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1. Ileau u 32124 AUCHUILIMHBI

[enpro AUCUIUTIINHBI SBISIETCSI POPMHUPOBAHKE 3HAHHUA, YMEHUN U TIPAKTUYCCKUX HABBIKOB
NPUMEHEHHSI OCHOB MTPOMBINIJICHHONH MUKPOOHOJIOTHH B TIPOIIECCax SKOOMOTEXHOIOTHH.
3aaun TUCUUTUTMHBL: - 03HAKOMUTHCS ¢ MUKPOOHBIMU COOOIIECTBAMM, UCIIOIb3yEMbIMU B
MUKPOOHO MPOMBITIUICHHOCTH, OMOTEXHOJIOTUYECKHUX MPOIIeccax, TeHHOW WHKEHEPUH, 00
OIICHKE X 0M00E30MacCHOCTH; - OCBOMTH COBPEMEHHBIE OMOTEXHOJIOTUYECKHE IPOIIECCHI,
UCTIOJIE3YIONINE MUKPOOPTAaHU3MBI, 1 C HOPMAaTUBHOM 0a301 JOKYMEHTOB,
pETTaMEHTUPYIONTUX TaHHBIE TIPOU3BOJICTBA; - 03HAKOMHUTHCS C POITBI0O MEKPOOPTAHU3MOB
B TIpoiieccax Tpanc(opmarii OCHOBHBIX OMOTCHHBIX 3JIEMEHTOB, X IT100aTbHOM pOJH B
ouocdepe U MPaKTUIECKOM UCIOJIb30BAHUM B IKOOUOTEXHOJOTUH; - HAYUYUTHCSA
pa3pabarpIBaTh OMOTEXHOJIOTHICCKHE MPOIIECChI, 0OCHOBAHHBIE HAa MCIIOIb30BaHUN
MHUKPOOPTaHU3MOB C COOIOICHUEM HOPM OHO- 1 AKOOE€30ITaCHOCTH; - OCBOUTH pabOTy
COBPEMEHHOTO OMOTEXHOJIIOTUYECKOTO 000pyA0BaHHUs U HAyYHBIX TPHUOOPOB.

Kparkoe cogepkaHue TUCHMIITIMHBI

N3yyenue nUCUMIUIMHBI HAIPABIEHO Ha (POPMUPOBAHUE MPECTABICHUHN O
MHUKpPOOpPraHU3Max, UCIOIb3yEMbIX B TPOMBIILIEHHBIX OMOTEXHOJIOTHUECKUX MPOIECCaX;
0 HOPMATHUBHO-IIPAaBOBOM peryiupoBaHuu B PO B 0071aCTH S5KOMOHUTOPUHTA U
3arpsi3HEHUs OKPY>KAIOIIeH cpefibl; HABBIKOB Pa3pabOTKU OMOTEXHOIOTHUYECKUX
IIPOLIECCOB, HAIIPABIICHHBIX HA CHUYKEHUE 3arPSI3HEHUS OKPYIKAIOIIEH CpeIbl peMeuannei
OTXOJIOB.

2. Komnerenuuu odyuyarwmerocsi, opMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTUHBI

[Tnanupyemblie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1in) 0Oy4eHUs 110 TUCLUTUTHHE

3naer: COBpEMEHHOE COCTOSHUE HAYYHBIX
TOCTH)KEHUI B 00JIaCTH MPOMBIIITIEHHON
MHUKPOOHOJIOTUH; ONBIT IPUMEHEHHUSI MUKPOOHBIX
accolMalui JJIsl peleHHs SKOJIOTHYECKUX 3aad.
HopmatuBHO-3aKOHOIaTebHBIE TPEOOBAHUS B
00act 6M00€30MaCHOCTH POMBIIIEHHBIX
OMOTEXHOJIOTUI

YMmeeT: AHAIM3UPOBATH U UCTIOJIb30BaTh 3HAHUS B
00J1aCTH OMOTEXHOJIOTUH /TSl pEIICHUS
CYILLIECTBYIOIIMX U HOBBIX 3KOJIOTMYECKUX 3aj1ay.

W neHTuguurpoBaTh MUKPOOPIaHU3MBI 1151
yIpaBiaeHUs] OMOTEXHOJIOTMYECKUMU MPOIiecCaMu
Hmeet npaktuueckuii onbiT: PazpaboTku
OHOTEXHOJIOTMYECKUX MPOLIECCOB OCHOBAHHBIX Ha
MCII0JIb30BAaHUH MUKPOOPTaHU3MOB C COOIIOICHUEM
HOpM Omo- 1 sk00e3omacHocTH. Mcmons3oBaTh
COBPEMEHHOE OMOTEXHOJIOIHYECKOe 000pyJ0BaHUE
U Hay4HbIe TPUOOPHI

OIIK-1 CnocoGeH uccienoBaTbh COBpEMEHHbBIC
po0IeMbl U METOJIBI MHPOPMATHKH,
HCKYCCTBEHHOTO MHTEJUICKTA U Pa3BUTHUS
UH(POPMAITMOHHOTO 001eCTBa, THPPOBOIA
SKOHOMHKH

3naet: JleiicTByIOIIEE 3aKOHOAATEIHCTBO
Poccutiickoit deneparuu B 0061acTH
0100€30MaCHOCTH POMBIIIEHHBIX IPOU3BOJICTB.
PernameHTHpOBaHUSA 3arpsi3HEHUI OKpY Karoeit
Cpebl M MPOMBIIIJIEHHON 0M00Ee30MacCHOCTH

[1K-1 KoHTposnupoBarh coOMIONEHIE JeHCTBYIOIETO
3KOJIOTMYECKOI0 3aKOHO1aTenbCTBa Poccuiickoit
denepanny, UHCTPYKLUHI, CTAHAAPTOB U
HOpPMAaTHUBOB 10 OXPaHE OKPYKAIOIIEeH Cpeibl




