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9/ - Hpo3noB B.I'., kaHauaaT TEXHUYECKUX HAYK, JOLECHT.
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Pazpaboran:

Peniensent: @/// ~ IIuGaeB A.A., HAUaNbHUK CITYy>KObI IKCILITyaTallui CPECTB

JAUCIIETYEPCKOro U TeXHOoJIornyeckoro ynpasienus ¢pumrana IIAO MPCK — nentpa
«Koctpomasnepro.

YTBEPXJIEHO:

Ha 3aceganuu kadenppl aBTOMaTUKH MHUKPOIPOLECCOPHONU TEXHUKH
[Iporokon 3aceqanust kageapst Ne 1 ot 31.08. 2020 1.
3aBenyromuii kadeapoi aBTOMaTUKH U MUKPOIIPOLIECCOPHON TEXHUKH

. CraposepoB b.A., npodeccop, JOKTOp TEXHUYECKUX HayK.



1. e u 3a1a4u 0OCBOCHU S AUCHUIIUHBI
Lenp muctumiuHel: cHOpMHPOBATH CIOCOOHOCTH BHIOMpPATh OCHOBHBIE H
BCIIOMOTaTENbHbIC MATEPUAIIBI JJISI U3TOTOBJICHUS AJIEKTPOTEXHUUECKUX U3ETUI
3agauv JUCHUIUIMHBL: TPUMEHSATh CTAHIAPTHBIE METOAbI MPOCKTUPOBAHUSA U
MIPOTPECCUBHBIE METOABI SKCIUTYaTAIlUU U3 B CUCTEMAX aBTOMATU3ALINU
2. IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO TUCHMUILIHHE
B pe3ynbTaTe 0CBOCHUS JUCHUILUIMHBI 00yUYarOITUNCS TOKEH:
3HATh: OCHOBBI HH(GOPMAIIMOHHOHN KYJIbTYPHBI
YMETh: TPOBOJUTH IKCIIEPUMEHTHI C 00pa0OTKON MaTepraioB
BJIQJIETh: CIIOCOOHOCTBIO pelIaTh 3a/1a4u MPO(HEeCCHOHATBLHOMN 1eITeTbHOCTH
ocBouTh kKomneTeHiuo IK-2
3. Mecro apucuuniinHbl B crpykrype OII BO
JlucuuIinHa OTHOCUTCS K BapUaTUBHOW 4acTy yueOHOro 1iaHa. M3yyaercs B
1 cemecTpe 0O0ydeHHS.
N3yueHne  NUCHUIUIMHBI ~ OCHOBBIBAE€TCSI HA  paHEE  OCBOCHHBIX
JTUCHMUIUIMHAX/TIPaKTUKAX :
N3ydenne NUCUUIUIMHBI SIBIAETCA OCHOBOW 11 OCBOCHMS IMOCIEAYIOLIAX
JTVCHUIUINH/TTPAKTHK:

4. O0beM JUCUUIJIMHBI (MOLYJIs1)
4.1. O0beM JUCHMILIMHBI B 3a4€THBIX eJUHUIAX C YKA3aHHEM
aKaJeMH4eCcKNX (ACTPOHOMHMYECKHMX) YaCOB U BUAbI Y4eOHOI1 padoThI

Bunpl yueOHoi1 paboTHI, Ounas ¢popma |OuHO-3a04yHasi|  3aouyHas
OOw1ast TpYI0OEMKOCTh B 3aU€THBIX €IMHUIIAX | | === 3
OOmias TpyioeMkocTp Byacax | e 108
AyIuTOpHBIE 3aHATHS B Yacax, B TOM yucne: | | -

Jdexiy e 2
[TpakTnueckue 3avsiTst | e 8
JlaGoparopHsble 3ausiTit | e 4
CamocrosTenbHast pabotaBvacax | | eeeee 89,75
dopma npoMeKyTOuHOM arrecranuu (3aver) | | === 0,25

