCsa HOHFOTOBHGHHBIﬁ %001
HepeUeHb 3a71a4 Pa3InIHOTO YPOBHS CIIOKHOCTH.

[ToMumMo WCCIEIOBATEIBCKOTO METOJA IIeNIecO00pa3HO HCIOJIB30BAHUE YaCTHYHO-
MIOMCKOBOTO, MPOOJEMHOTO HW3JIOKEHHs, a B OTIACIbHBIX CJIydasX HH()OPMAIUOHHO-
HUITIOCTPATUBHOTO. HOCJ’ICI[HH?I MCTOA TMTPHUMCHACTCA B TOM ClIydac, KOrjga y Yy4dalluxcsa
OTCYTCTBYET 0a3a, MO3BOJISIONIAs UCTIOIB30BAThH MPOAYKTUBHBIE METO/IBI.

CpencrBa o0yuenust

OCHOBHBIMHU CPEIICTBAMHU OOYUCHHUS SBIISIOTCSL:

. dusnueckue npruoOopHI.

. ['padpuaeckue mmocTpanuu (CXEMBbI, YEPTEKH, TPAPUKH).
. JnakTrnyeckue MaTepuabl.

. Y4eOHUKHN (PU3UKH [T CTAPIIAX KIIACCOB CPEIHEH IIKOJBI.
. VYuebHble mocobus o ¢usnke, COOPHUKH 3aa4.

Opranusanusi CaMmoCTOATEILHO padoThI

CamocrosiTenpHast paboTa mpernoiaraeT Co3/aHue JAUIAKTUYECKOT0 KOMILIEKCa 3aaad,
PEIIEHHBIX CaMOCTOSITEIbHO Ha OCHOBE MCIOJb30BAaHUS KOHKPETHBIX 3aKOHOB (PU3NYECKUX
TEOpHid, PyHIAMEHTAIBHBIX (PU3HMUECKUX 3aKOHOB, METOJOJIOTMYECKUX MPHUHLIUNOB (DU3MKH, a
TaKkK€ METOJOB OJKCIHEPUMEHTAIbHOM, TEOPETUYECKON M BBIYUCIUTENbHOW (U3UKKM U3
pa3TUYHBIX COOPHUKOB 337124 C OpUEHTANNEH Ha TIPOPUIBHOE 00pa30BaHKE YUALTUXCS.

O:xuaeMbIMU pe3yJIbTATAMU SIBJISIIOTCS:

U] pacImpCHue 3HAHUK 00 OCHOBHBIX aJIropuTMax peHICHUus 3aaa4y, pPasIMYHbIX
METOJax MpHUEMax pCIICHUA 3a4a4,
U PAa3BUTUC TIO3HABATCIIBHBIX HWHTCPCCOB, HWHTCIUICKTYAJbHBIX U TBOPYCCKUX

CIIOCOOHOCTEH Ha OCHOBE OITBITA CAMOCTOSATENILHOTO NMPHOOPETEHHUS HOBBIX 3HAHWH, aHAIN3a U
OLIEHKU HOBOH MH(pOpMaLuu;

. CO3HATEJIFHOE CaMOOIIPE/ICIICHUE YUYSHHKA OTHOCUTEIBHO POQHIIS TATbHEHIIIEro
o0ydeHus WK MpoPecCHOHATBHON IeITeTbHOCTH;
. MOJyYeHUE TPEJCTaBICHU O poJid (U3WKH B TMO3HAHUHM MHpPA, (PU3HUECKUX U

MaTEMaTUYECKUX METOAAaX UCCIIEIOBaHMSL.
TpeOoBaHMsl K YPOBHIO OCBOCHUS COJAEPKAHNS NIPOTPAMMBI:
VYyamuecs 10JKHbI yMeTh:

-  aHAJIM3WUPOBaTh (PU3MUECKOE SBJICHUE;

- IIPOrOBAPUBATH BCIYX PEIICHUE,

- AHAJIN3UPOBATH HOHy‘IGHHBIfI OTBCT,

- kiaccu(uIUpoBaTh MPEIUIOKEHHYIO 33124y,

- COCTaBJIATH NPOCTEUIINX 3a/1a4H;

- MOCJCAOBATCIIbHO BBITIOJIHATE U ITPOTOBAPHUBATH 3TAIlbl PCIICHUA 3aAa4N CpGI[HGfI
TPYAHOCTH;

- BBIOMpATH pallMOHAIBHBIA CIIOCOO pEIICHUS 3a/1a4u;

- peuaTrb KOM6I/IHI/IpOBaHHBIe 3aJda4du;

- BJIAACTH pa3JIMYHBIMU METOJaMHU PEIICHUA 3a4a4: aHAJIUTUYCCKHM, T‘pa(bI/ILIeCKI/IM,
OKCIICPUMEHTAJIBHBIM U T.I.;
BJIAZACTh MCTOAAMU CAMOKOHTPOJIA U CaMOOLICHKHU



Coaepixkanue Kypca
10 -11 kmaccer

dusnueckas 3aaava. Knaccupuxanus 3anau

Uro Takoe ¢usmueckas 3amada. CoctaB ¢usmueckoi 3amaun. dusnueckas TEOpPUS H
pelieHue 3aaa4. 3HaueHue 3a/1a4 B O0yYeHUHN U JKU3HU.

