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1. PesyabTarsl

Oﬁy‘leﬂl/lﬂ nmo JUCHMIIJIMHE

(Moay/110), COOTHECEHHBIE

HHIUKaTOpaMu JOCTUKCHUA KOMHGTCHHHﬁ, YCTaHOBJICHHBIMHA 06pa30BaTeJ'IBH01>i nporpaMMoﬁ

C

paBJISITh CBOMM  Bpe-
MEHEM, BBICTPAUBATH
Y pPeaJn30BbIBaTh Tpa-
E€KTOpUI0 CaMOpa3BU-
THUSI HA OCHOBE MPHUH-
UIoB 00pa3oBaHUs B
TEeUEeHHNE BCEH KU3HH.

TPaeKTOPUIO CBOETO Ca-
MOpa3BUTHS,  mpodec-
CHOHAQJILHOTO POCTA, BBI-
SIBJIAISL JIMYHBIE PECYPCHI,
BO3MOXKHOCTH H  Orpa-
HUYEHHS JUIsl ee peau-
3aIu.

Komnerennun NuaukaTopsl Pe3yabTaThl 00y4yeHUs1 10 TUCHUILINHE
JMOCTHKeHHUS (MoayJi0)
KOMIIeTEeHIH I
YK-6 Cnocoben yn- | U-2yke [Inanupyer | 3HaTBh: UCTOPUYECKOE PA3BUTHE MHUKPO-

OMOJIOTUN KaK HAayKH; YYEHBIX, BHECIIUX
CYIIECTBEHHBIH BKJIaJ] B CTAaHOBJICHHE
MHUKPOOHMOJIOTUM KaK HayKH; OCHOBHBIC
HAIpPaBJIEHUSI U JOCTUKEHHUS] MUKpPOOHO-
JIOTMM Ha COBPEMEHHOM 3Tale Pa3BUTHS;
MPUHILIMIIBI U TIOJIXOJIbl, UCIIOJIb3yeMbIe B
COBPEMEHHOH KiacCU(PUKALUU  MHKPO-
OpraHU3MOB, COBpPEMEHHBIE KJacCH]H-
KallMOHHBIE CXEMBI; OCOOCHHOCTH TIPO-
SBIIGHUST U PA3BUTUA [103HABATEIbHBIX
MICUXWYECKHUX TPOLECCOB B PA3IUYHBIX
YCIIOBUSIX >KU3HENEATEIILHOCTH; 3aKOHO-
MEpPHOCTH OHTOTEHE3a MCUXUYECKHUX TPO-
[[ECCOB YEJIOBEKA B YCIOBUSAX OOyUeHUS U
BOCIIUTAHHUsSI HA KaXJIOM BO3PAaCTHOM
CTa/IUU.

YMeTb: CBOOOJHO OpPUEHTHUPOBATHCS B
COBPEMEHHBIX KJIaCCU(PUKAIMOHHBIX CXe-
MaxX HPOKApPUOTUYECKUX U DYKapUOTHU-
YEeCKUX MHUKPOOPTaHNU3MOB; UCIIOIH30BATh
MOJIydeHHbIE TEOPETUYECKHE 3HaHHUA B
HAYYHBIX HCCIENOBAaHHUAX M IpPaKTHYeC-
KOl /1eATEeNIbHOCTH; YYUTHIBaTh WHIUBH-
JIyaJIbHbIE  OCOOCHHOCTH JIMYHOCTH U
IPOSIBJICHUS] TICUXMYECKHX IPOLIECCOB B
JEeSITETLHOCTH; TPUMEHSTh OOIIETICHXO-
JIOTMYECKUE 3HAaHUS O MO3HABATENbHOM,
OMOIIMOHAIBHOW,  MOTHBAIIMOHHO-BOJIE-
BOM cdepax JAMYHOCTH B ILENAX IMOHU-
MaHHsI, TOCTAHOBKH ¥ pa3pelieHus Ipo-
(deccroHaNmbHBIX 33/a4 B 00JacTH Hayy-
HO-UCCIIEIOBATEIIbCKOM W MPAKTUYECKOMN
JEeSTeIbHOCTH; aHAJTM3UPOBaTh (YHKIIHO-