4.2. O0beM KOHTAKTHOM padoThl Ha 1 o0y4yarouierocs

Bunpl yueOHbIX 3aHATHI Ounas OuyHo-3a04yHasi| 3ao4Has
dopma

) (579 1 G I I — 2

[IpakTnueckue 3avsiTts. .~~~ | e 8

JlaboparopHsle 3austTid | | e 4

Koucymprapw | | e




3aver/3aveTst e 0,25
DK3aMeH/’K3aMeHel | | e
KypcoBeie pabotst | | e
KypcoBele mpoekrst | | e
Bcero | e 108

5.Conep:kaHue QMCHUILIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TEMaM

(pa3nesnam), ¢ ykazaHueM KOJUYECTBA YACOB ¥ BUI0B 3aHATHI

5.1 TemaTtnuyeckuii JIaH Y4e0HOI JUCHUILUIMHBI (3a04Hast gopma)

Hassanue Bcero  [Koutpoib AyIuTOpHBIC 3aHITHS CamocrosTens
pasnena, TeMbl  3a /yac JIexL, Tpaxr. a6, Has pabora

1 |IIpoBOIHUKOBBIE 2 34
MaTepuaibl

2 | AMdIeKTpUKHU 8 28

3 |ITonynpoBOgHUKH 32
3ager
HWroro: 108 89.75

5.2. Conep:xanue

Knaccudukarus snekrporexuudeckux marepuaioB. CUIBHO U

c1a0OMarHuTHbIE MaTEpHUab.

1.ITpoBOIHHUKOBBIE MAaTEPUAITBI

Marepuansl BEICOKOW MPOBOAMMOCTH. CBEPXIIPOBOASAIINE METAIIIBI U CIUIABBI.

CriiaBel BBICOKOTO COITPOTUBIIEHHs. CBEpXIPOBOIAIIME MaTepralbl. MeTtaiusl n

CINIAaBbI PA3JIMYHOI'O Ha3HAYCHM:. KonTaktHble MarcpHraJbl. MeTtanibl ¥ CIIaBbI JIIA

tepmorap. CIiiaBbl 15 3JI€KTPOBAKYYMHBIX TIPUOOPOB.

2. IupnexkTpuku

9J'ICKTpOI/I3OJ15[LII/IOHHBI€ N KOHACHCATOPHBIC MaTCpUaJIbl. AXKTHBHBIC JAUDJICKTPHKH.

CerHeTOC-)HeKTpI/IKI/I, IMbE302JICKTPUKH, SJICKTPOOIITHUICCKUC U HEJIMHEMHO-OIITUYCCKUEC

Marepuaiibl. HenmmHeHoe n3MEHEHNE OMIIPU30BAHHOCTH. JKHIK1E KpUCTAILIBI,

CTPYKTYpHas HOABMKHOCTb MOJIEKYJI, aHU30TPOIINSL CBOMCTB.

3.ITonynpoBOTHUKOBEIE MaTepraIbl

HCOpFaHI/I‘IeCKI/Ie KPHUCTAINIMYCCKHUEC 1 HCMAIr HUTHBIC MaTCpHrallbl. erMHI/Iﬁ u

repMaHuil U uX AMEKTPO(U3NIECKUE CBOMCTBA. ATTMa300I00HBIE TIOTYTPOBOAHHUKH.

N3oBaneHTHbIe TBEpAbIC paCTBOPHI. ONTUMH3AIMS TAPAMETPOB MOTYTPOBOTHUKOBBIX

nipubopoB. AMopdHBIE (CTEKI000pa3HbIe), MATHUTHBIE MTOTYTPOBOIHUKH.

6. MeTonnueckne MaTepuaJibl JIs1 00y4AIOLIMXCS M0 OCBOCHUIO
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TUACHUILTAHBI
6.1. CamocrosiTesibHAsi paboTa 00y4alouIuXcs M0 JUCHUILIMHE (MOTYJIIO)

Ounas popma o0yueHnus

Nenw/m | Pa3men (Tema) 3amanue Yacel MeTtoanueckue ®opma
AUCHMILIMHBI PeKOMeHIaluu Mo KOHTPOJISt
BBINOJIHEHU IO 32JaHUSA
1. IIpoBonHMKOBEI | MarepuanoBen 32 Pexomenryemast
€ MaTepualibl | €HHUE IMPOBOJIOB JuTeparypa
1 xabernei Kontp pabora
2. Hwusnextpuku | M3omaunoHHbIe 28 Pexomenryemast Brictynnenue ¢
MaTepHaIIbI JauTeparypa IIPE3CHTALUEN
3. [lomyrnipoBonHu Jone! n 24 Pexomenryemas BeicTymuienue ¢
KOBBIE TPaH3UCTOPBI auTeparypa Mpe3eHTaluen
MaTepHaJIb
[TogroroBka k 3.75 3auer
3aueTy
Hroro 89.75

