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AHHOTALUA
padoyeil mporpaMmMbl y4eOHOM TUCIUILINHBI
b1.B.4 HayuHnbie 0CHOBBI BOJIONIOJIb30BAHUA JIS1 NOATOTOBKH MATUCTPOB
no HanpasjaeHuio 20.04.02 IIpupoaoodycTpoiicTBO ¥ BOIONO0Ib30BAHHME,
HanpasJaeHHOCTH «[{udpoBbie cucTeMbl MOHUTOPHHIA 0€30IIACHOCTH
BO/I0XO03M1liCTBEHHBIX 00beKTOB B AITK»

Leap ocBOeHMs TMCHMIVIMHBI: TiepeaaTh OyAyIIUM MarucTpaM 3HaHUS U HaBBIKU
BJIQJICHUS METOJIaMU aHalIM3a M CUHTE3a IMPOLIECCOB, MHPOPMAIIMOHHBIX TEXHOJIOTHH,
METOJIaMU yIPaBIEHUS MPOLIecCaMy, CIOCOOaMH MOCTAHOBKM HAy4YHBIX 3a/a4, MJIaHH-
pOBaHUE WX PEIICHHUS, YTO CIIOCOOCTBYET MOBBIIIEHUIO 3HAHUN HEOOXOIUMBIX B MPO-
(deccroHaIbHON ACSITENFHOCTH, CBA3aHHOM C PEIICHHEM HAay4YHBIX 3a71a4 B 00JIaCTH BO-
JOTI0JIb30BAHMS.

MecTo AUCHUILIMHBI B Y4eOHOM IJIAHE: JAUCIUIUIMHA BKJIIOYEHa B 0A30BYIO 4acTh
y4eOHOro 1iaHa no HampapyieHuto nmoaroroBku 20.04.02 [TpuponoodycTpoicTBO U BO-
JIOTIOJIb30BAHHUE.

TpeGoBanus Kk pe3yJbTaTaM 0CBOEHMS TUCHUIJIMHBI: B PE3yJbTaTe OCBOCHUS JIUC-
IUTUIMHBL  OPMUPYIOTCS  Ceayrolue obpasoBarenbHble kommereHiuu: [1Koc-1.1;
ITKoc-1.2; ITKoc-5.1; ITKoc-5.2.

Kpatkoe coaep:xanue TUCHUIIMHBI: JUCITUTUIMHA UMEET OOJIBIIOEC HAYYHOE U MpaK-
TUYECKOE 3HAUCHUE JIJIs1 00YUarOIIMXCsl, TO3BOJISIET O3HAKOMUTCS C 00BEKTaMu Mpodec-
CHOHAJIBPHOM JIESTETHHOCTH, BRIpabaThIBaCT y 00yUYaIOIMIUXCS HABBIKH U3yYEHUS BOIIPO-
COB BOJIOIOJIb30BaHUs, MIOCTAHOBKE 33]1a4 HAYYHBIX HCCJIEIOBAaHUN U UX PEILICHHUS, UC-
M0JIB30BATh MOHSTHUS, UJIEU U METOJIBI JIJISI HCCIIEOBATENBCKOM paboThl. M3ydenne Bo-
IIPOCOB BOJOMNOJIb30BAHMS: OLIEHKA PAaCIOJIara€MbIX BOJHBIX PECYpPCOB, OLIEHKA BO3-
MO>KHOCTH WX HCIIOJB30BAHUS C YUYETOM JKOJOTHUECKUX TPeOOBaHMUI, BHISBICHUE aH-
TPOTOT€HHOTO BJIMSIHUS HA BOJIHBIE M Ha3€MHBIE SKOCUCTEMbI. 3HAKOMCTBO CO CIOCO-
O0amu omnpeieNieHusl TOMyCTUMBIX Harpy30K Ha BOJHbIE M Ha3eMHbIE€ 0OBEKThI. AHAIIU-
3UpOBATh BIUSHUE MPUPOJHBIX U aHTPOMOIEHHBIX (PaKTOpoB Ha dPPEKTUBHOCTH HC-
M0JIb30BAHUS BOJIHBIX PECYPCOB U OXPaHy BOJHBIX 00BEKTOB. DPHEKTUBHOCTH YCBOE-
HUS MaTepHaia CTyI€HTaMHU MOBBIIIAETCS MyTEM IPUMEHEHUS CPENICTB LU(PPOBBIX TEX-
HOJIOTH: BUpPTYyaJbHbIE TOCKH, IU(PpOBbIE 0Opa3zoBaTeIbHbIe pecypchl, Big Data.

OO0masi TPyA0€eMKOCTh AMCIHUIJIMHBI COCTABISAET 4 3a4eTHbIC AUCIUILIUHEI (144
4acoB, B T.4. MPaKTHUYECKas MOATrOTOBKa 4 Jaca)

IIpoMesKYyTOYHBIN KOHTPOJIb: 3a4€T C OLCHKOM.



1. lleab ocBOEHMSI AUCHUILIMHBI

Henpro ocBoenus aucuuiuiniel b1.B.4 « Hay4yHbie 0CHOBBI BOAOIOJIb30BAHM S
aBysieTcss GOPMUPOBAHUE Y 00YUAIOIIUXCSI KOMIIETEHIIUM, 00€CTIeYnBaIOIUX 3HAHUS U
BJIAJICHUSI METO/IaMH aHAJIM3a U CUHTE3a MPOIECCOB, HHPOPMAIIMOHHBIX TEXHOJOTHA, B
T.4. COBPEMEHHBIX METOJIOB CKBO3HBIX TEXHOJIOTHMH, YTO CHOCOOCTBYET MOBBIIICHUIO
3HaHUN HEOOXOJUMBIX B MPO(PECCHOHATBHOMN JEATETbHOCTU, CBA3AHHON C pEIICHUEM
BOJIOXO3SIMCTBEHHBIX 33/a4 IyTEM Hay4HbIX UccienoBanui. [lomyyenne 3HaHuN pUH-
LATIOB U METOJ0B HAYYHBIX IKCIIEPUMEHTOB.

