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OraBjeHnue
BBenenue

1. HepequL IIaHUPYEMBIX pE3YyJILTATOB 06y'-ICHI/I$I 10 JUCHHUIIIIMHE (MOI[yJ'I}O), COOTHCCCHHBIX C
MJIAHUPYCMBIMHU PE3YyJIbTaTaMH OCBOCHH A 06pa30BaTCJ'IBHOI>i IMporpaMMabl (KOMHGTCHHHI/I

oOyyaromerocs, opMUupyeMble B Pe3yJIbTaTe OCBOCHUS TUCIUTUINHBI)
2. MecTo AMCIUILINHEL B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMEI

3. O6beM AUCUUTUTHHBI (MOJTYJIsl) B 3a9€THBIX €IMHUIIAX C YKA3aHWEM KOJIMIECTBA aKaJeMUIECKUX
YacoB, BIJICNICHHBIX HA KOHTAKTHYIO pa0OTy (BO B3aMMOJICHCTBUU C TIPETIOABATEIIEM )

oOyuJaromuxcs (1o BUAaM y4eOHbIX 3aHATHI) 1 Ha CAMOCTOSTENBHYIO paboTy 00yJarommxcst

4. ConepxaHue AUCIUTUIMHEI (MOMIYJIS), CTPYKTYPHUPOBAHHOE O TeMaM (pa3zeiiaM) ¢ yKazaHHEeM

OTBEJICHHOT'O Ha HUX KOJMYECTBA aKaJICMUYCCKIX YaCOB U BUJIOB YUCOHBIX 3aHATUN
4.1 Copneprxanue MOAyIIEeH U pa3fesioB TUCITUTLTAHBI
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5. [lepeuerp yaeOHO-METOAMYECKOTO O0ECTICUCHHS TSI CAMOCTOSTEIHHON paOOThI 00yUYaIONIIXCS IO

JTUCTIMTLTHHE (MOJTYITIO)

6. ®oH/I OIICHOYHBIX CPEACTB VISl IPOBEACHUS IPOMEKYTOUHON aTTECTAIIMU O0YUJaOIIUXCS TI0

JTUCIUTUTHHE (MOIYIIIO):

7. IlepeueHb OCHOBHOM U AOTIONHUTEIHLHON yUeOHOM TUTEpaTyphl, HEOOXOIUMOM I OCBOSHUS

JIUCLUIUIAHBI

8. [lepeueHb pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTh «IHTepHET», COBPEMEHHBIE
npodeccuoHanbHbIe 0a3bl TaHHBIX, HH)OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI HEOOXOTUMBIX ISl

OCBOCHMA JUCIHUITINHBI

9. MeToaunueckue yka3aHus s 00ydaronuXxcs 10 OCBOSHUIO JTUCIUTUIHHBI

10. Ilepeuenbr  MHGOPMAIMOHHBIX  TEXHOJOTHH, HCIOJB3YEMBIX IPH  OCYIIECTBICHHUU
00pa30BaTeIbHOrO IpoIecca Mo JUCIMILIMHE, BKIOYas MepeueHb MPOrPaAaMMHOTO O0CCIICUCHUs U
MH(OPMAITUOHHBIX CIPABOYHBIX CHCTEM

11. Omnwucanue MaTepUAIBHO-TEXHMYECKOW  0a3bl, HEOOXOMUMOW  JUIsl  OCYIIECTBIICHHUS

00pa3oBaTeIbHOro Mporiecca Mo JUCIUTLTIHHE
12. Kpurepuu olieHKH 3HaHUH 00YYarOIIUXCS
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BBenenue

JIMCIUIITNHA «OHOT€OTEXHOJIOTHS 3HAKOMHUT O0YYAIOIIUXCS ¢ UCTIONE30BAaHHEM IeOXHUMUIECKON JesITeTbHOCTH
MUKPOOPTaHU3MOB B TOPHOIOOBIBAIOIIEH MPOMBIIICHHOCTH. JTO 3KCTPAKIIMS M KOHIICHTPUPOBAHUE METAILIOB
mpu  OWOJIOTUYECKOH OYUCTKE CTOYHBIX BOJ MPESANPHUATHIH T'OPHOJOOBIBAIONICH MPOMBIIUICHHOCTH H
(bIOTAIMOHHBIX TIpOIIEccax: BHIMIENAYMBAHNE OEMHBIX W OTPAaOOTaHHBIX Py, AecCyib(pupoBaHHEe KaMEHHOTO
Y151, OKUCIICHUE TTMPUTOB U TUPUTCOICPHKAIIUX ITOPO/I.

CBouMH KOpHSIMH OHOTEOTEXHOJIOTHS YXOAWT B TEOJOTHYECKYI0 MHUKPOOHOJOTHIO. MUKPOOpPraHU3MBI
NpUHUMAIM ¥ TPUHUMAIOT AaKTUBHOE Yy4YacTHE B TEOJOTMYECKHX Mpoleccax. buonoruueckue cBoicTBa
Pa3IMYHBIX TPYII MHUKPOOPTAaHU3MOB W OCOOEHHOCTH WX KU3HEACSITEIHHOCTH B MECTOPOXKIECHUSIX MOJIE3HBIX
HCKOIIAeMBIX COCTaBIISIOT HAYYHBIC OCHOBBI OMOTE€OTCXHOJIOTHH.

buoreorexnonorusa cruxuiHo 3apoawnach eme B XVI B. Jlo Hac AOLIIM CBEOEHHS O TOM, YTO B T€ JAJIEKHE
BpeMeHa B BeHrpum mns TOJMydYeHHS MeEAM TPYAbl JOOBITOH PyABI OPOIIATH BOJOW. ODTOT HEXUTPHIM
TEXHOJOTHYECKUH MPHEeM OKasalicsi MpooOpa3oM COBPEMEHHOTO OaKTepHaTbHO-XUMHUYECKOTO METOJ/Ia KyYHOTO
BBIIIEIAYNBAHNUS METALIOB U3 pyld. KoHedHo, Torna emie He 3HAIM, YTO HCIHOJB3YEMBIH MPOIeCcC MOIYYCHUS
MEII 110 CBOCH MPHPOJE SABIAETCS MHKPOOHOIOTHMYCCKHM. DTO CTajJ0 M3BECTHO TONBKO B 1922 . 6maromaps
paboram Hemenkux y4eHolx Pynoneda u XennOponuepa. [lo-Bummmomy, 1922 r. ciemyeT cuuTath
ouIMaTBLHON 1aTOW POXKIESHUS OMOTreOTeXHOIOrHH. B manpHeineM OMOre0TeXHOIOTHs Pa3BUBAIACh HEPOBHO
U CBOETO COBEPLICHHOJETUS OOCTUriIa K Hadalny 80-X romoB Hamiero Beka. K 3ToMy BpeMeHH Hapsndy c
0aKTepUAIBHBIM BBIIICIIAYMBAHUEM METAUIOB C(OPMUPOBAIUCH M JPYTHE pPa3leibl OMOICOTEXHOJIOTUH —
yaaneHue cepsl U3 yriiei, 0opr0a ¢ METAaHOM B YTOJBHBIX IIaXTaX, MOBHINIEHHE He()TEOTJa9H TLIACTOB.

1. Ilepeyenb mMIAHUPYEMBIX Ppe3yJbLTATOB O0O0y4YeHHs MO0 JAUCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IUIAHMPYEMBIMH Ppe3yJIbTATAMH OCBOEHHHA 00pa30BaTeJbLHOM
nporpamMmMbl (KOMIeTeHIUH o0y4aromerocsi, ¢gopMupyembie B pe3yJbTaTe OCBOECHHS
JAMCUUIIMHBI).

B xoze u3ydyeHus: IUCHMIUIMHBL Y 00yYaromuXxcsi JOPMHUPYIOTCS CIIEAYIOIINE KOMIIETEHIINN
[IK-1 - roTOBHOCTBLIO OLCHUBATb TCXHUYCCKUEC CPEACTBA W TCXHOJIOTMU C YYCTOM ISKOJOTHUYCCKUX
HOCJ'ICI[CTBI/II\/'I UX IPUMCHCHUA

[IK-3 - roTOBHOCTBHIO OLCHUBATb TCXHHUYCCKUEC CPCACTBA W TCXHOJIOTMU C YYETOM OKOJOTHYCCKUX
HOCJ'IGI[CTBI/Iﬁ X IpUMCHCHUSA

I1K-8 - cnocoGHOCTBIO paboTaTh ¢ HAYYHO-TEXHUUECKOW MH(pOpMaIue, NCII0Ib30BaTh POCCUHCKUN 1
MEX1YHapOAHBIHN OIBIT B IPO(PeCcCHOHAIBHOMN 1eATeNbHOCTH

[IK-10 — BraseHueM IUIAHUPOBAaHMEM »SKCIEpUMEHTa, 00pabOTKe M MPEICTaBIECHUS MOJYyYECHHUs
pE3yJIbTaTOB.

B xone m3ydeHns kypca 00y4aronuecs J0KHBI:
3nHamb OCHOBHBIE TEPMHUHBI U MOHATHSA KypCa, OCHOBHBIE BHUJbl MHUKPOOPTaHU3MOB, IIPUMEHSIEMbIE B
OMOTe€0TEXHOJIOTUU U TPUHIMUIBI UX UCTIOIb30BAHUS. OCHOBHbBIE TEPMHUHBI U MIOHATHSI, OCHOBHBIE BUJIbI
MUKpPOOPTaHU3MOB, MpHUMEHseMble B Oopb0€ C METaHOM B YIrOJbHBIX MIaXTaX M TIOBBIIIEHUE
He(PTEOTIau1 IIaCTOB
Ymemwb wucnonp30BaTh 3HaHWSI TEOXUMUYECKON IEATEIBHOCTH MHUKPOOPTAHM3MOB B IIPOECCE BBIIICTAYHBAHNS
METAUIOB M YAAJICHHS Cepbl W3 KaMEHHOrO ¥ YEPHOrO YIUISl. WCIOIb30BaTh 3HAHHS TCOXMMHYECKON
JESITEIBHOCTH MHKPOOPTaHM3MOB B IPOLECCE CHIDKCHHS KOHIIGHTPALlMd METaHa B YrOJBHBIX INAXTax H
HOBBIIICHNE HETEOTIaYM [LIACTOB.
Bradems MeTo1aM1 UCTIONIB30BaHUSI MUKPOOPTaHU3MOB B TOPHOI00BIBAIOIIEH MTPOMBIIIIECHHOCTH.

2. MecTo IMCHUIIAHBI B CTPYKTYpe 00pa3oBaTeIbHOIl MPOrpaMMbl.



JucturuimHa «BHOre0TeXHONOTHD) OTHOCUTCS K TUCHHUIUIMHAM OJIOKa 1, «IMCHUIUTUHBI (MOIYJIH) IO
BeIOOpy cryneHrta(b. /. /[B.4). B Heii BbleNCHBI CIEAYIOIINE Pa3ACibl: MOAYIb | OHOrCOTEXHOIOTHS
obecceprBaHMsl yIJICH W BBIMICIAYMBAHUS MEJIAUIOB, OHOTCOTEXHOJIOTHS U Ooppda ¢ METaHOM B
YTOJIBHBIX IIAXTaX, OMOT€OTEXHOJIOT U U MOBBIILICHUE HE()TEOTJaYH IITaCTOB.

O0beM TMCUMILUIMHBI (MOYJIs1) B 3a4€THBIX eIMHUIAX € YKA3aHUEM KOJIUYeCTBA aKaleMHYeCKUX
4ac0B, BbIJIEJIEHHBIX HA KOHTAKTHYIO padoTy (B0 B3aUMO/1eiiCTBUHM C MpPenoaaBarejiemM)
oOyuyaromuxcs (1o BUAaM yuyeOHbIX 3aHATHI) M HA CAMOCTOATEJIbHYI0 PpadoTy 00y4aloIuXxcs.

Tabmuna 1 O61mas TpyA0eMKOCTh TUCIIUIUIMHBI 3 3a4€THBIX enuHuIbI in 108 gaca..

Buner yaebHOI Harpy3ku Bcero Kypc 4
4acoB
KonrakrHas paGorta (Bcero) 20 20
B TOM YHUCIIC:
Jleknun 4
U3 HUX: 2 2

aKTUBHBIE (hOpPMBI 00yIeHUS

[paxTuueckue 3ausTus (113)

n3 HUX:

aKTHBHBIE (HOPMBI O0YUEHHUSI

Jlabopatopubie padboTsI (JIP) 16 16
U3 HUX:

aKTUBHBIE (hOPMBI 0OyIEHUS 4 4

MpaKTU4ecKas OAr0TOBKA 4 4

CamocrosiTenbHas pabora 88 88

Bun npomexxyTouHoit 3a4er 3a4er

aTTeCTaluu

O6mias Tpy10eMKOCTh 108/3 108/3

yac/3ad. eJ

4. Copnep:xaHue TUCHUIVIMHBI (MOAYJIsSl), CTPYKTYPHPOBaHHOe 10 TeMaM (pa3ienaM) ¢ yKa3aHHeM
OTBEJICHHOT'0 HAa HUX KOJWYECTBA aKaJeMUIECKUX U BUJIOB YUCOHBIX 3aHATHMH.
4.1 ConeprxaHue MOIYJEH U pa3eioB TUCITUATUTHHBI
Tabnmuna 2 Conepkanue MOIYIICH M pa3/IeNioB TUCITUTLTAHBI

Kypc 4
(kommaecTBO MoOIyINIeH 2)

Monyns | «broreorexnonorust obeccepuBanus Yriiei 1 BbIIEITaYMBAHUS MEIAJIOBY

[enb: «M3y4nuTh METO/IbI OMOTEXHOJOTHUCHCKOTO 00ECCepUBAHUS YIJICH M BBIIICTAYMBAHUS
menauiosy 11K-1,3,8,10

Ne HaumenoBanue pasnena CopepxaHue pazziena
n/n | AMCIHILIHHEL, BXOMAILETO B KonrtakTHast paborta CPC
JAHHBIN MOAYJb.

ITonsTne Beenenue, ncropusi pa3BuTHs | PaGoThl HEMEUKHX YYEHBIX
OMOTEUTEXHOJIOTUH U OMOTe0TEeXHOJIOT U Pynonepa u  Xenbpowna.
Muxkpoopranusmsl B cepoOakTepun U THOHOBBIE | OOHapyKeHHUe y4acTHs

1 reoJIOrM4YecKuX npoueccax | dakrepuu ($OTOTPODHBIX | MUKPOOPTaHU3MOB pu




OaxTepui, OKHUCIISIOIINE

MOJIy4YCeHUC MCIU KYYHbIM

CEepoBOIOPOA W JpYrHe | BeIeNadnBaHueM. PaGoTs
COEIMHEHUS CephI, | aMEPUKHCKHUX YYEHBIX
THOOAITUILITBL, troHoBEIe | Komepa w  Kunkens o
Oakrepun  (axynbTaTUBHBIC | BbimesneHue Th. Ferrooxidans
aHadPOOHI. W3 BOJI PYJHHKA.
2 Buoreorexnonorus Buoreorexnonorus PaGote! o ypanenuro
obecceprBaHus yriien obeccepruBaHUS yIJIEH, MUPUTHOU CEpBI U3 yIIIs
BHOreOTEXHOIOTH MEXaHHU3MBI BO3/IeIICTBUA MHUKPOOHOJIOTHYECKUM
BBITIE/IAYMBAHNS MeTayioB | THOOALMILI Ha cepy, | MyTeM B pa3lnU4yHBIX CTpaHax
MYyXaHU3MBI OKHCIICHHUS CEpHI MHpa.