6.2. TemaTuka u 3a1aHuA I NPAKTUYECKUX 3aHATHH (npu Hanuyuu)

6.3. Temarmka wu 3agaHMa s JIA0OPATOPHBIX 3aHATHH
JlaGoparopHasi pabora Nel «M3ydyeHne MaclOHANOIHEHHBIX —KaOenen».

Meronnueckue ykazanus [1.5]

JlaboparopHas pabdora  No2 «MarepuanaoBeeHIe M30JISIIMOHHBIX

BBICOKOBOJIBTHBIX Ka0enei». Metoauueckue ykazanus [1], [S],[6].

JlaboparopHnas padora Ne3 «MarepuanoBeicHIE ONITOBOJIOKOHHBIX MAaTEPHUAJIOBY

Meronuueckue ykazanus [1], [2],[3].

JlaboparopHas pabora Ne4 «»MarepuanoBeneHue TeaeOHHBIX JTUHUN CBSI3N.

Metonuyeckue ykazanus [7]

Jlaboparopnass pabora Ne5 «MccnemoBaHue CONPOTUBICHHS —H3OJISIIAND.
Meronnueckue ykazanus [1], [8],[9].

6.4. MeTonnueckue peKOMEHIAIUM /IJIsl BHITIOJIHEHUsI CAMOCTOSITE ILHOM
padoThI
[NosicauTenpHas 3anucka K pedepary o MarepraoBeICHHUIO TOJDKHA COIEPIKaTh
CJIEYIOLIME PA3ACIIbL:
1. MarepuajioBeT4eCKHil pa3ziesl B COOTBETCTBUH C TEMOM pabOTHI.
2. OcoO6EHHOCTH KOHCTPYKTUBHOTO O(hOPMIICHUS H3/IEIHS.
3. Bo3aMo)kHBIE 0071aCTH TEXHUYECKOTO PUMEHEHUSI.
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OObeM MOSICHUTENBHOM 3anUCcKH 0KoJIo 10 cTpaHul] TeKcTa, 0POPMIICHHBIX B
COOTBETCTBHUHM C MPABUIIAMH .

B xoOHIIE MOSICHATENBHOM 3alMCKU MPUBOJUTCS CHMCOK UCIIOIB30BAaHHOW JINTEPATYPhI
Y UHTEPHET UCTOYHUKOB. 3alura pedepara npoBoaurcs B (popMe Mpe3eHTaLNH C
IIPUMEHEHUEM BUCONPOEKTOPA.

Temaruka pedeparos:

[IpOoBOHUKOBBIE MaTepHaIIbI

N30mauroHHbIE MaTEPHAIIBI

MarepuaioBefieHrE CUIOBBIX Kabemen

MarepuanoBeneHue kadeael BbICOKOTO HalPSKEHUS

MarepuanoBezieHre MacIOHANIOJIHEHHbIX Kabenen

MarepuanoBenenue Tene(OHHbIX Kademe

MarepuanoBefieHHe KOaKCHAJIbHBIX KaOemeil

Marepuanosenenue MoHUTOpoB OBM

MarepuanoBezieHHE 3KpaHOB JTUCILIEEB

MarepuaioBeieHUE )KECTKUX TUCKOB

MarepuanoBefieHHe ONITUYECKUX MaruCTpaibHbIX KaOese
MarepuanoBefieHHe ONITUYECKUX MOABOIHBIX KalOenen