2. MecTO IMCHUILUIMHBI B y4e0OHOM Mpoliiecce
Hucuuruinna « HayuHble OCHOBBI BOJOTIOIB30BAHUS» OTHOCHUTCS K 0a30BOM YacTH
broka 1 «/lucuummuasl (Moayn)» yaeOHOTO TUtaHa. J[MCIUIUIMHA pean3yeTcs B CO-
orBerctBuu ¢ TpeboBanusimMu PI'OC, mpodeccuonanbHoro cranpapra Ne 686 oT
26.05.2020 orionn BO u YyebHoro miana no Hampasienuto 20.04.02 ITpupomoody-
CTPOMCTBO U BOJOMOJIb30BAHUE.
[IpeamecTByOMKUMHI KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs auc-
nuIuinHa « HaydHble OCHOBBI BOAOTIOIb30BAHUS» SIBISIFOTCS
b1.0.3 | HopmaTuBHO-TIpaBOBBIE OCHOBBI MIPUPOJO00YCTPOICTBA U BOJOIIOIB30-
BaHMsI
b1.0.6 I"'eonH(bOpPMAIIMOHHBIE CHCTEMBI
b1.0.7 | Maremarndeckoe MOAECIUPOBAHUE MPOIIECCOB B KOMIIOHEHTAX MPUPOJIbI
b1.0.9 CucTtemMHBIN aHaW3 B YIPaBICHUU Ka4eCTBOM ITPOILIECCOB MIPUPOI000Y-
CTPOICTBA U BOJIOIOJIb30BAHMS
b1.0.12 | OcHOBBI HAYYHOW ¥ MHHOBAIIMOHHOMW JESITEILHOCTH
b1.B.2 WnxeHnepHas 3anuTa TEppUTOpUid U BOJHBIX 00beKTOB B AITK
b1.B.8 [Tpumenenue BAC B cuctemax 6€30MacHOCTH THIPOTEXHUIECKUX CO-
OpYKECHUH
b1.B.10 | Cratuctuyeckoe 1 IMUTAIIUOHHOE MOJIEITUPOBaHUE TTPU 0O0CHOBAaHUU
pexrMa ¥ MapaMmeTpoOB BOJOXO3SMCTBEHHBIX CUCTEM

OcoOEHHOCTBIO JUCHUIUTMHBI SBISIETCS 00OCHOBAaHUE MPUHUMAEMBIX PEIICHHI
Ha OCHOBE 3aKOHOB MPUPOJONOIb30BaHUS, TTOCTPOCHUS MOJIENEH BOJOX035MCTBEHHBIX
CUCTEM W BBIMOJHEHUS HAYYHBIX HMCCJIEJOBAHUHN MO IUJIAHUPOBAHHUIO HCIIOJb30BAHUS
BOJIHBIX PECYPCOB M OXPAaHE BOJHBIX 0OBEKTOB.

PabGouas mporpamma aucuuiuinabl « HaydHble OCHOBBI BOJOTIOJIB30BAHUS» IS
WHBAJIMJIOB U JIUI] C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBbsI pa3padaThIBaCTCs UH-
JUBUIyATbHO C YY€TOM OCOOCHHOCTEN MCHXO(U3UYECKOTO PA3BUTHS, WHIUBUYAb-
HBIX BO3MO>KHOCTEN U COCTOSIHUSI 3JJ0POBbSI TAKMX 00YUarOIIUXCA.



3. IlepevyeHb MIIAHUPYEMBIX Pe3YJbTATOB 00y4eHHS N0 IMCHMUILINHE,
COOTHECEHHBIX C IJIAHMPYEMBIMHU pe3yJIbTATAMHU 0CBOCHHS 00Pa30BaTEJIbHOMN
NMPOrpaMMblI

OO6pazoBarenbHbIC PE3yIbTAaThl OCBOCHHS JUCHUILIUHBI OOyJaroIIuMCs, Tpe-
cTaBJieHbl B Ta0ume 1.

4. CTpyKTypa U coJepKaHue TUCHUILIMHbI
4.1 PacnipenesieHne TPyA0€MKOCTH TUCHUIIMHBI 10 BUIaM padoT
1o ceMecTpam
O6m1as Tpy10€MKOCTh AUCIUIUIMHBI cocTaBiseT 4 3ad.ef. (144 gacoB), ux pac-
npejiesieHre 1o BujiaM paboT ceMecTpaM MPeCTaBIeHO B Tadaue 2.



TpeboBaHus K pe3yJbTATAM 0CBOEHH S Y4€OHO TUCIUILINHBI

TabOnuia 1

JIIMTh UCCJIEJOBAHUS C
MTOMOIIBIO UCKYCCTBEH-
HOT'O MHTEJUIEKTA B
CTPOUTEIBCTBE, IPOCK-
TUPOBAHUHU U IKCILTya-
Talund 0OBEKTOB MHKE-
HEPHBIX CUCTEM C yue-
TOM IUGPOBBIX MOJIE-
j1efl 00BEKTOB

3HaHI/IH 1 BJIAACHHUEC MECTOdaMU
HUCCIIEIOBAHUN CUCTEM

MPOUCXOISIINE B MPU-
POAHO-TEXHUYECKUX
BOJOXO03SIMCTBEHHBIX
cucreMax. Mcnoib30-
BaHHE TeXHOJIOTUM NH-
TEPHET BeIIeH, poOoTO-
TEXHUKH U UCKYC-
CTBCHHOT'O UHTEJIJICKTA

3aBHCUMOCTEH OCHOBHBIX
MPOLIECCOB JJISI POrHO3HU-
pOBaHUs MOBEICHUS BO-
JIOXO3SIHCTBEHHBIX CUCTEM
Ha ocHOBe MaTtemaTuue-
CKOTr'0 IMTPOEKTUPOBAHUS,
HCTOJIB3YIOIIMX dJIe-
MeHThI TexHoJoruu Lud-
poBoro nBoitHuka (Digital
Twin)

