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l. Hean 1 32024 TUCHUTLTHHBI

Heab: QopmoBanust mnpeacraBieHUs O (QU3NYECKUX U XHUMHUYECKUX Mpoleccax,
OTIPEICIISIONINX TOBEACHUE AKOCHUCTEM, ()OPMHUPOBAHHWE Yy CTYICHTOB Oa30BBIX 3HAHWUN B
00J1aCTH HCIOJIb30BAHUS METOJIOB (PU3UKO-XMMHUYECKON OMOJIOrHH, MaTEeMAaTUYECKUX METOJ0B
aHajan3a TOBEJEHUS CJOXKHBIX CHCTEM ISl MCCIIEIOBAaHUS W IPOTHO3UPOBAHWUU TOBEACHUS
9KOCUCTEM, IUIAHUPOBAHUIO M MPOBEICHUIO MEPOIPHUSATHII MO MOHUTOPUHTY SKOCUCTEM C
UCIIOJIb30BaHUEM (PU3BUKO-XHUMHUECKUX METOIOB.

3agaun:

- CdopmupoBaTh y CTYACHTOB MPEACTABICHUS O (PU3MYECKUX U XUMUYICCKUX MPOIEccax
B OKpYXKaIloIIHe cpejie, ONPEAESIONUX TOBEACHUE IKOCUCTEM;

- M3yuuth QU3UKO-XUMUYECKHE OCHOBBI B3aMMOJICHCTBHSI OPTAaHU3MOB APYT C APYTrOM U
C OKpY’Karollei cpenou;

- M3yuuTh COBpeMEHHBIC METO/IbI aHATN3a BUJOBOTO U (DYHKIIMOHATHLHOTO Pa3HO00pa3us
OPraHU3MOB B AKOCHCTEMax IyTeM aHayin3a reHomHon JJHK;

- OcBouTb METOAbl W3Y4YEHUs TOBEIACHUS CIIOXKHBIX SKOCHCTEM Ha OCHOBE aHalu3a
KOMIUIEKCA CJIOKHBIX (PU3UKO-XUMHUYECKUX M OMOJIOTUYECKUX JaHHBIX;

- M3yuuth (OHU3MKO-XUMHUYECKHE TPOIECCHl MUTpAIlH, ACTpajalud W MeTabonm3ma
3arpsI3HAIONIUX BELIECTB Pa3InYHON IPUPO/IBI,

- O3HaKOMUTHCS C OCHOBAMH PAJIUAIMOHHON YKOJIOTUU U PaHAIIHOHHON OE30ITacHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas aucimiuimHa b1.B.6 «PuU3HKO-XHMHYECKAd JKOJOTMS» OTHOCHUTCI K
yacTH, (POpMUPYEMOI yHaCTHUKaAMH 00pa30BaTEIbHbIX OTHOILIEHUH.

2.2. Jlna w3ydeHHs] NaHHOM y4eOHOW IUCHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, (OpMHpYEeMBbIe NMPU H3YYCHHH IUCIMIUIAH IMEPBOW CTYIEHU BBICIIETO 0Opa3oBaHUS
(GakamaBpuara).

2.3. TlepeveHb MOCICAYIONINX YY€OHBIX TUCIUIUINH, JJISI KOTOPBIX HEOOXOJWMEBI 3HAHUS,
YMEHHMsSI M HaBBIKH, (QOpMHUpYyEMble TaHHOW Y4eOHOM IUCHUIUIMHON: «DKOJIOTHMYECKUN
MOHUTOPUHTY», «DKOJOTHYECKUE PUCKH M YCTOHYMBOCTH JKOCHUCTEMY, «DBOJIOIMOHHAS
DKOJIOTHY, BeIToJHeHEe BKP.

I1l.  TPEBOBAHWUS K PE3YJIBbTATAM OCBOEHUS JNCHUIIJIMHBI

[Ipomiecc OCBOEHHWS MWUCHUIUTMHBI HANpaBleH Ha (HOPMUPOBAHHE KOMIIETEHIMHA B
coorBerctBUM ¢ ®I'OC BO u OIl BO no nanHomy HampasieHuto noaroroBku 05.04.06
«DKOJIOTHS ¥ IPUPOJIONIOIB30BaHUEY, TPOPUIb « IKOJIOTHUECKAs IKCIIEPTH3AN»:

IIK-1: Cnocoben ¢opMmynupoBaTb NpoOJEeMbl, 3aJaud H METOAbl HAy4YHOTO
UCCIIIOBAaHMS, TIOTy4aTh HOBBIE JIOCTOBEpHBIC (AaKTHl HAa OCHOBE HAOIIOJCHHIA, OIBITOB,
HaYy4YHOTO aHaJlM3a SMIMPUYECKUX JAHHBIX, COCTABIATH AHAIUTHUYECKHE 0030pbl CBEIEHUI B
MHUpPOBOW HayKe W MPOU3BOJCTBEHHOH NESITEIHHOCTH, 0000IATh TMOJIYYEHHBIC PE3yIbTaThl U
(dopMynMpoBaTh BBIBOABI M MPAKTUYECKHE PEKOMEHJAIMM HAa OCHOBE PENpPE3eHTAaTHBHBIX MU
OPUTHHAIBHBIX PE3YJIBTATOB HCCIICOBAHUH.

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJAbTATOB Oﬁy‘leﬂl/lﬂ mo JTMCHMIIVIMHE, COOTHECCHHBIX C
HHIAUKATOPpAaMH JOCTHXKCHUSA KOMIIeTeHI Uil

Komnerennus NuaukaTopsl Pe3yabTaTsl 00yueHus
KOMIIeTeHIH i
IK-1 HJIK TIK-1.1 3HaTh: (bU3MKO-XUMHYECKHE OCHOBBI
Cnocoben BriOupaer ontumanbHpie | TPOTCKaHHWA — NPOIECCOB B OKOCHCTEMAX,
dopMyIHpOBaTh CIIOCOGHI - METOBI @Hsnxo-ngntv{ecxne MPOLIECChI, OTBETCTBEHHbIE
32 B3aUMOJICHCTBHs MEXKIy OpraHu3MaMu |
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npoOJeMbl,  3a7aud |

METO/IbI HAyYHOTO
WCCJICIOBAHMS, TI0JIy4aTh
HOBBIE JOCTOBEPHBIE
bakTbl Ha OCHOBE
HAOJIIOICHUI, OIIBITOB,
Hay4HOTO aHajau3a
OMIUPUUYECKUX  JTaHHBIX,
COCTaBIIATh
AHAJTUTHYECKUE  0030pHI
CBEICHUH B  MHUPOBOM
HayKe u
MIPOU3BOICTBEHHOM

IEeITEIbHOCTH, 0000IIaTh
MOJIyYCHHBIC  PE3yJIbTaThl
u ¢dbopmynHupoBaTh
BBIBOJIbI M IPAKTHUYCCKHE
PEKOMEH/IAIIMA HAa OCHOBE
penpe3eHTaTUBHBIX u
OPUTHHAIBHBIX
pe3yJIbTaTOB
HUCCIEeI0OBAaHUN

peiCHUA IIOCTaBJIICHHBIX

3aJjady = B BBIOpaHHOU

00J1aCTH UCCIIEIOBAHNI

OpraHM3MaMHM C OKpyJKarolieW cpeaod B
CJIOJKHBIX 9KOCUCTEMAX.
YMeTh: BbIOMpaTh  ONTUMAJbHBIE  METO.BI

(I)I/IBPIKO-XI/IMHIICCKOI;'I ouonorun AJid peUICHUA
3aJa4 B 0o0JlacTH aHaln3a MOHUTOpHHIa H

IIPOrHO3UPOBaHUsA COCTOSAHUA Pa3IUYHBIX
OKOCHCTECM.
Bnanets: (1)I/I3I/IKO -XUMUYCCKMUMH  MCTOJaMu,

MCTOdaMHU aHa/JIn3a CJIOXHBIX CHCTCEM IJIA
OPUMCHACMBIX JJIsL KOHTPOJIA COCTOsSHHUA
OKOCHCTEM pa3n1/111H0171 CJIOJKHOCTH.

HJIKTIK 1.2
Bnaneer METOIaMU
aHalu3a M M3JI0KCHHUS
Hay4YHOH uHpopmanuu,

CIIOCOOHOCTBIO T'PaMOTHO
OLICHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PCE3YJIbTAaTOB

HUCCIEeqOBaHUN u
dbopmynupoBaTh Ha HX
OCHOBE MPaKTUYECKUE
PEKOMEHIalluU

3HaTh: OCHOBHBIE CHCTEMBI IS TIOUCKA W
aHaM3a JHUTepaTypHOil mHGOpMAaIUK 1O TeMe
npeaMera.

YMeTh: IPOBOJIUTH TMOUCK JINTEPATYPHI 110 TEME
IpenMeTa, OCBaMBaTh HOBBIE METOABI XUMUH,
(u3uKKM, aHaIM3a JAHHBIX, MPUMEHUMBIC IS
aHaJIM3a MPOLECCOB, MPOUCXOASIINX B CI0KHBIX
JKOCHCTEMAaX.

Bragets: HaBbIKaMH aHANHM3a CIOXHBIX JaHHBIX
10 B3aUMOJICHCTBUIO PAa3INYHBIX KOMIIOHEHTOB
B JKOCHCTEMaxX, YMEHHEM HAIWCAHUS OTYETOB
10 TeMe TpeaMeTa.




IV. COILEPXAHHUE U CTPYKTYPA JUCIIUIIJINHBI

Oobem AUCHHUIIIMHBI COCTABJIACT 3 3aYeTHBIX CAUHHUIIBI, 108 4yacoB, B TOM 4ucCJje 22 yaca Ha JK3aMeH.

N3 aux PEAIM3YETCA C UCITIOJIB30BAHUEM SJICKTPOHHOI'O 06y‘ICHI/I$I 1 JUCTaHIIMOHHBIX O6paSOBaTeHBHHX TEXHOJIOTHH 6 yacoB.

®opma NPOMEKYTOUYHOM aTTeCTAlMU. YK3aAMEH.

