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DJIEKTUBHOTO Kypca 1o (pu3uke

«Pus3uka B 3aaU4ax»

st ooyuaroruxcst 10—11 kimaccon



ITosicHuTeIbHAS 3aNMUCKA
IIpeamer: ¢puszuka
Kmacc: 10 - 11
Bcero yacoB Ha uzyyeHue nporpamMmmbi: 70
KoanuyecTBo 4acoB B Heaedaio: 1
PabGouass mporpamma 3JIEKTUBHOTO Kypca 1o (usnke « dusznka B 3aadax

CcocCTraBJICHA HA OCHOBC

o «IIporpammbl 31eKTHUBHBIX KypcoB. ®Pusuka. 9-11 kmaccel. [Ipodunbhoe

oOydeHnuey, coctaBurelib: B.A. KopoBuHs, - «JIpoda», 2007 r.

® aBTOpPCKON mporpamMmbl «Metoabl pemienus (usznyeckux 3amau». B.A.
Opios, F0.A. Caypos, - M.: [Ilpoda, 2005 r.

[ peanuzanyu IporpaMMbl HCIONB30BaHO yueOHoe mocooue: B.A. Opiios,

FO.A. CaypoB «lIpaktuka pemenus Quznueckux 3agad. 10-11 kmacce»,

«BenTana-I'pad», 2010 T.

Kypc paccuuman na 2 200a ooyuenusn

Hean 3J1eKTUBHOTO Kypca:

1. pa3BuTHE TMO3HABaTENbHBIX  HMHTEPECOB,  HWHTEIUIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Mpolecce peieHus (pU3MYecKux 3ajaad u
CaMOCTOSATENbHOTO TPUOOPETEHHSI HOBBIX 3HAHUI;

2. COBEpUICHCTBOBAHHUE MOJYyYEHHBIX B OCHOBHOM Kypce 3HaHUM U YMEHUH;

3. (dopmupoBaHHEe TPEACTABUTEICH O TIOCTAaHOBKE, KiacCU(HUKaIUH,
IpHUeMax 1 MeTo/lax pelieHus (pU3nuecKux 3ajay;

4. NpUMEHATHh 3HAHMUS O (u3uKe MJis OOBACHEHUS SIBIICHUW MPUPOJIBI,
CBOMCTB BEILIECTBA, pPEIICHUS (PUINYECKUX 3aJay, CAMOCTOSITEIHHOTO
npuoOpeTeHUsT W OLECHKM HOBOW  uWH(poOpmaruu  (GU3HYECKOTO

COJICPIKAHUSI.


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

3amaum Kypca:

1. yrmyOneHue u cucteMaTH3aIUs 3HAaHUHN yJaiuxcs;
2. YyCBOGHHUE y4alllUMHCA OOILIUX aJrOpUTMOB PELICHHUS 3a/1a4;

3. OBIaJieHHME OCHOBHBIMHU METO/IAMH PEIICHUS 3a]1a4.
2. O0mas xapakTepucTHKA Kypca

IIpouecc pemeHus 3aga4 CIy>KUT OJHUM M3 CPEACTB OBJIAJECHUS CUCTEMOU
HAy4YHbIX 3HAHUW [0 TOMY WJIM MHOMY Yy4eOHOMy npeamery. OcoOEHHO BelnKa
€ro poJib Ipu 00yueHU! (pu3mKe, rIe 3a1a4l BbICTYNAIOT JEHCTBEHHBIM CPEICTBOM
(bopMHpOBaHUS OCHOBOIIOJIATAIOMINX (PU3NYECKUX 3HAHUU U YMeHH. B mporecce
pemieHuss OOy4YaroIIMecs] OBJIAJIEBAIOT METOJAaMU HCCJEAOBAHMS  Pa3IMYHBIX
SBJICHUA NPUPOABI, 3HAKOMSTCS C HOBBIMM IIPOTPECCUBHBIMU HJIEAMH U
B3IJIIJaMU, C OTKPBITHUSIMM ~ OTEYECTBEHHBIX YYEHBIX, C JIOCTH)KCHHUSIMHU
OTE€YECTBEHHOM HAYKH U TEXHUKH, C HOBBIMU IPO(ECCUsIMHU.

[IporpamMmma 3JIEKTUBHOIO Kypca OpPHUEHTHPYET YUMTEN Ha JajbHEennee
COBEPIICHCTBOBAHUE YK€ YCBOCHHBIX OOy4YarOIIMMHCS 3HAHUW U yMeHuid. Jlms
3TOr0 BCS MpPOrpaMma JEIUTCS Ha HECKOJIBKO paszienoB. B mporpaMme BbIIEIECHBI
OCHOBHBIE pa3Jieibl IIKOJBHOTO Kypca (PU3MKH, B Hayaje M3yYECHHsS] KOTOPBIX C
yUYalIMMHCs MOBTOPSIIOTCSI OCHOBHBIE 3aKOHBI M (OpMYJIbl JaHHOTrO paszziena. [lpu
no0ope 3a4ay MO KaxJAOMy paslelly MOXHO HCIOJIb30BaTh BBIYMCIHUTEIbHBIE,
KaueCTBEHHbIE, TpauuecKue, SKCIEPUMEHTAIIbHBIE 3aa4H.

B Havasie u3ydeHMs Kypca JAeTcs JIBa ypOKa, LEJIBI0 KOTOPBIX SIBIIAETCS
3HAKOMCTBO YYAILMXCS C MOHATUEM «3a/1auay», X KIACCU(PUKALUEH U OCHOBHBIMU
cnocobamMu pelieHusa. borbpioe 3Haue€HHWE JAeTCS  AITOPUTMY, KOTOPBIM
(bopMUpYET MBICIUTEIbHBIC ONEpAllM: aHAJIU3 YCIOBUS 33Ja4u, IOTaKa, MPOEKT
pelieHus!, BbIIBM)KEHHE TUIIOTE3bI (PELICHUE), BHIBO/I.