Ne Kon Conepxanue G B pesynbrare nuzyueHusi yueOHoM )Z[-I/ICI_II/IHJ'II/IHBI oOyuaromuecs
KOMIIE- | KOMIIETEHIIMH (WIIH JIOJDKHBI:
n/m .. (st 3++)
TEHIIUU e€ 4acTH) 3HaTh YMETh BJIaJCTh
1 ITKoc-1 |Cnocoben npoBoauts | I1Koc-1.1 Bunel perynupoBanus | Onpenensts napametpel | Cnocobom onpenensTh
UCCJIEIOBAHUS 110 TIO- | 3HAHMS METOJIOB PETYJIUPOBa- | CTOKA, X XapakTepu- |HOTEHIUAIBHOIO BOJAO- | IIapaMeTpbl peryaupoBa-
BBILICHUIO 3GEKTUB- | HUS CTOKA, ONTUMU3ALNN PEXKHU- |CTHKH, YCIOBHS IPU- | [IOJIb30BaHUS HA OCHOBE | HUSA U JIeJIaTh OLIEHKY
HOCTH MH(OPMAIMOH- | MOB paOOThI BOZOXO3IHCTBEH- | MEHEHMsI KOHKPETHOTO | MMMTAIL[MOHHOI'O MOJIEJIU- | 9KOJIOTMYECKUX PUCKOB
HBIX 0OBEKTOB MIPUPO- | HBIX CUCTEM. BUJIA. poBaHus
1000yCTpPONCTBA U BO-
JI0TI0JIb30BaHUS
[TKoc-1.2 MeTtoas! onHOMEpHON | AHanu3upoBaTh BiIusiHUE | CIOCOOOM ITOCTAHOBKH
VMeHHUe HCII0JIb30BaTh 3HAHUSL | M MHOTO KPUTEPHAIb- | IPUPOJHBIX M aHTPOTIO- | 3a/1a4H ONITUMH3AIIH
METO/I0B PEryJIMPOBAHUS CTOKA, |HOM ONTUMHU3ALUH TeHHBIX ()AKTOPOB Ha MO- | IapaMeTPOB U PEKUMOB
ONTUMH3AINH PEKUMOB PaOOTHI BEJICHHE BOJIOXO35IH- BO/IOTIOJIb30BAHUS
BO/IOXO35IHICTBEHHBIX CHCTEM CTBEHHBIX CHCTEM, B TOM
JUISI IPOBE/ICHUS CCIIEIOBAHUM qHclie ¢ MPUMEHEHUEM
10 TIOBBIIEHUIO () (PEKTUBHO- COBPEMEHHBIX IH(POBBIX
CTH TEPPHUTOPUATHHO-BPEMEH- uHcTpyMmeHToB (Big Data,
HOTO PETyJIMPOBAHUS CTOKA, Ob6nako)
cOepeKEHHIO BOJIHBIX PECYPCOB.
2 [TIKoc-5 | Cnoco6uocts mpoBo- | [TKoc-5.1 OcHoBuble niponieccsl, | Cnocobamu nonyuenust | Cmoco6om npoBeeHust

000CHOBBIBAIOILIMX pac-
YEeTOB, B TOM YHCJIE C
NpPUMEHEHHEM COBpE-
MEHHBIX [[U(PPOBBIX UH-
ctpymenToB (Google
Jamboard, 6a3br nan-
HBIX)




IIKoc-5.2

VMenne ucnojib30BaTh METOIb]
MPOBEJICHUS UCCIICIOBAHUI JIJTS
COBEPIICHCTBOBAHHUS TEXHOJIO-
TUH C IEJTbIO TTOBBIIICHHS (-
(beKTUBHOCTH pabOTHI PH-
POJIHO-TEXHOTEHHBIX CHCTEM M
oOecIeYeH sl BBITIOJTHEHUS Tpe-
0OOBaHMI YKOJOTUYECKOM Oe3-
OIIACHOCTHU

[IpuHnuns! pyHKIHO-
HUPOBaHUA U POpPMHU-
pOBaHUs BOJAOXO035Tii-
CTBEHHBIX cucTeM. Me-
TOJI0JIOTHIO agile st
yTpaBJICHUS POEK-
TaMmu, B 00J1aCTH UC-
M0JIb30BaHUSI BOJIHBIX

pecypcoB

[TpoBouTH 060CHOBBIBA-
IOIHUE PACYETHI B YCIIO-
BHSIX HEOIPEAEIEHHOCTH
B T.U. C IPUMEHEHUEM CO-
BPEMEHHBIX IIU(PPOBBIX
MHCTPYMEHTOB (MMUTAIIH-
OHHOE MOJICJINPOBAHUE).
Hcnoap3oBathk 6a3bl HOp-
MaTHBHBIX JIOKyMEHTOB:
Koncopunym xozaexc,
cetb Texakcnepr, KoH-
CYJIBTATHT ILIFOC