4.1 CopnepixaHue TUCHHUILINHBI, CTPYKTYPHUPOBAaHHOE 110 TeMaM, C YKa3aHHEM BUA0B YUeOHbIX 3aHATHI M 0TBEJEHHOI0 HA HUX
KOJIMYECTBAa aKaJeMUYeCKUX YaCOB

Ne Paznes nucnumiIinHbl/ TEMA o Bunpl yue6HO# paboThI, ®opMa TeKyLIero
n/H $ | BKIIOYAs CAMOCTOSTEIBHYIO PabOTy 00yJatOLIUXCsl , | KOHTPOJIS
= E MPaKTUYECKYIO MOJATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o g NPOMEKYTOYHOMI
5, KoHTtakTHas paboTa mpernoaBaress ¢ =
= o 2 arrecTauuu
=S 00yJaromuMucs =
@ i ) (mo cemecTpam)
S S =
o = ]
ol « = o =) 5
5 z ; S Jexkuus | Cemunap/ KoncyabTanus 3 =)
g2 = = s MpakTuyeckoe, g s
=| o = = ="
8 <Q é’ S JaboparopHoe 6: =
R = 3aHsaTHe/ =
1 2 3 4 5) 6 7 8 9 10
1 Tema 1. [Tpuniuns! GopMaabHOTO OMHCAHUS
CJIO’KHBIX 9KOCHCTEM, aHaJIU3 CI0KHOCTH
N - Ompoc
YCTPOMCTBA KOCUCTEM, SKOCUCTEMBI U 2| 10 2 4 - 6 KCP
coo0miecTBa, GopMaIbHBIE METO/IBI CPABHEHUS
HKOCHCTEM.

2 Tema 2. ®u3HKO-XUMHUYECKHE TIPOIIECCHI, Omnpoc
OIPE/ICIISIONINE MEXaHH3MbI B3aHMOICHCTBUSI 5 | 10 - 5 5 6 KCP
OpPTraHWU3MOB B DKOCUCTEMAX JIPYT C APYTOM U C

dbakTopaMu BHEITHEH Cpebl.




Tema 3. Baemnne abnotudeckue HakTopbl
cpenbl GU3UKO-XUMUIECKUE MPOTIECCHI,
peau3yIoNIe X BIUSHUE Ha CJIOXKHBIC

HKOCHCTEMBI.

135

0.5

Ompoc
KCP

Tema 4. [IpuHIIUIIBEI aHATM3A B3aMMOCBSI3EH
KOMIIOHEHTOB B CJIOJKHBIX 9KOCHCTEMAX,
MIPUMEHEHHUE MEJIOB aHAIM3a JaHHBIX TS
OIMCaHUs B3aUMOJCHCTBUS KOMIIOHEHTOB B
CJIOKHBIX DKOCHCTEMAX.

10

Ormpoc
KCP

Tema 5. OU3UKO-XUMHYECKHUE TPOLIECCHI
MUTpAIUY, Ierpajgaiuy u MeTabonn3ma
3arpsI3HSIONIMX BEIIECTB PA3JIMYHON MPUPOJIbI B
9KOCHUCTEMAX, IPUHLIUIIBI aHATIN3a JAHHBIX 110
JIMHAMUKE KOHLICHTPAUI 3arps3HSIOIINAX
BEIIECTB B 3KOCHCTEMaX.

10

Ompoc
KCP

Tema 6. Vcrionb30BaHNEe COBPEMEHHBIX
METO/IOB MOJYYCHHUS M aHAJIN3a TCHOMHBIX U
MCTAarcHOMHBIX TAaHHBIX IJId U3YUCHUA U
MOHHUTOPHUHTA BUJIOBOTO COCTaBa U
METab0JIMIECKUX TPOLIECCOB B CIIOMKHBIX
IKOCUCTEMAX

13.5

0.5

Omnpoc
KCP

Tema 7. Paguaryonnast OMOJIOTHS U DKOJIOTH,
paaranoHHasi 6€30MacHOCTh, (PU3UKO-
XUMHUYECKHE METOJIbI KOHTPOJIS
panalOHHOTO 3arpsI3HEHUS DKOCHUCTEM.

10

Ompoc
KCP




4.2 T1naH BHeayIUTOPHOI CAMOCTOATEIbHOI PaGoThl 00YYaIOLIUXCS N0 THCIUIIIMHE

CamocTosTeapHas pa60Ta o6yqalo1u1/1xca

Y4eOHO-METOINYECKOE

Cemect Onenouynoe obecrniedeHmne
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKoCTh .
p Bun camocTosTenbHO#M paboTh CPENCTBO CaMOCTOSITEIbHON
BBINIOJIHEHUS (uac.)
paboThI
Tema 1. HpI/IHHI/IHBI WN3yueHue TeMBI € HCIONB30BAHUEM MATEPUATIOB JIEKITUI Pa3zgen 5 a-r
(hOpPMaIbHOTO OIUCAHHs |3AHATHS U PEKOMEHIIyeMON JIUTepaTyphl, MOIrOTOBKA K
CITOKHBIX SKOCHCTeM,  |MPAKTHHECKOMY SaHATHIO.
CaMocTosITENbHOE H3y4YeHHE TEOPETUUECKOro MaTrepuana IIo
AHAJIN3 CIOKHOCTH _ o [Tucemennas
5 . Bompocy.  «OleHKa  TOKa3aTelel  TaKCOHOMHYECKOIO 1 6 5
YCTpOUCTBA SKOCHCTEM, pa3HOOOpa3usi B OKOCHCTEMax M COOOIISCTBaX, OIICHKA paoora
9KOCHCTEMBI 1 CXOZICTBA DKOCHCTEM M COOOIIECTB MO TAKCOHOMHYECKOMY KCP
coo011IECTBa, Pa3HOO0pa3HION.
(GopmanbHble METO/IbI  |PerieHne NPAKTHUECKOH 3ajadyd MO pacuéTaM IoKasaTenei
CpPaBHEHUS SKOCUCTEM. |BHIOBOIO pasHOOOPa3sHs B CIIOKHBIX SKOCHCTEMAX,
Tema 2. Duszuko- N3ydenue TeMBI C WCIONBH30BAHUEM MATEPHUATIOB JICKITHI Jloxman -« -
XHMHYECKHE IIPOLIECChI, |3AHATHS M PEKOMEHIYEeMOH JINTEepaTyphl, IOATOTOBKA K KCP
OTpE/IENSIONIHE MPAKTUYCCKOMY 3aHSITHIO.
MEXAHHAIMbI CamocTosTeIbHOE H3YYCHHE TEOPETHYECKOTO Marepuana o
5 N Bompocy: «THITEI B3aNMOAEHCTBHSI OPTaHU3MOB B IKOCHCTEMAX, 3 5
B3aMMOJCHCTBHA METOObI @opMaanoro MaTe€MaTU4YCCKOIo OITMCaHUuA
OpraHU3MOB B B3aMMOJIEHCTBHUS OPTaHU3MOB BHYTPH U MEK/TY BHIAMU.
JKOcUCTEMAxX APYyr ¢ ([loaroroBka JOKJIaja 1Mo TeMe.
JpyroMm u ¢ pakropamu
BHEIIIHEN CpEbl.
Tema 3. Buemuuue N3yuenue TeMBI C HCIOJNB30BAHUEM MATEPUATIOB JICKIIUH Jloxman -« -
abrotnueckue GaxToppl |3AHATHL U PEKOMEHyEMON  JINTEPATYPhI, IOArOTOBKA K KCP
cpesibl U GH3HKO- MPAaKTUIECKOMY 3aHSITHIO.
CaMocTOsITENTbHOE H3YyYCHHE TEOPETUYECKOr0 MaTepuana IIo
2 XUMHYECKHE TTPOIIECCHI, 5 9

pean3yroume ux
BIIMSTHUE HA CIIOXKHbBIE
DKOCHUCTEMBI.

Bonpocy: «['J106anbHOE TIOTEIUVIEHHE H €ro KOMIUIEKCHOE
BJIMSIHHAE Ha Ha3eMHBIE U BOJHBIE DKOCUCTEMEBD).
TToaroroska OKJIaza o TEME.




CamocrosTenpHas padoTa 00yJaromumxcs

Y4eOHO-METOINIECKOE

Cemect Onenovynoe obecrniedeHne
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKoCTh .
p Bun camocTosTenbHO#M paboTh CPEICTBO CaMOCTOSITENTEHON
BBINIOJIHEHUS (uac.)
paboThl
Tema 4. [Ipunnuner  |VI3yueHue Tembl ¢ HCMONB30BAHMEM MATEPUANIOB  JIEKIHM ITuceMenHas - Q-
AHAIM3a B3aUMOCBS3eii [33HATHS M PEKOMEHJyeMOM JUTepaTyphbl, IIOArOTOBKA K pabota
KOMIIOHCHTOB B CIIOKHEIX |IPAKTHYCCKOMY  3aHSTHIO,  H3YYCHHE  PEKOMEHYeMOoro KCP
IPOrPaMMHOI0 00eCTIeUeHUs..
9KOCHCTEMAX, .
Periennie mpakTHYecKoW 3aadd 1O aHAIH3y MHOMECTBEHHBIX
2 HPUMCHCHUE MEIIOB |y oppensiioHHbIX CBSI3eH MEKLY KOTHUECTBEHHBIME (paKTOpaMi 7 6
aHaJIn3a NaHHbIX A  |cpembl ¥ YHCICHHOCTH W OHMOMACCOM BHIOB B HCCIEIyeMOt
OIMCAHUSA 9KOCHUCTEME, IOJArOTOBKA IMHUCHMEHHOTO OTuY€Ta (MIOCMEHHOI
B3aUMOIEHUCTBUS paboTHI) IO perraeMoi 3a1age.
KOMIIOHEHTOB B CJIOXKHBIX
OKOCHUCTEMAX.
Tema 5. dusuko- N3yyenue TeMBI € HCIOJNB30BAHUEM MATEPUATIOB JICKIIUH Jloxman -« -
XMMHYCKHE [POLIECChl  |3AHATHI U PEKOMEHIyeMOH JIUTepaTyphl, MOArOTOBKa K KCP
MHTPAIHH, Terpaiaiui i |PAKTHIECKOMY 3aHATHIO.
CaMOCTOsTEeIbHOe H3YYEHHE TEOPETHYECKOTO Marepuaia o
MeTabonmm3mMa : .
BOIPOCY. «Tspkénple MeTalIbl U UX BIUSHHUSA Ha OKOCHUCTEMBI,
3arp’I3H’HOHMX BCINCCTB |croHple  OpraHMueckhe 3arpsS3HMTENM M HX BIHAHHA HA
2 Pa3IMYHON PUPOJIHI B 9 9

9KOCUCTEMaAX, IMPUHIUIIBL
aHaJIM3a JaHHBIX 11O
JAUHaAMUKEC KOHI_IeHTpaI_II/Iﬁ
3arpsA3HAIOIMNUX BEIICCTB
B OKOCHUCTEMAX.

