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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

1.6.H., [Ipodeccop, MBanoa E.A.;1.6.1., [Ipodeccop, lybosckas O.I1.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Jucimminaa  «IIpoJyKTUBHOCTh ~ BOJHBIX ~ DKOCHCTEM»  pacCMarpuBacT
BOMIPOCHI O MOTOKaX BEIICCTBA M TPAHC(POPMAIIUU SHEPTHH B BOJIHBIX SKOCHCTEMAX,
croco0ax OIICHKM ITOTOKOB BEIISCTBA W SHEPrUM M (HAKTOPOB, PETYIUPYIOIIUX
JaHHbIe TOTOKH. JlaeT CHCTEMHbBIC MPEACTaBJICHUs 00 OOIIMX 3aKOHOMEPHOCTSIX
CTPYKTYPHO-(YHKIIMOHATPHOW OpTraHU3allid BOJHBIX DJKOCHCTEM, OIPEICIISIOIIeH
MOTOKH OPTaHMYECKOro BemiecTBa M 3Hepruu. COBpEeMEHHBIH Maructp B 00JacTH
OMOJIOTMM W DKOJOTMHM  JOJKEH  YMETh  IPHUHHAMAarb  OTBETCTBCHHBIC
aIMUHUCTPATHUBHbIC  HAyYHO-OOOCHOBAHHBIC  PCIICHHS,  HAlpaBJICHHBIC  Ha
VIIYYIICHHE KauecTBa BOJbl KOHTHHCHTAIbHBIX BOJOCMOB HJIM  YBCIUYCHHE
MOJIE3HOM JJI YeJIOBEKa MPOIYyKIIMH TUAPOOHOHTOB.

Ilempro  kypca  «IIpOAYKTHBHOCTH  BOJHBIX  JKOCHCTEM»  SIBIISICTCS
dbopMUpOBaHWE Yy MarucTpoOB TMPEICTaBICHHE OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX
oOpazoBaHusi W TpaHCHOPMAIIUKU SHEPTHH W OPTaHMYECKOTO BEIIECTBA B BOJHBIX
9KOCUCTEMAX.

1.2 3apayu u3y4yeHUus JUCHUATIMHBI

3amayaMy U3ydYCHUS JTUCIUIUIMHBI SBISCTCS:

- W3yYeHHE HCTOPHU Pa3BUTHS MPOAYKIMOHHOW ruapodOuonoruud B Poccuu u
3a pyOexom;

- U3yYUTh 3aKOHOMEPHOCTH (OPMHUPOBAHUS MEPBHYHOM U BTOPUYHOM
MPOAYKIIMKA BOJHBIX 3KOCHCTEM U JCCTPYKIMHM OPTaHWYECKOTO BEIIECTBA BOJHBIX
HKOCHCTEM;

- MO3HAKOMHUTBLCS C JJCMEHTaMH TCOPHHM (PYHKIIMOHHPOBAHUS BOJHBIX 3KO-
CHCTEM,;

- U3y4HTh (DOPMHUPOBAHHE IIOTOKOB OPraHUYECKOro BEINECTBA W DHEPTUU B
BOJIOEMAX M MX 3aBUCUMOCTHU OT (DAKTOPOB CPEJIbI;

- IPOBOJIUTH THMITM3AIMIO BOJOEMA IO IMOKA3aTe/IsIM MPOyKTHBHOCTH;

- BBIABUTH MPHYUHBI 3BTPOMUPOBAHUS BOJOCMOB M HM3YYHUTh METOJbI
JUKBUIAINH «IBETCHHSD» BOJIBL;

- HAy4YUTHCS PACCUUTBHIBATH U DKCHCPUMEHTATBHO OMPEICNIATh NMEPBHUUHYIO U
BTOPUYHYIO TPOAYKIIHIO;

