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ITosscHUTEIRPHAA 3aIIUCKA

PaGouas mporpamma mo ¢usuke pa3padoTaHa B COOTBETCTBUU C

- ®I'OC 00O (ITpukaz MO u nayku PO ot 17 gexabpst 2010 . Ne 1897,

- Ilpukazom MunoOpazosanus PD or 5 mapra 2004 r. Noe 1089 «O6 yrBepxaeHuu
dbenepaabHOTO0  KOMIIOHEHTAa  TOCYIApCTBEHHBIX  00pa3oBaTeIbHBIX  CTaHIAApPTOB
HA4YaJIbHOTO 00IIIeT0, OCHOBHOI'O OOIIET0 U CPEAHETo (IMOTHOT0) 00IIero 00pa3oBaHUs
C M3MEHEHUSMHU U JIONOJHEHUSIMH OT 23 uronsg 2015 .,

- OcHoBHOrO 001Iero o0pa3zoBanusi (ogoOpeHa permieHueM (enepaibHOro y4eOHO-
METOJIMYECKOTO OOBEIMHEHHUS 10 00ImeMy oOpa3oBaHUIO (ITPOTOKOJ OT 8§ amperns
2015 1. Ne 1/15),

- [Ipukazom MunucrtepctBa oOpazoBanusi U Hayku Poccuiickoit deneparum ot 26
saBaps 2017 1. Nel5, ¢ usmenenusmu ot 5 utoHs 2017 . Ne 629 «O6 yTBepx)aeHUn
denepanbHOTO TEpeyHsT Y4YEOHUKOB, PEKOMEHAYEMBIX K HCIOJIb30BAHUIO TIPH
peanu3alid  HMMEIONIMX TOCYIapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTelbHbBIX
OporpaMM  HayallbHOTO  OOIIEero, OCHOBHOTO OOIIEro, CpemHero oOIero
oOpa3zoBaHUs»,

- OcHoBHO# o0pazoBarenpHO mporpammoit OOO BOY r. Omcka «COUI Nel4 ¢
YUOII»,

- YueOHbIM TU1aHOM 00111e00pa3oBaTenbHoro yupexaeHus Ha 2019 — 2020 yueOnbrit
Tof,



Heaun »JIeKTHUBHOI0 Kypca:

1. pa3BuTHME TIO3HABATEIBHBIX WMHTEPECOB, WHTEIUICKTYadbHBIX W TBOPYECKUX
CHOCOOHOCTEH B Tpolecce pemeHus (U3NYECKUX 3alad U CaMOCTOATEIHHOTO
MPUOOPETCHHSI HOBBIX 3HAHUM;

2. COBEPIICHCTBOBAHME IMOTYYECHHBIX B OCHOBHOM KypCe 3HAHWHN M YMCHH;

3. QopMmupoBaHHEe TMpeCcTaBUTEICH O MOCTAHOBKE, KiIacCU(pUKAIUNA, MpUEMax M
METO/IaX pemeHus (PU3NISCKUX 3a7a4;

4. TMpUMEHATHh 3HAHWUA MO (PU3UKE I OOBSICHCHUS SBJICHUN MPUPOJbLI, CBOHCTB
BEIICCTBA, PEIICHHWS (U3UYCCKUX 3aJ1ad, CaMOCTOSATEIBLHOTO MPHOOPETCHUS U

OLCHKH HOBOM I/IH(I)OpMaI_[I/II/I (I)I/ISI/ILIGCKOFO COACpIKaAHUA.

3axauu Kypca:

1. yrnyGneHue v cucteMaTu3alus 3HAHUN yJalinuxcs;
2. yCBOEHHE y4allluMHUCs OOLINX alrOPUTMOB pEIICHHUs 3a/1a4;

3. OBJIaJIeHHE OCHOBHBIMHU METOJaMH PEIICHUS 3a/1a4.
2. O0masi xapaKkTepucTHKA Kypca

[Ipouiecc pemieHust 3amayd CIAyKUT OJHUM W3 CPEICTB OBJIAJCHHS CUCTEMOUN HAy4YHBIX
3HAHMK 10 TOMY WJIM HHOMY y4yeOHOMy mpenmMery. OCOOEHHO BelHMKa €ro pojb Mpu
oOydyeHun Qusnke, TA€ 3aJayd BBICTYNAIOT JICMCTBEHHBIM CPEJACTBOM (OpMHUpOBAHUS
OCHOBOIIOJIaramux (HU3NIeCKUX 3HAHUK M YMEeHHUH. B mporiecce pemeHus o0ydaromuecs
OBJIaJICBAIOT METOJAMH HCCJIEIOBAHUS PA3JIUYHBIX SIBICHUW TPUPOJIBI, 3HAKOMSTCS C
HOBBIMH TTPOTPECCUBHBIMU UJICIMH U B3IJISAAMH, C OTKPBITHSIMU OTEYECTBEHHBIX YUEHBIX, C
JTOCTIKEHUSIMHA OTEYECTBEHHOW HAYKH W TEXHUKH, C HOBBIMH MPODECCUIMH.

[Iporpamma  SJIEKTHBHOTO Kypca OpHEHTHPYET VYYHMTENs Ha  JajbHeiIee
COBEPIIIEHCTBOBAHHUE YK€ YCBOCHHBIX OOYYArOMIMMUCS 3HAHWN W yMeHwid. [[ns »TOoro Bcs
mporpamMma JeJUTCS Ha HECKOJBKO pa3iesioB. B mporpamme BbIeNeHb OCHOBHBIE pa3/eiibl
IIIKOJIBHOTO Kypca (U3HWKH, B HAYaje HM3YYCHHS] KOTOPBIX C YYAIIUMHCS TIOBTOPSIOTCS

OCHOBHBIE 3aKOHBI U ()OpMYJIbl TaHHOTO pasneina. [Ipu nmoadope 3agau Mo KaxxaoMy pazaetny



MOXHO UCIIO0Ib30BaTh BBIYUCIIUTEIbHBIC, KaueCTBEHHBIE, rpadguyeckue,
AKCTIEPUMEHTATBHBIC 3a/1aUU.