U Cynb(pUTa OaKTEpUIMU

Kyunoe u YaHOBOE
BBIIIENIAYMBAHHE  METAILIOB,
CYLIHOCTb mporecca
MHKPOOHOJIOTHIECKOTO

BBIIICIIaYMBAaHUS MCTaJIJIOB.

Xapakrtepuctuka T.
ferroxidans

Monys |l «buoreorexnomnorus u 60pbda ¢ METAaHOM B YTOJBHBIX MIaXTaX. bHOreoTeXHOIOTHS U

He()TEOTau TUIACTOB C TIOMOINBI0 MUKpoopranusmony 11K-1,3,8,10

TIOBBIIIICHUEC HG(I)TGOTZ[&‘II/I J1aCTOB»

Henb: «u3yunth cmocoObl Oopp0a ¢ METAaHOM B YroJbHBIX IIAXTaX. M IOBBIIICHHE

No HaunmenoBanue ConepxkaHue pasaena
n/m | pasacia THCIHILTHHEL, KOHTaKTHasi pabora CPC
BXOJISILLETO B JAHHBIN
MOJIYJIb.
Buoreorexuosorus u | IIPEANOCBUIKA pasButusi | MetaHoTpodbI KaK
60pb0a C METAHOM B OUOre0TEeXHOIOTUYECKUX IOTCHLUAJIbHBIE 00BEKTHI
YIOMNBHBIX IIAXTax 1 | MCTOZOB 0OphOBI C METAHOM. | OHOTEXHOIOTHH: 1St
OBBIIICHHS XapaKkTepuUCTHKa, CBOICTBa | MPOU3BOACTBA Oenxa,
HedreoTaauN METOHOKHCIIAIOIMX  OakTepuil. | hepmMeHTOB, JIMITUJIOB,
Hx pacnpocTpaHeHue B IpUpoOJE. | CTEPUHOB, AHTUOKCUAAHTOB,
[Ipuponusie WCTOYHHUKH | IMTMEHTOB, MOJIMCAXapHIOB,
METAaHOKHUCISIIOIMX ~ Oakrepui. | (hakTopoB TpaHcHopTa
ITponece BbIpAIllUBAHUS | JKeJe3a, MIEPBUYHBIX u
METaHOKHCIISIFOILIUX BTOPHYHBIX MeTa0O0JIUTOB
MHUKPOOPTaHU3MOB B | (aMUHOKHUCIIOTHI,
71a00paTOPHBIX YCIIOBUSIX. | OpraHUUYECKHe KUCJIOTBI,
CymuHocTtb pacTBOpUTENH,  BUTAMUHBI,
OMOreoTEXHOTHYECKOTO  METOJa | AJIKaJOUAbl, AHTHOMOTHKH),
CHIDKEHUS KOHIIEHTpaluu | bnorpanchopmanun
MeTaHa B YrOJbHBIX IIaxTaX. | opraHudeckux Jpyrue cdeps
Cxema okucienus: Merana. [lytu | npumeHeHus
noJgauu METAHOKHCISIIOIUX | YIJIEBOJOPOAOKUCISIOMINX H
OakTepuii B MIAXTHl W CIOCOOBI | METAHOOPA3YIOIINX
aKTHUBHM3AaLMU U3 pocTa. Peaknum | MUKpOOPraHU3MOB:
OKHCIICHUS MeTaHa Ipu | moinydyeHue  Ouworaza W3
gedpunure MO METaHy M | OPraHWYecKHX OTXO0/I0B,
KHUCIIOPOLY. ITytn | ouncrka HEPTSIHBIX
OMOTEXHOJIOTHUECKOTO 3arps3HEHUH.
TOBBIIIICHUS HedTeoTnaun. | BaaumonencTeus
OcHoBHbIE IPUHIIMIIBL | YIIIEBOJOPOJOKUCIIAIONINX U
OHOre0TeXHOJIOTNYECKOI0 METaHOOPA3yIOLIHNX
crocoba MOBBIICHNS | OaKTEepUH. OcHoBHBIE
HedreoTmaun. XapakTepucThKa | mpeacTaButenu. Haxoxaenme
u CBOWCTBA | JAHHBIX MUKPOOPraHU3MOB B

YIII€BOI0POIOKHUCIISIFOLIINX
OakTepuii. XapakTepucTuka U

HPHUPOJIE.COCANHEHHUI.




CBOICTBa METaHOOPA3YIOIINX
OakTepuil. KodepmeHTsr
METaHOOPAa3yIOMMX OAKTEPHIA.

4.2. Pazgennl JUCHHUILUIMH H BUABI 3aHATHIA
Taoimmua 3 Pasmensl DUCHUAIUIAE U BUIABI 3aHATHIA

Paznen JMCITUTIIMHEIL, Jlexkir. 113
BXOJISIIIIETO B TAHHBIN MOJTYJb

J3

CPC

Bcero
JacoB

Cemectp 7

Monayns | TIK-1,3,8,10

ITousitue 2
OHMOreUTEXHOIOTHH U
MHUKPOOPIraHU3MbI B
TCOJIOTHYECKUX MPOIIECCax

Bbuoreorexnomorus
obecceprBaHus yrieu
buoreorexHonorus
BBIIICIAYMBAHAS METAJIJIOB

12

32
32

38
42

Moy Il TIK-
1,3,8,10

BuoreoTexHoorust u 2

0oprba ¢ METaHOM B

YTOJIBHBIX MIAXTaX U
IIOBBIIIICHUA He(l)TCOTI[a‘-II/I

22

26

4.3. TemaTnuecKHii IJIaH JIEKIHMA
Taomuua 4 TemMaTHuecKUil IIaH JEKIAN

Pazgen nucuuIninHEl, Tema peximn
BXOIAIIUNA B JaHHBII
MOJYJIb

KonrakTtHas pabora

(dac.)

Cemectp 7

Monyns 1 I1K-1,3,8,10

Ilousrue Iloustue

OMOre0TEXHOJIOTUN

u

OMOTre0TEXHOJIOTUH " | MUKPOOPIraHU3MbI B T'COJOTHUYCCKUX

MUKPOOPIraHU3MBbI B | Iponeccax
T'C€OJIOTHYCCKUX

BbuoreorexHosorus obeccepuBanus yriei.

nponeccax BuoreorexHosorus BeIIIEIaYNBAHUS

buoreorexnomorus METaJIJIOB
obeccepruBaHUs yTIEH.
Bbroreorexnonorus
BBIIIIETIAYMBAHUS
METaJJIOB




Buoreorexnoiorusa u

buoreorexnomorus u 6oprda ¢ METaHOM B

o
—
o 0opbba ¢ METaHOM B YTOJBHBIX IMIaXTaX W MOBBIIICHHE
& YTOJIBHBIX IIaXTax U HedTeoTaau.
v MOBBIIIICHUE HEPTEOTAaY.
=
[a)
=
>
=
=
HUroro: 4
B T.4. B aKTUBHOU (hopme 2
4.5. JlabopaTOpHBI NPAKTUKYM
Tabmurma 6 JJabopaTopHBIA MPAKTHKYM
Paznen nucuuriuHel, Tema IpaKkTHYECKOTO 3aHITUS KonrakrHas
BXOJSIITUN B TAaHHBIN pabora
MOJTYJIb (uac.)
Cemectp 7
Ilonsitue [Mony4yeHue HAKOMUTENBFHOH KYJIBTYpHI | 4
’g OMOTE0TEXHOJIOTHU U | auuao(UIBLHBIX OakTepuit pona
= MHKPOOPTaHU3MbI B | Thiobacillus T.ferrooxidans.
= Te0JIOTUIeCKUX
- poreccax
& N
= buoreorexnonorus Brinenenue uncToil KyJlbTypbl 8
~ o . . -
- obOecceprBaHus yrien Thiobacillus T.ferrooxidans.
¥a)
=3 Bbuoreorexnonorus
g BBIIICJIAYMBaHUS
= METAJLJIOB
— | buoreorexnosorus u Cemunap: «buoreorexHomnorus u 4
S)
Vs 6opr0a ¢ MeTaHOM B 60pb0a ¢ METaHOM B YTOJIbHBIX
S =ee]
HE o5 YPOJIbHBIX THaXTax n maxrax. buoreorexnonorus n
o ]
s HOBBILICHIA HOBBIIIEHHE HEPTEOTIAYH TUIACTOB
HepTeoTaaun
HUroro: 16
B T.4. B aKTUBHOHU hopme 4




4.6.CamocTosiTeJIbHAS padoTa CTYCHTOB

Tabmuia 7 TeMaTH4eCcKUi TIaH CAMOCTOSATEIBHON paboOThI CTYACHTOB

= o > =
_aoh -5 = =< < - o Fn
= S = oS = ~ = = = 5
s EZ2=| EEEx= =9 283 £522 ¢c3 & S
E S 9 S O = = = =4q 2 8 A o 2 = 5 S 20 = g
T2 | £E22Z2 | 89 cE3 £ | sEx2s| 524 £ Z =
SEEfg| S355 | E€ s ®| £552% g2E ¢ )
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5. TIlepedyenbp y4eOHO-METOAMYECKOT0  of0ecrmedyeHUs] /JS  CAMOCTOATEIbHOHl  PpaGoOTHI

odyyauuxcs Mo JMCUuIVInHe (MOAYJII0).

OOyvaromuiicss WMeeT HEOTPpaHWYCHHBIA [OCTyn K WH(GOPMAIMOHHO-00pa30BaTeNFHON —cpejie
yauBepcutera http://80.76.178.26/subject/index/card/subject_id/1126

1.

Hetpycos, A. . Dkonoruss MUKpOOPraHU3MOB : YUeOHHUK [yt OakanaBpoB / A. U.

Hetpycos ; otB. pen. A. . HerpycoB. — 2-e u3g. — M. : U3parensctBo HOpaiit, 2019. —
267 c. — (Cepus : bakamaBp. Akagemuueckuii kype). — ISBN 978-5-9916-2734-4. —
Pexxum noctyma : www.biblio-online.ru/book/A4A16AD0-1217-4083-97FF-
T7424F79314A.

Emues, B. T. MukpoOGuosorus : yueOnuk s 6akanaspos / B. T. Emues. — 8-e uzn. — M.
: UsmarennctBo FOpaiit, 2016. — 445 ¢. — (bakanaBp. Axagemuueckuii kypc). — ISBN
978-5-9916-3019-1 Pexxum mocryma: http://www.biblio-online.ru/book/ASBEAE4B-8E5D-
41FB-885C-2C56A36579F3

[MaBnoBckast, H.E. OcHOBBI OnoTexHONIOTHH: yuyeOHOE TocoOre /sl 00yUYaroIIuXCsl CIIeUaTbHOCTH
240700 «buotexHonorus» [DnekTpoHHBIA pecype] : yuebnoe nmocobue / H.E. IlaBnosckas, 1.B.
I'opbkoBa, U.H. I'arapuna [u ap.]. — Onextpon. nan. — Openl’AY (OpnoBckuii rocynapcTBEHHBIN
arpapHbIi YHUBEPCHUTET), 2014. — 208 c. — Pexnm JIOCTyIIa:
http://e.lanbook.com/books/element.php?pll_id=71477 — 3aru. ¢ skpaHa.

DoH/I OLEHOYHBIX CPEICTB JJIsi MPOBEACHUSI MPOMEKYTOUHOH aTTECTANMH 00Yy4AIOIIHUXCHA TO
AUCHHUIINHE (MOIYJIIO).

®DOH/T OIICHOYHBIX CPEJCTB MPEACTABICH B MpUIokKeHUH K paboueit mporpamme ([Ipunoxenue 1) u
BKJIFOYAET B Ce0I:

— TIepeyeHb KOMIIETCHLUMH C YyKa3aHHEeM »JTalnoB HX (QOpMUpOBaHMS B IpOLECCE OCBOCHHS
o0pa3oBaTenbHON MPOTPaMMBI;

— OINHCaHHWE TOKa3zaTeledl W KpPUTEpUEB OLICHUBAHUS KOMIETCHIIMM Ha pa3Iu4HBIX dTamax Hux
(hopMHUPOBaHUs, OITMCAHUE IIKAJ OLICHUBAHMS,


http://80.76.178.26/subject/index/card/subject_id/1126

- THUIOBBIC KOHTPOJLHBIC 3a/IaHUSI 1 MAaTEPHAJIbI, HEOOXOIUMBIC JUIS OLICHKY 3HAHWW, YMCHHUW, HABBIKOB
U OTIBITA JICSITETbHOCTH, XapaKTEPU3YIONUX dTaIbl (OPMUPOBAHUS KOMITIETECHIIMH B TIPOIIECCE OCBOCHUS
00pa3oBaTeIbHON MPOTPaMMBIL:

ceMuHap 1Mo wutoram wmoxyns 1 «buorecorexHonorus oOeccepuBaHUs YIJIEH W BBINICTAYUBAHUS

METAJJIOB», CEMHUHAP II0 UTOraM MOIYJIA 2 «bHOTeOTeXHOJIOTHS U 60p1>6a C MCTAaHOM B YTOJIBHBIX
maxTax. bBUOre0TeXHOIOr Ul U MOBBIIICHUE He(bTeOTI[a'-II/I IJIaCTOB»

7. IlepeyeHb OCHOBHOM M IOTIOJTHUTEJIbHON YUueOHOM JIUTEPATYPbl, HEOOXOAUMOIH 1151
OCBOEHMS IMCHUILIMHBI (MOIYJIs).

OcHoOBHasl AUTEPATYPA.
1. Herpycos, A. 1. Dxomorusi MUKpOOPTaHU3MOB : Y4eOHHK iisi 6akanaBpoB / A. U. Hetrpycos ; oTB.

pen. A. U. HerpycoB. — 2-¢ u3n. — M. : MzmarensctBo HOpaiit, 2019. — 267 c. — (Cepus :
bakanaBp. Akagemuueckuii kype). — ISBN 978-5-9916-2734-4. — Pexum nocryna : www.biblio-
online.ru/book/A4A16AD0-1217-4083-97FF-77424F79314A.