'Ymeert: [IpuMeHsATh OCHOBHBIE TPUHLIMIIBI CO3IAHUS
PKOJIOTUYECKH YHUCTBIX TPOU3BOJICTB,
PALMOHAIIBHOTO UCIIOJIb30BAHMS TPUPOJHBIX
PECYPCOB JIJIS 3alIMTHI OKPYKAOLIEH Cpeibl 1
SKOJIOTUH YeJIOBEKa

HmeeT npaktuyeckuii onbIT: PazpabareiBaTh U
BHEAPSATH DHEPTO- U pecypcocbdeperaroiiue
TEXHOJIOTUH, OE30TTACHBIC MPOMBIIIJICHHBIC U
HKOJIOTHYCCKHE OMOTEXHOJIOTHUU

[1K-2 Hcnonp3oBaTh MUKPOOUOIOTHIECKUE METOIBI
paboThI C KyIbTypaMu MUKPOOPTaHU3MOB

3naeT: CrocoObl ynpaBieHus
MHUKPOOHOIOTUIECKIMHU TIPOIIECCAMU, YCIOBHUS
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB U BIUSTHUE
OCHOBHBIX (DaKTOPOB OKpPY’KaIOIICH Cpepl Ha
HarpaBJIeHHbIH OMOCHHTE3, a TAK)KEe BUIbI
B3aMMOOTHOIICHUI MUKPOOPTaHU3MOB.
MuKpoOHOIOrHIecKre METO/IbI PabOTHI C
MHUKPOOPTaHU3MaMH

Ymeet: Vicnionb30BaTh MUKPOOHOJIOTHYECKHUE
METOJIBI Pa0OTHI C KYJIBTYPaMHU MHKPOOPTaHH3MOB
U1 IPOMBIIIEHHOM MuKpoouosioruu. [IpoBoauts
HKCTIEPUMEHTAJIBHYIO TIPOBEPKY aKTUBHOCTH
MHUKPOOPTaHU3MOB B IPOMBIIIIJIEHHOM
OHOTEXHOJIOTUN

lMeeT npakTH4eCKHid ONbIT: ATaNTUPOBATH U
NPUMEHSTH Ha TIPAKTHKE HOBBIE IMOIXOBI B 00JIaCTH
MHUKPOOHOJIOTHYECKUX METOJI0B PAOOTHI €
KyJIBTYpaMH MUKPOOPTaHU3MOB ISl CO3/IaHHS
cOaaHCUPOBAHHBIX MPUPOAHO-TEXHUUECKUX U

I[TPOMBIIIIJICHHBIX KOMIIJICKCOB

3. Mecto nucuuninnbl B ctpykrype OII BO

[Tepeuensb npenmecTBYOMUX JUCUUAILINH,
BHJIOB pabOT yueOHOTO M1aHa

[Iepeuenp nocnenyOMMX TUCIUIUINH,
BHJIOB paboT

Her

1.0.04 TlpaBoBast 0CHOBa 00€CIICUCHHS
06€301acCHOCTH OMOIIPOILYKTOB M TEXHOJIOTHIA,
[Ipou3BOACTBEHHAS TIPAKTHUKA, HAYYHO-
uccleioBarenbekas pabora (4 cemectp)

TpC6OBaHI/ISI K «BXOJAHBLIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUN I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PE3YJIbLTATC OCBOCHUA

MPEAIECTBYOIINUX TUCIUTIINAH:
Her

4. O0béM 1 BUABI y4eOHOIT padoThI

OO6mast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBseT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI

Bun yuebHolt paboThl

Bcero
JacoB

Pacnpenenenue o cemectpam
B Yacax




Howmep cemectpa
1

OO6mmas Tpya10€MKOCTh AUCIUTIITMHBI 144 144
AyoumopHhvie 3auamusi: 64 64

Jlexuuu (JI) 16 16

[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI 16 16
ayauTopHbIX 3aHaTuil (I13)

JlaGopatopusbie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 69,5 69,5

C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT Ui

IIOArOTOBKA K TECTUPOBAHUIO 10 10

CaMocTosTeIbHOE N3yUYeHHE TEOPETUUECKOro MaTepuraa, 30 30
HAyYHBIX ITyOIHKaNi

MOJrOTOBKA K KOHTPOJILHOH padoTe 10 10

MIOJrOTOBKA K 9K3aMEHY 19,5 19.5
KoHcynpranuy u npoMeKyTo4Hast aTTeCcTalus 10,5 10,5
Bua koHTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMEeH

5. ConeprxkaHue TUCUMILIIMHBI

No
paszziena

HanmenoBanmne PpasaciioB JUCHUITIIIMHBL BHJIaM B Jacax

O0beM ayAUTOPHBIX 3aHATUHN IO

Bcero JI 113

JIP

Bpenenue B IMPOMBIIIIJICHHY IO MI/IKp06I/IOJ'IOFI/IIO

14

OOBEKTHI ¥ MPOLECCHI B TPOMBIIITICHHONW MUKPOOHOJIOTHI

18

Ob6nacT MpUMEHEHUsI TPOMBIIIIIEHHON MUKPOOHOJIOTUI

18

1
2
3
4

Pa3paboTka GMOTEXHOIOTUYECKUX MPOLIECCOB [T pEIICHUS
HKOJIOTMYECKUX 3a71a4

2
6
6
2
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5.1. Jlekuun

Ne
JIEKIHA

Ne
paszaena

HanmenoBanue unm KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHUA

Koi-
BO
4acoB

BBeneHue B NpOMBIIUIEHHYI0 MUKPOOHOI0THI0. OCOOEHHOCTH BO3HUKHOBEHHUS
OTpaciii, COBpPEMEHHOE COCTOSIHUE, IEPCIIEKTUBBL. bruoTexHomorus u
nepcrnekTuBbl € pa3puths. Cenekuus MUKpoopranu3MoB. Mcnonbs3zoBanue
reHHOW MH)KeHepuH. KynbTuBUpOBaHHE U XpaHEHHUE MUKPOOPTaHU3MOB.
bakTepruodaru B MUKpoOHOIOTHYECKON MPOMBIIUIEHHOCTH. IMMOOUIIN30BaHHbIE
KJICTKM MUKPOOPTaHU3MOB U UX IpuMeHeHne. CoBpeMeHHble HopMaTUBHas 0a3a
TOKYMEHTOB, PerJIaMEHTUPYIOIINX MUKPOOHOJIOTHYECKOE ITPOU3BOICTBO.
JleiicTByroliee 3akoHO1aTenbCTBO Poccuiickoit @enepanuu B obi1actu
6100€301MaCHOCTH MPOMBIIIIEHHBIX MPOU3BOACTB. HopmaTuBHO-
3aKOHOJATeIIbHbIE TPeOOBaHUs B 00JaCTH 6M00E30MaCHOCTH MTPOMBIIIIICHHBIX
OHOTEXHOJOTUH.

OOBEeKThI U MPOLECCHI B MPOMBIIITIEHHONH MUKpoOuosoruu. CBoiicTBa
MUKPOOPIaHU3MOB, UCIIOJIb3YeMbI€ B OMOTEXHOJIOIMH, METOIbI TIOTYUYEHUS
«TI0JIE3HBIX MUKPOOPTaHU3MOBY, YIIyUILIEHUS! X CBOMCTB. OCHOBHBIE BUIbI
OMOTEXHOJIOTUYECKOM JIesITeIbHOCTH MUKPOOPraHU3MOB. THIIOBas cxeMa U
OCHOBHBIE CTaJIUU OMOTEXHOJIOTUYECKUX MPOU3BOACTB. OCHOBHBIE MOHSTUS

O6uokaranusza u 6uorpanchopmanuu. Pepmenranus. buopeaxropsi,




KOMITBIOTEpHU3ALMsI MUKPOOHOIOTHYeCKUX nporieccoB. Kiaccuduxanus
(hepmeHTOB U nporieccoB pepmeHTanuu. CKOPOCTh pOCTa MUKPOOPTaHU3MOB.
Cy6cTtparsl, ycBanBaeMble MUKpOOpranu3smMamMu. Mcnonb3oBanue pepMeHTOB.
be3onacHOCTh OMOTEXHOJIOTUYECKUX MTPOLIECCOB.

Ob6nactu MpUMEHEHUs MPOMBIIIUICHHOW MUKpOOHoiorun. buorexHnomornueckue
MPOLIECCHI B PEIICHUH YKOJIOTHYECKUX 3a/1a4 (MUKPOOHOIOTHYECKAsT OYHCTKA
CTOYHBIX BOJI, OMOIICHO3bI KAK WHIAMKATOPHI CAlIPOOHOCTH BOJOEMOB).

3 3 bHOTEXHOMOTUS U XMMUYECKasl TPOMBIIIJICHHOCTD, CEIbCKOE XO35HCTBO. 6
TexHoMmornueckne 0COOEHHOCTH MUKPOOHNOJIOTHYECKONW KOHBEPCHU B KOPMOBOA
0esoK.
Pa3paboTka OMOTEXHOIOTUYECKHUX MPOIIECCOB, OCHOBAHHBIX HA UCTIOIb30BAHUH
4 4  [MMKpOOpraHW3MOB C COOJTIOIEHEM HOPM OMO- M HKOOE30MTaCHOCTH U C )
UCIIOJIb30BaHHEM KOMITbIOTEPHBIX TexHOoJoruil. CoBpeMeHHOe
OMOTEXHOJIOTHYECKOE 000pyIOBaHNE U HAYYHBIE TPHOOPHI
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPBI
Ne Ne Kon-
sansTws|pasiena HanmMeHoBaHME WITH KpaTKOE CONlEpyKaHUE MPAKTUIECKOTO 3aHsATHs, CEMHUHApa | BO
4acoB
1 1  [MneHTH(UKALMs MUKPOOPTaHU3MOB 4
2 2 |M3yuyeHue M MOCTPOCHUE CXeM OMOTEXHOJOTUYECKUX MPOIIECCOB 4
3 3 M3ydyeHrne HOpMaTHBHO-3aKOHO/IaTeNIbHBIX TPeOOBaHM B 001acTH 4
0100€30MaCHOCTH MPOMBIIUICHHBIX OMOTEXHOJIOTUI
4 4 Pa3paboTka OMOTEXHOJIOTHYECKUX MPOIIECCOB HA OCHOBE KOMITBIOTEPHOTO 4
MOZICITUPOBAHUS
5.3. JlabopaTropHbie padoThI
Ne Ne N Koi-Bo
sansua|pasnena HanMeHnoBaHme Wil KpaTKoe Co/IepKaHue J1abopaTOpHO paboThI 4ACOB
1 1 [KynbTUBUpOBaHHE MUKPOOPTAaHU3MOB 4
2 1  |H3yuenue cnocobOB OKpallMBaHUs MUKPOOPTaHU3MOB 4
3 2 |U3yueHue npornecca buoTpancpopmanuy Celpbs IO JeHCTBUEM (PEPMEHTOB 4
4 ) M3yuenne nporecca 6MoTpanchopMannu ChIpbs MO JeHCTBUEM 4
MUKPOOPTaHU3MOB
5 3 [IpoBeneHre OMOIOTUYECKON OYMCTKH CTOYHBIX BOJI 4
6 3 |[IpoBeneHne OMOKOHBEPCHH OTXOI0B XUMHUYECKOTO MPOU3BOCTBA 4
7 4  [KommbroTepHOE MOJICITUPOBAHKE Mporiecca (pepMeHTauu ONopecypcoB 4
8 4  |OnpeneneHue yeabHON CKOPOCTH pOCTa MUKPOOPTaHU3MOB B CyOcTpare 4
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Boinonnenne CPC
Crniucok nureparypsl (¢ yKazaHuEM Kon-
[TonBun CPC pasnenos, riaB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc 4acoB
Kysnenosa, T. A. Mopdomnorus u
¢u3nonorus 00beKTOB OMOTEXHOIOTHH :
MOJITOTOBKA K TECTUPOBAHUIO yueOHO-Meonuyeckoe mocodue / T. A. 1 10
Kysnenosa. — Cankr-IletepOypr :
Tpounkuii moct, 2020. — 206 c. — ISBN