B 10 xmacce mnpu pemeHun 3amad  0coboe BHUMAHHE YACIACTCS
MOCJIEIOBATEIBbHOCTH JNENUCTBUN, aHaIU3y buznyecKoro SIBJICHHS,

MIPOTrOBAapUBAHUIO BCIYX PEIICHMS], aHAJIM3Y MOJIy4eHHOro oTBera. Eciiu B Hauane



paszena Juisl WUTIOCTPALMU HCIIOIb3YIOTCS 3a1aud U3 MEXAHWKH, MOJIEKYJISIPHOU
bu3MKY, >MEKTPOJUHAMHUKHN, TO B JAJbHEUIIEM pPEIIAIOTCs 33Jaud U3 Pa3/elioB
Kkypca ¢usuku 11 kimacca.

[Ipu noBTOpeHUM 00OOIIAIOTCS, CHUCTEMATH3UPYIOTCS KaK TEOPETHUYECKHUI
MaTepuas, TaKk M IPUEMBbl pEUICHUA 3a/1ad, IPUHUMAIOTCS BO BHUMAaHUE LEJIN
IIOBTOPEHHUS IIPU NOATOTOBKE K €JUHOMY I'OCYJapCTBEHHOMY JK3aMEHY.

[Ipu pemenun 3amad MO  MEXaHWUKE, MOJICKYJISIPHOW  (u3HKe,
3JIEKTPOJIMHAMUKE IJIaBHOE BHUMAaHHUE OOpamaeTcss Ha (OPMHUPOBAHUE YMEHUMH
pemarh 3a7a4y, Ha HAKOIUJIEHUE OIbITa PEIIEHUS 3a/1a4 PA3IMYHON TPYAHOCTH.

B konme wu3ydyeHus OCHOBHbIX TeM («KuHeMaTtuka | JIMHAMHKay,
«MonekynspHas Qu3uka», «JIEKTPOJIUHAMUKA») MPOBOJATCS UTOTOBBIE 3aHITHS
B (opmMe mNpoBEpOUHBIX padOT, 3aJaHUs KOTOPBIX COCTaBJIE€HbI HAa OCHOBE
oTKphIThIX 0a3 EI'D no ¢usuke yactu «B» u yactu «C». PaboThl paccunTaHbl Ha
JBa yaca, conepkar ot 5 10 10 3anay, nBa Bapuanta. [locie n3ydenust HeOOJIbLINX
TeM («3akoHbl coxpaHeHus. [uapocrtarvka», «OCHOBBI TEPMOJIUHAMUKI,
«BonHOBBIE M KBaHTOBBIE CBOMCTBAa CBETa») IPOBOJATCS 3aHATHS B (opme
TecTOBOM paboThl Ha 1 yac, coaepxkaien 3aganus U3 EI'D (yacTth «A» U 4acTh
«B»).

IIpuHnune! 0T00pa copepKaHus U OPraHM3aLUH Y4eOHOro MaTepHaJia

o COOTBETCTBHE COJAEpKAHMS 3a/ad YPOBHIO KJIaCCUYECKOW (DU3HKH,
BBIJICPKABILIMX MPOBEPKY BPEMEHEM, a TAKXKE YPOBHIO Pa3BUTHsSI COBPEMEHHOM
(Gu3MKKN, C BO3MOXKHOCTBIO IOCTPOCHHSI B MpPOILIECCE PELIECHUS (PU3NYECKUX U
MaTE€MaTUYECKUX MOJeNel Uu3y4aeMbIX OOBEKTOB C PA3JIMYHOM CTENEHbIO
JeTaNN3aluy, PpeaM3yeMOd Ha OCHOBE IIPUMEHEHUS: KOHKPETHBIX 3aKOHOB
bu3nuecKux TEOpUH, byHIaMEHTAIbHBIX bu3nUecKux 3aKOHOB,
METO/I0JOTUYECKUX MPUHUHUIOB (U3HUKH, a TAK)KE METOJIOB IKCIIEPUMEHTATBHOM,
TEOPETUUECKON Y BBIYMCIUTEILHON (U3HKHY;

o COOTBETCTBHE  coAepXkaHus U  (GOopM  TNpeabsBICHUS  3a1ad
TpeOOBAHMSIM T'OCYIaPCTBEHHBIX MPOTPaAMM IO (PUBHKE;

o BO3MOXKHOCTh OOYY€HHs aHaIu3y YCJIOBHI SKCHEPUMEHTAIBHO
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HAOJI0JTaeMBIX SIBJICHUI, paCCMaTPUBAEMbIX B 33/1a4€;

o BO3MOXKHOCTh (DOPMHUPOBAHMS TIOCPEJICTBOM COJEpKaHUSA 3a1ad U
METOJIOB HMX pEHIeHHs HAy4YHOrO0 MHPOBO33PEHUS M HAYYHOTO IMOAXOJa K
W3YYEHUIO SBJIICHUI MPUPO/IbI, aIEKBATHBIX CTUIIIO MBIIIJIEHUS, B paMKaX KOTOPOTO
MOJKET OBITh pelleHa 3a/1a4a;

o YKU3HEHHBIX CUTYallUld U Pa3BUTHs HAYYHOTO MUPOBO33PEHUS.

[Ipensaraempiii Kypc OpUEHTHUPOBAH Ha KOMMYHUKATUBHBIH
UCCIIEIOBATENIbCKUNA TOAX0J B OOYy4YeHMHM, B KOTOPOM TMPOCIIEKHUBAIOTCS
CJIEIYIOLIUE ITaIbl CYObEKTHOMN NEATENbHOCTH YUAIUXCA U YUUTENs: COBMECTHOE
TBOPYECTBO YYUTEIS M Yy4YalUXCS MO CO3AAHUI0 (PU3HYECKOW NPOOIEeMHOM
CUTYallUM WM AESTENBHOCTU MO MOA0O0pY LMKJIA 3aJay MO0 HU3y4yaeMoll Teme —
aHaJIn3 HaWJEeHHOW NpoOJEeMHON cUTyauuu (3agadu) 4YeTKoe (opMyIUpOBaHUE
dbuznyeckoil 4vactTu mpoOJieMbl (3a7auM)  BBIABIDKCHHE THIIOTE3  pa3padoTKa
Mozenel  ((pu3nueckux, MaTeMaTH4YEeCKHX) MPOTHO3UPOBAHUE PE3YJIbTaTOB
Pa3BUTHSA BO BPEMEHHU SKCIIEPUMEHTAILHO HAOJIOJaeMbIX SIBICHUM IpOBEpKA U
KOPPEKTUPOBKA TMIIOTE3 — HAXOXKJIEHUE PEIICHUII IPOBEpKa U aHAJIN3 PEIICHUN
— IPEIIOKEHHS TI0 UCIIOIb30BAHUIO TMOJMYYEHHBIX PE3YyJbTAaTOB JJI MIOCTAaHOBKH
U peIIeHUs] IPYrux npoosiem (3amad) mo u3ydaeMou Teme, Mo paHee U3YYEHHBIM
TemMaM Kypca (QU3MKM, a Takke 10 TeMaM JIpyruX [peIMETOB

CCTCCTBCHHOHAYYHOI'O IUKJIA, OICHKA 3HAYCHU .

