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IlosicHUTEIbHASA 3aNIUCKA
IIpenmer: pusnka
Kunace: 10 - 11
Bcero yacoB Ha u3zy4yenmne nporpammbl: /0
KoaudyecTBO yacoB B Hemearo: 1
Pabouast mporpamma 31eKTHBHOTO Kypca 1o (usuke « Ousnka B 3a1adax

CoCTaBJICHA HA OCHOBC

o «IIporpammsl neKTUBHBIX KypcoB. dusuka. 9-11 knaccel. [TpoduasHoe

oOyueHnuey», coctaBurelb: B.A. KoposuH, - «JIpoda», 2007 1.

® aBTOPCKOHM mporpaMmbl «MeToapl pemeHus: pu3nueckux 3anau»: B.A.
Opmos, FO.A. Caypos, - M.: JIpoda, 2005 T.

JUis peanuzanyy nporpaMMbl MCHOJIb30BaHO yueOHoe nmocobue: B.A. Op:os,

I0.A. CaypoB «llpaktuka pemenus ¢usndeckux 3amad. 10-11 kmacce», -

«Benrana-I'pad», 2010 1.

Kypc paccuuman na 2 200a odyuenusn

ﬂe.Jm QJCKTUBHOI'O KYpPCa:

1. pa3BuTHE mMO3HABaTENbHBIX  HMHTEPECOB, HWHTEJUIEKTYyaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B Mpouecce pemeHus (GU3n4YecKux 3aaad u
CaMOCTOSITENIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUMH;

2. COBEpIICHCTBOBAaHWE MOJYYCHHBIX B OCHOBHOM Kypce 3HaHUN M YMEHHIA,

3. (dopmupoBaHHe TMpeACTaBUTEICH O TIOCTAHOBKE, KiIacCU(pUKAIIHM,
MpUeMax 1 MEeToAax pelieHus GU3NUeCcKUX 3a/1au;

4. NpUMEHATHh 3HAHMS MO (PU3MKE JJIs1 OOBSICHEHUS SBJICHUU NPUPOJBI,
CBOMCTB BEILECTBA, pEUIeHMs (PU3UYECKUX 3a]ad, CaMOCTOSITEIbHOTO
OpuoOpeTeHuss M OLEHKM HOBOM  uHpopmanmuu  (HU3MYECKOTo

CoJIep KaHUsI.


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

3ajgaum Kypcea:

1. yriyOnenue u cuctemMaTH3anus 3HaHUH yJaluxcs;
2. YCBOGHHE yUalIMMHCA OOIIUX aIrOpUTMOB PEIICHUS 3a/1aY;

3. OBIaJIcHME OCHOBHBIMU METOJIaMU PEIICHUS 3a/1a4.
2. O0mas xapaKTepUCTHKA Kypca

IIponecc pemrenus 3axad CIy)XKUAT OJHHUM U3 CPEACTB OBJIAJICHUSI CUCTEMOU
HAyYHBIX 3HAHUI 1O TOMYy WJIM MHOMY ydeOHoMy mpeamery. OcoOEHHO BeluKa
€ro poJib pu 00yueHun (Ppusuke, rae 3aa4u BbICTYNAIOT JEHCTBEHHBIM CPEICTBOM
(opMHpOBaHK OCHOBOIOJATAIOMINX (PU3NYECKUX 3HAHUU U yMeHHil. B npouecce
pemieHUss OOy4YaroIIMECs OBJAJEBAIOT METOJAMHM HMCCIIEJOBAHUS Pa3IUYHBIX
ABJICHUM NPUPOABI, 3HAKOMATCS C HOBBIMHU IPOTPECCUBHBIMU HACSIMH U
B3IJIIJaMUA, C OTKPBITHSIMM  OTE€YECTBEHHBIX YYEHBIX, C JOCTHKEHUSAMHU
OTE€UYECTBEHHON HAYKH U TEXHUKH, C HOBBIMU IPOPECCUIMMU.

IIporpamma 3JIEKTMBHOIO Kypca OpPHEHTHPYET YUYHUTENs Ha JalbHEWIee
COBEPIICHCTBOBAHUE YK€ YCBOEHHBIX OOYYalOIIUMHCS 3HAHUW U yMeHuil. Jliis
3TOr0 BCS IPOrpaMma JIEJIUTCS Ha HECKOJIBKO pa3zesioB. B mporpamme BblIEiIeHBI
OCHOBHBIE pazfieNbl HIKOJBHOTO Kypca (PU3UMKH, B Hayaje H3y4yeHUs KOTOPBIX C
YYAIIMMHCS TOBTOPSIIOTCSI OCHOBHBIE 3aKOHBI U (DOpMYJIbl JaHHOTO pasnaena. [lpu
noadope 3ajad Mo KaKIOMY paslieldy MOKHO MCIOJIb30BaTh BBIYMCIUTENbHBIE,
KaueCTBEHHbIE, TpapuuecKue, SKCIEPUMEHTANIbHbBIE 3a/1a4H.

B Hauane u3ydeHus Kypca Jaercs Ba ypoKa, LEJIbI0 KOTOPBIX SIBIISIETCS
3HaKOMCTBO y4alllUXCs C MOHATHEM «3a7auay, UX KjlacCU(PUKaUeil 1 OCHOBHBIMHU
cnocobaMu pemieHusd. bonblioe 3HaYeHUWE JaeTcs  aNropuTMy,  KOTOPBIA
(GopMupyeT MBICIUTEIbHBIE ONEpAlMU: aHAJTU3 YCIOBHS 3aJa4H, J0TaJKa, IPOEKT
pelIeHus], BBIIBH)KEHUE TUNIOTE3bI (PEIICHHE ), BHIBO/.

B 10 kmacce mnpu pemeHuH 3amad  0cob0e€ BHUMAHHE YJEsAeTCs
IIOCJIEA0BATEIBLHOCTH JNEHUCTBUH, aHaIU3y duznyecKoro SIBJICHMS,

IPOroBapUBaHUIO BCIYX PEIICHMs], aHAU3y MoJydyeHHoro oreeta. Ecnu B Havane



paszena Uil WIIIOCTPAlUU MCIOJB3YIOTCS 3aadd U3 MEXaHUKH, MOJIEKYJISIPHOU
(GU3MKH, >IEKTPOJUHAMHUKH, TO B JAJbHEUIIEM pPEIIAIOTCS 33Jayd U3 pPa3/iesioB
Kypca ¢pusuku 11 xmacca.

