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Heab: QopmoBanust mnpeacraBieHUs O QU3NYECKUX W XHUMHUYECKUX IMpoleccax,
OTIPEICTISAIONINX TOBEACHUE AKOCHCTEM, ()OPMHUPOBAHHWE Y CTYICHTOB Oa30BBIX 3HAHWUN B
00J1aCTH HCIOJIb30BAHUS METOJIOB (PU3UKO-XMMHUYECKON OMOJIOrHH, MaTeMAaTUYECKUX METO0B
aHaJau3a TOBEJEHUS CJOXXHBIX CHCTEM ISl MCCIIEIOBAaHWS W IPOTHO3UPOBAHWUU TOBEACHUS
9KOCUCTEM, IUIAHUPOBAHUIO M MPOBEICHUIO MEPOIPHUSATHII MO MOHUTOPUHTY SKOCUCTEM C
UCIIOJIb30BaHUEM (PU3UKO-XUMHUECKUX METOIOB.

3agaun:

- CdopmupoBaTh y CTYACHTOB MPEACTABICHUS O (PU3MUECKUX U XUMUYICCKUX MPOIEccax
B OKpY’KaloIlIHe 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 (DYHKIIMOHATIHLHOTO Pa3HO00pas3us
OPraHU3MOB B AKOCHCTEMax IyTeM aHayn3a reHoMHon JJHK;

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

- M3yuuth (HU3MKO-XUMHUYECKHE TPOIECCHl MUTpAIldU, Aerpajalud W MeTabonm3ma
3arpsI3HAIONIUX BELIECTB PA3IMYHON TPUPOIBI,

- O3HaKOMUTHCS C OCHOBAMH PAJUAIMOHHON YKOJIOTUU U PaHAIIHOHHON OS30ITaCHOCTH.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas aucimiuimHa b1.B.6 «PU3HKO-XHMHYECKAH JKOJOTMS» OTHOCHUTICI K
yacTu, GopMUPYEMOI ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHH.

2.2. Il w3ydeHHs] NAHHOW Y4eOHOW IUCHUIUIMHBI HEOOXOJMMBI 3HAHUS, YMEHUS U
HaBbIKU, (popMHUpyeMble NMPU HU3YYCHHH AUCIMILIAH MEPBOM CTYNMEHU BBICIIET0 0Opa3oBaHUS
(bakamaBpuarta).

2.3. Ilepevenp mociaenyoOUMX y4eOHBIX TUCIHIUINH, I KOTOPBIX HEOOXOAUMBI 3HAHUS,
YMEHHSI W HaBBIKH, (QOpPMHUpYEMbIC JTaHHOW YYEOHOW JIUCHUIUITMHON: «DKOJIOTHYSCKUN
MOHUTOPUHI», «DKOJOTMYECKUE PUCKHM M YCTOMYMBOCTb HKOCUCTEM», «OBOJIOLUOHHAs
3KOJIOrus», BeimoaHenne BKP.

I1l.  TPEBOBAHWUS K PE3YJIbTATAM OCBOEHUS JMCHUIIJIMHBI

IIporiecc OCBOEHHS AUCHUIUIMHBI HampaBieH Ha (HOpPMUPOBAHHE KOMIIETEHIMHA B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampasieHuro moxarotoBku 05.04.06
«DKOJIOTHSI ¥ IPUPOONOIB30BAHUEY, TPOPHIIE «IDKOJIOTHMUECKAs SKCIIEPTU3AN.

[IK-1: Cnocoben QopmynupoBaTh MpoOJEMBI, 3aJa4d W  METOJbI HAYYHOTO
UCCIIEIOBaHMs, TOJIy4aTh HOBBIE JIOCTOBEpHbIE (AKTHI HAa OCHOBE HAOJIOJCHMH, OIBITOB,
HAYYHOTO aHAJM3a SMIHMPUYECKUX IAHHBIX, COCTABIISATh AHAIMTHUECKHE 0030pbI CBEIECHUH B
MHUpPOBOW HayKe M MPOU3BOJICTBEHHOM NESATEIbHOCTH, 0000LIaTh MOJTY4YEHHBIE pPE3yabTaThl U
(dbopMyTHpOBaTh BHIBOABI M TPAKTUYECKHE PEKOMEHIAIMM Ha OCHOBE PENpPE3CHTAaTHBHBIX M
OPUTHHAIBHBIX PE3yIbTATOB UCCIIEJOBAHUM.

Hepeqenb IMJIAaHHPYEMBIX PE3YyJbTAaTOB 06yt1emm o AMCHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPaAMH T0CTUKCHUSA KOMIIeTeHIuii

Komnerennus Nuaukaropsl PesyabTaThl 00yuyeHus
KOMIIeTeH M
[1K-1 HJIK TIK-1.1 3HaTh! (U3UKO-XMMHYECKHE OCHOBBI
Criocoben BriOupaer ontuManbHble | IPOTCKaHWS — TIPOLECCOB B OKOCHCTCMAX,
(opMyIHpOBATH CIIOCOBEI - METOMBI (bHU3HKO-XUMHUECKHE IPOLIECCHI, OTBETCTBEHHBIE
npoOleMbl,  3alauyd U pEelIeHUs]  TIOCTABJICHHBIX Z;r;szzxsﬁznCTCBMOKD;;;IE;};H;%F%?;Z;&; I;
METO/IbI Hay4HOT'O .
3a1a4 B BBIOPAHHOM | CII0KHBIX IKOCHCTEMAX.
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UCCJICIOBAHMSI, TOJIy4aTh
HOBBIE JIOCTOBEPHBIE
(axTb Ha OCHOBE
HaOJI0ICHU], OTIBITOB,
Hay4HOI'O aHanM3a
SMIIUPUUYECKUX  JaHHBIX,
COCTaBJISITh
aHAJIUTUYECKUE  0030pbI
CBEICHUH B  MHUPOBOHU
HayKe u
MIPOU3BOACTBEHHOMN
IeITEeIbHOCTH, 0000IIaTh
MOJIYYCHHBIE  PE3YJIbTaThl
u dbopMynupoBath

BBIBOJbI H HpaKTI/I‘-IeCKI/Ie
PEKOMEHJAIIUK Ha OCHOBE
penpe3eHTaTuBHBIX 154
0pI/IFI/IHaJII)HI>IX
pe3ynbTaTOB
HCCIICIOBAaHNI

00J1aCTH UCCIIEIOBAHUI

YMeTh:  BBIOWpATh  ONTHMAJIbHBIE  METOJBI
(UBUKO-XUMUYECKOW OHOJIOTHUH JUIS PElIeHUs
3aa4 B O0JIacTH aHaliu3a MOHUTOPUHTA U

MIPOTHO3UPOBAHUS COCTOSIHUSA Pa3ITUYHBIX
SKOCHUCTEM.
Brmamets:  (U3NKO-XUMHUYCCKUMH ~ METOMIAMH,

METOJaMH aHalin3a CJIOXHBIX CHCTEM  IJIsA
OPUMCHACMBIX JJIsL KOHTPOJIA COCTOSHUA
OKOCHUCTCM paanquﬁ CJIOKHOCTH.

HJIKTIK 1.2
Bnaneer METOIaMU
aHalu3a M M3II0KCHUS
Hay4YHOH uHpopmanuu,

CIIOCOOHOCTBIO I'PaMOTHO
OLICHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PC3YJIbTAaTOB

HUCCIENOBaHUN u
dbopmynupoBaTh Ha HX
OCHOBE MPaKTUYECKUE
PEKOMEHIalluu

3HaTh: OCHOBHBIE CHCTEMBI IS TIOHCKA W
aHaJIM3a JUTEPaTypHOH HMH(OpMAIUU 1O TEeMe
mpenMera.

YMeTh: IPOBOUTH TTOUCK JINTEPATYPHI TI0 TEME
IpeaIMeTa, OCBAaHUBATh HOBBIC METOABI XUMUH,
(u3uKK, aHadW3a JAHHBIX, MPUMEHUMBIC IS
aHaJIM3a MPOIECCOB, MPOUCXOISIINX B CIIOKHBIX
3KOCHCTEMAX.

Bragers: HaBbIKaMM aHANIHM3a CIOXHBIX JAHHBIX
[0 B3aUMOJICHCTBHIO PA3IMYHBIX KOMIIOHEHTOB
B JKOCHCTEMaxX, YMEHHEM HANWCAaHUS OTYETOB
0 TeMe MpeMeTa.




IV. COJIEPXAHMUE U CTPYKTYPA JUCIHHUIIJIMHBI

O0BbeM JUCHUILUIMHBI COCTABJIAET 3 3a4eTHBIX eAuHUILI, 108 yacoB, B TOM unciie 22 yaca Ha IK3aMeH.

W3 Hux PCAIM3YCTCs C UCITOJIB30BAHUECM 3JICKTPOHHOI'O 06y‘-I€HI/ISI N JUCTaHIIMOHHBIX 06pa30BaTeHBHBIX TEXHOJIOTHUH 6 4acoB.

®opMa IPOMEKYTOUYHOM aTTECTAIUM : SK3aMEH.