OO0mue pexoMeHAAIMHU K NPOBEICHUI0 3AHATHH

[Ipn w3ydeHHMm Kypca MOTYT BO3HHMKHYTH METOJUYECKHE CIOXHOCTH,
CBSI3aHHBIE C TE€M, YTO 3HAHWH MO OOJBIIMHCTBY pa3leioB Kypca (U3WKH Ha
YPOBHE OCHOBHOW IIKOJBl HEJIOCTATOYHO JJIsi OCO3HAHHOIO BOCHPUATHS PpAla
paccMaTpruBaeMbIX BOIPOCOB M 3a]1ad.

Bonbmias wacTh Marepuana, COCTABIAIONMIAS COAEpKAHUE TPHUKIAJTHOTO
Kypca, COOTBETCTBYET TOCYJapCTBEHHOMY OOpa3oBaTeIbHOMY  CTaHAAPTY
¢bu3nyeckoro oOpa3zoBaHus Ha MPOPWIBHOM YpOBHE, B CBSI3H, C YEM KypC HE

CTOJIBKO pacIIupsieT KPYyT MPEeIMETHBIX 3HAHUN YJallluXcsi, CKOJIbKO YIITyOJsieT ux
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3a CUCT YCWJICHHA HCIPCIMCTHBIX MHpOBOBSpeH‘{eCKOﬁ n METOOO0J0r WYECKOM

KOMITIOHCHT COACPIKAHHA.

MeToabl 1 OPraHu3anMoOHHbIE (POPMBI 00ydeHUS

Jing  peanmszanum  1eled M 3ada4  JJAHHOTO  MPUKJIAAHOTO  Kypca
MIPEAIoaraeTcss MCIOJb30BaTh claeAyromue (OpMbl 3aHATHNA: TPAKTUKYMBI 10
peIIeHNIO 3a7a4, CaMOCTOSATENIbHAs paboTa ydaluxcs, KOHCYJbTaluu, 3a4eT. Ha
3aHIATHSIX TPUMEHSIOTCS KOJUIGKTHUBHBIE W WHIWBHIyaIbHBIC (OPMBI PabOTHI:
MOCTAHOBKA, PELICHUs] U OOCYXKIEHUsSI pEelIeHUs 3aaad, MOATrOTOBKA K €IUHOMY
HAIMOHAJILHOMY TECTHPOBAHHUIO, MOJ0OP M COCTaBJIEHHWE 3aja4 Ha TeMy U T.1.
[Ipennonaraercss Takke BBIMOJHEHHUE JIOMAIHUX 3aJlaHUN 1O PEIICHUIO 3ajad.
JlomuHaHTHOM e (¢GOopMOM yueHHs JOJDKHA CTaTh HCCIEI0BATEIbCKas
NeSATEIbHOCTh YUYEHHKa, KOTOpas MOXET OBITh peaii30BaHa KaK Ha 3aHATHSX B
KJIacce, TaK U B XOJIE€ CAMOCTOSITENIbHOW paOOThl yyamuxcs. Bee 3aHATUs 10KHBI
HOCHUTH MPOOJIEMHBIN XapaKTep U BKIIOYATh B CE0s1 CAMOCTOSTEIbHYIO paldoTy.

Metoasl o0OydeHus, MIPUMEHSIEMbIE B paMKax MPUKIIAIHOTO Kypca, MOTYT U
JOJDKHBI ~ OBITH  JOCTAaTOYHO  pa3HooOpasHbiMu.  IIpexne  Bcero  3TO
uccienoBareNibckas padoTra caMuX ydYaIluxcs, COCTaBJICHHE O000O0IAIIMNX
Ta0JIUII, a TaK)Ke MOATOTOBKA M 3alllMTa yYalIUMUCS aJlTOPUTMOB PEIICHUS 3a]1a4.
B 3aBuCMMOCTM OT WHIWBHUIYaJIbHOTO IUJIaHA YYMUTENIb JOJDKEH IMpeaiaraTh
y4alumMcs MoJArOTOBJICHHBIM UM TIEPEUCHbB 3a/1au Pa3IMuyHOTO YPOBHS CI0KHOCTH.

[ToMuMO HcCCIIEIOBATEIBCKOTO METOJa II€JeCO00pPa3HO  HCIOJb30BaHUE
YaCTUYHO-TIOMCKOBOTO, TPOOJIEMHOTO U3JIOKEHHS, a B OTAEIBHBIX CIydasx
WH(pOPMAITMOHHO-WILTIOCTpATUBHOTO. [locienHuii MeTol NpUMEHSETCS B TOM
cilly4ae, KOrjJa y YdYalluxcsi OTCYTCTBYeT ©0a3a, TO3BOJISIIONIAS HCIOJIb30BaTh

MMPOAYKTUBHBIC MCTO/IbI.



CpeacrBa 00yuyeHus

OCHOBHBIMH CpEJICTBAMH 00YUYEHUS MTPU U3YICHUH TPUKIIATHOTO Kypca

SIBIISTFOTCSL:
. dusznueckue npuodopskI.
. ['paduyeckue wumrocTpauu (CXeMbl, YepTEkKHU, TPAPUKH ).
. JlnmakTrHaecKne MaTepHalbl.
. Y4eOHUKN HUBUKHU TS CTAPIINX KJIACCOB CPETHEH IIKOJIBI.
. VYueOHbie mocoOus o Gpusnke, COOPHUKHU 3a7ad.