[Ipu moBTOpEeHUH O00OOIIAIOTCS, CUCTEMATH3UPYIOTCS KaK TEOPETUUYECKHI
MaTepuall, TaK W IPUEMBl PEIICHUs 3a4ad, NPUHUMAIOTCS BO BHHMAHHUE LENIH
MMOBTOPEHHUS MIPU TIOJITOTOBKE K €AUHOMY TOCYAapCTBEHHOMY 3K3aMEHY.

IIpu pemeHun 3agad 1O  MEXaHUKE, MOJIEKYJApHOM  (usmke,
AJIEKTPOJIMHAMUKE TJIaBHOE BHHMaHuEe oOpaiaercs Ha (OpPMHUPOBAHHME YMEHHI
pemaTh 3a7a4y, Ha HAKOIUIEHHE ONbITA PEIICHUS 3a1a4 pa3IMYHON TPYIHOCTH.

B koHme w3yueHus OCHOBHBIX TeM («KuHemaTnka u auHamMukay,
«MonekynspHast pusuka», « IEKTPOJIUHAMHUKA») IPOBOISTCS UTOTOBBIE 3aHSATHS
B (opme MNpoBEepOUYHBIX PabOT, 3aJaHUsl KOTOPBIX COCTABJIEHBI HA OCHOBE
oTKpbIThIX 0a3 EI'D no ¢gusuke yactu «B» u yactu «C». PaboThl paccunTaHbl Ha
1Ba yaca, cojepkar ot 5 10 10 3anay, nBa Bapuanra. [locie n3yuenust HeOOJIbLIINX
TeM («3akoHbl coxpaHeHus. [umapocratuka», «OCHOBBI TEPMOJUHAMUKI,
«BonHOBBIE M KBaHTOBBIE CBOWMCTBA CBETa») MPOBOAATCA 3aHATUA B (opme
TecToBOM paboThl Ha 1 yac, conepxkarnieit 3aganust u3 EI'D (dactb «A» U 4acTh
«B»).

IpuHumMnel 0T00pa coepkaHus M OPraHU3ALMN Y4eOHOr0 MaTepHuaJia

o COOTBETCTBHE COJEP)KAaHMS 337ady YPOBHIO KJIACCUYECKOM (DU3UKH,
BBIICPKABIINX MPOBEPKY BPEMEHEM, a TaKKE€ YPOBHIO Pa3BUTUS COBPEMEHHOU
(U3UKK, C BO3MOKHOCTBIO TIOCTPOEHHMS B Tpoliecce peuieHus (U3HYECKUX U
MaTeMaTUYECKUX MOJIeJed H3y4yaeMbIX OOBEKTOB C pa3JIMYHON CTENEHBIO
NETaNIN3alUd, pPEATN3yeMONM Ha OCHOBE IIPUMEHEHHMs: KOHKPETHBIX 3aKOHOB
duzruecKux TEOpUH, byHIaMEHTaIbHBIX bu3nUecKux 3aKOHOB,
METOJIOJIOTUYECKUX MPUHLUIIOB (PU3UKU, a TaKkKe METOJIOB IKCIIEPUMEHTAIBHOM,
TEOPETUYECKON U BEIYUCIUTEIHLHOU (PU3UKH;

o COOTBETCTBHE  COJEpKaHUsI U  (GopM  MpeAbsSBICHUS  3aaad
TpeOOBAHUSIM TOCYIAPCTBEHHBIX MPOTrPaMM MO (PUBHKE;

J BO3MOXXHOCTh OOYY€HHUs aHalIu3y YCIOBUW 3KCIEPUMEHTAIBHO



HaOJII0JaeMBbIX SIBJICHUI, pacCCMaTPHUBAEMBbIX B 33]1a4€;

o BO3MOXKHOCTh ()OPMHUPOBaHMSI TOCPEACTBOM COACpXKAHMS 3a1ad U
METOJOB HX PpELICHUS HAY4YHOIO MHUPOBO33PEHUS U HAy4YHOIO MOJAXO0Ja K
M3YYCHHUIO SIBJICHUN TIPHUPOJIbI, IEKBATHBIX CTHIIIO MBIIIJICHUS, B paMKaX KOTOPOTO
MOJKET OBITh pelleHa 3a/1a4a;

J KU3HEHHBIX CUTYAIil U Pa3BUTHUS HAYYHOT'O MUPOBO33PEHUSI.

[Ipennaraemsilii Kypc OpUEHTHUPOBAH Ha KOMMYHHMKaTHUBHBIN
UCCIIEJIOBATENbCKUNA TOJAXO0J B OOy4eHHMHM, B KOTOPOM IIPOCIEKHUBAIOTCS
CJIEyIOIINE 3TAMbl CyOBEKTHOM NEATEIBHOCTH YUalIUXCA U YUUTENS: COBMECTHOE
TBOPYECTBO YYHUTENS M Yy4YalUXCS MO CO3AaHUI0 (U3HYECKOW MpoOIeMHOM
CUTyalluul WIN AESITEIbHOCTU IO MoAOOpy LMKIA 3a/1ay 10 U3ydyaeMoil Teme —
aHaJIM3 HaWJEHHOM MpOOJEMHON cuUTyaluu (3agadv) 4eTkoe (OpMYITUPOBAHHE
¢usnyeckoil 4yactu mnpoOiemMbl (3alayv) BBIIBWKEHUE THIOTE3 pa3padoTKa
mMonene  ((pu3nuecKnx, MaTeMaTH4YEeCKMX) MPOTHO3UPOBAHUE PE3YJIbTaTOB
pPa3BUTHSI BO BPEMEHH AIKCIEPUMEHTAIbHO HAOIIOAAeMbIX SIBICHHH MpOBEpKa U
KOPPEKTUPOBKA TMIIOTE3 — HAXOXKJCHHUE PEUICHUI MpOBEpKa U aHAINU3 PELICHUM
— TPEJIOKEHHS TI0 MCIOJIB30BAHUIO MOJYYCHHBIX PE3YJIbTATOB JAJISi TOCTAHOBKU
U peIlIeHUs IPYrux mnpoosiem (3aaad) mo u3ydaeMou Teme, MO0 paHee U3YYEHHBIM
TemMaM Kypca (U3MKM, a TaKKe TI[0 TeMaM JIpyruX  IpeIMeTOB

CCTCCTBECHHOHAYYHOI'O ITUKJIA4, OLICHKA 3HAYCHMU .