B nHauane u3ydeHus Kypca JaeTcs JBa YpOKa, LIEJIbI0 KOTOPBIX SIBISETCS 3HAKOMCTBO
yYaIIUXCs C MOHATHEM «3ajjaday, uX Kiaccudukanue 1 OCHOBHBIMHU CITOCOOAMU PEIICHHUS.
Bonbioe 3HaueHue naercs anroputMmy, KOTOPbIA (HDOPMUPYET MBICIUTEIbHBIC ONEpallvu:
aHaJ U3 YyCIIOBHS 3aJayM, JOTaJKa, MPOEKT PEIICHUs, BBIABMKEHHUE TUIOTE3bl (pEIICHUE),
BBIBOJI.

B 10 knacce npu perieHuu 3aaad oco0oe BHUMaHUE YJEIseTCsl MOCIeA0BaTeIbHOCTH
NEeUCTBUM, aHau3y (PU3NUECKOro SBIEHUS, MPOTOBAPUBAHUIO BCIYX PEIICHUS, aHAIN3Y
NOJIy4eHHOro oTBeTa. Eciiv B Havase pasjena JJid WUTIOCTPALMU UCTIONB3YIOTCS 3a/1auu U3
MEXaHUKH, MOJICKYJISIPHOU (PU3HUKHU, SJIEKTPOAUHAMUKHU, TO B JATbHEHUIIIEM PEIIAOTCs 3aauu
U3 paszenoB Kypca ¢puszuku 11 kiacca.

[Tpu moBTOpeHHM 0000IIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETHYECKUN MaTepual,
TaK W TPUEMBbI pEIIeHUs 3a/lady, MPUHUMAIOTCS BO BHUMAaHUE 1€ TMOBTOPEHUS IIPHU
MOJATOTOBKE K €IMHOMY TOCYAaPCTBEHHOMY 3K3aMEHY.

[Ipu pemenun 3amady MO MEXaHUKE, MOJEKYJISIpPHOW (U3MKE, DIEKTPOAMHAMUKE
rJIaBHOE BHUMaHUE oOpamraeTcss Ha GOopMUpPOBaHUE YMEHHH peliaTh 3a7a4u, Ha HAaKOIUICHHE
OMbITa pEUICHU 334 PA3JIUYHON TPYAHOCTH.

B koHiue u3zyueHuss ocHOBHbIX TeM («KuHematnka u nuHamukay, «MomjekylsipHas
dusnkay, «IIEKTPOAMHAMHKA») MPOBOISITCS WTOTOBBIC 3aHATHSA B (opMe MPOBEPOUYHBIX
paboT, 3aaHusl KOTOPBIX COCTABIICHBI Ha OCHOBE OTKPHITHIX 0a3 EI'D no ¢gusuke yactu «B»
u gactu «Cy». PaboThl paccunTanbl Ha JBa yaca, cojaepkar ot 5 go 10 3amad, n1Ba BapuaHTa.
[locne wu3ydenus HeOodbIMX TeM («3aKOHBI coxpaHeHus. [wuupocratukay», «OCHOBBI
TEPMOJANHAMUKNY», «BOJHOBBIE M KBAaHTOBBIE CBOWCTBA CBETa») IMPOBOIATCS 3aHITUS B
¢dbopme TecToBoit paboThl Ha 1 yac, copepkameit 3ananus u3 EI'D (dacth «A» 1 yacth «By).

IIpuHIUNBI 0TOOPA COEPKAHUSA M OPraHU3ALUYU Y4eOHOI0 MaTepHuasa

o COOTBETCTBHE  COJIEpXKAHUS  3ajlad  YPOBHIO  KJIACCUYECKOM  (PU3HKH,
BBIJICP)KABIITUX TPOBEPKY BPEMEHEM, a TAaK)KE YPOBHIO Pa3BUTHs COBPEMEHHON (U3HKH, C
BO3MOKHOCTbBIO MOCTPOEHUS B MPOIIECCE PEUICHUs PU3MUECKUX U MAaTEMATUYECKUX MOJIeNIen
M3y4yaeMbIX OOBEKTOB C pa3IMYHOW CTENEHBIO JeTaau3allii, peaju3yeMol Ha OCHOBE

MIPUMEHEHUS: KOHKPETHBIX 3aKOHOB (DM3UUECKUX TeOpuH, (QyHIAMEHTAIbHBIX (U3UUYECKUX
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3aKOHOB, METOJOJIOTHYECKUX MPUHIMUIOB (PU3MUKH, & TAKKE METOJO0B HKCIIEPUMEHTAIbHOM,
TEOPETUYECKON U BBIUUCIUTENBHON (PU3UKH;

o COOTBETCTBHE cOJAEpKaHUA U (OpM MNpeabsBICHUS 3anady TpeOOBaHUSAM
rOCy/IapCTBEHHBIX MPOrPaMM 10 (U3ZHUKE;

o BO3MOXXHOCTb OOYYE€HHUsSl aHAIM3y YCIOBUU HKCIEPUMEHTATBHO HAOIIOJAEMBbIX
ABJICHUM, pacCMaTPUBAEMbIX B 3a]1a4€;

o BO3MOXXHOCTh (DOPMHPOBAHUS MOCPEICTBOM COAEPKAHMS 3a/1ady U METOJIOB MX
pElIeHHs] HAyYHOTO MUPOBO33PEHUS U HAYYHOTO MOJXO0Jla K U3YUYEHUIO SBJICHUN MPUPOJIBbI,
aJIeKBAaTHBIX CTUJIIO MBIIJICHUS, B paAMKaX KOTOPOTO MOXKET OBbITh pelleHa 3a/aya;

o KU3HEHHBIX CUTYallui U pa3BUTHS HAYYHOTO MHUPOBO33PEHUS.