9KOCUCTEMBIY.
TToaroroska OKJIaza o TEME.




CamocrosTenpHas padoTa 00yJaromumxcs

Y4eOHO-METOINIECKOE

Cemect OrneHo4HOE obecrieueHne
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKoCTh .
p Bun camocTosTenbHO#M paboTh CpEICTBO CaMOCTOSITEIbHOM
BBINIOJIHEHUS (uac.)
paboThI
Tema 6. Vcrionp3oBanue |H3ydeHne TemMbl C HCIOJB30BAHUEM MaTEpUAIOB JIEKLIUN - «-
COBPEMEHHBIX METOJIOB |3aHATHA K PEKOMEHIyeMON JIUTepaTyphl, MOIrOTOBKA K
TOMyUeHHs 1 aHATH3a MPAKTHYECKOMY 3aHSTHIO.
FCHOMHBIX I Pemenne mnpakTHYeckOW 3aJayd [0 aHAIM3Y BHUAOBOTO
pa3zHooOpasus B COOOIIECTBE MHUKPOOPTaHM3MOM C TOMOUIBIO
METarcHOMHBIX AHHBIX |;apppx  MeraGapKOAMHT, MOATOTOBKA IHCHMEHHOTO OTYSTA [Tncpmennas
2 A1 U3Yy9CHUA U (rocMeHHO# paboTHI) IO perraeMoi 3a1aye. 11 9 pabora
MOHUTOPHHTA BUIOBOTO KCP
cocraBa u
MeTa00INYECKUX
IIPOLIECCOB B CIOXKHBIX
3KOCUCTEMAX
Tema 7. Paguaumonuas u [3yueHne Tembl C UCHONB30BAHUEM MATEPUANIOB  JIEKLIUI -« -
OHOJIOTHSI ¥ OKOJIOTHsI, |3AHATHS M PEKOMEHIYeMOH JHMTEpaTyphl, MOATOTOBKA K
paIAIOHHAs MPAKTHYECKOMY 3aHSTHIO.
6 CaMoCTOsTENTbHOE M3YyYCHHE TEOPETHYECKOro MaTephana Iio
2 €30MaCHOCTD, (u3HKO- Bonpocy: «llocnencTBus 3arps3HEHUS OKPYXAKOIIEH Cpelbl 13 3] Hoxnaz
' KCP
XUMHUYECKUE METOIbI

KOHTPOJIA
paanaloOHHOTO
3arpsi3HEHUS] IKOCUCTEM.

PaIuOHYKIUAAaMH B pE3yNbTaTe SIACPHBIX aBapui, KaJacTpoB U
HCIIBITAHUS SIIEPHOTO OPYXKHS.
IToaroToBka nokIaaa 1o TeMe.

OO61muii 00beM caMOCTOATENBbHOM paboThI IO TUCHUILIMHE (dac) — 51

N3 Hux o0BeM caMOCTOSTENbHOM paboThI

JUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHUN 27 YacoB.

C HCIIOJIb30BAHHUEM 3BJICKTPOHHOT'O 06y‘IeHI/I${ )51




4.3 ConepixaHue y4ueOHOTro MaTepuaa

Tema 1. I[lpuHununbl (oOpMAIBLHOTO ONMCAHHUS CJOMKHBIX JIKOCHCTEM, aHAJIU3
CJIOKHOCTH YCTPOICTBA 3KOCHCTEM, IKOCHCTEMbI U €0001IeCTBA, (popMajibHble MeETObI
CpaBHEHMS IKOCHCTEM.

[TonsTre skocucTeMa, coodIIecTBa B dKocUcTeMax. BumoBoe pasHooOpasue, anbda u Oera
pa3zHooOpasue, OmUcaHue BHIOBOTO pa3HOoOpasus ¢ mnomoinsio koddduuuentos lllenHona u
Cumncona. Paznuume MeXJqy TaKCOHOMHUYECKHM pa3sHOOOpa3MeM OpraHu3MOB B Pa3HBIX
9KOCUCTEMaX M COOOIIECTBaX, MEphl PA3JIMYUS MEXAY TAKCOHOMHYECKHM pPa3zHOOOpa3neMm
(mucranmus  Jxakapaa, muctranius bpes-Kepruca, EBkimmoBo paccrosiHue). MapkepHbie
TPYNIBI BUJOB U UX MCIIOJIB30BAHKE ISl MOHUTOPHHIA HKOJIOTUYECKOTO COCTOSIHUS SKOCUCTEM.

Tema 2. DOu3NKo-XUMHYECKHE npoirecchl, onpeesionue MeXaHH3MBbI
B3aUMO/IE€HCTBUSI OPraHU3MOB B JKOCHCTEMAaX JAPYr ¢ APyromMm U ¢ GaxkropamMu BHeIIHei
cpensbl.

B3aHMOﬂeﬁCTBHe OpI‘aHI/ISMOB OJHOI'O BHIa ;[pyr C I[perM, OTHOIICHUA CaMOK M CaMIIOB,
poauTesneil ¥ TOTOMCTBA, OTHOIIIEHHUS pa3HOBO3PACTHBIX KOropT BHYTpHU Buaa, K u R crparerumn
BBIDKUBAHUWA. MG)KBI/IZIOBOG B3aHMOHCﬁCTBH€, THUIIBI MCKBUI0BOTO BSaHMOILGfICTBHﬂ (OTHOIHGHI/IC
[0 THUIYy XWIIHUK-)KEPTBA, pa3jMuHble BapuaHThl cuMOM03a). BnusHue BHemHUX (HaKTOpoB
cpeapl Ha O0COOM H BHIBI, pa3IMYHBICE BapUaHTHl BO3ACHUCTBUS BHEIIHHX (DAKTOPOB.
MaremMaTuyeckoe  ONHMCAHME  Pa3JIMYHBIX TUIOB  BHYTPUBHUJIOBBIX U MEXBHUIOBBIX
B3aNMOJICHCTBHH.

Tema 3. BHemnune aduoruveckue (pakTopbl cpelbl (PU3HKO-XMMHYECKHE MPOLECCHI,
peaju3yionue ux BIUsTHUE.

TCpMOI[I/IHaMI/I‘IeCKI/Ie IMPOLECCChI B 3KOCHUCTEMaAX, OIIMCaHUC TCPMOANHAMHNYCCKUX
IPOLIECCOB B HKOCUCTEMAaxX C MOMOLIbIO pPAa3JIMYHBIX TEPMOAMHAMHYECKUX (DYHKIHIL.
TepMOI[I/IHaMI/ILIGCKI/IC nmpouecCcel M HX BJIWAHHUEC Ha OSBOJIOLNUHM 3SKOCUCTEM. MexaHU3MBI
GopMUpOBaHUS TEPBUYHOM MPOMYKIMHM B OKOCHUCTEMax, (OTOCHHTE3 U XEMOCHHTE3.
YTI/IJII/I3aIII/I$I n acrpaganydsa  OpPraHUYCCKOro BCOIECTBA B IMHIICBBIX CCTAX OKOCHUCTCM.
['moGanbHbIe (aKTOPBI Cpeibl U KJIMMAaTa, BIMSHUE WX U3MEHEHUS Ha COCTOSHUS SKOCHCTEM.
KpyroBoport BemiecTBa 1 3HEpPruu B 3KOcUCTEMaX T B brocgepe.

Tema 4. IIlpuHUMNBI aHAJM32 B3aUMOCBSI3eil KOMIIOHEHTOB B CJI0’KHBIX IKOCHCTEMAX,
NpUMeHEeHHe MeJA0B AHAJIW3Aa JAHHBIX JJIsl ONMCAHMA B3aUMOJEHCTBHS KOMIIOHEHTOB B
CJI0’KHBIX IKOCHCTEMAX.

IIpencraBnenue o GaxkTopax cpelapl Kak O Kaue€CTBEHHBIX U KOJMUYECTBEHHBIX BEIMUYMHAX.
PaccMoTpenue umcieHHoctei W OMomacc BHAOB  KaK  KOJMYECTBEHHBIX  BEJIMYMH.
KoppensiuvoHHBIM aHanu3a Kak MHCTPYMEHT JJIs MCCIEAOBAaHUS B3aUMOCBS3EM MEXIy
KOJIMYECTBEHHBIMU BEJIMYMHAMU, MHO>KE€CTBEHHBIH KOPPEJSILIMOHHBIN aHanu3a,
KOppensuoHHble MaTpullbl. OHOPAKTOPHBI W MHOTO(AKTOPHBIN TUCIIEPCUOHHBIN aHaIu3,
KaK HWHCTPYMEHT JJIi MCCIEJI0BaHUS B3aUMOCBSI3M KOJIMYECTBEHHBIX U KAueCTBEHHBIX
XapaKTEPUCTHK SKOCUCTEMBI.

Tema 5. ®u3uKo-XMMHYeCKHe Npouecchbl MHUIPalUM, Jerpajalnud U MeTadoJu3Ma
3arpsi3HAIOIIUX BelleCTB Pa3IUYHOil NPUPOAbI B 3KOCHCTEMAaX, NPUHIUNBI AHAJIU3A
JAHHBIX 110 INHAMHMKE KOHIEHTPalui 3arpsi3HAIOLINX BeleCTB B IKOCHCTEMAaX.

