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lloncHHTe.lohan 3anucKa
Pa6oKaH nporpaaIMa n0 3iieKruBHohiy K)pc); no ®nsuKe <al)n3uKa mar 3a marOM>> A=T lO

K.nacca cocTaB.Rena na OCHOBe aBropcKOR nporpaMMbl Kypca no Bbioopy <<Pemenue 3aHaq llo
n3 Ke>} (aBTopbl: B. A. OpiiOB, npo®eccop HCMO PAO, r. MocKBa, K). A. Caypoa, npo(beccop

BHICKOro I'I'y, r. KHPOB)
Kypc paccqriTan na yqaiauxcx 10-11 K.naccoB H npeAno.naraer coBepmencTBOBaHHe

llO=1'0rOBKlilDlcOnbHFiKOB no ocBoeHUlo OCHOBHblX pa3AenoB @u3uKU
OcHoettbte tle.ltt K}'pca:
e pa'3BUTne UHTepeca K Qu3HKe n peuneui4 q) 3HqecKHX 3a;laq;
e coBepunencTBOBaHue noJiyqewnbix B OCHOBHOM Kypce 3uamuA H yMenUi;
B $opMupoBanne npe;icTaBileiinA o nocvaHOBKe, KJtaccn$nKaunn, npKeuax n \leTOBax

pcuiieriuH UKO.nbnblx(pu3uqecKux 3a=aq
npotpaMMa ).neKruBHoro Kypca cornacoBana c TpeooBaHnxMU rocynapcTBenHoro

o6pa30Bale.ibuoro clanAapTa n coiiepKanneM ocnoBubix npOrpaMM Kypca ©u3nKn npo@nilbno
UKO.'ibi. Oua OPUetiTUpyeT yquTe.nH na ,=anbneAmee coBepmeHcrBOBaHHe yoke yCBOeHHblx
yqaiHux.inch 3HfiHUU H yXleHUU

/tile 3Toro ncx nporpaKiMa /leiuiTCH ua necks;ibKO pa3/lenoB
rlepsbiu pa3,aen 3HaKOMUT iilKO.nbHUKOB c MUHUManbHbiMU CBe,aeH14XMli o nouxruu <<3aflaqa>>,

,gael npe.acTaB.neHue 0 3HaqeHun 3auaq B )Kn3Ha, nayKe, rexHnKe, 3HaKOMUT c pa3.nnqnblxlu
CTOPOHa\lH paooTbl c 3aaaqaMU. B qacTuoCTU, OHU ,Ho;l)Knbl 3HaTb OCnOBHbie npueMbi COCTaB.neHux
33xaq. ) hteTb K.iaccn nuuponaTb 3a;iauy no TpeM-Kerbipem ocnoBanuirM. B nepBow pa3;1eiie npu
pemenkin saAaq oco6oe BHnbiaHne ynexXeTCS nocxeBOBaTenbnocTU ReacTBni, aHann3)' @n3uuecKoro
HB.neHnii, npOTOBapHBaHHHO BC.nyx peuileHux, aHanu3y nOJiyqeWHOro orBeTa. Ec.nu B naqane pa3,dena
;l;iH uiiinocTpaunu ncnoiib3yiorcx 3aiiaqn na MexanuKU, MoiieKyilxpFioa @n3nKn, 3neKrpo;luuahfnKn,
TO B AanbneHlnebl peniafoTcx 3aflaqu u3 pa3/ieiioB Kypca d)n3HKn ll Kilacca

llpu rlOBTopeHHn o6o6iaaioTcg, cucTeMaTu3upyloTcx KaK TeopeTkiqecKua NtaTepuan, TaK H
rlplleMbi peuienus 3anaq.