4.1 Conepma}me JAMCUMILUIMHBI, CTPYKTYPHPOBaHHOE 110 TEMaM, C YyKa3aHUEM BH/10B y‘-leﬁHl)IX 3aHSATHI M OTBEEHHOI0 Ha HUX
KOJIN4YeCTBaA aKaAeMHUYECCKUX YaC0B

Ne Paznen nucouminHbl/ TEMA g Buner yueGHOI paboThI, dopma TeKylIero
n/H < | BKIIHOYAs CAMOCTOSTEIIBHYIO PabOTy OOY4AIOIIKUXCsl , | KOHTPOIIs
% E MPAKTHUYECKYIO MTOATOTOBKY M TPYI0EMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
s g IPOMEKYTOUHOI
52, KonTakTHas pabora mpemoaaBaTess ¢ =
5o o aTrecTalum
=] o0y4armuMucs =
8 2 o < (mo cemecTpam)
= s 2] [
9 = C
ol « = e =) S
3} : ; = Jlexnus | Cemunap/ KouncynbTamus 58
g = == IpakTnueckoe, e s
2| o = > =
8 9 é’ S JabopaTopHoe 8 =
= = 3aHsiTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. [Ipuniuns! GpopManbHOIO OMUCAHUS
CJIOKHBIX 9KOCHCTEM, aHAJIN3 CII0)KHOCTH
N - Ompoc
YCTpPOMCTBA SKOCUCTEM, SKOCUCTEMBI U 2| 10 2 4 - 6 KCP
coob1ecTBa, popMalbHBIE METOABI CPAaBHEHUS
9KOCHCTEM.

2 Tema 2. ®u3UKO-XUMHUECKHE TIPOIECCHI, Ompoc
ONpEIENAIONINE MEXAHU3MBI B3aUMOIEHCTBHS > | 10 ) ) 9 6 KCP
OpPraHU3MOB B 9KOCHUCTEMAX JAPYT C APYTOM H C

(dbakTOpaMu BHEITHEH CPEJIbI.




Tema 3. Bueurnue abuotnueckue GhakTopsl
cpenbl (PU3NKO-XUMHUYECKHE TPOLIECCHI,
peau3yIole uX BIUSHUE HA CIOXKHBIE

9KOCUCTEMBI.

13.5

0.5

Ormpoc
KCP

Tema 4. [IpuHiuns! aHaJIM3a B3aUMOCBSI3El
KOMIIOHEHTOB B CJIO’KHBIX 9KOCUCTEMAX,
IIPUMEHEHHUE MEJIOB aHAJIN3a JTaHHBIX JJIs
OIKCaHMsI B3aUMOJIEHCTBHSI KOMIIOHEHTOB B
CJIOKHBIX KOCUCTEMAX.

10

Ormpoc
KCP

Tema 5. OU3UKO-XUMHYECKHUE TIPOIIESCCHI
MUTPALNH, IeTpalallii U MeTaboIrn3mMa
3arpsA3HSIONIMX BEIIECTB Pa3IMUYHON IPUPOILI B
SKOCUCTEMAX, TPUHLIMIIBI AHAIM3A JAHHBIX 10
JIMHAMUKE KOHIICHTpAIUi 3arps3HSIIOIINX
BCIIIECTB B DKOCHUCTEMaX.

10

Ormpoc
KCP

Tema 6. Mcrionb30BaHHE COBPEMEHHBIX
METO/IOB MOJYYEHUS U aHAIN3a TEHOMHBIX U
METAareHOMHBIX JTaHHBIX JJIS U3YUYECHUS U
MOHHUTOPHHTa BUJOBOTO COCTaBa U
MeTabOTHMUECKUX MPOIIECCOB B CIOKHBIX
9KOCHCTEMAX

135

0.5

Omnpoc
KCP

Tema 7. PanuanuionHast 6MOJIOTHS U SKOJIOT U,
paaranroHHasi 0€30MacHOCTh, (U3HUKO-
XUMHUYECKHE METOBI KOHTPOJIS
PaaHalMOHHOTO 3arPs3HEHNS YKOCHCTEM.

10

Ompoc
KCP




4.2 Tly1aH BHeayIMTOPHO# caMOCTOSITEJILHOI PadoThl 00YUYaIOIMXCSl 10 U CHHUILJIMHE

CamocTosTepHas pa60Ta o6yqalo1u1/1xca

Y4eOHO-METOINYECKOE

Cemect Onenovynoe obecrniedeHmne
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKoCTh o
p Bun camocTosTenbHO# paboTh CPENCTBO CaMOCTOSITEJIbHON
BBITIOJTHEHUS (dac.)
paboThI
Tema 1. HpI/IHLII/IHbI N3yueHue TEMBI C HCIONB30BAHUEM MATEPUATIOB JIEKIUI Paznen 5 a-r
(hopMabHOro onucaHus [33HATHI 1 PEKOMEHIYyEeMOH JINTEepaTyphl, IOATOTOBKA K
CITOKHBIX DKOCHCTeM, |IPAKTHYECKOMY SaHATHIO.
CaMocTosITENTbHOE H3y4YeHHE TEOPETUUYECKOro Marepuana Io
aHaJIU3 CIIOKHOCTH : N ITucebmennas
5 . Bompocy.  «OleHKa  TOKa3aTele  TaKCOHOMHYECKOIO 1 6 5
YCTPOHCTBA SKOCHCTCM, |314006passt B 9KOCHCTEMax H COOOLICCTBAX, OLCHKA paborta
9KOCHCTCMBI 1 CXOJICTBA PKOCHCTEM M COOOLIECTB 110 TAKCOHOMUYECKOMY KCP
Co00MIECTRA, Pa3HOO0pa3HION.
(opMmanbHBIE METO/IBl  |Pelenne NpaKTHYeCKOil 3aauM MO pacyéTaM MoKasaTeneit
CpPaBHEHUS SKOCHUCTEM. |BHJIOBOTO Pa3HOOOPa3Hs B CJIOXKHBIX SKOCHUCTEMAX,
Tema 2. Puszuko- N3ydenue TeMBI C WCIONH30BAHUEM MATEPHUATIOB JICKITHI Jloxman -« -
XMMHYECKHE MPOIIECChI, |3AHATHS 1 PEKOMEHyeMOi JUTepaTypbl, IMOATOTOBKA K KCP
OTpEIETSIONIHE MPAaKTUIECKOMY 3aHSTHIO.
MEXAHMIMbI CamocTOsATEeTbHOE H3YYCHHE TEOPETHYECKOTO Marepuana IIo
9 o Bonpocy: «TUIbl B3auUMOJIEHCTBUS OPTaHU3MOB B SKOCHCTEMaX, 3 6
B3aNMONICUCTBHUA METO/BI (opMaIbHOTO MaTeMaTHIECKOTO OTIMCAHUS
OpraHU3MOB B B3aMMOJIEHCTBHUS OPTaHU3MOB BHYTPH U MEK/TY BHIAMU.
9KOCHCTEMax JpyT C TToaroroska OKJIaza Mo TEMeE.
JIPYroM U ¢ (pakTopamu
BHEIIHEN CPEBL.
Tema 3. Buemnue H3ydyenne TeMBl C MCHOJB30BAHHEM MATEPUANIOB JIEKIUU Jloxman -« -
A0MOTHUECKHE (l)aKTopr 3aHATAS. © PEKOMEHAYEMOM JHUTEpaTypbl, MOATOTOBKA K KCP
cpesbl M GU3HKO- MPAKTHYECKOMY 3aHSTHIO.
CaMoCTOSITENTPHOE M3YyYCHHE TEOPETUYECKOr0 Marepuana Iio
2 XUMUYECKUE MPOIIECCHI, 5 9

pean3yroIme ux
BJIMSIHAC Ha CIIOKHBIC
9KOCHUCTEMBI.

Bonpocy. «['J100agbHOE TIOTEINIEHHE M €ro  KOMIUICKCHOE
BIIMAHUC HA HA3ECMHBIC U BOJHBIC DKOCUCTEMBD).
TToaroroska 0OKJIaza o TEME.




CamocrosTenpHas padoTta o0yyaromumxcs

Y4eOHO-METOINIECKOE

Cemect OrneHo4HOE obecrieueHne
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKoCThb .
p Bun camocTosTenbHO#M paboTh CpEICTBO CaMOCTOSITEIbHOM
BBITIOJTHEHUS (uac.)
paboThI
Tema 4. [Ipunuuner  |M3yueHne Tembl ¢ HCIOJB30BAHMEM MAaTepUANOB  JICKLUMHA TIucerMennas -« -
AHAJIM3a B3aMMOCBs3el |38HATHS M PEKOMEHIYyeMOH JIUTepaTyphl, IIOATOTOBKA K paGota
KOMIIOHEHTOB B CIIOKHBIX |TPAKTHICCKOMY  3aHATHIO,  H3YYCHHE  PEKOMEHYeMOro KCP
IPOrpaMMHOI0 00eCTIeUeHUs..
9KOCUCTEMAX, N
Pemenne mpakTHueckoi 3amayd MO aHAIM3Y MHOXKECTBEHHBIX
2 HPUMCHCHHAC MCIOB KOPPEJSIMOHHBIX CBA3EH MEXIY KOJIMISCTBEHHBIMHU (haKTOPaMH 7 6
aHaJln3a NaHHbIX I |cpenbl M YUCICHHOCTh W OMOMACCON BHJIOB B HCCIECIyeMOM
ONUCAHUSA 9KOCHCTEME, IOATOTOBKA MHCBMEHHOrO0 OT4éTa (ITOCMEHHOW
B3aMMOIEUCTBUS paboTHI) IO penraeMoi 3a1age.
KOMIIOHEHTOB B CJIOKHBIX
9KOCUCTEMAX.
Tema 5. Duzuko- N3yuyenue TeMBI C HCIONB30BAHUEM MATEPUATIOB JIEKITUI Jloxman -« -
XHMHUUCKHE ITPOLECChl  |3aHATH 1 PEKOMEHAYEeMOW JUTEpaTyphl, IOArOTOBKAa K KCP
MHTPALHH, TeTPATALIN H MPAKTHYECKOMY 3aHSTHIO.
CaMocTOsITeNTbHOE H3y4YeHHE TEOPETUYECKOro Marepuana Io
MeTaboar3Ma : .
Bonpocy: «Tsokénmbple METaJUTbl U WX BIUSHHS Ha 3KOCHUCTEMBI,
33rp5[3H$[IOIIII/IX BCILECTB CJIOXKXHBIC OPTraHUYCCKUC 3arpA3HUTCIN W WX BJIUIAHUA Ha
2 pa3IMYHON NPUPOIBI B 9 9

OKOCUCTEMAX, IMPUHIHUIIBL
aHaJIM3a JaHHBIX I1O
JUHaAMUKE KOHHCHTpaIII/II\/JI
3arpsA3HAOMINX BCIICCTB
B OKOCHCTCMaAX.