[loHsiTHE HKOTAKCMKAHTOB, THUIBl JKOTAKCHUKAHTOB (TSDKEJbIE METaJUIbl, CIIOKHBIE
OpraHMYECKHUE 3arpsA3HUTENM, XUMHUYECKM MHEPTHBIE MMKPOYACTULBI). OKOTAKCHKaHTHI
MPUPOJHOTO M AHTPOIIOTEHHOTO MPOUCXOKACHHS. PUBNKO-XUMUUECKHE MPOLECCHl YTUIN3ALNUN
U BBIBEJICHUS DJKOTAKCUKAHTOB B JKOCHCTeMaX (MeTaboJMyecKue IpeBpalleHue BHYTPHU
OpraHM3MOB, XHMMHUYecKass U (u3nueckas JeCTpyKLUHs IO0J BO3AeHcTBUEM (PAKTOPOB CpEIbl,
3axOpoHeHue). BiusHue Y)KOTaKCMKAaHTOB Ha TAKCOHOMHYECKOE pa3HOOOpa3ue CoOOIIeCTB.
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Tema 6. Mcnoib3oBaHue cOBpeMEHHBIX METOA0B MOJYy4YeHUS] 1 AaHAJIU3Aa T€HOMHBIX U
METAreHOMHBIX JIAHHBIX JUIS H3YYeHHWs]I M MOHHMTOPHMHIa BHIOBOIO COCTaBa WU
MeTa00JIMYeCKHUX MPOLECCOB B CJ0KHBIX IKOCHCTEMAX

HyxknenHnoBble KUCIOTBI M UX HAacleJCTBEHHAsl poJib. [loHATHE Te€HETMYEeCKOro Mapkepa,
HCIIOJIb30BaHNE FEHETHUYECKUX MapKepoOB NI WIACHTHU(PHUKAIMU BUOB OPraHU3MOB, OAPKOAMHT
wm JIHK wrpuxkomupoBanue. Metoasr pacumdpoBku JHK, TtexHomoruu MaccoBoi
napauieabHoi pactmdpoku JJHK HOBOrO mokonenus. Mcrnonb30BaHne TEXHOJIOTHSI MacCOBOM
napauieabHoi pacmmdpoBku JJHK mist 6apKOHTOBBIX HMCCICIOBAHMN — METa0AOKOAUHT. YUeT
TaKCOHOMHMYECKOTO pa3HO00pa3us OpraHM3MOB B IKOCHCTEMAax C MOMOIIbI0 MEeTa0apKOJIWHTA.
Hcnonp30BaHre TEXHOJIOTHS MaccoBOM mapasuiensHou pactmdpoBku JJHK mns uccnenoBanus
cinyvaifnbeix (pparmentoB JIHK (MmerareoHOMHMK ¢ HCHOJIB30BaHHEM METO/AA JPOOOBUKA).
MertareHOMHKa METOAOM JApOOOBHMKA JUIS TOWCKAa (PYHKIIMOHAIBHO 3HAYMMBIX T'€HOB,
ONPENETAIOMINX IKOCUCTEMHBIE IIPOLECCHI.

Tema 7. PagmanuoHHasi m OHOJIOTHMSI M IKOJIOTHsI, PaIMAllMOHHAs 0e30MaACHOCTD,
(pu3nKo-XxuMHUYeCKHEe METOAbI KOHTPOJISI PAIMAIIMOHHOI0 3arPsi3HEHUS IKOCHCTEM.

DNEeKTPOMarHUTHOE M3JIy4Y€HHUs, CIEKTP 3JICKTPOMAarHUTHOTO W3JIy4YE€HHs, BIHUSHUE
AJIEKTPOMATHUTHOTO M3JIYYEHUSI PA3JIMYHBIX CIEKTPOB HA JKMBBIE OPraHU3Mbl U SKOCHCTEMBI.
Honusupyromiee u3iIydeHHE, TUIBI WOHU3UPYIOUIETO U3Ty4YeHHs. BiusHue MOHM3MPYIOIIETo
U3JIyYCHHS] HAa OpraHu3M U OSKOCHCTeMbl. [lpupoaHble W aHTPOMOrE€HHBIE HWCTOYHHKHU
MOHM3UPYIOIIET0 H3NydeHus. M30Tombl ¥ paguOHYKIUIBL. VICTOYHHKHM M TPOUCXOXKICHUS
Pa3IUYHBIX PaJMOHYKINJO0B. Murpamnus 1 HaKOIJICHUS paJUoOHYKINI0B B 6uocdepe. CriocoOsl
U3MEPEHUS U KOHTPOJIS PAa3TUYHBIX TUIIOB 3JIEKTPOMArHUTHOTO U HOHU3UPYIONIETO U3TyYEHUSI.

4.3.1. TlepeyeHb CeMHUHAPCKHUX, MPAKTHYECKHUX 3aHIATHH 1 JJAa0OPaTOPHBIX padoT

TpynoeMKkocTh
HaunmeHnoBanue py.

Ne
pasnena
H TeMBI

CEMHHAPOB,
NPAKTHYECKUX U
J1a00pPaTOPHBIX PpadoT

(uac.)

Bcero
4acoB

N3 Hux

NMpaKTH4YeCKras

MmoAroTOBKa

Ouenoynnie
cpeacTBa

dopmupyemble
KOMIIeTeHIN U
(MHaAMKATOPBI)*

1 2

3

4

5

7

1 | Temal

Koaddurments
TaKCOHOMHUYECKOTO
pazHo0Opasus
(buopazHooOpasus)
[Mennona u Cumncoxa.
HopmupoBanubie
KOXQPHUIINEHTHI
TaKCOHOMUYECKOTO
paznooOpasus lllennona
n CuMIIcoHa.
IIporpammHuoe
obecrnieyeHue st
pacdeToB
ko3 umeHToB
TaKCOHOMUYECKOTO
pasHooOpasusi.

Ompoc
KCP

TK-1
UK TTK 1.1
UK K 1.2

2 | Temal

Buasl ko punmeHToB
CXOJICTBA M METPHK
JMCTAHIHS JUTS
CpaBHEHUS COOOIIECTB,
poOrpaMMHOE
oOecniedeHue st

Ompoc
KCP

TK-1
UK TIK 1.1
UK TTK 1.2
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pac4yéToB METPUK
JMICTAHITNH,
HCIOJIB3YEMBIX JUIS
CpaBHEHHS COOOIIECTB.

Tema 2

MareMaTHuecKHe METOBI
Y TIPUHITATIBI
(hopMaIbHOTO OMUCAHUS
B3aMMOJICHCTBUS MEXKTY
OpTaHU3MaMH U MEXITY
BHIAMH.

Ompoc
KCP

TK-1
HIKTIK 1.1
HIKTIK 1.2

Tema 4

MeTtobl
KOPPEISIIHOHHOTO
aHaIi3a )1 ONMMCAHUs
B3aMMOCBSI3H MEXKTY
KOJINYCCTBECHHBIMH
XapaKTEePUCTHKAMHU
COOOIIECTB (YUCICHHOCTD
u 6uomacca BHJIOB,
KOHIIEHTPAITUH
OHMOreHHBIX 3JIEMEHTOB,
KOHIIEHTpaluu
3arpsi3HUTENeH)

Ompoc
KCP

TK-1
UK TIK 1.1
UK K 1.2

Tema 4

MeTonasr
JMCTICPCHOHHOTO aHATH3a
JUTSL uaeHTH(DUKAIH
B3aHMOCBSI3H
KO’KEBEHHBIX U
KOJIMYECTBEHHBIX
XapaKTePUCTUK
SKOCHCTEM

Omnpoc
KCP

TK-1
UK TIK 1.1
UK TTK 1.2

Tema 6

Hcnonb30BaHUN TaHHBIX
MAaccOBOM NapajuiebHON
pactmmdpoBKU
CTaHIAPTHBIX
TCeHETHUYECKIX MapKEepOB
JUISL OLEHKH
Ka4eCTBEHHBIX U
KOJINYCCTBCHHBIX
XapaKTePUCTUK
TaKCOHOMUYECKOTr0
cocTaBa coOOIIEeCTB —
MaTabapKOJUHTOBbIE
HCCIICIOBAHNUS

Ompoc
KCP

TK-1
WK TIK 1.1
WK K 1.2

Tema 6

MeTtareHOMHBIN aHaJTH3
METOJIOM JPOOOBHUKA, U
€ro HpI/IMeHeHI/IH JJIA
aHajan3a
TaKCOHOMUYECKOrO
pazHooOpasus u
METa0O0JINYECKOrO
MOTEHI[UAIA PA3IINIHBIX
COO0O0IIeCTB

Ompoc
KCP

TK-1
WK TIK 1.1
UK K 1.2
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4.3.2. TlepeueHb TeM (BONMPOCOB), BHIHOCHMBIX HA CAMOCTOSITEJIbHOE H3y4YeHHe

CTyIeHTAMH B PaMKaxX caMoCTosATeabHo# padoTsl (CPC)

Ne ni/m Tema 3apanne dopMmupyemasn NAK
KOMIIeTeHIHsI
Tema 2. ®U3UKO- CamocTosATeNIbHOE HM3Y4YeHHUE IK-1 HKITIK 1.1
XMMHYECKHe mporiecchl, | TeMbl «Iluimesas uemb o3. HIAKIIK1.2
OTIpeIeIISIONIIe barikan, OCHOBHBIE HJIK TTK 1.3
MEXAHU3MBL KOMITOHCHTBI MHIICBOH LENn
B3AHMOLCHCTBHA o3epa». IloaroroBka mokiana
10 TeMe.
OpraHu3MOB B
JKOCUCTEMAX JIPYT C
JIPYTOM | ¢ (hakTopamu
BHEIIIHEH Cpebl.
Tewma 3. BHeniHue CaMocTOoATEeIbHOE U3YUYECHHUE IK-1 HIKIIK 1.1
abuotnueckue Gaxropsl | TeMbl «KKpyroBopoT KpeMHHs HAKIIK 1.2
cpelpl U (pU3HKO- B GHOC(bf’pe’ HAK K13
XHMHYECKUe nporeccel, | KPEMHHHAKKaMYyTHPYIOIHUC
peaTu3yromIIe HX opranusMsl». [Togroroeka
JOKJIajia 1o TeMe.
BJIUSTHUE HA CJIOXKHBIE
OKOCHCTEMBI.
Tema 6. Mcronb3oBanne | CaMocTosATENBHOE U3yYEHHE IK-1 HKITIK 1.1
coBpeMeHHBIX MeTonoB | TeMsl «Ilaneo JIHK, MK IIK1.2
TIONyYeHNs U aHamu3a | U3YUCHNUE JPEBHEH HCTOPHH HAK K13
I€HOMHBIX U MSMCHCHIT
METATCHOMHBIX JAHHBIX | | oKCOHOMIHCCKOTo
pa3Ho00pa3ust Ha OCHOBE
JUISL U3YYCHUS U .
JaHHBIX MaCCOBOH
MOHHUTOPHHIA BUAOBOTO | 100 rienbHol paciumgpoBkn
cocTaka 1 HYKJICOTHTHBIX
METa0OIMICCKHX MOCJIEI0BATEIBHOCTEN.
MMponecCcCOB B CIIOXKHBIX IToaroroBka gokianaa 1o
DKOCUCTEMAX. TeMe.