2. Ewmmes, B. T. Mukpo6uonorust : yueOHuK i 6akanaspos / B. T. EmiieB. — 8-e u3zg. — M. :
UznarenbctBo KOpaiit, 2016. — 445 c. — (bakanasp. Akagemuueckuii kypc). — ISBN 978-5-9916-
3019-1 Pexxum nmocrtyma: http://www.biblio-online.ru/book/ASBEAE4B-8E5D-41FB-885C-
2C56A36579F3

3. OcHoBbl OuoTexHONOTHH : yuebHoe mocobue / H.E. [laBnosckas, U.B. 'opskoBa, U.H. I'arapuna,
A.1O. I'aBpunoBa. — Open : Openl’AY, 2013. — 215 ¢. — Tekcr : 2neKTpOHHbIH // DNeKTPOHHO-
oubanoreunas cucrema «Jlauby : [caiit]. — URL.: https://e.lanbook.com/book/71482— Pexum
JIOCTYTIA: JUIS aBTOPH3. TI0JIb30BATEICH.

JlonmoJHUTENbHAS JUTEpaTypAa.

1. Dwusuko-xuMHUYecKas Te0TeXHOIOTHs | yaeOHUK 11t By30B / B. XK. Apenc [u ap.]; mox pen. B. XK.
Apenca. — Mocksa: 3n1-Bo MOCKOBCKOTO roc. ropHoro yu-ta, 2012. — 203 c.: un. — ['opHoe
oOpa3oBaHue.

2. Kapagaiiko I'.'U. u mp., buoreorexnonorus meraios: [IpakTuueckoe pykoBoacto. — M. :LIMII
I'KHT, 1989r. http://www.twirpx.com/file/270615/ (nata oopamenus 3.06.2018).

3. Sradaposa I'.I. OKojoruyecKkas OMOTEXHOJIOTUS B He(Tera3o00bIBaoIIEH u

HedTeniepepadaThIBAIONICH MPOMBIIIICHHOCTH. Yueb.mocooue. — VYda, 2001. — 213¢
http://www.rucont.ru (nata o6pamienus 14.07.2019).

4. buOTeXHONOIHs: TeOpHUs U MpakTuka : yued. mocobue / H. B. 3arockuna [u ap.] ; mox pen. H. B.
3arockunoi, JI. B. Hazapenko. - M. : Onukc, 2009. - 496 ¢

Ilepuoanueckasi JuTEPATYPA:
1. bwuorexHomornu — M., 2005-2018, 1-12 (B rox)
2. buotexHonoruu u Tpancrenetuka — M., 2005-2018, 1-12 (8 rox)

8. IlepeueHbp pecypcoB HH(OPMALMOHHO-TEJICKOMMYHUKAIMOHHONH ceTH «WHTepHeT»,
COBPEMCEHHbIC HpO(l)eCCI/IOHaJIBHLIe 0a3nl JAHHBbIX, I/IH(l)OpMaI[I/IOHHLIe CIIpaBO4YHbIC CHUCTEMbI
H606XOI[HMLIX AJIsA OCBOCHUSA AU CHUIIJIMHBI.

1. OBC wm3parensctBa «HOpaiiT» https://biblio-online.ru/ (http:/library.orelsau.ru/els-remote-
access-by-subscription.php ). HeorpanuueHHbIH 10CTYII.

2. DBC wusznarensctBa «Jlaup» https://e.lanbook.com/ (http://library.orelsau.ru/els-remote-
access-by-subscription.php ). Heorpanu4eHHbIi TOCTYIIL.

3. OBC «IPRbooks» http://www.iprbookshop.ru/ (http://library.orelsau.ru/els-remote-access-by-
subscription.php ). HeorpanuueHHsIi 10CTYII.

4. HaumonaneHweli  mm¢ppoBoii  pecypc  «Pykont»  https://rucont.ru/chapter/rucont
(http://library.orelsau.ru/els-remote-access-by-subscription.php ). Heorpanu4enusiii toctym.



http://www.biblio-online.ru/book/A4A16AD0-1217-4083-97FF-77424F79314A
http://www.biblio-online.ru/book/A4A16AD0-1217-4083-97FF-77424F79314A
http://www.biblio-online.ru/book/A5BEAE4B-8E5D-41FB-885C-2C56A36579F3
http://www.biblio-online.ru/book/A5BEAE4B-8E5D-41FB-885C-2C56A36579F3
https://e.lanbook.com/book/71482
http://www.twirpx.com/file/270615/
http://www.rucont.ru/
https://biblio-online.ru/
http://library.orelsau.ru/els-remote-access-by-subscription.php
http://library.orelsau.ru/els-remote-access-by-subscription.php
https://e.lanbook.com/
http://library.orelsau.ru/els-remote-access-by-subscription.php
http://library.orelsau.ru/els-remote-access-by-subscription.php
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://library.orelsau.ru/els-remote-access-by-subscription.php
http://library.orelsau.ru/els-remote-access-by-subscription.php
https://rucont.ru/chapter/rucont
http://library.orelsau.ru/els-remote-access-by-subscription.php

5. Hayunmas osmektponnas  Oumbamoreka eLIBRARY  https://elibrary.ru/defaultx.asp
(http://library.orelsau.ru/els-remote-access-by-subscription.php ). OtkperTeiii octym. Jlata oOparieHust
02.04.2019r.

6. HopmaruBHo-texHuueckass u  HopmaruBHo-npaBoBas  cucrema  «TexakcrmepT»
http://www.cntd.ru/?yclid=5905194109882823518. Heorpanu4eHHbIii AOCTYIIL.

7. Dnextponnbiit  katamor (AUBC «MAPK-SQL»): http:/library.orelsau.ru/marcweb/
beccpounoe. HeorpannyeHHbIN AOCTYIL.

8. Hayunas asnekrponnas Oubnmoreka «KubOepnenunka» https://cyberleninka.ru/. OTkpsIThIi
noctyi. Jlara oopamenus 02.04.2019r.

9. MeToauuyecKue YKazaHnus NJis oﬁyqalonmxm 0 OCBOCHHIO TUCHHUILIMHBI

HpI/ICTYHaSI K H3YYCHHIO OUCHHUIUINHBI, 06y‘-IaIOH_II/IMCSI HGO6XOIII/IMO BHUMATCIBHO O3HAKOMMUTLCA C
TEMATUYCCKUM IIJIaHOM SaHHTI/Iﬁ, CIIMCKOM peKOMeHﬂOBaHHOﬁ HaquOﬁ JIUTCPATYPHI. Cnez[yeT YsSCHUTDb
MMOoCJICA0BATCIIBHOCTD BBIITOJHCHUA HHAWUBUAYAJIbHBIX y‘-IGGHbIX 3a;[aH1/11?1.

CaMOCTOSTEIIFHOE HU3YUCHUC TCOPCTUUCCKOIo MaTcpuala.

Teopernueckuii marepuiaa MO TEM TeMaM, KOTOPBIC BBIHECCHBI HAa CaMOCTOSITECIIbHOE H3y4YCHHE,
o0y4JaroIuics mpopadaTbiBacT B COOTBETCTBUU C BOIPOCAMH ISl MIOATOTOBKHU K dK3ameHy. K Hauamy
ceccrH O0Y4arOIIMICS TOTOBHUT K ayJMTOPHOIN paboTe C MpernoaaBaTeeM CIIMCOK BOIPOCOB, KOTOPHIC
HE Y/1aJI0Ch pa300paTh CaMOCTOSATEIILHO B MEKCECCHOHHBIN TTEPHOI.

IToaroroBka K CCMHUHAPCKUM 3aHATUSAM.

B xo/1e moAroToBKM K CEMUHAPCKOMY 3aHATHIO O0YYaIOUIUMCS CJIeIyeT BHUMATEIbHO O3HAKOMUTHCS C
IUTAHOM, BOIIPOCAMH, BBIHECCHHBIMH Ha OOCYXKIEHUE, H3YYHTh COOTBETCTBYIOIIUN JICKIIMOHHBIN
MaTepuai, MpeiaraeMyro nuTeparypy. Henb3s orpaHuumMBaThCS TONBKO HMEIOLIEHCS yueOHOU
nuTeparypoit (yuyeOHMKaMH W y4eOHbIMU mocobusimu). OOpaiieHue K MOHOTpadusiM, CTaThIM U3
CHEIHANbHBIX JKYPHAJIOB, XPECTOMATHIHBIM BBIZEPKKaM, a TaKKe K MaTepualiaM CpeACTB MacCOBOM
nH(OPMAIIMY TIO3BOJIUT B 3HAYMTEIHLHOW MEpe YIriayOuTh MpoOJieMy, 4TO pa3sHOOOpa3UT MpoIecc ee
oOCyXIeHUsl.

C apyroii cTopoHbI, 00Y4aIOIIKUMCS CIEyeT MOMHUTb, YTO OHHM JOJKHBI HE MPOCTO BOCIPOU3BOJIUTH
CYMMY IIOJIyYEHHBIX 3HAHMM 10 3a/laHHOW T€ME, HO U TBOPYECKU MEPEOCMBICIUTH CYLIECTBYIOILIEE B
COBPEMEHHOM HayKe TMOAXOAbl K IOHMMAHHMIO TeX WJIM MHBIX NpoOieM, sBIECHHH, COOBITHIA
MIPOJIEMOHCTPUPOBATH U YOETUTEILHO apIyMEHTUPOBATh COOCTBEHHYIO MO3UIIUIO.

B 1menom ke aKTHBHOE 3aMHTEPECOBAaHHOE YdacThe OOydaroluxcs B CEMHHApCKoil pabote
CrocoOCTByeT Oosiee TITyOOKOMY M3YyYEHHMIO AUCHUIUIMHBI, MOBBIIIEHUIO YPOBHS KYJIbTYpbl OyayIInX
CTIENUAIACTOB M (HOPMUPOBAHHIO OCHOB MPO(MECCHOHATBFHOTO MBIIIICHUA. B Xoze 3aHATHIA
0TpabaThIBAIOTCSI YMEHUS IPUMEHSTH MOJTYyYEHHbIE TEOPETUUECKHUE 3HAHUS B PA3JIMYHBIX CUTYaLlUsX.

BrimmonHeHue noMamIHuX 3alaHUi.

JIns  3akpemyieHuss TEOpeTHYEeCKOro Marepuaiga oOydarouiuecs IO Kak[AOHW NpOHJIeHHON Teme
BBINIOJIHAIOT UH/IMBUyaJbHbIE 3a7aHMsl. BhINoIHeHNe MHANBUYAIbHBIX 33JaHUN TIPU3BAaHO OOPATUTH
BHUMaHMe 00yyaromuxcs Ha HauOoJiee CIOXKHbIE, KIIOUYEBbIE U TUCKYCCUOHHBIE aCIEKThl U3ydaeMoil
TE€MBI, IOMOYb CUCTEMATHU3UPOBATH U JIy4lI€ YCBOUTH IPONACHHBIA MaTepHal.

I/IHI[I/IBI/IleaJ'II)HI)IC 3aaHus COACPIKAT TAKIKCE TECTbI, KOTOPLIC MOI'YT OBITE MCIOJIL30BAaHBI KakK JJIA
IIPOBECPKU 3HaHUI 06yqa101unxc51 npenoaaBaTreyicM B XOJA€ MPOBCACHUA HpOMC)KYTOQHOI‘/’I aTTeCTalun
Ha CCMHUHAPCKUX 3aHATHUAX, a TAKKC OJI1 CaMOIIPOBCPKHU 3HAHUHI O6yanOHII/IMI/IC$I.

Jnga  kaxaoll Tembl pa3paboTaH HEOOXOAMMBIM HAOOp TECTOBBIX 3alaHui, B KOTOPBIX
CKOHLIGHTpUpPOBaHa 3HAYUTEIbHAs yueOHas HH(pOpMaIMs, UMEIOIIas HEMaTIOBaKHOE MO3HABATEIbHOE
3HayeHue. TecTUpoBaHHME TMO3BOJSAET IPENOAABATENII0 HE TOJBKO OLEHUTh YCIIEBAEMOCTh
o0yyJaroImuxcs Ha JItoOOM 3Tane UX O0y4eHHus, HO M OKa3aTh IMOMOIIb CAMUM CTYJE€HTaM B U3y4EHHUH
Kkypca. [Ipu mpoBeneHMH CaMOTECTHPOBAHMS OOYYaIOUIMECS] MOTYT BBISIBUTH TOT KPYI BOIIPOCOB,
KOTOPBIN YCBOWIM €11a00, U B JalibHEHIIEM 00paTUTh Ha HUX 0C000€ BHUMaHUE.


https://elibrary.ru/defaultx.asp
http://library.orelsau.ru/els-remote-access-by-subscription.php
http://www.cntd.ru/?yclid=5905194109882823518
http://library.orelsau.ru/marcweb/
https://cyberleninka.ru/

KoHTponbs caMOCTOATENIbHOM pabOoThl 00Y4YaAIOIIMXCS MO BBITOJHEHUIO TECTOBBIX M MHBIX JOMALIHUX
3aJJaHUN OCYIIECTBIISIETCS IPEToAaBaTeNieM C IOMOIIbI0 BHIOOPOYHOW M (PPOHTAIBHOM TIPOBEPOK
MUCbMEHHBIX U YCTHBIX MHIMBHUYaJIbHBIX 3aJaHUN HA CEMHUHAPCKUX 3aHATHSIX.

ITonroToBka K TecraM MO OCHOBHBIM Ba)KHEHMIIMM acHeKTaM, TEPMHHAM U MOHATUAM AUCLUIUIMHBI.
KoHTpo:b 3HaHUI 10 OCHOBHBIM TEPMHMHAM M MOHATHUAM U3Y4aeMOM AMCLUIIIIMHBI OCYIIECTBIISETCS Ha
CEMHUHApCKUX 3aHATHX. lIpM NOATrOTOBKE K ayIUTOPHBIM CAMOCTOSITENBHBIM U KOHTPOJIBbHBIM
pabortam, oOydaromuMmcsi HEOOXOAWMO MOBTOPUTH MPONIACHHBIA MaTepuan W 0ojieeé BHHUMATEIHHO
COCPEOTOYUTHCS HA YCBOCHUU TEPMHUHOJIOTUH Kypca.

IIpenonaBaHue QUCHUIUIMHBI IPEyCMaTPUBAET:

J JEKIUH

nabopaTopHbIC 3aHATHUS

YCTHBIH OIIPOC

TECTUPOBAHUE

CaMOCTOSITENIbHYIO  paboTy (M3y4eHHE TEOPETHYECKOr0 MaTrepuana; TMOATOTOBKAa K
NPAKTUYECKUM 3aHATHSAM; BBINOJIHEHUE JOMAIHUX 3alaHuii, B T.4. pedepaTsl, MOKIAIbl, 3CCE;
KypCcOBO€ IPOEKTHPOBAHNE, MHAMBUAYAJIbHBIE PACUETHI 110 METOAMYECKHM YKa3aHUSAM K H3YYEHUIO
JUCLUILIMHBL, TOJFOTOBKA K KOHTPOJIBbHBIM paboTaM, YCTHBIM OIpocaMm, SK3aMeHaM U Ip.)