CnocoGom ompeeneHus
JIOIyCTUMOTO BO3J€Hi-
CTBUSI Ha BOJHBIC 00b-
eKTBI




OYHASA ®POPMA OBYYEHUA

Tabaumna 2
Pacnpenenenue Tpya10€éMKOCTH JUCHMILJIMHBI 10 BHAaM padoT 1Mo ceMmecTpam
TpynoémkocTb
. B 1.4. no ce-
Bua yueoHoli paGoThI BI:;E/* T
Neq
OO6masi Tpy10éMKOCTh JUCIHIINHBI 10 Y9eOHOMY TIAHY 144/4 144/4
1. KontakTHas padoTra: 72,35/4 72,35/4
AyautopHas padora 72/4 72/4
8 MoMm yucre:
nexyuu (J1) 36 36
npaxkmuyeckue sauamus (113) 36/4 36/4
KOHMAKmMHas paboma Ha npomexcymoynom konmpoine (KPA) 0,35 0,35
2. CamocTosTenbHasn padora (CPC) 71,65 71,65
camocmosmenbHoe U3yieHue pazoenos, camonoo02omoska (npopa- 62,65 62,65
OomKa u nosmopenue J1eKYuoHHO20 Mamepuaia u Mamepuaia yueo-
HUKO8 U yUeOHbIX NOCOOUL, NOO20MOBKA K NPAKMUYECKUM 3AHAMUIM
um.o.)
Iloozomoska k 3auémy ¢ oyerkou (KOHmpoav) 9 9
By npomexyTO4HOr0 KOHTPOJIS: 3a4yeT C OLICHKOM
4.2 Conep:kanue JUCHUIIAHBI
OYHASA ®OPMA OBYUYEHUSA
Tabnuua 3
TemaTn4yeckuil NJIaH y4eOHOM AU CIUNIIUHBI
Bueayau-
No AyautopHas pabdora TOpHAasi
w/n HanMeHoBaHMe pa3iesioB U TeM JUCIHUIIIHH padoTa
Beero | J1 | m3x | UKP I cp
BCEro
1 @®opMupoBaHNe NMOBEPXHOCTHBIX BOJHBIX pe-
cypcoB. Buabl 1 XapakTepUCTHKH yIPaBJIEHUSA 26 6 6 14
U UX NPUMEHEeHHsl.
dopmMupoBaHHE 00BEMOB CTOKA 8 2 2 4
DopMHpOBaHHE Ka4e€CTBA BOJIbI 8 2 2 4
Buet perymupoBaHusi CTOKA M yCIIOBHS MX TIPUME- 10 5 ) 6
HEHUS
2 OcHoOBHBIE TIPOLECCHI, MPOUCXOsIIIIUE B TPHU-
POAHO-TeXHUYECKUX BOHAOXO03SIIICTBEHHBIX CH- 23 6 6 11
cremMax
[Iponeccrl camoounineHus, IBTPOPUPOBAHUS BOJI-
14 4 4 6
HBIX 00BEKTOB
O06ocHOBaHME PETYJIUPOBAHUS CTOKA 9 2 2 5
3 IpuHuHMnbI (l)yH}(llP[OHPlpOBaHI/IH u (popmupo- 2 6 6 10
BaHHs BOJA0X035AHCTBEHHBIX CHCTEM
[IpyuHIMIIBI IPUPOAOTIOIB30BAHNUS 6 2 2 2
CriocoObl OLIEHKM €CTECTBEHHBIX XapaKTEPUCTUK 3 5 ) 4
CTOKa peK
Yupasienue ycioBUsMu GOpMHPOBAHUS CTOKA Ha 2 ) ) 4
BOJI0COOpE




4 AHaJ’[HElI/IpOBaTL BJ/IMSTHUE IPUPOAHBIX U AHTPO-

MOreHHbIX ()AKTOPOB Ha NOBeIeHUE BOA0XO03 - 24 4 4 16
CTBEHHBIX CHCTEM

Bnusinue npupoHbIX GakTopoB 12 2 2 8
BrusiHre aHTpONOTEHHBIX (haKTOPOB 12 2 2 8

5 | Cnocodamu nmostyuyeHus 3aBUCHUMOCTEIl OCHOB-

HBIX MPOLECCOB /IJIsl MIPOTHO3UPOBAaHUs NoBeae- | 24/4 6 6/4 12
HHS BOJ0XO03HCTBEHHBIX CHCTEM

JleTepMUHUPOBAaHHBIE CTIOCOOBI 10/2 2 2/2 6
BeposiTHOCTHBIE cTTOCOOBI 14/2 4 4/2 6

6 IIpoBoauTh 000CHOBBIBAKOIIME PACYETHI B 24,65 8 8 8,65

YCJIOBHUSIX Heonpe/1eJIeHHOCTH
[Tporuno3 06pemMoB cToka. Crioco6 000CHOBaHUS
MEPOIPUATHIH 110 PEryIUPOBAHUIO CTOKA: HA OC-
HOBE COCTaBJIECHUS BOJOXO03MCTBEHHOTO OanaHca
0000IIIEHHBIM METOIOM. DKOJIOT0-3KOHOMHYE- 12,65 4 4 4,65
CKO€ 000CHOBAaHHME MEPONPUITHM 110 OXpaHE BOJ
ot 3arpsizHeHus. [Iporuno3 o0bEeMOB CTOKA C TOMO-
1IbK0 TeOpUH MapKOBCKOH LiENH.
OCHOBHBIE TIOJIOKEHUS U PeIIaeMble 3aa4H C UC-
MoJib30BaHuEM Teopuu «Mrpel ¢ npupooit». Bel-
00p HaWITydIIeH CTpATETUH MPOITYCKa MOJTOBOIbS 12 4 4 4
HATOJIHEHUSI BOJOXPAHUJIUINA CIIOCOOOM HUTPHI C
IPUPOOI) UCIIONIBb3YS Pa3Hble KPUTEPHUH).

7 | KPA 0,35 0,35

UTOoro 144/4 | 36 | 36/4 | 0,35 71,65

* B TOM YHCIIe TPaKTHYeCKas MOATOTOBKA

Paznen 1. ®opMupoBaHue NOBEPXHOCTHBIX BOJAHBIX pecypcoB. Buabl u xapakre-
PUCTHKH YIIPABJICHUS BOAHBIMHU pPeCypcaMM M UX NPUMEHEHUH.

®opmupoBanue 00BEMOB CTOKAa Ha BOJOCOOPHOM IUIONIAW: BIUSHUE JIaHAIMA(TOB;
rUIporeojgornyeckux ycinosuil. dopmupoBaHue kadecTBa BOABI MOJ BIUSHUEM IpPHU-
POJIHBIX M aHTPONOreHHBIX (PaKTOpOB. McTOUHMKY 3arps3HEHUs BOJ, OLICHKA UX BKJIa/la
U BIMSIHUA Ha KauecTBO BOJbL. Vcmonb3oBanue 6a3 HOpMATUBHBIX JOKYMEHTOB: KoH-
COpLUYM KOJEKC, ceThb TexakcnepT, KoHcynbTaTHT mtoc

Bunel perynupoBaHusi CTOKa U YCIOBUS UX MPUMEHEHUs IS 1[eIe OpOIIeHUsS U TU/I-
posHepreTuku. TpeGoBaHUs K OCYLIECTBICHHUIO PETYJIMPOBAHUS CTOKA U JKOJIOTHYE-
ckue pucku. OOOCHOBaHUWE pEryJaupoBaHus cToka. Merogonorus agile s ynpasie-
HUS IPOEKTaMU, B 00JIACTH UCTIOIH30BaHUS BOJIHBIX PECYPCOB

Pa3zle.11 2. OcHOBHbBIE NMpoIecChl, MpOoUCXoadAImMMe B MIPUPOAHO-TEXHUIECCKUX BOIA0-
X031 CTBEHHbBIX CHCTEMAaX

