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IHosicHuTeIbHAA 3aIHCKA
IIpeamer: ¢puszuka
Kuaace: 10 - 11
Bcero yacos Ha usy4yenue nporpammbi: 70
Kosn4yecTBO 4acoB B Hexe1ro: 1
Pabouas mporpaMma 3J€KTUBHOTO Kypca mo ¢usmuke « Pusumka B 3agadax

CcocCTraBJICHA HA OCHOBC

o «lIporpammbl 37eKTUBHBIX KypcoB. ®Pusuka. 9-11 kmaccel. [IpodunbHoe
oOydeHnuey, coctaBurelb: B.A. KopoBuHs, - «JIpoda», 2007 r.

® aBTOpPCKON mporpammbl «MeToabl penieHus (uznueckux 3amauy»: B.A.
Opios, F0.A. Caypos, - M.: [Ipoda, 2005 r.

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

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

«BenTana-I'pad», 2010 T.

Kypc paccuuman na 2 200a ooyuenusn

IleJiu 3JIEKTHBHOI'0 Kypca:

1. pa3BuTHE TIO3HABaTEIbHBIX HMHTEPECOB, HWHTEIUIEKTYAJIBHBIX U
TBOPUYECKUX CIIOCOOHOCTEHN B Mpolecce peuieHus: GU3NYecKuX 3aaad u
CaMOCTOSATENIbHOTO TPUOOPETEHHS] HOBBIX 3HAHUI;

2. COBEpUICHCTBOBAaHMWE MOJYYEHHBIX B OCHOBHOM KypCE 3HaHUW U YMEHUII;

3. QgopmupoBaHue TpEACTAaBUTENICM O TIOCTAaHOBKE, KiaccU(UKAIHA,
IpHUeMax 1 MeTo/lax pelieHus (pU3nuecKux 3ajay;

4. NpUMEHSATH 3HAHUS MO (QU3MUKE ISl OOBSACHEHUS SBJICHHU TPHUPOIBI,
CBOMCTB BEIIECTBA, pPEIICHUS (PUINYECKUX 3aJlay, CAMOCTOSITEIBHOTO
npuoOpeTeHUsT W OLECHKM HOBOW  uWH(poOpmaruu  (GU3HYECKOTO

CoJIep KaHUsI.


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

3amaum Kypca:

1. yrayOneHue u cucTeMaTu3anus 3HAaHUH y4aliuxcs;
2. yCBOEHHE yUYalIUMHCS OOIIMX aJTOPUTMOB PELICHUS 3a7a4;

3. OBJIaIECHUE OCHOBHBIMM METOJAMH PELICHHUs 3aa4.
2. O0mas xapaKTepuCTHKA Kypca

[Iponecc peuieHus 3a1a4d CIyKUT OJHUM U3 CPEIICTB OBIAACHUS CUCTEMOM
HAYYHBIX 3HAaHUW TI0 TOMY WJIM MHOMY YydeOHOMY mpeamery. OcOOeHHO BeHKa
€ro poJb pu 00yueHun (HU3MKe, I7I€ 3a/1a4u BBICTYNAIOT IEUCTBEHHBIM CPEJICTBOM
(bopMHpOBaHUS OCHOBOIIOJIATAOMNX (PU3NYECKUX 3HAHUN U yMeHul. B mpouecce
pemieHuss OOy4YarolIMecs] OBJIAJIEBAIOT METOJAaMU HCCJEAOBAHMS  Pa3IMYHBIX
ABJICHUM TPUPOJABI, 3HAKOMATCS C HOBBIMHU IIPOTPECCUBHBIMU HJIESIMU U
B3MVISIIAMH, C OTKPBITHUSIMA OTEUYECTBEHHBIX YUYEHBIX, C JIOCTHXKCHUSIMH
OTE€UECTBEHHOW HAyKH U TEXHUKH, C HOBBIMU IIpodeccusimu.

[IporpaMma 3JIEKTUBHOTO Kypca OPUEHTHUPYET YUMUTENs Ha JajbHeuuee
COBEPIIICHCTBOBAHUE YK€ YCBOCHHBIX OOyYarOUIMMHCS 3HAHUW W ymeHuud. [[ns
3TOr0 BCA MpOorpaMma JEIUTCs Ha HECKOJIBKO pas3fesnoB. B mporpamme BblieneHbI
OCHOBHBIE pa3Jiefibl MIKOJBHOTO Kypca (PU3MKH, B Hayaje M3y4YEeHHs] KOTOPBIX C
yYaIMMHUCS TIOBTOPSIFOTCSI OCHOBHBIE 3aKOHBI U (hOpPMYJIBI TaHHOTO paszaena. [lpu
no0ope 3a4ay MO KaxJAOMy paslelly MOXHO HCIOJIb30BaTh BBIYMCIHUTEIbHBIE,
KaueCTBEHHbIE, TpauuecKue, SKCIEPUMEHTAJIbHbBIE 33/1a4H.

B nHavane u3yyeHus Kypca HaeTcs JBa ypOKa, LEJIBbI0 KOTOPBIX SIBIISIETCS
3HAKOMCTBO YYAILMXCS C MOHATUEM «3a/1auay», X KIACCU(PUKALUEH U OCHOBHBIMU
cnocobamu pemieHud. boribpioe 3Haue€HHWE JAeTCs  AITOPUTMY, KOTOPBIM
bopMHpYET MBICTUTEIHHBIC OTIEPAIIMH: AHAJIN3 YCIOBHS 3aJla4yH, JIOTaKa, MPOECKT
pelIeHuUs], BBIIBUKEHUE TUTIOTE3bI (PEIIeHUE), BEIBOI.

