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COJAEPXKXAHUE DJIEKTUBHOI'O KYPCA

«CJi10HBI€ BONIPOCHI OMOJIOT N
(11 xnacce)

Beenenue (1 yac)
Bunel 3agannii ipy UTOroBoM arrecranuu. MHCTpyKTax Mo 3amnojIHEHUIO
0JIaHKOB IIPY BBINIOJIHEHUN TECTOBBIX 33JIaHUN.
Bxoanoe tectupoBanue. Beimonnenue Jlemosepcuii EI'D 3a npenpiaynme
rojsl. [IpoBepka BIMOTHEHNS TECTa, aHAIU3 Pe3yiabTaToB. Peduekcust.

Paspnen 1. buosiorusi — Hayka o :kuBoii npupoze (4 yaca)

O6medHnoI0rHYECKHEe 3aKOHOMePHOCTH (14ac).

DOBoMIONUs OMOJIOTMYECKUX CHUCTEM, CAMOPETYJISLHUs, CXOACTBO CTPOCHHS U
(GyHKUMNA, CXOIHBIN IJIaH Nepe1avyu TeHEeTHUEeCKOW HH(pOpMauu U Tp.

Poab Ouostorum B (POPMHMPOBAHMM HAYYHBIX IPEACTABJICHHH O MHpe
(1uac).

Bxian y4€HbIX B pa3BUTHE 3HAHUU O KUBOU npupoje. OnucareabHblid IEPUOT
B pasButuu Ouonoruu. K. Jlunned. KpeanmoHu3m M THNOTE3bl CaMO3apOKICHUS
xu3Hu. @. Penu, A. JleBenryk, JI. Ilactep u ap. PazButre npeactaBlieHHil 0 KIETKE.
P. T'yk, T. IlIBann, T. Illnekinen u np. Pa3Butue mnpencraBiieHUd O pPa3BUTUHU
opranu3MoB. K. bap, 2. I'ekkenb, @. Mroiuiep, P. Bupxos u ap.

HpakTukym «HaxoskaeHue COOTBETCTBUS IPH MPOXOKACHUHM TEMBI
«YPpOBHH OpraHu3amnuu KuBoit Mmatepum» (1 gac).

YPpOBHM OpraHu3alvMd MaTE€pUH: MOJIEKYJISIPHBIM, KIETOYHBIM, TKAHEBBIN,
OpraHHbIMH, OpTraHU3MEHHBIN, MOMYJISIHMOHHO-BUI0BOM, AKOCUCTEMHBIH,
ounocdepusbiil. [Ipu3Haku ypoBHEH: CHCTEMHOCTb, CAMOPETYJISILIUS U JIP.

IpakTnkym «OcHOBHBIE CBOMiCTBA :KUBOr0» (14ac).

Poct, pasButHe, pa3zapakuMoCTb, PUTMHUYHOCTb, pPa3MHOKEHHE, OOMEH
BEIIECTB M DHEPIUH, CAMOPEryJSlUs, ABMKEHHE, ONPEACIIEHHBIM XUMHWYECKUU
coCTaB. XapaKTEPUCTUKA CBOMCTB KUBOTO.

Paznen 2. Kierka kak OnoJsiorndeckasi cucrema (8 yacon)

XumMun4deckuii cocraB kjaeTku (1uac).

DneMeHTapHbIi cocTaB KiIeTKU. HeopraHnyeckne U OpraHMuecKue BeIecTBa B
KJIETKE.

IIpakTukym «HykienHoBbie KucJaoTe (14ac).

Crpoenue, pazHooOpasue v (yHKIUHU HYKICHMHOBBIX KHCIOT. TpaHCKpHUMIIUS.
Tpancnsiuus. buocunte3 Oenka. Peimienwe 3amad  Ha  KOMIUIEMEHTApPHOCTD.

IpakTukym «Haxo:kaeHue cOOTBETCTBUSA MEXKIY CTPOEHHEM, CBOMCTBAMH
U pyHKIHell opraHuvYecKnX BelecTB B KiaeTke» (14ac).



Yrnesoapl. benku. Jlunuael. @yHKIMM: SHEPreTUYECKas, CTPOUTEIIBHAS,
3amnacaroias, 3aluTHasl, CATHAIbHASA U 1.