ocoooe Bnn\la le CiieljveT y;ieJlnTb 3aila:iaM, CBx3aHnbIM c ripo4)eCCUOnaJlbHbIMn HHTepeCahlH
UKoilbnkiKOB, a raKxe 3alaqaxl MeKnpeaxierKoro coAep)KaHuii. rlpu pa6ore c 3anaqaMn c.ne.ayer
o6pai.Hath BUU\tahoe ua Mupon033penqecKue H Meta.=o.norHqecKne o6o6iaeullx: noTpe6uocTU
O6nteCTBa n ljoclanoBKa 3a;lau, 3axaqn nl ucTopnn 4)nanKn, anaqetiue \iaaeMaTUKU /l:nH peiiieuun
3a.Haq, 03HaKObIJleHHe c CHCTeMnbIM aHZilH30M (pu3nqecKux XB.neHHA npu peuieiluu 3allaq ll /'tp

llpu u3yqenuu riepBOro pa3;leila n03MOKnbi pa3ilHqnble ®OPMbr 3anHTni: paccKa:i n 6eceBa
lllTe.rlR. BblCTyrlneHHe yqeHUKOB, n0.4po6Hoe o6b.8cHeuue npHMepOB peuueHus 3aaau, KO.n.neKTUBHax

locTaHOBKa 3KCnepHNleHTailbHblx 3azlaq, UH,aUBU.nya.nbHasi H KO.n.JieKTnBnax pa6oTa no cocTaBJienuK)
.3aliaq, KOHKypc na COCTaBJieliUe .nyquneu 3aHaqu, lnaKoxlcTBO c pa3Jiuqnblbiu 3aqaqnHKaMH n T. 21. B
pe3ynbTaTe mKO.nbnuKU .ao.mKnbi y\lets KJlaccH@HUHpoBaTb npexnwKeHHyl0 3anaqy, cocTaB.n>nb
npocreAnnue 3anaqu, nocJie.noBaTe.nbuo Bbino.nHHTb H npoioBapnBaTb 3Tanbipeuenux 3aqaq cpeAnei
CnOH{HOCTH

rlpn peweHnu saAaq no MexanuKe, MOileKyiiXpnOn @u3nKe, 3JleKTpoAunaKlnKe riiaBnoe
BnuManue o6paiuaeTCU ua +opblnponanue yhlenuM peuaTb 3a;lain, ua naKonllenue onbna peiiienuH
3anaq pa3.nliqHoA rpy.unocTU. PasBUBaeTCH caMax o6inax Tonka 3pennx Ha peuneHue 3a=aqH KaK na
I)nnCaHkie TOi'O dill PHOTO (bn3nqecKoro nBaenuii (bu3utiecKubtli 3aKonaNln. Co;lep)KaHHe TERI
lio,aoc)para raK, qroobi (pOPMupOBaTb iipn peuueHuu 3anaq OCUOBHble veTO.Hbi ,q&HHoa Qu3uqecKoA
reopuu.

C:o,HeplKauue nporpaMb4Hbix TeM o6blqHO COCTouT ul rpex KOMnoHenroB. Bo-nepBbix, B neA
Dupe,ae.neHbi laaaqu no co.nep)Kane.nbHOMy npli3naKy; BO-BTOpbiX, Bbi,ne.rieHbl xapaKrepnble 3auawu
li.lu 3a.aaqu na or,ne.nbnbie npHeblbl; B-TperbHX, ,gallbl yKa3anu# no opranu3auuu onpeaeileuHoa
]exle.nbuocTU c laaauan,{u. 3anaqu yquTeiib noA6upaer ncxo,H ii n3 KOHKpeTnbix B03MOXHOCTeB
yqauiuxcx. PeKOMeu,nyercsi, Upon.ne ncero, licno.nb30BaTb 3aaaqnuKU u3 npe,a.naraeMor'o cnncKa
nuTepaTypbi, a B neo6xo.qnblblx c.nyqaxx riJKO.nbHbie 3anaqnuKU. llpu ATOM CJle,ayer no.H6npaTb 3aMaqH
TexnuqecKoro H Kpaese,nqecKoro co,aepxaHns) 3aHUMaTe.nbubie n 3KcnepHMenTanbnble



Ha 3anxTnxx npnmenxioTCH KOiiJieKTnBnbie n null BnayaJlbnbie @OPMbl pa6oTbi: nocTanoBKa
pemeHne H o6cylK.venue peiiJenux 3aaaq, no,RFOTOBKa K o.nuMnnaue, no.n6op H cocraB.venue 3anaq Ha
re\ty H T. .a. llpeBnonaraeTcx TaK>Ke Bbino.nHenue .ao\iauilHux saaauuA no peueu 3aRaq. B store
NIRO.nbuuKFI MOryT BbiMru na reopeTLi'iecKuA ypoBeHb pemeHux 3a,naq: peuenue uo onpeZieilennoMy
n.lailsf. B.nalenLie OCUOBlibi\-iii nplleMablU peuenus, oc03uanue ,1lesre.nbnocTU no penueuuK) 3a=aqli,
CaXiOKOnTPOJtb n caKiooueuKa. MolieiinpoBanne (bn3nHecKnx XBijenun n T.A