OO0mue pexoMeHAAIUN K TPOBEICHUIO 3aHATHI

[Ipy wu3ydeHHMM Kypca MOTYT BO3HHUKHYTh METOJMYECKHE CII0KHOCTH,
CBSA3aHHBIE C TE€M, YTO 3HAHWK MO OOJIBIIMHCTBY pa3leioB Kypca (U3NKU Ha
YpPOBHE OCHOBHOM IIKOJBI HEIOCTATOYHO [IJII OCO3HAHHOTO BOCIPHUATHSA pPsaa
paccMaTprBaeMbIX BOIIPOCOB U 3a/1a4.

bonbimas wacte Marepuaina, COCTABISIIOIIAS COJACpP)KAHWE TMPUKIIATTHOTO
Kypca, COOTBETCTBYET TOCYJapCTBEHHOMY 0Opa3oBaTeNbHOMY  CTaHAAPTY
¢usnueckoro oOpa3zoBaHus Ha MPOGUILHOM YPOBHE, B CBS3H, C Y€M KypC HE

CTOJIbKO paclIupsieT KPyr NPeIMETHBIX 3HAHUHN y4aIluXcs, CKOJIBKO YTIIyOJIsIeT Uux



3a CUCT YCHJICHUA HCIIPECAMCTHBIX MHpOBOSSpCH‘IGCKOﬁ U METOJ0JIOTUYECKOMN

KOMITIOHCHT COJACPKaHMA.

MeToabl 1 OpraHu3alMOHHbIE (POPMBI 00yYeHUS

Jna peanmmsanuu  Hened M 3aJad JAHHOTO  IPUKJIAJAHOrO  Kypca
IOPEANOJaraeTcs MCIOIb30BaTh ClEAylomKe (OPMbl 3aHIATUNA: MPAKTUKYMBI I10
PEILIEHUIO 3aj]a4, caMOCTOsATEIbHasE padoTa yyammxcsi, KOHCyJIbTauuu, 3adeT. Ha
3aHATUAX MPUMEHSIOTCS KOJUIGKTHBHBIE W WHIWBUIYyaldbHbIE (OPMBI PAOOTHI:
[OCTAHOBKA, PEIICHUs M OOCYXKJEHUS pelIeHUs 3ajad, MOATOTOBKA K E€IMHOMY
HallMOHAJIBHOMY TECTHPOBAHUIO, MOAOOP M COCTaBJICHHE 3aJady Ha TeMy U T.[.
[Ipeanonaraercst TakXke BBINOJHEHUE AOMAIIHUX 3aJaHUN 1O PEUICHUIO 3a/ad.
JloMuHaHTHOW ke (OpMOM ydeHHMs JOJDKHA CTaTh HCCIEI0BaTelIbCKas
NEeSATENbHOCTh YYEHUKA, KOTOpas MOXET ObITh peajii30BaHa KaK Ha 3aHATUSAX B
KJIacce, TaKk U B XOJ/I€ CaMOCTOSITENIbHOM padoThl ydamuxcs. Bee 3aHATUS TOJKHBI
HOCUTb IPOOJIEMHBIN XapaKTep U BKJIIOYATh B ce0s CAaMOCTOSTENbHYIO PadoTy.

Meroabl 00y4ueHus, IPUMEHSIEMbIE B paMKax MPUKIAAHOTO Kypca, MOTYT U
JOJDKHBI ~ OBITH ~ JOCTaTOYHO  pa3HooOpasHbiMu.  [Ipexkme  Bcero  3To
uccienoBaresibckas paboTa caMHMX —y4allluXcs, COCTaBJIieHHE O00O0OIIAroNINX
TabJIUL, a TaKXkKe MOATOTOBKA U 3alUTa yYAIIUMUCS aJrOpUTMOB pEUICHMs 3a/1ad.
B 3aBUCMMOCTM OT HMHIMBHAYAJIbHOIO IUIAHA YYUTENb JOJDKEH Npeasararh
y4YalMMCsl MOATOTOBICHHBIA UM IIEPEUEHD 33]1a4 PA3JINYHOTO YPOBHS CIOKHOCTH.

[TomuMoO HCCNEAOBATEIBCKOTO METO/AA IIeJIECO00Pa3HO  HCIOJIb30BaHHUE
YaCTUYHO-TIOMCKOBOIO, MPOOJIEMHOTO U3JI0XKEHUS, a B OTHENIbHBIX CIy4asx
MH(}OpMaMOHHO-WJUTIOCTpaTUBHOrO. [locnenHuii MeToll NpUMEHSIETCS B TOM
cllydae, KOTJa y YdYallluXcsi OTCYTCTBYeT 0a3a, IMO3BOJISIONIAsl HKCIOJIb30BATh

MMPOAYKTUBHBIC MCTO/IbI.



CpencrBa 00y4eHus

OCHOBHBIMU CpeJICTBAMU 00YUYEHUS MTPU U3YUECHUH MPUKIIATHOTO Kypca

SIBIISTFOTCSL:
. duzuveckue mpuoOpHI.
. ['paduyeckue wiTOCTpaIuy (CXeMbI, YepTEKH, Tpaukn).
. JlnmakTrHaecKne MaTepualbl.
. Y4eOHuKH (GU3UKHU IS CTAPIINX KIACCOB CPETHEH IIKOJIBI.
. YueOHbie mocobus mo pusnke, COOPHUKH 3a]1ay.

Opranu3zauust CaMOCTOATEILHOM Pa0OThI

CamocTosTenbHass paboTa MpeaIoyiaraeT CoO3/JaHuE  JHUJAKTUYECKOTO
KOMIUIEKCA 3aJa4, PEHIEHHBIX CAMOCTOSTEIBHO Ha OCHOBE MCIOJIb30BAHMS
KOHKPETHBIX 3aKOHOB (DU3MUECKHX TEOpuil, (PyHIaMEHTAIbHBIX (UINYECKUX
3aKOHOB, METOJOJOTMYECKMX MPUHLUMIOB (U3UKH, a TakkKe METOJOB
AKCIIEPUMEHTAJIbHOM, TEOPETUYECKON U BBIYMCIUTEIbHON (DU3UMKHU U3 Pa3IUYHbIX
COOPHMKOB 3a/1a4 C OpUEHTAIMeN Ha mpoduiIbHOEe 00pa30BaHUE yUALUXCSL.

