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IIpn paspaboTke METOOUYECKUX pPEKOMEHOAlMi Ui Tmpernojasareneldl W OOydYaroIMxcsl IO

nucuuruinHe b1.5.04 Mukpo6moJi0orusi B OCHOBY TOJIOKEHBI

1) @OI'OC BO no HarpapaeHUIO MOATOTOBKY (CHEUATBHOCTH)

®I'OC BO mnporpammel opauHaTypbl Mo crenuanbHocTd 31.08.66 Tpasmartosorusi u

opTromeausi, YTBEPXKACHHBIH TpUKa3oM MuHHCTepcTBOM 00pa3oBaHuss W Hayku P®
26.08.2014 Nel1109.

2) Paboumii yueOHbli miuan mo crenuainbHOcTH 31.08.66 TpaBmartosoruss U opromenms,
yTBepkaeHHbI ydeHbIM coBeroM PI'BOY BO TI'MY Munsnpasa Poccun 31.03.2023,
IIpotokon Ne 8

3) ITpodeccuonanbhblil cTanaapt "Bpad-TpaBMaTonor-opronesn ", yrBep K IEHHbIN MPUKA30M
MunucrepceTBa Tpyia U couuaibHoM 3amuTel Poccutickoit @enepanuu ot 12.11.2018 N 698H.

Meronuyeckue pPEeKOMEHIALMU ISl TpPEenojaBareiell W OOy4aromuxcs 0 TUCHUTUINHE
pa3paboTaHbl aBTOPCKHM KOJIJIGKTUBOM Kadempbl MHUKPOOHOJIOTHH, IePMAaTOBEHEPOJIOTHH U
kocmerosiorun PI'BOY BO TI'MY MunsnpaBa Poccuu, moa pyKOBOACTBOM  3aBEOYIOLIETO
kadenpoii n1-pa Mez. Hayk, morieHTa 3aiiieBoii B A.

Pazpatorunku:

3asenyromuii kadeapoi J-p MEJ.HayK, JOLIEHT 3atinesa E.A.

(3aHEMaeMast JOJDKHOCTH) (YUeHas CTETICHb, YUCHOE 3BAHUE) (®HN.0)



1. OBIIME IMOJIOKEHU A

Meronuueckue pekoMeHAaluu Mo usydeHuto aucuumiuHel b1.5.04 Muxpoouosorus
NPEACTABISIFOT COOOM KOMIUIEKC PEKOMEHIAIMA W Pa3bsSCHEHWH, MO3BOJISIOLIMX ONTHMAIBHBIM
00pazoM OpraHM30BaTh MPOLIECC U3YUEHUS TaHHON TUCIUTUTUHBL.

Jns nmydinmero OCBOEHMsI MaTepualia U CUCTeMaTh3aluu 3HaHui no aucuurniauHe bl.b.04
Muxkpo0ouosorusi HeOOXOAUMO PEeryJIsIpHO pasOupaTh MaTepHalbl JEKIHH, OTBEYATh HA BOMPOCHI
U1l CAaMOKOHTpoJisl. Bo BpeMst caMOCTOSITENNbHON MPOpadOTKU JIEKIIMOHHOIO MaTepuana ocoboe
BHHMAaHHE CIEAYEeT yAENATh BOSHUKAIOIINM BOIPOCAM, HEIIOHSATHBIM TEPMHUHAM, CIIOPHBIM TOYKaM
3peHus. B cmydae HeoOxommmocTm oOpamarbcss K MPENOAABaTEN0 33 KOHCYJIbTALUEH.
JleKUMOHHBINT ~ MaTepuasl  OpPraHu3yeT MBICIUTENIbHYI [eSTeNbHOCTh  OOydaroLmMxcs, a
NPAaKTUYECKUE 3aHATH 00ECTIEUNBAIOT IIIyOUHY YCBOEHHS MaTepraia AUCLUTUINHBL

IIpn moAroTOBKE K MPAKTUYECKOMY 3aHITHIO 0cO00€ BHUMaHHE HEOOXOIMUMO oOpaiath Ha
COZIep’KaHNE OCHOBHBIX TMOJIOKEHHH W BBIBOAOB, OOBSCHEHHE sIBIIEHHH U (DAKTOB, YSICHEHHUE
MIPAKTUYECKOr0 MPUJIOKEHHsI PAacCMaTPUBAEMBIX TEOPETUYECKUX BOMpPOCOB. B mpouecce stoi
padoOThl CTYAEHT MHOJDKEH CTPEMUTBCS TIOHATh W 3allOMHUTb OCHOBHBIE  TOJOXKEHUS
paccMaTpuBaeMOro Marepualia, TPUMEpBL, MOSICHAIOIIHE €ro, a TakXke pa3oOparbcsi B
WJUTIOCTPATUBHOM MaTepHae.