CTpyKTYpHO-QYHKUMOHAIBbHASL OPraHU3aLMA JYKAPUOTHYECKUX KJIETOK
(1gac).

Knerounas memOpaHa, opranouabl HUTOIUIa3Mbl. CBS3b CTPOCHUA U (PYHKLIHUU
Ha KOHKPETHBIX IIPUMEPAX.

HpaxkTukym «Kierku npokapuor (14ac).

Oco0OeHHOCTH ~ CTPOEHHUS  MNPOKAapUOTHUECKOM  KieTku. CpaBHEHHE C
syKapuoTHueckoil kinerkoi. Crnaboe pa3BUTHE MEMOpPAHHBIX CTPYKTYp, OTCYTCTBHE
o(opMIIEHHOTO siipa U Jp.

Metadosu3m B kierke (14ac).

[TonstTne oOMena BemiecTB. AHaOOMM3M U ero mnpusHaku. CrpoeHue
xyopormiactoB. PorocuHte3. CBeroBas u TemHoBas (a3pl. Kartabomusm, ero
npusHaku. Ctpoenne MUTOXOoHApUd. AT® u e€ ponpb B kieTke. [10AroTOBUTENBHBIN,
OECKUCIOPOIHBIN U KUCIOPOJIHBIN ATAlbl TPEBPAILIECHHS SHEPTHUH.

IIpaktukym «MeToapl u3ydeHuss KiIeTKH. Kierounbie TexHoJI0rum»
(14gac).

MukpocKkonupoBaHue, LEHTPUPYTUpPOBaHUE, BO3JEHCTBUE MyTareHaMmu,
HaOJII0/IEHUE, OINUCaHUE, MOJEIMPOBaHHE Ha KoMmmbiorepe U jap. CoBpeMEHHbIE
KJIETOYHBIE TEXHOJIOTHH. KileTouHast nHKEeHepHs.

Hexaerounsie popmbl sku3Hm (14ac).

Bupycsli, 6akrepuodaru u apyrue HeKiIeTouHbie (Hopmbl Ku3HU. OCOOEHHOCTH
CTpOEHUS U Ku3HeAesTenbHoCcTH. BupycHbie 3a0oneBanus. BUU-undexuus. CITN/I.

Pasznen 3. Opranusm kak ouoJiorudeckasi cucrema (6 yacos).

IpakTnkym «PasMHokeHHe opranu3moB» (14ac).

Jlenenue KIJIETOK: MUTO3, Meio3. Tumbsl pasMHOXkKeHHUs: Oecrolioe, MOJIOBOE.
CrniocoObl pa3MHOKEHHUS Oprann3mMoB. CTpoeHue MOJOBBIX KIeTOK. OmIog0TBOPEHUE.

OO0mue 3aKOHOMEpPHOCTH OHTOTreHe3a (14yac).

Craguu pa3BuTus 3apojbima. CXOJICTBO 3apOIBIINICH XOPIOBBIX >KWBOTHBIX.
buoreneTnueckui 3aK0H U €r0 3HAUYCHUE.

Pa3zButne opranuszmos (1uac).

Pa3Butne mnpsimoe u HemnpsiMoe (C TMOJHBIM M HEMNOJHBIM IPEBPALICHUEM).
Biusinue okpyxaroiieil cpeapl Ha pa3BUTUE OpraHu3ma (3apoasiiia). PyniuMeHTs U
aTaBU3MBI.

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M U3MeHYNBOCTH (14ac).

Hocurenu HacnenctBeHHON HHpOpMAIUU — HYKJIEMHOBBIE KUCJIOTHI. CTpoeHue
XPOMOCOM, PACXOKJIECHHE XPOMOCOM B IMpolecce Melo3a. AJUIENbHBIE TEHbI, HX
noBeaeHrue. HeszaBucumoe u cuemieHHOE HaclienoBaHue. B3amMoJIeiCTBUE TE€HOB.



HacnencTBenHas ©3MEHYMBOCTh: KOMOMHATUBHAsI U MyTallMoHHas. HacneacTBeHHas
(penotunmueckas, uau  MoAUM(UKALMOHHAS)  H3MEHUYMBOCTh.  CpaBHEHHE
HACJIEICTBEHHOW W HEHACJIEJCTBEHHOM M3MEHYMBOCTH U MX POJIb B 3BOJIOLHUU.