B 10 xmacce mnpu pemeHun 3amad  0cob0e BHUMAHHE YACIACTCS
IIOCJIEN0BATENBLHOCTH JCHCTBUH, aHAIIN3Yy (bu3IEeCcKOro SIBJICHHS,

MIPOrOBapUBAHUIO BCIYX PEIICHMs, aHAJIM3Y MOJy4eHHOro oteera. Eciu B Havaie



paszena Uil WUTIOCTPAlMU HCIOJIB3YIOTCS 3a/1a4yd U3 MEXAHUKHU, MOJIEKYJISIPHOU
bu3MKY, >MEKTPOJUHAMHUKH, TO B JAJbHEUIIEM pPEIIAloTCs 33Jaud U3 Pa3/elioB
kypca ¢usuku 11 kiacca.

[Ipu noBTOpeHUM 00OOIIAIOTCS, CHUCTEMATH3UPYIOTCS KaK TEOPETHUYECKHUI
MaTepual, TaKk W IPUEMBbl pELICHUs 3a4ad, NMPUHUMAIOTCS BO BHHUMAHME LIENIN
IIOBTOPEHHUS ITPU NOATOTOBKE K €JUHOMY I'OCYJapCTBEHHOMY JK3aMEHY.

[Ipu pemenun 3amad MO  MEXaHUKE, MOJICKYJISIPHOW  (u3HKe,
3JIEKTPOJIMHAMUKE IJIaBHOE BHUMAaHHUE OOpamaeTcss Ha (OPMHUPOBAHUE YMEHUMH
pemarh 3a7a4y, Ha HAKOIJIEHUE OIbITA PEIIECHUS 3a/1a4 Pa3IMYHON TPYIHOCTH.

B konme wu3ydyeHus OCHOBHbIX TeM («KuHeMaTtuka | JIMHAMHKay,
«MonekynspHas Qu3uka», «IEKTPOIMHAMUKA») MPOBOJATCS UTOTOBBIEC 3aHITHS
B (opmMe mNpoBEpOUHBIX padOT, 3aJaHUs KOTOPBIX COCTaBJIE€HbI HAa OCHOBE
OoTKphIThIX 0a3 EI'D no ¢usuke yactu «B» n yactu «C». PaboTel 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») MPOBOJATCS 3aHATHS B (Qopme
TecToBOM paboThl Ha 1 yac, coxepxkamen 3amanust u3 EI'D (wacth «A» U 4acTh
«B»).

IIpuHnune! 0T00pa copepKaHus U OPraHM3aLUH Y4eOHOro MaTepHaJia

o COOTBETCTBHE COJEP)KAaHMS 337a4 YPOBHIO KJIACCUYECKOM (U3HKH,
BBIJICPKABILIMX MPOBEPKY BPEMEHEM, a TAKXKE YPOBHIO Pa3BUTHSI COBPEMEHHOMU
(Gu3MKKM, ¢ BO3MOXKHOCTBIO IOCTPOEHHsI B IpoOlLiecCce pelieHHs] (PU3MYECKUX U
MaTE€MaTUYECKUX MOJeNel Uu3y4aeMbIX OOBEKTOB C PA3JIMYHOM CTENEHbIO
JeTaNu3aluy, pealn3yeMOd Ha OCHOBE IIPUMEHEHHUS: KOHKPETHBIX 3aKOHOB
bu3nUecKux TEOpUH, byHIaMEHTAIbHBIX bu3nUecKux 3aKOHOB,
METO/I0JIOTUYECKUX MPUHIUIIOB (PU3HUKHU, a TAKKE METOJOB SKCIEPUMEHTAIBHOM,
TEOPETUUECKON Y BBIYMCIUTEILHON (U3HKHY;

o COOTBETCTBHE  coJiepKaHusi W (GopM  TpeabsaBICHHUS  3a7ad
TpeOOBAHMSIM T'OCYIaPCTBEHHBIX MPOTPaAMM IO (PUBHKE;

L BO3MOXHOCTB O6y‘-IeHI/I}I AHAJIN3y YCJIOBI/Iﬁ OKCIICPUMCHTAJIBHO
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HAOJI0JTaEMBIX SIBJICHUI, pACCMaTPUBAEMbIX B 33/1a4€;

o BO3MOXXHOCTh ()OPMHUPOBAHUSA TOCPEICTBOM COJEpKAHUS 3a1ady |
METO/JIOB MX pEHIeHHs HAy4YHOrO0 MHPOBO33PEHUS M HAYYHOTO TMOAXOJa K
W3YUYEHUIO SBJIICHUI MPUPO/IbI, aIEKBATHBIX CTUIIIO MBIIIJIEHUS, B paMKaX KOTOPOTO
MOJKET OBITh pelleHa 3a/1a4a;

o YKU3HEHHBIX CUTYallUH U Pa3BUTHUSI HAYYHOTO MUPOBO33PECHHUSI.

[Ipensaraempiii Kypc OpUEHTHUPOBaH Ha KOMMYHUKATUBHBIHI
UCCIIEIOBATENIbCKUNA TOAX0J B OOYy4YeHMHM, B KOTOPOM TMPOCIIEKHUBAIOTCS
CJIEIYIOLIUE ATAIbl CYObEKTHOMN NIEATEIbHOCTH YHAIIUXCA U YUUTENS: COBMECTHOE
TBOPYECTBO YYUTEIS M Yy4YallUXCS [0 CO3JaHUI0 (PU3MYECKOW MPOOIEeMHOU
CUTYallUM WM AESTENBHOCTU MO MOA0O0pY LMKJIA 3aJay MO0 HU3y4yaeMoll Teme —
aHaJIn3 HaWJEeHHOW NpoOJEeMHON cuUTyauuu (3aJadu) 4YeTKoe (opMyIupOBaHUE
dbuznyeckoil 4vactTu mpoOJieMbl (3a7auu)  BBIABIDKCHHE THIIOTE3  pa3padoTKa
Mozenel  ((pu3nueckux, MaTeMaTH4YEeCKHX) MPOTHO3UPOBAHUE PE3YJIbTaTOB
Pa3BUTHSA BO BPEMEHHU SKCIIEPUMEHTAILHO HAOJIOJaeMbIX SIBICHUM IpOBEpKA U
KOPPEKTUPOBKA TMIIOTE3 — HAXOXKJIEHUE PEIIEHUII IPOBEpKa U aHAJIU3 PELICHUN
— IPEMIOKEHHS IO UCIIOJIb30BAHUIO TOJYYEHHBIX PE3YJITATOB ISl TOCTAHOBKHU
U peIIeHUs] OPYrux npooisiem (3amad) mo u3ydaeMon Teme, Mo paHee M3YyYEeHHBIM
TemMaM Kypca (QU3MKM, a Takke 10 TeMaM JIpyruX [peIMETOB