Jins  opraHuszalMM = CaMOCTOSITEIPHOrO  uM3ydeHuss TeM  aucuumuineel  b1.b.04
MuKpoOH0I0THsI UCTIOB3YIOTCS MaTepHUaibl POHIOB OLIEHOYHBIX CPEICTB.

CamocrosiTenbHas paboTa CTYJEHTOB O0ECIIEYHBACTCS CAENYIOIUMHU YCIOBUSMH:

1. Hanumume W AOCTYMHOCTh HEOOXOAMMOTO Y4eOHO-METOIMYECKOrO U CIPABOYHOIO
MaTepuana;

2. Co3paHue CUCTEMbI PEryJsIpHOIO KOHTPOJIsSI KauecTBa BBIMOJHEHHON CaMOCTOSITEIbHOU
padoTHI;

3. KoHcynbTanuoHHasi IOMOIIb MPENOAaBaATEIs.

Meroauyeckuii matepuan Uisl CaMOCTOATENBHOW IOATOTOBKU IIPENCTABIAECTCS B BUAEC
JUTEPATYpPHBIX HCTOYHUKOB, arjlaca MHKpOmpenaparoB. B crnucok y4ueOHO-METOOMUYECKUX
MaTEepPHajoB Ui CAMOCTOSITEIbHOH pabOThl OO0y4aroIIMXCsl BXOAMUT MepeueHb OMOIMOTEUHBIX
pecypcoB y4eOHOro 3aBelC€HUST M JPYrHMX MaTepUaoB, K KOTOPBIM OOyHarOLIUICS HMeeT
BO3MO>KHOCTb IOCTyTA.

CamocrosiTenbHast paboTa — BUJ KOHTAaKTHOH BHEAYJUTOPHOH paloThI mpernojaBareneid u
obyuaromuxcs no aucuuruiiHe b1.6.04 Muxpo6uosorus. KoHTponbe camocTosiTenbHONH padboThl
OCYILIECTBIIIETCS BENyIIUM MpernonasaTeneM. OLeHKa CaMOCTOATENbHON pabOThl yUHUTBIBAETCS TIPU
MPOBEACHUM  TNPOMEXKYTOUHOH  arrectanuu  obOydaromuxcss no  aucuumiuHe  bB1.5.04
Mukpoouonorus.

Texywuii koHtponp no paucuuruiiHe b1.5.04 Mukpobuonorusi mnpenHasHaueH s
NPOBEPKH WHAMKATOPOB MAOCTIDKEHHS] KOMIIETEHLWMH, CTHUMYJHUPOBaHUS y4eOHOH paboThl
00y4arImuXcsi ¥ COBEPIICHCTBOBAHUS METOAMKH OCBOCHHUS HOBBIX 3HAHUN. TeKyIIHii KOHTPOJIb 110
muctuminHe b1.5.04 MukpoOuoJiorusi NpoBOAUTCA B TeUE€HHE CeMecTpa MO BCeM BUIAM U
paznmenaM yueOHOM MUCHMILIMHBI, OXBATBHIBAIOIINM KOMIIETEHLNH, (HOpPMHpPYEMble AMCLUTUTMHOMN:
ONpOCHL, AWCKYCCUHM, TECTUPOBAHHWE, AOKIAAbl. TeKylui KOHTPOJb 3HAHUN CTYAEHTOB, MX
MOATOTOBKHU K MPAaKTUYECKUM 3aHATHUSIM OCYLIECTBIISIETCS HA KAXKIOM 3aHATUH.