IpakTukym «Pemenue 3a71a4 1o reseruxke» (1gac).

Pemenue 3agau Ha MOHOTMOpUAHOE, JAUTMOPUIHOE, aAHAIM3UPYIOLIEE
cKkpenuBanue. J[pyrue BUibl HAaCI€IOBaHUs IPU3HAKOB.

IpakTukym «CocraBjieHne poaocaoBHoin» (1uac).

HacnegoBanue TIpU3HAKOB, CBS3aHHBIX C IOJOM. MeTonpl H3ydeHUs
HACJIEOBAHMS TIPU3HAKOB Yy 4YeJoBeKa. l3ydeHue pOJOOCIOBHOM M COCTAaBJICHHE
CXEMBI T'€HEAJIOTMYECKOr0 IpeBa ceMbU. Pemenne 3anay.

Paznen 4. Muoroodpasue opranu3mos (5 4yacos).

HpakTnkym «OCHOBHBIE cCHCTeMaTHYeCKHe KaTeropum» (14ac).

[Ipeamer cucreMatuku. VICKyCCTBEHHBIE W  €CTECTBEHHBIE CHCTEMBI.
[Mpunuuner  kinaccudukauuu. Takconsl. J[BoiiHbIE Ha3BaHWS I BUJOB.

Xapaxkrepucrtuka napcrsa Pacrenus (14ac).

Pa3noobpaszue oprann3MoB, 0OCOOEHHOCTH UX CTPOCHHUS U )KU3HEICSITEILHOCTH.
Ponp B ipupoie 1 KU3HU YENOBEKA. DBOIIOLUS PACTCHHM.

Xapaxkrepucruka napcrsa ZKusornsie (1uac).

Pa3nooOpa3ue oprann3mMoB, 0COOEHHOCTH UX CTPOCHUSI U AKUZHEAESTEIbHOCTH.
Ponb B mpupojie U )KU3HU YesIOBEKa. DBOJIIOLMS )KUBOTHBIX.

Xapaxkrepucruka napcrsa I'pudsi (14ac).

Pa3noobOpasue opraHu3zmMoB, 0COOEHHOCTH UX CTPOCHUS U KU3HEEATCIIBHOCTH
rpuboB. Poiib B ipupo/ie 1 ku3HU YenoBeka. JInmaiHuky.

IIpakTtukym «HUcnonb3oBaHue OpPraHusMoB B OuorexHoJiorum»(luac).

buonornyeckre 0CHOBBI BBIPALIMBAHUS KYJIbTYPHBIX PACTEHUI U JOMAIIHUX
KUBOTHBIX. HampaBienue pa3BuTusi OMOTEXHOJIOTHH.

Pa3znen 5. YesioBek u ero 310posbe (4 yaca).

BuocounansHas npupoaa yeaoseka (1uac).

MecTo 4enoBeka B CUCTEME OPraHUYECKOr0 MHUPA, TUIOTE3bI MPOUCXOKICHUS
yejaoBeka. YepTbl CXOJCTBA M PaA3IMUMsl B CTPOCHUU, TMOBEJICHHM W Pa3BUTUU
YEJIOBEKA U MIICKOTUTAIOIINX (YEIIOBEKOOOPA3HBIX 00€3bsH).

CrpoeHre M JKU3HEAEATEJNbHOCTHh KJIETOK, TKAHEH, OPraHoB, CHCTEM
OpraHoB yejoBeka (3 yaca).

OnopHo-ABUTAaTENbHAS CHUCTeMa. BHYyTpeHHssE cpena opranuzma. OOmeH
BEILIECTB W TMpeBpaileHue 3Heprur. Cucrembl opraHoB. HepBHas u rymopanbHas
pEryJsLus KU3HEACSITEIbHOCTH Oprann3Ma. Briciiast HepBHas J€ATEIbHOCTD.



Pa3nen 6. Hagopranusmennbie cuctemsl (3 yaca).

JBoJIIOLMSA Oprann4yeckoro mupa (luac).