CCTCCTBCHHOHAYYHOI'O IUKJIA, OICHKA 3HAYCHU .

OO0mue pexoMeHAAIMHU K NPOBEICHUI0 3AHATHH

[Ipn w3ydeHHMH Kypca MOTYT BO3HHKHYTH METOJIWYECKHE CIOKHOCTH,
CBSI3aHHBIE C TE€M, YTO 3HAHWN MO OOJBIIMHCTBY pa3leioB Kypca (U3WKH Ha
YPOBHE OCHOBHOW IIKOJBl HEJIOCTATOYHO JJIsi OCO3HAHHOIO BOCHPUATHS pAla
paccMaTpruBaeMbIX BOIPOCOB M 3a]1ad.

bonbmias wacTe Marepuana, COCTABIAIOMIAs COACpPNKAHHE MPUKIATHOTO
Kypca, COOTBETCTBYET TOCYJapCTBEHHOMY 00Opa30BaTeIbHOMY  CTaHIAPTY
¢bu3nyeckoro oOpa3zoBaHus Ha MPOPWIBHOM YpOBHE, B CBSI3H, C YEM KypC HE

CTOJIBKO pacIIupsieT KPYyT MPEeIMETHBIX 3HAHUN YJallluXcsi, CKOJIbKO YIITyOJsieT ux



3a CUCT YCWJICHHA HCIPCIMCTHBIX MHpOBOBSpGH‘ICCKOﬁ n MGTOHOHOFHHGCKOﬁ

KOMITIOHCHT COJACPIKAHMUA.

MeToabl 1 OPraHu3anMoOHHbIE (POPMBI 00ydeHUS

Jing  peanmszanum  1eled M 3ada4  JJAHHOTO  MPUKJIAAHOTO  Kypca
MIPEAIoaraeTcss MCIOJb30BaTh claeAyromue (OpMbl 3aHATHNA: TPAKTUKYMBI 10
peIlIeHUIO 3a7ad, CaMOCTOsATENIbHAs padoTa yJaluxcsi, KOHCYJbTaluu, 3a4eT. Ha
3aHATHSIX 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 JIOMAIIHUX 3aJlaHUN MO PELICHUIO 3ajiad.
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 CE0sl CAMOCTOSITEBHYIO paloTy.

Metoasl 00ydyeHus, IPUMEHSIEMbIE B paMKax MPUKIIAJHOTO Kypca, MOTYT U
JOJDKHBI ~ OBITH  JOCTAaTOYHO  pa3HooOpasHbiMu.  IIpexne  Bcero  3TO
uccienoBareNibckas padoTra caMuX ydYaIluxcs, COCTaBJICHHE O000O0IAIIMNX
Ta0JuII, a TaK)Ke MOATOTOBKA M 3all[UTa yYalIUMHUCS aITOPUTMOB pElIeHUs 3a7ad.
B 3aBuCMMOCTM OT WHIWBHUIYaJIbHOTO IUJIaHA YYMUTENIb JOJDKEH IMpeaiaraTh
y4alumMcs MoJArOTOBJICHHBIM UM TIEPEUCHbB 3a/1au Pa3IMuyHOTO YPOBHS CI0KHOCTH.

[ToMuMO HcCCIIEIOBATEIBCKOTO METOJa IIeJ€CO00pPa3HO  HCIOJIb30BAHUE
YaCTUYHO-TIOMCKOBOTO, TPOOJIEMHOTO W3J0KEHUS, a B OTHEIBHBIX CIydasx
MH(pOPMAITMOHHO-WILTIOCTpATUBHOrO. [locinenHuii MeTol NpUMEHSETCS B TOM
cilly4ae, KOrja y YydJalluxcsi OTCYTCTBYeT 0a3a, MO3BOJISIONIAS HMCIOJIb30BaTh

MMPOAYKTUBHBIC MCTO/IbI.



CpeacrBa 00yuyeHus

OCHOBHBIMU CpEJICTBAMH O0yUYEHUS MPU U3YICHUH MPUKIIATHOTO Kypca

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

Opranusanusi CaMoCTOSATEIbHON PadOTHI

CaMocTosTenbHass paboTa MOpeAmnojaraeT Co3JaHue AMJIAKTUYECKOTO
KOMIUIEKCA 3a/a4, PEMIEHHBIX CaMOCTOATEIBHO HAa OCHOBE HCIIOJb30BAHUSA
KOHKPETHBIX 3aKOHOB (DU3MUECKHX TEOpHUM, (yHIaMEHTaIbHBIX (PUIUIECKUX
3aKOHOB, METOAOJOTMYECKMX MNPUHLUUIOB (U3MKH, a TakXKe METOA0B
HKCIIEPUMEHTAJILHOM, TEOPETUUECKONW U BBIYUCIUTEILHON (PU3UKU U3 Pa3IUUHBIX
cOOPHHKOB 3a/1ay C OpUEHTaluel Ha MpoduabHOEe 00pa30BaHUE YUALLIUXCS.