YKOCHUCTEMBI».
IToaroroBka goKJ1aga 1mo TEMe.




CamocrosTenpHas padoTta o0yyaromumxcs

Y4eOHO-METOINIECKOE

Cemect Onenovynoe obecrniedeHmne
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKoCThb .
p Bun camocTosTenbHO#M paboTh CPEICTBO CaMOCTOSITENTEHON
BBITIOJTHEHUS (uac.)
paboThI
Tema 6. Vicnosip3oBanue |M3ydeHne TeMbl € HCIOIh30BAHUEM MATEPUANIOB JICKITHIA -« -
COBPEMEHHbIX METOJOB [3AHATHA U PEKOMEHIIyeMO# JINTepaTypbl, MOArOTOBKA K
NOTYYEHNS M aHaTu3a  |IPAKTHICCKOMY 3aHATHIO.
CCHOMHBIX I Pemiennie mpakTHYeCcKOW 3ajauM 1O  aHANU3y BHIOBOTO
pa3zHoo0pasus B COOOIIECTBE MHKPOOPTAaHHU3MOM C ITOMOIIBIO
MCTarcHOMHBIX TAHHBIX | japppix  MeTaGapKOJMHT, TOATOTOBKA HHCHMEHHOTO OTYETa [ncpmennas
2 A U3YyICHUA U (mocMeHHOM paboTHI) 1Mo pelnraeMoi 3aj1aue. 11 9 pabora
MOHUTOPHHI'A BUJIOBOTO KCP
COCTaBa U
METaOOTHIECKUX
MPOILECCOB B CIIOKHBIX
HKOCUCTEMAX
Tema 7. Pagquanimonnas u [M3ydenue TeMBl C HCIONL30BAHMEM MAaTEPUAIOB JIEKIIHAI -« -
GUOJIOTHS ¥ DKOJIOTHsI, |33HATHS M PEKOMCHAYEMOH IMTEpaTyphl, TOArOTOBKA K
paIAIIOHHAS MPAKTHYECKOMY 3aHSTHIO.
6 CaMocCTOsTEeIbHOE HU3YYCHHE TEOPETHYECKOr0 MaTepuana Iio
9 €30I1aCHOCTh, (PU3UKO- sommocy: 1 y Joxmnan
pocy: «llocnencTBust 3arpsA3HEHHs] OKpYXKalolleW Ccpensl 13 6
XAMUYECKHAE METO/IbI KCP

KOHTPOJIS
pazuanoHHOr0
3arpsi3HEHUS] IKOCHCTEM.

paIuOHYKIUIAMH B PE3YNbTATe SICPHBIX aBapuid, KalacTPoB U
WCTIBITAHMS SIIEPHOTO OPYIKHS.
TToaroroska OKJIaza Mo TEMeE.

OO6muii 00beM CaMOCTOSTENFHON pabOTHI MO TUCHUILIUHE (dac) — 51

N3 HHX 00beM caMOCTOSTENbHONH pPabOThI

JUCTAaHIITMOHHBIX O6pa30BaTeJ'IBHBIX TEXHOJIOTHI 27 4acoB.

C UCIOJB30BAaHUEM DIIEKTPOHHOIO OOY4YEeHUS H




4.3 ConeprxaHue y4eOHOro MaTepuaja

Tema 1. Ilpunounbl (GopMATBHOIO ONMCAHUS CJIOKHBIX JKOCHCTEM, AHAJIM3
CJIOKHOCTH YCTPOICTBA IKOCHCTEM, IKOCHCTEMbI M €0001IecTBa, GopMajibHbIEe METOIbI
CPaBHEHMS IKOCHCTEM.

[TonsiTue skocuctema, coobiiecTa B sKocucTeMax. BugoBoe pasHooOpasue, anbda u 6eta
pa3HooOpasue, ONMUCaHWe BHUJIOBOTO pa3sHOOOpasus ¢ momoinsio kodddunuentor lllenHona u
Cumricona. Pa3znuume Mexay TaKCOHOMMYECKHM pPa3HOOOpa3ueM OpraHu3MOB B pa3HBIX
IKOCHUCTEMaxX M COOOIIECTBAaX, MEPHl pa3IuyMs MEXKAY TaKCOHOMHYECKHM pa3zHooOpasuem
(mucranmus  Jxakapaa, aucranius bpes-Kepruca, EBkmmmoBo paccrosHue). MapkepHbie
IPYIIbl BUJOB U UX UCIIOJIB30BaHKE ISl MOHUTOPHHIA DKOJIOTUYECKOTO COCTOSIHUS SKOCUCTEM.

Tema 2. @®u3uKo-XMMHYECKHE  NpPOLeEcChbl,  OMpedesIiOIie  MeXaHH3MBbI
B3aMMO/IeliCTBHSI OPraHU3MOB B JKOCHCTEMAaX JPYr ¢ APYroM M ¢ (pakropamMu BHeNIHeM
cpeabl.

B3aumMoneiicTBre opraHu3MOB OJHOTO BHJA JAPYT C JPYrOM, OTHOIIEHUS CAMOK U CaMIlOB,
poauTeNel U MOTOMCTBA, OTHOILIEHUS! pa3HOBO3PACTHBIX KOropT BHYTpu BUAa, K u R cTparerun
BbDKUBaHMsI. MeXBHI0BOE B3aUMOJICHCTBHE, TUIIBI MEXBHUIOBOTO B3aUMOJICHCTBUS (OTHOILIEHHE
[0 TUIYy XMIIHUK-KEPTBA, pa3jMuHble BapuaHThl cuMOno3a). BnusHue BHemWHUX (aKTOPOB
cpeabl Ha 0COOM M BHIBI, pa3IMYHble BapUaHThl BO3ACUCTBUS BHEIIHMX (DAKTOPOB.
MaremaTuueckoe  ONMCAHHME  PA3IUYHBIX  THUIOB  BHYTPUBHAOBBIX M MEXBHJIOBBIX
B3aUMOJICUCTBUIA.

Tema 3. BHeminne aduoruveckue GakTopbl cpeabl (PU3NMKO-XHMHUYECKHE MPOLECCH,
peaju3ylolue ux BIUsTHHE.

TepMoauHaMuueckre NPOLECCHl B 3KOCHCTEMaX, OINUCAaHUE TEePMOAMHAMUYECKUX
IPOIIECCOB B OKOCHUCTEMax C TMOMOINBIO PA3UYHBIX TEPMOJWHAMHYECKHX  (DYHKIIHH.
TepMoauHaMuuecKUe MPOLECChl M HMX BIWSHUE Ha OHBOJIOUUM HSKOCUCTEM. MexaHU3Mbl
dopMHpOBaHUS TEPBUYHON TPOAYKIMHM B DKOCUCTEMaxX, (OTOCHMHTE3 U XEMOCHHTES.
YTunuzauuss W Aerpajanuss OpraHuyecKoro BEIIeCTBAa B IHILEBBIX CETAX HKOCHUCTEM.
I'nmobanbHbIE (I)aKTOpI)I Cpcabl U KJIIMMAaTa, BJIWAHHUC MX U3MCHCHHA HaA COCTOAHHA 3KOCHCTCM.
KpyroBoport BeliecTBa u SJHEPTUU B IKOCHCTEMaX T B brocdepe.

Tema 4. [IpuHUMNBI aHAIU32 B3aUMOCBSI3€eil KOMIIOHEHTOB B CJI0KHBIX IKOCHCTEMAX,
NPUMEHEHUEe Me0B AHAJIM3Aa JAHHBIX JIS ONMCAHMS B3aUMOACHCTBUS KOMIIOHEHTOB B
CJIO’KHBIX IKOCHCTEMAX.

[Ipencrasnenue o dakropax cpeapl Kak O KaYeCTBEHHBIX U KOJTMYECTBEHHBIX BEIMYMHAX.
PaccmoTpenne uymcneHHocTeld W OMOMacc BHJAOB KaK  KOJWYECTBEHHBIX  BEJIHYMH.
KoppensuronHslii aHanm3a Kak WHCTPYMEHT IS MCCIEJIOBAaHUS B3aUMOCBS3EH MEXKIY
KOJINYECTBEHHBIMHU BEJIMYUHAMU, MHOKECTBEHHBIN KOpPEIALNOHHBIN aHaiusa,
KOppeNAlHOoHHbIe MaTpuIlbl. OaHOGAKTOPHBIM U MHOTO(AKTOPHBIA JUCTIEPCHOHHBIA aHAIU3,
Kak HWHCTPYMEHT Ui HCCIIEIOBAHUS B3aMMOCBS3M KOJWYECTBEHHBIX M KAYECTBEHHBIX
XapaKTEPUCTUK IKOCUCTEMBI.