O:xuaeMbIMHU pe3yIbTATAMU 3aHATHH SIBJAIOTCH:

. pacipeHe 3HaHUi 00 OCHOBHBIX aIrOpuTMax peIIeHus 3a1a4,
Pa3IMYHBIX METOAAX IpUEMaxX pELICHUs 3a1aY;

. pa3BUTHE MO3HABATENIBHBIX NHTEPECOB, NHTEIUICKTYAJIBHBIX U
TBOPYECKUX CIIOCOOHOCTEN Ha OCHOBE OIBITA CAMOCTOSITEIbHOTO MPUOOPETEHUS
HOBBIX 3HaHWI, aHAJIM3a U OLIEHKH HOBOM MH(pOpMaIINH;

. CO3HATEJIbHOE CaMOOIIPEIETICHHE YUEHNKA OTHOCUTENBHO POQUIIS
JaJIbHENIIero 00y4eHus Ui NpoPeCcCUOHATbHON AESITENbHOCTH;

. NOJIy4eHHUE MPECTAaBICHUIN O posii (PU3UKU B MO3HAHUHU MUPA,

(1)I/I3I/I‘—IGCKI/IX U MaTCMAaTHUYCCKHUX MCTOAaX MCCIICIOBaHM.



TpeOoBaHMs K YPOBHIO OCBOCHHSI COAEPKAHUSA Kypca:

VYyamuecs 10/KHbI YMETh!

- aHaJU3MUPOBATh (PUBHUYECKOE SBIICHUE;

- TIPOTrOBapHUBaTh BCIYX PELICHUE;

- aHaJIM3MPOBATh [1OJYYECHHBII OTBET;

- KJIAacCU(HUUIMPOBATH NMPEI0KEHHYIO 3a/]1a4y;

- COCTaBJIATh IPOCTEHIINX 3aJauH;

- TIOCJIEI0BATENbHO BBINOIHATH U IPOrOBAPUBATH 3Tallbl PEIICHUS 3a/1a4U
CpeaHer TPYIHOCTH;

- BpIOMpaTh palMoHaNIbHbBIN CIOCO0 peleHHs 3a0a4u;

- pemaTb KOMOMHUPOBAHHbBIE 3a]]a4H;

- BIIAQJETh Pa3JINYHBIMU METOJIAMHU PEIICHUS 3a1a4: AaHAJUTUYECKUM,
rpaduyecKuM, 3KCIEPUMEHTAIBHBIM U T.1.;

BJIaJICTb MCTOJaMU CAMOKOHTPOJIAA 1 CaMOOIICHKHA



Conep:xanue Kypca

10 -11 xmaccel

duznyeckas 3ajxava.
Knaccuduxauus 3agau
(4 9)

Yro Takoe ¢pusmueckas 3amada. CoctaB puzmdeckoit 3aqaun. Ouzndeckas
TEOpUs U pellieHHE 3a/1a4. 3HAUCHUE 3a/1a4 B OOYUYECHHUH U KU3HH.

Knaccudukanus ¢puzndeckux 3amad mo TpeOOBaHUIO, CONECPKAHUIO, CTIOCO0Y
3ajaHus U pemeHus. [IpumMepsl 3a1a4 Bcex BUIOB.

CocraBnenue pusznueckux 3aaad. OCHOBHbIE TPEOOBaHUS K COCTaBICHUIO

3a1a4. CriocoObl M TEXHUKA COCTaBlIeHUs 3aaa4. [IpuMepsl 3a1ad Bcex BUIOB.

IIpaBusia u npuemMbl pemieHust PU3NMYECKUX 3a/4a4
(6 9)

OO6mme TpeOoBaHUSA MpU pelIeHUH (U3UYSCKUX 3a7ad. ITallbl PEIICHUs
dbuszndeckon 3amgaun. Pabora ¢ TekcToM 3amauu. AHanu3 (PU3NUECKOTO SIBJIICHMUS;
dbopMyIUpoOBKa HlIeH * pelieHus (TUIaH perieHus). BeinoHeHWe 1aHa PeIIeHHs
3agaun. YucnoBor pacder. HMcnonb30oBaHWE BBIYMCIUTEIBHOM TEXHUKHU IS
pacyeToB. AHaNU3 pelieHus U ero 3HayeHue. OpopmiieHUEe peleHHUs.

TunuyHble HEIOCTATKYU TPH PEIICHUH U O(POPMIICHUH pelIeHUus] (PU3NIeCKOn
3amaun. M3ydeHne mpuMeEpoB pemieHus 3aaad. Pa3nmuuHble MPUEMBI U CTIIOCOOBI
pelieHus:  aJrOPUTMbBI,  AHAJOTHHM, T'C€OMETPUYCCKHE TMpueMbl.  Mertox

pa3MepHOCTel, rpaduyecKue petieHus U T. 1.

JInHaMMKa U cCTaTUKA
(84)
KoopaunaTHbelli MeTON pelieHHs 3ajad MO MeXaHuke. PemieHwe 3agay Ha
OCHOBHBIE€ 3aKOHBI AUHAMUKHU: HbIOTOHA, 3aKOHBI JJIsl CUJI TATOTECHUS, YIPYTOCTH,
TPEHHUS, CONPOTUBJIECHUS. Permenne 3amady Ha OBMIKEHUE MaTEPUAIBHOM TOYKH,

CUCTCMBI TOYCK, TBEPAOIO TCJa I104 ,HeﬁCTBHeM HCCKOJIbKHNX CHIJI.

10



3aauM Ha OIpe/IeTICHUE XapaKTEPUCTUK paBHOBECUS (PUBNUYECKUX CUCTEM.

3a1ayy Ha NPUHLUI OTHOCUTEJIBHOCTH: KMHEMATHUYECKHE U JIMHAMUYECKHUE
XapaKTEPUCTHUKH JIBUYKEHUS TeJla B pa3HbIX MHEPLMAIBHBIX CUCTEMAaX OTCYETA.