Knaccudukanmst ¢usznuecknx 3amad mo TpeOOBAHHIO, COJEPIKAHHUIO, CIIOCO0Y 3aJaHus U
pemenus. [Tpumepsl 3a1a4 Bcex BUIOB.

Cocrapnenue pusznuecknx 3aaad. OCHOBHBIE TpeOOBaHM K COCTaBIeHUIO 3a1a4. CIOCOOBI
Y TEXHHUKA COCTaBjieHUs 3a1ay. [I[pumepsl 3a71a4 BceX BUIOB.

IIpaBuiia u npuemsbl pemieHust GU3NYECKUX 32124

OOue TpeOoBaHMS TMPH pEIICHUH (U3UYECKUX 3a/1ad. DTambl pemeHus (U3UIeCcKOi
3amaun. PaboTta ¢ Texcrom 3amaun. AHanu3 (QU3NUECKOro SBJICHUS; (OpMyIHpOBKA HICH *
pemieHus (TwulaH peleHus). BeimonHeHwe IiaHa pemieHus 3agadd.  UuciioBoil  pacuer.
Hcnonp30BaHre BBIYUCIUTEIHLHOW TEXHUKU U pacdeToB. AHAlU3 pelIeHUs M ero 3HayeHHe.
OdopmreHue penieHus.

TunuuHple HEAOCTATKU MPH pPEUICHUH U OQOPMIICHUU perieHus (U3NYecKo 3ajauu.
N3ydyenne mpuMepoB pemieHus 3aaad. PaznudHble TPHEMBl U CIIOCOOBI PEIICHUS: alTOPUTMBI,
aHAJIOTMH, TeOMETpUYECKUE TpreMbl. MeTo]1 pa3MepHOCTe, rpaduyecKue perieHus 1 T. .

JAuHamuka ¥ cTaTuka

KoopauHatHblii MeTON pelieHHs 3ajJad MO0 MexXaHuke. PelleHue 3amad Ha OCHOBHBIC
3aKOHBI AMHAMUKH: HbIOTOHA, 3aKOHBI JJIs CHJI TATOTEHUS, YIPYTOCTU, TPEHUS, COTPOTUBIICHHUS.
Pemenne 3amau Ha JBM)KEHHE MaTepUANbHOM TOUYKH, CHCTEMBI TOYEK, TBEPJIOTO Teia MOJ
JIEUCTBUEM HECKOJILKUX CHIIL.

3aaun Ha onpesiesieHue XapakKTePUCTUK PaBHOBECHS (PU3NYECKUX CUCTEM.

3ajaun  Ha  TPUHLMI ~ OTHOCUTEIBHOCTH: KHHEMATHUYECKHME U  JUHAMUYECKUE
XapaKTepUCTUKU JBIKEHHUS Tella B Pa3HBIX HHEPLUUAIBHBIX CHCTEMAaX OTCUETa.

[TonGop, cocraBieHHWE W pEUICHHE IO MHTEpecaM pa3jMYHBIX CIOKETHBIX 3a/1ad:
3aHUMATENIbHBIX, OKCIIEPUMEHTAIBHBIX C OBITOBBIM COJAEP)KAHUEM, C TEXHMYECKUM U
KpaeBeAUECKUM COJIEP>)KAaHUEM, BOCHHO-TEXHUYECKUM COAECPKAHUEM.

DKCKYpCHUHU C 1IeTbI0 0TOOpa JaHHBIX JIsl COCTABIICHHUS 3a/1a4.

3aKoHBI COXpaHeHus!

Knaccudukanusa 3amad Mo MeXaHUKe: pelleHHe 3a7ady CpeACTBaMU KHHEMaTHKH,
JUHAMUKH, C TOMOUIBIO 3aKOHOB, COXpPaHEHUSI.

3amau Ha 3aKOH COXpAaHEHHS HMITyJIbca M pEaKTUBHOE [JBWKEHHE. 3aJaud Ha
orpeneneHue paboOTbl M MOIIHOCTH. 3aJaud Ha 3aKOH COXPAaHEHHS U TpPEeBpalIeHUs
MEXaHUYECKOW SHEPTUH.