Tema 5. ®u3nko-xuMHYecKHe INpolecchl MUIPALMHU, Jerpajaliid U MeTadoau3Ma
3arpsiI3HAIOIIMX BelIeCTB PAa3JIM4YHOM NPHUPOABI B JIKOCHCTEMAaX, NPHHIUINBI AHAJIN3A
JAAHHBIX 110 JTUHAMHKE KOHLIEHTPALUH 3arpsI3HAOIIMX BELIEeCTB B IKOCUCTEMAX.

[loHsiTHE HKOTAKCMKAHTOB, THUIBl JKOTAKCUKAHTOB (TSDKEIBIE METAIUIBI, CIIOJKHBIE
OpraHMYEeCKHUe 3arps3HUTENM, XUMUYECKH MHEPTHbIE MHMKPOYACTUIIbI). OKOTAKCUKAHTHI
IIPUPOJHOTO U AaHTPOIIOTEHHOTO MPOUCXOKAEHHS. PUZNKO-XMMUUECKHE MTPOLECCHl YTHIN3ALNUN
U BBIBEJCHUS DSKOTAKCUKAaHTOB B J3KocucTeMax (MeTaboiMuecKkue IMpeBpalieHHe BHYTPH
OpPraHU3MOB, XUMHYeCKass M (U3HuUecKass ACCTPYKLUS TOJ Bo3JeicTBHEM (aKTOPOB CpEIbI,
3aXOpOHEHHe). BimsHne 9KOTaKCHKAaHTOB Ha TAKCOHOMHYECKOE pa3HO00pa3nue COOOIIECTB.
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Tema 6. Ucnoib30BaHue COBPeMEHHBIX METOA0B MOJTYyYeHUsS] M AHATU3A T€HOMHBIX U
METAareHOMHBIX [aHHbIX [UIA HW3y4YeHHMs] M MOHHMTOPHMHIAa BHMJIOBOIO COCTaBa H
MeTa00/IM4YeCKHX POLECCOB B CJI0KHBIX IKOCHCTEMAaX

HyxknenHoBble KUCIOTBI M HUX HAcleACTBEHHAas poiib. [loHATHE reHeTM4ecKoro mapkepa,
UCIIOJIb30BaHNE TCHETHUYECKUX MApKEpOB NI UACHTH()HKAIMN BUIOB OPTaHU3MOB, OAPKOIAMHT
nwmm  JIHK mrpuxkomupoanue. Meroasl pacmudpoBkun JIHK, TtexHomorum wmaccoBou
napaensHoii pacmudposku JJHK HOBOrO mokosnenus. Mcnoab30BaHne TEXHOIOTHS MacCOBOM
napauienbHoi pacmmdpoBku JJHK mist 6apkoHTOBBIX HCCIEIOBaHUN — METa0AOKOAMHT. YUeT
TaKCOHOMHYECKOTO PAa3HOOOPa3Hsi OPraHU3MOB B 3KOCHUCTEMax C MOMOIIBIO MeTaOapKOIMHTA.
Hcnonp30BaHMe TEXHOJIOTHSI MaccOBOW mapasuiesibHol pacmudpoku JTHK mis uccnenoBanus
cinyqaitpix - pparmentoB JIHK (MerareoHOMHMK C HCIOJIB30BAaHUEM METO/AA JPOOOBUKA).
Merarenomrka MeETOAOM JApoOOBUKa MJisi TOWCKa (YHKIMOHAIBHO 3HAYMMBIX T€HOB,
OIPEAEIISAIOINX SKOCUCTEMHBIE IPOLIECCHI.

Tema 7. PaguanmonHass W OMOJIOTHSI M JKOJIOTHSl, PaJiHALMOHHAs1 0e30IaCHOCTD,
(pu3nKo-XUMHYECKHE METOAbI KOHTPOJISI PAIMAIIMOHHOI0 3arPsI3HEHUS IKOCHCTEM.

DONEKTPOMarHUTHOE M3JIY4YEHMsI, CHEKTp D3JEKTPOMAarHUTHOIO U3JIy4YEHHs, BIIMSHUE
3JIEKTPOMArHUTHOIO M3JyYEHHUs PA3JUYHBIX CHEKTPOB HA KUBBIE OPraHU3MbI U 3KOCHUCTEMBI.
Honusupyromiee H3i1ydeHUE, TUIBI MOHM3UPYIOLIETO U3Iy4yeHHUs. BiusHue moHM3MpyOIIero
U3JIy4eHHs] HAa OpraHu3M U 3KocucTeMmbl. llpupoaHble M aHTPONOre€HHbIE HCTOYHHUKU
MOHM3UPYIOLIETO Hu3JlydyeHus. M3orombl M paauoHYyKIWIbl. VICTOUHMKM M TPOUCXOXKIEHUS
pa3IMYHBIX PATUOHYKIUAOB. MUrpamus u HaKOIUICHHUs PaJAUOHYKINI0B B Ouocdepe. CrocoObl
U3MEPEHUS U KOHTPOJIS Pa3IMYHbIX TUIIOB 3JIEKTPOMAarHUTHOI'O U MOHU3HUPYIOLIErO U3TyYEHUSI.

4.3.1. TlepeyeHb CEMHUHAPCKHX, MPAKTHYECKHX 3aHATHI M J1a00OPATOPHBIX 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
pazHoO0Opasus
(buopazHooOpasus)
[Mennona u Cumncoxa.
HopmupoBanusie
KOXQQHUIINEHTHI
TaKCOHOMUYECKOTO
paznooOpasus lllennona
n CuMIIcoHa.
IIporpammHuoe
obecrnieyeHue st
pacdeToB
k03 umeHToB
TaKCOHOMUYECKOTO
pasHooOpasusi.

Ompoc
KCP

TK-1
WK TIK 1.1
WK K 1.2

2 | Temal

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

Ompoc
KCP

TK-1
UK TIK 1.1
UK TIK 1.2
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pac4y€ToB METPUK
JMICTAHITNH,
HCIOJIB3YEMBIX JUIS
CpaBHEHHS COOOIIECTB.

Tema 2

MareMaTHdecKHe METOBI
Y TIPUHITATIBI
(hopMaIbHOTO OMUCAHUS
B3aMMOJICHCTBUS MEXKTY
OpTaHU3MaMH U MEXIY
BHIAMH.

Ompoc
KCP

TK-1
UK TIK 1.1
UK K 1.2

Tema 4

MeTtobl
KOPPEISIIHOHHOTO
aHaJIn3a )1 ONMHCAHUs
B3aMMOCBSI3H MEXKTY
KOJINYCCTBECHHBIMH
XapaKTEPUCTHKAMHU
COOOIIECTB (YUCICHHOCTD
u 6uomacca BHJIOB,
KOHIIEHTPAIUH
OHMOreHHBIX 3JIEMEHTOB,
KOHIIEHTpaluu
3arpsi3HUTENEN)

Ormpoc
KCP

TK-1
UK TIK 1.1
UK TTK 1.2

Tema 4

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

Omnpoc
KCP

TK-1
MK TTK 1.1
WK K 1.2

Tema 6

Hcnonb30BaHUU TaHHBIX
MAaccOBOM NapajuiebHON
pactmdpoBKu
CTaHIAPTHBIX
TCeHETHUYECKIX MapKEepOB
JUTSL OLCHKH
Ka4eCTBEHHBIX U
KOJINYECTBEHHBIX
XapaKTePUCTUK
TaKCOHOMUYECKOTr0
cocTaBa coOOIIEeCTB —
MaTabapKOJUHTOBbIE
HCCIICI0OBAHNUS

Ompoc
KCP

TK-1
MK TIK 1.1
UK K 1.2

Tema 6

MeTtareHOMHBIH aHaJTH3
METOJIOM JPOOOBHUKA, U
€ro HpI/IMeHeHI/IH JJIA
a”ajau3a
TAKCOHOMUYECKOrO
pazHooOpaszus u
MeTa00INIECKOTO
MOTEHIANIA PA3IINIHBIX
COO00IIeCTB

Ompoc
KCP

MK-1
HAKTIK 1.1
UK TIK 1.2
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4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITEJIbHOE W3y4YeHHE
CTYAEHTAMH B PAMKaX caMOCToATebHOI padotsl (CPC)
Ne n/m Tema 3aganue dopMmupyemasn HIAK
KOMIIeTeHIHsI
Tema 2. @usuko- CamocTosATeNIbHOE HM3Y4YeHHUE IK-1 HKITIK 1.1
XUMHUUYECKUE HpOHeCCI)I, TEMBI «HI/IH_IeBaH e O03. HﬂK 1IK'1.2
OIpeIeIAIONINe barikan, OCIEOBHLIe HJIK TTK 1.3
MEXAHU3MEL KOMITOHCHTBI MHIICBOH LENn
B3aHMOEHCTRHA o3epa». [loaroroBka nokiana
0 TeMe.
OpraHu3MOB B
3KOCHUCTEMAX JIPYT C
IPYTroM | ¢ (hakTopamu
BHEIIIHEN CPEMBL.
Tema 3. BHeniHue CamocTOoATEeIbHOE U3YUYEHHUE IK-1 HKITIK 1.1
abuotnueckue GpakTopsl | TeMbl «KKpyroBopoT KpeMHHs HAKIIK 1.2
cpenbl U GU3HKO- B 6Hoc¢)f:pe, HAK K13
XUMUYECKHE nporecchl, | KPEMHNHAKKaMYyTHPYIOMINe
peATH3YIOIIHE HX opranusms». [Toaroroska
JIOKJIa/ia TI0 TEMe.
BJIUSIHUE HA CJIOMKHBIE
9KOCUCTEMBI.
Tema 6. Ucniosp3oBanue | CaMocTosSITENbHOE U3yUCHUE IIK-1 HIKIIK1.1
coBpeMeHHbIX MeTonoB | TeMsl «Ilaneo JHK, HIKTIK 1.2
TIOJIy4eHNUS U aHATH3a U3yYEHUE IPEBHEN HCTOPUH HIKIIK 1.3
T€HOMHBIX U MSMCHCHUA
METareHOMHBIX JAHHBIX | okCOHOMIHECKOTO
pa3zHo00pa3ust Ha OCHOBE
JUIS U3YYEHUS U o
JaHHBbIX MaCCOBOH
MOHUTOPHHIA BUIOBOTO napayuieaIbHON paciudpoBKu
cocTaka 1 HYKJICOTHTHBIX
METabOINYECKHX HOCJIeZI0BATEIBHOCTEH.
MPONECCCOB B CIOXHBIX | [loaroroBka AOKJIaLa 11O
DKOCHUCTEMAX. TeMe.