[Ipennaraemsplii Kypc OpPHUEHTHPOBAaH Ha KOMMYHHUKATUBHBIA HCCIIEOBATEIbCKUN
noaxoJ B OOyYE€HHH, B KOTOPOM TMPOCIEKUBAIOTCS CIEAYIOIIME JTambl CyObEeKTHOU
JESTENBHOCTU YUYaILUXCSl M YYUTENSl: COBMECTHOE TBOPYECTBO YUMTENS MU YYAIIUXCS IO
CO3/1aHHI0 (PU3NUECKON MPOOIEMHON CUTyalluu WIN JESTENIbHOCTH 110 O00pY 1UKIa 3a7a4
0 HM3yyaeMoOW TeMmMe — aHajdu3 HaWJeHHOM mnpoOJieMHOM cuTyauuu (3aJadu) 4YeTKOoe
GopmynupoBanue (usnueckor dYactu MmpoOieMsl (3a7aun) BBIIBIDKCHHE TMIIOTE3
pa3zpaboTka Mozeneld ((PpU3NYECKHX, MaTeMaTU4YEeCKUX) IPOTHO3UPOBAHME PE3YJIbTaTOB
pa3BUTUS BO BPEMEHM SKCIEPHUMEHTAIbHO HAOJIOaeMbIX SBJICHUMN IIpOBEpKa M
KOPPEKTHPOBKA THMIIOTE3 — HAXOXICHUE PEIICHWM  IPOBEpKa M AHAJIM3 PEIICHHH —
IPEJIOKEHNS 10 HCIIOIB30BAHUIO IOJYYEHHBIX PE3YyJbTAaTOB JJI IOCTAHOBKM U PELICHUS
Apyrux npoOsem (3a1a4) Mo u3ydaeMoil TemMe, 1o paHee U3yUYEeHHbIM TeMaM Kypca (GU3HKH, a
TaK)Ke€ [0 TEMaM JIPYTUX PEIMETOB ECTECTBEHHOHAYYHOI'O IIUKJIA, OLICHKA 3HAa4CHHUS.

OO0mme peKkoMeHIaMU K IPOBEICHHUIO 3aHATHI

IIpy m3yuyeHum Kypca MOTYT BO3HHKHYTh METOAMYECKHE CIOKHOCTH, CBS3aHHBIE C
TEM, YTO 3HaHHUH MO OOJBIIMHCTBY Pa3AeNoB Kypca (pU3MKM Ha YPOBHE OCHOBHOW IIKOJIBI
HEJ0CTaTOYHO ISl OCO3HAaHHOI'O BOCIIPHSTHS Psiia pacCMaTPUBAEMBIX BOIIPOCOB U 3a]1a4.

bonbiiass yacTe Marepuana, COCTABIIAIOIIAS COAEpP)KAHWE MPUKIATHOTO Kypcea,
COOTBETCTBYET  TOCYJapCTBEHHOMY  00Opa3oBaTeNbHOMY  CTaHAApTy  (U3UYECKOTO
oOpa3oBaHus Ha NPO(UILHOM YPOBHE, B CBSI3U, C YEM KypC HE CTOJBKO PACHIMPSET KPyT
MIPEJIMETHBIX 3HAaHUW YYallMXCs, CKOJIBKO YIIYOJII€T MX 3a CUET YCHJIEHHS HENpPEeIMETHBIX

MHPOBO33PEHYECKON U METOIOJIOTHYECKON KOMIIOHEHT COJICPKAHUS.



MeToabl ¥ OpraHu3anMoOHHbIe (GOPMBI 00yUCHUSA

Jna peanuszanuu 1ejle M 3a7ad JaHHOTO IIPUKIIAJAHOTO Kypca IPearnosiaraercs
UCIIOJIb30BaTh  cieayiomme (OopMbl  3aHATUN: MPAKTUKYyMbl 10 PEIICHUIO 3ajad,
caMoCTOsITeJIbHAsE paboTa ydaluxcsi, KOHCYJbTaluW, 3ader. Ha 3aHATHSAX NpUMEHSIOTCS
KOJUIEKTUBHBIE U MHIWBUIYyaJIbHbIE (POPMBI paOOThI: IOCTAHOBKA, PEIICHUS U OOCYX ACHUS
pelieHust 3ajay, MOJArOTOBKA K €JUHOMY HalMOHAJIbHOMY TECTUPOBAHUIO, MOAOOpD U
COCTaBJICHUE 3aJ1a4 Ha TeMy U T.A. [Ipeanonaraercs Takke BBIIIOJIHEHUE JOMAIIHUX 3a1aHUN
1O peleHuto 3a1a4. J{oMuHaHTHOM ke (GOpMON YUeHHS JOJIKHA CTAaTh MCCIeI0BaTelIbCKas
JeSTENbHOCTh YYEHHKA, KOTOpast MOKET OBITh peain30BaHa KaK Ha 3aHATHUSX B KJlacce, Tak U
B XOJI€ CaMOCTOSITEIbHOM paboThl ydamuxcsi. Bce 3aHATHS MOMKHBI HOCUTH MPOOJIEMHBIM
XapakTep U BKIIIOYATh B ¢€0sl CaMOCTOSITEIbHYIO PaboTy.

Mertonbl 00y4yeHus, IPUMEHSIEMbIE B paMKaxX MPUKIAJHOTO Kypca, MOTYT M JIOJKHbI
OBITh IOCTAaTOYHO Pa3HOOOpa3zHbIMU. [Ipexae Bcero 3To MccienoBaTesbekas paboTa caMux
y4almuxcsi, COCTaBJIeHuEe 00001arIuX Ta0Iull, a TaKXKe MOATOTOBKA U 3aIlUTa YYallUMUCS
AJITOPUTMOB PEILICHUA 3a71a4y. B 3aBUCUMOCTH OT MHAMBUYAJIBHOIO IIJIAHA YYUTEIIb JOJLDKECH
opearatb  y4yaluiuMcs IIOATOTOBJICHHBIM KM IIE€PEYEeHb 3a4ad  Pa3jIM4HOIO YpOBHSA
CJIO’KHOCTH.

[ToMuMo wucCCIIEIOBATEIBCKOTO METOJA ILIENeCO00pa3HO HUCIOJIb30BAaHUE YAaCTUYHO-
MOWCKOBOTO, MPOOJEMHOT0 W3JI0XKEHHUsS, a B OTHENbHBIX Clydasix HHPOPMAIMOHHO-
WJUTFOCTpAaTUBHOrO. IlocnenHuil MeTon NpPUMEHSAETCS B TOM Cllydae, KOrJa y Yydalluxcs

OTCYTCTBYCT 6333, IMO3BOJIAIOIIAA UCITIOJIb30BATh IIPOAYKTHUBHBIC MCTOEI.

CpencrBa o0yueHust

OCHOBHBIMH CpEICTBAMU O0YYECHUS TIPU U3YUCHHUH MPUKIIATHOTO Kypca SIBISIFOTCS :

. duznyeckue MpruOOPHI.