4.4. MertoanyecKue YKa3aHHsI 1O OPraHU3alUH

CTYIEHTOB

CamocrosTenbHas paboTa CTYJIEHTOB SIBISETCS COCTaBHOM 4acThi0 y4yeOHOro Imporecca U
MMEET IIeNIbI0 3aKpeIyieHne M yYIIyOJIeHHE TOJYYeHHBIX 3HAHUM W HAaBBIKOB, IOWUCK U
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBIMOJIHEHUE YYeOHBIX 3aJaHUM, IMOATOTOBKY K
NpEACTOAIIUM 3aHATUAM, U OK3aMCHY I10 ITPCIAMCETY.

Jlis  opraHM3allid CaMOCTOSITEIbHOM paboThl Mo JucuuiuinHe «Du3uKo-XuMuveckas
HKOJIOTHSD UCTIONB3YIOTCS Cleayrone GOpMbl CAaMOCTOSTEIBHON yu4eOHOM padOoTHI:

- PaboTa 1o u3ydeHue TeMsl ¢ UCIOJIb30BAaHUEM MaTepHAIOB MPAKTHYECKOTO 3aHATHS.

- [lonGop, n3yueHue, aHaIu3 PEKOMEHIOBAHHOM JIUTEPATYPHI.

- [lonroToBka yCTHBIX JIOKJIAJOB IO TEMaM 3aHSATHI

- HSy‘IeHI/IH TEM 33H$[THI>'I, BBIHCCCHHBIX Ha CAMOCTOATCIIBHOC U3YUYCHUC, ITOATOTOBKA
YCTHBIX JIOKJIAJIOB IO TEMAaM.

- CaMocCTOSITETFHOE U3yYSHHE TPOTPAMMHOTO 00eCTieueH sl TSI BBITIOTHEHUS 3a/1a4 110
aHaJM3y TeHOMHBIX U MPOTEOMHBIX JaHHBIX.

- CamocTosTenbHOE pemiCHuA JOMAIIHUX 3a/a4d IO aHaJIn3y 'CHOMHBIX U IIPETCMHBIX
JTAHHBIX Ha OCHOBE OIBITA, NOJYYEHHOTO Ha MPAKTUYECKUX 3aHATUSAX.

- HO)IFOTOBKa IMUCBbMCHHBIX OTYECTOB IO PCIICHUIO JOMAIIHUX 3a/1a4.
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- [ToaroroBka k 3K3ameHy.

Iucomennviii omuem no peuwienuro OOMAWHUX 3A0AHULL — BTO OTYET O BBINOJHEHUU
JIOMEIICHHOTO 33aJ]aHUs 110 TEMaM AMCUUIUIMHBI, COACPIKALINNA CIEIYIONTYI0 HH(OPMAIIHSIO:

- ®.1.0. HOMEp TpyIIIbI MATUCTPAHTA;

- HOMEp 3aJaHHS;

- (hopmynupoBka 3aaHus;

- CIIICOK IIPOrPaMMHOTO 00eCIIeYeHHsI U MHTEPHET CEPBUCOB U 0a3 JaHHBIX, TPUMEHSIEMBIX
JUISL pEIICHUs 3aJIJaHus C YKa3aHHEM MapaMeTpoB IS 3aITyCcKa,

- ONHCAaHHWE pe3yJdbTaT pEIICHUS 3aJaHusl C MPUBEACHHEM TaOlMIl M PUCYHKOB B
COOTBETCTBUU C (POPMYIUPOBKOMN 3aaHUSI.

Kpurepuil o1ieHKH 0T4€ETa 10 PELIEHUIO JOMAIIHETrO 3a1aHUs:

- OneHka «3a4TeHO». 3aJjaHue BHIMOJIHEHO NMPAaBUIHHO U B MOJHOM 00bEME, Bce TaOIHIIbI U
rpaduKu cCoriacHO (OPMYIHUPOBKE 3aJaHHsI IPEIOCTABICHBI B OTYETE.

- OLeHKa «He 3a4TeHO». 3aJjaHue BBIIOJHEHO HE MPAaBWJIBHO WM HE B IMOJHOM O00BEME,
BOIIPOIIAETCS HAa MEPEACIIKY U J0PabOTKY.

Yemmuwiti 0oknao — 3to coodmenue B reuenne 10-15 MuH, B KOTOPOM CTYJEHT B JTJAKOHUYHOU
dopMe TODKEeH U3T0KHUTh MaTepUall TI0 COOTBETCTBYIOIIEH TeMe, IPUACPKUBASCH CIICIYIOIIETO
IUIaHa: BBEJCHHUE, OCHOBHAs 4YacTh, 3aKiodyeHue. [lokiiajg cONmpoBOXKAAETCS Mpe3eHTAIUeH,
OTpa’KalolIeld OCHOBHBIE ITOJIOKEHUS 1O COOTBETCTBYIOIICH TeMe, BKJIIOYAIOUICH HarJIsiIHbIC
MaTepuainbl (cxembl, Tabmuubl, ¢oro u T1.1.). [lo OKOHUAHWMU [OKJIana CTYIEHTY 3aJaloT
BONIPOCHI, KaK IpenojiaBaTe)ib, TaK W CTYJASHTHI, HAa KOTOpBIC MOKJIAAYMK JIOJDKEH JaTh
MCYEPIBIBAIOIINE OTBETHI.

Kpureprnn onieHuBaHMs YCTHOTO JOKJIA/A:

- OueHka «OTJIMYHO». B JoK/Iame MOTHOCTBIO pacKpbiTa TeMa, POAHAITU3UPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYACHT CBOOOJHO BIAJICET MATEPHAIIOM, H3JIaraeT ero
JIOTUYHO, TIOCJEIOBATENbHO, JIAKOHUYHO, COOJIOAasi OCHOBHBIC IMpaBUiIa KYIbTYphl PpEYH.
Jloknaz compoBOXKIACTCS MPE3EHTALMEH, KOTOpasi OTpayKaeT OCHOBHBIC ITOJIOKEHHS JOKJIaja,
MPEe3CHTAIUSI COCTABIIEHA TPAMOTHO € COOJIIOICHHEM OOIIMX TpeOOBaHMIA, MPaBUI MIPUPTOBOTO
oopMIICHHS, TOJa4M TPaPUUIECKOro Marepualia, MMCIOTCS CCBUIKM Ha TpUBEIEHHBIC (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOAUTCS CIHUCOK HCIIOJIb30BaHHOH nuteparypsl. [Ipu obcyxaennn
JOKJIaJla CTYACHT JaeT WCYCPIBIBAOIINEG, apryMEHTHPOBAaHHBIC, KOPPEKTHBIC OTBETHI Ha
BOTIPOCHI.

- Onenka «xopomoy». Tema packpbiTa, IPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuana, HO
IIpU STOM MaTepuaj B HEJOCTATOYHOW CTENEHH MpOaHaINU3upoBaH aBTopoM. [IpeseHTanus He B
MIOJTHOM CTETIEHW COOTBETCTBYET OOIMM TpeOoBaHMsM. OTBETHI CTYJCHTAa HE Ha BCE BOIPOCHI
SBIISIOTCS UCYEPITBIBAIOIIIMH U apTyMEHTHPOBAaHHBIMHU.

- OmeHka «yIOBIETBOPHUTENBHO». Tema pacKpbITa HE IOJHO, MaTepHal TPUBEACH Kak
mpocTtas KoHCTaTanusi (akToB, HE MPOAHAIM3HPOBAH, CTYIACHT IOKAa3bIBA€T MOBEPXHOCTHBIC
3HAHUSI. [Tpe3eHTanMsi YaCTUYHO COOTBETCTBYET YCTAaHOBIEHHBIM TpeOoBaHusM. [Ipu
0oOCYXJIEeHUU [OKJIaJla CTYACHT He BCerjaa JaeT MpaBUJIbHbIC, HMCUEPIBIBAIONINE OTBETHI HaA
3aJ1aBacMbIe BOTIPOCHI.

- OleHKa «HEYIOBIETBOPUTEIbHO». TeMa JoKiIaga HE pacKpbiTa, CKYIHBIH 00beM
MPUBEICHHBIX MAaTEPHAJIOB; MIPE3CHTANNS OTCYTCTBYeT. [Ipu oOCyXIeHUM JOKIaaa CTYACHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TEeMATHKA KYPCOBBIX padoT (MPOEKTOB): HE MPEIyCMOTPEHBI YUeOHBIM
IUTAHOM.

V. YYEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JUCIHUIIVINHBI
a) nmepevyeHb JUTEPATYPbI
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o Hamp. 020400 (020200) "buonorus" u Ouonornueckum crueruanbHocTsM / B. T1.
Canosaposa [u 1p.] ; pen. B. I1. CanoBaposa ; pei.: B. K. Boiinukos, C. H. Ecradnes ;
Wpkyrckuii roc. yH-T, bruon.-mous. ¢ak. - Upkyrck : U3a-Bo UT'Y, 2013. - 295 ¢. : wi.,
uB. ui. ; 21 cm. - bubmuorp.: c. 272-275. - ISBN 978-5-9624-0806-4. 79 sx3.+

Hpyros, lOpuit CrenaHoBud. AHaIW3 3arpsi3HEHHON IMOYBBI M OMACHBIX OTXOJOB
[Texcr]: mpakt. pykoBoacteo / FO. C. [Ilpyros, A. A. Poaun. - 2-e u3n., nepepad. u A0
- M. : bunom. Jlaboparopus 3Hanuii, 2014. - 469 c. - ISBN 978-5-9963-0372-4. 3+
9K3.