4.4. Meroanueckne YKa3aHusi 10 OpPraHu3alMu

CTY/ICHTOB

CaMmocrosiTenbHasi paboTa CTYACHTOB SIBJISIETCS COCTABHOM 4YacThi0 y4yeOHOro mpolecca U
UMeeT LEeNbI0 3aKpelyieHue M YIiayOJleHHe NOJY4YeHHBIX 3HAaHUH W HaBBIKOB, IOUCK H
NpUOOpEeTEeHNE HOBBIX 3HAHWM, a TaKKe BBINOJIHEHWE Y4YEOHBIX 3aJaHMUM, MOJATOTOBKY K
IIPEJCTOSIINM 3aHATUSAM, U 3K3aMEHY I10 NPEAMETY.

JUis opraHu3any CcaMOCTOATENbHOW paldoThl Mo aucuuivinHe «Ddusuko-xumudeckas
HKOJIOTHS» UCTIONIb3YIOTCS clelyromue popMbl caMOCTOSITENbHON YueOHOH paboThI:

- Pabota o u3yuyeHue TeMbl ¢ HCIOJIb30BAHUEM MaTEPUAJIOB MPAKTUYECKOTO 3aHITHS.

- [lon6op, nzyuenue, aHaaIu3 peKOMEHI0BAaHHOM JTUTEPATYpHI.

- [ToAroToBKa YCTHBIX HOKJIQJ0B MO TEMaM 3aHATHI

- I3yueHus TeM 3aHsTHIA, BBIHECEHHBIX HA CAMOCTOSTEIbHOE U3YUEHHE, TIOITOTOBKA
YCTHBIX JTOKJIAJIOB 10 TEMaM.

- CaMocCTOSTETbHOE U3yYEHHE TPOTPAMMHOT0 00ecrieueH sl sl BBITIOJHEHUS 3a/1a4 110
aHAJIN3y TEHOMHBIX U MPOTEOMHBIX JAHHBIX.

- CaMOCTOSITENIEHOE PEIICHNS JOMAIIHUX 3a/1a4 110 aHAJIM3Y FT€HOMHBIX U TPETEMHBIX
JAHHBIX Ha OCHOBE OIbITA, MOJIy4Y€HHOT'O Ha MPAKTUYECKUX 3aHITHSIX.

- [loaroToBka NMCHMEHHBIX OTYETOB M0 PELIEHUIO JOMAIIHUX 3a/ad.
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- [ToaroroBka K 3K3ameHy.

Iucomennvii omuem no peutenur0 OOMAWHUX 3A0AHUL — STO OTYET O BBINOJIHEHUU
JIOMEIIEHHOT0 33aJJaHUs 110 TeMaM AMCLUUIUIMHBL, COAEPIKALINN CIEeIYIOLTYI0 HH(OPMALUIO:

- ®.11.0. HoMep IpynIbl MaruCTPaHTa;

- HOME) 3aJaHMs;

- hopmynupoBka 3aaHus;

- CIIUCOK IIPOrPaMMHOr0 00eCIeUeHHsI 1 UHTEPHET CEPBUCOB U 0a3 TaHHBIX, IPUMEHAEMBIX
JUIS pEeUICHUs 3aJ]aHus C YKa3aHUEeM [apaMeTpoB JUIs 3aITyCKa,

- OINHMCaHME pe3yJibTaT pELICHUs 3aJaHus C [PUBEJCHMEM TaOJMLl U PUCYHKOB B
COOTBETCTBUH C (POPMYITHPOBKON 3aJaHUS.

Kpurepuii oieHKH 0TYeTa O PELICHUIO JOMAIIHEro 3a/1aHusl:

- OueHka «3a4TeHo». 3aJaHue BBHIIIOJHEHO NPAaBUIBHO U B IMOJHOM 00bEME, BCE TaOIHIIBI U
rpaduKu corjiiacHo (GOpMyJIHPOBKE 3aJJaHHsI IPEIOCTABIEHbI B OTUETE.

- OneHKa «HE 3a4T€HO». 3a/laHue BBHITNIOJIHEHO HE MPaBHJIBHO WM HE B MOJHOM 00BEME,
BOIPOLIAETCS HA NEPEACIIKY U 10pabOTKY.

Yemuwuii 0oknao — sto coobmenue B reuenue 10-15 MuH, B KOTOPOM CTYACHT B JIAKOHHYHOU
bopme 10IKEeH U3T0KUTh MaTepuall 0 COOTBETCTBYIOIIEH TeMe, IPUACPKUBAACH CIIEIYIOIIEro
IUTaHA: BBEJCHWE, OCHOBHAS YacTh, 3aKitOYeHHe. JOKiIaJg CONmpOBOXKAAETCsS Ipe3eHTalueH,
OTpa’karollell OCHOBHBIC IIOJIOXKEHUS 110 COOTBETCTBYIOIIEH Teme, BKJIIOYAIOLIeH HarjsijHble
marepuainbl (CXeMbl, Tabmuipl, ¢Goro u T.1.). [lo OKOHYaHWMM OOKIAna CTYACHTY 33JafoT
BOINPOCHI, Kak IIpernojaBaTesb, TaKk W CTYAEHTbl, HAa KOTOpbIE JOKJIAQAUUK JOJDKEH JaTh
MCUEPIIBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHus yCTHOTO JJOKJIAa:

- OneHka «OTIIMYHO». B [OKIajge MOJHOCTBIO pAacKpbiTa TeMa, MPOAHATH3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOIPOCA; CTYAEHT CBOOOAHO BIajJeeT MaTepUalOM, H3JIaraeT ero
JIOTHYHO, TOCJIEOBATEIbHO, JAKOHUYHO, COONIO/as OCHOBHBIE TIpaBWJIa KYJIbTYpPHl PEUH.
Jloknaz conmpoBOXKIAeTCs Mpe3eHTalueil, KoTopasi OTpa)kaeT OCHOBHBIE IOJIOKEHHS JOKJIaja,
NPE3CHTAIHsI COCTaBJICHA TPAMOTHO C COOJIOJICHHEM O0IUX TPeOOBaHUM, MPaBUII MIPUPTOBOTO
oopmieHus, nojgauu rpaduueckoro marepuaina, UMEIOTCS CChUIKM Ha INpHUBEIEHHbIE (OTO,
PUCYHKH, CXEMBI U T.II., IPUBOJIUTCS CIIMCOK HCIIOJIBL30BAaHHOM JmuTepaTypsl. [lpu oOcyxnennn
JIOKJIala CTYIEHT JaeT MCYEepIbIBAIOLINE, apryMEHTUPOBAaHHbIE, KOPPEKTHBIE OTBETHI Ha
BOTIPOCHI.

- OneHnka «xopoioy». Tema packpbiTa, IPUBEACHO JOCTATOUHOE KOJUYECTBO MaTepuana, HO
IIPY TOM MaTephall B HEJOCTATOYHOMW CTETIEHU NMPOaHAIM3UPOBaH aBTOpoM. IIpeseHTanus He B
MIOJTHOM CTEMEHU COOTBETCTBYET OOIMM TpeOoBaHUsAM. OTBETHI CTYJEHTAa HE Ha BCE BOIPOCHI
SIBIISTIOTCSI HCYEPTIBIBAIOIIMMY U apTyYMEHTUPOBAHHBIMH.

- OueHKa «yJOBIETBOPUTENbHO». Tema pacKpblTa HE IOJIHO, MaTepuan NPUBEAEH Kak
npocTasi KOHCTaTamus (akToB, HE MPOAHATM3UPOBAH, CTYJICHT ITOKA3bIBAE€T IMOBEPXHOCTHHIC
3HaHUS. [TpeseHTanyss YacTUYHO COOTBETCTBYET YCTAHOBIEHHbIM TpeOoBaHusM. Ilpu
00CYXJIEHUHU JIOKJIaJia CTYIEHT He BCerJa JaeT IpaBHIbHBIC, MCUEPIBIBAIOIINE OTBETHI HA
3aJjaBaeMble BOIIPOCHI.

- OneHKka «HEYJOBIETBOPUTENHHO». Tema JOoKiIaja He pacKphiTa, CKYIHBIH 00beM
NPUBEJCHHBIX MaTepPHAaJIOB; Mpe3eHTalusl OTCyTCTBYeT. [Ipu 0OCyXIeH!H T0KIajga CTyIEHT He
JIaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOITPOCAM.