Pemenue 3agau HeckonbkuMu crioco6amu. CoctaBiieHue 3a1a4 Ha 3aJJaHHbIE 00bEKThI HITH
aBlieHus. B3anmorpoBepka pemraeMbIX 3aJad. 3HAKOMCTBO C IPHUMEpaMHU pelIeHUs 3aj1ad 1o
MEXaHHUKE PEeCITyOIMKAaHCKUX ¥ MEXKIYHAPOIHBIX OJTHMITHAI.

KoHncTpykTopckue 3amauu M 3aJaddl Ha MPOEKTHI: MOJIENb aKCelepoMeTpa, MOJeib
MasgTHUKa DyKo, MOZEIb KPOHIUTEWHA, MOJEIb IIYLUIKA C IIPOTHUBOOTKATHBIM YCTPOWCTBOM,
MPOEKThl CaMOJBIDKYILIUXCS TEJIEXKEK, MPOEKThbl YCTPOMCTB JUis HAOIOJEHUS HEBECOMOCTH,
MO/IENIb aBTOKOJIE0aTEeIbHON CUCTEMBI.

CTpoeHue U CBOIICTBA ra3oB, JKMJAKOCTEl U TBEPABIX TeJl

KauectBeHHble 3a/1aul HA OCHOBHBIE TMOJOKEHUSI U OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
kuHeTnaecko Teopun (MKT). 3agaum Ha ommcaHue TOBEACHHS HIACATHHOTO Ta3a: OCHOBHOE
ypaBHenue MKT, omnpeneneHue CKOpPOCTH MOJEKYJ, XapaKTEPUCTHUKUA COCTOSHUS Ta3a B
U30MpoIeccax.

3ajauM Ha CBOWCTBA MapoB: MCIOJb30BaHUE ypaBHeHHMs MenneneeBa — KiamelipoHa,
XapaKTepUCTHKAa KPUTHUECKOIO COCTOSHHUA. 3a/add Ha OINHCAaHUE SBJICHUI MOBEPXHOCTHOTO
ciost; paboTa CHJI MOBEPXHOCTHOTO HATSHKCHUS, KallWJUIAPHBIC SBICHUS, U30BITOYHOE JTaBJICHUE
B MBUIBHBIX MYy3bIpsX. 3a/1a4M Ha ONpeieNieHue XapaKTEPUCTUK BIIAXKHOCTH BO3AyXa.



3amaun Ha OMpeAeNieHUE XapaKTEPUCTUK TBEPAOro Tela: abCONOTHOE M OTHOCUTEIHHOE
VIUIMHEHHE, TeTJIOBOE PACITUPEHHE, 3a1ac TPOYHOCTH, CHJIA YIIPYTOCTH.

KauecTBeHHBIE U KOTMYECTBEHHBIC 3a/1a4d. Y CTHBIA AUAJIOT MPU PEIICHUN KauyeCTBEHHBIX
3amad. ['paduueckne u SKCIEpUMEHTAIBHBIC 3a/1a49H, 33]]a4 OBITOBOTO COJICPIKAHMS.

OCHOBBI TEPMOIMHAMHMKH

KoMOnHMpOBaHHBIE 3a/ladyd Ha TEPBBIA 3aKOH TEPMOJAMHAMHUKH. 3aJaydl Ha TEIJIOBBIC
JIBUTATCIIH.

DKCKYpCHS C 1eNbI0 cOOpa JaHHBIX JUIsl COCTABIICHUS 3a7a4.

Konctpykropckue 3agauu v 3aauv Ha MPOEKTHI: MOJIENb Ta30BOT0 TEPMOMETPA; MOJIEIb
MIPEAOXPAHUTEIIFHOTO KJlaraHa Ha OMpeesIieHHOE JaBJICHHUE; MTPOCKTHI MCIOIb30BaHUS Ta30BbIX
MpOLIECCOB JUIsl TMOJa4d CUTHAJIOB; MOJENb TEIUIOBOM MAIIUHBI; MPOEKTHl MPAKTUYECKOTO
OTIpeNIeTICHUS paJnyca TOHKUX KaIHIJISPOB.

DJleKTpUYeCcKoe U MATHUTHOE TO0JIs

XapakTepucTUKa pEIICHHs] 3a1ad pasjenia: o0Ilnee W pasHoe, MPUMEpPhl U TMPUEMBI
peuieHusl.