[TonOop, cocraBieHHE W pEIIEHUE MO HHTEpECcaM pPa3IuYHbIX CHOKETHBIX
3a]la4: 3aHUMATENIbHBIX, AKCIEPUMEHTAJIbHBIX C OBITOBBIM COJIEPKAHUEM, C
TEXHUYECKUM U  KpPAaeBEIYECKHMM  COJEPKAHHEM,  BOECHHO-TEXHHYECKHM
COJIEpIKaHUEM.

BKCKprI/IH C IICJIBIO 0T60pa JaHHBIX HJIs1 COCTABJICHHS 3a/1a4.

3aKoHbI COXpaHCHUA
(8 1)

KHaCCI/I(l)HKaI_[I/IH 3agad II0 MCXAHHMKC: pPCHICHHUC 3aJa4 CpCACTBaMH
KHHCMATHUKU, JUHAMHKH, C IOMOIIbIO 3aKOHOB, COXPAaHCHUAI.

3az[aq1/1 Ha 3aKOH COXPAaHCHUS UMITYJIbCa U PCAKTHUBHOC ABMIKCHUC. 3a)1aq1/1 Ha
OIIPpCACIICHUC pa6OTI>I N MOITHOCTH. 33,[[3‘11/[ Ha 3aKOH COXpPAaHCHHA U IIPCBPAIICHHA
MEXaHUYECKOU OHCPIUuH.

Pemenue 3aJa4 HCCKOJbKHNMMH crocobamu. CocTaBiieHHE 3aJa4 Ha 3aJaHHBIC
OOBEKTHl WJIM SIBJICHUS. BSaI/IMOHpOBepKa peuracMbIX 3aaad. 3HAaKOMCTBO C
npuMcEcpaMu pCIICHUA 3ada4d M0 MCXaHHKC peCHY6J'H/IKaHCKI/IX U MCIKAYHApPOAHBIX
OJIMMIIHNAJ.

KOHCTPYKTOPCKI/IG 3ala4 W 3ala4r Ha IIPOCKThI: MOICJIIb aKCCIICPOMCTpa,
MOACIIb MasATHHUKA CDYKO, MOACIIb KpOHmTeﬁHa, MOACIIb IMYIIKH C
IMPOTUBOOTKATHBIM YCTpOﬁCTBOM, IMPOCKTbI CaMOABMKYIIUXCA TCIICIKCK, ITPOCKTELI

YCTPOMCTB sl HAOJIIOACHUSI HEBECOMOCTH, MO/JIEIb aBTOKOJI€0ATEIbHONU CUCTEMBI.

CrtpoeHue U CBOMCTBA ra30B, sKUAKOCTEH U TBEPABIX TeJl
(6 )
KauecTBeHHbIE 3a7auM Ha OCHOBHBIE TMOJIOKEHUS M OCHOBHOE YpPAaBHEHUE
MoJieKysipHO-KuHeTHueckoi Teopun (MKT). 3agaum Ha omnucaHue MOBEIACHUS
UJeIbHOTO Ta3a: ocHoBHOe ypaBHeHHe MKT, omnpenenenne CKOpoCTH MOJIEKYII,

XApaKTCPHUCTHUKHU COCTOAHUSA I'a3a B U30IIPOLCCCaX.
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3ajauM Ha CBOWMCTBAa MapoB: HCIOJIBL30BAaHHE ypaBHEHUs MeHaeneeBa —
Knaneiipona, xapakTepucTuKa KPUTHYECKOTO COCTOSHMS. 3aJayd Ha OINHUCAHUE
SBJICHUW TIOBEPXHOCTHOTO CJIOs; paboTa CHJ TMOBEPXHOCTHOIO HATSKEHUS,
KalWUIIpHBIC SBJICHUS, N30BITOYHOE JABJICHHE B MBUIBHBIX Iy3bIpSX. 3aa4yd Ha
ONPEAECTICHUE XAPAKTEPUCTUK BIAXKHOCTH BO3AyXa.

3agaun Ha OINpeJeTeHUE XapaKTEPUCTUK TBEPJOro Teja: a0CONIOTHOE H
OTHOCHUTEJIbHOE YJUIMHEHHWE, TEIUIOBOE pacCIIMpEeHue, 3amac IMPOYHOCTH, Cuja
YIOPYTOCTH.

KayecTBeHHbIE W KOJMMYECTBEHHBIE 33Ja4M. Y CTHBIM IHAJIOT NPU PEIICHUU
KaueCTBEHHBIX 3a7ad. ['paduyeckue H HKCIECPUMEHTAJbHBIC 3aJlaud, 3aJlauu

OBITOBOT'O COJIEPKAHUS.

OCHOBBI TEpMOIMHAMUKH
(6 1)

KoMOuHrpoBaHHbIE 337aud Ha MEPBBIA 3aKOH TEPMOJMHAMHKHU. 3a/Jadyd Ha
TEIJIOBBIC JIBUTATEIH.

DKCKypcus C Leblo cOopa JaHHbBIX IS COCTABIICHUS 3a/1au.

KoHCTpyKTOpCKME 3aJauyd M 3aJadyd Ha MPOEKTBI: MOJENIb Ta30BOro
TEPMOMETPA; MOJENb MPEIOXPAHUTEIBLHOTO KJIallaHa Ha ONPEIAEIEHHOE JTaBJIEHUE;
MIPOEKTHl HUCITOJB30BAHUS Ta30BBIX NPOLECCOB JUIA IMOJAYU CUTHAJIOB; MOJECIb
TEIJIOBOW MAIWHBI;, MPOEKThl IMPAKTHYECKOTO OIPENENICHUs pPaJnyca TOHKHUX

KanuJUISIPOB.