J KOHTPOJIbHBIE PaOOTHI

J KOHCYJIbTAIIH [TPEroiaBaTells.

Jlekyu 1Mo AUCUUILIMHE YUTAIOTCSA KaK B TPAJULIUOHHOW (opMe, TaK M C UCIOIb30BAHHEM aKTHBHBIX
¢dbopm oOydeHus.

['maBHOM 3amadedl KakIOM JIEKIMM SIBJIAETCS PACKPBITHE CYIIHOCTH TEMbl M AHAIU3 €€ IVIaBHBIX
II0JIOKEHUH. PeKoMeHyeTcsl Ha EepBOU JIEKIIMU JOBECTH 10 BHUMAHUS CTYJEHTOB CTPYKTYpy Kypca U
€ro paszeibl, a TaKKe PEKOMEHAYEMYIO JINTeparypy. B nanpHelIneM yKa3blBaThb HA4daylo Ka)Aoro
paszgena, CyTh M €ro 3aJayd, a, 3aKOHYMB M3JIOKEHHE, MOJBOJUTH UTOI IO ITOMY pa3leny, YyToObI
CBSA3aTh €r0 CO CICAYIOUIUM.

Conepxanue JeKIUMil onpeaensercss paboueld mnporpamMmor kypca. Kaxkmas Jnekius JoiKHA
OXBAaThIBaTh OMPECIICHHYI0 TEMYy Kypca U TMPEACTaBISATh COOOW JIOTMUECKH BIOJHE 3aKOHUEHHYIO
paboty. Jly4iie cokpaTUTh TEMY, HO HE JIONyCKaTh IIEpephiBa €€ B TAKOM MECTe, KOT/1a OCHOBHASI UIes
€I1e MOJHOCThIO HE PACKPHITA.

Jl1si MaKCUMAaJIbHOTO YCBOCHMS JUCLUIIIMHBI PEKOMEHIYETCS U3JI0KEHUE JIEKIIMOHHOIO Marepuana ¢
aJIeMeHTaMu 00CyKaeHUs. JIeKINOHHBIN MaTepuall JOKEeH ObITh CHA0KEeH KOHKPETHBIMU IIPUMEPaMH.

HGJ'ISIMI/I MPOBCACHUA IMMPAKTUYICCKHUX U na60paT0pHr,1x 3aHATHUH SIBIISIOTCS:

. YCTAQHOBJICHHE CBsI3€H TEOPUM C MPAKTUKOM B (popMe IKCHEPUMEHTANBHOTO MOATBEPKICHUS
I0JIO)KEHUI TEOPUH;

. pa3BUTHE JIOTMYECKOTO MBIIIUICHHUS;

. yYMEHHUE BBIOMpATh ONTUMAJIbHBIA METO/1 PELLICHHS

. oOyueHue CTYACHTOB YMEHHIO aHAJIU3UPOBATh MOJyUYE€HHBIE PE3YIbTaThI;

. KOHTPOJIb CAMOCTOSITEIBHON paboThl 00Y4aIOIIMXCS IO OCBOCHHUIO Kypca.

Kaxnoe npaktuyeckoe 3aHATHE 11€1ec000pa3HO HAYMHATh C MOBTOPEHUS] TEOPETUYECKOI0 MaTepuaia,
KOTOpBIM OyAET UCHOIb30BaH Ha HEM. {1 3TOT0 O4eHb BaXXKHO YETKO cHOpPMYIHpPOBaTh LEIb 3aHIATUS
Y OCHOBHBIE 3HAaHUSI, YMEHUS U HaBbIKH, KOTOPbIE CTYJCHT JAOJDKEH MPHOOPECTH B TEUCHHUE 3aHATHSL.

Ha npaktudeckux U 1a00paTOpHBIX 3aHATHIX MPEnoiaBaTelb NIPUHUMAET PeleHHbIE 1 0(hOpMIICHHBIE
HaJJIeXaluM 00pa3oM 3aJjaHusl, J0JKEH TPOBEPUTH MPAaBUILHOCTD PEIICHUS 3a/1a4, OLEHUTh TIyOuHy
3HAaHUH JAHHOTO TEOPETUYECKOrO0 MaTepuala, yMEHHE aHaJIM3UpOBaTh W pELIaTh IIOCTABICHHBIE
3aJ1a4uM, BEIOUpATh 3P PEKTUBHBIN CIIOCOO pelIeHUs], yMEHHE JeNIaTh BBIBOJIBI.

[TakeT 3amaHuii AJI1 CaMOCTOSITENIBHOW pabOThI PEKOMEHAYETCsS BBIJJaBaTh B Hayajle CEeMecTpa,
OTIpEeIeNTUB TpEAeTbHbIE CPOKM WX BBINOJHEHUS U caadd. Pe3ynbTaThl caMOCTOSTENBHONH paboThI
KOHTPOJIMPYIOTCS MPENOAaBaTeIeM U YYUTHIBAKOTCS MIPU aTTECTALINH.



3agaHus U1 CaMOCTOSITENIbHOM pabOThl COCTABISIOTCS, KaK IpPaBWiO, IO TEMaM M BOIpocaM, IO
KOTOPBIM HE MPEAYCMOTPEHBI ayJJUTOPHBIEC 3aHATH, MO0 TpeOyeTcs JOMOTHUTEIBHO MpopaboTaTh U
IIPOaHAIM3UPOBATh pacCMaTPUBAEMBbIil ITpenogaBaTesieM MaTepuai B 00beMe 3allIaHPOBAHHBIX YacOB.

10. Ilepevyenb nHGOPMANMOHHBIX TEXHOJIOTHIA, HCTIOIb3YyeMbIX IIPH OCYIIECTBIECHUH
o0pa3oBaTeJIbHOr0 Mpouecca Mo AMCHUIIAHE (MOAYJII0), BKJIIOYasi epevyeHb MPOrpaMMHOr0
olecrieyeHnss M1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM (NMPH He00X0AMMOCTH).

OopazoBarenbubiii nmopran Opnockoro 'AY wna mmatdopme eLearning Server 4G, paszpaboTumk
Hypermethod. {orosop Ne 6/ ot 11.06.2013 r. (OOO "Jleumaa"). B KkauecTBe IpOrpaMMHOTrO
o0ecrnedeHuns UCIOIB3YIOTCSl IPOrpaMMBbl O(UCHOTO MaKeTa

B kaudecTBe mporpaMMHOTO 0OECIICUCHHsI UCIOJIB3YIOTCS MPOrPaMMBbI: OTEpaIMoHHbIe crcTeMbl Microsoft
Windows: 7 Professional, SL8, SL8.1 Russian Academic, 8.1 Bepcus 8, Vista m T.I.; o(QHCHBIE MaKETHI
Microsoft Office Professional Plus 2007, Microsoft Office 2013, AntuBupyc Kaspersky Endpoint Security s
ousneca, Microsoft Project 2007.

11. Onucanue MaTepUAJbHO-TEXHHYECKOH 0a3bl, HeOOXOAUMOI JJdf  OCYLIEeCTBJIEHHS
00pa30BaTeJILHOr0 Mpouecca Mo AMcHUMInHe (Moayai0). Crieruanrn3npoBaHHas JIa00OPaTOPHSL.

11.1 CrennansHbie TIOMENIEHUS, YKOMIDIEKTOBaHHBIE CIIEIUATM3UPOBAHHON MEOETBI0 U TEXHUYECKUMHU
cpeactBamu 00y4YeHHs1, CIYKALIMMU JUTsI TPEACTaBICHUs yueOHOM HHPOpMaIK OOJBIION ayIUTOPHH.

HaumenoBanmue OCHAIIEHHOCTH CIIENHAJLHBIX MOMEIeHNH B MoOMelleHnil 1JIsl
crenHaJbHBIX CaMOCTOSITeIbHOH padoThI
NoMelIeHnii 1
noMelIeHu IS

CaMOCTOSITeIbHOM
padoThI
Vuebnas  aymuropus | CrienuaiM3upoBaHHas MeOelb, TOCKa HacTeHHasl, kadeapa, padbouee
AT nposeneHus | mecro npenogasates. [Ipoekrop NEK M 402W, npoeKImmoHHBIH SKpaH,

3aHATAM - JICKIIMOHHOTO | agycTHYecKas cucTeMa, TeIEKOMMYHUKAIIMOHHBIN 1IKad, JOKYyMEHT-
Taia Kamepa, YCUIIUTENb, MUKPO(OH KOH(EPEHIIMOHHBIH, IEPCOHAIBHBIN
KOMITBIOTED.

yuebnas  ayaurTopus Criennanu3upoBaHHas Me0Oellb, J0CKa HacTeHHas, Kadenapa, pabodyee MecTo
A1 7ab0paTOPHBIX | mpermosjaaTens, mKad) BHITSKHOM 4 mT.

3aHATUH, TPYNIOBBIX | CrepunnsaTop MEIMIMHCKMIT [ApoBOil  aBTOMaTHUecKHil (DOpBAKYyMHBIiL
H  MHIMBUAYAIBHBIX | CIIBA-75-1-HH-1  mr, ©Oumkc  (kopobka  llImvmmensOyma) — Kd-18,

KOHCYJIbTAIUH, OaxTepuraHblii o0naydarens OBII-300 yeThIpexiaMIoBBId ¢ OaKTEPUITUIHOMN
TEKyIIEero KOHTpoJs u | namnoi JIbM-30, crepunusarop Bo3aymnbii I'TI-80 CIIV-1 mit., 1aMuHapHbIH
OPOMEKYTOUHON 6okc BABn-01, Jlencu-Jla-Metp (Densi - La - Metr), Becsl Sartorius LA 2308,
aTTecTalK pedpakromerp Mettler Toledo RE 50, pH-merp/monomep Sartorius PP-25,

naboparophsiii pepmentep Infors Minifors, poraiuonnsiii ucnapuresb Heidolph
VV Micro; BakyyMHBIH HWCHapHUTENb; OIOKC CTEKJISIHHBIN; YCTaHOBKa IS
TUTpOBaHUs; BUCKO3UMUTP Oct-Banbaa BIDK-2; mpubop Uwmxkusoi, menpHULA
naboparopuas JIMIIIM, menbuuma MPII, Bomsnas Oans-mieiikep SWB 25,
romorennsarop Diax 900, cyxoxaposoit mkap EY 53, npubop mis
TOPHU30HTAJIBHOrO 3JIEeKTpodopesa, KaMepa sl BEpTHKAIBLHOTrO 3JeKTpodopesa,
naboparopHas mukpoueHtpudyra TOTA 2, tepmocrar Termo 24-15, HHK-
ammmudukarop DTlite 4, mukpockon Olympus CX21, ucrounuk nurtanus BIO-
RAD, anammzarop BmaxHoctu Sartorius MA 150, naGopartopHbiii pepmeHTep
Infors Minifors, oaHOKaHaJIbHbIE U MHOT'OKaHAJIBHBIC MHUIIETKH NEPEMEHHOI'O
o0bema.

KommnexT mabopaTtopHOil HOCYIBl U PEAKTHBOB 110 MPOBEACHUIO TaOOPATOPHBIX
MIPaKTUKYMOB.

KOMHBIOTepBI C BO3MOXHOCTBIO BBIXOJA B CETh I/IHTepHeT, KOMITBIOTCPHBIC
MIPOrpaMMBbI 11t 00pabOTKH pe3yIbTaTOB HCCIEOBAHUM.

Crienuanu3npoBaHHas Crnenmanu3upoBaHHas MeOenb, JOCKa HacTeHHas, Kadenapa, pabouee




ayTUTOpUS -
nabopaTopus
OMOTEXHOJIOTHHA

MCCTO IIPEIogaBaTcIs.

JlabopaTopHas mukponenTpudyra TOTA 2, tepmoctar Termo 24-15,
JHK-ammumpukarop DTlite 4, mukpockon Olympus CX21, xamepa amns
BepTUKAIbHOTO AyekTpodopesa u ucrounuk mnutanus BIO-RAD,
muoduibHas  cymka, pedpakromerp RE  50D;  ympTpasBykoBoit
J€3UHTETrPaTop; MelaaKa MarHuTHasi; BCTPSIXUBATENb
MHUKpPOOHOIOTUYECKU; HeHTpudyra mgabopaTopHas; aHaJIN3aTop
BiaxHocTH Sartorius MA 150, mabopaTopHbIl KOMIUIEKC IS POBEACHUS
[L1P-ananu3a, pedpakromerp Mettler Toledo RE 50, pH-meTp/nonomep
Sartorius PP-25, Becsl Sartorius LA 230S

Kommiektr nabopaTopHO#l 1mocymbl
1a00paTOPHBIX TPAKTUKYMOB.

N PCaKTHUBOB II0 IIPOBCACHUIO

Komnproreppl ¢ BO3MOXHOCTBIO  BbIXOJa B  ce€Tb  MHTEpHeT,
KOMITHIOTEPHBIC MMPOTPAMMBI JIJII 00paOOTKH PE3yIbTaTOB MCCIICIOBAHUN

CriennanusupoBaHHas
ayAUTOPUS» -
«IIpoueccer 51
anmaparbi»

CrneuunanusupoBanHass MeOenlb, JOCKa HacTeHHas, Kadenapa, pabouee
MECTO IIpenoaBaTes.

Konopumerp ¢dotoanekrpuyeckuii KDK-2, ycraHoBka 1O H3yYCHHIO
MPOIIECCOB  DKCTPArMpOBaHUs; YCTAaHOBKAa MO M3YYCHHUIO MPOLECCOB
abcopOumu, yCTaHOBKa 110 W3YYEHHUIO TIPOLECCOB pPEKTU(DUKALUM,
nabopaTopHasi yCTAaHOBKA IO W3YYCHHIO IPOIECCOB (PHIBTPOBAHUS;
nabopaTopHass yCTAaHOBKA MO W3YYEHHUIO Pa3IMYHBIX CIHOCOOOB CYIIKH;
nabopaTopHas yCTaHOBKA 110 UCCIICIOBAHUIO MTPOIIECCOB MIEPEMEIINBaHUS,
Becel Sartorius LA 230S, pH-merp/monomep Sartorius PP-25,
pedpakromerp Mettler Toledo RE 50, nmaGopaTopHbple aucriepraTopsi,
nmabopaToOpHBIE TOMOTCHH3ATOPBI.

Kommexkt nabopaTopHOil mOCYyZAbl U PEaKTUBOB IO IPOBEACHHIO
71a00PATOPHBIX MPAKTUKYMOB 10 (PU3NYECKOM XUMHH.