. ['paduaeckue mmocTparuu (CXeMbl, 9epTEKH, TPADUKH).
. JInaKkTHIeCKue MaTEPHAIIBI.

. Y4eOHUKN GUBHUKH TSI CTAPIINX KIACCOB CPETHEH MIKOJIBI.
. VYyebHbie nocobus no Gpusnke, COOPHUKHU 3a7ad.



Opranusanus caMoCTOATEIbHOM PadoThI

CaMmocTrosTenbHas paboTa MNPEANoNaracT Co3JaHUE IUIAKTUYECKOIO KOMILIEKCa
3a/1a4, PELICHHBIX CAMOCTOATEIIBHO HA OCHOBE MCIIOJIb30BAHUS KOHKPETHBIX 3aKOHOB
¢usznueckux Teopui, (QyHIAMEHTaIbHBIX (UIUYECKUX 3aKOHOB, METOAOJOTHYECKHUX
OPUHIUNOB (U3UKK, a TaKKe METOJOB HKCIEPUMEHTAIbHOW, TEOPETHUUECKOW H
BBIYUCIUTEIHON (DU3UKK M3 pa3IMYHBIX COOPHUKOB 3a/1a4 ¢ OpUEHTaluel Ha NpodUiIbHOE
oOpa3oBaHue y4aluXcsl.

OxugaeMbIMU pe3yJIbTATAMHU 3AHATHH ABJISIIOTCH

. pacuIpeHre 3HaHU 00 OCHOBHBIX aJiTOPUTMAaX pEelIeHHs 3a]a4, pa3InyHbIX
MeToAax NMpueMax pelieHus 3a1ay;

. pa3BHUTHE MMO3HABATENILHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH Ha OCHOBE OIbITa CAaMOCTOSITEILHOTO MPUOOPETEHUST HOBBIX 3HAHUH, aHAIIU3a
U OLICHKH HOBOMW MH(pOopMaIuy;

. CO3HATEJIbHOE CaMOOIIPEIETICHUE YUEHUKAa OTHOCUTENIBHO NMPOQuIs
JaJIbHENIIero 00y4eHHs Ui NMpoQecCUOHANbHON 1eATEIbHOCTH;

. HOJIy4YeHHE MPEACTaBICHUI O poiu (PU3UKK B TO3HAHUM MUpPa, PU3NUECKUX U

MAaTEMAaTHYCCKHNX MCTOJaX MCCIICTOBaAHMA.

TpeOoBaHus1 K YPOBHIO OCBOCHUSI COAEPKAHMUA Kypca:

VYuammuecs 101KHbI yMeEThb:

- aHAJIM3UPOBATh (PU3NUECKOE SBIICHUE;

- MPOTrOBapHUBaTh BCIYX PEIICHUE;

- aHAJIU3UPOBATH MOJTYUYECHHBIN OTBET;

- KIaccu(UIMpPOBaATh MPEAIOKECHHYIO 3a71a9Yy;

- COCTaBJIATh NPOCTEUIINX 3a/1a4H;

- MOCTEA0BATEIbHO BBIMOJHATH U MPOTOBAPUBATH ATAIlbl PEIICHUS 3a/1a4l CPEIHEH
TPYJHOCTH;

- BBIOMpATH pallMOHATBHBIN CIIOCO0 PEIICHUS 3a/1a4H;

- pemaTh KOMOMHUPOBAHHBIE 3a/1a4U;

- BJIaACTh Pa3JIMIYHBIMHA MCTOdaMHU PCIICHUA 3aJa49. aHAJIUTHYCCKHUM,



rpauuecKuM, S3KCIEPUMEHTAIBHBIM U T.JI.;

BJIaJICTb MCTOJaMHU CAMOKOHTPOJIA 1 CaMOOIICHKHA



3. Conep:xaHue Kypca

10 -11 xmaccel

du3nueckas 3agava.
Kuaaccnduxanus 3agau
(4 9)

Uto takoe Qusnueckas 3amaya. CoctaB usuyeckoin 3amaun. dusnyeckas Teopus U
peleHue 3a7a4. 3HaueHue 3a7a4 B 00YUCHUU U KU3HHU.

Knaccuduxanusa ¢uzndeckux 3aaad no TpeOoBaHUIO, COJIEPKAHUIO, CIIOCOO0Y 3aIaHus U
pemenus. [IpuMepsl 3a1a4 BceX BUIOB.

Cocrapnienne Qusnueckux 3amady. OCHOBHbIE TpeOOBaHUS K COCTaBJICHUIO 3ajad.

Crnioco0ObI ¥ TEXHHMKA cocTaBlieHus 3a1a4. [I[puMephl 3a/1a4 BceX BUJIOB.

IIpaBuiia u npuemMsbl pemieHust GU3HYECKUX 32124
(69)

OO6mue TpeOoBaHUS NpH penieHnd (HU3NYECKUX 3aj1ad. DTarbl peleHus GUu3ndecKon
3ajaun. PaboTa ¢ TekcToMm 3amadyu. AHamu3 (U3NYECKOrO SBJICHHS; (GOPMYIUPOBKA WIEH *
pemenus (TiaH peunieHus). BeimonHeHwe TutaHa pemieHusl 3agadd. YuciaoBoil pacuer.
Hcnonb3oBaHre BBIYUCIUTEIBHON TEXHUKUA JJISI PAcyETOB. AHAIM3 PEIICHUS U €ro
3Hauenue. OdopmiieHne pernieHus.

TunuuHble HETOCTATKU TPH pelIeHUH U OOPMIICHUHU pemIeHHS (U3UYECKON 3aJ1auu.
N3ydyenne mnpuMepoB pemieHus 3aaad. Pa3jauyHble NpUEeMbl W CHOCOOBI  PEIICHUS:
AITOPUTMBI, AHAJIOTHH, TEOMETPHUYECKHE TpHeMbl. Meroa pa3MepHOCTel, rpadudeckue

peuicHusd 1 T. O.

J/InHaMuKa U cTaTHKA
(8 1)

KoopauHaTtHbIli MeTOn pelIeHus 3ajad Mo MexaHuke. PenreHue 3agady Ha OCHOBHBIE
3aKOHbl JUHAMUKHW: HbBIOTOHA, 3aKOHBI JUISI CHJI TATOTCHUS, YOPYrOCTH, TPEHHUS,
CONPOTHUBIICHUA. PelieHne 3amady Ha JBUKEHUE MaTEpHAIbHOM TOYKH, CHCTEMBI TOYEK,
TBEPIOIO Tea MO ACUCTBUEM HECKOIBKHUX CHUIL.