DIeKTpU4YecKoe U MATHUTHOE TOJIsI
(5w
XapakTepucTuKa pelieHrus 3ajJad paszjena: o0Inee W pa3Hoe, MPUMEPHl H
MIPUEMBI PEIICHHUS.
3agaun pa3HbIX BHUJIOB HA OMNMHCAHUE AJIEKTPUYECKOTO IMOJA Pa3TuYHBIMU
CpEIACTBAaMHM: 3aKOHAMM COXpaHEHHs 3apsaa W 3akoHoM KyioHa, cuioBeIMU
JIMHUSIMU, HAPSYKEHHOCTBHIO, PA3HOCTHIO MOTEHIMANIOB, JHEPTrUEel. Pemenue 3amau

Ha OIMMCAHHUC CUCTCM KOHACHCATOPOB.
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38,[[8,‘11/1 Pa3HbIX BUAOB HAa OIIMCAHUE MAIrHUTHOI'O IIOJIA TOKa U €TI0 HCﬁCTBHHI
MarnvMTHas THAYKOUS U MarHuTHBIN IIOTOK, CHJIa AMnepa H Cujia HopeHua.
Pemenue kaueCTBEHHBIX OKCIICPUMCHTAJIbHBIX 3aJ/la4d C HCII0JIb30BAHNCM

QJICKTPOMCETPA, MAIrHUTHOT'O 30HA4 U APYIOoro O60py,Z[0BaHI/IH.

IToCTOSAHHBIN JIEKTPUYECKUIN TOK B Pa3JIHYHBIX Cpeaax
(99)

3agau Ha pa3IUMYHBIE TMPHUEMBl pacyera COMPOTUBJIIEHUS CIIOKHBIX
ANEKTPUYECKUX LETeN. 3a1aun pa3HbIX BUJIOB «a ONMUCAHHUE AJIEKTPUUECKUX LENen
MTOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKAa C MOMOIIBI0 3akoHa Oma Juisi 3aMKHYTOM
nenw, 3akoHa Jlxoyns — JleHna, 3aKOHOB MOCIE0BATEIBHOIO U MapajlIeIbHOTO
coequHeHn. O3HakomiieHHMe ¢ mpaBwiaMu Kupxrodga mnpu pemieHuu 3anad.
[locTanoBka U pemeHne (QPOHTAIBHBIX ASKCIEPUMEHTAIBHBIX 3a/ady  Ha
OIpe/ie/ieHUE MOKa3aHWM MPUOOPOB MPU HW3MEHEHMM COINPOTUBICHUS TEX WIH
MHBIX YYaCTKOB LIETIM, HA OIPEACIECHUE CONPOTUBJICHUN YYaCTKOB LEMHA U T. .
Pemenue 3amauy Ha pacdeT yyactka uenu, nMmeromen J/1C.

3ajauyn Ha OINHKCAHHUE MOCTOSHHOTO 3JIEKTPUYECKOTO TOKA B AJIEKTPOJIMUTAX,
BaKyyMe, raszax, IOJyNpOBOJHHUKAX: XapaKTEPUCTUKA HOCUTEIEH, XapaKTEPUCTHKA
KOHKPETHBIX sIBJI€HUH U 1p. KauecTBeHHbIE, SKCIIEPUMEHTAIbHBIE, 3aHUMATEIbHbIE
3aJ1a4M, 33J]a41 C TEXHUYECKUM COZepKaHNEeM, KOMOMHUPOBAaHHbBIE 3aJaUH.

KoHCcTpyKTOpCKME 3amaun  Ha MPOEKThI: YCTAHOBKA I HArpeBaHUs
KUJKOCTH Ha 3a/IaHHYIO0 TEMIIEPATYPY, MOJEIb aBTOMAaTHYECKOTO YCTPOMCTBA C
ANIEKTPOMATHUTHBIM peJie, TPOEKTbl W MOJEIHW OCBELIEHUS, BBIIPSIMUTENDL U
YCUJIMTEJIb Ha MOJTYIIPOBOIHUKAX, MOAEIH U3MEPUTENIbHBIX TPUOOPOB, MOJAEIU

CYUCPHOTI'O AIIHUKA.

JJIeKTPOMATHUTHBIE KOJ1e0AHUA Y BOJIHbI
(14 q9)
3agauu pa3HbIX BUJIOB HA OMMCAHHE SIBJICHUS 3JIEKTPOMArHUTHOW WHIYKIIMU:

3aKOH 3H€KTpOMaFHI/ITHOI>'I HHAYKOWH, IIPABUIIO .HGHI_Ia, HHAYKTUBHOCTD.
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3aaui Ha IEPEMEHHBIN MEKTPUUECKUI TOK: XapaKTEPUCTUKH [IEPEMEHHOIO
AIIEKTPUYECKOTO TOKA, IIEKTPHUUECKHE MAIIMHbI, TpaHC(HOPMaTOp.

3ajayn Ha OIMCaHWE paA3JIMYHBIX CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH:
CKOpPOCTb, OTPa)KEHUE, MIPEIOMIIEHNE, UHTEp(PEpEeHIUs, AUPPAKIML, TOIIPU3ALIHSL.
3ajmayn MO TEOMETPUYECKOW ONTHKE: 3€pKana, OnTHYeckue cxembl. Kiaccu-
¢dukanus 3agad mo CTO u mpuMepbl UX pEIIeHHUS.

3amaul Ha OMNpPEIENICHUE ONTHYECKOM CXEMBI, COAEPIKALIEHCS B «UYEPHOM
AIIMKE»: KOHCTPYUPOBaHWE, NpPHUEMbl W MpUMEphl pemeHus. ['pynnoBoe u
KOJUIEKTUBHOE  pELICHHE HKCIEPUMEHTAJIbHBIX 33Jad C HCIOJIb30BAHUEM
ocuusuiorpaga, 3ByKOBOIO reHeparopa, TpaHc(hopmaropa, KOMIUIEKTa MprOOpoB
JUIS W3Y4YEHUSI CBOMCTB 3JEKTPOMArHUTHBIX BOJH, 3JIEKTPOU3MEPHUTEIbHBIX
pruOOpOB.

OKCKypcus ¢ LIEIbI0 cOOpa JaHHbBIX JUIsl COCTABIICHNUS 3a/ad.

KoHcTpykTOpCcKHMe 3aiaud W 3a7aud Ha MPOEKTHI: IUIOCKHI KOHJIEHCATOp
3aIaHHOM €MKOCTH, T€HEPaTOPhl Pa3IMYHbIX KOJIeOaHUM, TPUOOp AJIA U3MEpPEHUS

OCBCIICHHOCTH, MOJICIIb IICPCAAYN IJICKTPOSHCPIUH U IP.