KomnbroTeppl ¢ BO3MOXHOCTBIO  BbIXOJa B  ceTb HTepHer,
KOMIIBIOTEPHBIE IPOIPaMMBI [l 00paOOTKU PE3yJIbTaTOB UCCIIEI0BAHUIN

Ayauropust
CaMOCTOATEIIbHOU
paboTel M KYypCOBOTO

JJIA

Cnenmnanu3upoBaHHasi MeOenb, JOCKa HAacTeHHas, padouee MecTo
npenonasatens ¢ IIK xomnbrorepom, MFU Canon LaserLet, npunTep
Canon LBP 290, nmocka wntepaktuBHas IQBoard DVT TN092, TIK

HPOCKTUPOBAHNA IntelCleron 850 MI'1, 00OBbEIMHEHHBIE JIOKAIBHON CETHIO C BBIXOIOM B
uHTEepHEeT (8 1IT.), JeicTByrolmas B YHUBEPCUTETE AJIEKTPOHHO-
oOpa3oBaTenbHas cpena, Oubnuoreunsiii ponn (3bC), BHIeonpoexkTop
JUIS IEMOHCTpALMK N300paxKeHusi pabovyero cTosia Ha SKpaHe.

Ilomemenusa i | Crienmanu3upoBanHas MeOesb; Cuctema KOM(OPTHOTO KOHAMIIMOHUPOBAHUS C

CaMOCTOSITETbHON (momorpesom) popm-pakrop-crmut-cucrema GREE (B konnuectse 3 enuHun);

paboThI ¢ | Kamxnsrii ckanep DJIAP-ITnanCkan A3-11; Komiuiekt o6opynoBanus ams

BO3MOKHOCTBIO 3alIUTHI TPOXOJIa C UCIIOJIL30BAHNEM TEXHOJIOTHU PaH0YaCTOTHBIX METOK

TIOJTKITFOUEHHSI Kk | Gateway; KOMIUICKT KOMITBIOTEpHOH TeXHHUKH B cOope (Pabouas craHmus B

Wurepuery u | cocrase d*2400 MTDualCore PE-2160,1 GB 6400 DDR2,160GB (7200),

obecriedenuem jocrtyna | Pabouas cranmus crynenra (Ci5/2x22I'6/1000'6/DVDRW

B 3IEKTPOHHYIO | /MaHUIyISITOpbl/MOHUTOP2 1.5 Samsung; Pa6ouas cranius, hp Compeg 670b

nH(OPMAITMOHHO- T8100 15.4 "WXGA,120GB 5.4rpm, 1GB(1)DDR2,DVDR ; kiaBuarypa,

00pa3zoBaTeIbHYIO MBILIb; B KOJIMUECTBE 9 €AMHUI C BO3MOKHOCTBIO MOAKIIOUEHHS K CETH

OpmnoBckoro I'AY | UnTepHeT u oOecniedeHus 10CTyIa B SIEKTPOHHO- HH()OPMAIIMOHHYIO

(unTanbHbIE 3ajbl | oOpasoBaTenbHYyIo cpeny Opnosckoro ['AY; renesuzop PHILIPAS 21 RT

OMOIMOTEKN) 1321/66;

udposoit mukropor SONY / ICD-SX57 / MP3
playr,256Mb,5480mun,LCD,USB,2*AAA; KcepOKOTUPOBaILHEIN armapar
MOV Xerox Work Centre3550 B KOMIUIEKTE € IOTIOJIHUTEIbHBIM KaPTPHHKEM.




11.2 KoMIUIEKT JIMIIEH3MOHHOTO POrPaMMHOT0 00ecrieyeHUs

HanMeHoOBaHHe Ilepeyenp JTHIEH3HOHHOIO NPOrpaMMHOIO obecmevyeHusl. PeKBU3HTHI
CHeNHATLHBIX MOATBEPIKIAIOIIETO IOKYMEHTA

NoMelleHu I 7

NoMelIeH i IS

CaMOCTOSATENbHOM

padoThI

Vuebnas  aymuropus | Microsoft Windows Professional 8 Bepcus 8 aBTOpH3aliMOHHBI HOMEp
IS npoBeneHus | aunensuara: 91766136ZZE1504

3aHATHI JICKIIMOHHOTI'O
THIIA

HoMep JuneH3uu: 61760053

JaTa BeIAadu Hacrosmel munensun: 05.04.2013

CPOK JIEUCTBHS — OECCPOTHO.

Microsoft Office 2013 Russian Academic Bepcust 2013
aBTOPHU3AlIMOHHBIN HOMEp JinlieH3uaTa: 91766136ZZE1504
HoMep mureH3un: 61760053

JaTa BbImauM Hactosmier muuensun: 05.04.2013

CPOK JeHCTBHS — OECCPOUHO.

AuntuBupyc Kaspersky Endpoint Security nas 6u3Heca — CraHmapTHBIH
Russian Edition

aBTopu3almonHelil Homep JmiieH3uaTta: KL4863RATFQ

yuaeOHast ayAUTOpHs IS

Microsoft Windows Professional 8 Bepcusi 8 aBTOpHM3aIMOHHBIA HOMEP

1abopPaTOPHBIX murensuara: 91766136ZZE1504
3aHATUHN, TPYIIOBBIX M | HOMep JuueH3uu: 61760053
WHAMBUTY JIbHBIX nata BbIIaun Hacrosmei aunensun. 05.04.2013
KOHCYJbTAlUH, CPOK JefcTBHS — OECCPOTHO.
tekymero koutpons u | Microsoft Office 2013 Russian Academic sepcust 2013
MIPOMEKYTOYHOH aBTOPH3ALMOHHBINA HOMEp NuneH3uara: 91766136ZZE1504
aTTeCTaluu HoMep JuueH3uu: 61760053
JlaTa BbIAauu Hacrosmen mmnensun: 05.04.2013
CPOK JeHCTBHS — OECCPOUHO.
AnTuBupyc Kaspersky Endpoint Security nns 6u3Heca — CraHmapTHBIH
Russian Edition
aBTopu3alMoHHbIi HoMep JiniieH3uaTa: KLA4863RATFQ
Crnienmanu3upoBaHHas Microsoft Windows Professional 8 Bepcusi 8 aBTOpH3alMOHHBIN HOMEp
ayUTOPHS - | nuuen3uara: 91766136ZZE1504
nmaboparopus HoMep JuueH3uu: 61760053
OMOTEXHOJIOTHH JaTa BbIAaYM HacTosmel munensun: 05.04.2013
CPOK JIeHCTBUSI — OECCPOYHO.
Microsoft Office 2013 Russian Academic sepcust 2013
aBTOPH3ALMOHHBINA HOMEp NuieH3uara: 91766136ZZE1504
HOMep JnteH3uu: 61760053
nara Belmayu Hactosmen muuersuun: 05.04.2013
CPOK JIeHCcTBHUS — OECCPOUHO.
AnTuBupyc Kaspersky Endpoint Security nns 6u3Heca — CraHmapTHBIH
Russian Edition
aBTopu3aimonHelii Homep JmieH3naTta: KL4863RATFQ
Crienanu3upoBaHHast Microsoft Windows Professional 8 Bepcusi 8 aBTOpH3aIlMOHHBI HOMEP
Ay IUTOPHSI» - | nunensuara: 91766136ZZE1504
«IIpoueccel U | HoMmep auneHsun: 61760053
anmnaparbb» naTta BeLmauu Hactosmei muuensuun: 05.04.2013

CPOK JefcTBHS — OECCPOTHO.

Microsoft Office 2013 Russian Academic Bepcus 2013
aBTOPU3ALMOHHBIA HOMep nuueH3uaTa: 91766136ZZE1504
HOMep JmneH3uu: 61760053

nara BbLaaud Hacrosmer muuensun: 05.04.2013




CPOK JCUCTBUS — OECCPOYHO.

Anruupyc Kaspersky Endpoint Security mias omzHeca — CTraHaapTHBII
Russian Edition

aBTopHu3aunMoHHbIH HoMep nuueH3uaTa: KL4863RATFQ

Ayauropus s | Microsoft Windows Professional 8 Bepcus 8 aBropusaumonHbiii HOMEp
CAMOCTOATENBHOM nunensuaTa: 91766136ZZE1504

paGotl u Kypcoporo | HOMEP juieHsun: 61760053

IPOEKTHPOBAHHSL Jiata Bblauy Hacrosmei muuensuu: 05.04.2013

CPOK JEUCTBHS — OECCPOTHO.

Microsoft Office 2013 Russian Academic sepcust 2013

aBTOPH3ALMOHHBIA HOMEp NuueH3uaTa: 91766136ZZE1504

HoMep mureH3un: 61760053

JaTa BeIAadu Hactosmel munensun: 05.04.2013

CPOK JIeHCcTBUS — OECCPOUHO.

AnTuBupyc Kaspersky Endpoint Security nns 6u3Heca — CranmapTHBIH
Russian Edition

aBTopu3almonHelii Homep JmiieH3uata: KL4863RATFQ

[Nomemenus st | Joeryn LMS elearningServer 4G paspa6otunk Hypermethod norosop nokymnku
CaMOCTOSTEITHLHOM No 6/H or 11.06.2013 1. (OOO «JlemB3a») cpok AcHCTBHSA — OecCpOUHO.
paboTeI ¢ | (HeorpaHWYCHHBIN TOCTYI)

BO3MOKHOCTBIO Microsoft Windows XP Professional

MOAKJIFOUYEHUS k | Homep munensun: 61332573

WNurtepretry u | JlaTa BeIJaun HACTOSIICH JIUIIEH3UN: H/A CPOK JEHCTBHSI — OECCPOTHO.
obecriedenuem aocryna | Microsoft Win SL 8.1 Russian Academic Bepcusi 8.1 (o0HOBIeHHME 10
B anekTpoHHyto | Microsoft Windows 10)

nH(OPMAITMOHHO- ABTOpU3aNMOHHBIN HOMED JHieH3nara: 93767482ZZE1607

00pa3oBaTeIbHYIO Howmep nuuensun: 63807538

OprnoBckoro I'AY | [dara Beigaun Hactosimert auuensun: 09.07.2014 cpok aeicTBus — 6eccpodHo.
(urTaBHBIC 3anel | Microsoft Office 2013 Russian Academic Bepcust 2013

OMOIMOTEKN) ABTOpU3aNMOHHKII HOMep nueH3nata: 91766136ZZE1504

Howmep nunenzuu: 61760053

Jlata Beiiaun Hactosmen muuensun: 05.04.2013

CPOK JeicTBHS — OECCPOTHO.

Microsoft Office Professional Plus 2007

Bepcus 2007

ABTOpU3aNMOHHBII HOMED JHiieH3nara: 62376358ZZE0906
Howmep nuuensun: 42392443

Jlata BeIiaun HacTosmen auien3un: 29.06.2007

Cpok JieficTBUSI — O€CCPOUHO.

Auntuupyc Kaspersky Endpoint Security nas 6uzHeca — CraHmapTHBIH
Russian Edition

aBTopu3almonHelil Homep JmiieH3uaTa: KL4863RATFQ

11.3 CoBpeMeHHbIe npodeccHoHATbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE

CHCTEMBI:

1. Hayunast oanextponHas OubOmmoteka eLIBRARY  https://elibrary.ru/defaultx.asp
(http://library.orelsau.ru/els-remote-access-by-subscription.php).  OtkpeiTelii  goctym.  Jlara
obpamenus 02.04.2019.

2. baza mannbix Polpred.com. O630p CMU. www.polpred.com. floctyn oTKpbITbIN. JlaTa
obpamenus 02.04.2019.

3. ApxuB xypHamoB PAH. elibrary.ru wu libnauka.ru (snextponnas OulnuoTeka

uznarenscTBa «Haykay). loctyn oTkpbIThiid. Jlata oOpamenus 02.04.2019.
4. Harnronansnas snekTponHas oubmuoreka https://rusneb.ru/ HeorpanwueHHbIH 10CTYII.



https://elibrary.ru/defaultx.asp
http://library.orelsau.ru/els-remote-access-by-subscription.php
http://www.polpred.com/
https://elibrary.ru/defaultx.asp?
https://www.libnauka.ru/
https://rusneb.ru/

12. Kpurepuu OlleHKH 3HAHUI

B cooTBeTcTBUYM ¢ MOMYJIEHBIM MTPHHIIAIIOM O0YYEHUS BECh YUCOHBINM MaTepUal JUCIUTUIMHEI ISITUTCS Ha
3aBePIIEHHBIE OJIOKU — MOAYIH: MOITyJb 1 «Moayns | «broreorexsosorus obeccepuBaHus yrich U
BBIIENIAYUBAHIS MENTAIIOBY, MOJYJb 2 «broreorexHonorus 1 60pr0a ¢ METAHOM B YTOJIBHBIX IaXTax.
BuoreoTexHoMOTUS ¥ MOBBIICHHE HEP)TEOTAAYHN TLUIACTOBY» U T.II.

BamsHas ot 0 1o 54 ot 55 o 69 ot 70 mo 84 ot 85 o 100
OLICHKA
3auer He 3aureno 3auTeHo

MakcumanbHast cymma OamioB (100), KOTOpYyKO CTYAGHT MOXET HaOpaThb 3a ceMecTp MO KaKAOH
TUCIHUIUIMHE B XOfe TeKymero (Stek), mpomexyTrodHoro (Smpom) m uroroBoro (Suror) KoHTpons (Stex +
Stpom + Surtor = 100 6ammoB).