PasButne >xu3Hu Ha 3emiie. ['eoxpoHosornyeckass TabauIa pacrpeneiaeHHs
MaJCOHTOJIOTMYECKUX HCKomaembix. Mckomaembie (HOpMBbI pacTeHH W SKMBOTHBIX.
[lepexogusie Qopmbl. Ilcunmoduthl, Kuctenépble pblObI W JApP. OCHOBHBIC
apoMop(do3bl.

Cunrernyeckas teopus 3Bosonuu (CTI) (14gac).

Cozmarenn  CTD,  gBWKyHmMe  CWIbl  OSBOJIOIMU:  HACJIEACTBEHHAs
W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHUE, W3OJSLHUSA, MOIMYJISIMOHHBIE BOJIHBI,
MYTaIlMOHHBINA MPOIECC, €CTECTBEHHBIM 0TOOP. Pe3ybTaThl HBOIOIUU: YCI0KHEHHE
OpraHu3allii, MOSBJICHWE HOBBIX BUJOB M MPUCIIOCOOJIEHHOCTh K YCIOBHUSM >KU3HHU.
HanpasiieHus 3BoJtoLMN: OMOJIOTMYECKUM ITPOrpece U perpecc.

HpakTukym «Bua u ero kpurepuu. lonmyasinusp»» (1uac).

Onpenenenue Buga W nomyiauud. Kpurepum Buga: Mop(oOIOrHyecKuid,
TEHETUYECKUN, DKOJIOTUYECKMA WU Jp. apean Bula. Buj — eauHWIA CUCTEMAaTHKHU.
['enodoua nonynsauuid. YMCI€HHOCTH, IIOTHOCTh, COOTHOIIIEHHUE MOJIOB U BO3PACTOB.
[TonynsAauus — CTpyKTypHasi €AMHUIA BUAA, €AUHULA YBOJIFOLUY.

Pa3nen 7. JkocucTeMbl M IPUCYIIHE UM 3aKOHOMEPHOCTH (2 1aca).

EcTecTBeHHBIE CO00IIECTBA KUBBIX OPraHM3MOB M HX KOMIOHEHTHI (14ac)

buonieno3pl. KommnoHeHThl OHMOT€Ol€HO30B: MPOIYIEHThI, KOHCYMEHTHI,
peayleHThl. BuoreHo3bl: BUAOBOE pazHooOpasue, MIIOTHOCT MOMYJISAIUiA, OnomMacca.
[TpuunHbI cMeHbI OHOLIEH030B. POPMUPOBAHUE HOBBIX COOOIIECTB.

JkoJsorudeckue paxropsl (14ac).

AbGuotnueckue ¢akTopsl cpenbl. VHTEHCHUBHOCTH HeWCTBHS  (AKTOPOB.
B3aumoneiicteue dakropoB. Ilpenensr BbiHOCHMBOCTH. llemm W ceTw muTaHUS.
DKojoruveckas mupaMmua.

Pa3znen 8. Utorosoe 3anstue (1 yac).

HNrorosoe TecrupoBanue no sapuanram EI'J (14)

AHaIIM3 TUITHYHBIX OIMO0K. Pedekcus.