Marepuaiibl BBICOKOM ITPOBOAUMOCTH

Marepuansl ¥ CIUIaBbI 71 TEpMONap

DJEKTPOU30IISILIMOHHBIE MaTepHAIIbI

CerHeToaneKTpruKu

[Ipe3035eKTprKH

Kuakre KpucTaibl

[TomyTpOBOHUKOBBIE MarepHalIbl

Hemarnurtnslie Marcpurabl

7. IlepeyeHb OCHOBHOM ¥ IONOJHUTEJIbHOM JIUTEPATYPbI, HEOOXOAUMOM /191
OCBOEHHUS TUCHMILIMHBI (MOIYJIsl)

OcHoBHas JuTepaTypa

Apo3nos B.I'., CrapoBepoB b.A., Mo3oxun A.E. «DnekrpomaTtepuaiioBeieHne»: yaeOHoe
nocobue, KI'Y, Koctpoma, 2020

YepenaxuH, A. A. MatepuaJjioBeenue [ DIeKTpOHHBIN pecypc] : yueOHuk / Uepenaxun A.A.,
CmonbkuH A.A. - M. KYPC, HUL] UH®PA-M, 2018. - 288 c. - (bakanaspuar). — Pexum
nocrtytma : http://znanium.com/catalog.php?bookinfo=944309

Cuporkun, O. C. OCHOBBI COBPEMEHHOI0 MaTepuajoBeleHus1 [DIEKTPOHHBIN pecypc] :
yuebnuk /O.C.Cupotkun - M.: HUL[ UHOPA-M, 2015. - 364 c. - (Beiciiee obpa3zoBaHue:
bakanaspuar). - ISBN 978-5-16-009335-2. - Pexxum nocryna :
http://znanium.com/catalog.php?bookinfo=432594
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MartepuanoBeaeHune U TEXHOJIOTHSI MATEPHAJIOB [ DIIEKTPOHHBIN pecypc] : yued. mocodue /
nox ped. A.W. bareimesa, A.A. CmonskuHa. — M. : UHOPA-M, 2018. — 288 c. — (Bricmiee
oOpa3oBaHue: bakanaspuar). - Pexum JOCTYTIa :
http://znanium.com/catalog.php?bookinfo=946206

Canynos, C.B. MarepuaiioBegeane [IIeKTpOHHBIN pecypc] : yued. mocodue — DIEKTPOH.
nan. — Cankr-IlerepOypr : Jlamp, 2015. — 208 c¢. — Pexum pocryna:
https://e.lanbook.com/book/56171.

®etucos, I'. II. MatepuanoBefeHue U TEXHOJOTUSI MAaTEpPUAIOB [DJIEKTPOHHBIN pecypc] :
yueonuk / I'.I1. ®erucos, ®.A. 'apudymun. - M.: HUL] UHOPA-M, 2014. - 397 c. - (Beicuiee
obpaszoBanme: bakanaBpuar). - ISBN 978-5-16-006899-2. - Pexum pgocrymna
http://znanium.com/catalog.php?bookinfo=413166

AnackuH, A. M. MarepuajioBeIcHUE€ U TEXHOJOTHS METAIIMYECKUX, HEMETAIUIMYECKUX M
KOMITO3UITMOHHBIX MaTepuajioB [DIEKTPOHHBIA pecypc] : yueOHuk / A.M. AnackuH, A.H.
KpacnoBckuii. — M. : ®OPYM : UHOPA-M, 2018. — 400 c. — (Bricmee obpazoBanHue:
bakanaspuar). Pexxum nocrymna :

http://znanium.com/catalog.php?bookinfo=944397

JlonoIHUTEIbHAS JINTEpaTypa

Kanycrun, B. . MarepuanoBefeHe U TEXHOJOTUHU AJIEKTPOHHUKHU [DIEKTPOHHBIN
pecypc] : yue6Hoe nocobue / B.1. Kanycrun, A.C. Curos. - M.: HUL] UHOPA-M,
2014. - 427 c. - (Boiciiee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-16-008966-9. -
Pexwum nocryna : http://znanium.com/catalog.php?bookinfo=416461

MarepuanoBeaenue [DIeKTPOHHBIN pecypc] : yueOHoe mocobue st By3oB / JL.B.
Tapacenko, C.A. IlaxomoBa, M.B. VYnumkoBa, C.A. I'epacumoB; moxa pexn. JI.B.
Tapacenko. - M.: HUL] Undpa-M, 2012. - 475 c. - (Beicuiee o6pazoBanue). - [ISBN 978-
5-16-004868-0-. - PexxuM ntoctyna : http://znanium.com/catalog.php?bookinfo=257400