CTpyKTypa UTOTOBOM OLICHKH CTYAEHTA

Ne Bujsl pabot MaxkcuManpHasi OlleHKa B Oajiax
[TocemaemocTh 10
PaboTa Ha MpakTHYECKUX 3aHATHIX 20
3. PyGesxHbIl KOHTPOJIb 30
Uroro 60
3ader 40
Bcero 100

[ITxaia OIeHKH ITOCENAEMOCTH B OajIax
100% | 90% | 80% 70% 60% 50% 40% 30% 20% 10% 0%
10 10 9 8 7 4 3 2 0 0 0

IIkana olleHKH pabOThI HA MPAKTUYECKUX 3aHSATHAX B Oajuiax

OTJINYHO XOpOLIO yIOBJIETBOPUTENHHO HEYO0BJIETBOPUTEIBLHO
20 15 10 0




Cxema 1 PACIIPEJEJIEHUE BAJIUIOB B CEMECTPE

PesynbTupyrommii 6amr 3a paboTy B ceMeCTpe U Ha HTOITOBOM 3a4eTe

<100 6a110B

\ 4 \ 4
PaGora B cemecTpe + Hrorosniii <100 6a110B
3a4er

\ 4

OcHOBHBIE 0a/1JIBI 710
pe3yIbmamam mexyuwe2o KOHmpos
snanui < 60 0a110B

- OTYET 10 MOJYJIIO;
- OTYeT 1Mo JabopaToOpHOIi padore;

- otuet no PI'P;

JonosHuTeIbHBIE HAJLIIBI

no pe3yibmamam

camocmosmenvrou pabomsl u

yuacmusi 6 akmuHuIX hopmax
0Oyuenus

<25 6an0B
- JIOMAIITHEe pEeIIeHUe 3a/1ay;
- 3amuTa pedepara;
- paboTa ¢ HHTEpPHET - TPEeHAKEPAMHU;

- AKTUBHOC Yy4aCTHUC B 3aHATUAX,
MNOBOTMMBIX B aKTUBHOMW honme

A 4

[HoompurenbHbIe AT
1O pe3ynbmamam Hay4Ho-
UCCe008aAMENbCKOU U MBOPYECKOU
pabomsr < 15 6aioB
= OJIUMIIMaAbI,
- KOHKYPCBI;

- BRICTYIUICHHE Ha KOH(EPEHIHSIX,
KpYTJbIX CTOJAX U T.IL.;

- MyONMKanus CTaTel;

- BBINIOJIHEHUE UH/IUBUAYaJIbHbBIX
TBOPYECKUX 3a/IaHUM




JIMCT PETUCTPAIIMA UBMEHEHUI

Homep Texer usMeHeHHUs IIpuka3s, npoToKo.JI
H3MEHeHUs 3acegaHus Y4€HOI0
coBeTa YHHMBEpPCUTETA

Ne Hara




[Tpunoxenue 1

®OH/I OHEHOYHbBIX CPEJICTB
o AucuuIInae buoreorexnoJiorust

HanpasjaeHue noarotoBku 19.03.01 buorexHomorus

Open — 2020



1. IlepeyeHb KOMIETEHIIHIA ¢ yKa3aHHEM 3TanoB UX (POPMUPOBAHUS B MPoOIlecce OCBOECHUS

06pa30BaTeJII>H0ﬁ nporpamMmMbl TUCIHUIIJIMHBI «bHOreoTeXHOJI0rush)

Koo Konmponupyemvie I
0 ) pazoenst (memot) v aumeuoeari)ue OUEHOUYNHO020
O6HU
KOHmMpoaupyemou oucyunutbL 0cepoeuu}1 cpeocmea
oo (npaxmuku) Komnemenuyuu
unu ee yacmu) u N
( ) (pe3ynomamul no Texyuyuii Ipomescymou
ee hopmynuposxa pazdenam) KOHmMPOb nas
ammecmauun
IK-1 — | Ilonsitue [Toporosbsiii Bomnpocs qist
CIIOCOOHOCTHIO OMOTEeOTEXHOIOT U u CaMONPOBEPKH
OCYILIECTBIISTh Mukpoopranu3zMbl B | [oBblmennsii | KoHTponbHas
TEXHOJIOTUYECKHI | T€OJOTHYECKHX MPOIeccax. paboTa
rporecc B | buoreorexunomnorus o
. Bricokuii 3aganus A
COOTBETCTBHUHM  C | OOECCepUBaHUS YTIICH.
L IAMEHTOM " CaMOCTOSITEIb
ECHOHBOBaTB buoreorexnonorus HO# paboTHI
BBIIIIETIAYMBAHUS CTY/EHTOB.
TEXHUYECKUE METAILIOB. 3auer
cpexacTsa st
pel a buoreorexHnonorus u
U3MEpEeHUs
ooppba Cc MeETaHOM B
OCHOBHBIX
YTOJIBHBIX [raxrax.
napaMeTpoB
buoreorexnonorus u
OMOTEXHOJIOTHYECK
MOBBIIICHUE HEPTEOTIAUN
ux MIPOLIECCOB,
. mwiactoB U buocopOuus
CBOWMCTB CBHIPbSI H
METaJIJIOB.
MPOTYKIIHH
I1K-3 — | Ilonsarue IToporoselii Bompocsr s
TOTOBHOCTBIO OMOTCOTEXHOIOTHH " CaMOIIPOBEPKH
OLCHHUBATD MuxkpoopraHu3mbl B | Tloseimenusii | KouTponbHas
TEXHUYECKUE T'€0JOTMYECKHX MPOIeccax. paboTa
CpencTBa u | buoreorexHnonorus -
o Bricokuit 3aganus I
TEXHOJIOTUU c | obeccepuBaHUs yTIICH.
eTOM CaMOCTOSITENb
:})lzonornquKHx buoreorexnomnorus HO# paboTHI
> BhIIIIETIAYMBAHUS CTYEHTOB. sauer
HOCNEACTBUN  MX | peTauios.
MIPUMCHCHHUS
buoreorexnonorus u
O6oppba Cc MeTaHOM B
YTOJIBHBIX axrax.
buoreorexnonorus u
MOBBIIIICHUE HEePTEOTIAuN
miactoB U buocopOrus
METAJIJIOB.
I1K-8 — | [lonsaTne [Toporossrii Bonpocsr st
CIIOCOOHOCTBIO OMOTe0TEXHOIOT U u CaMOIPOBEPKH
paboTat ¢ | Mukpooprannsmbl B | TloBemmennsiii | KouTponbHas
Hay4YHO- re0JOTMYECKHX MPOoIeccax. paGoTa
TEXHUYECKON buoreorexnonorus N
. . Bricokuit 3ananus s 3a4er
uH(popManue, obeccepuBaHHUsl yTiei.
HCIOIE30BATE CaMOCTOSITEITh
O ; buoreorexnonorus HOIt paGoTHI
p 5 BEIIIEIaYBaHUS CTY/ICHTOB.
MEXIYHAPOAHBIN | peTasuios.

OIIBIT B




NPO(hECCHOHANBHO | ByoreoTeXHONOTHs u
H NIeATEeNbHOCTH Ooppba Cc MeTaHOM B
YTOJIbHBIX [raxrax.
buoreorexnonorus u
MOBBIIIICHUE HEPTEOTIAUN
mwiactoB U buocopOuus
METaJIJIOB.
[IK-10 — Branennem | [Jopsrue IToporoBsrii Bomnpocs! mis 3a4er
HJIaHUPOBAHUEM OMOTeOTEXHOJIOTHHI u CaMOIIPOBEPKU
OKCIIEPUMEHTA, Mukpooprasusmsl B
00paboTKe M | TEOJIOTMYECKUX MPOLECCaX. | [oBBIMIEHHbI KoHTposbHas
MMpEaACTaBIICHUA BI/IOFCOTCXHOHOFHH pa60Ta
HOJTyYEHHS o0eccepuBaHHUs yIieil.
pe3ynbpTaToB. buoreorexnonorus
BEIIIICTIAYMBAHUS
METaJIJIOB.
buoreorexnonorus u
Ooppba ¢ MeTaHOM B -
YTOJBHBIX AXTAX. Bricokwuit 3ananus s
BHOre0TeXHOIOT s u CaMOCTOATEIb
MOBBIIIEHUE HedTEOTaauU HOH paboThl
[LIACTOR CTYJCHTOB.

u  buocopOuus
METAIIOB.




Onucanue nmokasareJsieil H KpUTEepHeB OLlEHMBAHUA YPOBHS, IPHUOOpPEeTEHHbIX
KOMIIETEHI[UI HA Pa3JIMYHBIX 3Tanax ux (opMHUPOBaAHUS

Kon Kpurepuu B coorBercTBuu ¢ ypoBHeM ocBoeHus OOl Texuomorun
KOHTPOT | roporoserii (6a30BbIit) TIOBBILICHHBIN BBICOKHH (0TmyH0) | POPMHUPOBAHHS
MPYEMO | (ynoBneTBOpUTENLHO) (xoporio) 85-100 GaJoB

. 55-69 Ganos 70-84 Ganon
KOMIIETE

HIAN
I[IK-1 - | 3naem B He mnonHOM | 3nHaem OCHOBHBIC | 3Haem B momHOM | JIekumu u
CIOCOOH | 00BeEME OCHOBHBIC | TEPMUHBI ¥  IOHATHS | 00ObeMe OCHOBHBIE | MPAKTUYIECKHUE
OCTBIO TEPMUHBI M TOHATHS | Kypca, OCHOBHBIE BHJbI | TEPMHHBI M TIOHSTHS | 3aHATHS C
OCYIIECT | Kypca, OCHOBHBIE | MUKPOOPTaHM3MOB, Kypca, OCHOBHBIE | UCIIOJIL30BaHUE
BIIATH BHJIBI [IPUMEHSICMBIC B | BUIBI M aKTHBHBIX U
TEXHOJIO | MUKPOOPTaHM3MOB, OMOre0TEXHOIOIMH U | MUKPOOPTaHU3MOB, UHTEPAKTHBHBIX
TMYCCKH | IPUMEHSIEMBIE B | IIPHHIUIIBI UX | IpUMEHSACMBIC B | IpuéMOB
71 OMOreOTEXHONIOIMH | | UCIIOIL30BAHUS. OMOreOTEXHOJIOTHH U | OOyUYECHHS.
IPOIECC | MPHHIIUIIBI UX | OCHOBHBIE TEPMHHBI U | IPUHIIMIIGI ux | CamocrosTenpt
B HCIIOJIb30BaHU. [IOHATHSI, OCHOBHBIE | MCIIOJIb30BAHMS. ast pabora.
COOTBET | OCHOHBIC TEPMHHBI M | BUIBI MHKPOOPIaHHU3MOB, | OCHOBHBIE TEPMHHBI U
CTBUH C | IOHATHS, OCHOBHBIE | IPUMEHSAEMbIE B OOpbOE | MOHATHS,  OCHOBHBIE
perinaMe | BHIBI C METaHOM B YTOJIbHBIX | BUbBI
HTOM ¥ | MUKPOOPTaHHU3MOB, [IaXTaX ¥ I[OBBIIIEHHE | MUKPOOPTaHU3MOB,

UCIIOJB3 | IPUMEHSAEMBIE B | He()TEOT/IauH I1JIaCTOB. PUMEHSIEMBIC B
oBaTh 06opp0e ¢ MeTaHOM B 00prbEe C MeTaHOM B
TEXHHYE | YrOJbHBIX IAXTaX | YrOJbHBIX INAXTaxX M
CKHe [IOBBILICHHUE IOBBIIIEHHUE
cpeacTB | HeTEOTHAUH HedTeoTIAUN
a  JUId | IUIacTOB. IJIACTOB.
M3MEPCH | Vyieem ucnonb30BaTh | Ymeem MCHONB30BAThH Vmeem wcnonb3oBath | Jlekiuu u
ni 3HaAHHUS 3HAHHS FEOXMMHYECKOH  BHAHMS PaKTHYECKHE
OCHOBH | reoxpuMHUUECKOi JEATETLHOCTH FEOX UMHYECKOM 3aHATHS C
bIX JEATENEHOCTH MHKPOOPTaHU3MOB B EATENEHOCTH UCIIOJIB30BaHUE
HapaMeT | vppkpoopraHu3MoB B Mpoecce BBIIENIAYMBAaHUS MHUKPOOPTaHU3MOB B | M aKTHBHBIX U
poB npoiiecce METAJIJIOB M yIaJICHHS mpriecce WHTEPAKTHBHBIX
OMOTeXH | primenaunBanus Cepbl U3 KAMEHHOTO U BBIIETAYNBAHUS npuéMoB
OJIOTHHC | \eTaioB M yIAICHUS | YEPHOTO YIJIA. METaJUIOB M yAaJCHHUs | O0yUYeHHS.
CKHX Cephl U3 KAMEHHOTO M | MCITOJIb30BaTh 3HAHUS cepsl U3 KameHHOro U | CaMOCTOSATEIbH
HPOUECC | yepHOro YIiIs. T€OXUMHYECKOM YEePHOTO yriis. | as pabora.
0B, HCIIOJIb30BATh 3HAHUSA | JEATEILHOCTH MCIIOJIL30BAaTh 3HAHUS
CBOUCTB | reoXxMUYECKOI MHUKPOOPTaHU3MOB B FCOX UMHYECKOM
CBIPB. U | negrenpHOCTH MPOIECCEe CHUKEHHUS e TeTbHOCTH
HPOAYKI | MykpOOpraHU3MOB B KOHIIEHTPAIMK METaHA B MHKPOOPTaHHU3MOB B
un IIPOLIECCE CHIKEHUS YTOJBHBIX IAXTax W [POIIECCE  CHUKEHHS
KOHIIEHTPAIMK METaHa | MOBBIIIEHHE HEPTEOTAAYN [KOHIICHTPAI[HH
B YrOJIHBIX [IAXTax [171aCTOB METaHa B YTrOJIBHBIX
[IaXTaX W TOBLIIIEHNE
HedTeoTIauN
[IaCTOB.
Braoeem  meromamu | Braoeem MeTonaMu | Bradeem  meropamu | Jlekuyu u
HCIIOJIb30BAHMUS HCIIOJIb30BAHHUS HCIIOJIb30BAHHUS MIPAaKTHYECKHE