HHAPOBAaHUE  PA3JIMYHBIX IICUXWYECKHUX
IPOIECCOB, 00ECIeYNBAIOIUX MOTHBA-
L0, OPHEHTHPOBKY, YIPABICHHE U

PEryJsiluI0 JIEATETbHOCTH M TOCTYIKOB
JUYHOCTH, JUAarHOCTHPOBATH TICHXHYEC-
KM€ CBOMCTBA M COCTOSIHHMSI 4YEJOBEKa,
XapaKTepU30BaTh TICUXUUECKHUE TTPOIIECCHI
U TpOSIBICEHUS B PA3IMYHBIX BHAAX
JIeATEIbHOCTH.

Baanerb: MerogamMu  MCHOJIB30BaHUS
MHUKPOOPraHW3MOB B HAy4YHBIX HCCIIE-




JIOBAHMSIX ¥ MPOMBIIIJICHHBIX TEXHOJO-
TUsX; TpUEeMaMU, HCIOJIb3YEMBbIMU TMpU
W3YYCHUM  BAXKHEWIIMX  CBOWCTB U
MIPOLIECCOB KU3ZHEJCATEIIbHOCTH MUKPO-
OpPTaHW3MOB, WM HWCHOJIB3YEMBbIMU IS
OOppOBI C BO3OYAMTEISAMH Pa3TUIHBIX
3a00JIeBaHUN PACTCHHH M KUBOTHBIX, a
TaK)Ke IMPU HCIOIB30BAHUM MHUKPOOpra-
HU3MOB B KaueCTBE MPOAYIIEHTOB OHO-
MacChl ¥ XO3SMICTBEHHO IIEHHBIX MeTa0o-
JUTOB, HAaBBIKAMU  IPOTHO3UPOBAHUS,
aHallM3a W OICHKU TIICHUXOJOTHYECKHIX
YCIIOBUH J€ATEIbHOCTH; HAaBbIKAMH OIICH-
KM  WHJAMBUIYAIBHBIX  OCOOCHHOCTEMH
CTPYKTYpbl M BBIPQ)KEHHOCTH IIO3HaBa-
TEIBHBIX TPOIECCOB; OCHOBHBIMH TIpHE-
MaMu JTMarHOCTUKH MICUXUYECKUX
CBOWCTB M COCTOSTHUH, Pa3IMIHBIX BUIOB
JESTEIIbHOCTH UHIUBUIOB U TPYIIIL.

2. Copepxanue TUCUMILIMHBI (MOLYJIS1)

Tema 1. Beenenue. MuxkpoOuosorusi kak Hayka. [Ipenmer, 3agaum, JOCTHXKEHHS U
NEPCHEKTUBBl pa3BUTH MHUKpoOuonoruu. OCHOBHBIE pa3nensl Mukpoouonoruu. Ilonstue o6
oOriel, TeXHUYECKOW (IPOMBIIIIEHHOM), CebCKOXO035HCTBEHHOM, BETEpUHAPHOW U MEAULUH-
CKOW MHUKpOOHONOruu. Ponb MUKPOOPraHW3MOB B €IUHOM CHCTEME OpPraHWYECKOrO MHpa H
AKHU3HU yenoBeka. CBsi3b MUKPOOMOJIOTHH € IPYTHMHU HayKaMHu.

Tema 2. Ucropudeckoe pazBuTue MUKPOOMOa0ruu. OCHOBHBIE 3Tallbl Pa3BUTHUS
MUKpPOOHOJIOTUHU: TIEPUOJT SIMIIMPUUYECKUX 3HAHUH, WIHM JOHAYYHBIH eproa; MOp(OIOrHuecKUid,
WIA OIHUCATENbHbIM mepuoJi; (U3UOJOTMUYECKUI MNepuos; MMMYHOJIOTHMYECKUH Mepuox Hu
OTKpPBITHE BUPYCOB; OTKPBITUE AaHTHUOMOTHUKOB; MOJIEKYJISIPHO-TEHETUUYECKUI MEpUOJ. YUEHBIE,
BHECILIME CYIECTBEHHBIH BKJIaJ] B pa3BUTHE MUKpoOHoIoruy. 3HaueHue padot A. JleBeHryka, O.
Ixennepa, JI. ITacrepa, P. Koxa, D. I'ekkens1, C. H. Bunorpaackoro, JI. Y. iBanosckoro, M.
beliepunka, A. KioiiBepa, A. ®nemmunra, 3. A. Bakcmana, J[. X. bepmxu u gpyrux B
CTaHOBJIEHUE MUKPOOHOJIOTUY KaK HAyKH.