I'opoxos, B. A. MaTtepuaJibl 4 ux TexHogoruu. B 2 u. Y. 1. [DnexTponHslit pecypc] :
yueOnuk / B.A. I'opoxos, H.B. bemsikos, A.I'. Cxuptnaaze; nox pen. B.A. ['opoxosa. -
M.: HUIl UH®PA-M; MHu.: Hos. 3nanue, 2014. - 589 c.: un. - (BO: bakanaspuar). -
ISBN 978-5-16-009531-8. - Pexum JIOCTyTIa :
http://znanium.com/catalog.php?bookinfo=446097

I'opoxos, B. A. MaTtepuajbl u ux TexHojorum. B 2 u. Y. 2. [DnexkTpoHHBII pecypc]:
yuebHuk / B.A. T'opoxos u ap; [lox pen. B.A. I'opoxosa. - M.: HUL] UH®PA-M; MH.:
Hog. 3nanue, 2014. - 533 c.: un. - (Beicuiee oopazoBanue: bakanaspuar). - ISBN 978-
5-16-009532-5. - PexxuM poctyna : http://znanium.com/catalog.php?bookinfo=446098

HaBbiioBa, M. C. MarepuajoBenenne [DIeKTpOHHBIH pecypc] : ydeOHOe
nocooue/JassimoBa U. C., Makcuna E. JI., 2-e uzn. - M.: U1 PUOP, HUL] NH®DPA -
M, 2016. - 228 c. - (BO: bakanaspuar). - ISBN 978-5-369-01222-2. - Pexxum nocryna
: http://znanium.com/catalog.php?bookinfo=536942

MarepuanoBenenne [DiekTpoHHbIH pecypc] : yuebnuk / B.T. baruenkos, I'.I'.
Cedepos, A.JI. ®omenko, I'.I'. Cedepos; mox pen. B.T. baruenkosa. - M.: HUIL]
NH®PA-M, 2014. - 151 c. - (Cpennee mpodeccruonanbroe odbpazoBanue). - ISBN 978-
5-16-005537-4. - Pexxum nocrtyma : http://znanium.com/catalog.php?bookinfo=417979

MaTepnaJIOBez[eHne u TEXHOJOIuHn KOHCTPYKIIUOHHBIX MaTepuajioB
[DnexkTponnsblit pecypc| / Macanckuit O.A., KazakoB B. C., Tokmun A.M. u ap. -
Kpacnosp.: COVY, 2015. - 268 c.: ISBN 978-5-7638-3322-5. - Pexxum poctymna :
http://znanium.com/catalog.php?bookinfo=550252



http://znanium.com/catalog.php?bookinfo=944397

I'azenayp, E. I'. MarepuanoBenenue [DNEeKTpOHHBIA pecypc| : 3IEKTPOHHBIN
cneunpaktukyM / E.I'. I'azenayp, JI.B. Ky3pmuna, B.W. Kpamenunun. - Kemeposo :
KTV, 2014. - 106 c. : cxem., ui. - ISBN 978-5-8353-1708-0. - Pexxum noctyma
: http://biblioclub.ru/index.php?page=book&id=437472

MouceeB, O.H. MarepuanoBenenue [DIeKTpOHHBIN pecypc]| : ydeOHoe mocodue 1o
nab. paboram / O.H. Mowucees, JL.IO. llleBripes, I1.A. BanoB ; mox obmr. pea. O.H.
MomuceeBa. - Mocksa ; bepnun : Jupekr-Menua, 2017. - 244 c. : ui., cxem., Ta0I. -
ISBN 978-5-4475-9139-7. - Pexum JloCTyna
. http://biblioclub.ru/index.php?page=book&id=464215
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Caecapuyk, B. A. MarepuanoBefeHue U TEXHOJIOTHS MaTE€pUANIOB [DJIEKTPOHHBII
pecypc] : yueoHoe nmocooue / B.A. Crnecapuyk. - 2-¢ u3a., crep. - Munck : PUIIO, 2015.
-392 c. : cxeM., wi. - bubmuorp.: c. 384. - ISBN 978-985-503-499-6. - Pexxum nocryma:
http://biblioclub.ru/index.php?page=book&id=463342