MUKpPOOPTaHW3MOB B | MUKPOOPTaHHW3MOB B | MUKPOOPIaHU3MOB B | 3aHATHUSA C
TOPHOI00BIBAIOIIICH TOPHOI00BIBAIOIIICH TOPHOI00BIBAIOIIICH HCII0JIb30BAaHUE
MPOMBIIIIJIEHHOCTH. MIPOMBIIIJIEHHOCTH. MIPOMBIIIJIEHHOCTH. M aKTUBHBIX U
METOJIaMU WHTEPAKTUBHBIX
UCIIOJIb30BaHUS npuéMoB
MHUKPOOPT'aHU3MOB B | OOY4CHHSI.
TrOpHOAO0OBIBAIOIIEH CaMmocToSTeIbH
MPOMBIIIICHHOCTH. as pabora.
IIK-3 =1 3ugem B me mnomsoM | 3naem METOJUKY | 3naem B  1OJHOM | Jlekuuu u
TOTOBHOC | oObeMe METOAUKY | HOCTAaHOBKHU U | oObeme METOAUK)Y | IPAKTHYECKUE
ThIO MMOCTAaHOBKH U | IPOBEIICHUS MMOCTAaHOBKH U | 3aHATHUSA C
OLICHUBAT | TIPOBEICHUS IKCIIEPUMEHTA 10 | MPOBEACHUS UCIIOJIb30BaHUE
b IKCIIEPUMEHTA 10 | U3yYEHUIO OCHOBHBIX | OKCIIEPUMEHTA 10 | M aKTHBHBIX H
TexHHYeC | U3YYCHHIO OCHOBHBIX | BUJIOB U3YYCHUIO OCHOBHBIX | HHTEPAKTUBHBIX
KHe BHJIOB MHUKPOOPTaHU3MOB, BUJIOB puéMOB
cpencta | MUKPOOPTaHU3MOB, MIpUMEHsIeMbIe B | MUKPOOPTaHU3MOB, o0OyueHusl.
- MIPUMECHSICMBIE B | OMOTEOTEXHOJIOTUN U | IPUMCHSICMBIC B | CamocTOSITENTbH
rexHonor | OMOTEOTEXHONOTUM M | IPHHIIUIIBI ux | OMOTeOTeXHONIOTUN U | as padorta.
- ¢ | TPUHIKIIBL UX | UCTIOJIB30BAHUS. TIPUHIIATIBI 1704
yaetom | ACTIONb3OBAHN. OCHOHBIE TEPMHUHBI U | UCIOJIH30BAHUS.
SKonoryy | CCHOHPIC TEPMUHBI M | MOHSTHA, OCHOBHBIC | OCHOHBIE TEPMHUHBI U
- MOHATHS, OCHOBHBIC | BUJBl MUKPOOPTAaHU3MOB, | TIOHATHS,  OCHOBHBIC
BH/IBI MpUMEHsSIEMbIE B OOphOE | BUIBI
HOSHGHCT MHUKPOOPTaHHU3MOB, C METaHOM B YTOJIbHBIX | MUKPOOPTaHU3MOB,
BHI X mpuMensieMble B | IaXTaX ¥ TIOBBIIICHHUE | IPUMCHICMBIC B
NpUMCHE | 5oppbe ¢ MeTaHOM B | HEDTEOTHAUM ILIACTOB. Oopbbe ¢ METaHOM B
HIA YrOJbHBIX IIAXTaX | YrOJBHBIX INAXTaxX |
MOBBILIICHHE MOBBILIICHHE
HedreoTTaun HedTeoTIaun
TJIaCTOB. TJIACTOB.
Ymeem nunanuposats | Ymeem IJIAHUPOBATh | Ymeem TUIaHUPOBATH | JIeknuu u
IKCIIEPUMEHT B | OKCIICPUMEHT B OO0JIACTH | IKCIICPUMECHT B | MPaKTUYICCKUE
obnactu OMOT€0TEXHOIOT A, obnactu 3aHSITHS C
OHMOIreO0TEXHOJIOTHH, 0o0pabaThIBaTh U | OMOT€0TEXHOIIOT U, HCIIOJIL30BaHUE
o0pabaTkIBaTh U | IPEJCTaBIATh o0pabaTsIBaTh U | M aKTUBHBIX U
MIPEJICTABIISTh MTOJTYYEHBIC PE3YJIbTATHL. | TIPEICTABIIATH WHTEPAKTUBHBIX
MOJTy4eHbIe NONTyYeHbIe npuéMOB
pEe3YJIbTATHI. pEe3YIIBTATHI. o0ydeHusI.
Braoeem - mertomamu | Braoeem MeronamMu | Braoeem — meromamu | Jleximu u
WCIOJIb30BaHUS WCIIOJIb30BaHUS UCTIONB30BaHUS MPAKTHYECKHE
MHUKPOOPTaHU3MOB B | MUKPOOPTaHU3MOB B | MUKPOOPTAaHU3MOB B | 3aHATHUSA C
TOpPHOI00BIBAIOIIEH TOPHOI00BIBAOIIIEH TOpHOI00BIBAOIIIEH UCTIONb30BaHUE
TTPOMBIIIIJICHHOCTH. MTPOMBIIIIJICHHOCTH. MTPOMBIIIJICHHOCTH. M aKTUBHBIX U
METOJIaMU WHTEPAKTUBHBIX
HCIIOIB30BaHUA NpUEMOB
MHUKPOOPTaHU3MOB B | O0Oy4YeHHUS.
TOPHOA0OBIBAIOIIEH CaMmocToSTeIbH
MIPOMBIIIIJIEHHOCTH. ast pabora.
IIK-8  — | 3y0em B He monHoM | 3naem METONIMKY | 3Haem B  monHOM | Jlekuuu u




croco0H | 00BeEME METOAMKY | TOCTAHOBKHU u | o0beMe METOAMKY | MPaKTHYECKHE
OCTBIO IMOCTAHOBKH U | IPOBEIICHUS IMOCTAaHOBKH U | 3aHATHSA C
paboTaTh | IPOBEICHUS IKCIIEPUMEHTA 10 | IPOBEICHUS HCIOJIL30BAHHE
c IKCIIEPUMEHTA 10 | U3yYEHUIO OCHOBHBIX | OKCIIEPUMEHTA 10 | M aKTHBHBIX U
HayuHo- | W3YYCHHIO OCHOBHBIX | BUIOB M3YYCHUIO OCHOBHBIX | HHTEPAKTHBHBIX
Texumyec | BUIOB MHUKPOOPTaHU3MOB, BHUIOB npuéMOB
KO MHUKPOOPTaHU3MOB, MIPUMEHSIEMbIC B | MUKPOOPTaHU3MOB, 00yJeHwUsI.
undpopma | IPUMEHSEMbIE B | OMOr€OTEXHOJIOTHU U | IPUMEHSEMbIE B | CaMoCTOsITEIbH
e, OMOTeOTEXHOJIOTUN | | IPUHITUIIBI uX | OMOTeOTEXHOJIOTUN U | asi paboTa.
eronsso | TPAHITHIBE UX | MCIIOJIb30BaHUS. TIPUHIIUITBI 150:4
BaTE HCIIOIL30BaHUA. OCHOHBIE TEPMHUHBI M | UCIIOJIB30BAHUS.
. OCHOHBIC TEPMUHBI W | TIOHATHSA, OCHOBHBIC | OCHOHBIE TEPMHUHBI U
p(v)CCHHCK MOHSATHS, OCHOBHBIC | BUJIBI MUKPOOPTAHU3MOB, | IOHSATHSA,  OCHOBHBIC
uu " prer MpUMEHsIeMble B OOphOe | BUIBI
Me)mylja MHUKPOOPTaHU3MOB, C METaHOM B YTOJIbHBIX | MUKPOOPTaHU3MOB,
POIHBI | jhyvensieMble B | IAXTaX © [OBBIMICHUE | IPHUMCHSICMBIC B
OIBIT B | GoppOe ¢ MeTaHOM B | HEPTEOTAAUH ILTACTOR. O0oprOe ¢ MeTaHOM B
npogece | yrompHEIX IMaXTax u YIOJBHBIX IIaXTaX H
HOHAJIBH | [JOBBIILICHUE IOBBIILICHUE
o HedTeoTnaun HeTeOTIauH
JeATeNIbH | IIJIACTOB. IIJIACTOB.
0CTH Ymeem nnanupoBats | Yumeem IUTAHUPOBATh | ¥Ymeem mnnaHupoBath | Jlekuuu u
IKCIIEPUMEHT B | OKCIICPUMEHT B O0JIACTH | DKCIIEPUMCHT B | MPAKTUYCCKUE
obnactu OHMOre0TEXHOJIOTHH, obnactu 3aHATHS C
OHOT€0TEXHOJIOTHIA, o0OpabaThIBaTh 1 | OMOreoTEeXHOIOTHH, HCIIOJIb30BaHKE
00pabaThIBaTh U | IPEJCTaBIIATh o0OpabaThIBaTh M | M aKTUBHBIX U
MIPEJICTABIISTh MOJIYYCHBIC PE3YNIbTATHL. | TIPEICTABIISATH WHTEPAKTUBHBIX
MOJIy4eHbIe MOJTy4eHbIe npUEMOB
pE3YJIbTATHI. pE3YJIBTATHI. o0ydeHUsI.
Bnaoeem  metomamu | Braoeem MeTonaMu | Bradeem  meropamu | Jleknuu u
HCIIOJIb30BAHMS HCIIOJIb30BAHMS HCIIOJIb30BaHUS MPAKTUYECKHE
MHUKPOOPTaHU3MOB B | MUKPOOPTaHU3MOB B | MUKPOOPTAaHU3MOB B | 3aHATHUSA C
TrOpHOI00BIBAOIIIEH TOpHOI00BIBAOIIIEH TOpPHOI00BIBAOIIIEH HCIIOJIb30BaHKE
MIPOMBIIIIJICHHOCTH. MIPOMBIIIIJICHHOCTH. MIPOMBIIIJICHHOCTH. M aKTHUBHBIX U
METOJaMH UHTEPAaKTUBHBIX
HCIIOIB30BaHUA IpUEMOB
MUKPOOPTaHU3MOB B | OOy4YEeHHUS.
TOPHOA0OBIBAIOIIEH CamocrosiTensH
MPOMBIIIICHHOCTH. ast pabora.
IIK-10 - | 3y40em B we monmowm | 3naem METOAMKY | 3naem B moiHOM | Jlekuuu u
BIIAJICHUC | oObeME METOAMKY | IIOCTAHOBKH u | o0beme METOIMKY | IPAKTHIECKUE
M IMOCTAHOBKH U | IPOBEJICHUS ITOCTAHOBKHU U | 3aHATHUSA C
IJTaHUPO | MIPOBEACHUS IKCIIEPUMEHTA 0 | IIPOBEICHUS HCIIOJIb30BaHKE
BaHHEM IKCIIEPUMEHTA MO0 | U3yYEHUIO OCHOBHBIX | OKCIIEpUMEHTA 110 | M aKTHBHBIX U
sKkcriepy | N3YYEHHIO OCHOBHBIX | BUIOB W3YYCHHIO OCHOBHBIX | HHTEPAKTUBHBIX
MEHTa, BHUJIOB MHUKPOOPTaHU3MOB, BHUOB npuéMoB
06paboTk | MHKPOOPraHH3MOB, MPUMEHSIEMbIE B | MUKPOOPTaHU3MOB, oOydeHusI.
e i | IpUMEHsieMble B | OMOI'COTEXHOJIOTHU U | IpUMEHSIEeMbIE B | CaMOCTOsITEIbH
npejcTas OMOTCOTEXHOJIOTHH ¥ | TIPHHITHAITHI uX | OMOTEOTEXHOJIOTHH U | ast pabora.
J— TIPUHIIHIIBI X | UCIIOIB30BAHUA. TIPUHITUITBI 150:4
HonyueH HCIIOJIE30BaHMSI. OCHOHBIC TEPMHUHBI ¥ | UCIIOJIH30BAHUS.
OCHOHBIE TEPMUHBI W | IOHATHSA, OCHOBHBIE€ | OCHOHBIE TEPMHUHBI U




us
pe3yibTa
TOB.

MOHATUS,  OCHOBHBIE
BH/IbI
MHKPOOPraHHU3MOB,
MIPUMEHSEMbIE B

O0opp0e C MeTaHOM B
YrOJIbHBIX IIaXTaxX |

BUJIBI MUKPOOPTaHU3MOB,
npuUMeHsieMble B O00pbOe
C METaHOM B YTOJBHBIX
[IaXTaX ¥ [OBBINICHUE
HeTeoTIauM II1acToB.

MOHATUSA,  OCHOBHBIE
BHJIbI
MHKPOOPTraHHU3MOB,
MIPUMEHSAEMbIEC B

O0opp0e C MeTaHOM B
YrOJIBHBIX IIIaXTaX M

MOBBIIICHHE ITOBBLIIIEHHE
HedTeoTHauH HeTeOoTAaYH
IUIACTOB. IIJIACTOB.
Ymeem mnanupoBath Ymeem nnanupoBath Ymeem  nnanuposarts | Jlekiuu u
IKCIIEPUMEHT B AKCIIEPUMEHT B O0JIACTH  PKCIEPUMEHT B | MPAKTUYECCKUE
obnacTu OMOre0TEXHOJIOTHH, 001acTu 3aHATHS C
OHUOTEOTEXHOIOTUH, o0pabaTeIBaTh U OUOre0TEXHOJIOTHH, HCIIOJIBL30BaHUE
oOpabaThIBaTh U MPEACTABIATH 0OpabaThIBaTh M | M aKTUBHBIX U
MIPEICTABIISTh MIOJIyYEHBIC PE3YNIbTAThI. [PEICTABISTH WHTEPAKTUBHBIX
MOJTy4YCHBIC MOJTydCHBIC npuEMOB
pE3YIIbTATHI. pe3yabTaThl. o0yueHusl.
Bnaoeem  metomamu | Braoeem MmetonaMu | Braoeem — metomamu | Jlexkiuu u
HCIIOIL30BaHUSA HCIIOIL30BaHUsA HCIIOJIL30BAHUSA MPaKTUYECKHE
MHUKPOOPTaHU3MOB B | MUKPOOPTaHU3MOB B | MUKPOOPTAaHU3MOB B | 3aHATHUS C
rOpHOAO0OBIBAIOIIEH rOpHOA0OBIBaIOIIEH TOpHOAO0OBIBaIOIIEH HCIOJIL30BaHHE
MTPOMBIIIIJICHHOCTH. MIPOMBIIIIJICHHOCTH. POMBINIIICHHOCTH. M aKTHUBHBIX U
METOdAMHU WHTEPaKTUBHBIX
HCIIOJIb30BaHUSA pUEMOB
MUKPOOPTaHU3MOB B | OOy4YeHHUSI.
TOpHOAO0OBIBAIOIIEH CamocrosiTensH
POMBIITUICHHOCTH. as pabora.

MMHHCTEPCTBO CEJILCKOT'O XO35IICTBA P®

OEJIEPAJIBHOE 'OCYHAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YYUYPEXIEHHUE BBICIIIEI'O OBPA3OBAHUA

«OPJIOBCKMI TOCYJAPCTBEHHbBIN AT PAPHBI YHUBEPCUTET UMEHU
H.B. IITAPAXWHA»

BOHpOCH K CEMHHApY 10 UTOT'aM MOAYJIA 1 «broreoTexXHOIOTHS O6€CCCpI/IBaHI/I5{ yrneﬁ u
BbhINICTIaYMBaHUA MCTAJIJIOB»

1. buoreorexHosorus — Kkak Hayka

2. Cepobakrepun: kinaccupukanms. Peaknus okuciaenus S n Sp;03 B aHaPOOHBIX
ycaoBusax. OKUCIIEHHE pOJaHUTA.

3. TuoHoBBIE OakTEpHH.

4. bakrepuanbpHOe BhIIETaunBaHie MeTa/LUIOB. [IoHSATHS pyna, ropHas opoia, MUHEpa.
Peaxus okucienus cynbdara xenesa (11).

S. Xapakrepuctuka T. ferrooxidans./[pyrue opraHu3Mbl CIOCOOHBIE OKUCISTD KEJe30.
6. TexHonornyeckue onepamuu crocoOCTBYIONINE POCTY THOHOBBIX OakTepuid. Tumsl
BBIIIEJIAYNBAHUS.

7. buoreorexnomnorus obeccepuBanus yrieil. Peakuust okucieHus.

8. IIpouecc okucnenus S? opranusMe OakTepuu.

9. Oxwucnenue cyab(UTOB B OpraHu3Me OaKkTepuu.

10. [IpenmymiecTBa 4aHOBOTO METO/1a BBILIEIIAYABAHUSI.




11. TuocynbshaTHOE BhIIETaYNBaHKE, BBITEIAYMBAHUE YpaHa.

12. TexHonornyeckast cxema ONbITHO-IIPOMBIIIUIEHHON YCTAHOBKHU 0 OAKTEPHATIHLHOMY
BBIILIETIAYNBAHNIO
13. BuoreorexHonornyeckoe UCIoib30BaHNE METAHOTPO(DOB.