Tema 3. CucremaTMka M HOMEHKJIATYypa MHKPOOPraHuM3MoOB. TakcoHOoMHMYECKOE
pa3zHooOpa3ue MUKpoopranu3moB. [IpokaproTuueckue (apxeu u OaKTepuu) U SyKapUOTHYECKHE
(rpubbl, TpUOONOJOOHBIE OpPraHU3Mbl, BOJOPOCIM M MPOCTEHIINE) MHKPOOPTraHU3MBI.
CoBpeMeHHbIE M TPAAUIMOHHBIE TOAXOAbl K CHUCTEMATHUKE MHMKPOOPraHHU3MOB, OCHOBHbBIE
KpuTepuu cucremMatuku. Kiaccudukamus MukpoopranuzMoB. duiorenerudeckas 1 GeHOTUIN-
yeckas kinaccudukanus. Hymepuueckas TakCOHOMUS.

Tema 4. Xumuueckass W CTPYKTYpPHAas OPraHM3alMsA KJIETOK MHKPOOPraHHU3MOB.
OO01ass xapakTepuCTHKA U Pa3IMyusl B OpraHU3alui KJIETOK NMPOKApPUOTHUYECKUX U IyKapUOTH-
YECKUX MHKPOOPraHU3MOB. MopQoiaorus, XMMUYECKUA COCTaB U CTPOEHUE OaKTepHabHBIX
KJeTok. Mopdonorusi, XMMHUECKUd COCTaB U CTPOCHHUE HYKApUOTHUYECKUX KieTOK. OcobeH-
HOCTH  OpraHu3allii  KJIETOK  MHKPOOPTaHM3MOB, OOYCIOBJICHHbBIE  YCIOBHUSIMH  HX
CYIIECTBOBAHMSI.

Tema 5. MHMcnoab3oBaHue MHKPOOPIraHM3MOB B  HAYYHBIX HCCJIeI0BAHHUAX.
Knaccuueckne reHeTudeckre 3KCHEPUMEHTHI C UCTIOJIb30BaHUEM OakTepuil M1 MUKPOCKOIHUYEC-
KUX TrpuOoB. BO3MOXXHOCTM TpPHUMEHEHHs MPOKAPUOT JUISL CO3JaHHUA MoJieNell OCHOBHBIX
MIPOLIECCOB, OCYIIECTBIISIIOIIMXCS Ha KIETOYHOM M MOJEKYJIspHOM YypoBHe. MccnenoBanus
F€HOMa MUKpPOOPraHu3MoB. OCHOBHBIE TOCTUKEHUS TEHHON UHKEHEPUH.

Tema 6. Bo03MOXXHOCTH HCHIOJIb30BAHUS MHKPOOPraHU3MOB B IMPAKTHYECKOM
JesiITeIbHOCTH 4esioBeKa. lcrmonb30oBaHWE MHUKPOOPTraHU3MOB B OHMOTEeXHOJNOrHWU. [Ipomsbim-
JIEHHOE MPOU3BOJICTBO MHUIIIEBON M KOPMOBOW MHUKPOOHOW OMOMACCHI C BHICOKUM COJEP’KaHUEM