Octepman JI.LA. Meronsl wucclneAoBaHUsS O€JIKOB M HYKIEHHOBBIX  KHUCIOT:
Onexrpodopes u ynbrpanentpudyrupoanue / JLA. Ocrepman. - M.: Hayka, 1981. -
288 c. (8 7k3.)+

0) mepHOAMYECKHE H3TAHUA

1.

2.

3.

https://sciencejournals.ru/journal/ekol/ - caiit xypuana «Dxonorus». ComepKuT
6osnbmioe konuuectBo crareii B pdf — opmare.

https://journal.r-project.org/ - caiit xypHaia mo craTucTudeckum mMeroaam Ha R, «The
R Journaly.

https://izdatgeo.ru/index.php?action=journal&id=3 - caiit xypuana «['eorpapus u
NPUPOJHBIE  PECypChl»,  MyONMKYIOIIMM  Hay4YHble  paboThl B 00JIACTH
OronH(OPMAITMOHHBIX TEXHOJIOTUI

B) 0a3bl JaHHbIX, nmbopMaunonﬂo-cnpanoqﬂme H IMOUCKOBbIC CUCTEMbI

1.

10.

11.

http://www.biometrica.tomsk.ru/ - snekTpoHHbIi KypHaT «BHOMETpHUKa» I METHKOB
u OHOJIOrOB — CTOPOHHUKOB JIOKa3aTelbHON OnoMenuuuHbl. ComepXuT OoibIIoe
KOJINYECTBO CTaTell U MHBIX MAaTEpUAJIOB, HOCBALICHHBIX MAaTEMaTHUYECKUM MOJEIISIM B
ouosorum.

http://www.dmb.biophys.msu.ru/models - pecypc mo auHaAMHYECKHM MOJICISM B
OUIIOTHH, MOJICTT TMHAMHKH MOTTYJISIIUH.
http://www.apmath.spbu.ru/ru/staff/sokolov/files/sborka_poslednyaya.pdf - yuebHoe
nocobue «Monenu quHAMUKH nonyssiiuiiy, apTop C. B. Cokonos.
http://elib.biblioatom.ru/text/mirnye-yadernye-vzryvy 2001/go,0/ - kuura 1o
onucanuto nporpaMmbl CCCP u CIIIA ucnosnb30BaHuU SAEPHBIX B3PHIBOB B MUPHBIX
LEJIsAX.

https://www.sphti.ru/wp-
content/uploads/2020/09/%D0%9C%D0%B8%D1%80%D0%BD%D1%8B%D0%B5
-%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B5-
%D0%B2%D0%B7%D1%80%D1%8B%D0%B2%D1%8B-
%D0%A1%D0%A1%D0%A1%D0%A0.pdf - npesenranus mo Teme «MupHbIC
anepHsle B3peiBbl B CCCP»
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_re_2010.pdf -
panuainyoHHas 3KoJyiorus, yuebHoe nocodue, aBropsl J. Kum, JI. A. I'epamenko.
https://izd-mn.com/PDF/52MNNPU20.pdf - kpaTkuii Kypc 3KOJIOTHYECKOW XHUMUH,
yueOHuk, H. A. Uepnsix, 1O. 1. baesa

https://www.youtube.com/c/RadiationHazard — youtube kanan, mMOCBSIIEHHBIN
Pa3IUYHBIM PoOJIeMaM UCIIOIb30BAHUS SACPHBIX TEXHOIOTHIA.
https://www.elibrary.ru — snekTpoHHass OnOIMOTEKa HAYYHBIX CTaTei, MOHOrpaduu u
MaTepHaioB KOH(pEPEHINH, BBIMYIIEHHbIX POCCUHCKUMU YUEHBIMU.
https://pubmed.ncbi.nlm.nih.gov/ - mexayHapoaHas 6a3a TaHHBIX HAyYHBIX CTaTeil W
MOHOTpaduii, HOCBAIICHHAS Pa3IMYHBIM BONIPOCaM OHMOJIOTHH.
https://apps.webofknowledge.com — mexayHaponHasi 6a3a JTaHHBIX, HHASKCHPYIOIIAs
Hay4HbIe MyOJIMKAIMK B BBICOKOPEUTUHTOBBIX M31aHUSAX
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http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D1%80%D1%83%D0%B3%D0%BE%D0%B2%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A1%D1%82%D0%B5%D0%BF%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://www.matbio.org/about.php
https://journal.r-project.org/
https://izdatgeo.ru/index.php?action=journal&id=3
http://www.biometrica.tomsk.ru/
http://www.dmb.biophys.msu.ru/models
http://www.apmath.spbu.ru/ru/staff/sokolov/files/sborka_poslednyaya.pdf
http://elib.biblioatom.ru/text/mirnye-yadernye-vzryvy_2001/go,0/
https://www.sphti.ru/wp-content/uploads/2020/09/%D0%9C%D0%B8%D1%80%D0%BD%D1%8B%D0%B5-%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B5-%D0%B2%D0%B7%D1%80%D1%8B%D0%B2%D1%8B-%D0%A1%D0%A1%D0%A1%D0%A0.pdf
https://www.sphti.ru/wp-content/uploads/2020/09/%D0%9C%D0%B8%D1%80%D0%BD%D1%8B%D0%B5-%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B5-%D0%B2%D0%B7%D1%80%D1%8B%D0%B2%D1%8B-%D0%A1%D0%A1%D0%A1%D0%A0.pdf
https://www.sphti.ru/wp-content/uploads/2020/09/%D0%9C%D0%B8%D1%80%D0%BD%D1%8B%D0%B5-%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B5-%D0%B2%D0%B7%D1%80%D1%8B%D0%B2%D1%8B-%D0%A1%D0%A1%D0%A1%D0%A0.pdf
https://www.sphti.ru/wp-content/uploads/2020/09/%D0%9C%D0%B8%D1%80%D0%BD%D1%8B%D0%B5-%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B5-%D0%B2%D0%B7%D1%80%D1%8B%D0%B2%D1%8B-%D0%A1%D0%A1%D0%A1%D0%A0.pdf
https://www.sphti.ru/wp-content/uploads/2020/09/%D0%9C%D0%B8%D1%80%D0%BD%D1%8B%D0%B5-%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B5-%D0%B2%D0%B7%D1%80%D1%8B%D0%B2%D1%8B-%D0%A1%D0%A1%D0%A1%D0%A0.pdf
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_re_2010.pdf
https://izd-mn.com/PDF/52MNNPU20.pdf
https://www.youtube.com/c/RadiationHazard
https://www.elibrary.ru/
https://pubmed.ncbi.nlm.nih.gov/
https://apps.webofknowledge.com/

12. https://www.r-project.org/ - caiiT mpoekta o R crarucrtuke

13. http://gsar4u.com/pages/rtutorial.php - Kparkuit kypc "BBemenne B R
moaenupoBanue ¢ R" (Pavel Polishchuk).

14. https://material.bits.vib.be/topics/metagenomics/tutorials/Ecology_Analysis_using_ve
gan/tutorial.html - y4eOHMK 1O WCIONB30OBAaHHMIO MaKkTa «Vegan»  s3bIKa
porpaMMHUpOBaHus R B 3KOJIOrHYECKOM aHaIN3e

15. https://cran.r-project.org/web/packages/vegan/vignettes/diversity-vegan.pdf - yueonoe
nocodue, OMKCHIBAaKOIIee MPUMEHEHHE MakTa «Vegany s3bIka mporpaMMupoBaHus R
JUTSL pacUeTOB IMOKa3aTelell pa3sHooOpasus.

16. http://www.ncbi.nlm.nih.gov/ - caiit mexxayHapoanoii 6a3sl qanasix NCBI (National
Center Biotech Information)

17. https://www.ncbi.nlm.nih.gov/home/tutorials/ -  moaHOE  pyKOBOACTBO 11O
ucrnoiib3oBanuto 6asel nanHbx NCBI.

18. http://doua.prabi.fr/software/seaview - caiiT U pykOBOJACTBO K Mporpamme «Seaviewy
JUTSL aHaM3a OMOJIOTHYECKUX TTOCIIEeI0OBATEIbHOCTEH

19. https://kaiju.binf.ku.dk/ - onnaiin HFHCTPYMEHT U1 TAKCOHOMHUYECKOM KacCH(pUKAIIUH
kopoTkux NGS npoutenuii B MeTareHoOMHUKe.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 060pPy10BAHUE:

- Ayaurtopus Ui IPOBEAEHHs 3aHATUH jaboparopHoro tuma. KommbloTepHbIH Kiacc
(yaeOHas ayautopusi). AynuTopusi 000pyAOBaHa: CHEIHATH3NPOBAHHON (yueOHOI) MeOenbio Ha
20 mocaJoYHBIX MECT, JOCKOW MEJIOBOH; 000pYy/ZOBaHa TEXHUYECKHMMHU CPEJCTBAMH OOYYCHHS:
Cucremnsiit 610k PentiumG850, Monutop BenQ G252HDA-1 t.; Cuctemusiit 6;10kAthlon 2
X2 250, Mouutop BenQ G252HDA — 8 mir.; Cucremusiii 6ok PentiumD 3.0GHz, Mouutop
Samsung 740N — 3 mr.; Mono6nok IRU T2105P — 2 wir.; Cuctemusiii 610k Pentium G3250,
Momnwurtop BenQG955 — 1 mit.; Cucremusiii 6ok Pentium G3250, Mouutop BenQ GL2250 — 1
wt.; Cuctemusiit 6ok Pentium G3250, MouuTop Samsung T200 HD — 1 wit.; CuctemMHblit 6510k
Pentium G3250, Mouutop Samsung T190N — 1 mr.; Cucremusiii 6g0k Pentium G3250,
Mownutop Samsung 740N — 1 mwr.; Ilpoektop BenQ MX503; skpan ScreenVidiaEcot. C
HEOTpaHMUYEHHBIM JOCTYNIOM K ceTu MHTepHeT M obecriedeHueM J0CTyHa B HIIEKTPOHHYIO
MH(OPMaLlMOHHO-00pa30BaTENbHYI0 CpEey OpraHu3alud, Y4eOHO-HArJSIAHBIMU TOCOOUSIMH,
o0ecrneynBaOIUMI  TeMaTHUYECKUe WIIIOCTpalMu Mo JuctuiinHe «buoumHpopmannoHHbIe
TEXHOJIOTUMY B KOJMYECTBE 8 IIT., MPE3CHTAINH M0 KaXI0H TeMe MPOrpaMMBbl.