IIpomexyTounass arrecTauus MpenHa3HadeHA Ui OIpPENeNieHUs YPOBHA OCBOEHHUs
WH/IMKATOPOB JOCTIKEHHUsT KomreTeHUud. [IpoBomutcss B ¢Qopme 3auera mocie OCBOCHUS
oOyuaromumest Bcex pasnenos aucuuiuinHbl b1.5.04 MukpoOHoI0rusi U yYUTHIBAECT PE3YJIbTATHI
o0y4eHHs MO AMCLUIUIMHE MO BCEM BHIaM pabOThl CTyIEHTa Ha MPOTSHKEHWH BCEro INepuoaa
oOyuenns no aucuuruivie b1.65.04 MuxkpoouoJiorus.

Bpewmsi, oTBemeHHOE AN MPOMEKYTOUHOW aTTECTAllMM, YKa3aHO B rpaduke ydeOHOro
Ipouecca.

3amaHus U1 MPAKTHYECKUX paloT, a TakKe 3aJaHusl AN MOATOTOBKU K TEKyIEeMy U
MPOMEKYTOUYHOMY KOHTPOJIEO MpHUBENEHbI B (JOHAE OLEHOUYHBIX cpencTB mo aucuuruinde b1.5.04
Muxkpoouonorusi. Ilpu HeoOxomumocTu cremyer oOpamaTbCst 3a KOHCYJbTaLMEH K
npernonasarento. [lepen koHCynbTamueld, HEOOXOOUMO XOPOIIO MPOAYMAaTh BOIMPOCHL, KOTOpBIE
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4. METOINYECKHUE YKA3ZAHUA K IPOBEJAEHHNIO TEKYIIEI'O U
IMPOMEXYTOYHOI'O KOHTPOJIA

Tabmuua 3. Meroguyeckne YKa3aHUs K TPOBEACHHIO TEKYLIEr0 M IMPOMEKYTOUYHOTO
KoHTpous 1o aucuuiuinee b1.5.04 MukpoouoJiorus

Bun kontpons ®opma KOHTPOJA
Tekylnii KOHTPOJIb - IPOBEAEHUE U OLICHKA YCTHBIX OMPOCOB HA JICKLUIX U NPAKTUUECKUX
3aHATHSX,
- MOpPOBEPKA M OLEHKA BBINOJHCHUS 3aJaHU HAa MOPAKTUYECKUX
3aHATHSAX,

- HIPOBEpPKAa U OLECHKA BBINIOJIHCHHUA CaMOCTOATCIBbHBIX SaI[aHI/Iﬁ Ha
MPAKTUYICCKUX 3aHATUAX.

IIpomexyTouHbBIHi npoBOOUTCA B (OPME TECTUPOBAHHS, HAa KOTOPOM OLIEHUBAETCS
KOHTPOJIb cTeneHb CGHOPMUPOBAHHOCTH Yy OOyYaloOIMXCS KOMIIETeHLMH, B
3aBUCHMOCTH OT THIIOB 3a/1a4 IPO(heCCHOHABEHOMN NesITeIEHOCTH.

4.1. KoHTpoabHbIe BONPOCHI K 3a4eTy

1. CucremaTnka ¥ HOMEHKJATypa MHKPOOPraHu3MOB. (CHOBHBIE TMPUHLIUIIBI
cucrematukn. Knaccupukauus Oaxrepuit. Mopdonorus Oakrepuii. CtpykTypa OakTepuanbHOMI
KJIeTKH. XWUMHUYECKHH coctaB M (YHKIMM TOBEPXHOCTHBIX 00Opa3oBaHWH, MeMOpaH,
LIUTOIUIA3MATHYECKUX CTPYKTYpP, BKIFOUYESHUH, METOBI BhIsABIeHHs. PopMbl OakTepuii ¢ nedexrom
CHHTE3a KJIETOUHOH CTEHKH, 3HAUEHHE.

2. Hopmanbhas MukpoOnoTa Tena 4enoBeka, e€ 3HaueHHe.

3. Crepunmzauus u 1e3uHpEKIus.

4. Undexnus n nHPEeKIHMOHHBIN npouecc. Pojap MEUKpOOPraHUu3MOB B HH()EKLINOHHOM
nporecce. [ pymnmbr GakTepuii o NaTOreHHOCTH.