6enka. TexHonornu noxydeHus: OMOJOTMYECKN aKTUBHBIX U XO3AHCTBEHHO LIEHHBIX IPOJYKTOB
Metabonu3ma. IlepcreKTUBBI HMCMONBb30BaHUS MHUKPOOPTraHM3MOB B PA3JIMYHBIX OTPACIsX
HapOJIHOTO XO3siicTBa. MUKpOOHBIE TMpenaparhl, yJAy4YIIAOINIMEe [MHUTAHHE PACTCHHH W
CHOCOOCTBYIOIIME MOBBIIICHUIO TNPOJYKTUBHOCTH pacTeHueBoacTBa. (Co3mganue MHKpOOHO-
pAacTUTENBHBIX accoLMalMi g (puTOpeMeaualuu AerpaJipOBaHHBIX CEIbCKOXO035HCTBEHHBIX
yronuii. buonornueckuii MeToA 3alIMTHI PACTEHUU OT Oose3Hel OaKkTepualbHOW M T'PUOHOM
stronoruu. Mcnonb3oBaHuE MHKPOOPraHM3MOB-aHTATOHUCTOB (PUTONMATOTNEHOB, CO3/aHUE U
NOBbIIIEHHE YPPEKTUBHOCTH MUKPOOHBIX MpenapaToB sl CEIbCKOTO Xo3siiicTBa. MukpoOHas
Jerpajalnys KCEHOOMOTUKOB B TEXHOIC€HHOHAPYIICHHBIX IPUPOAHBIX M IMPOU3BOACTBEHHBIX
cpenax.

3. IlepeyeHb y4eOHO-METOANMYECKOT0 O0ecneyeHusl TUCHMIIUHBI (MOIYJIs1)

- MyJbTHUMEIUIHbIE MPE3EHTALMOHHbBIE MaTepUallbl 110 JUCHMIUIMHE (MOIYIIO) MPEICTaB-
JIEHBbI B 3JIEKTpOHHOM Kypce B DOC MAY;

- METOJMYECKUE YKa3aHUs K BBIIOJIHEHUIO MPAKTUYECKUX MPEACTABIECHbI B 3JEKTPOHHOM
kypce B OM1IOC MAY;

- METOAMYECKHE MaTepHuajbl s OOydYaroIIMXCsl MO0 OCBOCHMIO JTUCHMIUIMHBI (MOAIYIIS)
npezcTaBieHbl Ha odunuansHoM caiite MAY B paznene «uadopmarus mo o0pa3oBaTebHBIM
nporpaMMam, B TOM YHCJI€ aJallTHPOBAHHBIM».

4. ®oH/1 OLIEHOYHBIX CPECTB MO TUCHUILINHE (MOAYJIIO)

SBasieTcst OTENBHBIM KOMIIOHEHTOM 00pa30BaTeIbHON MPOTrpaMMBbI, pa3padboTaH B opMe
OTJIEIBLHOTO JIOKYMEHTa, Mpe/CTaBlIeH Ha odunuanbHoM caiite MAY B pazgene «upopmanus
1o 00pa3oBaTEIBHBIM MPOTPaMMaM, B TOM YuCiIe ananTupoBaHHbIM». DOC BKIIOYaeT B ceOs:

- MepeYeHb KOMIIETEHIUI C YKa3aHHeM 3TaroB UX (GOPMHUPOBAHUS B MPOILIECCE OCBOCHMUS
JUCLUIUIMHBI (MOZYJIf);

- 3aJ1aHUs TEKYIEro KOHTPOJIS;

- 3aJIaHUSI TPOMEKYTOUHOM aTTECTAIUH;

- 3aJ1aHUs] BHYTPEHHEH OIEeHKU KayecTBa 0Opa30BaHMs.

5. IlepeyeHb OCHOBHON M /ONOJHUTEJBHOW Y4eOHOW JMTepaTypbl (T€YaTHbIC
U3JIaHUS, DJIEKTPOHHbIE Yy4yeOHble HU3JaHUS U (WIM) Pecypchl SIEKTPOHHO-OMOIMOTEUHBIX
CUCTEM)

Ocnosnas numepamypa:

1. Bseoenue 6 cneyuanvnocmo [Onekmpounsiii pecypc]. yuebnoe nocooue/ H.B. Epemenxo
[u Op.].— Onexmpon. mexcmosvie Oanuvie.— Cmagponoas: Cmaspononvckuii
2ocyoapcmeennvlll  azpapusiii yuueepcumem, 2021.— 100 c.— Peocum oocmyna:
https://ipr-smart.ru/121663

2. Ilecyos, I. B. Muxpobuonocus: yuebno-memoouueckoe nocooue OJisi NpogedeHusl
nabopamopuvix pabom / I. B. Ilecyos, H. H. Xyxos. — Tyna: Tyavckuii
2ocyoapcmeennulil nedazocuyeckuti ynusepcumem umenu JI.H. Toncmoeo, 2021. — 70 C.
— ISBN 978-5-6045162-9-4. — Texcm: anexmpounsiii // L{ugpposoti obpazosamenvHwiti
pecypc IPR SMART: [caum]. — URL: https://www.iprbookshop.ru/119685.html