Tpe6oBaiiun K ypOBHIO no,fjlOTOBKH yqauiiixcsi

Kiiaccu©nilKposaTb npezlilo)Kenuylo aallaqy,
aHa.nu3upoBarb @n3uqecKoe XB.neHite,
noc.nc.aOBale.nbHO BbnlO.nHHTb linporoBapuBaa~b 3TanbipeuleHux 3a,naq,
analu31tpoBarb no.nyqeHHbili OTBeT
COCVaB.nsTb npocreuuiiue 3auaqu,

pemaTb 3aaaqu cpe,aren rpynHocTU,
peunaTb KOM6nHlipoBanHble 3auatlH,
B.naQeTb pa3iluqnbiMU MeroAaMU peuneHi4x 3aRaq
atta.luTnqeCKUM, rpa(bUVeCKUM, 3KCnepnbleHTallbnbIM n T./I
B;[a,]e]b NteTO.aaxi]icab,toKOHTpo.ns n caN,iooueuKU

B ttpot\ence 6bitto.itieulla pfti.tilqHbtx eliDoB (>usuqecKo?e )KcneptiilteKma ylttjiqnecR

3HATb=

//

ycTpoAcrBa H npuHuun AeiCTBHX npu6OPOB, c KoropblMU BbinO.nnXioTCS Ha6.nloziennx,
u3xiepeHus u.nli onbirbl,
llpaBHJla o6paueHusic npu6opaxlu,

CiloCo6bin3Mepennx Aannou $u3uqecKon Be-nUqUnbi

cnocoobinbiqllc;ieHux arco.nnTHou H OTHocuTeJibHou norpennnocru npXMblX H3blepeHHn
yMETb
caNlocTOHTeiibno co6upaTb H nacTpausaTb ycraHOBKU .HJIH BbinO.nueHUH
cxeMax{ nJiU pHcyHKab{,
CaMOCTOHTe.nbHO Bbino.nnXTb nao.nlo,neHuii, OnbiTbi, npxMbie H KOCBenHbie n3MepeHUX,

Bbltll,lc.RHI'b d6coJ'lloTHvlo H OTHocLITe.nbuylo norpeinHocTb,
caNioclonTe.nbuo aHa.nFi3upoBaTb iio.nyqeHubie pesyJlbTaTbl H .ae.JiaTb BbIBO,qbl,

cocTan.nxTb orqeT o npo.ae.naHnoA pa6oTe.

OHbITOB HO



lCa:ieu/lapHo-TexiaTiiqecKoe n.naHllpoBaHlle

Co,aepnaiiiie 3aHnTlifi I K.«-
1 «0

qaCOB no @aKi'
nnauy

llli+opuaulisi BOKpyr nac
Hn@opblaunx tn®opNlaTnKa. KaK qeiioBeK noiiyqaeT
uudopMaUUK). Bli.HblUUdopMauuu no cnoco6y no.nyuenux
XpaHenne nH@opMaUnn. llaMXTb qeilOBeKa n ilahlnTb venoBeqecTBa
Hoon-ren nHq)opNiauun.
llepe;lada und)opMaUnn. HcTounuK, Kauaii, npnewnnK. llpumepbi

I nepenaqn n$opMaliuu. 3ileKlponHaH nouTa.
4 I q)opblblllpe/ICTaBiienuz nn opxlaunn

5 1 06pa6oTKa nn®opMaUUU

6 HH@opMauux H 3nannx

2 1{ Hoop)iaunouwbie lexno.loi'nu

1 1 Ku.,tnbtoTep - yHllBepcanbHaH \iamiiHa /I.nilpa6orblc
lin@opblauneh. TexnnKa 6e30nacHocTn it oprann3aunx pa6oqero