3ajaun Ha ONpeJETICHUE XapaKTEPUCTUK paBHOBECHS (PU3UUECKUX CUCTEM.



3amaun  Ha TOPUHIUMI  OTHOCUTEIBHOCTH: KHHEMATUYECKUE U JUHAMHYECKHUE
XapaKTEPUCTUKU ABMKECHHUSI TeJIa B Pa3HbIX MHEPIIUATIBHBIX CUCTEMAaX OTCUETA.

[lonGop, cocTaBieHME W pEIIEHHWE MO HHTEpecaMm pas3JIMYHBbIX CIOXKETHBIX 3aj]ad:
3aHUMATEIbHBIX, SKCIIEPUMEHTAIIBHBIX C OBITOBBIM COJAECPKAHUEM, C TEXHUYECKUM U
KpaeBeAYECKUM COJIEPKAHUEM, BOCHHO-TEXHUYECKUM COJICPKAHUEM.

DKCKYpCHH € LIEIb0 0TOOpa TaHHBIX AJIs COCTABIECHMS 3aa4.

3aKOHBI COXpaHeHHS
(8 )

Knaccudukanusa 3amad mo MexaHUKE: pelieHue 3a7ad CpPeICTBaMU KUHEMAaTHUKH,
JTWHAMUKH, C IOMOIIbIO 3aKOHOB, COXPAHEHHS.

3agaun Ha 3aKOH COXpaHEHMUS HMMITyJbca M PEAKTUBHOE JBI)KEHUE. 3aJayd Ha
ompenesieHne paboOThl W MOIIHOCTU. 3aJlayd Ha 3aKOH COXPAaHCHHUS U TPEBpAIICHUS
MEXaHUYECKOU SHEPTUH.

Pemenue 3amay HeckonbkumMu crocodamu. CocTapiieHue 3aja4d Ha 3aaHHble 0ObEKTHI
WM sBIIeHUs. B3anMmomnpoBepka pemiaeMbIX 3ajad. 3HAaKOMCTBO C IPUMEpPAMH PEIICHUS
3aJlay 10 MEXaHUKE PECIyOIUKaHCKUX U MEKTYHAPOIHBIX OJTUMITHA].

KoHcTpykTOpckue 3agauv ¥ 3aayd Ha TPOEKThI: MOJEIb aKCEIEpPOMETpa, MOJIEIb
MasTHUKa DyKO, MOJEIb KPOHIITEHHA, MOJIE/b MYIIKH C MPOTUBOOTKATHBIM yCTPOMCTBOM,
IIPOEKTHI CaMOJBUKYIIIUXCS TEJEKEK, MPOEKThl YCTPOUCTB JJIsl HAOIIOICHHUS] HEBECOMOCTH,

MOJEJIb aBTOKO0J1€0aTEIbHON CUCTEMBL.

CTpoeHne H CBOIICTBA ra3oB, )KUIAKOCTEN U TBEPABIX TeJl
(6 1)

KayecTBeHHblEe 3aJaud  Ha OCHOBHBIE IIOJIOKEHUS M OCHOBHOE YpPaBHEHHE
MonekyisipHo-kuHeTndeckoi teopun (MKT). 3agaun Ha onucaHue MoBeAEHUSI UICATBHOTO
raza: ocHoBHoe ypaBHeHue MKT, omnpeneneHne CKOpPOCTH MOJEKYJ, XapaKTEPUCTUKU
COCTOSIHMS T'a3a B U30IPOLIECCaX.

3amaun Ha CBOMCTBA MapoB: UCIOJIb30BaHUE ypaBHeHUs MenneneeBa — Knanelipona,
XapaKTEPUCTUKA KPUTUYECKOTO COCTOAHUS. 3a/1aud HA ONHUCAHUE SABJICHUN MOBEPXHOCTHOIO

CJIO4, pa60Ta CUJI IIOBCPXHOCTHOI'O HATAXKCHHA, KAIIMJUIAPHBIC ABJICHHUA, M30BITOYHOEC
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JABJICHUE B MBUIBHBIX IY3BIPAX. 3aJaud Ha ONPEICIICHUE XapaKTCPUCTHK BIAKHOCTH
BO3/IyXa.

3agaun Ha onpeesieHHe XapaKTEPUCTHK TBEPOTO Telia: aDCOMOTHOE U OTHOCUTEIIEHOE
yIUTMHEHUE, TEIIOBOE PACIIUPEHUE, 3a11ac MPOYHOCTH, CHJIa YIIPYTOCTH.

KauecTBeHHBIC W KOJMYCCTBCHHBIC 3aJaud. YCTHBIA JUANIOr TPH  PCEIICHHH
KaueCTBCHHBIX 3adad. ['paduyeckue M HSKCICPUMEHTAIBHBIC 3a7aud, 3aJa4d OBITOBOTO

COJICpKaHUSI.

OcCHOBBI TEPMOAMHAMMKH
(6 )

KoMOuHupoBaHHble 3ajauil HA MEPBbIA 3aKOH TEPMOJAMHAMUKU. 3aJaydl Ha TEIIOBbIE
JBUTATEIN.

DKCcKypceusl ¢ LieIbo cOopa TaHHBIX JUJIsl COCTaBJICHUS 3a]1a4.

KoHncTpykTopckue 3amaun M 3a7auyd Ha MPOEKTbI: MOJEIb Ta30BOI0 TEPMOMETPA;
MOJielb ~ NPEAOXPAaHUTENIIBHOTO  KJalaHa Ha  OINpENeJIeHHOE  JaBJIEHHE;  IPOEKTHI
UCIOJIb30BaHMs Ia30BBIX IMPOLIECCOB Ul MOJA4YM CUTHAJIOB; MOJENb TEIUIOBOW MalllHHBI,

IMPOCKTHI IPAKTUYICCKOT'O OIIPCACIICHUA painyCa TOHKHX KAaIllUJUIAPOB.