OxugaeMbIMHU pe3yJIbTATAMM 3aHATHH SABJIAIOTCH:

. pacipeHe 3HaHui 00 OCHOBHBIX aIrOpUTMax pelleHus 3a1ad,
Pa3JIMYHBIX METOAAX IpUEMax peleHus 3a1ay;

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

. CO3HATEIBHOE CAMOONpPEIEICHNE YYEHUKA OTHOCUTENBHO MPOQUIIs
JanbHENIero 00y4eHus: uin npodecCUOHaIbHON AESITENbHOCTH;

. NOJIy4eHHUE NPECTAaBICHUHN O posii (PU3UKU B MOZHAHUHU MUPA,

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



TpeGoBaHus K YPOBHIO OCBOCHHS COJIePKAHUA Kypca:

Yyammecs T0JKHBI YMETh:

- aHaJIM3UpPOBaTh PUZNYECKOE SIBJICHUE;

- NPOTrOBApPUBATH BCIYX PELICHUE;

- aHaJIM3UPOBATh MOJYUYECHHBIN OTBET;

- KJIaccupuUIUpPOBaTh NPEUIOKEHHYIO 3a1a4y;

- COCTaBJIATH MPOCTEUIINX 3a]a4H;

- IOCJIEZI0BATEIBHO BHIIOJIHATH U IPOTOBAPUBATH ATAIbBI PELICHUS 3a1a4U
CpEeaHEN TPYJIHOCTH;

- BBIOMpaTh pAllMOHAJIBHBIN CIOCOO pelIeHUs 3a1a4H;

- pemaTh KOMOMHUPOBAHHBIE 33/1a4U;

- BJIAJIETh Pa3IUYHBIMUA METOAAMU PEILIEHUS 3a/1a4: AHAIUTUYECKHUM,
rpauyecKuM, 3KCIIEPUMEHTAIBHBIM U T.1.;

BJIaACTb MCTOAaMHU CaMOKOHTPOJIAA U CaAaMOOLICHKHU
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3. Conep:xxanue Kypca

10 -11 xmaccel

dusnueckada 3agaua.
Knaccunduxanus 3agau
(4 9)

Yro Takoe ¢usnueckas 3amada. CoctaB ¢usmdeckoir 3amauu. dusmdeckas
TEOpHUsl U pelieHue 3a7a4. 3HaueHHe 3a7a4 B 00yUYEHUHU U KU3HU.

Knaccudukanus pusmdeckux 3aaad mo TpeOOBAHUIO, COACPIKAHUIO, CTIOCO0Y
3amanus U pemenus. [Ipumepsl 3a1ad Bcex BUAOB.

CocraBnenue ¢uzndeckux 3anad. OCHOBHBIE TpeOOBaHUS K COCTABJICHHUIO

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

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

OO6mue TpeOOBaHUA MPU pelieHUH (PU3MYECKUX 3aJad. ODTalbl pPEIICHUs
¢usnueckoil 3amaun. Pabora ¢ TekcToMm 3amaun. AHanu3 (U3HYECKOrO SIBIICHUS,
bopMyIMpOBKa HJIEH * pelieHus (TUTaH perleHus). BolnoHeHne M1aHa peIeHUs
3agaun. YucnoBod pacueT. MCmosib30BaHUE BBIYUCIUTEIBHON TEXHUKU IS
pacdeToB. AHanu3 pemneHus u ero 3nadeHue. OpopmiieHUe pereHus.

TunuyHbIe HEOCTATKH MPU PEIIeHUH U 0OPMIICHUN peIieHUs (Pu3ndecKoit
3amaun. M3yueHune NMpUMEpOB peElIeHUs 3ajad. Pa3iuuHble TPUEMBbI U CIIOCOOBI
pCEILlICHUs:  aJIrOPUTMbI,  AHAJIOTHH, TEOMETPUUECKHE  TpueMbl. MeTtox

pa3MepHOCTEH, rpaduyecKre PelieHust U T. 1.

JInHaMMKa U cCTaTUKA
(8 1)

KoopauHaTtHblli MeTOA pElICHUs 3a7ay MO0 MeXaHuke. PemieHune 3amad Ha
OCHOBHBIC 3aKOHBI JUHAMUKHU: HbIOTOHA, 3aKOHBI JJISI CUJI TATOTEHUSI, YIIPYTOCTH,
TPEHUS, CONMPOTUBJIEHUS. Pelenre 3amad Ha IBUKEHUE MaTEpPUAIIbHOM TOYKH,
CHUCTEMBI TOYEK, TBEPAOTO TeJa MO IEMCTBUEM HECKOJIBKUX CHIL.
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3ama4yn Ha onpeesieHUuE XapaKTEPUCTUK PAaBHOBECHS (PU3UUECKUX CUCTEM.

3ajauyn Ha MPUHLWAIN OTHOCUTEIBHOCTU: KMHEMATUYECKUE M JTHUHAMHYECKUE
XapaKTEPUCTUKU JBUKEHUS TeJIa B PA3HBIX MHEPIIMATIBHBIX CUCTEMAaX OTCUETA.

[TonOop, cocraBieHHE W pEUIEHUE [0 HHTEPECaM PA3IUYHBIX CHOKETHBIX
3a/lay: 3aHUMATENbHBIX, JKCIEPUMEHTAIbHBIX C OBITOBBIM COJEpPKAHUEM, C
TEXHUYECKUM W KpPaeBEIYECKUM  COJACpP)KAaHUEM,  BOEHHO-TEXHUYECKUM
COJIEP)KaHUEM.

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

3aKoHBI COXpaHeHUA
(8 1)

Knaccupukanums 3agad 10 MEXaHUKE: pEIIEHUE 3aJad  CpPeACTBaMHU
KMHEMaTUKH, JUHAMUKH, C TOMOIIBIO 3aKOHOB, COXPAHECHMUS.