- TPUMEHATh TOJAYYCHHBIC 3HAaHHMS [UIS PalMOHAIBHOIO HCIIOJb30BaHHUS
BOJIHBIX OMOPECYPCOB U OXPAHbI OKPYIKAIOIIEH CpeIbl

1.3 IlepeyeHbp NJIaHMpPYyeMbIX pPe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMH Ppe3yJabTAaTAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTaTthl o6yquV|;| no ancuuninunHe
OOCTWXEeHNA KoMmneTeHunmn

IIK-3: Cnoco0eH NJIaHMPOBATH U BBINOJHATH THAPOOH0JIOTHYEeCKHE U
UXTHOJIOTHYecKHe PadoThbl Ha BOI0EMaX M BOAOTOKAX, B TOM YHUcJ/Ie
THAPOOHO0JIOTNYEeCKH KOHTPOJIb AHTPOINOreHHOr0 BO3/1eHCTBUS Ha BOJAHbIE
IKOCUCTEMBI




[IK-3.1: Ymeer:

- OCYIIECTBIISITh PYKOBOJICTBO
TUIPOOUOTIOTHYECKUMH U
UXTHOJIOTHYECKUMHU paboTaMu
Ha BOJIOEMAx U BOJOTOKAX;

- OCYHIECTBIISITH OTOOP
THJIPOOUOIOTHYECKHX U
UXTHOJIOTHYECKUX MPOO;

- periarh 3aa4u, CBSI3aHHBIE C
THJIPOOUOJIOTHICCKIM
KOHTPOJIEM aHTPOIIOT€HHOTO
BO3JICHICTBUH HA BOJIHBIE
9KOCUCTEMBI;

[1K-3.2: Bnageetr MmeTonamu:

- 00paboTKu
THIPOOUOIOTHYECKUX U
UXTHOJIOTUIECKUX TIPOO

- BBITIOJTHEHUS pacyeTa u
aHaIIM3a TUAPOOUOIOTUIECKUX
U UXTHOJIOTHYECKUX
apaMeTpoB;

I1K-3.3: CnocobeH:

- OCYILECTBIIATH
PBIOOXO3HCTBEHHBINA U
3KOJIOTUYECKHA MOHUTOPHHT
BOJIHBIX OOBEKTOB MO
THJIPOOHOTIOTHUECKUM,
MXTUOJIOTUYECKUM U
MXTHOIAPA3UTOIOTMYECKUM
JTAHHBIM

1.4 Oco0eHHOCTH peain3alMu U CIUILTHHBI
S3pIK peanu3auuu JUCUUILUIMHBL: PycCcKuu.

Jucuurnuna (Moyib) peanusyercs ¢ npumeHenueMm D0 u JIOT

URL-anpec u Ha3BaHHE 3JEKTPOHHOrO oOydaromero kypca: https://e.sfu-
kras.ru/course/viem.php?id=12437.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 1,11 (40)
npemnoaaBaTeseM:
3aHATHS JICKHUOHHOTO THUIA 0,22 (8)
MIPAKTHYCCKUE 3aHATHS 0,89 (32)
CamocrosiTesqbHas padora 1,89 (68)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. IlepBuyHasi M BTOPUYHASA NPOAYKIHNS, IeCTPYKIHMS OPraHNYECKOr0 BeleCTBA B BOJAHBIX IKOCHCTEMAX

1. Uctopus mpoayKImoHHOM ruapoOroorun OCHOBHBIE
MOHSITHUS U TEPMHUHBI IPOTyKIIMOHHON TUAPOOHUOIIOTHN

2

2. 3aKOHOMEPHOCTH 00pa30BaHUs MIEPBUYHON IPOTYKITUH
BO BHYTPEHHHUX BoZoeMax MeToibl onpe/iesIeHUs
NEePBUYHON MPOAYKINHU (PUTOIUIAHKTOHA, (puTonepudurona,
Makpo(puUTOB

3. XemocuHte3. bakrepuanbubiit porocuntes. [Ipogykuuns
OakTepHOIlIaHKTOHA. J{eCTpyKIMs OpraHu4eCcKUX BEIIECTB
B BOJHBIX 3KOCUCTEMAX