5. Ponb makpoopranusma u (akTOpOB BHEIIHEH cpenbl B MH(PEKIIMOHHOM MpoLecce
UMMYHUTETE.

6. XumuoTepanusi U aHTHCENTHKa HH(PEKIMOHHBIX OosesHell. OCHOBHBIE TPYIIIBI

XUMHOTEPAIeBTUYECKIX ~ MpernapaTtoB.  AHTUOMOTHUKM,  XapaKTEPUCTHKA,  KJIACCH(PUKAIHSL
MexaHn3Mbl JEHCTBUS XUMHUOIIPENAPATOB HA MUKPOOHYIO KIIETKY.

7. EcrectBeHHass m mnpuoOpeTeHHass yCTOHYMBOCTD MHUKPOOOB K AHTUOMOTHKAM H
XUMHOTEPANIeBTUYECKIM  mpernaparaM.  MexaHu3Mbl — OOpa3oBaHHMs ~ YCTOHYMBBIX  (POpM.
MukpoOHONIOrHYeCKHii MOHUTOPHHI yCTOMYMBOCTH MHKPOOPTaHM3MOB K AaHTHOMOTHKAM B
KJIMHUYECKOW MPaKTUKE.

8. AHTHCENTHYECKUE CPEACTBA, KJIACCH(PHKAIMS, MEXaHU3M JACHCTBUS, KOHTPOJb
KauecTBa.

9. Ceponorndeckuii MeTO[ HCCIENOBAHUS 3ajadd, MaTepHal IJisl HCCIEeNOBAaHMS,
3Tambl, OLIEHKA, O0JACTH MPUMEHEHHSI.

10. baktepuaneHble Bupychl ((arm):. cBoiicTBa, kiaccudukanms. BsammopeiicTeue
BUPYJIEHTHBIX U YMEPEHHBIX ()aroB ¢ BOCIPUUMYHBOM OakTepueil.

11. Bo30Oyaurenn  CTPEeNTOKOKKOBBIX —WH(pEKIwi, knaccupuxanms, MophoIorus.
[IpaBuna B3STHS U JOCTaBKH MaTepuaa OT OOJIbHOTO.

12. BozOyaurenn craduiIoOKOKKOBBIX —HH(pEKIul, Kkiaccupukauus, Mopoorus.
[IpaBuna B3STHS U JOCTaBKH MaTepuaa OT OOJIbHOTO.

13. Hedepmentupyromue rpaMoTpunaTenbHble OakTepuu, KiaccuuKalus, pojib B
narojioruu denoseka. [IpaBuia B3ATUS U JOCTABKU MaTepHaia OT OOJIBHOTO.

14. BozOyaurenn canbmoneie3oB, knaccudukauus, mopgonorus. [Ipasuna B3sTHA U

AOCTAaBKH MaT€puaja OT OOJIBHOTO.



15. BozOyaurenn nusentepuy, kinaccudukarms, Mmopdonorus. IlpaBunma B3ATHS H
IOCTaBKH MaTepuaia oT OOJbHOTO.

16. Boz0ynurenu KuIIeYHBIX 3MEpHXH030B, Kiaccudukanus, mopdonorus. [Ipasuna
B3ATHUS M JOCTABKU MaTepuaja oT OOJIBHOTO.

17. Bozbynurenun tybepkynesa, knmaccudukanus, mopdonorus. I[lpaBuia B3siTUS H
IOCTaBKU MaTepuaia oT OOJbHOTO.

18. Bozbynurenn kinoctpuananbHbix MHGpeKnwid (CTONOHSKA, Tra3oBOM aHA3POOHOM
uH(peKIur, OOTyJU3Ma U TICEBIOMeMOPaHO3HOTO KoNuTa), Kiaccupukanus, mopdonorus. [Tpasuna
B3ATHS U JOCTABKH MaTepHaja oT OOJIBHOTO.

19. Knuanyeckass MUKpOOHMOJIOTHS: omnpeneieHrne, ueian u 3amgauu. OOmme mnpaBuia
3a0opa, XpaHeHHs W TMEPECbUIKM Marepuaja. Y CIOBHO-TIATOTCHHBIE MHUKPOOPTaHU3MBL.
OCOOEHHOCTH 3THOJIOTHH, TATOreHe3a W AMArHOCTHKHM 3a00JeBaHWH, BBI3BAHHBIX YCIIOBHO-
naToreHHbIMU MUKpoOamu. Kpurepun stnonorudeckoi sraaumoctu YIIM.