[Iporiecchl caMOOUHMIIIEHUST BOJIBI M BOAHBIX OOBEKTOB: BIMSHUE MPOLIECCOB, OCHOBHBIE
(dakTOpBbl, BIUSIONIME HA CAMOOUUIICHUE, BO3MOKHOCTD YIPABICHHS CAMOOYHUIIICHUEM.
OCHOBHbBIE MPHUHIIMUIIBI IPUPOAOIOIB30BaHUS — KaK CTpaTerusi ynpasiieHus. JBTpodu-
pPOBaHUs BOJHBIX 00OBEKTOB: OCHOBHBIE (PAKTOPHI, BIUAIONINE Ha 3BTPO(HUPOBAHUE, BO3-
MOXHOCTh  YIIPaBJICHUS 3BTPO(UPOBAHUEM 17} OCHOBHBIE PUHIUIIBI
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MIPUPOJIOTIONH30BAHUS — KaK CTpaTerus yrnpaBieHus. Bkiag BOIHBIX OOBEKTOB B yTIie-
poaubiit cnen. Texnonoruu Ludposoro asoitnuka (Digital Twin) kak cpencTBo pacyer-
HOTO MOHUTOPHUHTA.

Pazgea 3. llpuHuunsl GyHKIMOHMPOBAHMS M (POPMHUPOBAHMS BOJOXO0351HiCTBEH-
HBIX CHCTEM

OcCHOBHbBIE TPUHIUIIBI TIPUPOIOTIONB30BaHUS — KAK CTPATETHS YIPABICHUS POLIECCAMU
dbopMmupoBaHusi BOJAHBIX 00beKTOB. CriocoOBI OMpeeNieHns] KauyecTBa €CTECTBEHHOTO
¢dboHa. MeTo BOCCTAaHOBIICHHSI €CTECTBEHHOTO CTOKA M3 (haKTHYECKOTO CTOKA. YTpaB-
JIeHUE YCIoBUsAMH (DOpMUPOBaHHS CTOKA Ha BojocOope. TouHoe yIripaBieHne — Kak Me-
TOJ yripaBjieHus: GOpMHUPOBAHUEM CTOKA Ha BOJ0COOPE.

Pasznen 4. Cnioco0b1 aHaIM3a BJIAMSIHUSA NPHPOAHBIX M AHTPONOTeHHBIX (GaKTOPOB
HA MOBe/ieHHe BOA0X03M1/iCTBEHHBIX CHCTEM

Bnusinue npupoAHBIX U aHTPOIIOT€HHBIX (PAKTOPOB: M0 JETEPMUHU3MA U BEPOSITHO-
cti. CriocoObl yueTa citydailHbix npoueccoB. [lonstue o Teopun «Mrp ¢ npupoaoin».

Pazgea 5. Cnoco0ObI mosty4yeHus 3aBUCHUMOCTEH OCHOBHBIX IPOLECCOB Il IPOTrHO-
3UPOBAHUA MOBEJCHUA BOA0X03SIMCTBEHHBIX CHCTEM

JleTepMUHUPOBAaHHBIE CIIOCOOBI: aHAIN3 pa3MEpHOCTEH, (HU3MUECKHE METOJbI, OCHO-
BAHHBIC HA TEOPETUUYECKOM BBIBOJE YPABHEHUM, C MUCIOIb30BaHUEM TEXHOJOTHI MH-
TEepHET Bellel, poOOTOTEXHUKH U UCKYCCTBEHHOTO MHTEJIEKTa. BEeposSTHOCTHBIE CIO-
COOBI: CTaTHCTUYECKHE, MAPKOBCKHE MpoIlecchl. Vcnonp30Banne Teopun CirydailHbIX
MPOIIECCOB JJIsl TIOJyYEHHUs JETEPMUHUPOBAHHBIX 3aBUCHUMOCTel. Mcnonb3oBath ba3
JIAHHBIX O BOJIHBIX PECYpCax U UX UCIOJIb30BAHUS, U IPUHIUIIBI KX CO3AaHUs

Pasznen 6. O00cHOBBIBaIOIIME PACYETHI B YCJIOBHAX HEONPeEAeJIeHHOCTH

[Iporuo3 o6beMoB croka. Texnonoruu [{udposoro nBoitnuka (Digital Twin) kak cpen-
CTBO pPacye€THOTO MOHHTOPHHTA

Crioco0 000CHOBaHUSI MEPOTIPUATHI 1O PEryTHMPOBAHUIO CTOKA: HA OCHOBE COCTaBJIE-
HUSI BOJIOXO3AMCTBEHHOTO OaiaHnca 0000IIEHHBIM METOAOM. DKOJIOT0-3KOHOMUYECKOE
000CHOBaHWE MEPOTPUATHN MO OXpaHe BOJ OT 3arpsisHeHUs. [Jugposvle mexuorocuu
0Jis1 KOHMPOJIA He2amugHo2o 6030eticmausi. IIporno3 00bEeMOB CTOKA C TTOMOIIIBIO TEO-
puu MapkoBckoii rier. OCHOBHBIC TIOJIOKESHUSI M PEIIaeMBbIe 3a/1a49H C HCTIOTb30BaAHHEM
Teopun «Mrpsl ¢ mpupooi». Beibop HammydIei cTpaTernu MpoIycKa MOJOBOILS U
HAIOJTHEHHSI BOJIOXPAHWIUIIA CIIOCOOOM UTPHI C IPUPOJION ) HCTIONB3YS Pa3HbIE KpUTE-
pun). Mcnoavsosanue Mmamemamuiecko2o MoOeiuposanus 0is 000CHO8AHUS U OYeHKU
aghhexmusHoCmMU PpAYUOHATILHO20 80OONOIb308AHUL.