978-5-6043433-9-5. — Tekcr :
SJIEKTPOHHBIN // JIaHb : 2IEKTPOHHO-
6ubnuoreunas cuctema. — URL:
https://e.lanbook.com/book/146837
Pynenxo, E. 0. Mopdonorust u merabonuzm
MUKPOOPraHu3MOB : yuebHoe nocobue / E.
[O. Pynenko, B. B. baxapes. — Camapa :
ACU CamI'TV, 2018. — 51 ¢. — Teker :
HIIEKTPOHHBIH // JIaHb : 2JIeKTPOHHO-
O6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/127798

CaMocCTOSATEIPHOE H3yYCHUE
TEOPETUICCKOTO MaTepralia, HayYHbIX
My OTUKaIMiA

Pynenko, E. 0. Mopdonorus u merabonuzm
MUKpPOOPraHu3MoB : yuebHoe nocobue / E.
[O. Pynenko, B. B. baxapes. — Camapa :
ACU CamI'TYV, 2018. — 51 ¢. — Texkcer :
SJIEKTPOHHBIN // JIaHb : 2JEeKTPOHHO-
O6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/127798
DKOJIOTUSI MUKPOOPTraHU3MOB. [ TekcT]
Y4eOHHUK Ul YH-TOB IO CIIELUATbHOCTH
012400 "Muxpobuonorus" u 1p. Ouoi.
cnenuansHocTsM A. W. Hetpycos u ap.; nox
pen. A. U. Herpycosa. - 2-e uzn. - M.:
[OpaiiT, 2015. - 266, [1] c. un. Tay6e, I1. P.
XUMUSL 1 MUKPOOHOJIOTHS BOABI YUeOHUK
U1 CTyI. By30B. - M.: BeIciias mikosna,
1983. - 280 c. Ky3nemnosa, T. A.
Mopddomnorus u puznonorus 00bEKTOB
OMOTEXHOJIOTHH : YIeOHO-MEOINIECKOEe
nocobue / T. A. Ky3nenosa. — CaHKT-
[lerepOypr : Tpounxkuii moct, 2020. — 206
c. — ISBN 978-5-6043433-9-5. — Texkcr :
2JIEKTPOHHBIN // JIaHb : 3I€KTPOHHO-
6ubnuoreunas cuctema. — URL:
https://e.lanbook.com/book/146837

30

[MO/IFOTOBKA K KOHTPOJILHOM paboTe

Pynenko, E. 0. Mopdonorus u merabonuzm
MHKPOOPTraHWU3MOB : yueOHoe nmocooue / E.
[O. Pynenxo, B. B. baxapes. — Cawmapa :
ACU CamI'TV, 2018. — 51 ¢. — Teker :
HIIEKTPOHHBIH // JIaHb : 2JEeKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/127798
DKOJIOTHUSI MUKPOOPraHu3MoB. [TekcT]
YIeOHUK IS YH-TOB 110 CIICIIHAIEHOCTH
012400 "Muxpobuosorus" u ap. OHOIL.
crenuanbHOoCcTIM A. M. Hetpycos u ap.; nox
pen. A. U. Herpycoga. - 2-e u3z. - M.:
[Opaiit, 2015. - 266, [1] c. wi. Ky3nenosa, T.
A. Mopdonorus u ¢pu3noaorus 00beKToB
OMOTEXHOJIOTHY : Y4eOHO-METOINICCKOE
nocobue / T. A. Ky3nenoBa. — CaHKT-
[leTepOypr : Tpounxkuit moct, 2020. — 206
c. — ISBN 978-5-6043433-9-5. — Texkcr :
HIIEKTPOHHBIH // JIaHb : 2JEeKTPOHHO-
oubnmuoreynas cucrema. — URL:

https://e.lanbook.com/book/146837

10




Komkuna, JI. FO. MHxuHUpUHT
OMOTEXHOJIIOTUYECKHX TPOIIECCOB U CUCTEM :
yuebHnoe nocodue / JI. FO. Komkuna, A. C.
[Tonkpatos, C. A. [TonkparoB. — Ka3asns :
KHUTY, 2019. — 104 ¢. — ISBN 978-5-
7882-2583-8. — TeKCT : ANEKTPOHHBIH //
JlaHb : 3JEeKTPOHHO-OMONINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/166145

Pynenko, E. 0. Mopdonorus u meradonuszm
MHUKPOOPTraHU3MOB : yuebHoe nocobdue / E.
[O. Pynenxo, B. B. baxapes. — Cawmapa :
ACU CamI'TYVY, 2018. — 51 ¢. — Teker :
2JIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-
oubnmuoreynas cucrema. — URL:
https://e.lanbook.com/book/127798
JKOJIOTHsI MUKPOOPraHu3MoB. [ TekcT]
YUeOHUK JUISl YH-TOB TI0 CTIEIIUATBHOCTH
012400 "MukpoOuonorusa" u ap. Ouosi.
crenuansHOoCcTIM A. M. HetpycoB u ap.; non
pen. A. U. Herpycoga. - 2-e u3z. - M.:
[Opaiit, 2015. - 266, [1] c. wi. Ky3nenosa, T.
A. Mopdonorus u Gpusnonorust 00beKToB
[MOJITOTOBKA K 9K3aMEHY OHOTEXHOJIOTUH : Y4EOHO-METOINYECKOE 1 19,5
nocobue / T. A. Ky3nenosa. — CaHKT-
[lerepOypr : Tpounxkuii moct, 2020. — 206
c. — ISBN 978-5-6043433-9-5. — Tekcr :
2JIEKTPOHHBIN // JIaHb : 3JIEKTPOHHO-
oubnmuoreynas cucrema. — URL:
https://e.lanbook.com/book/146837
Komkuna, JI. FO. MHxuHUpUHT
OMOTEXHOJIIOTUIECKHX TPOIIECCOB U CHUCTEM :
yaeOHoe nocobue / JI. FO. Komkuna, A. C.
[lonkparos, C. A. [Tonkparos. — Kazanb :
KHUTY, 2019. — 104 ¢. — ISBN 978-5-
7882-2583-8. — TekcT : AIEKTPOHHBIH //
JlaHb : 3J€KTPOHHO-OMONINOTEUHas cUCTEMA.
— URL: https://e.lanbook.com/book/166145