Bomnpocs! k cemunapy 1o utoram Monyis 2 «buoreorexHosnorus u 60pr6a ¢ METAaHOM B YTOJIBHBIX
maxrax. broreorexHo10rMs ¥ NOBBIIIEHHE HEPTEOTAAYH TUIACTOBY
Bbuoreorexnonornyeckas 60pp0a ¢ METAaHOM B YTOJIbHBIX IIAXTaX.

2. XapakTepUCTHKA METAHOKHUCIISIFOIINX OaKTepHiA.

3. METO/IbI BBIPALTMBAHHUS METAHOKUCIISIOMNX OAKTEPHIA.

4. BbuoreorexHonorus 1 MoBeIIeHUE HEPTEOTAAYH.

5. Knaccudukanms meranorpodos. [Ipusnaku rpynmoBoi qudepeHnmnanmm.

6. pa3HooOpasue cpes sl BRIPAIIMBAHUS METAaHOTPO(OB.

7. Cpensl 1u1s1 BeIpanuBanus cepodakrepuii. Cpena uist BEIOSISHUS M KYJIbTUBUPOBAHUS
oboramenno# T. Ferrooxidans. KoHTpoib kayecTBa M yCIIOBHSI XpaHEHHSI CPEIBL.

8. DKOJIOTUYECKHE KIacTePhl METAaHOKUCIISIFOIIUX OakTepuii. KynbTHBHpOBaHUE B
dbepmeHTepax.

9. KynbruBupoBanue MeTaHOTpO(OB HA TUIOTHBIX CPE/Iax.

Kpurepun oneHku:

Onenka «OTIMYHO» BBICTABIISAETCS OOYUYaIOIIEMYCs, €CJIM OH MOKa3aJl 3HaHHWE TEOPETHUECKOTO
MaTepHala 1o paccMaTpuBaeMoii mpobdiemMe, yMEeHHe aHAIM3UPOBATh, APTyMEHTHPOBATH CBOIO
TOYKY 3peHUS, JIefaTh 00001IeHre U BBIBOABI. MaTepual u3jaaraercsi r[paMOTHO, IOTUYHO,
nociuenoBarenbHo. OdopMiieHne OTBeYaeT TPeOOBAHUSAM HAMMCAHHUS PAOOTHI.

Onenka «Xopomo» BbICTaBIsIeTCs 00ydaroniemycs, ecian . CTyAeHT IoKa3all 3HaHHe
TEOPETUYECKOr0 MaTepuaa o paccMaTpruBaeMoil mpodiieMe, OTHAKO YMCHUE aHATM3UPOBATb,
apryMEHTHPOBATh CBOIO TOYKY 3PEHUS, JAeNaTh 000OIIEHUS U BBIBOJIbI BHI3BIBAIOT Y HETO
3aTpy/AHCeHUs.. MaTepuan He BCer/ia U3JiaraeTcs JIOTHYHO, MOCIe0BaTelIbHO. IMEIOTCs HeloYeThl
B 0opopMIIeHHH PAOOTHI.

Onenka «Y JOBJIETBOPUTEILHO» BBICTABISIETCS 00yyatoniemycs, eciu .. CTyZeHT He B IOJHOU
Mepe BlaieeT TECOPETUUIECKHM MaTepHalioM 10 paccMaTpuBaeMoi mpobdiieMe, yMeHue
aHAIM3UPOBATh, APTYMEHTUPOBATH CBOIO TOUKY 3pEHUSI, /IeJaTh 0000IIEHNE U BHIBOIBI BHI3BIBAIOT
y HEro 3aTpyJHeHus.. Marepuan He BCerja u3JjiaraeTcs JIOrM4Ho, ociieoBaTenbHo. meroTcs
HEJI0YETHl B 0pOpMIICHUU PAOOTHI.



MMHHUCTEPCTBO CEJIbCKOI'O XO351CTBA P®
OEJEPAJIBHOE I'OCYAAPCTBEHHOE BIO/XKETHOE OBPA30OBATEJIBHOE
YUYPEXIEHUE BBICIIIEI'O ObPA3OBAHUN A

«OPJIOBCKMI TOCYJAPCTBEHHBIN ATPAPHBINM YHUBEPCUTET UMEHU
H.B. IAPAXWHA»

Bomnpocs! k 3auety
WCTOPHS PA3BUTHSI OMOTEOTEXHOJIOTHHI

cepoOaKkTepruy M THOHOBBIE OAKTEPHHU — XapaKTEPHUCTHKA.
(hoTtoTpodHBIX OaKTEpHid, OKHCIISIIONINE CEPOBOIOPO M IPYTHE COCTUHEHHS CEPHI.
XapaKkTepuUCTHKA THOHOBEIEX OAKTEPUU.
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2
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5. buoreorexHomorus o6eccepruBaHus yTIIEH.

6. MexXaHHU3MBbI BO3ACHCTBHS THOOAIMILT Ha CEpy

7. MyXaHHU3MBbI OKUCIJICHH Cephl U Cylb(puTa OaKTEPUIMH.

8. KyuHoe BbllIeNauBaHNEe METAJIIOB.

9. YanoBoe BbIIIEIAYNBAHUE METAIUIOB.

10. Xapakrepuctuka T. Ferroxidans

11. IIpeArmockUIKN pa3BUTHS OHOTEOTEXHOIOTHIECKIX METOI0B OOPHOBI C METAHOM.

12. XapakTepuCTHKa, CBOICTBA METOHOKHCIISIFOIIUX OaKTepuil.

13. IIpupoaHble HCTOYHUKH METAHOKHCIIFOIUX OaKTepuil.

14. Tlpouece BrIpalIMBaHUS METAHOKUCIISIOIINX MUKPOOPTraHU3MOB B J1a00PaTOPHBIX YCIOBUSIX.

15. CymuHOCTh OMOT€0TEXHOTHUECKOTO METO/Ia CHI)KEHHSI KOHLIEHTPALlMY METaHa B YTOJNBHBIX IIaXTax.
16.I1yTu monaun METaHOKHUCIISIIOIMX OAKTEpHUil B IIaXThI U CIIOCOOBI AKTUBU3ALNHU U3 POCTA.

17.Peakniuu OKHACICHHUS METaHa MPH JePUIUTE IO METAHY W KHCIOPOTY.
18. MeranoTpo(bl KaK MOTEHIMATbHBIC 00BEKTHl OMOTEXHOJIOTHH.

19. IlyTn GMOTEXHOJIOTMYECKOTO MMOBBIMICHUS HEPTEOTIAuH.

20. OCHOBHBIC TPUHIIUITBI OMOT€OTEXHOJIOTHIECKOTO CrI0c00a MOBBIIICHUS He(TeoTnauH.

21. XapaKTepucTHKa U CBOWCTBA YTIIEBOIOPOAOKUCISIIONINX OaKTEPHIA.

22. XapaKTepucTHKa U CBOMCTBA METaHOOPA3YIOIUX OaKTepuit.

23. KodepmeHThl MeTaHOOPA3yIOIUX OaKTEpU.

24. Jlpyrue cdepbl IPUMEHEHHS YTIIEBOJOPOIOKHCIISIOINX 1 METAaHOOPa3yIOIIMX MUKPOOPTaHU3MOB.
25. BzanuMoeicTBHS YIIeBOIOPOAOKHCIIAIONINX M METAHOOPA3yIONMX OaKTepuil.

OIICHKa (GavYTCHO» BBICTABJISACTCA 06yqa10meMycs[, €CJIM OH YCBOMJI OCHOBHBIC TCPMHHBI U ITOHATHUA
KypcCa, OCHOBHBIC BUJIbI MUKPOOPTAHHU3MOB, IPUMCHICMBIC B OMOT€OTEXHOJOTHH U MIPUHIOUIIBI UX
HCIIOJIb30BAHHA. OCHOBHBIC TCPMHHBI U MOHATHA, OCHOBHBIC BUABI MUKPOOPIraHU3MOB, IPUMCHACMBIC B
60pb6e C MCTAHOM B YT'OJIBHBIX IIAXTaX W IOBLINICHUC HCCI)TCOTI[B."II/I I1J1aCTOB.

YMECT UCIIOJIB30BaTh 3HAHUSA F€OXUMHYECKOM ACATCIIbHOCTH MUKPOOPTaHNU3MOB B ITPHECCE
BBIIICIAYMBAHUA METAJIJIOB U YAAJICHHUA CCPbI M3 KAMCHHOI'O U YEPHOT'O YIJIdA. UCIIOJIb30BaTh 3HAHUA
reOXUMHYECKOMN ACATCIIbHOCTH MUKPOOPTaHU3MOB B ITPOLECCE CHUKCHUA KOHICHTPAIUNU MCTaHa B
YTOJIBHBIX IIaxXTaX W IMMOBBIIICHUEC He(i)TGOTI[aT-II/I IJIaCTOB U BJIAACECT METOAaMU UCITOJIB30BaHUA
MHUKPOOpPTaHU3MOB B l"OpHOI[O6BIBaIOIJ_[eI\/’I MPOMBIINIJIICHHOCTH.

O1leHKa «HE 3a4TEHOY» » BBICTABIIAETCS 00YYAIOMIEMYCs, €CIIM OH HE YCBOMJI OCHOBHYIO IIPOTPaMMy
Kypca.



PELNEH3UA

Ha (onx onenounsix cpeacts (POC) mo JUCUUTUIMHE:
BuoreorexHoJsiorus
I 00yJaroImuXxcs Mo HanpasieHuto noarotoBku 19.03.01 - buotexHomorus
KBanudukamus - OGakaiaBp
®opma 00yueHus1 — OUHas1, 3a04Hast

®onp oneHouHbIX cpenactB (POC) sBisieTcss HEOTHEMIIEMON YacThI0 y4eOHO-METOIUYECKOTO
KOMIUIEKCa YyKa3aHHOW JAMCUUIUIMHBI MU HCIOJB3YeTCs MPU  MPOBEIECHUU TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M TPOMEXYTOYHOW aTTecTaruu oOydwaromuxcs. Marepuan D®OC  mOJHOCTBIO
COOTBETCTBYET COJCPIKAHUIO AWCIUIUIMHBI, pabodeil MmporpaMMe AMCIUILIMHBI, 00pa30BaTEIbHBIM
TEXHOJIOTUSIM, HCIIOJIb3yEeMbIM B Y4eOHOM Ipoliecce.

CrpykrypabiMu 35ieMeHTaMu POC 10 JUCHUIUIMHE SBISIIOTCSA: TUTYJIBHBINA JIUCT; ONKCAHUE
MoKasareiae M KpPUTEpPHEB OLICHUBAHMS KOMIIETEHIMH Ha pPa3MYHBIX dTanax ux (popMupoBaHwUs,
OMHCaHWE IIKAJI OIICHUBAHMS, TUIIOBbIC KOHTPOJIBbHBIC 3aJaHWs, HEOOXOIUMBIC [UISI OICHKHU
pEe3yNbTaTOB OCBOCHHUS JAUCLUUIUIMHBI, METOAMYECKHE MAaTepHalibl, OINpEACINSIONUe MPOLEIyph
OIICHWBAHMS 3HAHWW, YMCHHH, HABBIKOB, XapaKTCPU3YIOIIHE STanbl (HOPMHPOBAHUS KOMIICTCHIIHIA,
3a4eTHO-IPK3aMEHALIMOHHBIE MaTepUalIbl, COAEpKAIIME KOMIUIEKT YTBEPXkJACHHBIX MO YCTaHOBJICHHOMN
(dhopMe IK3aMEeHAIMOHHBIX OWJICTOB W/WIJIH BOIIPOCOB, 3aIaHUi IS 3a4eTa; (POHIBI TECTOBBIX 3aJIaHUH.

Ha ocHoBaHMM paccMOTpeHMsI MPEICTAaBICHHBIX Ha OJKCIEPTU3Y MAaTepHalioB, CHCIaHbl
CJIEYIOIIME BbIBOJIBL:

1. Crpykrypa u coxepxkanne DPOC mo mucnurummae OIIOII coorBeTcTBYeT TpeOOBaHUSM,
MPeIbSABISIEMBIM K CTPYKTYpE U cofiepkanuto Gpouaos oneHoynsix cpeacts OITOIT BO. A umenHo:

- Ilepeuenb popmHupyeMbIX KOMIETEHLUUH, KOTOPHIMU JOJKHBI OBIAAETh CTYIEHTHI B pE3ylbTare
ocBoeHHs auctuIuimHbl cootBeTcTByeT @I'OC BO.

- Ilokazatenun W KpUTEPUU OICHUBAHMUS KOMIIETEHLIMM, a TaKXE€ IIKaJdbl OLICHUBAHUA B LIEJIOM
00ecreurnBalOT BO3MOXKHOCTh IMPOBEICHUS BCECTOPOHHEH OIEHKM pe3ylbTaToB OOy4eHHUS, YpPOBHEU
c(hOpMUPOBAHHOCTH KOMITETEHITHIA.

- KoHTponbHble 3ajaHMs M HHBIE MaTepualbl OLEHKH pe3yJbTaTOB OCBOCHMS TUCLMILIMHBI
pa3paboTaHbl Ha OCHOBE IMPHUHIMUIIOB OLEHMBAHUSA: BAJUIHOCTH, ONPENENEHHOCTH, OJHO3HAYHOCTH,
HaJEKHOCTH; COOTBETCTBYIOT TPEOOBAaHMSAM K COCTaBY M CBSI3U OLIEHOYHBIX CPEJCTB, MOJHOTE IO
KOJINYECTBEHHOMY COCTaBY OILICHOUHBIX CPEICTB M MO3BOJSIOT OOBEKTHBHO OLIEHUTH PE3yJbTaThl
00y4eHHUs, ypOBHU CPOPMHUPOBAHHOCTH KOMIETEHIIHUH.

- Meroauueckue Matepuansl DPOC copepxkaT u€TKO C(HOPMYIMPOBAHHBIE PEKOMEHAALUHU T10
IIPOBE/ICHUIO OLIEHUBAHUS PE3YNIbTaTOB 00yUueHHsl, CHOPMUPOBAHHOCTH KOMITETEHIIUH.

2. Hanpasnennocte @OC cootercrByeTr nenssm OIIOII BO nanpasnenus moarorosku 19.03.01 -
buorexHonorus.

3. Tlo kauectBy @OC B menom obecreynBacT OOBEKTUBHOCTh M JOCTOBEPHOCTH PE3YNbTATOB MPH
MIPOBEJICHUH OIICHUBAHMS, CIIOCOOCTBYET pealn3allii yKa3aHHBIX B paboueil mporpaMme AUCHUTUTHHBI
KOMITETSHITM U PEKOMEHIYETCS K pean3alii B y4eOHOM TPOIECCe M0 HAMPABICHHUIO IMOATOTOBKH
19.03.01 - buoTtexHoorus.

Buonor OCI'JIA ®BY3 «LlenTp rurueHs

.-/ “
u anunemuostoruu B Opiosekoit 06aacTiy / I Crenanosa C.B.
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