I MccTa
OCHOBHble ycTpohcTBa Korblnblo'repo, B 'rOM qHc;le ycTpoAc'rna ,Qiiil

I nBo;la un@opuannn('reKCTa, 3B}'Ka, nso6puKenux) B KoblnbloTej
KOMnblOTepHble oobeKrbi. nporpaMMbl H .aoKFMenTbi. (DaR.nbl H
[ianKU.oCUOBHbie iipaBniia nN]enonayplJjla]iiK)B

4 ')neMeuvbi noJiblOBaTeiibCKoro unTep®enca: pa6ownn CTOJI, naneilb
3agaq

5 Mbllnb, yKa3aTe.nb xlbnnu, .Hehe'rBHH c MbluilbK). ynpaBileHne
KO).{nbKyrepoM c noblouibK) xlbiuiu

6 I KOMnbPOTepwble Menlo. FilaBHoe Mend. 3anycK nporpaMM. OKHO
nporpaNthlbiltero KOMnOHeHTbl. fjnaJloi'abbie anna.oCHOnHbie
).ieMeHTbi, nMelOUIHeC51B .aHaioroBbix OKHax.

BBo;lnu(bOPMaUUU B iJamn'rb KOMnbtoTepa. KilaBnaTypa. I'pynnbi
K.laBUU. OcHOBnaJilj03uunH nalbKeB na KJlaBualype

8 i TeKCTonbiA pe,aaKTop. rlpanuiia BBOlla TeKCTa. C;lose,
npe,HJIO}KeHHe, aO3au

9 1 11pneMbi peaaKTupoBanuH(BCTanKa, yAalenne H laMeHa CnN[BOliOB)
ⓕparMenT. llepehlenieKue H y;laJlenlle q)parMenTOB. By4)ep o6Meua
KonnpoBanue $parWeUTOB

10 I rlpoBepKa npaBonHcaHHH, pacclaHOBKa nepeHocoB.
①opwaTnpoBanue CUhiBOJiOB (mpu®T, pⓑMep, navepTanue, aBeT)
①opMarupoBanue a63aueB (BblpaBHUBaHHe, orcryn nepBoA CTpoKli,

IMOKnyC'rpOWnbln HnlepBan H np )
12 I CoaAanue n $opMaxnpoBaune cnucKOB.

.L
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19

l

l

l

l

l

l

BcTatiKa B AOKI'Ment Ta6;iuubi, eC @opMaTnpoBanue n 3anonHeHue I
laH H hINt I I

14 i Koxtn bloTepna8 rpa$nKa. [lpoc reAuuA rpa@llqecKna pe;laKrop.

15 ] lpocreAunA rpa@HqecKnn pe;laKrop.

klncTpyhienTbi rpa4)uqecKoro penaKTopa. HHCTpyueHTbl c03zlanusi
npocTeimux !Ea$uuecKux o6beKroB

13

16



17 HnCTpyMenTbi rpa@nqecKOFO pe/laKTopa. }lnCTpyXfenTbi c03xannH
gpgg!!!!!!!!g !pg$nwecKux o6beKTOB

18 i klcrlpanneHne ouu6oK H nHecenue usMeueHui. Pa6oTa c
@paFNleHTaMH; };/laileuue, nepeMeuieHue, KonnpoBanne
llpeo6pa30nauue dparNlen'roB

19 ycTpoAcrna BBoJa rpa$uqecKoA }ln+op\iau [u

Hn$op\tauuounoe \tone.inponanlie

1 1 Ta6nnqnbie un®opMaUUounbie MOaenu.

2 CTpyKTypa n npaBnJla o$opuiieunsi Ta6;nTubl

rlpocTbie Ta6iHUbl.

4 1'lpocTble ra6nHubl.

5 IAnropiiTh'iiiKa

[ I [qvo TaKoe aJlropHTM.

Pa3ilnKnbie $opNtb1 3anucn aJlropuTMon (nyMepoBaKnbih cnncoK,
raonuua, OnoK-cxeMa.).
Pas.nnunbie (bOPMbi sanncn a;it OPHTMOB (nyMepoBanubii cnncoK,
ra6.luna, 6.noK-cxeNla.).