20. Ortuonorust W ynabopaTopHas AUArHOCTHUKA  ONMOPTYHUCTHYECKUX T'HOHHO-
CeNTUYEeCKUX MH(PEKINH KOKU 1 IOAKOKHON KIIETYATKH.

21. Ortuonorust W ynabopaTopHas AUArHOCTHUKA  OMMOPTYHHCTUYECKUX  THOWHO-
CeNTUYEeCKUX MH(PEKUUI pECITMPATOPHOTO TPAKTA.

22. Ortuonorust W ynabopaTopHas AUArHOCTHUKA  ONMOPTYHUCTHYECKUX T'HOHHO-
CeNTUYECKUX WH(EKIUI yPOreHNUTAIbHOTO TPAKTA.

23. DTHONOTHS U JTa00PaTOPHASI AUATHOCTUKA OaKTEPHEMHH, CETICUCA, CENTHKOTTHEMHUH.

24. JucOuo3 mMojOCTH pTa, KOXKH, KENyJOYHO-KUIIEHYHOTO TPAaKTa, BIATAJIUIIA,
MPUYHHBI BO3HUKHOBEHUS, METO/IbI AUATHOCTUKH.

25. BrytpubonbHuuHble WHOPEKIUH: ONpPEAESeHHe, STHOJOTHS, pPaclpOCTpaHEHHUE,

MPUHLIAITBI MUKPOOUOJIIOTUYECKON AMArHOCTHKH, MPOPUIaKTHKA. [IpOTUBOMUKPOOHBIH PEKUM B
MO, mMeToapl MUKPOOHUOIOTHYECKOTO KOHTPOJIS.

26. ITousitne 00 ucrounuke unpeknuu. [ToHATHE O MexaHU3MaxX Tepenadu HHPEKIuH.
MukpoOuonornueckue METOAbl BBISBJICHHS WCTOYHMKOB U TyTed mepenadyd WH(EKIHH.
MukpoOOHOCUTENBCTBO, MEXAHU3MBbI, 3HAUYEHUE, CIIOCOOBI BBISIBIICHUSI.

S OCOBEHHOCTH PEAJIMBAIIMU JTUCHHUIIJINHBI JJIA OBYYAIOIIUXCA C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMM 31OPOBbsA 1 HHBAJINI0B

5.1. Hanuune COOTBETCTBYIOIIMX YCAOBUM peaiu3alii JTUCLUTIIUHbI

Jnst oOydaroluxcsi M3 YUCIa WHBAJIUAOB U JIML C OTrPAHHYSHHBIMH BO3MOXKHOCTSIMH
3mopoBbsi (OB3) Ha OCHOBaHUHM MHUCHMEHHOI'O 3asBJCHUS] JUCLUILUIMHA PEANU3YeTCs C YYeTOM
OCOOGHHOCTEH TMCUXO(PHU3MYECKOr0 Pa3BUTHUS, HHAMBHAYAJIbHBIX BO3MOMKHOCTEH M COCTOSIHHS
30POBbs (Hlajiee - MHANBUAYAIbHBIX 0coOeHHOCTe). ObecnieunBaeTcss COONOIEHNE CIIEIYFOIITIX
o0mux TpeOOBaHMN: UCIONB30BAHHE  CIEHUANBHBIX TEXHHYECKHUX  CPEACTB  OOydeHUus
KOJUIEKTHBHOTO W  HMHAMBUAYAJIbHOTO TMOJb30BaHMs, MPEJOCTABICHUE YCIYr ACCHCTEHTa
(TTOMOIIHMKA), OKAa3bIBAIOIIETO TAKOMY OOyYaromeMycss HEOOXOAUMYK TEXHHYECKYH) IOMOIIb,
obecrieueHre OOCTyNa B 3[aHUS U MOMELICHUs, A€ MPOXOIST 3aHSITHs, APYrHe ycioBus, Oe3
KOTOPBIX HEBO3MOKHO HJIH 3aTPYJHEHO M3y4YeHUE TUCLIUTUTHHBI.