O06o0maroniee 3aHATHE M0 METOAAM U MPUEMaM peleHust GPU3NIeCKnX 3a1a4

+ pe3epB BpeMeHH 2 yaca
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KanengapHo — reMaTnyeckoe mJaHUPOBaHHE

10 kaace
Ne Tema 3aHsaATHSA Koua-Bo | [lara
n/n 4acoB
Beenenue (1 yac)
1 duznyeckas 3a/aya. 1
Knaccudukanus 3agau. [IpaBuna u mpremsl pereHus GU3NIeCcKuX 3aadq.
Kunemaruka (4 yaca)
2 | OCHOBHBIC 3aKOHBI M TIOHSTHSI KHHEMATHUKH. 1
3 | Pemenue pacueTHbIX U rpaduyecKuX 3a/1a4 Ha paBHOMEPHOE JIBUKEHUE. 1
4 | Pemienue 3a/1a4 Ha paBHOYCKOPEHHOE JABUKEHUE. 1
5 | [JBuxeHnue 1o okpykHocTH. Perenue 3anau. 1
JAunavuka u cratuka (6 yacop)
KoopanHatHbIll METOA pELIeHM 3a7a4d 10 MeXaHuKe. Pemenue 3ana4 Ha
6 | OCHOBHBIC 3aKOHBI JUHAMUKHU: HbIOTOHA, 3aKOHBI JIJISl CUJT TATOTCHHUS, 1
YOPYTOCTH, TPEHUS, COIPOTUBIICHHUS.
7 Pemenune 3agau Ha JIBHIKEHUE MaTepuaIbHOW TOYKH, CHCTEMBI TOYEK, 1
TBEP/Oro Tela Mo 1eHCTBUEM HECKOIBKHUX CHIL
8 3amaun Ha ompefeNieHue XapaKTEePUCTUK paBHOBECHs (PU3NUECKUX 1
CUCTEM.
3agaud Ha TPUHIUI OTHOCUTEIBHOCTU: KHUHEMATHUYECKHE U
9 | nMHaMuYecKHMe ~ XapaKTEepUCTUKU  JBIIKEHUS  Tela B pasHbIX 1
WHEPIUATbHBIX CUCTEMax OTCYETa.
10 [TonGop, cocTaBiieHHE U PEIICHUE 3aa4 TI0 HHTepecaMm. 1
11 Ddusnyeckas ouMIIHaAA. 1
3akonpl coxpanenus (7 4acoB)
19 Krnaccudukanus 3aaad 1Mo MEeXaHUKE: PEIICHHE 3a/1a4 CPEeICTBAMU 1
KMHEMAaTUKU, TMHAMUKH, C IOMOIILI0 3aKOHOB COXPAHEHUS.
13 | 3amauyn Ha 3aKOH COXPaHEHUS UMMYJIbCA U PEAKTHBHOE JABM)KECHUE. 1
14 | 3apauu Ha onpeneneHue padOThl U MOLTHOCTH. 1
15 3amaun Ha 3aKOH COXPAHEHHUs W MPEBpAIICHUS MEXaHUYECKOW SHEpPTrHH. 1
Pemenue 3a1au HECKOTBKUMHE CTIOCOOAMHU.
CocraBneHue 3aga4  Ha  3aJaHHbIE  OOBEKTHl WM  SBICHUS.
16 B3anmMornpoBepka perraeMbIx 3a1ad. 1
17 3HaKOMCTBO C  IpUMEpamMu  peuieHuss  3aJa4y [0  MEXaHUKe 1
pecyOIMKaHCKUX U MEXKTYHAPOIHBIX OJTUMITHA].
18 dusnueckas oTuMIIHagA. 1
CTpoeHue M CBOIICTBA ra3oB, :KHIKOCTelH H TBEPABLIX TeJ (5 yacoB)
19 KauecTBennble 3a1aun Ha OCHOBHBIE TMOJIOKEHHS W OCHOBHOE YpaBHEHHE 1
MoJieKyJsipHO-KuHeTHnueckoit reopun (MKT).
3ajaun Ha ONKMCAHUE MOBEICHUS MICATBbHOIO ra3a: OCHOBHOE YpaBHEHHUE
20 | MKT, onpenerneHne CKOPOCTH MOJICKYII, XapaKTEPUCTUKN COCTOSIHUS ra3a 1
B U30IpoIleccax.
21 3a21aq1/£ Ha CBOICTBA MapoB: HCIIOJb30BaHHE ypaBHEHHS MeHneneeBa— 1
Krnaneiipona, xapakTepuCTHKa KPUTHUYECKOT'O COCTOSIHUSL.
3aaun  Ha  ONpPEACIICHHE XapaKTepUCTUK TBEPAOTO  Tena:
22 | abCOMOTHOE M OTHOCHTEIBHOE YJIMHEHHUE, TETIOBOE paCcIIUupEeHHe, 3amac 1
MPOYHOCTH, CHJIa YIIPYTOCTH.
23 KauecTBeHHBIE W KOJNWYECTBEHHBIE 3amauu. ['paduueckue u 1

SKCIICPUMCHTAJILHBIC 3a/1a4U, 3a1a4n OBITOBOTO COJACPpIKaHUA.
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OcHOBBI TepMOIMHAMHUKH (4 yaca)

24 KoMmOnHMpOBaHHBIE 3a71a41 HA TIEPBbII 3aKOH TEPMOIMHAMHUKH. 1

25 3ajaun Ha TEIUIOBbBIC ABUTATEIIH. 1

26 KoHcTpykTOpCKHE 3371241 U 32141 HA MPOEKTHI: 1

27 ®dusnueckast OIMMITHA/IA. 1

DuiekTpHYecKoe moJe (4 yaca)

28 XapakTepucTUKa pelIeHHus 3agad pasjena: olliee U pasHoe, 1

PUMEPBI U TIPUEMBI PEIICHUSI.
3amaun  pa3HBIX BHJIOB Ha ONHCAHUE DJIEKTPUYECKOTO  IOJIS

29 | pa3IMYHBIMU CpPEJICTBAMU: 3aKOHAMHU COXPAHCHHS 3apsijia U 3aKOHOM 1
Kynona, CHI0BBIMH JIMHUSIMU, HAIIPSHKEHHOCTBIO.