Opranuzanusi CaMoCTOSATEIbHON PadOTHI

CamocTosTenbHass paboTa MOpeArnojaraeT Co3JaHue AMJIAKTUYECKOTO
KOMIUIEKCA 3a/a4, PEMIEHHBIX CaMOCTOATEIBHO HAa OCHOBE HCIIOJb30BAHUSA
KOHKPETHBIX 3aKOHOB (DU3MUECKHX TEOpHUM, (yHIaMEHTaIbHBIX (PUIUIECKUX
3aKOHOB, METOAOJOTMYECKMX MNPUHLUUIOB (U3MKH, a TakXKe METOA0B
HKCIIEPUMEHTAJIbHOM, TEOPETUUECKOW U BBIYMCIUTEIbHON (PU3MKN W3 pa3IMYHBIX
cOOPHHKOB 3a/1ay C OpUEHTaluel Ha MpoduabHOEe 00pa30BaHUE YUALLIUXCS.

OxugaeMbIMHU pe3yJIbTATAMM 3aHATHH SABJIAIOTCH:

. pacipeHe 3HaHUi 00 OCHOBHBIX aIrOpUTMax pPeIIeHus 3a1a4,
Pa3JIMYHBIX METOAAX NpUeMax pelIeHus 3a1ay;

. pa3BUTHE MO3HABATENIBHBIX NHTEPECOB, NHTEIUIEKTYAJIBHBIX U
TBOPYECKUX CIIOCOOHOCTEN HAa OCHOBE OIBITa CAMOCTOSITEIBHOTO PUOOPETEHHUS
HOBBIX 3HAHMI, aHaIM3a U OLIEHKU HOBOM MH(pOPMALINH;

. CO3HATEJIBHOE CAMOONPEEICHIE YYEHUKA OTHOCUTEIbHO POduIs
JanbHENIIero o0y4eHus Wiv npodecCUOHaIbHON AesITENbHOCTH;

. NOJIy4eHHE MPEeCTAaBICHUIN O posii (PU3UKU B MIO3HAHUHU MUPA,

(I)I/ISI/I‘-ICCKI/IX N MaTCMATUYCCKHUX MCTOAAaX UCCIICIOBaHMA.



TpeGoBaHus K YPOBHIO OCBOCHHS COJIePKAHUA Kypca:

VYyammecs T0KHbBl YMETh!

- aHAJM3HUPOBATh (PU3UUECKOE SIBJICHUE;

- IPOroBapUBaTh BCIyX PEIICHHUE;

- aHAJM3UPOBATh MOJYUYECHHBII OTBET;

- KJIacCU(pUUMPOBATh NMPEAJIOKEHHYIO 3a1a4y;

- COCTaBJIATh NPOCTEUIINX 3a7a4H;

- TIOCJIEI0BATENbHO BBINOIHATH U IPOrOBAPUBATH 3Tallbl PEIICHUS 3a/1a4U
CpEeaHEN TPYJIHOCTH;

- BBIOMpATh pallMOHAIBHBIN CIIOCOO PEIICHUS 3a4a4u;

- pewmaTh KOMOMHUPOBAHHBIE 3a/1a4H;

- BJIAJETh PA3IMYHBIMU METOJIaMH PELICHUS 3aJa4: aHAJTUTUYECKUM,
rpauyecKuM, 3KCIIEPUMEHTAIBHBIM U T.1.;

BJIaACTb MCTOAaMHU CaMOKOHTPOJIAA U CaAaMOOLICHKHU



3. Conep:xaHue Kypca

10 -11 kiaccel

duznueckada 3agava.
Knaccunduxanus 3agau
(4 9)

UYro Takoe ¢usnueckas 3amada. CoctaB duszmdeckoi 3amaun. dusmdeckas
TEOpHUsl U pelieHue 3a7a4. 3HaueHHe 3a7a4 B 00yUYEHUHU U KU3HU.

Knaccudukanus pusmdeckux 3aaad mo TpeOOBAHUIO, COACPIKAHUIO, CTIOCO0Y
3amaHus U pemeHus. [IpuMepsl 3a1a4 Bcex BUIOB.

CocraBnenue ¢usndeckux 3anad. OCHOBHBbIE TpeOOBaHUS K COCTABJICHHIO

3aga4. CriocoObl ¥ TEXHUKA COCTaBJIeHUs 3a1a4. [Ipumepsl 3a1a4 Bcex BUIOB.

IIpaBuiia u npueMbl pemieHUs: (PU3MIECKHUX 32424
(6 9)

OO6mue TpeOGoBaHUs TPU peHIeHWH (PU3MUECKUX 3ajad. DTambl pelieHus
¢usunueckoil 3amgaun. Pabora ¢ TekcTtoMm 3amaun. AHamu3 (U3HUECKOrO SIBICHHUS;
dbopMyIMpOBKa HJIEH * pelieHus (TUTaH pericHus). BrInoHeHNe M1aHa peIIeHUs
3agaun. YucnoBod pacueT. MCmosib30BaHUE BBIYUCIUTEIBHON TEXHUKU IS
pacdeToB. AHanu3 pemnieHus u ero 3nadeHue. OpopmiieHrue pemeHus.

TunuyHble HEOCTATKH MPU PEIICHUH W O(POpMIICHUH peleHus] GrU3nIeCcCKon
3amaun. M3yueHune NMpUMEpOB peElIeHUs 3ajad. Pa3iuuHble TPUEMBbI U CIIOCOOBI
pCEILlICHUs:  aJIrOPUTMbI,  aHAJIOTHH, TEOMETPUYECKHE  TpueMbl. MeTtox

pa3MepHOCTEH, rpaduyecKre PelieHust U T. 1.

/InHaMuKka U cTaTUKA
(8 1)
KoopauHaTtHblli MeTOJA pelIeHUs 3ajad Mo MexXaHuke. PermeHwe 3amad Ha
OCHOBHBIC 3aKOHBI JUHAMUKHU: HbIOTOHA, 3aKOHBI JJISI CUJI TATOTEHUSI, YIIPYTOCTH,
TPEHUS, CONMPOTUBJIEHUS. Pelenre 3amad Ha IBUKEHUE MaTEpPUAIIbHOM TOYKH,

CUCTCMBbI TOUYCK, TBEPAOIrO TCJA 110 I[GﬁCTBHGM HCCKOJIbKHNX CHII.



3anauyn Ha onpeesieHne XapaKTEPUCTUK PAaBHOBECHS (PU3UUECKIX CUCTEM.