3amaun pa3HBIX BHUOB Ha OINHCAHHE DJIEKTPUUYECKOTO IOJS PA3TUYHBIMU CPEACTBAMU:
3aKOHAMU COXpaHEHHUs 3apsifga U 3akoHOM KyloHa, CHUJIOBBIMH JIMHUSIMH, HANpPSKEHHOCTBIO,
Pa3HOCTHIO MOTEHIIMANIOB, YHEpTUe. Pemenne 3a1a4 Ha ONMMCaHUEe CUCTEM KOHACHCATOPOB.

3ajaun pa3HbIX BUJIOB HA OMUCAHWE MArHUTHOIO IOJSl TOKA U €ro JACHCTBUS: MarHUTHAas
WHIYKIUS U MarHUTHBIN TTOTOK, cuijia Amnepa u cuina Jlopenna.

Pemienne xayeCTBEHHBIX HKCIIEPUMEHTANBHBIX 3a7ad C HCIOJIb30BAHHEM JIIEKTPOMETPA,
MarHuTHOTO 30HJa M IPYTOro 000py/I0BaHUS.

IlocTOAHHBIN JIEKTPUYECKHI TOK B PAa3JIMYHBIX cpeaax

3a/aun Ha pa3IUYHBIC IPUEMBI pacueTa COMPOTUBIICHUS CIIOKHBIX JISKTPUUECKHUX IIETICH.
3ajaun pa3HbIX BUJOB «a OMUCAHUE JIECKTPUUYECKUX IEeNEH TOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA C
noMouipl0 3akoHa Owma s 3aMKHYTOM 1enu, 3akoHa J[[xoyns — JleHma, 3akoHOB
MOCIIE0BATEIHHOTO M TapauieIbHOro coequHeHuil. O3HakoMieHne ¢ mpaBmiamMu Kupxroda
npu pemnieHun 3anad. [locraHoBka W perieHue (PPOHTATBHBIX IKCIIEPUMEHTAIBHBIX 3a/lad Ha
ompejieNieHue MOKa3aHuii MpUOOPOB MPU U3MEHEHHH COMPOTUBIICHHUS TE€X WM WHBIX Y4aCTKOB
I[N, Ha OMpENeJICHUE COMPOTUBIECHUN YYacTKOB IleMu W T. J. PemeHue 3amad Ha pacyer
y4dacTtka uenu, umetroei JJ1C.

3a/aun Ha OMMCaHUE TTOCTOSTHHOTO JIEKTPUYECKOT0 TOKA B AJIEKTPOJINTAX, BaKyyMe, Ta3ax,
MOJIYITPOBOJIHUKAX: XapaKTEPUCTUKA HOCUTENEH, XapaKTepUCTUKA KOHKPETHBIX SIBICHUN W JIp.
KadecTBeHHBIC, JKCIIEpUMEHTAJbHBIE, 3aHUMATEIbHBIC 3aJaud, 3aJa4yd C TEXHUYECKUM
coJiep>kaHrueM, KOMOMHHUPOBAHHEIE 3a/1a4H.

KoHcTpykTOpCKME 3amauM Ha TMPOEKTHI: YCTAaHOBKA I HArpeBaHHsS KUIKOCTH Ha
33/IaHHYI0 TEMIIEPATypy, MOJENIb aBTOMATHUYECKOTO0 YCTPOMCTBA C 3JIEKTPOMArHUTHBIM pelie,
MIPOEKTHI W MOJIENIM OCBEIICHMS, BBIIPSIMHUTENb W YCUJIUTEIh HA IOJTYNPOBOJIHHUKAX, MOICIH
U3MEPUTENILHBIX TPHOOPOB, MOJEIH «UEPHOTO STITHKA.

DJIeKTPOMAarHUTHbIE KOJIe0aHUsI U BOJIHbBI

3ajaun pa3HbBIX BHUJOB Ha OMNHUCAHUE SBJICHHUS JJIIEKTPOMArHUTHOW MHIYKLIHMH: 3aKOH
3JICKTPOMArHUTHOW MHYKIIUH, TIpaBuiIo JIeHta, HIyKTUBHOCTD.

3aaun  HA TEPEMEHHBIM  ANEKTPUYECKUH TOK: XApPAKTEPUCTUKU TMEPEMEHHOIO
AJIEKTPUUIECKOTO TOKA, DJIEKTPUUECKHUE MAIIMHBI, TpaHCHOpPMATOP.

3a/jaun  Ha OMNHUCAHME PAa3IUYHBIX CBOMCTB SJIEKTPOMAarHUTHBIX BOJIH: CKOPOCTD,
OTpaXeHHe, TMpeoMIIeHHe, UHTepepeHnus, Audpakuus, MoJApu3anusa. 3ajadyd 1o
TeOMETPUUECKOM ONTHKE: 3epKania, ontudyeckue cxembl. Kmaccudukamms 3agay nmo CTO u
MIPUMEPHI UX PEIICHUS.