3ajaun Ha 3aKOH COXPAHEHHUs UMITYJbCA U PEAKTUBHOE JBW)KEHHE. 3a1a4l Ha
onpezeneHre padoThl U MOLTHOCTH. 3aJa4H Ha 3aKOH COXPAHEHMS U TPEBPAILICHUS
MEXaHUYECKOM SHEPTUU.

Pemenne 3anauy HeckoiabkuMu criocodamu. CocTaBiieHHE 3a7ad Ha 3aJaHHBIE
OOBEKThl WJIM sBJICHUSA. B3aumomnpoBepka peniaemblx 3agad. 3HAKOMCTBO C
IpUMEPAMH PEIICHHS 3a/lay [0 MEXaHUKE PECHyOIMKaHCKUX M MEXKIyHAPOIHBIX
OJIUMIINAN.

KoHCTpyKTOpCKHME 3a7aud M 3aJadd Ha IMPOEKThI: MOJENb aKCEIEPOMETPa,
Mozaenb  MastHuka Dyko, MoOJedb  KpOHIUTEHHA, MOJENb MYIIKA C
IIPOTUBOOTKATHBIM YCTPONCTBOM, MPOEKTHI CAMOJBHIKYIINXCS TEJIEKEK, MPOEKTHI

YCTPOMCTB Jij1s1 HAOJIO/IEHNSI HEBECOMOCTH, MO/JIETh aBTOKOJIE0ATEIbHOM CUCTEMBI.

CTpoeHue M CBOHCTBA ra30B, sKMIAKOCTEH U TBEPABIX TeJl
(6 9)
KauecTBeHHbIE 3a7aud HAa OCHOBHBIE IOJIOKEHUS M OCHOBHOE YpPAaBHEHUE
MoJeKyIsipHO-KuHeTH4Yeckoi Teopun (MKT). 3agaum Ha omnucaHue MOBEACHUS
ujeanbHOro ra3a: ocHoBHoe ypaBHenue MKT, omnpezaeneHne cCKOpOCTH MOJIEKYI,

XApPaKTCPHUCTHUKU COCTOAHUSA I'a3a B U30IIPOLCCCaX.
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3agaun Ha CBOICTBAa MApOB: HCMOJb30BAaHHUE ypaBHEHUsT MeHleneeBa —
Kinaneiipona, xapakTepuUCTUKa KPUTUYECKOTO COCTOSIHUS. 3a/laud Ha OMNHCaHUeE
SBJICHUH TIOBEPXHOCTHOTO CJIOs; paboTa CHUJI TOBEPXHOCTHOTO HATSKEHUSA,
KaWUISIPHBIC SIBICHUSI, U30BITOYHOE JABJICHHE B MBUIBHBIX MY3bIpsiX. 3aJaud Ha
ONPEAECICHUE XaPAKTEPUCTUK BIAKHOCTH BO3AYyXaA.

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

KauecTBeHHbIE M KOJMMYECTBEHHBIC 33/J1a4M. Y CTHBIM JHAIOT MPH PELHICHUU
KaueCTBEHHBIX 3a7ad. ['paduueckue ¥ SKCIEPUMEHTANIbHBIC 3a/laud, 3aJlauu

OBITOBOTO COOCPKAHMUA.

OCHOBBI TEPMOAUHAMUKH
(6 9)

KomOuHupoBaHHbIE 3a7aul Ha TMEPBBIA 3aKOH TEPMOJAMHAMHUKHU. 3a7adyd Ha
TEMJIOBBIC ABUTATCIIN.

DKCKypcHsl C 1eJIblo cOopa TaHHBIX sl COCTaBJICHUS 3aa4.

KoHcTpykTOpCcKHMe 3aaud M 3a7a4d  Ha TMPOEKTHI: MOJEIb Ta30BOro0
TEPMOMETPA; MOJIEIIb MPEIOXPAHUTEIBLHOIO KJlallaHa Ha OMPEAECICHHOE JIaBJICHUC;
MPOEKTHl MCIIOJIB30BAHUS Ta30BBIX MPOLECCOB [JIs IMOJa4d CHUTHAJIOB; MOJENb
TEIJIOBOM MAIIIMHBI, MPOEKTHl IMPAKTUYECKOrO OMPEICIIECHUS pPaanyca TOHKHUX

KauJUISIPOB.

DJIeKTPpUYECKOEe 1 MATHUTHOE MOJIsI
(5 9)
XapakTepucTuKa pelieHus 3aaad paszjena: oo0Inee W pa3Hoe, MPUMEpPHl U
MIPUEMBI PEIICHUS.
3aaurd pa3HbIX BHUJOB Ha OIMMCAHME JJICKTPUUYECKOrO TOJIS Pa3IMYHBIMU
CpPEACTBAMHU: 3aKOHAMHU COXpaHEHUs 3apsiaa M 3akoHOM KyroHa, CHIIOBBIMU
JIMHUAMU, HANPSIKEHHOCTBIO, PA3HOCTHIO MMOTEHIIMAJIOB, SHEPTUE. Pelienue 3ana4

Ha OIIMCAHHUC CUCTCM KOHIACHCATOPOB.
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33[[3‘-11/1 Pa3HbIX BUAOB HA OIMMCAHUC MAIHUTHOI'O IIOJIA TOKA U €ro I[GI\/'ICTBI/IHI
MardiuTHas MHAYKOUS U MarHUTHBIN IIOTOK, CHJIa AMnepa H CujIa HopeHua.
Pemenue kaueCTBEHHBIX OKCIICPUMCHTAJIIBHBIX 3aada4 C HCIIOJIb30BAHUCM

JIEKTPOMETPA, MATHUTHOIO 30HAA U APYTroro 000py10BaHusl.