3ajauyn Ha MPUHLHI OTHOCUTEIBHOCTU: KMHEMATUYECKHE M JUHAMUYECKUE
XapaKTEPUCTUKU JBUKEHUS TeJIa B PA3HBIX MHEPIIMATIBHBIX CUCTEMAaX OTCUETA.

[TonOop, cocraBieHHE W pEUIEHUE IO HWHTEPECaM pa3IMYHBIX CHOKETHBIX
3a/lay: 3aHUMATENbHBIX, JKCIEPUMEHTAIbHBIX C OBITOBBIM COJEpPXKAHUEM, C
TEXHUYECKUM U KpPaeBEIYECKUM  COJCp)KAHUEM,  BOCHHO-TEXHUYECKUM
COJIEP)KaHUEM.

BKCKprI/IH C I CJIBIO 0T6opa JaHHBIX AJIsI COCTABJICHHS 3a/1a4.

3aKOHBI COXpaHEeHUs
(8 1)

Knaccudukanuss 3amad 1o MEXaHUKE: pEIICHHE 3ajad  CpeJiCTBaMu
KMHEMAaTHKHU, TUHAMUKH, C TIOMOILbIO 3aKOHOB, COXPaHCHHUS.

3agauM HA 3aKOH COXPAHEHUSI UMITYJIbCa U PEaKTUBHOE JBIKCHHE. 3a/1auu Ha
onpeesieHre paboThl U MOIIHOCTHU. 3aJ]a4i Ha 3aKOH COXPAaHEHUS U MPEBPAILICHUS
MEXaHUYECKON SHEPIHUU.

Pemrenne 3amay HeckonbkuMH criocooamu. CocTaBiieHHE 3a1a4 Ha 3aJaHHBIC
OOBEKThl WM SBJICHHSA. B3amMmompoBepka pemaemMbIX 3ajlad. 3HAKOMCTBO C
MpUMepaMH pelIeHus 3ajlad M0 MEXaHUKE PEeCyOIMKAHCKUX M MEXIYHapOIHBIX
OJIMMITHA]I.

KoHcTpyKkTOpCcKHE 3a7aud W 3ajJa4d Ha MPOEKThI: MOJEIbL aKCEIepoOMETpa,
Moaenb MasaTHuka @Dyko, MOJedb KpPOHINTEHHA, MOJEIb NYIIKA C
MPOTUBOOTKATHBIM YCTPOMCTBOM, MPOEKTHI CAMOJBHMKYIIIMXCS TEJIEKEK, MPOCKTHI

YCTPOMCTB Jij1s1 HAOJI0/IEHNS HEBECOMOCTH, MOJIETTh aBTOKO0JI€0aTEeTbHON CUCTEMBI.

CrtpoeHue U CBOMCTBA ra3oB, *KUAKOCTEH U TBEPABIX TeJl
(6 1)
KadecTBeHHbIE 3aJ]ayl HAa OCHOBHBIE MOJOKEHUSI U OCHOBHOE YpaBHEHHE
MoseKyIsipHO-KuHeTH4Yeckoi Teopun (MKT). 3agaum Ha omnucaHue MOBEACHUS
ujeaapHOro rasza: ocHoBHoe ypaBHeHue MKT, ompeneneHue cKOpocTH MOJEKY,

XApPaKTCPHUCTHUKU COCTOAHHUA I'a3a B U30IIpOHCCCax.
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3agaun Ha CBOICTBAa MApOB: HCMOJb30BAaHHUE ypaBHEHUsT MeHleneeBa —
Kinaneiipona, xapakTepuUCTUKa KPUTUUYECKOTO COCTOSIHUS. 3a/laud Ha OMNHCaHUE
SBJICHUH TIOBEPXHOCTHOTO CJIOs; paboTa CHUJI TOBEPXHOCTHOTO HATSKEHUS,
KaMWUISIPHBIC SBJICHUS, N30BITOYHOE JIABJICHWE B MBUIBHBIX ITy3BIPSX. 3aauu Ha
ONPEAECICHUE XaPAKTEPUCTUK BIAKHOCTH BO3AYyXaA.

3agaun Ha OIpeJecHue XapaKTEPUCTUK TBEPAOro Teja: abCOJIOTHOE U
OTHOCUTEIIBHOE YJIMHEHHWE, TEIUIOBOE PACIIMPEHHE, 3amac MNPOYHOCTH, CHJIA
YIPYTOCTH.

KayecTBeHHbIE M KOJMMYECTBEHHBIE 33Ja4d. Y CTHBIM JWAJIOT NPU PELICHUU
KaueCTBEHHBIX 3a7ad. ['paduueckue ¥ SKCIEPUMEHTANIbHBIC 3a/laud, 3aJlauu

OBITOBOTO COOCPKAHMUA.

OCHOBBI TEPMOAUHAMMKH
(6 1)

KoMOuHupoBaHHbIE 3a7jaud HAa MEPBBIA 3aKOH TEPMOJMHAMUKHU. 3a/layd Ha
TEILIOBBIC JIBUTATEIIN.

DKCKypcus ¢ LeNbo ¢cOopa TaHHBIX AJI COCTABJICHUS 3a]ad.

KoHCTpyKTOpCKME 3a7auM M 3aJa4d  Ha MPOEKTH: MOJENb Ia30BOr0
TEPMOMETPA; MOJAEIIb IIPENOXPAHUTEIILHOTO KJIallaHa Ha OIPEIEICHHOE JaBIICHUE;
IIPOEKTHl HMCIOJIB30BAHUS TA30BBIX MPOLECCOB I IMOAAYM CHUTHAJIOB; MOJEIb
TEIUIOBOM MAILMHBL;, IPOEKTHl IPAKTUYECKOTO ONPEACIICHUS pPaauyca TOHKHUX

KauJUISIPOB.