JJleKTPUYEeCKOe 1 MATHUTHOE T0JISI
(59)

XapakTepuCcTHUKa pPEIICHUs 3ajad paszjena: ooOliee W pa3Hoe, MPUMEPHl M MPHUEMBI
pelIeHHUS.

3agaun pa3HbIX BUJIOB Ha OIMUCAHUE JICKTPUUECKOTO TMOJIS Pa3IuYHBIMU CPEJCTBAMU:
3aKOHAMM COXPaHEHUs 3apsijia U 3aKkoHOM KysnoHa, CUIIOBBIMU JIMHUSIMU, HANPS)KEHHOCTHIO,
Pa3HOCTHIO TTOTEHIMAJIOB, YHEPrUeil. Pemenne 3a1a4 Ha ONMMCaHUE CUCTEM KOHIAECHCATOPOB.

3agayn pa3HbIX BHUJOB Ha OINKWCAHWE MATrHUTHOTO TIOJS TOKAa M €ro JIeUCTBUS:
MarHuTHas MHIYKIWS 1 MarHUTHBINA MOTOK, cujia AMnepa u cuia JlopeHna.

Pemenne kaueCTBEHHBIX SKCIIEPUMEHTAIBHBIX 3aJ1a4 C UCIOJb30BAHUEM JIEKTPOMETPA,

MarHUTHOTO 30HJIa U IPYroro 000py10BaHUs.

ITocTossHHBIM 3JIeKTpI/I‘IeCKlflﬁ TOK B Pa3s/IMYHBbIX Cpeaax

(9 1)
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3amayn Ha pa3IMyHblE NPHUEMBbl pacyeTa COMPOTUBIECHUS CIOXKHBIX SJIEKTPUUYECKUX
uenei. 3agauyd  pasHbBIX BUIOB «a OINHUCAHUE DJIEKTPUUYECKUX UEeNed IMOCTOSHHOIO
ANEKTPUYECKOr0 TOKa C MOMOIIbI0 3akoHa Oma sl 3aMKHYTOM 1enu, 3akoHa J[xoyns —
JleHua, 3aKOHOB IOCJIEIOBATEIBHOTO M NapaJIENbHOIO coequHeHUuN. O3HAKOMIIEHHE C
npaBwiamu Kupxrodpa npu pemenun 3amad. [loctaHoBka M pemeHue (QpOHTAIBHBIX
HKCIIEPUMEHTANBHBIX 3a/lad Ha ONpeJleleHUe IMOKa3aHWi MNpUOOPOB MpPU H3MEHEHUU
COMPOTHUBJICHUS T€X WM MHBIX YYACTKOB LIETH, HAa ONPEJIEJICHUE CONPOTUBICHUN Y4aCTKOB
nenu u 1. 1. Penienue 3a7a4 Ha pacuer yyactka uenu, umerouieit 3/1C.

3aayn Ha OMMCAHHE TMOCTOSHHOTO JJIEKTPUYECKOTO TOKA B 3JIEKTPOJUTAX, BaKyyMe,
ra3ax, MOJYNPOBOAHUKAX: XapaKTEPUCTUKA HOCHUTENEH, XapaKTEpPUCTHKA KOHKPETHBIX
aBieHuid u ap. KauecTBeHHble, HKCIIEpUMEHTANbHbIC, 3aHUMATeNIbHbIE 3a/Jaud, 3aJlayd C
TEXHUUYECKUM COJIepKaHeM, KOMOMHUPOBAHHBIC 3aJa4H.

KoHcTpykTOpckHe 3amauyum Ha MPOEKThI: YCTAHOBKA JJII HArpeBaHMs KUIKOCTH Ha
3aJIaHHYIO TeMIIepaTypy, MOJENIb aBTOMATUYECKOI'0 YCTPOMCTBA C AJIEKTPOMATrHUTHBIM pelie,
IPOEKTHl U MOJEIN OCBELICHUS, BBIIPSIMUTENb U YCUIUTENb HAa MOJYIPOBOAHUKAX, MOJETH

N3MCPUTCIIBHBIX HpI/I60p0B, MOACIN «UCPHOTO AIIHUKA).

DJIeKTPOMATHUTHBIE KOJIe0AHUS U BOJHBI

(14 )

3amaun pa3HbIX BUJOB HAa ONHUCAHUE SIBJIECHUSA 3JEKTPOMArHUTHOM WHAYKUIWU: 3aKOH
AIEKTPOMArHUTHON MHAYKLINH, paBuiio JIeHI1a, ”HTYKTUBHOCTb.

3amaun Ha TEPEMEHHBIM JJIEKTPUYECKUM TOK: XapaKTEPUCTUKU MEPEMEHHOTO
AIEKTPUUECKOTO TOKA, AIEKTPUUECKHE MAIINHBI, TPaHCPOPMATOP.

3amaul Ha ONMCAHUE PA3JIMYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: CKOpPOCTb,
OTpakeHHWe, NpeloMIIeHHe, WHTepdepeHus, Aupakiusi, Tnoasipu3anus. 3ajadd 1o
T€OMETPUIECKON ONTHKE: 3epKaina, ontudeckue cxembl. Kmaccudukamus 3agad mo CTO u
MIPUMEPBI UX PELICHUS.

3amaun Ha OMNpEJETIeHUE ONTHUYECKON CXEMbl, COJEpKALIEHCS B «UEPHOM SIIIHKEN:
KOHCTPYUPOBAHHE, MPUEMBI U MPUMEPHI penieHus. [ pynmnoBoe W KOJIEKTUBHOE PEUICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 C MCIOJIb30BaHUEM ocuuiuiorpada, 3BYKOBOTO TeHeparopa,
TpaHcopmMaropa, KOMIUIEKTa MPUOOPOB ISl U3YUECHUS] CBOMCTB 3JEKTPOMArHUTHBIX BOJIH,

AIEKTPOU3MEPUTEIIHLHBIX TPUOOPOB.
12



DKCKypcusl ¢ LIeIblo cOOpa JaHHBIX JUIsl COCTaBJICHUS 3a1a4.
KoHcTpykTOpCcKME 3amauM W 3aa4yd HA MPOEKTHI: IIOCKMM KOHJAEHCATOP 3aJaHHOU
€MKOCTH, TE€HEpaTOphl Pa3IUYHbIX KoJieOaHUU, NpHOOp s M3MEPEHHUs OCBEILEHHOCTH,

MO/IEJIb MIEPEeAAUN ANEKTPOIHEPTUHU U AP.