4. O0mre 3aKOHOMEPHOCTH POCTA KUBOTHBIX. Tparsl Ha
obmen Bropuunas npoaykius. CiocoOs! pacueTa




5. MeTonpl onpeaeneHus NepBUYHON TpoayKiuu. Metos
TEMHBIX U CBETJIBIX CKIISHOK. PacueTHEBIE CIIOCOOBI
oTpeIeTICHUS TIEPBUYHON MPOAYKITUU (PUTOTUTAHKTOHA.
Petenue “peanutu-3anaun’ 1no onpeaeaeHUIO TUIIA
“MOJIETLHOTO” BOJIOEMA Ha OCHOBE CPaBHEHUSI TAHHBIX 110
NEPBUYHOU NPOAYKIIUU

6. Onpenenenne MPOAYKINH (PUTOTUTAHKTOHA U
dburonepuduToHa GhayopecreHTHEIMU MeTo1aMu. CrtocoObl
pacudera NepBUYHOMN IPOLYKIUN

7. Onpenenenye NepBUYHON MPOTYKIIUH BBICIIEH BOIHON
PacTUTEIILHOCTH.

8. Onpenenenne BTOpUYHON NPOAYKLIIAN
OaKTEepPHOIIAHKTOHA U €€ PacyeT

9. Metoap! onpeneneHns NpogyKIUY BOJHBIX )KUBOTHBIX Ha
npuMepe 300IUIaHKTOHA U 3000eHTOoca. Pemenue “peanuru-
3a7a4u’’ TI0 CPABHEHUIO MPOAYKIIMH Pa3HBIX TPOPHUIESCKUX
3BEHbEB MOJIEJIBHOTO BOJOEMA

10. MeToap! onpeeneHust MpoayKuuu peio. Pacuer
PBIOOTIPOTYKTUBHOCTH MOJIETILHOTO Bojoema. [IpuHIume
(dbopMHpOBaHHS JaHHBIX JJIS pacyeTa epBUYHON
BTOPUYHOM MPOIyKIIUK B mporpamme “‘Excel”.

11. Onenka BkJ1ana GUTOTUTAHKTOHA, MAaKPO(DHUTOB U
AMUOMOHTHBIX BOJIOPOCIEH B IEPBUUHYIO MPOAYKIUIO Ha
pUMepe MOJIEIBHOTO BojoeMa. Pemenue 3amay.
Huckyccus no npobiemam 00pbObI ¢ H30BITOYHOM
“BpeIOHOCHON” MPOAYKIIMEH KOHTUHEHTATBHBIX BOJOEMOB

12. CamocTosaTenbHas paboTa

68

Bcero

32

68




10.

11.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

Konmakos B. U., UBanosa E. A., JIy6osckas O. I1., Aaumenko O. B.
[TpoayKTUBHOCTH BOJIHBIX DKOCUCTEM: KOHCIIEKT JIEKIIUH [J1sl CTYZCHTOB
Harp. noarot. 020400.68 «buonorus»](Kpacuospck: COY).

Konmakos B. 1., Usanosa E. A., [ly6osckas O. I1., Aaumenko O. B.
[TpoyKTUBHOCTH BOJIHBIX DKOCHCTEM: Y4e0.-METO/I. TOCOOUE JIJIsl TPAKTHY.
3aHATUH [0 cTyaenToB rporpamMmMbl 020200.68.24 «['mapobuonorus u
uxtuonorus» |(Kpacuosipck: COY).

Tonbn 3. I, Toasa B. M. O6mmias ruapoOuonorus: yueoOHO-METOAUYECKOe
nocobue(Kpacuosipck: COY).

KoncrantunoB A. C. O6mast ruipoOuonorus: y4eOHHK 71t OMOJIOTHYECKUX
cnenuanbHocTel By3oB(MockBa: Bricias mkosma).

Konmakos B. U. I'mapo6uonorus: nzdpanusie rinassl(KpacHospek:
Kpacnosipckuii yausepcuret [Kpacl'V]).