11

bonnapenko, I'. I'. MarepuanoBenenue : ydeOHuUK s OakamaBpoB / I'. I.| 2
bonnapenko, T. A. Kabanosa, B. B. Peibanko ; mox pexa. I'.I'. Bormapenko. - 2-¢ u3. -
M. : KOpaiit, 2012. - 358, [2] c. - (bakanaBp). - ISBN 978-5-9916-1587-7

12

BoJjikos, I'. M. MatepuanoBenenue : yaeOHUK s By3oB / B. I'. Bonkos, B. M. 3yeB. - | 5
2-¢ usn., nepepab. - Mocksa : Akamemus, 2012. - 448 c.: puc. - (Bpicm. mpod.
obpasoBanue. bakanaspuar). - ISBN 978-5-7695-8087-1.

13

ILnomkuH, B. B. Marepuanosenenue : y4e0. mocobue / B. B. [lnomkwus. - 2-e u3n., | 1
nepepad. u jgor. - M. : FOpaiir, 2011. - 463, [1] c. : ui. - (OCHOBHI HayK).

8. Ilepeyenn pecypcoB HHPOPMANHOHHO-TEIEKOMMYHUKAIIMOHHOM CeTH
«/HTEepHeT», He0OXONMMBIX IJIS OCBOCHHS TUCIUIIINHBI

NudopmanmonHo-o0pa3zoBareabHbIE PeCYPChI:

1. ®enepanbublii opran «Poccuiickoe 00pa3oBaHuey;

2. OduumaneHplii calT MUHUCTEpCTBA 00pa3oBaHud U Hayku Poccuiickoit
deneparuu

3. http://mirznanii.com/a/193660/materialovedenie-5

DNEeKTPOHHbIE OMOIMOTEYHBIE CUCTEMBI:

1. OBC «Jlanb»

2. OBC «YHuBepcuteTckas 6ubmuoTeka online

3. 9BC «Znanium»
9. Onucanue MaTepuaIbLHO-TEXHN4YECKOH 0a3bl, He0OXOAMMO 115
OCYLIECTBJICHHS 00PA30BaTeIbLHOIO MPOLECCa M0 TUCHUILINHE

ObecnieueHne yueOHON TUCIMILTUHBL. MaTtepuaioBeeHIe OCYIIECTBISICTCS Ha
7a00paTOPHBIX  CTEHNAX, OOOPYIOBAaHHBIX OOpa3MaMH  AIEKTPOTEXHUYCCKUX
MaTepHUaJIOB, UCMOIb3YEMbIX B CUCTEMAX aBTOMAaTHYECKOTO YIIPABICHUS , TaTYMKAX,
IMTaX W MOyJIbTax aBTOMAaTUKU W JIMHUSIX CBSI3U. 3AECh IPEICTABJICHBI
MIPOBOJTHUKOBBIC MaTepualbl, U30JISITOPBI u MOJTyTTPOBOAHUKHU.
B nabopatopHbix paboTax Takke Hcmonb3oBaHo oOopynoBanne OAO « Cpsi3b
HHEPro» pPa3IMYHbIC BApPUAHTHI BOJOKOHHO-ONTHYECKUX JIMHUW CBSI3M U MPUOOPOB
JUTSL KOHTPOJIS pa3JIMUHBIX MTApaMeTPOB BOJIOKHA (OHO- U MHOTOMOJIOBOTO), & TAKXKe
ero CBapKH Ha CHelUaIn3UPOBaHHOM 000pyAOBaHUHU.
OtnenbHbIE  aCMEKThl ~ M3YYEHMsI  JJICKTPOTEXHUYECKMX  MaTepualioB B
AIIEKTPOCHAOKEHUH PACCMATPUBAIOTCS B UCIIBITATEILHON JJaO0OpaTOpUu MOICTAHIIUN
« CeBepnast»y «MPCK-uentpa» ¢unuan Koctpoma suepro.
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http://biblioclub.ru/index.php?page=book&id=437472
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