3ajaun Ha ONpEAeNICHHE ONTUYECKOW CXEMBI, COJIEpXKalllelcs] B «UYEPHOM  SIIUKEN:
KOHCTPYMpPOBaHUE, TMPUEMbl W TPUMEPHl perieHus. [pynmoBoe W KOJJIEKTHBHOE PEIICHUE
OKCMIEPUMEHTANBHBIX 3a7ad C HCIIOJIBb30BaHHEM ocIuiorpada, 3BYKOBOTO TIeHEparopa,



TpaHchopMmaTopa, KOMIUIEKTa NpUOOPOB Ui M3YyYEHHS CBOMCTB 3IIEKTPOMArHUTHBIX BOJIH,
JIEKTPOU3MEPUTENBHBIX IPUOOPOB.

DKCKypeus ¢ 1ebio cOopa JaHHBIX IS COCTaBIICHUS 3a/1a4.

KoHCcTpykTOpCKHE 3aJauyu W 3a/Jaud Ha MPOEKThI: TUIOCKUA KOHAEHCATOP 3aJaHHOU
€MKOCTH, T€HEePaTOphl Pa3IMYHBIX KoJIeOaHUH, MPUOOpP ISl M3MEPEHUsT OCBEIIEHHOCTH, MOJIENb
nepeaayn MEKTPOIHEPTHH U JIp.

Oo6o0maromnee 3aHTHE IO METOAAM M IpUémMaM pemieHus: pU3NUeCKNX 3a1a4



Kaﬂeﬂuapno — TEMATHIECCKOC NIJIAHUPOBAHUC

10 kanacc
Ne i/ Tema 3ansaTHsA HMara | laTa
wian | gpax
BBenenue (1 yac)

1 1 Odusnueckas 3amava. Knaccudukanus 3amad. [IpaBuia u mpuemsl
pemeHus pU3nIECcKUX 3aaay.

Kunemaruka (4 yaca)

2 1 | OcHOBHBIE 3aKOHBI M MIOHSITUS KHHEMAaTUKH.

3 ) Pemenne pacueTHeIx M rpaduueckux 3amady HA PaBHOMEPHOE
JIBUKECHHE.

4 3 | Pemenue 3a1a4 Ha paBHOYCKOPEHHOE IBUKEHUE.

5 4 | JIBmxeHue no okpyxHocTH. Pemenne 3amay.

JAnHamuka M ctaTtuka (4 4acoB)

6 1 | KoopauHaTHbI METOJT pelIeHU 3a]1a4 10 MeXaHuKe. Perenne
3a/1a4 Ha OCHOBHbBIE 3aKOHBI TMHAMHUKU: HbI0TOHA, 3aKOHBI 17151
CHJI TSATOTEHUs, YIPYTOCTH, TPEHUS, CONIPOTUBIICHUSL.

7 2 | Pemenue 3ama4 Ha JABM)KCHME MAaTEPUAIBHONW TOYKH, CUCTEMBI
TOYEK, TBEPJOIO TeJa NOJ AEHCTBUEM HECKOJIBKUX CHIL

8 3 |3amaum Ha  OmIpeneleHHE ~ XAPAKTEPUCTUK  PaBHOBECHS
(UBUYECKUX CHCTEM.

9 4 |3amaun Ha TPUHUUI OTHOCHUTEIIBHOCTU: KHUHEMAaTHYECKUE U
JUHAMUYECKHE XapaKTepUCTUKH [BWKECHHS Tela B Pa3HbIX
MHEPIHUAIbHBIX CUCTEMAaX OTCUETA.

3akoHbl coxpanenus (6 yacos)

10 1 | Kmaccudukamuss 3amad MO  MEXaHHMKE: pelieHue  3aaad
CpeicTBaMU KHHEMATUKH, JIMHAMHKH, C TIOMOIIBIO 3aKOHOB
COXPAHEHHS.

11 2 |3agaum Ha 3aKOH COXpaHEHUs MMIYyJbCa M PEAKTHUBHOE
JIBJKECHHE.

12 3 | 3aymaum Ha onpeseieHre paboThl ¥ MOIITHOCTH.

13 | 4 |3amaunm Ha 3aKOH COXPAHEHHUS U IPEBPALIECHUS MEXaHUYECKOU
sHepruu. Penienue 3a7a4 HECKOJIBKUMH CIIOCOOAMHU.

14 | 5 | CocraBnenuwe 3ama4 Ha 3aJaHHbIe OOBEKTHI WM SBICHUS.
B3anMonpoBepka pemaeMbIxX 3a7ad.