Bep6una H. M. T'uapoMukpoOHOIOTHs C OCHOBaMH O0IIIeH MUKPOOHOJIOTHUH:
ydebHoe rocoOue /sl CTYACHTOB BBICIINX YU€OHBIX 3aBEICHUMH,
00yYaroIIMXCs 1Mo crenuanTbHOCTH "MXTHOMOTHS 1 phIOOBOICTBO": OMYIIIEHO
VYrpaBneHueM pyKOBOASIIMNX KAIPOB U yUeOHBIX 3aBeieHnii MuHpbIOX03a
CCC?(Mockga: [IuiieBast mpOMBINIIIEHHOCTB ).

borarosa 1. b. PeiboBogHast ruapoduonorus: monorpadus(Mocksa:
[TumeBas MPOMBIIIUIEHHOCTH ).

AnumoB A. @., boraros B. B., ['ony6kos C. M., Xne6osuu B. B.
[Mponyxumonnas ruapoduonorusi(Cankr-IletepOypr: Hayxka).

Konmakos B. 1., Usanosa E. A., [ly6osckas O. I1., Aaumenko O. B.,
I'aeBckuii H. A. IIpoayKTUBHOCTh BOJHBIX SKOCUCTEM: MPAKTUKYM [JIs
ctyaenToB Harp. noarot. 020400.68 «buonorus» |(KpacHosipck: COY).
Konmakos B. 1., UBanosa E. A., [ly6osckas O. I1., Aaumenko O. B.,
[NaeBckuit H. A. [IpoyKTUBHOCTH BOJIHBIX SKOCUCTEM: yueO-MeTo . mocodue
JUISl CAMOCTOST. PabOTHI [J1s1 CTyIeHTOB Hamp. noAarot. 020400.68
«buonorus»](Kpacnosipck: COY).

Konmakos B. U., UBanosa E. A., JIy6osckas O. I1., Aaumenko O. B.
[IpoayKTUBHOCTH BOAHBIX IKOCHUCTEM: Y4eO. mporpaMma JUCIUILIUHBI [ 1715
cryaedToB Harp. noarot. 0120400.68 «buonorus»|(KpacHosipck: COYVY).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO pPacHpoCTpaHsieMoe MPOrpaMMHOe

o0ecmeyeHne, B TOM YHCJIe OT€YeCTBEHHOT0 MPON3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHMIEeH3UI0, a TAKKe CBODOTHO
DACNDOCTDaHsIEMOe MIDOrDAMMHOe ofecredeHne):

l.

B obecnieuennun yueGHOrO npoiiecca no AUCHUILIMHE UCTIOJIb3yeTcss Habop
CTaH/IapTHOTO POTPAMMHOT0 O0ECTICUEHHSI: OTIEpallMOHHAs CHCTEMa
Windows XP unu 7; Microsoft Office; Opay3eps! 1uist paboThl B ceTH
HNurteprer Windows Explorer miu Opera



4.3 NUuTepHeT-pecypchl, BKIAKYAA NPodeccuoOHATIbHbIEe 0a3bl JAHHBIX
U uHGoOpMalNUOHHbIEe CIIPABOYHbIE CUCTEMbI:

Kaxp1ii oOyuaromuiicss IMeeT AOCTYII K 3JIEKTPOHHO-OMOIMOTEUHOM
cucTeMe, CoIeprKalliell n3aHus 1o JaHHoMy Kypcy. OOyuaromyecs UMEIoT
JIOCTYI K COBPEMEHHBIM PO(heCcCHOHATBHBIM 0a3aM JJaHHBIX,
MH(GOPMALMOHHBIM CIIPABOYHBIM U TOUCKOBBIM CHCTEMaM:

- cBOOOHBIN TOCTYN B ceTh VIHTEpHET, B T. 4. K JJIEKTPOHHBIM pedepaTuBHBIM
0azam J1aHHBIX, BKJIIOYAIOUIUX HAYYHbIE )KYPHAJIbl, aT€HThI, MATEPUATIbI
Hay4YHbIX KOH(epeHuuit, THOPMAIUIO IO IUTUPYEMOCTH cTaTell (B TOM
YHCJIE U JJI1 POCCUNCKUX aBTOPOB);