IToCTOSIHHBIN JJIEKTPHYECKUN TOK B Pa3IMYHBIX cpeaax
CAY

3ajmaun Ha pas3IMyHble IIPUEMBI pacdyeTa CONPOTHUBIICHUS CIOKHBIX
AIEKTPUUECKUX IeNeil. 3a/1auyu pa3HbIX BUJOB «a OMMCAHUE AIEKTPUUECKUX Lenel
IIOCTOSIHHOT'O JJIEKTPUYECKOIO0 TOKa C IMOMOIIBI 3akoHa Oma g 3aMKHYTOH
uemnu, 3akoHa J[xoyns — JIeHna, 3aK0HOB MOCIIEA0BATEIBHOIO U MMAPAJUIEIBHOTO
coenuHeHuid. O3HakomieHue ¢ npaBwiamMu Kupxroda mnpu pemienun 3anad.
[TocranoBka u pemieHue (POHTAIBHBIX SKCIEPUMEHTAJIbHBIX 3aJad  Ha
ONpEJIEICHUE MOKa3aHUl NMPUOOPOB MPU H3MEHEHHHM CONPOTUBIECHUS TEX WIH
WHBIX YYaCTKOB LIEMHU, HA ONPEJECICHUE CONMPOTUBICHUN YYacTKOB LIEMH U T. [I.
Pemenue 3amay Ha pacueT yyacTtka nenu, umeromen I/1C.

3ajauyn Ha ONUCAHHME MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa B JJIEKTPOIUTAX,
BaKyyMe, raszax, IOJyIpOBOJIHHUKAX: XapaKTEPUCTUKA HOCUTEIEH, XapaKTEPUCTHKA
KOHKPETHBIX sIBJIEHUU U Jip. KauecTBEeHHbIE, 3KCIIEPUMEHTANIbHbBIE, 3aHUMATEJIbHbIE
3aJlayy, 337]a4M C TEXHUYECKUM COJIepKaHUEM, KOMOMHUPOBAHHbBIE 33/1a4H.

KoHCcTpyKTOpCKHME 3a7aud  Ha IMPOEKThI: YCTaHOBKA Ul HarpeBaHUs
XKUJKOCTU Ha 3aIaHHYIO0 TEMIIEpaTypy, MOJENIb aBTOMAaTHYECKOTO YCTpPOMCTBa ¢
JIEKTPOMArHUTHBIM peEJie, MPOEKTBl M MOJEIN OCBEIICHMS, BBIIPSIMUTENID U
YCUJIUTENb Ha MOJYNPOBOJHUKAX, MOJEIN H3MEPHUTENbHBIX HPUOOPOB, MOJEIU

«YCPHOTO AIIHUKA».

DJIeKTPOMATHUTHBIE KOJ1e0AHUS U BOJHBI

(14 9)
3ajaun pa3sHbIX BUJOB HA OMMCAHUE SIBJICHUS 3JIEKTPOMArHUTHOW MHAYKIUU:

3aKOH C-)JIeKTpOMaFHI/ITHOﬁ HHAYKOWH, IIPABUIIO .HCHLIa, HHAYKTHUBHOCTD.
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3amaun Ha IEPEMEHHBIN MEKTPUUECKUI TOK: XapaKTEPUCTUKH MEPEMEHHOTO
AIIEKTPUYECKOTO TOKA, SJICKTPUUECKHUE MAIIMHBI, TpaHCPOpMaTOp.

3ajauyM Ha ONMCAHHWE PAa3JIMYHBIX CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH:
CKOPOCTb, OTPKEHHE, MPeTOMICHHE, HHTep(epeHns, nudpakiius, moIsipu3aIusl.
3ajaun MO TIEOMETPUYECKOM OITHKE: 3epKana, ontudeckue cxemsl. Kiaccu-
¢ukanus 3agau no CTO u npuMepsl UX peleHMs.

3ajmauyn Ha ONpENEICHUE ONTHYECKOM CXEMbI, COAEPKALIEHCS B «YEPHOM
ALIUKE»: KOHCTPYHpPOBAaHME, IpPHEMbl U TPUMEpbl pelleHus. ['pymnmoBoe u
KOJUIEKTUBHOE pELICHHWE JKCIEPUMEHTAJbHBIX 3aJad C HMCHOJIb30BAaHUEM
ocuuiorpaga, 3ByKOBOro reHeparopa, TpaHc(opmaTopa, KOMIUIEKTa MpHOOPOB
JUI. U3y4EHUS CBOMCTB JJIEKTPOMArHUTHBIX BOJH, 3JEKTPOU3MEPUTENbHBIX
npruOOpOB.

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

KoHcTpyKkTOpckue 3afauM M 3ajJaud Ha MPOEKTHI: IUIOCKUI KOHIEHCATOp
3aJITaHHOM €MKOCTH, T€HEPATOPhl Pa3IMYHBIX KOJIeOaHUM, TpUOOp A U3MEPEHUS

OCBCHICHHOCTH, MOJCJIb IICPCAAYN IJICKTPOSHCPINH U JIP.