DJIeKTPpUYECKOEe 1 MATHUTHOE MOJIsI
(5 9)
XapakTepucTUKa pelieHus 3aaad paszzena: oOImee W pa3Hoe, NMPUMEpPHl U
MIPUEMBI PEIICHUS.
3ajaur pa3HbIX BHUJOB Ha OINMCAHHME JJICKTPUUYECKOTO OIS pPa3IMYHBIMHU
CpPEACTBAMHU: 3aKOHAMHU COXpPAaHEHUs 3apsiaa W 3aKOHOM KyJioHa, CHJIOBBIMHU
JIMHUAMU, HANPSIKEHHOCTBIO, PA3HOCTHIO MMOTEHIIMAJIOB, SHEPTUE. Pelienue 3ana4

Ha OIIMCAHHUC CUCTCM KOHIACHCATOPOB.
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3agauu pa3HbIX BUJIOB HA OMMCAHWE MArHUTHOTO TOJISl TOKA U €r0 JCHCTBHUS:
MAarHUTHAasI UHAYKIMS U MAarHATHBIN OTOK, criia AMriepa u cuiia JlopeHna.
PemieHre KadyeCTBEHHBIX JKCIEPUMEHTAIBHBIX 33/1a4 C HCHOJIb30BAHUEM

JIEKTPOMETPA, MATHUTHOIO 30HAA U APYTroro 000py10BaHusl.

IToCcTOSTHHBIN JIEKTPUYECKUIN TOK B PAa3JIMYHbIX Cpeaax
CAY

3ajmaun Ha pas3M4yHbBIE IIPUEMBI pacyeTa CONPOTUBIICHUS CIIOXKHBIX
AIEKTPUUECKUX Ieneil. 3a1a4yu pa3HbIX BUJOB «a OMUCAHUE INEKTPUUECKUX Lenei
IIOCTOSIHHOI'O 3JIEKTPUYECKOIO0 TOKa C IMOMOIIBI 3akoHa Oma g 3aMKHYTOH
uemnu, 3akoHa Jxoyns — JIeHna, 3aK0HOB MOCIIEA0BATEIBHOIO U MMAPAUIEIBHOTO
coenuHeHnid. O3HakomieHue ¢ mnpaBuiamMu Kupxroda mnpu pemieHnn 3anad.
[TocranoBka u pemieHue (POHTAIBHBIX SKCIEPUMEHTAJIbHBIX 3aJad  Ha
ONpEJEICHUE MOKa3aHUl MPUOOPOB MPU M3MEHEHHHM CONPOTUBIIECHUS TEX WIH
WHBIX YYaCTKOB LEMH, HA OMPEJEICHUE CONPOTUBICHUN YYAaCTKOB LIEMH U T. 1.
Pemenue 3amay Ha pacyeT yyacTtka nenu, umeromen 9/(C.

3ajauyn Ha ONUCAHME MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa B JJIEKTPOIUTAX,
BaKyyMe, raszax, IoJylpOBOJHHUKAX: XapaKTEPUCTUKA HOCUTEIEH, XapaKTEPUCTHKA
KOHKPETHBIX sIBJIEHUU U Jip. KauecTBEeHHbIE, 3KCIIEPUMEHTANIbHbBIE, 3aHUMATEJIbHbIE
3aJlayy, 337]a4M C TEXHUYECKUM COJIepKaHUEM, KOMOMHUPOBAHHbBIE 3a/1a4U.

KoHCcTpyKTOpCKHME 3a7aud  Ha IMPOEKThI: YCTaHOBKA Ul HarpeBaHUs
XKUJKOCTU Ha 3aIaHHYIO0 TEMIIEpaTypy, MOJENIb aBTOMAaTHYECKOTO YCTpPOMCTBa ¢
AJIIEKTPOMAarHUTHBIM peEJe, MPOEKTbl M MOJEIM OCBELICHHUS, BBIIPIMUTENL U
YCUJIUTENb Ha MOJYNPOBOJHUKAX, MOJIEIN H3MEPUTENbHbIX MPHOOpPOB, MOJEIU

«CYCPHOTO AIIHUKA».

DJIeKTPOMATHUTHBIE KOJ1e0AHUS U BOJHBI

(14 9)
3ajaun pa3HbIX BUJOB HA OMMUCAHUE SIBJICHUS 3JIEKTPOMArHUTHONW MHAYKIUU:

3aKOH C-)JIeKTpOMaFHI/ITHOﬁ HHAYKOWH, IIPABUIIO .HCHLIa, HHAYKTHUBHOCTD.
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3amayn Ha IEPEMEHHBIN IEKTPUUYECKUN TOK: XapaKTePUCTUKU NEPEMEHHOTO
AIEKTPUYECKOr0 TOKA, 3JIEKTPUUECKUE MAILIMHBI, TpaHC(HOPMATOP.

3ajauyM Ha ONMCAHHWE PAa3JIMYHBIX CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH:
CKOPOCTb, OTPKEHHE, TpeTIOMIICHHE, HHTep(epeHtns, Tudpakius, mosipu3aIusl.
3amau O TIEOMETPUYECKOM OITHKE: 3epKaja, omnThudeckue cxembl. Kiaccu-
¢ukanus 3agau no CTO u npuMepsl UX peleHMs.

3ajmauyn Ha ONpENEICHUE ONTHYECKOM CXEMbI, COAEPKALIEHCS B «YEPHOM
ALIUKE»: KOHCTPYHPOBAHME, NPHEMBl M MpPUMEpbl peuieHus. ['pynnoBoe u
KOJUIEKTUBHOE PELIEHHWE HKCIIEPUMEHTAJIbHBIX 3a/lad C  HMCHOJb30BaHUEM
ocuuiorpaga, 3ByKOBOro reHeparopa, TpaHc(opmaTopa, KOMIUIEKTa MpHOOPOB
JUI. U3y4EHUS CBOMCTB JJIEKTPOMArHUTHBIX BOJH, 3JEKTPOU3MEPUTENbHBIX
npruOOpOB.

DKCKypCHs C LIETbI0 cOOpa JaHHBIX JIJIsl COCTaBJICHUS 3a/1a4.

KoHcTpyKkTOpckue 3afaud M 3aJaud Ha MPOEKTHI: IUIOCKUI KOHJIEHCATOp
3aJlTaHHOM €MKOCTH, T€HEPATOPhl Pa3JIMYHBIX KOJIeOaHUM, TprOOp Al U3MEPEHUS

OCBCHICHHOCTH, MOJCJIb IICPCAAYN IJICKTPOSHCPINH U JIP.