4 rlpux-tepbl nuHeiHbix anropHTMOB, anropliTMOB c Bern.neHuxl.[u H
nOBTOpenUXMU ( B noyce;lHeBHOd )Ku3HU, B nuTepalypubix
npoH3Be,aenHxx, na ypoKax MaTeNlaTUKU H T..a.).
rloBropeHlle
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Colepnanne nporpa$txibi Kypca (68q)
)iieKrpnqecKoe H MarunTnoe naJiB (8 v)

XapaKTepucTUKa peueHus 3&E&K pa3,ae.na: o6uiee H pa3noq npuuepbi H npHeMbl pemeHux
3aaaqu pa3nblx BU,HOB Ha onucanue 3.neKTPHqecKoro no;ix pa3.nnqHbIMH cpe,aCTBaMU

3aKOHaMU coxpauenu8 3apxna H 3aKOUOM KynoHa, cuiioBbiMU .nuHLixNfu, Kanpx)KenuocTbio,
pa3tlocTbD nOTeUUUanOB, 3Heprueu. Pemeuue 3aRaq Ha onucanue cucTeM Kon.aeHcaropoB.

3a.aaqu pa3ubix nn,qon na onucanlie MarnuTHoro nonii TOKa H ero ,aeucTBllx: MarnuTHan
piu;jl'Klux n MarnuTnbiii rloTOK, cnila ANniepa n cniia .nopenua

Peui[eHue KaqecTBeHHb[x 3KcnepnN[eHTai[bHb[x 3a,]aq c Hero.nb30BaH]]eM 3;]eKTpoNferpa:
ManiUTriOT0 3011.ua li.apyroro o6opy.UOBannsi.
Flog-rosnnbi aileKTpnqecKnM roK B pa3ilnqnblx cpeAax(]O q)

3anaqu Ha pa3JIHqHble npueMbl pacqeTa conpoTiiBilenux c.no)Knbix 3JleKTPHqeCKHX ueneR
3aaaqu pa:3nblx Bll,HOB na onucaHue o.neKTpuqecKux ueneA nocToxnHor0 3.neKTPHqecKoro TOKa c
[lOMC)ulbK) 3iiKoF]a Ohio ;]]]n 3ftN]KnyTOH ueriu. 3aKOHa fl]Koyi]ii Jlenua. 3aKonoB ]]Oci]eAOBaTeJ]bHoro
H ilapaiiile.nbuoro coe;tlinenn$i. O:JuaKouiienue c npaBunaMn Knpxro$a npLI peuenuu 3aziaq
IOCTaHOBKa H peiueune ®ponTanbnbix 3Kcnepu\teilTanbnblx 3aMaq ila onpene=nenne noKasankt

npll60poB npu u3MeHeHUU conporHBnenHn Tex n.nu uubix yqacTKOB menu, ua onpe,aenenue
coirpoTUBiiennd yKacTKOB menu n T. zi. Pemeune 3a/laq na pacqe'r )-wacTKa retin, UMeioiuea 3MC

3aaawu na oniicaHue nocToxnnor0 3JleKTPHqecKoro TOKa B 9iieKrponuTax, BaKyybie, ra3ax,
no.nyilpOBO.qHnKax: xapaKrepncruKa HocuTe.nen, xapaKrepHCTHKa KOHKpeTHblx XB.JleHHB H .ap
KaqecTBeHnble, 3Kcnepu\teuraiibHbie, 3aHilhlare.nbHble 3aaaqa, 3aRaqu c TexwuqecKUM coAep)KanHeM,
KONlollllllpoBannble 3a.qaqu.

KoncrpyKTopcKue 3aaaqu Ha npoeKrbl: ycTaHOBKa il.nx narpeBaHux }KU.qKocTU Ha 3a,aauuym
TeblnepaTypy, MOAeJlb aBroMaTnqecKoro ycTpo$icrBa c 3.JleKTpoMarnHrHbr\{ pane, npOeKTblH MOJleiUI
ocBeluennx, BblnpslN{HTeilb H yciiiinTe.nb na no.nynpoBOBHUKax, bloAeilu H3MepHTelnbllblx npn6opoB,
MORE.nu <<qepuoro xninKa>>
).rleKTpoMarnnTnble KO.Te6annx n BOilnbl(48 w)

3a.]aqu pa3tlblx su,noB na oniicaHue XBnenUX 3.neKTpoMarHUTnou
).neKTpoMarHurHo0 lin.qyKuiiu, llpaBH.no JleHua, HH,nyKrHBHOCTb.