5.2. Obecnieuenue cobmonenus odmmx TpedoBaHuit

IIpn peanuzanuy JUCHMIUIMHBI Ha OCHOBAHWM NMHCBMEHHOTO 3asBICHMs OOyYaroINerocs
obecrieunBaeTcsi COONIIOZCHUE CIEAYIOMMNX O0MMX TpeOOBaHUN: NPOBENEHHE 3aHATHH IS
oOyuaromuxcsa-uHBaUAoB 1 aun ¢ OB3 B ogHOW ayAMTOPHUU COBMECTHO € OOYYarOIIUMUCS, He
UMEIOIUMH  OTPAHUYEHHBIX BO3MOXHOCTEH 3IOpOBBS, €CIHM 3TO HE CO3/aeT TPYIHOCTEH
o0ydaromumcsi, MPUCYTCTBUE B ayJAUTOPUU AaCCUCTEHTa (ACCHUCTEHTOB), OKa3bIBAOIIETO(HX)
oOy4aromuMcsi HEOOXOAMMYI0 TEXHHYECKYKD TMOMOIIb C Yy4YeTOM UX HHIWBUAYAJIbHBIX
0COOEHHOCTEH; MOJIb30BaHIE HEOOXOIUMBIMU O0YHAIOIUMCS TEX HUUECKUMH CPEICTBAMH C YHETOM
WX UHIWBUAYAIBHBIX OCOOCHHOCTEH.

5.3. JloBenenne 1o cBeneHHst 0OyHArOIINXCs C OrPAHMYEHHBIMH BO3MOXKHOCTSIMU 37JOPOBbSI
B JOCTYMHOW IJIs1 HUX (OpMe BCeX JIOKAJIbHBIX HOpMaTuBHbIX aktoB ®I'BOY BO TI'MY
Munsapasa Poccun.



Bce nokanpuble HopMmaTuBHbIe akTel PI'BOY BO TITMY Munsnpasa Poccun no Bonpocam
peanu3auy JUCHUILIHHBI (MOIYJIs1) TOBOIATCS 1O cBeneHust oOyuaromuxcs ¢ OB3 B mocrymHO#
111 HUX (popme.

5.4. Peanusauus yBeIHYEHUs MPOAODKUTEIBHOCTH MPOXOXKACHHA IMPOMEXYTOYHOU
aTTeCTallMd MO OTHOIIEHUIO K YCTAaHOBJICHHOH NPONOJIKUTENBHOCTH Ml OOy4aroIlerocsi ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbsI

@opma TmpOBEAEHUsS TEKyLIEH M MNPOMEKYTOUHOM aTTeCTalUud MO IUCLUIUIMHE I
00y4arImuXcst MHBAJIMIOB U JIUL C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsI YCTAHABJIMBAETCS C
yUETOM HHIUBUAYAIBHBIX MNCHUXO(I3HMUECKUX OCOOEHHOCTEeH (YCTHO, NMHCbMEHHO Ha Oymare,
NMUCBMEHHO Ha KOMITBbIOTEPE, B OpME TECTHPOBAaHUA U T.I.). IIpONOIKUTENBHOCTD MPOXOXKISHHS
NPOMEXYTOUHOM  aTrrecTallid [0 OTHOUIEHMI0O K  YCTaHOBJIEHHOW MPOAODKUTEIbHOCTU
YBEJIIMYMBACTCS 110 MUCbMEHHOMY 3asIBJICHHIO OOyYaIOLIerocst ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMU
310poBbsi. [IpONOIKUTENBHOCTh TOATOTOBKM OOYYArOIIErocss K OTBETY Ha 3a4eTe YBEIMYUBACTCS
He MeHee yeM Ha 0,5 Jaca.

6. KAJIPOBOE OBECIHIEYEHHUE JUCIUILJINHBbI

CocraB  Hay4YHO-NIEarOTMYECKUX  PaOOTHUKOB, O0OECIEYMBAIOIINX  OCYLIECTBICHUE
00pa3oBaTeNILHOIO IMpoLecca IO AUCHUIUIMHE cooTBeTcTByeT TpeboBanusM PI'OC BO mo
cneunanbHocTy 31.08.66 TpaBmaTosiorusi M opTomeausi U pa3MelleH Ha caiite oOpa3oBaTeIbHON
OpraHHU3ALMH.