Oo0o0maroniee 3aHATHE 10 METOAAM U IPUEMAM pelieHus PU3nYeCKUX 3a1a4

+ pe3epB BpeMeHH 2 yaca
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KaJIeHI[apHO — TEMATHY€CKOC IVIAHUPOBAHUE

10 kaxace
Ne Tema 3ansaTus Koua-Bo | [lara
n/n 4acoB
BBenenue (1 yac)
1 ®dusnueckas 3a/ayva. 1
Knaccudukanus 3agad. [IpaBuia u mpuemsl pemenus GU3NIecKux 3a1ad.
Kunemaruka (4 yaca)
2 | OCHOBHBIC 3aKOHBI U TOHITUSI KHHEMATHKHU. 1
3 | Pemenue pacyeTHbIX U rpadUYECKUX 3a/1a4 HA PABHOMEPHOE JTBUKCHHE. 1
4 | PemieHue 3a/1a4 Ha PaBHOYCKOPEHHOE JIBUKEHHE. 1
5 | JIBmxkeHue 1o okpyxHocTH. Pemienue 3amau. 1
JAuHamMuka U ctaTuka (6 yacos)
KoopauHatHbIll METOA pelIeHus 3a1a4 1o MexaHuke. Pelienne 3a1a4d Ha
6 | OCHOBHBIE 3aKOHBI TMHAMHUKHU: HbIOTOHA, 3aKOHBI 17151 CUJT TSATOTEHUS, 1
YOPYTOCTH, TPEHUSI, CONPOTUBIICHUSI.
7 Pemenue 3agau Ha ABIDKEHHE MaTepUaJIbHOW TOYKH, CHUCTEMBI TOYEK, 1
TBEPJIOTO TeJIa MOJ IEUCTBUEM HECKOJIBKHUX CHIL.
5 3amaun Ha OMpeeIeHUe XapaKTepUCTHK paBHOBecHs (PU3MUECKHX 1
CHCTEM.
3ajaun  HA OPUHIUO OTHOCUTEIBHOCTH: KHHEMAaTUYeCKHE U
9 | IMHaAMUYeCKHe  XAapaKTePUCTUKU  JIBIDKCHHUS  Tejla B Pa3HBIX 1
MHEPUHUAIbHBIX CUCTEMAX OTCYETA.
10 [TonGop, cocTaBIeHNEe U PENICHHE 3a/1a4 110 HHTEPECaM. 1
11 dusnueckas oJIMMIHaaA. 1
3akoHbl coxpaHenus (7 yacoB)
12 Knaccudukanus 3agad mo MexaHuKe: pelieHHe 3aJad CpeICTBaMHu 1
KMHEMaTUKH, TUHAMUKH, C TIOMOIIIbIO 3aKOHOB COXPAHECHHMSI.
13 | 3ajauyn Ha 3aKOH COXPaHEHMsI UMITYJIbCA M PEAKTUBHOE JIBUJKEHUE. 1
14 | 3agauu Ha ompeaesieHue padoThl U MOLUTHOCTH. 1
15 3amaun Ha 3aKOH COXPAHEHHS W TMPEBpAIICHUS MEXaHUYECKOW SHEPrum. 1
Perenne 3a/1a4 HECKOJTBKUMHU CIIOCOOAMH.
16 CocraBrneHue 3ajad  Ha  3aJaHHbIE  OOBEKTH  WJIM  SIBJICHHSL. 1
B3auMonpoBepka peniaeMbIx 3aaau.
17 3HAaKOMCTBO C  TpUMEpaMH  pelieHuss  3a7a4y 1[0  MEXaHUKE 1
pecyOIMKaHCKUX U MEXTYHAPOIHBIX OJUMITHA].
18 dusnyeckas oJIMMINAIA. 1
CTpoeHuHe M CBOIiCTBA I'a30B, JKMIKOCTEH 1 TBEPABIX TeJl (5 yacoB)
19 KauecTBenHble 3a1aul Ha OCHOBHBIE MOJIOKEHUS U OCHOBHOE YpaBHEHHE 1
MoJieKyIsipHo-kuHeTnueckoi Teopun (MKT).
3ajaun Ha ONMHMCaHUE MOBEIEHUS MUJI€aJTbHOTO ra3a: OCHOBHOE ypaBHEHUE
20 | MKT, ompeznenenne CKOPOCTH MOJIEKYJ, XapaKTEPUCTUKU COCTOSTHUS rasza 1
B M30MpoIeccax.
21 3agauM Ha CBOMCTBA MapoB: MCIOJIb30BaHWE ypaBHeHUA MeHaeneeBa— 1
Kianelipona, XxapakTepucTUKa KPUTHUYECKOTO COCTOSTHHUS.
3amaun  Ha  ONpeAeNieHHe XapaKTepUCTHUK  TBEPJOTO  TeJja:
22 | abCOMIOTHOE ¥ OTHOCUTENLHOE y/UIMHEHHE, TEIJIOBOE PAcIIMpPEeHHe, 3amac 1
MIPOYHOCTH, CHJIA YIIPYTOCTH.
23 KauecTBeHHble W KOJWYECTBEHHbIE 3amayu. ['paduueckue u 1

SKCTIEPUMEHTAIBHBIC 3a/1a4H, 33]]a4 OBITOBOTO COJIEPIKAHMSI.
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OCHOBBI TePMOAMHAMMKH (4 yaca)

24 KomOuHMpoBaHHbIE 3a]]a41 HA TEPBHII 3aKOH TEPMOJIMHAMUKH. 1

25 3a/1aun Ha TEIUIOBBIC JBUTATEIIN. 1

26 KoHCTpyKTOpCKHE 3a1a4M U 337]a41 HA TPOEKTHI: 1

27 Dusznyeckas OJIMMIIAAIA. 1

JyieKTpHYecKoe 1moJie (4 yaca)

28 XapakTepucTuKa pelieHusl 3afad paszena: obluee U pasHoe, 1

MIPUMEPHI U IPUEMBI PEIICHUSI.
3amaun  pa3HBIX BUJOB Ha OINHUCAaHUE JJIEKTPUYECKOTO OIS

29 | pa3IMYHBIMU CpPEJCTBAMH: 3aKOHAMHU COXPAHEHMS 3aps/ia U 3aKOHOM 1
Kynona, cuoBsIMU JTMHUSIMH, HAPSDKEHHOCTHIO.

30 3ajmaun  pa3HBIX BHUJOB HA OIHUCAHHE 9MEKTPUMECKOTO MO 1
pa3IMYHBIMH CPEICTBAMHU: PA3HOCTHIO MOTEHINAJIOB, SHEPTHUEH.