6. @DoHJ OLIEHOYHBIX CPEACTB AJId IMPOBCACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KonTpoabubie meponpusitusa (KM)

HazBanwue Y Hm-
Ne | Ce- Bun Makec. THIBA-
KOHTpoJbHOTO (Bec [Topsimok HauucaeHus: 6aI0B
KM|mecTp| koHTpoOIIs MEDONDHSTHS oaut ercs B
poIip A
Brimonnenue n 3ammTa 1ab0paTopHO PabOTHI
Texymmii 3aIIuTa OCYILIECTBIIACTCI MHAUBUAYAJIHLHO.
1 1 Y . 0,5 40 Y JUBIILY DK3aMEH
KOHTPOJIb | JTaOOpaTOPHBIX CryneHToM MPeaoCTaBISIETCS
pabort odopmiieHHbIH 0TUeT. OTIeHUBaETCS




KauecTBO 0(POPMIICHHUS, TPABUIIBHOCTD
BBIBOJIOB M OTBETHI HA BOIIPOCHI
(3amarotcs 2 Bompoca). [Ipu oneHuBaHUH
PE3yJIBTaTOB MEPONPHUSATHS HCIIOIB3YETCS
0aJuIbHO-PEUTHHIOBAsA CUCTEMA
OLICHMBAHUS PE3yJIbTaTOB Y4eOHOM
NesITeIbHOCTH 00yUaromuxcs
(YyTBepikJeHa MPUKa30M PEKTOpa OT
24.05.2019 1. Ne 179) OGmuii 6ann npu
OLICHKE CKJIABIBACTCS U3 CIICAYIOIINX
rokasaresei (3a Kaxayro JabopaTopHyto
paboTy): - MPUBEICHBI METOINKHU
poBeieHHs paboThl — 1 6aIT - BRIBOABI
JTOTUYHBI 1 000CHOBaHbI — 1 Oast -
oopmiieHne paboTbl COOTBETCTBYET
TpeboBaHusAM — 1 0ajul - NpaBUIIbLHBIN
OTBET Ha OAMH Borpoc — 1 Gamn
MaxkcuMaabHOE KOJIMYeCTBO OaIoB — 5.

Texymmii
KOHTPOJIb

Brimonnenue u
3aImmuTa
MPaKTUYECKUX
pabor

0,5

30

[Ipu mOATOTOBKE K MPAKTUYECKUM
paboTam CTYIEHT JOKEeH 0OPMUTH,
BBITIOJIHUTH PA0OTy ¥ OTBETUTH Ha
BOIIPOCHI, TPUBEACHHBIC B 3aJaHUSAX JIJIs1
Ka)X701 pakTuyeckoi padbotsl. [lpu
OLICHUBAHUU PE3YIbTATOB MEPONPUATHUS
MCIIOJIB3YeTCsl 0aTITbHO-PEHTHHTOBAS
CUCTEMAa OLICHUBAHUS PE3YJbTaTOB
Y4eOHOU JeATEeTLHOCTH 00yUYarOIINXCS
(YTBeprKaeHa IPUKa30M PEKTOpa OT
24.05.2019 1. Ne 179). 3a xaxayro
BBIMTOJIHEHHYIO U 3aIlIUILEHHYIO
MPAKTUYECKYI0 pabOTy HAUUCIISAETCS
MaKCUMAaJIbHO 5 0aioB

OK3aMCH

Texymmii
KOHTPOJIb

TECTUPOBAaHNE

10

[Ipu onleHMBaHUH PE3YIBTATOB
MEPOIPUITHSI UCIIOJIb3YETCs 0aIbHO-
PEUTHHIOBas CUCTEMA OLCHUBAHUS
pe3yabTaToOB YUeOHOM NEATEIIbHOCTH
oOyyaroruxcs (yTBEpKIeHa MPUKA30M
pekTopa oT 24.05.2019 . Ne 179) Tecr
coctouT u3 10 BOIpocoB, MO3BOISIOIINX
OIICHUTH CHOPMUPOBAHHOCTH
koMreTeHinid. Ha orBeThl oTBoauTCsa 10
MUH. [IpaBHUIBHBIN OTBET HA BOIIPOC
cooTBeTcTBYeT 1 O6amny. HenmpaBunbHbIN
OTBET Ha BOIpoC cooTBeTcTBYET () OaIoB.