4.5. IllpuMepHasi TeMaTHKa KyPCOBBIX padoT (MPOEKTOB): HE MPEAYCMOTPEHBI YUeOHBIM
IUIAHOM.

V. YYEBHO-METOANYECKOE U UTH®OOPMALMOHHOE OBECIIEYEHHUE
JUCHHUIIJIMHBI
a) mepevYeHb JUTepaTypbl
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no nHamp. 020400 (020200) "buonorus" u OwojoruueckuM crernuanbHocTsM / B. I1.
Canosaposa [u ap.] ; pea. B. I1. CanoBaposa ; pem.: B. K. Boitnukos, C. H. Ecradnes ;
Wpkyrckuii roc. yH-T, bruon.-mous. ¢axk. - Upkyrck : U3a-so UI'Y, 2013. - 295 c. : ui.,
1B. ui. ; 21 cm. - bubmuorp.: c. 272-275. - ISBN 978-5-9624-0806-4. 79 5k3.+

Hpyros, IOpuii CrenanoBud. AHaIM3 3arps3HEHHOW IOYBBI U ONACHBIX OTXOJOB
[Tekct]: mpakt. pykoBoactso / 0. C. JIpyros, A. A. PoauH. - 2-¢ u3z., nepepad. v J01I.
- M. : bunowm. JlaGoparopust 3nanuii, 2014. - 469 c. - ISBN 978-5-9963-0372-4. 3+
9K3.

Octepman  JILA. Meronpl uccinenoBaHus O€IKOB UM HYKIEMHOBBIX  KHCIIOT:
Onekrpodope3 u ynbrpaneHtpudyruposanne / JILA. Ocrepman. - M.: Hayka, 1981. -
288 c. (8 7k3.)+

0) mepuoAMYECKHE U3TAHUSA

1.

2.

3.

https://sciencejournals.ru/journal/ekol/ - caiitr sxypuama «Dkomorus». CoaepKHT
Ooubiioe KonuuecTBo crareit B pdf — hopmare.

https://journal.r-project.org/ - caifT sxypHaja 1Mo craTHCTHYECKUM MeTonam Ha R, «The
R Journaly.

https://izdatgeo.ru/index.php?action=journal&id=3 - caiit xypuana «['eorpapus u
OPUPOJHBIE  PECYpChl»,  NyONHMKYIOIIMM  Hay4YHble  paboThl B 00JIaCTH
OMOMH(POPMAIIMOHHBIX TEXHOJIOTHI

B) 0a3bl IaHHBIX, HHPOPMANHOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMbI

1.

10.

11.

http://www.biometrica.tomsk.ru/ - anekTpoHHsIii )xypHai «brHoOMeTprKay Ui MEIHMKOB
U OHOJOrOoB — CTOPOHHUKOB Jl0Ka3aTeabHOM OuomenuuuHbl. Coaepkur Oojiblioe
KOJIMYECTBO CTAaTE M MHBIX MAaTEPUAIOB, OCBAIICHHBIX MATEMAaTHUYECKUM MOJIEIISIM B
OHMOJIOTHH.

http://www.dmb.biophys.msu.ru/models - pecypc mo auHaAMHYECKHM MOJICISIM B
OUIIOrMH, MOJIENTU TMHAMUKH MOIYJIALUH.
http://www.apmath.spbu.ru/ru/staff/sokolov/files/sborka_poslednyaya.pdf - yue6Hoe
nocobue «Mojenu TuHaMHUKH romyssinuiiy, aptop C. B. Cokosos.
http://elib.biblioatom.ru/text/mirnye-yadernye-vzryvy 2001/9o,0/ - kuura 1o
ornucanuto nporpaMMmbel CCCP u CIIIA ncnosp30BaHuN SAEPHBIX B3PBIBOB B MUPHBIX
LESIX.

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 - npesenTanmust mo Teme «MuUpHbBIE
snepHble B3pbiBbl B CCCP»
https://brstu.ru/images/stories/section/facultets/enf/kaf_fiziki/kim_re_2010.pdf -
paauanmoHHas IKoJIorus, yueoHoe nmocoowue, aBropsl J. Kum, JI. A. T'epamenxo.
https://izd-mn.com/PDF/52MNNPU20.pdf - kpatkuii Kypc SKOJIOTHYECKOIl XHMHH,
yuebHuk, H. A. Yepnsix, 0. U. baesa

https://www.youtube.com/c/RadiationHazard — youtube kanan, mMOCBSIIEHHBIH
Pa3IMYHBIM MPOOIIEMaM UCIIOIB30BAHUS SACPHBIX TEXHOIOTHIA.
https://www.elibrary.ru — snexrponHass OMOIMOTEKAa HAYYHBIX CTaTei, MOHOTpaduu u
MaTepuaioB KOHGEPEHIUH, BEIMYIEHHBIX POCCHIICKUMU YICHBIMH.
https://pubmed.ncbi.nlm.nih.gov/ - mexayHapoaHas 6a3a JaHHBIX HAYYHBIX CTaTeHd U
MOHOTrpaduii, MOCBSIIEHHAs PA3JIMYHBIM BOIIPOCaM OHMOJIOTHH.
https://apps.webofknowledge.com — mexayHaponHast 6a3a JaHHBIX, HHICKCHPYIOIIAs
HayYHBIE IMyOJIMKAIMHA B BBICOKOPEHTUHTOBBIX M3IaHUSIX
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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 mpoekra mo R crarucruke

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

14. https://material.bits.vib.be/topics/metagenomics/tutorials/Ecology_Analysis_using_ve
gan/tutorial.html - y4eOHMK 1O HCHOJB30BAHUIO IMAKTa «Vegan»  s3bIKa
porpaMMHUpOBaHus R B 3KOJIOrMuecKoM aHaIn3e

15. https://cran.r-project.org/web/packages/vegan/vignettes/diversity-vegan.pdf - yueonoe
mocoOue, OMUCHIBAIOIIEe MPUMEHEHHE MaKTa «Vegany» si3blka MmporpamMmMmupoBaHus R
JUTsL pacveToB MoKa3aTelieil pa3HooOpas3usi.

16. http://www.ncbi.nlm.nih.gov/ - caiit mexaynapoaHoit 6a3er nanasix NCBI (National
Center Biotech Information)

17. https://www.ncbi.nlm.nih.gov/home/tutorials/ -  momHoe  pyKOBOACTBO IO
ncnoab3oBanuio 0a3el maHaelx NCBI.

18. http://doua.prabi.fr/software/seaview - caiiT u pyKOBOJICTBO K Hporpamme «Seaviewy
JUTSL aHATTM3a OMOJIOTUYECKUX MOCIIeI0OBATEIbHOCTEH

19. https://kaiju.binf.ku.dk/ - onnaiitH MHCTPYMEHT JJIsl TAKCOHOMHUYECKON KitaccuuKam
kopoTkux NGS npoureHuii B METareHOMHKe.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE JUCHUIIJIMHBI

6.1. YueOHoO-1200paTopHOE 060py10BaHUE:

- Ayaurtopust A1 IpOBeAeHMs 3aHATHM jJaboparopHoro Ttuma. KommnbproTepHbIN Kiacce
(yueOHast ayautopusi). AynuTopus o0opyaoBaHa: CreUalIn3upoBaHHON (yueOHOI) MeOenbio Ha
20 mocaZovYHbIX MECT, JOCKOH MENOBOH; 000pymIOBaHa TEXHUYECKUMHU CPEICTBAMU OOYUEHUSI:
Cucremnsiii 610k PentiumG850, Monutop BenQ G252HDA-1 r.; Cuctemusiii 6;10kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mir.; Cucremusiii 610k PentiumD 3.0GHz, MouuTtop
Samsung 740N — 3 mr.; Mono6iok IRU T2105P — 2 mt.; Cucremusiii 610k Pentium G3250,
MonuTtop BenQG955 — 1 mit.; Cucremusiit 6ok Pentium G3250, Monutop BenQ GL2250 — 1
wit.; Cuctemusiit 6110k Pentium G3250, MouuTtop Samsung T200 HD — 1 mit.; CuctemHbli 610K
Pentium G3250, Monutop Samsung T190N — 1 mr.; Cucremusii 6mok Pentium G3250,
Mounutop Samsung 740N — 1 wr.; IIpoekrop BenQ MX503; skpan ScreenVtdiaEcot. C
HEOTpaHMYEHHBIM JOCTYIIOM K ceTh MHTepHeT M obecriedeHHueM AO0CTyna B DIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHu3alud, Y4eOHO-HArJISIHBIMH MOCOOUSIMH,
00eCTIeYNBAOIIMMH TeMaTHYECKUEe WILIIOCTpalMu 1Mo auctuiuimae «bruonHpopMannoHHbIe
TEXHOJIOTUM» B KOJMYECTBE 8 IIT., MPE3EHTAIMU [0 KaX/10i TeMe MporpaMmBbl.