15 | 6 |3HakOMCTBO C MpHUMEpaMU peLIeHUs 3aJad 10 MEXaHHUKE
pecnyOIMKaHCKUX U MEXKIYHAPOJHbBIX OJMMITHA].

CTpoeHue U CBOICTBA ra30B, JKMIKOCTEH U TBEPABIX TeJ (S5 yacoB)

16 1 | KauecTBeHHbIE 3a/laud Ha OCHOBHBIC IIOJIOKEHUS W OCHOBHOE
ypaBHEHHE MOJIEKYJIIpHO-KHHeTHYeckor Teopun (MKT).

17 2 | 3amaun Ha OIIMCaHHE TOBEIEHHS HWACAIBLHOrO ra3a: OCHOBHOE
ypaBHenne  MKT,  omnpeneneHne  CKOpPOCTHM — MOJIEKYI,
XapaKTEPUCTUKH COCTOSIHUS ra3a B U30IPOIECCax.

18 | 3 |3amaum Ha cCBOiicTBa TAapoOB: HCIIOJB30BAHUE YpPaBHEHMUS
MenneneeBa—KraneiipoHa, XapakTepUCTHKA  KPUTHYECKOTO




COCTOsIHHA.

19 | 4 |3amaum Ha OIpeAENCHUE XapaKTEPUCTHK TBEPAOrO TeJa:
abCoONIOTHOE W OTHOCUTENIbHOE  Y/UIMHEHHE,  TEeIJIOBOe
pacuMpeHue, 3anac IpOYHOCTH, CUJIA YIIPYTOCTH.

20 5 | KauecTBeHHBIE M KOJMYECTBEHHbIE 3amaud. ['paduyeckue u
HKCIEPUMEHTAJIbHBIE 33]1auH, 3a/1a41 OBITOBOTO COJIEPKAHMSL.

OcHOBBI TePMOIMHAMUKH (3 yaca)

21 1 | KomOGuHHMpoBaHHbBIE 33]]a4X HA MEPBHI 3aKOH TEPMOJIMHAMUKH.

22 | 2 | 3ajayu Ha TEIUIOBBIC ABUTATEIIN.

23 | 3 | KoHcTpyKTOpCcKHe 3a7ja4M U 3aJ]a4i Ha TPOEKTHI

DueKkTpuyecKoe moJe (4 yaca)

24 1 | XapaktepucTuka pelleHus 3ajad pasfena: olliee W pasHoe,
MIPUMEPHI U IPUEMBI PEIICHUSI.

25 2 | XapakTepucTUKa pelIeHHs] 3ajad pasjaena: oluiee U pasHoe,
MIPUMEPHI U TPUEMBI PEIICHUSI.

26 | 3 |3amaum pas3HBIX BUJAOB HA ONHMCAHUE DJIEKTPUYECKOTO TOJIA
pa3IMYHBIMU CpPEICTBAMU: 3aKOHAMHM COXPAaHEHUs 3apsjaa |
3aK0HOM KyIioHa, CHJIOBBIMU JTMHUSIMHU, HAIIPSKEHHOCTBIO.

27 | 4 |3amauM pa3HBIX BHJOB HA OIMCAHUE AJIEKTPUYECKOTO IIOJIA
Pa3IMYHBIMU CPEACTBAMHU: PA3HOCTHIO MOTEHIMAIOB, YHEPrUEH,
Ha OIMCAaHUE CUCTEM KOHJEHCATOPOB.

ITocTOAHHBIN 3JeKTPHYECKHI TOK B Pa3JIMYHBIX cpeaax (4 yaca)

28 | 1 |3amauMm Ha pa3aUYHbIE TIPUEMBl pacyeTa CONPOTHBIICHUSA
CJIOKHBIX JIEKTPUYECKUX IENeH.

29 | 2 | Pemenue 3amay Ha pacueT yuactka nenu, umeromend IJ[C.
[TocranoBka u penieHne (POHTAIBHBIX SKCIEPUMEHTAIBHBIX
3aJa4 Ha ompeeseHne OKa3aHui MpuOOpPOB.

30 | 3 |3amaum Ha ONHCAHME NOCTOSHHOTO 3JJIEKTPHUYECKOIO0 TOKa B
AIEKTPOJIUTAX, BAKYYME, Ia3ax, NOJYIIPOBOJHUKAX.

31 4 | 3amaun Ha OINHCAHME NOCTOSHHOTO 3JJIEKTPHUYECKOrO0 TOKa B
AIEKTPOJIUTAX, BAKYYME, ra3ax, NOJYIPOBOJHUKAX.