OK3aMCH

ITpome-
JKyTO4YHAs
aTTecTalus

OK3aMCH

10

Ha sx3ameHe npoucxoauT OLieHUBAHUE
YICOHOMU JEATETLHOCTH 00YUYaAIOIINUXCS TI0
JUCHUIIMHEC Ha OCHOBC MOJTYYCHHBIX
OLIEHOK 32 KOHTPOJIbHO-PEHTHUHIOBbBIE
MCPOIIPUATHA TCKYIICTO KOHTPOJIA U
MPOMEXYTOUHOM aTTectanuu. [Ipu
OLICHUBAHUU PE3yJIbTAaTOB Y4eOHOU
NesITeIbHOCTH 00y4aroIerocs mno
JUCHUIUIMHE UCIIOJIB3YCTCA GaJIJILHO-
PEUTHHIOBasE CUCTEMA OLIEHUBAHUS
PE3yIBTaTOB YUEOHOU e TEIIEHOCTH

oOyuarommxcs (yTBepKaeHa MTPUKA30M

DK3aMCH




| | | | | |peKTopa oT 24.05.2019 1. Ne 179). |

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus
aTTecTaluu

Kpurepun
OLICHUBAHUs

Ha sx3aMeHe npoucXoAuT OlIeHUBaHNUE yUeOHOU AESITENbHOCTH
00y4Jaromuxcs 1Mo AUCIUTUIMHE Ha OCHOBE MOMYyYEHHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTUHIOBbIE MEPOTIPUATHUS TEKYIETO KOHTPOJIS U
MPOMEXKYTOYHOU arTectanuu. [Ipu olleHUBaHUYU pe3yIIbTaTOB
y4eOHOM e TeIbHOCTH 00y4aroIerocs rno AUCIUIUINHE
UCTIOJIB3YyeTCs 0aTbHO-PEHTHHIOBAsI CUCTEMA OICHUBAHUS
PE3YJBTAaTOB YUEOHOU AeATEILHOCTH 00ydaromuxcs (yTBepKIcHa
npuka3oM pexropa ot 24.05.2019 r. Ne 179). Otinuno: Bennuuna
periTuHra oOyuatomerocs no gucturuae 85...100 % Xoporo:
Benunuunna peiitunra oOyyaromierocs mo gucuuruimae 75...84 %
VYnosneTBoputenbHO: Benmnunna perTiHra 00y4aromierocs rno
mucuumuHe 60...74 % HeynosnerBopurensHo: Bennunna
perituHra oOyuatomerocs no gucturiuae 0...59 %. Jlomyckaetcs
BBICTABJICHUE OIICHKH Ha OCHOBE TEKYIIIETO PEUTHHTA (ABTOMATOM).

B cooTBeTCTBUM C
. 2.5, 2.6
[lonoxxenus

OK3aMCH

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

Ne KM

Komnerennun Pesynbrarel 00yueHus

3HaeT: COBpEMEHHOE COCTOSIHME HAyYHBIX JIOCTHKEHUHN B 001aCTH
[IPOMBIIIIJICHHOW MUKPOOHOJIOTHUH; OIBIT MPUMEHEHUSI MUKPOOHBIX aCCOIMAINI
U1 peIlieHus HKOJIOTMUeCKHX 3aad. HopMaTuBHO-3aKOHOJaTeNbHBIE TPEOOBaHUS
B 00s1acTH 6M00E30MIaCHOCTH MPOMBIIIICHHBIX OMOTEXHOIOTUI

OIIK-1

YMeeT: AHAIM3UPOBATh U UCTIONB30BATh 3HAHUS B 001aCTH OMOTEXHOIOTHH JIJIst
OIIK-1 pEIIeHUs CYIIECTBYIOIMNUX U HOBBIX IKOJOTHYECKUX 3a/1a4. MnentudunupoBars +H|
MUKPOOPTaHU3MBI JIJIs1 YIIPABJICHUSI OMOTEXHOIOTUYECKUMU MPOIECCaMU

Vmeet mpakTuyeckuit onbIT: Pa3paboTku OMOTEXHOIOTMUYECKUX MTPOLIECCOB
OCHOBAHHBIX HA UCTIOJIb30BAaHINH MUKPOOPTaHU3MOB C COOITIOIEHIEM HOPM OHO- 1
HK00€30MacHOCTH. Mcronb30BaTh COBPEMEHHOE OMOTEXHOIOTHUECKOE
00opyA0BaHUE U HayyHbIe TPUOOPHI

OIIK-1

3naet: [lelicTBytolee 3akoHo1aTeNIbeTBO Poccuiickoil @enepanuu B 001acTi
[1K-1 06100€30MacCHOCTH IPOMBIIIIJIEHHBIX POU3BOACTB. PernamenTupoBanus +| [+
3arpsiI3HEHUI OKpY KaIOUIeil cpeibl U POMBIILITIEHHONH 01M00€3011acHOCTH

YMmeet: [IpuMeHSITh OCHOBHBIC TPUHIUIIBI CO3/IAHUS SKOJIOTHUECKH YUCTHIX
[1K-1 [IPOM3BOICTB, PAIIMOHAIBHOTO HCIIOIb30BAHUS IPUPOIHBIX PECYPCOB AJIs 3alUTHI | [+| [+
OKpY>KaloIllel Cpe/Ibl U IKOJIOTMH YEJIOBEKa

Mmeet npakTudyeckuii onbIT: Pa3pabaTeiBaTh U BHEAPATH SHEPIO- U
[1K-1 pecypcocbeperaroiye TEXHOIOTHH, 6€30MacHbIe TPOMBIIIUICHHBIC U +| [+
HKOJIOTHYECKUE OMOTEXHOIOTHH

3naeT: CriocoObl ynpaBieHus: MUKpPOOHOJIOTrHUECKUMU MPOLIECCAMU, YCIOBUS
KyJbTUBUPOBAHHSI MUKPOOPIaHU3MOB U BIMSIHHME OCHOBHBIX (PAKTOPOB

[1K-2 OKpY>Karolllel cpesibl Ha HaIllPaBJICHHbIN OMOCUHTE3, a TAKXKe BUbI +|
B3aMOOTHOIIEHUI MUKPOOPTraHU3MOB. MHUKPOOHOIOTHUECKHE METO/IbI pabOThI C
MHUKpPOOPTraHu3MaMu

Ymeet: Mcnionb30BaTh MUKPOOHOJIOTHYECKHE METO/IbI pabOoThI ¢ KyJIbTYypaMu
[1K-2 MUKpPOOPTaHU3MOB JJIsl IPOMBILUIEHHON MUKpoOuonoruu. [IpoBonnuTs +| [
HKCIIEPUMEHTAIbHYIO IPOBEPKY AKTUBHOCTU MUKPOOPTaHU3MOB B IIPOMBILIIEHHON




OUOTEXHOJIOTUU

VMeeT NpakTUYEeCKU ONbIT: AanTUPOBaTh U IPUMEHSTH HA IIPAKTUKE HOBBIE
MOJX0/Ibl B 001aCTH MUKPOOHOJIOTHYECKUX METO/IOB pabOThI C KyJIbTYpaMHU

[1K-2 -+ [+
MPIKpOOpFaHI/BMOB JJIA CO34aHuA C6aJ'IaHCI/IpOBaHHBIX HpI/IpO,I[HO—TeXHI/I‘{eCKI/IX n
HpOMBIIHHeHHBIX KOMIIJICKCOB

Tumnosrie KOHTPOJBHBIEC 3aJIaHUS 110 KaXKIOMY MEPOIPUIATHIO HAXOAATCS B

IIPUIOKCHUSIX.