Oo0o01maroniee 3aHATHE 10 METOJAAM U NIPUEMaM pelieHus PU3nYeCKUX 3a1a4

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

10 kaacce
Ne Tema 3aHATHA Koa-Bo | laTa
n/n 4acoB
BBenenue (1 yac)
1 dusnyeckas 3a7ay4a. 1
Knaccudukanus 3agau. [IpaBuna u npuemsl pemeHust GU3NYECKUX 3a/a4.
Kunemaruka (4 yaca)
2 | OCHOBHBIE 3aKOHBI U NTOHATUSI KHHEMATUKH. 1
3 | Pemenue pacueTHBIX U rpauECKUX 3a7ad Ha PABHOMEPHOE JIBIKEHHE. 1
4 | Pemienue 3a1a4 Ha paBHOYCKOPEHHOE JIBUKEHHE. 1
5 | JIBmxkeHue 110 OKpykHOCTH. Pemienue 3amau. 1
JlnHaMuKa ¥ cTaTuka (6 yacoB)
KoopauHatHblil METOA perieHus 3aad o MexaHuke. Pemenne 3agad Ha
6 | ocHOBHBIC 3aKOHBI TMHAMUKU: HbIOTOHA, 3aKOHBI JIJIs1 CUJT TSTOTEHUS, 1
YOPYrOCTH, TPEHUSI, CONPOTUBIICHUSI.
- Pemienne 3amau Ha JBMIKEHHE MaTEpUATBHOM TOYKH, CHUCTEMBI TOYEK, 1
TBEPJOr0 TeJIA MO IeUCTBUEM HECKOIbKHUX CHIL.
3 3amaun Ha ONpeAeNCHHE XapaKTEPUCTHK PAaBHOBECHUS (PU3NUIECKUX 1
CHCTEM.
3amaun  HA TOPUHIMO OTHOCUTEIBHOCTH: KHHEMAaTUYECKUE U
9 | IMHAMUYECKHE  XApAaKTEePUCTUKU  JBWKEHHUS  Tela B Pa3HbIX 1
WHEPIUATBHBIX CHCTEMAaX OTCYETA.
10 [TonGop, cocTaBieHre U pelIeHNe 3a/1a4 10 HHTePECaM. 1
11 dusnyeckas OJIMMIMANAA. 1
3akoHbl coxpaHenus (7 4acoB)
12 Knaccudukanus 3agad mo MexaHuKe: pelieHHe 3aaad CpeacTBaMu 1
KHHEMATUKU, TUHAMUKH, C IOMOIIbIO 3aKOHOB COXPAHCHHSI.
13 | 3agaun Ha 3aKOH COXPAaHEHUsI UMITYJbCA U PEAKTUBHOE JBUKEHUE. 1
14 | 3agaum Ha omnpesiesieHre padOThl U MOIIIHOCTH. 1
15 3ajaun Ha 3aKOH COXPAHEHMS U MPEBpAIICHUS MEXaHUYECKON 3HEpruu. 1
Pemenue 3a1a4 HECKOJIBKUMHU CIIOCOOAMH.
16 CocraBneHue 3agad Ha  33JaHHbIE  OOBEKTHl  WIM  SIBJICHHUS. 1
B3aumonposepka penraeMbIx 3a1ad.
17 3HaKOMCTBO C  IpUMEpaMH  pemieHus  3aJa4 [0  MEXaHUKe 1
pecnyOIMKaHCKUX U MEXIYHAPOIHBIX OJUMITHA].
18 dusznyeckas OJIMMITAAIA. 1
CTpoeHue M CBOICTBA I'a30B, dKHAKOCTEH M TBEPABIX TeJ (5 yacoB)
19 KauecTBenHbie 3a1aui Ha OCHOBHBIE MOJIOXKEHUS U OCHOBHOE YPaBHEHHE 1
MoJeKynsipHo-kuHeTnueckoi teopun (MKT).
3amau Ha OMMCAHME MOBEACHMS UJICAbHOIO r'a3a: OCHOBHOE YpaBHEHUE
20 | MKT, onpeneneHne CKOpOCTH MOJIEKYJI, XapaKTEPUCTUKN COCTOSTHUS Tras3a 1
B M30IpoIeccax.
’1 3ajaun Ha CBOIMCTBA MApoOB: UCIOJIb30BaHUE ypaBHEHUs1 MeHneneeBa— 1
Knaneiipona, XxapakTepucTuka KpUTHIECKOTO COCTOSTHUS.
3ajaun  Ha  ONpeAeNieHHE  XapakTepUCTHUK  TBEPJAOro  Telna:
22 | abCOJIIOTHOE M OTHOCHUTENILHOE YJIMHEHHE, TETUIOBOE PACITUPEHHE, 3armac 1
MIPOYHOCTH, CHJIA YIIPYTOCTH.
23 KauecTBeHHBIE ¥ KONWYECTBEHHbIE 3adauu. [paduueckue u 1

OKCIICPUMCHTAJIIBHBIC 3a1a49u, 3a1a4n OBITOBOT'O COJACPIKaHU.
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OCHOBBI TepMOIMHAMHUKH (4 yaca)

24 KomOuHupoBaHHbIE 3a/1a41 Ha NEPBBIN 3aKOH TEPMOTUHAMUKH. 1

25 3agaun Ha TEIUIOBBIE IBUTATEIH. 1

26 KOHCTpYKTOpCKHE 3aa4M U 3a7a4X HA IPOCKTHI: 1

27 dusznueckas omuMIIanA. 1

dyiekTpuyeckoe moJie (4 yaca)

28 XapakTepuCcTUKa pEUIeHHUs 3ajJad paszjaena: olmee M pasHoe, 1

IIPUMEpPBI U IPUEMBI PELICHHUS.
3amauu  pa3HbBIX BUJOB Ha OINHUCAHUE AJIEKTPUUYECKOTO IOJIA

29 | pa3snuYHBIMU CPEICTBAMHU: 3aKOHAMM COXPAaHEHHUsS 3apsja U 3aKOHOM 1
KynoHa, cuioBbIMU JIMHUSIMH, HAIPSDKEHHOCTHIO.

30 3amauu pasHbBIX BUJOB Ha OINHCAHUE JJIEKTPUYECKOTO IOJIA 1
pa3IMYHbIMU CPEACTBAMU: PA3HOCTHIO OTEHIMAJIOB, SHEPTUEH.

31 PenieHue 3a1a4 Ha ONMCAHUE CUCTEM KOHJEHCATOPOB. 1

IlocTosIHHBII DJ1eKTPHYECKHIi TOK B PA3JMYHBIX cpeaax (4 yaca)

32 3amayy Ha pasM4YHbIE IPUEMBI pacyeTa CONPOTHUBIICHUS CIIOKHBIX 1

AJIEKTPUYECKUX LIEeNeEN.
Pemenne 3amau Ha pacuer yuactka wnenu, umeromen IJIC.