Y4eOHO-TeMATHYECKNH TIJIAH

Ne Haumenosanue Kon- B Tom uncie
/I pa3AciioB U TCM BO | [IpakTuueckue ®opmbl pabOTHI
1acoB 3aHATUA
1 | BBeneunue. 1 1 JlnaraocTrka, TECTUpPOBAaHHE.
2 | buonorus — Hayka o KUBOU 4 2 IIpakTHKyM IO pELICHUIO 3a/1a4.
IIpUpPOJE. [IpoBepka 3HaAHUU,yMEHUI u
HaBbIKOB IIOJIy4YE€HHBIX npu
u3ydeHun Tembl «buonorus —
HayKa O JKUBOU IPUPOIE».
3 | Knerka kak Ouonorunueckas 8 4 [IpakTUKyM MO pEeIICHUIO 3aa4.
cucrema. IIpoBepka 3HaHUN, YyMEHUH H
HABBIKOB MOJIY4YE€HHBIX npu
u3ydeHun Tembl «Kierka kak
OHoIOrYecKas CUCTEMAY.
4 | Opranusm Kak 6 3 [TpakTHUKyM 110 peLIeHHIO 3aay.
Ouosoruyeckas cucrema. [IpoBepka 3HAaHUW, yMEHHH U
HaBbIKOB MOJIy4YEHHBIX npu
M3y4eHUU TeMbl «OpraHu3M Kak
OMOJIOrHYECcKas CUCTEMAY.
5 | MHoroo0Opa3ue opranu3mMoB. 5 2 [IpakTuKyM MO perieHunto 3aaad.
[IpoBepka 3HaHUM, yMEHUH U
HaBbIKOB MOJIy4YE€HHBIX npu
u3ydeHun Tembl «MHoroobpasue
OpPTaHU3MOBY.
6 | YenoBek u ero 310poBbe 4 3 IIpoBepka 3HaHUN, yMEHUH U
HaBbIKOB MOJTy4YEHHBIX npu
U3Y4YEHHH TeMBbl «HeJI0BEK U €ro
3JI0pPOBBEY.
7 | Hagopranm3MeHHbIE 3 1 [IpakTUKyM MO pEMIEHUIO 3a1a4.
CHUCTEMBI IIpoBepka 3HaHMM, YMEHUN U
HABbIKOB MOJIYYEHHBIX NTPU
U3Y4YEHUU TEMBI
«HagopranusmeHHbIE CUCTEMBI».
8 | DkocucTeMBI U IPUCYILIUE UM 2 - [IpoBepka 3HaHUM, yMEHUH U
3aKOHOMEPHOCTH. HaBbIKOB MOJTy4YEHHBIX npu
U3YYEHUH TeMBl «OJKOCHCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTI».
9 | UToroBoe 3aHsATHE. 1 1 IIpoBepka 3HaHMN, yMEHMH H
HaBbIKOB, MOJIy4E€HHBIX npu

HN3YUCHUU JJICKTUBHOT'O KypcCa.




TEMATHYECKOE IINTAHUPOBAHHUE

yieKTUBHBIN Kypc «Ci102kHbIE BONIPOCHI 0Moorumn», 11 kiacc

Ne Tema 3apsaTus Koma-Bo [ata nmpoBeneHus
Hacos TUTaH (baxr
1 Brenenue. BxonHoe TectupoBaHue. 1
Paznen 1. Buosorusi — Hayka o *kuBoii mpupoje (4 yaca)

2 | O6miebuoornuecKrue 3aKOHOMEPHOCTH. 1

3 | Ponb OGuonoruu B hopMHUpPOBAaHUM HAYYHBIX MPEICTABICHUNH O MUPE. 1
4 | [IpakTuKkyM «YPOBHH OpPTaHU3alIMU KUBON MaTEpUN». 1

5 | Ilpaktukym «OCHOBHBIE CBOMCTBA )KMBOTOY. 1

Paznen 2. Kiterka kak 6uosiorudeckasi cucrema (8 yacon)

6 | XuMHYecKHil cCOCTaB KJIETKH. 1

7 | Ilpaktukym «HyK1€MHOBBIE KMCIOTHI». 1

8 | Ilpaktukym «HaxoxaeHre COOTBETCTBUS MEXY CTPOCHUEM, 1

CBOMCTBaMHU U (PYHKIIHEH OpraHMUYECKHUX BEIIECTB B KIETKE.

9 | CrpykTypHO — QpyHKIMOHANIbHAS OpraHU3aIUs KIETOK 3YKapHUOT. 1
10 | [IpakTukym «KiaeTku mpoKaproT. 1
11 | Metabonu3M B KJIETKE. 1
12 | Ilpaktukym «MeToapl H3y4eHUs KIeTKH. KiieTouHbIe TEXHOIOTHI. 1
13 | HeknerouHbie (GOPMBI )KH3HHU. 1

Pa3znen 3. Opranusm kak ouosoruyeckasi cucrema (6 yacon)
14 | IIpakTukym «Pa3MHOXKEHHE OPraHU3MOB. 1
15 | OOmue 3aKOHOMEPHOCTH OHTOT'CHE3A. 1
16 | Pa3BuTHe OpraHu3MOB. 1
17 | 3akOHOMEpPHOCTH HACIIEICTBEHHOCTH U U3MEHYUBOCTH. 1