- KomnbroTepHsplii knacc (yueOHasi ayquToOpus) A TPYNIOBBIX U WHAWBUIYAIbHBIX
KOHCYNIbTAIlMi, TEKYIIEro KOHTPOJS W MPOMEKYTOYHOW  AaTTeCTallid, OpTaHU3aIiH
CaMOCTOSITENIbHOW  paboThl. AyauTopusi OOOpyAOBaHA: CIEHUATU3UPOBAHHON (yueOHOIN)
mebenpro Ha 20 mocagouHBIX MECT, TOCKOH MEJIOBOI; 000pYy/I0BaHA TEXHUYECKUMHU CPEICTBAMU
obyuenusi: Cuctemusbiii 0ok PentiumG850, Monutop BenQ G252HDA-1 wit.; CucreMHblit
omokAthlon 2 X2 250, Mouutop BenQ G252HDA - 8 mir.; Cucremusiii 610k PentiumD
3.0GHz, Monutop Samsung 740N — 3 mt.; Mono6nok IRU T2105P — 2 mrt.; CuctemHsbIil 610K
Pentium G3250, Mouutop BenQG955 — 1 mit.; Cuctemusiii 6ok Pentium G3250, MouuTtop
BenQ GL2250 — 1 wt.; Cuctemusiii 6ok Pentium G3250, Monutop Samsung T200 HD — 1
wit.; Cucremusiii 6stok Pentium G3250, Mounutop Samsung T190N — 1 wit.; CucteMHbIit 6J10K
tium G3250, Monutop Samsung 740N — 1 mT.; ¢ HEOrpaHHMYEHHBIM JOCTYIIOM K CETH
Unrepuert; [Ipoextop BenQ MX503; sxpan ScreenVidiaEcot. Hoyroyk Lenovo G580 — 1 mt. C
HEOrpaHMYEHHBIM JIOCTYTOM K ceTu MHTepHeT.

- Ilomemenus mms XpaHeHUST ¥ NPOMUIAKTHYECKOTO OOCITY)KHBAaHUS Y4eOHOTO
o0opynoBaHusi. Ayauropus o00pyoBaHa: CIEeHUANIU3UpoBaHHOW Mebenbio Ha 11 mocagouHbIX
mect; Llkad mrs mokymentos - 3 mt.; Ceiid — 1 mr ; Ilkad-kyne - 2 mr. ; [IpuaTep nB.Canon
LBR-5050 Laser Printer; [Tpuatep Canon LBP-3010; Hoyr6yk Lenovo G580 — 1 .
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https://www.r-project.org/
http://qsar4u.com/pages/rtutorial.php
https://material.bits.vib.be/topics/metagenomics/tutorials/Ecology_Analysis_using_vegan/tutorial.html
https://material.bits.vib.be/topics/metagenomics/tutorials/Ecology_Analysis_using_vegan/tutorial.html
https://cran.r-project.org/web/packages/vegan/vignettes/diversity-vegan.pdf
http://www.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/home/tutorials/
http://doua.prabi.fr/software/seaview
https://kaiju.binf.ku.dk/

6.2. IlporpammHoe obecnieyeHnue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranmapthbiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nos0ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JIu.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep Jlunensuu Microsoft 41059241,

Office 365 nmpodeccuonanbHblil TtOC 1718 yuamuxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texunyeckue M 3JIeKTPOHHbIE CPeICTBA:
[Tpe3eHTanmu 1o BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu peanuzanuu pa3iuyuHbIX BUAOB Y4eOHOW pabOThl AMCHUMILIMHBI MCIOIb3YIOTCA Kak

CTaHJApTHBIC METOIbI OOyUEHHsI, TAaK M HHTEPAKTUBHBIC ()OPMBI TIPOBEJICHHSI 3aHATHH.

Cmanoapmuvie Memoobl 00yUeHUsL:
1. HWndopmarmoHHas JEKIu.
2. IlpakTtuyeckue 3aHATHUS, MpEAHA3HAUYEHHBIE [UIsI OCBOCHUS CTyJIEHTaMH 0a30BbIX

METO/IOB aHaJIN3a JaHHBIX B (PU3UKO-XUMHUYECKON HKOJIOTHH.

CamocTosTenbHas paboTa CTYACHTOB.

Koncynpranum mpermnogaBaTerns.

[ToaroroBka 0TBETOB HAa KOHTPOJIbHBIE BOIPOCHI.

OO0y4eHus ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (POpM 00pa30BaTEIbHBIX TEXHOJIOTHUH.

Keiic-meToq — oOydeHue B KOHTEKCTE MOJEIUPYEMOH CHTyallld, BOCIIPOM3BOASIICH

peasbHbIC YCIOBHS HAYYHOU JAEATEILHOCTH (pa300p KOHKPETHBIX CHTYAIHIA).

8. MHudopmanMoOHHO-KOMMYHHMKAlIMOHHbIE 00pa3oBaTeibHbIE TEXHOJOTMH — JIEKIHA-
BU3yaJIM3allusi, MPEICTABICHUE PE3YyIbTAaTOB JEITEIBHOCTU (pedepaToB M OTYETOB) C
UCTIOJIb30BaHUEM CIEIMATN3UPOBAHHBIX IPOTPAMMHBIX CpEI.

9. HHTepHET-TeXHOJOTHS — 3aJeHCTBOBaHWE oOOpaszoBarenpbHOro rmoprama WY -
educa.isu.ru st mpeaocTaBIeHUS MMCBMEHHBIX OTYETOB MO TOMAITHUM PaboTaM.

No ok w

HaumeHoBaHue TeM 3aHATHIH C HCI0JIb30BAHNEM AKTHBHBIX (DOPM 00yUYeHHSA:

dopma / MeTo1p1 Koo
Tema 3anaTus Bup 3ansTus WHTEPAKTHUBHOTO
Ne 4acoB
oOydeHus
Tema 1. [TpuHIIMTIBI 3arpy3ka 3aJaHus 1
(hopManIbHOTO OMMCAHUS KOHTpOJIS Ha
CaMOCTOATCIIbHAs o
1 | CHOKHBIX SKOCHCTEM, aHAIH3 pabora 0o0pazoBaTenbHBIN 6
CJIO’KHOCTH yCTPOMCTBA nopran UI'Y
JKOCHCTEM, DKOCHUCTEMEI U educa.isu.ru
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coobmiecTBa, GopMalIbHBIC
METO/bl CPaBHEHUS
HKOCHCTEM.

Tema 2. OUBUKO-XUMUUYECKHUE
MIPOLIECCHI,  OMpPEAETSIONINe
MEXaHU3Mbl B3aUMOJICHCTBHUSA | CaMOCTOSATENbHAS

3arpy3ka 3agaHus 1JIs
KOHTPOJIS Ha

o0pasoBaTebHBIN 6
2 | OpraHu3sMOB B DJKOCHCTEMax pabora
¢  apyroM u ¢ nopraix UI'Y
Zbyt Pyr educa.isu.ru

(bakTopamMy BHEIIHEN Cpeibl.
Tema 4. IIpuHuunel aHanuza
B3aMMOCBA3€H KOMIIOHEHTOB
B CIOXHBIX JKOCHUCTEMaX,
IIPUMEHEHHUE MEIOB aHajau3a | caMOCTOSTEIbHAs

3arpy3ka 3agaHus 1Jis
KOHTPOJIS Ha

3 | ma"HHBIX 1A OIMCaHUS pabora obpasoBaTeIbHEIi 6
N nopran UI'Y
B3aHUMOJCUCTBU .
educa.isu.ru
KOMIIOHEHTOB B  CJIOXKHBIX
3KOCHUCTEMAX.
Tema 6. Hcnons3oBanue
COBPEMEHHBIX METOZIOB
MOJTyYECHUS u aHajIM3a 3arpy3ka 3agaHus 1Jis
T€HOMHBIX W METAareHOMHBIX KOHTPOJIS HAa
CaMOCTOATCIbHAA o
4 JMAHHBIX JUIsI U3y4YeHUs U paora o0pasoBaTebHbIN 9
MOHUTOPHHTA BUJIOBOT'O noptain AI'Y
COCTaBa M META0OJIMUECKHUX educa.isu.ru
MPOIECCOB B CIIOKHBIX
JKOCHUCTEMAX.
Hroro yacos 27

Vill. OHEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJIS U
MMPOMEXYTOYHOM ATTECTAIIUA

B pamkax gucnuninuHel «@U3MKO-XMMHUYECKas SKOJIOTHMS» HCIOIB3YIOTCS CIEAYIOIINE
(bopMBI TEKYIIET0 KOHTPOJIS:

- YCTHBIH OIpOC;

- YCTHBIN JTOKJIaJ 110 TEME;

- MUChbMEHHAs paboTa Mo PeHIeHUI0 TIOMAITHUX 3aJaHuH;

CDOH)I OLICHOYHEIX CPECACTB BKJIIOYACT.

- IepeueHb TeM JIOKJIA/IOB IO TEMaM JIUCIUTUIHHEI,

- BOIIPOCHI JJIsl CAMOCTOSATEILHOTO U3y4eHus (Cpc);

- 3aJ1a4M JIJIs1 CAMOCTOSATEIBHOTO IOMAIITHETO PELICHHUS,

- BOIIPOCHI 1 OUJIETHI JJIs1 OK3aMCHaA.

HaznaueHue OlleHOUHBIX CPENICTB: BBIABUTH chopmupoBaHHOCTh kommereHIuu [1K-1 (cMm. 1.

11).

IlepeyeHb TeMbI YCTHBIX J10KJIA/10B
1. Tema 2. O606menHas Moenp Kommoroposa st ONuUcaHusl B3aUMOACUCTBUS 110 TUITY
XHUIIHHK - 5KEPTBA.
2. Tema 2. Onucanue SBONIOIMOHHBIX MPOIECCOB C MTOMOIIBIO MOJIENEH TUHAMUKU
MO YJISILIAMN.
3. Tewma 2. [Tummesas nensb 03. baiikan, oOCHOBHbIE KOMIIOHEHTHI MUIIEBOM 1IEMHU 03epa.