IToBTOopenue (3 yaca)

32 | 1 | PemeHnue 3agau

33 2 | Pemenne 3amau

34 | 3 | UroroBoe 3akpemnieHne




KanengapHo — rTeMaTnuyeckoe MJIaHMPOBAHHE

11 knace
Ne ni/m Tema 3ansaTHSA Hara | Jara
mwian | ¢gak
MarnuTHoe 1noJie (2 yaca)

1 1 | 3agaum pa3HbIX BUJOB HA ONMCAHWE MAarHUTHOTO MOJISI TOKA U €ro
JNEUCTBUS Ha NPOBOJHUK C TOKOM: MAarHUTHasT MHAYKLUHS H
MAarHUTHBIN OTOK, CHUjIa AMmepa.

2 2 | 3ajayu pa3HbIX BUJIOB HA OMHMCAHME MArHUTHOTO TOJISI TOKA U €ro
JEWCTBUA Ha ABWKYIIMICA 3aps: cuia JlopeHna.

JIEKTPOMArHUTHBIE K0JIe0AHUs M BOJIHBI (9 yacoB)

3 1 | 3agauu pa3HbIX BHJIOB Ha OINUCAHME SIBIICHUS AJIEKTPOMATHUTHOU
VWHIYKIWN: 3aKOH 3JIEKTPOMarHUTHOW MHIYKUWH, paBuio JIeHna,
WHJTYKTUBHOCTb.

4 2 | 3amaun Ha NEPEMEHHBIA SJIEKTPUYECKHI TOK: XapaKTEPUCTUKU
MEPEMEHHOT0 AJIEKTPUUECKOT0 TOKa.

5 3 | 3amaun HaA MEPEMEHHBIM DJIEKTPUYECKUM TOK: DSJIEKTPUUYECKHE
MaIIWHbI, TpaHCHOpPMaTOP.

6 4 | 3amauyn HA ONMCAHUE pPA3JIMYHBIX CBOMCTB 3JIEKTPOMATHUTHBIX
BOJIH: CKOpPOCTh, OTpaXXKCHHE, TMPEIOMIICHHE, WHTEePPEPEHIINs,
T paKiys, MoIspru3aims.

7 5 | 3ajaum no reoMeTpPUUYECKOM ONTHKE: 3€pKaJIa, ONTHYECKHE CXEMBI.

8 6 | Kimaccuduxarms 3agay no CTO u nmpuMepsl UX pelieHusl.

9 7 | 3amauum Ha OmpeAesiCHUE ONTHYECKOM CXEMbI, COJIEp Kallleics B
«YEPHOM  SIIIIUKE»: KOHCTPYHUPOBAHHE, MPUEMbI M MPUMEPHI
penieHusl.

10 | 8 | Dkckypcus ¢ nenpio coopa JaHHBIX JJIsl COCTABJICHHMS 3a/1a4.

11 9 | I'pynnoBoe M KOJUIEKTUBHOE PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4
C WCTIOJIh30BaHNEM MTPHUOOPOB.

Mexannka (7 4yacoB)

12 1 | OOmue MeToapl pemeHus 3a7a49 10 KHHEMaTHKe.

13 2 | 3amaun Ha OCHOBHBIE 3aKOHBI JTUHAMHUKH.

14 | 3 | 3agauy HA IPUHLUI OTHOCUTEIBHOCTH.

15 4 | 3aaum Ha 3aKOH COXPAHEHMS UMITYJIbCA.

16 | 5 | 3agauu HA 3aKOH COXPAHEHUS DHEPTHUM.

17 3aiaun Ha ONpeJIeIeHNe XapaKTepUCTHK paBHOBECUs (DPU3MUECKHUX

6 CUCTEM.

18 7 MexaHHUKa KHUIKOCTEMN.

Mouexkyasipuas ¢usuka. Tepmoaunamuka. (6 yacos)

19 1 | 3agaun Ha omMCaHUE MMOBEACHUS HealbHOro Tra3a.

20 | 2 | 3agauu Ha CBOMCTBA apOB.

21 3 | 3ajaum Ha onpesieIeHUE XapaKTEPUCTHK BIAKHOCTH BO3AyXa.
22 | 4 | 3agauu Ha NEPBbIM 3aKOH TEPMOJIUHAMUKH.