Oo6o0maomee 3aHATHE 110 METOAAM U PUEMaM pelieHUus (PU3NIECKUX 3a1a4
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Ka.ﬂeﬂnapﬂo — TEMaAaTUYI€CKO€ IIJIAHUPOBAHUE

10 xxace
e Tema 3aHsaATUA Koa- | Jlara
n/n Bo
4acoB
BBenenue (1 yac)
dusznueckas 3ajaya.
1 | Knaccudukamus 3anay. IlpaBuna u  mnpueMsl  pelieHus 1
du3nUecKux 3aaay.
Kunemaruka (4 yaca)
2 | OCHOBHBIC 3aKOHBI U OHSATHUSI KHHEMATHKHU. 1
3 Pemiennie pacuetHbiXx W rpaduueckux 3a7ad Ha paBHOMEPHOE 1
JBIKCHUE.
4 | Pemienue 3a/1a4 Ha paBHOYCKOPEHHOE JIBUKECHUE. 1
5 | JIBmkeHue 1o okpyKHOCTH. PenieHue 3aaau. 1
JInnamuka u cratuka (6 4acon)
KoopaunaTtHbiii MeTO pellieHUd 3a]1a4d 10 MeXaHuke. PemieHue
6 |3ama4 Ha OCHOBHBIE 3aKOHBI JUHAMUKHU: HbIOTOHA, 3aKOHBI IS 1
CHUJI TATOTEHMUSI, YIPYTOCTHU, TPEHUSI, COMPOTUBJICHHUS.
v Pemienue 3ama4 Ha JABUKEHHE MaTEpPUATIbHOM TOYKH, CUCTEMBI 1
TOYEK, TBEPAOTO TeJIa MOJT IEUCTBUEM HECKOJIbKUX CHUJI.
8 3agaun Ha ONpPEACICHHE XapaKTEPUCTUK PaBHOBECHS 1
(M3UIECKUX CHCTEM.
3agayu Ha TMPUHLIMI OTHOCUTEIBHOCTH: KMHEMATHYECKUE
9 | m nuHaAMHMYECKHE XapaKTEPUCTUKU JBHXKEHHUSI TeJla B Pa3HBIX 1
WHEPLUHMATBHBIX CUCTEMaX OTCYETA.
10 [TonOop, cocTaBieHue u penieHne 3a1ad Mo HHTEPECaAM. 1
11 dusnyeckas oJIMMIIHAA. 1
3akoHbl coxpaHeHus (7 4acoB)
Kimaccudukanus 3amad 1mo MeXaHUKE: peEIIeHHEe 3aj1ad
12 | cpenctBaMM KUHEMATHUKH, TWHAMHUKH, C TTOMOIIBIO 3aKOHOB 1
COXpaHEHUS.
13 3agauyn Ha 3aKOH COXpPAaHEHUS WMITYJbCa M PEAKTUBHOE 1
JIBIOKCHUE.
14 | 3agaum Ha onpeneneHue pabOThl U MOIIHOCTH. 1
15 3agaun Ha 3aKOH COXPAHCHHUS U TPEBpAICHUS MEXaHHUYECKOU 1
sHepruu. Pemenne 3a1a4 HECKOJBKUMH CITIOCOOaMMU.
16 CocraBiieHHE 3ajlad Ha 3aJaHHbIE OOBEKTHl WU SBIICHUS. 1
B3aumonpoBepka pemnaembIx 3aaad.
17 3HAKOMCTBO C TMpUMEpPaMU PEIICHUS 3aJa4 [0 MEXaHHUKE 1
pecnyOIMKaHCKUX U MEXIYHAPOIHBIX OJUMITHA.
18 dusnueckasa oauMIIMaaA. 1
CTpoeHue U CBOMCTBA ra3oB, sKUAKOCTEH M TBEPABIX TeJ (S5 4acoB)
19 KauecTBeHHbIC 3a1au HA OCHOBHBIC MOJIOKEHHSI U OCHOBHOE 1

ypaBHEHHE MOJIeKYJIapHO-KuHeTnyeckon Teopun (MKT).
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3ajaun Ha OIMCAHHME ITOBEACHHUS MACaJbHOIO Ta3a: OCHOBHOEC

20 | ypauenune MKT, omnpeaeneHne  CKOPOCTH  MOJEKYIL, 1
XapaKTEPUCTUKHU COCTOSIHUS ra3a B U30IMPOIECCax.
3amaun Ha CBOICTBa TApOB: KCIOJIB30BAHHE YPABHEHHUS
21 | MenneneeBa—Knanelipona, XapakTEpUCTUKA KPUTHYECKOTO 1
COCTOSTHUS.
3amaun Ha ONPEAEIICHUE XapaKTEPUCTHK TBEPIOIrO TeENA:
22 | abCoNIOTHOE W  OTHOCHUTENIbHOE  YJ/UIMHEHUE, TeIUIOBOE 1
pacunpeHue, 3amnac NpoOYHOCTH, CUJIa YIPYTOCTH.
93 KauecTBeHHbIE U KOJTMYECTBEHHBIC 3a/1auu. [ 'paduueckue 1
U DKCTIEPUMEHTAIbHBIC 3aJ1a4H, 3a/1a4 OBITOBOTO COJICP>KAHMS.
OcHOBBI TEPpMOTUHAMHUKH (4 Yaca)
24 KomOuHupoBanHble  3aaud  Ha  TEPBBIM  3aKOH 1
TEPMOJIMHAMUKH.
25 3aa4yy Ha TEIUIOBBIE JIBUTATEIIH. 1
26 KoHcTpyKkTOpCKHE 3a/1aun U 3824l HA TPOEKTHI: 1
27 duznueckas onuMNHUaaA. 1
duekTpuueckoe moJje (4 yaca)
28 XapakTepuCTHKa peuieHusl 3ajad pasjaena: oduiee u 1
paszHoe, MPUMEPHI U IPUEMBI PEIICHUSI.
3amaun pa3HbIX BUAOB HA OMMCAHHE DIEKTPUUYECKOTO MOJIs
29 | pa3NIMYHBIMU CpEJICTBAMU: 3aKOHAMHM COXpPAaHECHHUS 3apsia u 1
3akoHOM KysoHa, CUI0OBBIMM JIMHUSIMU, HAIPSIKEHHOCTBIO.
30 3ajadn pa3HbIX BUJOB HA OMHUCAHUE AIEKTPUUYECKOTO nois 1
Pa3JIMYHBIMU CPEICTBAMU: PA3HOCTHIO NOTEHIIMAJIOB, YHEPTHUEH.
31 Penienre 3a1ay Ha ONMCaHUE CUCTEM KOHJIEHCATOPOB. 1
ITocTOSAHHBII JIEKTPUYECKHI TOK B Pa3JIMYHbIX cpeaax (4 yaca)
32 3amaun Ha pa3lIMYHbIE MPUEMBbI pacueTa COMPOTHBICHUS 1
CJIOKHBIX JIEKTPUYECKUX LETIECH.
Pemenue 3aau Ha pacuer ydactka 1enu, umeromeit JJ1C.
33 |IloctanoBka u pemieHne (PPOHTAIBHBIX HKCIIEPUMEHTATBHBIX 1
3aJla4y Ha OMpeJIeICHNE MOKa3aHui MpuOOpPOB.
34 Pemenue 3amay Ha onpeesieHne MorpenTtHocTd mprudopos 1
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Ka.ﬂeﬂnapﬂo — TEMAaTUYIECCKO€ IJIAHUPOBAHHUE