31 Pemenue 3aga4 Ha onMcaHue CUCTEM KOHAEHCATOPOB. 1

IloCcTOSIHHBbIM JJIEKTPUYECKHI TOK B Pa3JIMYHbIX cpeaax (4 yaca)

30 3amaun Ha pa3aUYHbIC MPUEMBbl pacueTa COMPOTHUBIICHHS CIIOKHBIX 1

JIEKTPUUYECKUX LIETICH.
Pemenne 3amau Ha pacuer ywactka uenu, umetomein 9JC.

33 | IlocTtaHoBka M pemieHHe (QPOHTANBHBIX AKCIEPUMEHTAJIbHBIX 3a7ad Ha 1
orpeiesieHue TTOKa3aHuil MpruOOPOB.

34 3ajmaun  Ha OINKCAHHUE TIOCTOSIHHOTO SJEKTPUYECKOrO0 TOKAa B 1
JIEKTPOJINTAX, BAKYYME, ra3ax, MOJTyIpOBOJHHUKAX.

35 HToroBoe 3aHsaTHE. 1
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Ka.neﬂzlapno — TEMATHIECCKOC IJIAHUPOBAHUEC

11 kaacc
Ne Tema 3aHATHA Koa-Bo | JlaTta
n/n 4acoB
MarnuTHoe noJie (2 yaca)
3ajaun pa3HbIX BUJOB Ha OMUCAHWE MATHUTHOIO MOJISi TOKA U €ro
1 | gcicTBUSA Ha MPOBOJHUK C TOKOM: MAarHUTHAs WHAYKIIMS M MarHUTHBIN 1
MOTOK, CHJIa AMIiepa.
5 3amaun pa3HbIX BUJAOB Ha OMUCAHWE MATHUTHOTO TOJIS TOKA U €ro 1
JICWCTBUS Ha JABYOKYIIMICA 3apsa: cuia JlopeHna.
JJIEKTPOMATrHUTHBIE K0JIe0aHNs M BOJIHBI (14 yacoB)
3amaun pa3HbBIX BUAOB HA OIMUCAHUE SIBJICHUS SJIEKTPOMArHUTHOMN
3 | MHAYKIUU: 3aKOH OJJIGKTPOMArHUTHOW WHAYKIMH, mpaBwio JleHna, 1
WHYKTUBHOCTb.
4 3a/aud HA TEPEMEHHBIA JJICKTPUUYECKHH TOK: XapaKTePUCTUKH 1
MEPEMEHHOTO JIEKTPHUUECKOT0 TOKa.
5 3amaun Ha TIEPEMEHHBIH SJIEKTPUUYECKUM TOK: DJIEKTPUUYECKHE 1
MaIlIuHBI, TpaHchopmaTop.
3ajaun Ha OMHMCAHWE PA3JIUYHBIX CBOWCTB JJIEKTPOMArHUTHBIX BOJIH:
6, 7 | CKOPOCTb, OTpaXEHHE, TMpeaoMiIeHHe, uHTepdepeHuus, audpaxus, 2
MOJISIpU3AITHSL.
8,9, | 3amaun MO TEOMETPUIECKOM ONTHUKE: 3epKaJia, ONTHYCCKUE CXEMBI. 3
10
11, Knaccugukarus 3anad no CTO u npumeps! UX peLieHusl. 9
12
13 3ajaun Ha ONpenesieHue ONTUYECKON CXEMbI, COAECpPKAIICICI B «4EepHOM 1
SIIHAKE)»: KOHCTPYHUPOBAHUE, PUEMBI U IPUMEPHI PEIICHUS.
14 DKCKypcHs C 1IeNbl0 cOopa NaHHBIX JJI COCTABICHUS 3a7au. 1
15 ['pynmnoBoe 1 KOJUIEKTUBHOE PEIICHUE IKCIIEPUMEHTATBHBIX 337a4 C 1
MCIOJIb30BaHNEM PUOOPOB.
16 dusnyeckas oJIMMINAIA. 1
Mexanuka (7 yacoB)
17 | O0mue MeToibl peleH s 3a/1a4 0 KUHEMAaTHKe. 1
18 | 3amaum Ha OCHOBHBIE 3aKOHEI JUHAMUKH. 1
19 | 3ajauyu Ha IPUHIMI OTHOCUTEJIBHOCTH. 1
20 | 3amaum Ha 3aKOH COXPAaHEHUSI UMITYJIbCA. 1
21 | 3amaum Ha 3aKOH COXPAHEHMS YHEPTHUH. 1
29 3amaun Ha OMNpeneleHHe XapaKTEepPUCTUK paBHOBECHS (DU3HUECKUX 1
CHCTEM.
23 | MexaHuka >XHUIKOCTEH. 1
MouJeryJasipaas puszuka. Tepmoannamuka. (6 4acon)
24 | 3agauyu Ha ONMMCAHUE TTOBEJICHUS UJI€aTbHOIO rasa. 1
25 | 3ayj1aum Ha CBOMCTBA MapOB. 1
26 | 3amauum Ha ONpEEIEHNE XapaKTEPUCTHK BIAKHOCTH BO3yXa. 1
27 | 3apauu Ha NEpBBINA 3aKOH TEPMOAMHAMHUKH. 1
28 | 3amaun Ha TEIUIOBBIE IBUTATENIH. 1
29 | 3amauum Ha ypaBHEHHE TEIUIOBOTO OanmaHca.
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DJIEKTPHUYECTBO. (S 4acoB)

33,[[3‘11/1 Pa3HBIX BHJAOB Ha OIIMCAHHE DJICKTPHUYCCKOI'O ITOJISA pasIMYHbIMU

30 1
Cpe/ICTBaMH.

31 | OOuras xapakTepUCTUKA PelIeHUs 3a1a4 MO0 JIEKTPOCTATHKE. 1

32 3amaun Ha NpUEMBI pacdy€ra CONPOTUBIIECHUS CIOKHBIX 3JIEKTPUUECKUX 1
nenei.

33 | 3agaum Ha pacuér ydactka nenu, umeromei J/1C. 1

34 | 3ajgaun Ha onmMcaHUE NOCTOSHHOIO TOKA B PA3JIMYHBIX CPENaX. 1

35 O0o0maroniee 3aHATHE. 1
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