7. YueOHO-MeTOoAMYeCKOe 1 HH(OPMALIMOHHOE 00ecredeHue TUCHMILIMHBI

ITeyaTHas yueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

He npenycmotpena

0) OononHUMeENbHASL IUMePamypa:

1. Mukpobuonorus [Tekcr] Y. 1 na6. mpaktukym M. b. Pe6e3oB u ap.;
HOx.-Ypamn. roc. yu-1, Kad. [Ipuxnan. 6norexnonorus ; FOYpI'Y. - UensOunck:
M3narensckuii Lentp FOYpI'Y, 2011. - 27, [2] c. un.

2. Ipaktukym mo mukpobuonoruu [ Tekcr] yued. mocobue st By30B 1O
Hanpasienuro 510600 "buonorus", cnennansaoctu 012400 "MuxpoOuonorus” u
ouon. cniennanbHOCTIM A. U. Hetpycos, M. A. Eropoga, JI. M. 3axapuyk u ap.;
nox pea. A. U. Herpycosa. - M.: Akagemus, 2005. - 602, [1] c. ni.

3. DKojorust MUKpOOpraHu3MoB. [ TekcT] yueOHUK AJIs1 YH-TOB T10
crenpanibHOCTH 012400 "MukpoOuonorusa" u ap. Ouon. cneruaibHocTaM A. U.
Hetpycos u ap.; nox pen. A. Y. Herpycoga. - 2-e u3a. - M.: FOpaiit, 2015. - 266, [1]
C. UL

4. Tayb6e, I1. P. Xumusa u MEKpOOHOJIOTHS BOBI Y YCOHUK JIJIsI CTY/I.
BY30B. - M.: Bricmas mikona, 1983. - 280 c.

6’) omedyecmeernHbvle U 3apy6€9fCHbl€ JHCYPHAJbL NO OMCZ/;MI’ZJZUHG, umeroujuecs 6 oubruomexe:

He npenycmorpenst

2) MemoouuecKue yKasaHus 0is Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1. MCTOANYCCKUEC PCKOMCHAAIINU

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

1. MeromuuecKkue peKOMeHIAIUH

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKAsl JOKYMeHTaIusl

HaumenoBanue
No Bz peeypeas bubnuorpaduueckoe omnucanue
JUTEpaTyphbl ANIEKTPOHHOMN
dopme
Cwmsitckas, 10. A. bBruocop6eHThI 13 0TXOA0B PACTUTEIHHOTO
DIEKTPOHHO- CBIPbsI I OYMCTKH BOAHBIX 00BEKTOB : MOHOTpadus / 10. A.
1 JlonoHUTENbHAS [OUOIHOTEYHAS Cwmsrckas, H. A. [TonuraeBa. — Cankr-IlerepOypr : Tpounkuit
nuTeparypa cucrema MocTt, 2021. — 114 c. — ISBN 978-5-6046938-0-3. — TekcT :
n3narenbeTBa JlaHb pekTpoHHsbli // JIaHb @ 3eKTpOHHO-OMOIMOoTeYHAas CUCTEMa.
— URL: https://e.lanbook.com/book/180956




Kysuenosa, T. A. Mopdonorus u ¢pusnonorus 00beKTOB
DIEKTPOHHO- OMOTEXHOJIOTUH : yueOHO-Meonnyeckoe nocodue / T. A.
) OcHoBHas OoubmmoTeyHas Ky3znenoBa. — Cankr-IlerepOypr : Tpouukwuii moct, 2020. —
nuTeparypa cucrema 206 c. — ISBN 978-5-6043433-9-5. — TekcT : 3JIeKTpOHHBII
uznarenscTBa Jlans|// Jlanb : anekTpoHHO-OMONMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/146837
[IpombIlIeHHAs SKOJIOTHS : ydeOHOe mocodue / COCTaBUTENIN
DIEKTPOHHO- o
OcHoBHas 66O T HAS H. B. Illupoxosa, f. I1. CeparokoBa. — IlepcruanoBckui :
3 Honcxkoii ['AY, 2019. — 193 c. — TekcT : 31eKTpOHHBIH //
Teparypa cucTemMa . .
m3natensera JaHs JlaHb : 31eKTpoHHO-0MONMHMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/134383
ApcenbeBa, T. [1. Texnomornueckoe 060pynoBanue
DEKTPOHHO- OMOTEXHOIOTUYECKUX MPOU3BOJICTB : YUEOHO-METOINYECKOE
nocobue / T. I1. ApcenneBa, A. A. bpycenues, H. B.
4 Jlononuuteneas oubmotednas AxoBuenko. — Cankr-Ilerepoypr : HUY UTMO, 2019. — 93
Teparypa cuctema o
snarensersa JIans c. — TexkcT : anekTpoHHbIH // JIaHb : AIIEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/136417
Komkuna, JI. FO. MHXUHUPUHT OMOTEXHOIOTHYECKUX
DIIEKTPOHHO- MPOIIECCOB M cucTeM : yueOHoe nmocodue / JI. FO. Komkuna, A.
5 OcHoBHas OoubmmoTeyHas C. ITonkparos, C. A. IlonkparoB. — Kazaups : KHUTY, 2019.
nuTeparypa cucrema — 104 ¢. — ISBN 978-5-7882-2583-8. — Tekcr :
u3narenbeTBa JlaHb pekTpoHHsbli // JIaHb @ 3IeKTpOHHO-OMOIOTeYHAas CUCTEMA.
— URL: https://e.lanbook.com/book/166145

[Tepedyens KCIOIB3yEMOTO MIPOTPAMMHOTO O0ECIICUCHHUS:

1. Microsoft-Office(6eccpouno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX

CIIpaBOYHBIX CUCTCM:

1. OOO "T'apantYpanCepsuc"-I"apanT(6eccpouHo)
2. EBSCO Information Services-EBSCOhost Research Databases(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUIIHHbI

Bun 3agaruit

No

ayJ1.