11 kaacce
Tema 3aHsaTHA Koua- | dara
Ne
BO
n/n
4acoB
MarnuTtHoe moJie (2 yaca)
3ajaun pa3HbIX BUJOB HAa OMHCAHWE MArHUTHOTO TOJIS
1 |Toka W ero JAEUCTBUS HA MPOBOJHUK C TOKOM: MarHUTHas 1
WHYKIWSI 1 MAarHUTHBIN NOTOK, cuiia Amrepa.
9 3aaun pa3HbIX BUJOB HAa OMHCAHWE MArHUTHOTO TOJIS 1
TOKa U €T0 JICMCTBUS Ha JBWKYIIMMICS 3apsal: cuia JIopeHna.
JJIeKTPOMATHUTHBIE KoJle0aHus1 U BOJIHBI (14 yacoB)
3aaun  pa3HBIX BUJOB HAa  OINHCAHHWE  SBJICHUSA
3 | DMeKTPOMAarHUTHOW MHAYKIIUW: 3aKOH DJEKTPOMarHUTHOMU 1
WHYKIIUU, paBio JIeH11a, MHIYKTUBHOCTb.
4 3ajaun  HA  TIEPEMEHHBIH  DJIEKTPUYECKUU  TOK: 1
XapaKTEPUCTUKU TIEPEMEHHOTO JICKTPUYECKOTO TOKA.
5 3amaun  HAa  NEPEMEHHBIA  DJIEKTPUYECKUNA  TOK: 1
AIIEKTPUUECKHE MAIlIUHbI, TpaHchopmaTop.
3amadn Ha ONMHMCAHHWE PA3JIMYHBIX CBOMCTB AJIEKTPOMArHUTHBIX
6, 7 | BOJIH: CKOPOCTb, OTPaK€HHE, MPEIOMIICHUE, WHTEPPEPEHIIHs, 2
nudpakiys, NoJsipu3alus.
8, |3amaun MO TreOMETPUYECKOW ONTHKE: 3€pKajla, ONTUYECKUE
9, | CXEMHI. 3
10
11, Knaccuduxanus 3anad mo CTO u npuMepsl UX pelieHus. 2
12
3agauyu Ha OMpE/ICICHUE ONTUYECKOM CXEMBI, COJIeprKallleiics B
13 | «<4epHOM SIIMKE»: KOHCTPYUPOBAHUE, NPHEMBI U MPHUMEPHI 1
peuIeHus.
14 DKCKypcUs ¢ Ienbio cOopa JaHHBIX IS COCTAaBJICHUS 1
3a/1au.
15 I'pynmoBoe u KOJIJIEKTUBHOE peuieHue 1
HKCIIEPUMEHTATBHBIX 3aJ1a4 C UCTOJIb30BaHHEM MPUOOPOB.
16 dusnyeckas oJIMMIIHAA. 1
Mexanuka (7 4acoB)
17 | OOmue MeToIbl pelIeHus 3a/1a4 110 KHHEMATUKE 1
18 | 3amaum Ha OCHOBHBIC 3aKOHBI TMHAMHUKHU 1
19 | 3amauym Ha TPUHIATT OTHOCUTEIBHOCTH 1
20 | 3amaun HA 3aKOH COXpPAHEHUS UMITYJIbCA 1
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21

3ajaun Ha 3aKOH COXPAHEHUsS SHEPTUU

22 | 3ajmauu Ha OmNpeeICHUE XapaKTEPUCTUK PAaBHOBECHS
(bU3UYECKUX CUCTEM

23 | MexaHuKa KUJIKOCTEH
Monekynsipnas ¢pusukaTepmonnnamuika (6 4acoB)

24 | 3ajauu HaA ONMKMCAHME MOBECHUS UEATBHOTO ra3a

25 | 3ajauu HA CBOMCTBA NapoB

26 | 3ajauun Ha ompeeeHNe XapaKTEPUCTUK BIaXKHOCTU BO3/lyXa

27 | 3ajaun HA TIEPBBIA 3aKOH TEPMOIUHAMUKH

28 | 3ajmauu Ha TEIUIOBBIE JBUTATEIU

29 | 3agauu Ha ypaBHEHHE TEIUIOBOTO OanaHca

30 | 3amaum pa3HBIX BUIOB Ha ONMKCAHUE YIEKTPUIECKOTO TOJIS
pa3IUYHBIMU CPEACTBAMU

31 | O6mias xapakTepuCTHKa PEIICHUS 3a/1a4 10 AIEKTPOCTATUKE

32 | 3agauu Ha IPUEMBI pacdy€Ta COMPOTUBIICHUS CIIOKHBIX
AIEKTPUYECKHUX LIeTIeh

33 | 3agauu Ha MPUEMBI pacy€Ta CHIIBI TOKA CIIOKHBIX
AIEKTPUYECKHUX LIeTIeh

34 | 3agauu Ha IPUEMBI pacdyETa HAMPSHKEHUS CIIOKHBIX

BJICKTPUYECKUX LECTEN
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