30 3amaun  pa3HbIX BHJOB Ha OIHCaHUE DJEKTPHHIECKOTO  TOJIA 1
Pa3IMYHBIMH CPEJCTBAMU: PA3HOCTHIO TIOTEHIIMATIOB, SHEPTHEH.

31 Pemenue 3a1ay Ha ONMMCaHUE CUCTEM KOHJIEHCATOPOB. 1

IMocTostHHBII 3JIEKTPHYECKUH TOK B Pa3JIHYHBIX cpeaax (4 yaca)

39 3amaun Ha Pas/MHHbIe IPHEMBI PACYETA CONPOTHBICHHS CIOKHBIX 1

AJIEKTPUUCCKUX TICTICH.
Pemenune 3amau Ha pacuer yuactka wnenu, umetomein IJIC.

33 | [locraHoBKa 1 pemieHre GPOHTAIBHBIX SKCIIEPUMEHTAIBHBIX 3a7a4d Ha 1
oTIpeieNIeHue MOKa3aHuii IpruOOpOB.

34 3amaun  Ha OMHCAHHE IIOCTOSHHOTO JJEKTPUYECKOTO TOKa B 1
AIIEKTPOJIUTAX, BAKYYME, Ta3ax, MOTYIMPOBOTHUKAX.

35 HToroBoe 3aHsTHE. 1
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Ka.]'leHI[apHO — TEMATHIECCKOC IJIAHUPOBAHUC

11 kaace
Ne Tema 3aHaTUA Koua-Bo | laTa
n/n 4acoB
MaruutHoe moJje (2 yaca)
3amaun pa3HBIX BHUJOB HA ONMMCAHUE MArHUTHOTO TOJSI TOKA U €ro
1 | AciicTBUSA Ha MPOBOJHUK C TOKOM: MAarHUTHAs MHIYKIHUS WU MarHUTHBIN 1
MOTOK, crjia AMIiepa.
5 3amauyn pa3HBIX BUJOB HA ONMKCAHUE MArHUTHOTO TOJSI TOKA U €ro 1
JICUCTBUA Ha IBUKYILMICA 3apsia: cuia JlopeHua.
DJIeKTPOMATHUTHBIE KoJe0anus u BoaHbI (14 yacoB)
3amaun pa3HBIX BUIOB HA OMUCAHHE SIBICHUS 3JICKTPOMArHUTHOMN
3 | MHAYKIUHU: 3aKOH OJJIGKTPOMArHUTHOM WHAYKIMM, TpaBuio Jlenna, 1
WHAYKTUBHOCTD.
4 3ajaud Ha MEPEMEHHBIH AJIEKTPUUYECKUH TOK: XapaKTepUCTUKU 1
MEPEMEHHOTO JICKTPHYECKOTO TOKA.
5 3amaur Ha TIEPEMEHHBINH JJICKTPUYCCKUH TOK: JIICKTPUYCCKHE 1
MalIuHBbI, TpaHchopmaTop.
3a/auyn Ha OMKCAHHUE PA3IUYHBIX CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH:
6, 7 | cKOpoCTb, OTpakeHHe, NpeJIoMIIeHHe, WHTephepeHuus, TupaKus, 2
MOJISIpU3AITHSL.
8, 9, | 3amauu 1Mo reoOMEeTPUYECKOM ONTHUKE: 3€PKaJia, ONTUYECKUE CXEMBI. 3
10
11, Knaccudukanus 3agad no CTO u npumMepsl UX pelieHusl. 2
12
13 3amauyn Ha ompeAeNieHUue ONTUYECKONW CXEMBI, COAEpIKAIICHCS B «UEPHOM 1
SMTUKE»: KOHCTPYUPOBAHUE, TIPUEMbI H TIPUMEPHI PEIICHUS.
14 DKCKYpCHS C IIeNIbI0 cOOpa TaHHBIX JJIsi COCTABJICHUS 3a/1a4. 1
15 ['pymnmoBoe 1 KOJUIEKTUBHOE PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 C 1
UCIIOJIb30BaHUEM MPUOOPOB.
16 dusnueckas OJIMMITAA/IA. 1
Mexanuka (7 9acoB)
17 | OGmue MeTobl pelieHus 3aa4 0 KUHEMATHKe. 1
18 | 3agaum HA OCHOBHBIE 3aKOHBI JUHAMUKH. 1
19 | 3agaum Ha IPUHIIUIT OTHOCUTEIHHOCTH. 1
20 | 3agauu Ha 3aKOH COXPAHCHHS HMITYJIbCA. 1
21 | 3amaun Ha 3aKOH COXPAHEHUS SHEPTHH. 1
29 3amaun Ha OMNpeaeJeHHe XapaKTEepPUCTUK pPaBHOBeCHs (PUIUUECKUX 1
CHCTEM.
23 | MexaHnKa )XUIKOCTEN. 1
Mouekyasipuas ¢puznka. Tepmoaunamuka. (6 yacop)
24 | 3amaun Ha OMMCaHKE MTOBEIECHUS UIEaIbHOr0 rasa. 1
25 | 3agauu Ha CBOMCTBA MapoOB. 1
26 | 3agauu Ha ompe/eIIeHNEe XapaKTePUCTHUK BIAYKHOCTH BO3/IyXa. 1
27 | 3amaun Ha EPBBIA 3aKOH TEPMOJIUHAMHKH. 1
28 | 3amaun Ha TEIUIOBLIE ABUTATEIH. 1
29 | 3agauu Ha ypaBHEHHE TETJIOBOTO OasiaHca.
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DJIeKTPHYECTBO. (5 YacoB)

33,[[3‘11/1 Pa3HBIX BHAOB Ha OIMMUMCAHUC DJICKTPUUCCKOT'O ITOJIA pa3INYHbIMU

30 1
CpEeICTBAMU.

31 | OOmias xapaKTepUCTUKA PEIICHHS 3a/1a4 110 SJICKTPOCTATHKE. 1

39 3az[arin Ha Tpu€MBI pacu€Ta COMPOTHUBIICHHS CIOXKHBIX DIIEKTPUYCCKHX 1
TETICH.

33 | 3agauu Ha pacuéT yuyacTka renu, umeromiei JJ[C. 1

34 | 3amaun Ha OoNMMCaHKUE TOCTOSTHHOTO TOKA B Pa3JIMYHBIX CpElaX. 1

35 O0o0maronIee 3aHATHE. 1
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