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITBIOTEPHAS TCXHHKA,
MpelyCTaHOBJICHHOE IPOrpaMMHOE 0OecreyeHHe, UCIIOIb3yeMOoe AJIs
Pa3IMYHBIX BUJIOB 3aHITUI

DK3aMeH

263
2)

[IpoekTop + 3KkpaH Acer, KOMIUIEKT KOMIIBIOTEPHOTO 000pyA0BaHHs (CHCTEMHBIN
ook LG, monutop LG, knaBuarypa Genius, mbib Logitech), OTIC «Cucrema
[TAPAHT», 50 pabounx MecT 00ydarouiuxcs, 10cKa ayauTopHas-1 mr.

JlaGopartopHble
3aHATUS

241
2)

MarepuanabHO-TEXHUYeCKoe obecrieuenue: 1. AkBagucTuiaTop — 1 wr. 2.
AHanu3aTop Mosioka — 2 T. 3. Annapar cymuiabHblid — 1 wt. 4. Annapar
yABTPa3ByKOBOM MOrpy»kHOM — 1 mt. 5. AHanu3atop BaaxHoctu — 1 wt. 6. Beckbl
1 xnacca TouHocTH — 1 mT. 7. Beckl anekrponHbie 1adoparopubie — 1 mT. 8.
Becwt 10 15 kr — 1 wt. 9. Bogsgnas 6ans — 1 wt. 10. Iuadonockon — 1 mr. 11.
W3mepurens nedopmaruu kiaeikoBuHbl — | mT. 12. JIByxxkaMepHbIi
MUKpoInpoleccopHblii HoHoMmep — 1 wt. 13. Jlromunockon — 1. 14.
Mukpockor OMHOKYJISIpHBIN — 2 mT. 15. MUKpOCKON MOHOKYJISIpHBIN — 4 mT. 16.
[Inura anexrpuyeckas — 1 wr. 17. [lonsspumerp — 2 wit. 18. Ilpunrep nazepHsiit
— 1 . 19. Peppakromerp — 1 mwit. 20. pH-meTp — 1 it 21. Ckanep — 1 mr. 22.
Crepunuzarop — 1 wt. 23. Tenedon craumonapusiii — 1 wr. 24. Tepmocrar
BO3AyIIHBINA — 1 T, 25. dotokonopumetp — 1 wt. 26. XonogmipHuk — 1 mt. 27.




Lentpudyra — 1 mr. 28. lIkad BorTskHOM — 1 mT. 29. Ilkad cyxoxapoBoii — 1
mT. 30. [llkad cymmunbHbii 3epHoBOi — 1 it 31. [lITatuBe! 115 THTpOBaHMS — 6
mT. 32. Monutop — 3 wt. 33. KnaBuarypa — 3 mit. 34. Mblibs KoMIblOTEpHAs — 3
mt. 35. CucreMuslii 6510k — 3 wt. 36. KonuposanbHelii annapar — 1 mr.
NmymectBo: 1. Jlocka mapkepHas — 1 mit. 2. Konaunuonep — 1 wr. 3.
[Ipucniocobnenue a1 cymku nocyasl — 2 mt. 4. Croinbl 1adoparopubie — 11 mT.
5. Cron nns ob6opynosanust — 4 wt. 6. Cron npenopasarens — 4 wrt. 7. Ctyn
npenogaBarens — 4 wr. 8. Cron-moiika — 2 mwt. 9. CTon Wi TEXHUYECKUX HY KT
— 1 . 10. Croiixka quis cymiku nocyas! — 1 mt. 11. Crolika — 1 wt. 12. Crolika
i onexabl — 2 wt. 13. Ceitd — 2 mt. 14. TaGypet Bbicokuii — 8 mt. 15. Tymba
npuctaBHas — 2 T. 16. Tym6a ¢ 3epkasiom — 1 mt. 17. Hacer — 1 wt. 18. Hlkag c
HarsiIHBIME Matepuaiamu — 2 mt. 19. lllkad ¢ mabopaTopHoit mocymoit — 3 miT.
20. IlIxad ma nokymentoB — 2 mrt. 21. Ilxad mng onexxast — 1 mr. 22. [kad-
KapTOTeKa — 2 IIT.

[Ipoextop + skpaH Acer, KOMIUIEKT KOMITbIOTEPHOTO 000pY/I0BaHUS (CUCTEMHBIH

Jlexuun ?26)3 610k LG, monutop LG, knaBuarypa Genius, mbiib Logitech), OIIC «Cuctema
['TAPAHT», 50 pabounx MecT o0y4aromuxcs, 10cKa ayauTopHasi-1 miT.
[IpakTrnueckue [IpoekTop + skpan Acer, KOMIUIEKT KOMITBIOTEPHOTO 000PYI0BaHUs (CUCTEMHBIN
263 p PY.
3aHATHSI U ook LG, monutop LG, knaBuarypa Genius, mbib Logitech), DTIC «Cucrema
2) ¢
CEMHHAPBI [TAPAHT», 50 pabounx MecT 00ydJarouiuxcs, A0CcKa ayauTopHas-1 mr.