- IOCTyM K u3aarenscTBam Springer, Elsevier, Istor, B KoTOpbIX
COCPEIOTOYCHBI DIICKTPOHHBIC HAyYHBIE TTOJTHOTEKCTOBBIC KYPHAIBI IO BCEM
obnactsim 6uonoruu u 3xoaoruu (6onee S00 Ha3BaHUH KYPHAIOB).

CryzneHTam NpeoCTaBiIeHbl YCIOBUS U BO3MOKHOCTH pabOThI B PEXKUME ON-
linec 3apyOexHBIMU U OT€UECTBEHHBIMU JINLIEH3UOHHBIMU
MH(POPMALMOHHBIMH 0a3aMU JTaHHBIX MO0 MPOPIIII0 00pa30BaTeIbHBIX
nporpamm COYVY. JlocTyn K NepUOAUIECKUM U3JaHUSIM HA PYCCKOM U
AHTJIMHACKOM fA3bIKax ocylecTBisiercs ¢ [P-anpecoB COY 1o 371€KTPOHHBIM
Oazam:

BOOKShttp://ibooks.ru/:

World Scientific http://www.worldscientific.com/

Springer, Kluwer http://www.springerlink.com/

Science (AAAS) http://www.sciencemag.org/

Scopus http://www.scopus.com/

Oxford University Press (Oxford Journals) http://www.oxfordjournals.org/
JSTOR http://www jstor.org/

ISI: Web of Science http://isiknowledge.com/

Elsevier (xxypHaibl OTKpbITOr0 n0cTyma) http://sciencedirect.com/
Cambridge University Press http://www.journals.cambridge.org/
Blackwell http://www.blackwell-synergy.com/

Annual Reviews http://www.annualreviews.org/ebvc

Hayunas snextponnas 6ubnmoreka (eLIBRARY.RU) http://elibrary.ru
OB/l PI'b (Bl nuccepraruit) http://diss.rsl.ru

SBC "BOOK.RU" http://www.book.ru

ObC Uznarenscra "Jlans" http://e.lanbook.com

ObC "MHOPA-M" http://www.znanium.com/

OBC "YHuBepcuteTckas o6mbnuoreka onmaiH" http://www.biblioclub.ru/

Ha caiite OnbimoTexu Bce CTYJEHTHI HIMEIOT JOCTYII K JOTIOJIHUTEIEHOMY
CEpBUCY — €IMHBIA MHTETPUPOBAHHBIN MTOKCK 110 BCEMY 00BhEMY DIIEKTPOHHBIX
pecypcoB Hb COV (http://libsearch.sfu-kras.ru/), u x equHOM BupTyansHoit
CIPaBOYHOM ciryk0e on-line.



S ®oH OLEHOYHBIX CPEICTB

OI_ICHOLIHI)IC CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Y4eOHble ayIUTOPHH ISl TPOBEACHUS 3aHSITHIA JIEKIIMOHHOTO TUTIA, 3aHSATHI
CEMHUHAPCKOTO THITA JIOJDKHBI OBITh YKOMIUIEKTOBAHBI JJCMOHCTPAIMOHHBIM
000pyI0BaHUEM M YUCOHBIMHU HarJISTHBIMH ITOCOOUSIMH, OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOM TS BBIX0J1a B UIHTEpHET, IEMOHCTpAIUK ayIU0- U BUEO MaTepUaiOB.
AyauTopuu IS IPOBEJICHUS KOHCYJIBTAIIMA U CAMOCTOSITEIIBHON pabOThI TOJKHBI
OBITH OCHAIIICHBI KOMITBIOTEPAMH TSI BbIXOJ1a B IHTEpHET U UMETh JOCTYI K
nH(pOpMaITMOHHBIM 6a3aM JaHHBIX
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