11



4.3 Jleknuuu/mpakTuieckue/ 3aHATUSA

Tabmauna 4a
Conepmaﬂne HCKHHﬁ/HpaKTquCKHX 3aHATHH U KOHTPOJbHBIC MCPOINIPUATHUSA
Kou-Bo
o 4acoB/ 13
e Ne u Ha3BaHue Jieknuii/ 1adopa- | @opmupye- | Bug KOHTPOJIb- T M
i Ne paznena TOPHBIX/ npalcmqecxmi/ CeMH- | Mble KOMIe- | HOrO Meponpu- | -
HAPCKHX 3aHATHI TEeHIHH ATHUS
HOATO-
TOBKa
1. | Pazgen 1. @opmMupoBaHue NOBEPXHOCTHBIX BOAHBIX pecypcoB. Buabl u xapak- 12
TePUCTUKH YIIPABJIEHHS BOJAHBIMH PeCypcaMM M MX NPHMEHEHHS
Tema 1. ®op- | Jlekuus Nel dopmupoBanue [IKoc-1.1;  |OtBeT Ha BO- 2
MHUPOBaHHE 00BEMOB cTOKa. Mcnonp3oBanne IIPOC K 3a4eTy
HIOBEPXHOCT- 0a3 HOPMAaTUBHBIX JOKYMEHTOB:
HBIX BOJTHBIX KoncopiuyMm koziekc, ceTb
PeCypCOB. Texskenept, KoHCYIBTaTHT IUTIOC
Bupl 1 xapak- | [IpaKkTideckas pabora Ne 1 ITKoc-1.2; | Pemenue 3agau 2
TePHCTHKH OneHka BKJIaJla UCTOYHHKOB B
yIpaBIICHHs 3arpsi3HEHUE PEKU U UX BIIMS-
BOJHBIMHU pe- | HHC HA KA9ECTBO BOJIBL.
cypcamu u ux | Jlexuus  Ne2  @opmuposanue | IIKoc-1.1; | OTBer Ha Bo- 2
IPHMCHEHHS KadecTBa BOJbl. MeTomomorus IIPOC K 3a4ETy
agile st yripaBieHUS IPOEKTAMH,
B 00JIaCTH UCIIONB30BAHHMS BOIHBIX
pecypcos
[TpakTrueckas padora Ne 2 [1Koc-1.2; Pewenue 3anau 2
Omnpenenenue napaMeTpoB Up-
PUTAIIMOHHOTO U HEpreTHye-
CKOI'0 BOJIOXPaHUJIUIIA
Jlexumst Ne3 Bupel perynupo- [IKoc-1.1;  |OtBeT Ha BO- 2
BaHUS CTOKA U yCIIOBUSA UX IIPOC K 3a4eTy
pPUMEHEHUS
[TpakTrueckas pabora Ne 3. [IKoc-1.2; | Pemenue 3agau 2
O6ocHOBaHME apaMeTpOB BO-
JI0TI0JIB30BaHUS ISl UppUTaLy-
OHHO-DHEPreTHYECKUX LIETIEH.
2 Pa3nes 2. OcHOBHBIE npouecchbl, MPOUCXOASIIIME B PUPOAHO-TEXHHYECKUX 12
BO/J0XO0351iICTBEHHBIX CHCTEMaX
Tema 2 OcnoB- | Jlexkuus Ne4 IIpoueccer camo- [IKoc-5.1;  |OTBer Ha BO- 2
HBIE IIPO- OUYHMULICHUSI BOJBL. IIPOC K 3a4eTy
1eccel, mpouc- | Ilpaktnueckas padota Ne 4 ITKoc-5.2 Pemenue 3anay 2
XOJsIIue B Onenka 3ppeKTHBHOCTH caMo-
IPUPOJHO-TEX- | OUUILIEHUEM BOJbI
HU4YeCKUX BO- | Jlekuust NeS Ilponeccst camo- | [IKoc-5.1; |OTBer Ha Bo- 2
JOXO03AHUCTBEH- OYHIIICHUSA BOJHBIX OOBEKTOB IpocC K 3a4eTy
HBIX CUCTEMaX | [IpakTuueckas padota Ne 5 [IKoc-1.2; |Pewmenue 3anau 2
CrnocoObl yueTa U yrpaBieHHUs
CaMOOYUIIIEHUEM BOJIHBIX 00b-
€KTOB
Jlexnus 6 Ilpoueccel sBTpou- | [IKoc-5.1;  |Ot1Ber Ha Bo- 2
pOBaHMS BOJHBIX OOBEKTOB. IpOC K 3a4eTy
Texnonoruu Ludposoro aBoii-
Huka (Digital Twin) kak
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KoJ-Bo