/Jlonoanumensnasn numepamypa:

3. llonmes, B. U. bonesnu u epedumenu nuyen ¢ OCHOBAMU MUKPOOUONO2UU: YYeOHOe
nocooue / B. U. [lonmes, E. B. Hewamaesa. — 2-e uz0. — Canxm-Ilemepoype: Keaopo,
2021. — 184 c. — ISBN 978-5-10000-742-5. — Texcm: snexmponnwiii // Lugposoii
00pazosamenvublll pecypc IPR SMART: [caiim]. — URL:
https://www.iprbookshop.ru/103077.html

4. Mo3ze, nosnanue, pazym. 6sedeHue 8 KocHumusHvle Heuponayku. B 2 momax. T.1 / noo
peoakyueti b. baapca, H. I'etiodc, B. B. [llynveoeckozo, nepesod B. H. Ezcoposa [u dp.].
— 5-e u30. — Mocksea: Jlabopamopus snanuiu, 2021. — 550 ¢. — ISBN 978-5-93208-
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548-6 (m.1l), 978-5-93208-547-9. — Tekcm: osnexmponnwiti //  Lugpposoii
obpazosamenvHblll pecypc IPR SMART: [caiim]. — URL:
https://www.iprbookshop.ru/103010.html

5. Mose, nosnanue, pazym: ésedenue 8 KocHumugHvle Hetiponayku. B 2 momax. T.2 / noo
pedaxyueti b. baapca, H. I'etiooc, B. B. Illynveosckozo, nepesoo B. H. Ecoposa [u op.].
— 5-e u30. — Mocxkea: Jlabopamopus 3nanuu, 2021. — 465 c. — ISBN 978-5-93208-
549-3 (m.2), 978-5-93208-547-9. — Tekcm: oanexmponnwiti //  Lugppoesoi
0bpazosamenvHblll pecypc IPR SMART: [caiim]. — URL:
https://www.iprbookshop.ru/103011.html

6. Ilpodeccuonanbubie 0a3bl JAHHBIX 1 HH(OPMALNMOHHbIE CIIPABOYHbIE CHCTEMbI

1) Tocyoapcmeennas cucmema npasoeol uupopmayuu - OQUUUATLbHLLIL UHMepHen-
nopman npasosou ungopmayuu- URL: http://pravo.gov.ru

2) Ungpopmayuonnas cucmema «Eounoe okno oocmyna k 06pazo8ameibHbiM pecypcamy -
URL: http://window.edu.ru

3) Cnpasouno-npasosas cucmema. Koncynomanm ILuoc - URL: http://www.consultant.ru/
4) https://lib.masu.edu.ru - Drnekmponnsiii kamanoe 6ubauomexu MAY ¢ 603modxcHocmovio

O3HAKOMUMbCA C ne4amHblm 6apUaHniom U30AHUSL 8 YUMATbHBIX 3a1AX OUOIUOMEKU.
5) D5C «IPRbooks» — http://iprbookshop.ru/

7. IlepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHIEMOI0 INPOrPaAMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA

1) Onepayuonnasn cucmema Microsoft Windows Vista Business Russian Academic OPEN
2) Ogpucnwiti naxem Microsoft Office 2007 Russian Academic OPEN

3) Ogucnwiii naxem Microsoft Office 2010 Russian Academic OPEN

4) Cucmema onmuueckozo pacnosnasanus mexcma ABBYY FineReader Corporate 9.0
5) Anmusupycnasn npoepamma Anmusupyc Dr.Web Desktop Security Suite

8. ObecneueHne 0CBOEHHUS AMCHUILUIMHBI JIMI ¢ HHBAJIMAHOCTHIO 1 OB3

OObyuaromuecs u3 uncia uHBanuAoB U vl ¢ OB3 obecneunBaroTcst meyaTHBIMU U (MIIN)
AJIEKTPOHHBIMU 00pa30BaTENIbLHBIMU pecypcaMu B (GopMax, aJalnTUPOBAHHBIX K OTPaHUYEHUSM
UX 3/10POBbSL.