18



©ooNo O

11.

12.

™=

B

Tema 3. I'mobanbHOE MOTETUICHNE U €T0 KOMITJIEKCHOE BIUSHUE HA HA36MHBIE M BOJHBIC
3KOCHCTEMBI.

Tema 3. KpyroBopot kpemMHus B buocdepe, KpeMHEHaKKaMyJIUPYIOIIHE OPTaHU3MBI.
Tema 5. Croiikue OpraHu4eCKH 3arps3HUTENIA B OKPYKaIOIIEH cpee.

Tema 5. Tské€rnble METAJUTBI B OKPYXKAIOILIEH Cpee.

Tema 5. MUKpPOIIJIaCTUK B BOJHBIX SKOCUCTEMAX.

Tema 5. TIpupoaHBIN SKOTOKCHKAHT CAKCHUTAKCHH, ITMaHOOAKTEPHH KaK UCTOYHUK
CaKCUTOKCHHa.

. Tema 6. [Taneo JJHK, uzyuenue npeBHel UCTOPUHN U3MEHEHUSI TAKCOHOMHYECKOTO

pa3zHoo0pa3us Ha OCHOBE JAaHHBIX MAaCCOBOM MapaiebHOM paciu(poBKu
HYKJICOTHUJIHBIX MOCIEA0BATEIbHOCTEH.

Tema 7. PanuanuonHbsle aBapuu U KaTacTpodbl KaK UICTOYHUK 3arps3HEHUs Onocgepbl
pasvoOHYKINJaMH.

Tema 7. [Iporpamma nipoBesieHus sAepHbIX B3pbIBOB B MUPHBIX 11e1siXx B CCCP u CIIIA u
€€ MOCJIEICTBUS.

Ilepeyenb BOpPOCOB AJ1 CAMOCTOSITEILHOTO H3YYeHH S
[Tumiesas uemnb 03. balikan, OCHOBHbIE KOMIIOHEHTHI MTUIIIEBOU IS 03€epa.
KpyroBopot kpemuusi B buocdepe, KpeMHEHaKKaMyJIUPYIOIIAE OPTaHU3MBI.
[Taneo JJHK, nzydyenue npeBHei HCTOPUU U3MEHEHHUSI TAKCOHOMHYECKOTO Pa3HOOOpasus
Ha OCHOBE JIaHHBIX MAacCCOBOH MapajuIeIbHON pacnppOBKY HYKICOTHIHBIX
Moce0BaTeIbHOCTEH.

IlepeyeHb fOMALIHMX 32JaHUSA VIS CAMOCTOSITEJIbLHOTO BBINIOJIHEHUS
Tema 1. Pacuér unnexkcoB 6nopaznoodpasus Lllennona u CumrncoHna, UCIoIb30BaHKE
JIEKTPOHHBIX TAOJUIL U1 PACYETOB UHIEKCOB Pa3HOOOPA3HSL.
Tema 1. Pacu€r 4rcnoBbIX KOAQPHUIUEHTOB ONPENLISIONUX PA3InIHe 10
TaKCOHOMHUYECKOMY COCTaBY COOOIIECTB, UCIOIb30BAHKE S3bIKa IpOrpaMMHUpoBanus R
JUISL pacueToB.
Tema 4. Pacuér ko3 PUIIMEHTOB KOPPENALU Ul aHaTu3a B3aUMOCBS3H MEXKIY
KOJIMYECTBEHHBIMHU XapaKTEPUCTUKAMH COOOIIECTB U IKOCHUCTEM, MCIIOIb30BAaHHE
9JIEKTPOHHBIX TAOJUIL I IPOBEIEHUS pacuETOB.
Tema 4. AHanu3 TaHHBIX C TIOMOIIBIO OJHO(PAKTOPHOTO U MHOTO(DAKTOPHOTO
JMCTIEPCHOHHOTO aHANIN3a, UCIIOJIb30BaHHE S3bIKa IIPOrpaMMUpPOBaHMs R U1 pacyeTos.
Tema 6. AHanHM3 1aHHBIX 10 METa0APKOJMHTY OAKTEPHATBHBIX COOOIIECTB € TIOMOIIBIO
MapkepHoro resa 16S pubocomansnoii PHK.
Tema 6. AHaTU3 JAHHBIX 10 META0APKOIUHTY COOOIIECTB 3YKAPUOT C TIOMOIIIBIO
MapkepHoro resa 18S pubocomansnoii PHK.
Tema 6. TakcoHOMUYECKast aHHOTAIMS KOPOTKUX MPOUTEHHI METareTMHBIX JIAHHBIX,
MOJTyYEHHBIX METO/IOM IpOOOBUKA, BUPYCHBIX cOOO0IIEeCTB 13 03. balikan ¢ momoliso
oHJIaiiH cepsuca https://kaiju.binf.ku.dk/.

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY

Onpenenenne NOHATHS YKOCHCTEMBI M OMOJIOTHYECKOTO COO0IIeCTBa, HCKYCCTBEHHBIE U
HOPUPOHBIE SKOCUCTEMBI  COOOIECTBA.
MeTo/p! aHaNNM3a TAKCOHOMHYECKOTO (OMOJIOTHYECKOTo pa3HO00pa3us CoOOIIECTB)
anbda pazHooOpasus, 6era pazHoodpazue kodppuirents! Lllennona u Cummncona.
AHaIIN3 KOJIMYECTBEHHBIX PA3IMYHs MEXKTy TAKCOHOMHUYECKUM pazHooOpa3uem
COOOILECTB.
Turnbl B3aUMOICUCTBUS MEXAY BUIAMU B SKOCUCTEMAX.
MareMaTHuecKoe OMMCaHUE CUCTEMbI BUJIOB, B3aUMOJICHCTBYIOIIMX T10 TUITY XUIIIHUK-
KepTBa.
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Pecypcol cpenpbl, (hakTop JIMMUTHPOBAHUS PECYPCAMU CPEAbl pOCTA YUCIEHHOCTEH 1
OnoMacc BUIIOB.

VY4er MapKepHbIX BUJIOB JJIi MOHUTOPUHIA COCTOSIHUS SKOCUCTEM.

[Tuiessle nenu, MUrpanus 1 TpaHchopMalys BelecTBa U SJHEpruu B ouochepe
@DOTOCUHTE3 U XEMOCUHTE3, KAK OCHOBHOM UCTOYHMK MIEPBUYHOTO OPraHUYECKOIO
BeIlleCTBA B Onocdepe.

TepmoauHaMuyeckne 3aKOHbI (PYHKIMOHUPOBAHUS CIIOKHBIX IKOCUCTEM.

CH0XHOCTh OpraHU3allu U YCTOMUUBOCTh €CTECTBEHHBIX HKOCUCTEM.

KauecTBeHHbBIE M KOJIMYECTBEHHBIE I10KA3aTEIU OIUCAHUS 3KOCUCTEM.
KoppensaiuoHHblil aHaau3 Kak MHCTPYMEHT aHaJIN3a B3aUMOCBS3EN MEXIY
KOJIMYECTBEHHBIMU [1OKA3aTENISIMU SKOCUCTEM.

JlucriepcnOHHBIN aHAJIN3 KaK HHCTPYMEHT aHaJIn3a B3auMOCBSI3€i MexXy
KaUECTBEHHBIMHU M KOJIMYECTBEHHBIMH I10KA3aTEIIMU IKOCUCTEM.

AHain3 B3aMMOIEHCTBUN MEXy KOMIUIEKCOM Pa3HOPOAHBIX MOKa3aTeleld S3KOCUCTEM.
Tsoxénpie MeTallIbl B DKOCHUCTEMAaX, BO3CHUCTBUS TSKEIBIX METAJIJIOB Ha
TaKCOHOMHMUECKOE Pa3HOOOpa3ue cooOLIeCTB.

Crno’xHble OpraHU4eCKHe 3arpsi3HUTENH B SKOCUCTEMAX, BO3ACUCTBUS TKENBIX METAIIIOB
Ha TaKCOHOMHUYECKOE Pa3HOOOpa3Hre CoOOIIEeCTB.

OKOTaKCUKaHTbhI IPUPOTHOTO MPOUCXOKIECHUSI B SKOCUCTEMAX.

Opranuyeckoe BeIeCTBO aHTPOIIOT€HHOI'0 MPOUCX0XKIEHHS B IKOCUCTEMAX.
MUKpOMIACTHK U €T0 BIMSHUE HA SKOCUCTEMBI.

JHK mapkepbl, MapKepHbI€ I€Hbl M UX IPUMEHEHHE I UCCIIeI0BaHUS
TaKCOHOMMYECKOT0 pa3HooOpa3us coodmects, JJHK mtpuxkoaupoBanue (6apKoJuHT).
TexHonoruu maccoBoii napamiensHoro pacumdposku JJHK HOBoro nokosnenus.

JIHK meTaOpKOIWHT /Uil KAYEHHOTO U KOJMYECTBEHHOTO aHAIM3a TAKCOHOMHYECKOTO
pa3HO0Opa3ust COOOIIECTR.

PactmmdpoBka cimydaiinsix ¢pparmenToB npupoanoit reromuon JJHK, ananmu3
(YHKLIMOHAIBHOI'O MOTEHLIMANIA COOOIIECTB.

Meron naneo IHK uccnenosanue ucropuu GopMupoBaHusi COOOIIECTB.

PaspaboTunk:
-'/;?:{yu nonent Bykun FO.C.

4 (moamuce)

IIporpamma cocraBneHa B cooTBeTcTBUU ¢ TpeboBanusiMu ®PI'OC BO no HampaBieHuio
05.04.06 Dkonorus ¥ MPUPOIONOIE30BAHNE

[Iporpamma paccmMoTpeHa Ha 3aceJaHud Kadeapbl (U3MKO-XMMUYECKOH OHoIoruM,
ononmxkenepun u ononapopmatiku 20.02.2023 r. mporokon Ne 12.

; " N
3aB. kadeapoi, 1.6.1., mpodeccop B.I1. Canosaposa @aa{fﬁ
Hacmoswas npocpamma, ne modcem 6vimv 6ocnpousgedeHa HU 6 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopvl-paspabomuuka npocpammoi.
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