- KomnbroTepHblii kiacc (ydyeOHas ayauTopusi) IJid TPYHNIOBBIX M WHAMBHUIYaJIbHBIX
KOHCYJIbTAllMi{, TEKYyIIero KOHTPOJS W MPOMEKYTOUYHOM aTTecTallud, OpraHU3allH
CaMOCTOSITENIbHOM  paboThl. Ayautopust 00OpyJdoBaHa: CHELMATU3UPOBAHHON (yueOHOI)
meOenbio Ha 20 mocaJouHbIX MECT, TOCKOH MEJIOBOW; 000pyA0BaHA TEXHUYECKUMHU CPEICTBAMU
ob0yuenust: Cucremubiii 070k PentiumG850, Monutop BenQ G252HDA-1 mir.; CucTeMHBI#H
6mokAthlon 2 X2 250, Mouutop BenQ G252HDA — 8 mir.; Cucremubiii 6ok PentiumD
3.0GHz, Monutop Samsung 740N — 3 mt.; Mono6mok IRU T2105P — 2 mir.; CucteMHbIH 010K
Pentium G3250, MouuTtop BenQG955 — 1 mir.; Cucremusiii 610k Pentium G3250, Monutop
BenQ GL2250 — 1 w.; Cucremusiii 610k Pentium G3250, Monutop Samsung T200 HD — 1
mt.; Cucremusiii 610k Pentium G3250, MouuTtop Samsung T190N — 1 mt.; CucremMHbIN 010K
tium G3250, Monutop Samsung 740N — 1 mT.; ¢ HEOrpaHMYCHHBIM JIOCTYIIOM K CETH
Hurepnert; [Ipoextop BenQ MX503; skpan ScreenVtdiaEcot. Hoyroyk Lenovo G580 — 1 . C
HEOTpaHMYEHHBIM JIOCTYTIOM K ceTh HTepHeT.

- Ilomemenus pans XpaHeHuss M NPO(UIAKTUYECKOTO OOCIYKMBAaHUS Y4eOHOTO
obopynoBaHus. AyauTopus 000py/I0BaHa: CIENHUATM3UPOBAHHONW MeOenbio Ha 11 mocagouHbIX
mect; Ilkad mis nokymenrtos - 3 wt.; Ceitd — 1 mr ; kad-kyne - 2 mr. ; [IpunTtep us.Canon
LBR-5050 Laser Printer; I[Tpuatep Canon LBP-3010; Hoyroyk 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. IlporpaMmMHoOe obecnieyeHme:

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 - Crammaptaeii Russian Edition. 250-499.
®opyc Kontpaktr Ne04-114-16 ot 14nos6ps 2016 KES. Cuer NePCI[3-000147 u AKT or
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

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

Office 365 npodeccuonanbhbiii wiroc i ydamuxcs. Homep 3akasa: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnuyeckue H JIeKTPOHHBbIE CPeACTBA:
IIpe3eHTanum o BceM TeMaM Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

[Ipu peanuzanuu pa3iavuHbIX BUIOB Y4€OHOW paOOThl AMCLUMILIMHBI UCIIOJIb3YIOTCA Kak

CTaHJapTHBIE METO/Ibl O0yUEHHs, TAK U1 UHTEPAKTUBHBIEC ()OPMBI IIPOBEICHUSI 3aHATUH.

Cmanoapmmuvle Memoosl 00yUeHUsL:
1. HWnadopmarmoHHas JCKIHI.
2. Ilpaktuyeckuwe 3aHATHs, NpPEAHA3HAYCHHBIC /IS OCBOCHHUS CTYyIEHTaMH 0a30BBIX

METO/IOB aHaJIN3a JJaHHBIX B (DU3UKO-XUMHUYECKOH IKOJIOTUH.

CamocTosTenbHast paboTa CTYAEHTOB.

KoHncynpTanuu npenonasarens.

IToaroToBKa OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI.

OOy4eHus ¢ MpUMEHEHHEM UHTEPaKTUBHBIX (hOpM 00pa30BaTEIbHBIX TEXHOJIOTHI.

Kelic-meToq — oOyueHHe B KOHTEKCTE MOJAEIUPYEMOW CHUTYyallMH, BOCIPOM3BOASIIECH

peasibHbIe YCIIOBUSI HAYYHOM JesITeIbHOCTH (pa300p KOHKPETHBIX CUTYAIIHiA).

8. HudopmannoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTElIbHBIE TEXHOJOTHMH — JICKIHS-
BU3YyallU3alysl, MPEJICTaBICHUE DPE3YNbTAaTOB AEATENbHOCTH (pedepaToB M OTYETOB) C
WCIIOJIb30BAaHNUEM CIIEIMAIN3UPOBAHHBIX IPOTPAMMHBIX CPEJL.

9. HutepHer-TexHoNoOrust — 3ajeiicTBoBaHMe oOpas3oBaresnpHOro mnoprama HWIY -
educa.isu.ru uist mperocTaBlIeHHs MUCbMEHHBIX OTYETOB IO JOMAITHUM paboTam.

Nookow

HanmeHnoBaHMe TeM 3aHATHH C MCII0Jb30BAHHEM AKTHBHBIX (l)OpM Oﬁy‘{eﬂl’lfl:

dopma / Metopt Koo
Tema 3aHsTHS Bun 3anstus UHTEPAKTUBHOTO
Ne 4acoB
o0y4eHus
Tema 1. [TpuHIHIIBI 3arpyska 3a1aHus s
(hopMaIBbHOTO OTIMCAHHUS KOHTPOJIS Ha
CaMOCTOATCIIbHAs o
{ | CYIOXKHBIX SKOCHCTEM, aHATH3 paGota 00pa3oBaTeIbHBIN 6
CJIO’KHOCTH yCTPOMCTBA noptan UT'Y
DKOCHUCTEM, SKOCUCTEMEBI U educa.isu.ru
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cooOmiecTBa, popManbHbIe
METO/IbI CPAaBHEHHS
HKOCHCTEM.

Tema 2. DOU3NKO-XUMUYECKUEC
IPOLIECCHI,  ONpPEIEIIONNe
MEXaHHM3Mbl B3aUMOJICHCTBUS | CaMOCTOATENbHAS

3arpy3ka 3agaHus 1Jis
KOHTPOJIS Ha

00pa3oBaTeNbHBIHI 6
2 | OpraHM3MOB B DJKOCHCTEMax pabora
¢ apyrom u ¢ noptan UI'Y
Sy Py educa.isu.ru

(hakTopaMu BHEUTHEH CpeIbl.
Tema 4. IlpuHuunsl aHanu3a
B3aHMOCBS3€il KOMIIOHCHTOB
B CIIOKHBIX DJKOCHCTEMAaX,
MPUMEHEHUE MEIOB AHAJIN3a | CaMOCTOSTENbHAs

3arpy3ka 3agaHus 1JIs
KOHTPOJIS Ha

3 JTAHHBIX st ONIHCaHUI pabota 06pasoBaTeNLHEIH 6
o nopraix UI'Y
B3aUMOJEHCTBUI .
educa.isu.ru
KOMIIOHEHTOB B  CJIOKHBIX
3KOCHUCTEMAX.
Tema 6. Hcnons3oBanue
COBPEMEHHBIX METOI0B
MOJTy4YEeHUs u a”Hajn3a 3arpyska 3agaHus 1Jis
T€EHOMHBIX W METAr€HOMHBIX KOHTPOJIS Ha
CaMOCTOATCIbHAA o
4 JAHHBIX JUIsl W3y4YeHUs U pabora o0OpasoBaTeNbHbBIN 9
MOHHUTOPHUHIA BUJI0BOT'O noprain UI'Y
COCTaBa M META00JINUYECKUX educa.isu.ru
MPOLECCOB B CIIOYKHBIX
3KOCHUCTEMAX.
Hroro yacos 27

VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYIHIEI'O KOHTPOJISI K
IMPOMEXYTOYHOU ATTECTALIUN

B pamkax aucuumimHbel «@PU3MKO-XMMHUYECKAs HSKOJIOTHS» MCIOIb3YIOTCS CIEAYIOLINE
(GOpMBI TEKYIIETO KOHTPOJIS:

- YCTHBIH OIIpOC;

- YCTHBIW JTIOKJIAJI TI0 TEME;

- MUCbMEHHAas paboTa Mo PEeLICHUIO JOMAIIHUX 3aJaHHi;

DoHJ OLIEHOYHBIX CPEJICTB BKIIOYAET:

- IEpeYeHb TEM JOKJIAJIOB 110 TEMaM JUCLUIUIMHBI,

- BOTIPOCHI [Tl CAMOCTOATEIBHOTO U3y4eHus (cpc);

- 3a/1a4M ISl CAMOCTOATEIBHOTO JOMAIIHETO PELICHMS,

- BOIIPOCHI U OMJIETHI JUIsI SK3aMEHa.

HazHnaueHue oLleHOUHBIX CPENCTB: BBIABUTH cpopmMupoBaHHOCTh KomrereHuu 11K-1 (cMm. 1.

).

IIepeyeHb TeMBbI YCTHBIX J0KJIA/10B
1. Tewma 2. O600menHas MoJienb Kommoroposa Jijist OnMcaHus B3aUMOCHCTBHS 110 THITY
XUIIHUK - )KePTBa.
2. Tema 2. OnucaHue SBOFOIMOHHBIX MTPOIIECCOB C MTOMOIIIBIO MOJICICH TUHAMUKH
MIOITYJISIUAMN.
3. Tewma 2. [Tummesas nens 03. baiikan, oCHOBHbIE KOMIIOHEHTHI MUIIEBOM IEMU 03epa.
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©oNo O

11.

12.

no

o

Tema 3. I'mobanbHOE MOTEIIEHNE U €70 KOMITJIEKCHOE BIMSHUE Ha Ha3eMHbIE U BOJHbBIE
HKOCUCTEMBI.

Tema 3. KpyroBopot kpemuusi B Ouocdepe, KpeMHEHaKKaMyJIuPYIOLUE OPTaHU3MBbl.
Tema 5. CToliKne OpraHUYeCcKy 3arpsi3HUTENIN B OKpYKaroIIel cpeie.

Tema 5. Tskénble METAJJIBI B OKPYXKAIOIICH Cpejie.