9. MaTepuajbHO-TeXHHYECKOEe OfecneyeHne TUCHUIIUHBI (MOAYJIsI) TIPEICTABICHO B
npunoxkenun Kk OIIOIT «MarepualbHO-TEXHUYECKUE YCIIOBUS peain3alui 00pa3oBaTelbHON
mporpaMmb» U BKIIHOYACT:

- yueOHBIE ayAUTOpPUM [JJIs TPOBEACHUS YUEOHBIX 3aHATUH, MPETyCMOTPEHHBIX
porpaMMoi OakanaBpuara, OCHAIEHHBIC OOOpPYIOBAaHWEM M TEXHUYSCKUMH CPEICTBAMU
oOy4eHus;

- IOMEIIEHUS JUTI CaMOCTOSATEIHbHON PabOThl 00YYaOIUXCsI, OCHAIICHHBIC KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUs: K ceTu «VHTepHeT» W obecreueHueM JO0CTyma K
ANIEKTPOHHON WH(OPMAITMOHHO-00pa3oBaTebHOM cpeae MAY;

JlommyckaeTcs 3aMeHa 000pyI0BaHUS €r0 BUPTYalbHBIMH aHAJIOTaMH.
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10. Pacnpenesienne TPy10eMKOCTH MO BUAaM Y4eOHOM JesITeJIbHOCTH

Ta6muma 1 - Pacnpenenenue Tpya0eMKOCTH

. Pacrnipenenenue Tpya0eMKOCTH UCIUTUTHHBI
Bun yuebnoi (Momyns) no Gpopmam 00ydeHHs
JESITEIIBHOCTH Outias
Cemectp Bcero vacos
1 2
Jlekuun - - -
[TpakTHyeckue 3aHATH 20 20 40
JlaboparopHbie pabOTHI - - -
CamocrosiTenpHas padoTta 52 52 104
IToaroroBka K MpOMEXyTOYHOM aTTeCTAlMU - - -
Bcero 4acos mo JucHuILINHE 72 12 144
/ 13 HUX B OpPME MPAKTUIECKOH MOATOTOBKH
DopMbI IPOMEKYTOUYHON aTTECTAIMU U TEKYILIETO KOHTPOJIA

DK3amMeH - - -
3aueT/3a4eT ¢ OLEHKOU +/- +/- +/-

IlepeyeHb NPaKTH4YECKUX 3aHATHIA M0 (popMaM 00yUeHUs

I‘R“; TeMbl MpakTHYeCKUX 3aHATHI
Ounas dopma

1 cemecTp
1 HcTopuyeckoe pa3BUTHE MUKPOOHOJIOTHH.
2 CucTteMaTHKa ¥ HOMEHKJIATypa MUKPOOPTraHU3MOB.
3 Berpeda ¢ paboromarenem.
4 XUMHUECKasi U CTPYKTYpHAs OpraHu3alusl KI€TOK MUKPOOPTaHU3MOB.
5 Vcnonp30BaHne MUKPOOPTaHU3MOB B HAYYHBIX MCCIIEJOBAHUSX.
6 B0O3MOXHOCTH HCHONB30BaHUS MHUKPOOPIaHU3MOB B IPAKTHUECKON JAESITEIbHOCTU

4eJI0OBEKA.

7 Bcerpeua ¢ paboTonarenem.

2 cemecTp
8 Krnaccugukaiys MUKpOOpPraHu3MOB IO CTENEHH UX OMOJIOIMYECKOI OMacCHOCTH
9 Muxkpobuosiornueckas gadoparopust
10 | Ywucras KyJabTypa M CMEIIaHHAs KYJIbTYpA.
11 | Meroas! uccneoBaHUsI MUKPOOPTAHU3MOB
12 | MeToasl cTepunn3aiuu 1 1e3uH()EeKIn
13 [Ipodunaktuka BHyTprOOIbHUUHBIX HHpekuii (BBU) B ycnoBusx cromaToigorudyeckon

MOJUKIMHUKN U 3yOOTEXHUYECKOM JabopaTopun

14 | ®opmMbl UMMYHHOTO OTBETa. AJIeprust