33 |IlocraHoBKa M pelIeHUE (PPOHTAIBHBIX SKCIEPUMEHTAIBHBIX 3a]ad Ha 1
olpeielIeHue MoKa3aHuil mpruOopoB.

34 3ajaud Ha ONMCAHME IIOCTOSHHOIO DJJIEKTPUYECKOTO0 TOKa B 1
AJIEKTPOJINTAX, BAKYyMe, ra3ax, NOJyIPOBOIHUKAX.

35 Wrorosoe 3anstue. 1
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KanengapHo — TeMaTnyeckoe MJIaHMPOBAHHE

11 kiacc
Ne Tema 3aHATHA Koa-Bo | /laTa
n/n 4acoB
MarnuTtHOe moJie (2 yaca)
3ajaun pa3HbIX BUAOB Ha ONMCAHWE MArHUTHOIO MOJIS TOKa U €ro
1 | nelicTBus HA NPOBOJHHUK C TOKOM: MarHUTHasi MHIYKLHUS U MarHUTHBIN 1
MIOTOK, CHJIa AMIiepa.
? 3ajaun pa3HbIX BUJOB Ha OMUCAHWE MATHUTHOIO MOJISi TOKA U €ro 1
JICUCTBUS Ha ABMXKYIIMICA 3aps: cuia JlopeHna.
DJIeKTPOMATrHUTHBIE K0JIe0aHNsi U BOJIHBI (14 yacoB)
3ajaun pa3HbIX BUAOB HA OIMCAHUE SIBJICHUS SJIEKTPOMAarHUTHOU
3 | MHOAYKIMM: 3aKOH DJJEKTPOMAarHWUTHOM HMHIYKUMH, IpaBuio JleHna, 1
WHJYKTUBHOCTb.
4 3ajauM Ha TNEPEMEHHBIH JJIEKTPUYECKUH TOK: XapaKTEPUCTHKHU 1
MIEPEMEHHOT0 JIEKTPUUECKOr0 TOKa.
5 3ajaun Ha TEPEMEHHBIH SJEKTPUYECKHI TOK: 3IJIEKTPUUECKHE 1
MAaIIWHBI, TPaHCHOPMATOP.
3ajaun Ha ONHMCAHWE PA3JIUYHBIX CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH:
6,7 | CKOPOCTb, OTpaXEHHE, NpeJOMIIeHHEe, HWHTephepeHus, TuppaKuusi, 2
MOJISIpU3AIHSL.
8,9, | 3agaun Mo reOMETPUUYECKON ONTHKE: 3epKajia, ONTUYECKUE CXEMBI. 3
10
11, Knaccugukarus 3anad mo CTO u npuMeps! UX perieHusl. )
12
13 3amaun Ha OmpeeNieHne ONTUYECKON CXEMBI, COAECPKAIICHCT B «IEPHOM 1
AIIMKE»: KOHCTPYUPOBAHUE, IPUEMBI U IPUMEPHI PELLICHUS.
14 DKCKYpCHS C IeJIbI0 cOOpa JaHHBIX ISl COCTABIICHUS 3a/1a4. 1
15 ['pynnoBoe 1 KOJUIEKTUBHOE PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 C 1
WCIIOJIb30BaHUEM MPUOOPOB.
16 dusznyeckas OJIMMITAAIA. 1
Mexanuka (7 yacos)
17 | O6mue MeToAbl PelICHHs 3374 110 KHHEMaTHKe. 1
18 | 3agaun Ha OCHOBHBIE 3aKOHBI JUHAMUKH. 1
19 | 3agauyn Ha MPUHIMI OTHOCUTEIHHOCTH. 1
20 | 3agauu Ha 3aKOH COXPAaHEHUS UMITYJIbCA. 1
21 | 3agauu Ha 3aKOH COXPAaHEHUs YDHEPIHH. 1
2 3amaun  Ha OMpeNeleHUE XapaKkTePUCTHUK pPaBHOBECHS (PHU3MUECKUX 1
CHCTEM.
23 | MexaHuKa KHUIKOCTEMN. 1
Mouekyasipaas ¢pusuka. Tepmoaunamuka. (6 yacon)
24 | 3aga4y Ha ONHCAHUE IIOBEICHUS UICAILHOIO ras3a. 1
25 | 3agauu Ha CBOWCTBA apOB. 1
26 | 3amayu Ha ONpEEICHUE XapAKTEPUCTUK BIAXKHOCTH BO3yXa. 1
27 | 3ajaun HA TIEPBBIN 3aKOH TEPMOTUHAMUKH. 1
28 | 3ajauu Ha TEIIOBBIE JBUTATEIIH. 1
29 | 3ajmaun HA ypaBHEHHE TETUIOBOTO OajaHca.
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DIEeKRTPpUYECcTBO. (5 YacoB)

3az[aq1/1 PAa3HbIX BUAOB Ha ONMCAHUC JJICKTPUUYCCKOI'O IMOJIA pa3IMdYHbIMU

30 1
CpeJCTBaAMHU.

31 | OOmas xapakTepUCTHKA PEIICHUs 3aa4 10 JIEKTPOCTATUKE. 1

3 3az[a131/1 Ha MPUEMBI pacdy€éra COMPOTUBICHUS CIOXKHBIX SJEKTPHUUECKUX 1
HeTnen.

33 | 3ajaum Ha pacu€rt yyactka uenu, umeromeit J/C. 1

34 | 3ajauy Ha ONKMCAHUE IOCTOSIHHOTO TOKA B Pa3JIMYHbBIX CPEAX. 1

35 Obo61aouee 3aHATHE. 1
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