Tema 5. MUKpOIUIACTUK B BOAHBIX 3KOCUCTEMAX.

Tema 5. TIpupoaHbiil SKOTOKCUKAHT CAKCUTAKCHH, TUAaHOOAKTEPUH KaK UCTOYHHUK
CaKCUTOKCHHA.

. Tema 6. [Tanneo IHK, uzydyenue npeBHel HCTOPUU U3MEHEHUSI TAKCOHOMUYECKOTO

pa3HoO0Opa3ys Ha OCHOBE JAHHBIX MAcCOBOH MapaJlIeIbHON paciuppOBKH
HYKJICOTH/IHBIX TIOCJIE€J0BATEILHOCTEH.

Tema 7. PannanuonHbie aBapuy U KaTacTpo(dbl KaK HCTOYHUK 3arpsizHEeHus 0nochepol
PaMOHYKIINJAMH.

Tema 7. IIporpamma npoBeneHus AepHbIX B3pbIBOB B MUPHBIX 11esax B CCCP u CIUA un
ee MOCJIe/ICTBUS.

IlepeyeHb BONPOCOB VISl CAMOCTOSITEILHOIO U3YYCHUS
[TnmeBas uens 03. baiikail, OCHOBHbIE KOMITOHEHTHI ITUILIEBOM LIEMU 03€pa.
KpyroBopot kpemHuusi B 6uocdepe, KpeMHEHaKKaMyIUPYIOIIUe OPTraHU3MBI.
[MTaneo AHK, nzydenue npeBHEH HCTOPUN U3MEHEHHS TAKCOHOMHYECKOTO Pa3HOOOPA3HsI
Ha OCHOBE JIaHHBIX MaCCOBOH MapaielIbHON pacundpOBKH HYKICOTHUIHBIX
IIOCJIEI0BATEILHOCTEN.

Ilepeuenn fOMaNIHUX 32/IaHNUS VIS CAMOCTOSITEJILHOTO BbIIIOJIHEHH S
Tema 1. Pacuér nnaexcoB 6uopaznoodpasus lllennona u CumncoHna, HCHoOIb30BaHUE
AJEKTPOHHBIX TAOJIHNIL [yl Pacu€TOB UHJEKCOB pa3HOOOpa3Husl.
Tema 1. Pacuét 4ncnoBbIX KOAQPHUIHEHTOB ONPEALNAIONUX Pa3InyKe 10
TaKCOHOMHMUYECKOMY COCTaBY COOOIECTB, UCIOIb30BaHUE SI3bIKa porpaMMHupoBaHus R
JUI PacyeTOB.
Tema 4. Pacu€r k03 PUIIHCHTOB KOPPEISIIHIA TS aHATH3a B3aUMOCBSI3H MEXKTY
KOJINYECTBEHHBIMHU XapaKTEPUCTUKAMH COOOIIECTB U IKOCUCTEM, HCII0JIb30BaHHE
AJEKTPOHHBIX TAOJHNIL JUI IPOBEIECHUS PACUETOB.
Tema 4. AHanu3 1aHHBIX ¢ TOMOIIBIO OJHO()AKTOPHOI'O M MHOTO(AKTOPHOTO
JUCIIEPCUOHHOIO aHAJIN3a, CII0JIb30BAHUE S3bIKa IPOrpaMMUpPOBaHUs R J1s pacyeTos.
Tema 6. AHanu3 1aHHBIX 110 METa0APKOJUHTY OAKTEPHATIBHBIX COOOIIECTB € TTOMOIIbIO
MapkepHoro rena 16S pudocomansuoit PHK.
Tema 6. AHanM3 1aHHBIX 110 METa0APKOAMHTY COOOLIECTB AYKAPHOT C MOMOILBIO
MapkepHoro rena 18S pudocomansuoit PHK.
Tema 6. TakcoHOMUYECKasi aHHOTALMS KOPOTKUX MPOUYTEHUN METarerMHbIX JaHHBIX,
MOJIYYEHHBIX METOJIOM IpOOOBHKA, BUPYCHBIX cOo0OIIeCTB U3 03. baiikan ¢ momoribio
oHuaitH cepsuca https://kaiju.binf.ku.dk/.

IIpuMepHBIii CHHUCOK BONIPOCOB K IK3AMEHY

OnpezaeneHye NOHATHS SKOCUCTEMBbI M OMOJIOTMUYECKOTO COOOIIECTBA, HCKYCCTBEHHBIE U
IPUPOJIHBIE SKOCUCTEMBI U COOOIIECTBA.
Metoap! aHanM3a TAKCOHOMHYECKOTO (OMOJIOTMUECKOro pa3HooOpas3Hs COOOIIECTB)
anb(a pazHoobpasus, 6era paznoodpasue ko3 unuents! [Hlennona u Cumricona.
AHaJIN3 KOJIWYECTBEHHBIX Pa3INnYMsi MEX/ly TAKCOHOMHUECKUM pazHooOpa3uem
COO0O0I1IECTB.
Tumbl B3aMMOACHCTBUS MEXKTY BUJIAMH B YKOCUCTEMAX.
MaremaTHuecKoe ONrMcaHie CUCTEMBI BUOB, B3aUMOJICHCTBYIOIINX 10 TUITY XHITHHK-
KepTBa.
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Pecypcsl cpenpl, (pakTop IMMUTHPOBAHUS PECypCcaMu Cpelbl pocTa YUCIECHHOCTEN 1

O6uomacc BUIOB.

VY4eT MapKepHbIX BUJOB 111 MOHUTOPUHIA COCTOSIHUSI IKOCUCTEM.

[Tumessie nienu, MUTpanus 1 TpanchopMalyst BeIIeCTBa U YHEpruu B buochepe

@DOTOCHUHTE3 U XEMOCUHTE3, KAK OCHOBHOM UCTOYHUK IIEPBUYHOTO OPraHUYECKOTO

BelecTBa B Ouocdepe.

TepMoanHaMuyeckue 3aKOHbI (PYHKIMOHUPOBAHUS CIIOKHBIX SKOCHCTEM.

C0XHOCTb OpPraHu3aluy U YCTOWYMBOCTD €CTECTBEHHBIX 3KOCHCTEM.

KauecTBeHHbBIE U KOJTMYECTBEHHBIE I0KA3aTEIN OMMCAHUS YIKOCUCTEM.

KoppensauroHHbIN aHaIU3 KaK UHCTPYMEHT aHaJIu3a B3aUMOCBS3EH MEXIY

KOJIMYECTBEHHBIMU MIOKA3aTEIIMU SKOCUCTEM.

JlucriepCuOHHBIN aHAIU3 KaK MHCTPYMEHT aHAJIN3a B3aUMOCBA3EU MEXKIY

KaueCTBEHHBIMU U KOJIMYECTBEHHBIMU NIOKA3aTENIIMU 3KOCUCTEM.

AHanu3 B3aMMOAEHCTBUI MEX /1y KOMIUIEKCOM Pa3HOPOIHBIX IOKa3aTesel IKOCUCTEM.

Tsxénble MeTauibl B 9KOCUCTEMAX, BO3ACHCTBUS TSXKEIBIX METAJUIOB HA

TaKCOHOMHYECKOE pa3HOoOpa3ue COOOIIECTR.

CI10XHBIE OPraHUYECKHE 3arPA3HUTENN B IKOCUCTEMAX, BO3ACUCTBUS TAKENBIX METAIIIOB

Ha TAKCOHOMHUYECKOE pa3HOOOpa3ue cOOOIIECTB.

DKOTaKCHUKaHThI IPUPOJTHOTO IPOUCXO0XKICHUS B IKOCUCTEMAX.

Opranuyeckoe BEIECTBO aHTPOIIOTEHHOT'O IIPOUCXOKIEHUSI B SKOCHUCTEMAX.

MUKpOIIaCTUK U €ro BIMSHHE Ha SKOCUCTEMBI.

JHK mapkepsl, MapkepHbI€ F€Hbl U UX IPUMEHEHUE JJI UCCIEA0BaHUA

TaKCOHOMHYECKOT0 pa3HooOpa3us coodmiecTs, JIHK mrpuxkoaupoBanue (0apKoIuHT).

Texnomoruu maccoBoit napayenbHoro pacumdposku JJHK HoBOro mokosnenus.

JHK mMeTabpkoAMHT AJ KaYEHHOTO U KOJIMYECTBEHHOTO aHaIN3a TAKCOHOMHYECKOTO

pa3HooOpa3usi COOOIIECTB.

. PacndpoBka ciyqaitabix gpparmentoB npupoanoit renomuoi JJHK, ananus
(YHKIMOHAIBHOTO MOTEHIIMAIA COOOIECTB.

. Meton maneo JIHK uccnenoanue nctopuu GopMupoBaHUs COOOIIECTB.

PaspaboTunk:
Higyens nonent Bykun 10.C.

4 (MOAMMCH)

[IporpamMma coctaBiena B coorBercTBuM ¢ TpeboBanusiMu ®I'OC BO mno HampaBieHHIo
05.04.06 Dkonorus ¥ NPUPOJIONOIL30BAaHHUE

[Iporpamma paccMoTpeHa Ha 3acemanud  Kadeapbl (HU3UKO-XUMHUYECKON OMOJIOTHH,
ounounxenepuun u ouonaopmaruku 19.03.2025 r. npotokon Ne 12.

: . S
3aB. kadeapoi, 1.6.1., mpodeccop B.I1. Canosaposa @Owﬁ
Hacmoswas npoepamma, ne moxcem Ovims 60cnpouzéedeHa Hu 8 Kakou gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadomyuxa npozpammol.
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