. 4acos/ U3
e Ne u Ha3BaHue Jieknuii/ 1adopa- | @opmupye- | Bujg KOHTPOJIb- HUX TDAK
- Ne paznena TOPHBIX/ IPAKTHYECKUX/ CeMH- | Mble KOMIle- | HOTO MepOIpHU- P
n/n . TUYECKas
HAPCKHUX 3aHATHH TCHIINHU ATUA
HOATO-
TOBKa
CPEACTBO pacC4ETHOTO MOHUTO-
puHTa
[TpakTrueckas padora Ne6 IIKoc-1.2; |Pewmenune 3anau 2
Onenka 3¢pdexTuBHOCTH
yIpaBlleHUs 3BTPOUPOBAHNEM
BOJHBIX 00OBEKTOB
3 Pa3nea 3. [IpuHuunbl GyHKIHOHMPOBAHMA U (POPMHPOBAHUS BOJ0XO0351ii- 12
CTBEHHBIX CHCTEM
Tema 3 Ilpun- | Jlekuus Ne7 Ilpunnunsr Bomo- | IIKoc-1.1; |OtBet Ha Bo- 2
UMbl QYHKIU- | TOJb30BaHUs (ONTUMAJIbHOCTH, IIPOC K 3a4ETy
OHMPOBAHUA U | MpesloMIeHusT JeiicTBus  (ak-
dbopmupoBa- TOpa, BHE3AIIHOI'O yCUJICHU T1a-
HUS BOJOXO- TOT€HHOCTH,  AyOJUpOBaHUS,
3SMCTBEHHBIX | 3Hi(opuu mepBbIX ycrexos. Ux
cucCTEM Y4ET B BOJIONIOJIB30BAHHMU.
[TpakTrueckas padbora Ne 7 [IKoc-1.2; | Pemenue 3anau 2
Omnpenenenue 00bEMOB 3KOJIO-
IM4YECKOr0 CTOKA
Jlexumst Ne§ Crioco6st onpenne- | [1Koc-1.1; | OTBet Ha Bo- 2
JIEHHsI Ka4eCTBa €CTECTBEHHOI O IIPOC K 3a4ETy
¢doHa. MeTo1 BOCCTAaHOBJICHUS
€CTECTBEHHOT'O CTOKa U3 (haKTH-
YECKOI'0 CTOKA.
ITpakTrueckas padora Ne 8. ITKoc-5.2 Pemenue 3anau 2
Boccranosnenue hakTHueckoro
CTOKA PEKH /10 ECTECTBEHHOTO.
Jlexus Ne9 Vnpasnenue ycno- | [IKoc-1.2; | OTBeT Ha Bo- 2
BUSAMU (POPMUPOBAHUS CTOKA Ha IPOC K 3a4ETy
BOJI0COOpE
[TpakTruueckas pabota Ne9. [TKoc-5.2 Pemenue 3amau 2
OneHka BIMSHHS CEIBCKOXO-
3SIMCTBEHHBIX yroauii (6orap-
HBIX, MEJTMOPUPYEMBIX ) Ha I10-
BEPXHOCTHBIN U MOJ3EMHBIN
CTOK
4 Paspnen 4. Cnnoco0bl aHa1M32 BJOUSIHUS IPHUPOJHBIX H AaHTPONOTeHHBIX (PAKTO- 8
POB HA MOBE/ACHHE BOJ0X03HCTBEHHbIX CHCTEM
Jlexums NelO Bausuaue npupon- | IIKoc-1.1; |Otser Ha Bo- 2
CrnocoObl  aHa-
HBIX (DaKTOPOB IPOC K 3a4ETy
Jau3a BIUSHUSA
ITpakTrueckas pab6ora Ne 10. [IKoc-1.2; | Pemenue 3a- 2
OPUPOJHBIX U .
OmnpeneneHne pUCKOB X031~ J1a4, TECTUPOBA-
aAHTPOIIOTE€H- .
CTBEHHOMW JIEATEIBHOCTH OT 3a- HUE
HBIX (PaKTOpOB
A TOBEICHHE I'PSI3HEHUS BOJL
H
o Jlexius Nell Bnusnue antpo- | I1IKoc-5.2 OtBeT Ha Bo- 2
BOJIOXO035IM-
MOTeHHBIX (PaKTOPOB IIPOC K 3a4ETy
CTBEHHBIX CH-
ITpakTnueckas pabora Nell. ITIKoc-1.1; | Pemenue 3a- 2
cTeM
Onenka BkiaJ (pakTopoB Ha I1Koc-1.2; | nmauy,
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KoJ-Bo

. yacos/ 13
e Ne u Ha3BaHue Jieknuii/ 1adopa- | @opmupye- | Bujg KOHTPOJIb- e
Ne pa3nena TOPHBIX/ IPAKTUYECKUX/ CEMH- | MbIe KOMIIe- | HOT0 MepOoNpH-
n/n o THUYECKAS
HAPCKHUX 3aHATHH TCHIINHU ATUA
MOJTO-
TOBKa
skonoruueckoe coctossuue Bo- | [IKoc-5.1; | tectupoBanue
IOXO3SIUCTBEHHEIX CUCTEM IIKoc-5.2
5 Paspnen 5. Cnioco0bI moJ1y4eHHs1 3aBUCMMOCTEH OCHOBHBIX IIPOLIECCOB /1JIsI IIPO- 12
THO3HMPOBAHUSA MOBEIEHUS BOA0X03HCTBEHHBIX CHCTEM
Tema 5. Cno- | Jlekuuss Nel2 Jlerepmunupo- | [1Koc-5.2 OTtBeT Ha Bo- 2
coObl TOJIyde- | BAHHBIE CIOCOOBI: aHAJINU3 pa3- IIPOC K 3a4ETy
HUS 3aBHCHMO- | MCPHOCTEH, (QHU3UYECKUE Me-
CT€d  OCHOB- | TOJIbl, OCHOBAHHBIE HA TEOPETH-
HbIX IIPOLIEC- | YeCKOM BBIBOJIE YPaBHEHUII.
coB mia 1po- | [Ipaktuueckas padorta Nel2. ITIKoc-1.1; Pemenue 3a- 2/2
raosupoBanus | OlEeHKa BIUSHUS HMCTOYHHKOB J1a4, BBIIIOJTHE-
IOBEIECHUSA BO- | HA KAYECTBO BOJIBI B PEKE Hue PI'P
noxo3suctBeH- | Jlekmus Nel3-14. BepositHocT- | [TKoc-5.2 OTBeT Ha BO- 4
HBIX CUCTEM HBIE CTIOCOOBI: CTATUCTUYECKUE, IpOC K 3a4€eTy
MapkoBckue npoueccbl. Hc-
M0JIb30BAHUE TEOPUU CIydaii-
HBIX [IPOLECCOB JIs MOITyYEHUS
JNETEPMUHUPOBAHHBIX 3aBUCH-
MOCTEN
[Tpaktiaeckas padora Nel13-14. | [TIKoc-1.2; | Pemenue 3a- 4/2
BeposTHOCTHBIT TIPOrHO3  3a- Jlad, BBINIOJIHE-
IrpsA3HEHUs BOIBI B peke. Uc- Hue PI'P
nonb30oBaTh bas JaHHBIX O BOJHBIX
pecypcax U UX HCIIOJIb30BaHUA, U
IIPUHIUIIBI KX CO3OaHUsA
6 Pasnen 6. O60cHOBBIBaIOIIME PACYETHI B YCJIOBHAX HEONpeaeJeHHOCTH 16
O6ocHoBbBa- |Jlekmus Nel5-16. Ilpornos 00b6- | I1Koc-1.2; |OtBer Ha Bo- 4
IOIIHE Pac- eMoB cToka. Cnocob o0ocHOBa- TIPOC K 3a4eTy
YETBI B yCIIO- HUS MCPOIIPHUATHU 110 PETYIUPO-
BHSIX Heolpe- |BAHMIO CTOKA OOOOLICHHBIM Me-
JeeHHOCTH tomom. Texnonoruu I{udposoro
nsoitnuka (Digital Twin) kak cpen-
CTBO paCUCTHOI'O MOHHUTOPHHI'A
IIpaktuueckas Nel5-16. IIpo-| IIKoc-1.2 | Pemenue 3a- 4
THO3 00BEMOB CTOKA C IIOMOILBIO a4, BBITIOJTHE-
teopun MapkoBckou nenu. Hc- aue PI'P
noJb3068aHUe Mamemamuye-
CK020 MOOenuposanus 0iisi 0060c-
HOBAHUSA U OYeHKU I¢hhekmusHo-
cmu payuoHaibHo20 8000NOJIb-
3068aHUs
Jlexuwms 17-18. OcHOBHBIE MO- [IKoc-5.1 |OrtBeT Ha BO- 4
JIOKCHUSA U pCIIacMbIC 3aa4n IIPOC K 3a4ETy
C UCIOJIb30BAaHUEM TEOPUU
«UWrpsl ¢ IPUPOIOIT», C UCTIONbB-
30BaHUEM TeXHOJIOorui MHTEpHET
BeIIeH, POOOTOTEXHUKHU M UCKYC-
CTBEHHOI'O MHTCIUICKT
[Tpaktnueckast pabora Nel7-18. | TIKoc-5.2 | Pemenue 4
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Koua-Bo
e Ne u Ha3BaHue Jieknuii/ 1adopa- | @opmupye- | Bujg KOHTPOJIb- ;;5011:1/):1?-
- Ne paznena TOPHBIX/ MIPAKTHYECKUX/ CEMU- | Mble KOMIIe- | HOTO MepPONpH-
n/m o THUYECKas
HAPCKHUX 3aHsATHIA TeHIUU ATHS
MOJIrO-
TOBKa
Beibop Hawmmyuieit crpateruu 3a71a4, BBIMOJI-
IpomycKa IIOJIOBOJBS M HAMOJI- Henue PI'P
HEHHUSl BOJOXPAHUJIUILA CIOCO-
OOM HIpBI C IPUPOIOi) UCTIONb-
3ysl pa3Hble KpuTepun). Mcnonb-
308aHUe MamemMamuiecKko2o mo-
odenuposanusi 0151 000CHOBAHUA U
oyenxu 3¢pgexmusHocmu payu-
OHAILHO20 8000NOJIb30BAHUSL
HUTOI'O 72/4
TaOmura S5a
HepequL BOIIPOCOB AJs CAMOCTOATCIbHOI'0O U3YUYCHU S TUCIHNIIJIUHBI
Ne IIepeuenb paccmaTpuBaeMbIX BOIIPOCOB ISl CAMOCTO-
Ha3zBanue pa3nesia, TeMbl
n/n SITEJIbHOT0 M3Y4eHUSI
®opMHUpPOBaHHE NMOBEPXHOCTHBIX BOJHBIX pecypcoB. Buabl U XapaKTepUCTHKH yHpPaBJIeHUS