23 5 | 3amaun Ha TENJIOBBIE ABUTATEIIH.
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24 6 \ 3aaun Ha ypaBHEHHUE TEIIOBOro OanaHca.
DJIeKTpHYecTBO. (6 YacoB)
25 | 1 |3agaum pasHbIX BHUAOB Ha OINHUCAHUE DJJIEKTPUUECKOTO IMOJIA
pa3IMYHBIMU CPEJICTBAMH.
26 | 2 |3agaum pasHbIX BUAOB HAa OINHUCAHUE DJJIEKTPUUECKOTO IOJIA
pa3JIMYHBIMU CPEJICTBAMH.
27 | 3 | OOmas xapakTepuCTUKA PEIISHUS 3a7a4 10 AIEKTPOCTATHKE.
28 4 |3amaun  Ha TpUEMBI  pacuy€Tra  CONPOTUBIIECHUSA  CIOYKHBIX
AJIEKTPUYECKUX LIETIEN.
29 | 5 | 3agaum Ha pacy€r yyactka uenu, umeromeit I1C.
30 6 | 3ajaum Ha onKCaHUE NOCTOSHHOIO TOKA B PA3JINYHBIX CpeAax.
IloBTOpenue (4 yaca)
31 1 | Pemenue 3amau
32 | 2 | Peuwenue 3agau
33 | 3 | UtoroBoe 3akperieHue
34 4 | Ooo0maK0IIEe 3aHATHE.
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ITepedyenb y4eOHO-MeTOAUYECKUX CPEICTB 00yUeHHsI
JluTeparypa 1Jisi yuuress
Opnos B. JI., CaypoB 10. A. «Metoas! pemienusi ¢usuueckux 3anau» («IIporpammsl
ANEKTUBHBIX KypcoB. dusuka. 9-11 kmaccrl. [Ipodunsaoe o6yuenuey). CocraButens B.
A. KoposuH. Mocksa: [Ipoda, 2005 .
3opun H. U. «OnextuBHbId Kypc «MeTonmpl pemeHus ¢uznueckux 3amau»: 10-11
kiacce», M., BAKO, 2007 r. (MacTepckasi yuuresns).
Kamenenkwuii C. E., OpexoB B. Il. «Meroauka pemenus 3aaad no (u3MKe B CpeaHen
mkoney, M., Ilpocsemenue, 1987 r.
PomameBnuy A. U. «Puszuka. Mexanuka. 10 kimacc. Yuumcs pemarb 3agauu», M.,
Hpoda, 2007 .
banmam B. A. «3agaun o pu3uke 1 METOIBI UX pemieHus», M., npocsenienue, 1983 r.
SBopckuit b. M., CenesneB HO. A. «CnpaBouyHOe pPYKOBOACTBO IO (DU3HMKE TS
MTOCTYIAIOIINX B BY3BI U JUIsl camooOpa3oBanus», M., Hayka, 1989 r.
bo6ommua C. b. «EI'D. ®usuka. [IpakTuKyM MO BBITOJHEHHIO TUIOBBIX TECTOBBIX
3amanniiy, M., Dx3amen, 2009 r.
KypamoBa C. A. «EI'D. ®usuka. PaznaTounslii mMarepual TPEHHUPOBOYHBIX TECTOBY,
CII6, Tpurown, 2009 r.
Mockanes A. H., Hukynosa I'. A. «I'oroBumcs k EI'O»
1. JluTeparypa 1Jisi 00y4armmxcs

Tpodumona T. U. «Dusuka U1t HIKOJTFHUKOB U aOUTypueHTOB. Teopus. Pemenue 3aay.
Jlexcukon», M., O6pa3zoBanue, 2003 T.
Pomamesuu A. U. «®uszuka. Mexanuka. Yuumes pemats 3agaun. 10 kimace», M., poda,
2007 r.
Munbsko H. B. «®usuka: nonssiii kype. 7-11 ximaccel. MynbTUMEIUIHBIA PENETUTOP
(+CD)», CII6, 2009 r.
Banam B. A. «3amauu no ¢pusuke 1 MeToabl X pemeHus», M., [Ipoceemenue, 1983 r.
Kozen C. M., Koposun B. A., OpnoB B. A. u ap. «®uzuka. 10—11 xi.: CoopHUK 33124
C OTBETaMHU M petreHusMu», M., Maemo3una, 2004 r.
Manmuaun A. H. «COopHuk BompocoB W 3amad mno ¢usuke. 10—I11 wmacce», M.,
[Ipocsemenue, 2002 r.
Menenun I'. B. «®u3uka B 3aayax: 5K3aMEHAIIMOHHBIE 3aJa4M C pelIeHUusIMu», M.,
Hayxka, 1985 1.
Uepnoyuan A. U. «®Pusuka. 3ajauyu ¢ OTBETaMU U pemieHusiMu», M., Bricias mikona,
2003 r.

CremanoBa I. H. «CoOopuuk 3amau mno ¢wusuke: g 10-11  kmaccos
00m1eo0pa3oBaTenbHBIX YUpexkacHUI», M., mpocsemenue, 2000 .
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