18 | Ilpaktukym «PemieHue 3a1a4 o TeHETHKE. 1

19 | Ilpaktukym «CocTaBieHHE POAOCIOBHOMN. 1
Paznen 4. Muorooopasue opranu3mos (5 4yacoB)
20 | Ilpaktukym «OCHOBHBIE CHCTEMAaTHUECKUE KATETOPHI». 1
21 | Xapakrepuctuka napcrsa Pactenus. 1
22 | XapakrepucTrka napcrsa JXuBoTHBIE. 1
23 | Xapakrepuctuka napcrsa [ puosL. 1
24 | Ilpaktukym «/cnonab30BaHNe OPraHU3MOB B OMOTEXHOIOTUI. 1
Pa3nen 5. YUennoBek u ero 310poBbe (4 yaca)
25 | buoconuanbHas IpUPOAA YEIOBEKa. 1
26 | CTpocHWHE U )KU3HEICATEITBHOCTh KIETOK. 1
27 | CtpoeHue 1 KHU3HEAEATEIbHOCTh TKaHEH. 1
28 | CtpoeHHe 1 KU3HENEATEILHOCTh OPTaHOB M CHCTEM OPTaHOB. 1
Pa3nen 6. Hagopranusmennsblie cuctemMsl (3 yaca)
29 | DBOJIONHS OPTAHHYECKOTO MHPA. 1
30 | CuHTeTHYecKast TEOPHUs IBOIFOIHA 1
31 | Ilpaktukym «Bunx u ero kpurepuu. [lomymsius. 1
Pa3znen 7. DxocucTeMBbl M IPUCYLME HM 3aKOHOMEPHOCTH (2 yaca)
32 | EcrecTBeHHBIE COOOIIECTBA KUBBIX OPTrAaHHU3MOB M UX KOMITOHEHTHI 1
33 | Dkonornyeckue GakTophl. 1
Pasnen 8. Utorosoe 3ansaTue (1 yac)
34 | Urtorooe TectupoBanue | 1 |

Hroro: 34 gaca




Jlurepartypa
. ET'D Buosiorus: YuuBepcanbHbii cipaBoyHUK/ H).A.CaZjoBHUYEHKO.-
MoOcCKBa: JkcMmo, 2015
. buosiorus: 10 kaacc: npodUIbHBIA yPOBEHb: Y4€OHUK A1 YYaIUXCS
ob1eobpasoBaTeibHbIX yupexaeHui /U.H.[lonomapéra, 0.A.KopHuoBa,
JI.B.CumoHoBa; nog pea. U.H.[lonHomapéroii.-M.:BenTana-I'pad,2010.
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ob1eobpasoBaTeibHbIX yupexaeHui /U.H.[lonomapéra, 0.A.KopHuoBa,
JI.B.CumoHoBa; nof pes. U.H.[lonHomapéroii.-M.:BenTana-I'pad,2010.
. E.Il. CupgopoB boTaHuKa Jijid MOCTYNMAKLUX B By3bl M. «<YHUKYM-
LenTp»1997.
. E.Il. CuzopoB 300Ji0rud A1 NOCTYAOIUX B BY3bl M. «YHUKyM-
LenTp»1997
. E.Il. CugopoB AHaTOMUSA YesioBeKa JJiF MOCTYNAKLIUX B BY3bl M.
«YHukywm- llentp»1997
. A.A. Kupusienko broJsiorus. 3BoJl0LMsA OpraHu4ecKoro M1pa.
[ToarotoBka k EI'3: Teopus u TpeHUpoBOUHbIe 3a/iaHus/ JlernoH PocToB-
Ha-/lony 2019.
. A.A. Kupusienko broJsiorvs. 3BoJII0LMA OpraHu4ecKoro M1pa.
[TloarotoBka k EI'3: Pazaen»MosiekynsipHas 6uosiorusi»/ Jleruon PocToB-
Ha-/lony 2019.
. C.U.Kosrecuukos buoJsiorud. dkosorualloaroroska k EI'3: Teopua u
TpPeHUPOBOYHbIe 33/jaHusi/ JleruoHn PoctoB-Ha-/lony 2014.

Kak pemaTtsb 3agauu o reHetrke: 10-11 kyiaccel: yuebHOe nmocobue
JUIsl y4aluxcsi ob1ieobpa3oBaTeibHbIX yupexaeHuii/ A.A.MenBeeBa.-
M.: Bentana-I'pad, 2014.
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