3audt-lH Ha nepeMeUUbiA 3.neK'rpiiqecKuA TOK: xapaK'repHCTUKH nepeMenHor0 3.neKTPHqecKoro
TOKE, 3.neKTpFlqecKHe Mamlinbi, Tpanc(popMarop.

3aaaqn Ha onucaHue pa3nuKnbix CBOUCTB 3.neKrpoAlal'HHTHblx BO.nH: CKopoclb, OTpalKeHue:
llpenoMileHue, nnTep®epeuK x, A q)paKunsi, TIOJlxpli3aUnx. 3a/ragu 110 reoMeTpnwecKoi oilTUKe
sepKaiia. OnTUqeCKUe CXeMbi. Kijaccnd)UKauux 3aAaq no CTO H npUMepbi ux pewenuii

3aaaqlt Ha onpe,aenenile onruqecKoil cxeMbi, co,aep)Kanleicx B <<qepnoM HujuKe>>:
KOHcrpyupoBaHue, npuebabi H npub]epbi peuieurisi. I'pynnosoe H KOJ]JieKIUBnoe pemeuue
)KcneplIMelnaJnbHblX 3aqaw c Hcno.nb30BaHHeM ocuu.niiorpaQa, 3BFKOBOTO renepaTopa,
TpaHc©opxiaTopa! KOMniieKTa npnoopoB ;l;ix n3yuennx CBoiicTB 3ileK'rpoMarnnTHblx soiin.
3ileKTPOH3MepHTe.nbHblx npli6opoa.

)KCKypcux c ue.nblo c6opa .RaHHblx ,EJnx cocTaB.HeHHH 3anaq
KoncTpyKTopcKue 3agaqu H 3aqaqu Ha npoeKTbl: nnocKuA Kon.neHcarop 3aqannoR eMKOCTU,

reueparopbi pa3.nllqHblx KO.ne6anuH, npn6op zlliii U3MepeHliH ocBeuiennocTn, MO.qeJlb nepe,Ragu
).neKTpwneprllLt H np.
06o6ntaK)luce 3anHI'ue no MeTOXa I npuehiasl peLneunx usnqecKnx saflaq. 3aqer n0 3neKTnBnOMy

KFPCy (I q)

UHnyKUnU 3aKOH

llepeieHb yqe6Ho-\teri/iiiqecKnx cpelcrB o6yqeHtii
:liiTepaTypa ,].'iu yqainiixcn

(Dn3}4Ka. 3aaaqnHK. 10-11 K.n: floco6ue
4-e n3R., clepeoTnn. M.: /jpo®a, 2000. 208 c

I.PbIMKeBHq A.ll. (Dn3}4Ka. 3aaaqnHK. 10-11 KJi: floco6ue .alix
o(iueo6pa30BaT.y'ie6.3aBenenuR. 4-e n3R., c]epeoTnn. M.: /jpo®a, 2000. 208 c.: ni].
3a;iawuuKH <<;lpo(bbl>>)

2. CTenaHOBa r,H. C6opnnK nonpocon n 3a;la'i no 0u3nKe. -- M.: npocBenlenne, 1995
3 . baKannna J].ll. H ;ip. C6opnaK 3a4aq no 0n3uKe: yue6. noco6ue /ails yrny6ii. u3l'v. 0n3uKn

B 10-1] K.n. M.: llpocBeinenue, 1995
4. 1'oJlbA®ap6 H. H. C6opnnK BonpocoB n 3a8aq no d)H31{Ke: yqe6. noco6ne.

mKO.na. 1993
M.: BbicmaH



5. 111enuon B.A. Penienue 3aAaq no ®nluKe: MoileKy;iHpuax $u3mKa. TenJloBble XBneUnX
OcnoBbi3ileK'rpo;lunaMFtKn: A;iH yqaiunxcx 10 KJI. n nocryilafoiuux B By3bi. -- Boiirorpa;l: Hn)Kne-
BOIIH{CKOe KH. }13.a-BO. 1997

6. UJeBuoB B.A. Pemeune awad 110 ®Li3nKe: 3neKlpohlarneTu3M. MexanHqecKHe n

).neKTpu'leCKue KO.ne6atlux. MexauuqecKne n 3JieKTpnqecKne BO.nnbi. reoMerpuuecKas H BOJIUOBaH
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