BOAHBIMH pecypcamu U ux npumenenusi (IT1Koc-1.1; I1Koc-1.2; ITKoc-5.1; [1Koc-5.2)

1

dopmupoBaHue 00BbEMOB CTOKA

Bnusaue riio0ambHOr0 M3MEHEHHS KiIMMaTa Ha O0O0BEMBI
CTOKa

2

DopMUPOBAHHE KaY€CTBA BOJIbI

KauecTtBo noBepxHocTHBIX BoJ Poccun

3

Bunbl perynupoBanus cToka U
YCJI0BUS X IPUMEHEHHUS

MHoroJieTHee U CyTOUHOE perynupoBaHue croka. [Ipun-
L[UIIbl, IPUMEHEHNE, Ha3HAUCHHE

OcHoBHBIE NnmpoueccCnl, Mpoucxoasimue

B MIPUPOAHO-TEXHUYECCKUX BOJIOXO3HI7]CTB€HHI)IX CUCTE-

max (I1Koc-1.1; ITKoc-1.2; [TKoc-5.1; ITKoc-5.2)
4 [Ipoueccrl camoouuilieHust BOAbl. | BiausHue a’parnuu BoAbl, BOJHOW pAaCTUTEIBHOCTH, JTOH-
HBIX OTJIOKEHHI HA CAMOOYHUIIICHUE BOJIbI
5 [Tpouiecchl camoouuiieHHs] BOA- | BrnusHue BOJOXpaHUIIUII HA CAMOOYHIIIEHHE BOJIHBIX 00b-
HBIX O6’beKTOB C€KTOB. CO@peMeHHble mexrnojlocuu nepcneKkmueHsvle 011A Uc-
N0Ib3068AHUSL 8 0OAACHU YNPABTEHUSI B0OHBLMU Pecypcamu
6 [Iponeccel s3BTpOodUpOBaHus BoA- | BiusiHue BOAHBIX 00BEKTOB HA YIIIEPOAHBIH Clie]
HBIX 00BEKTOB

[IpuHuunsl pyHkuuonnposanust u gopMupoBaHus Boaoxo3siicTBeHHbIX cucteM ([1Koc-1.1;

[TKoc-1.2; [TKoc-5.1; T1Koc-5.2)

8 [MpuHnnmB! BOJIOM0JIb30BaHHUs | ['e0-3Kkosiornueckue 6apbepbl: IPUPOIHBIE U AHTPOIIOI €H-
(ONTHMAIBLHOCTH, — MPEJTOMIEHHUS | Hble, MX POIIb B (JOPMUPOBAHMHI BOIHBIX SKOCHCTEM. L{udgh-
JEUCTBUS (I)aKTOPa, BHE3AITHOTO | pogble MexHoa02UuU — Ol KOHMPOJsi COCMOSHUS, UCHONIb306A-
YCHUJICHUS. TIATOT€HHOCTH, NYONH- | nus u oxpambl 600HbIX U HAZEMHBIX 0OBEKMOE.
poBaHus, 3Hdopun MepBHIX yCre-
xoB). X yder B BOJOIONB30BA-

HUH.

9 CrnocoObl ompezneneHusi kauecTBa | Mi3MeHeHHe kadecTBa ecTecTBEHHOTO ¢oHa B pekax Poc-
€CTECTBEHHOTO (hOHA. cuu

10 | YopaBnenue ycioBusimu (opmu- | JlanamadTHOE MIaHUPOBAHKE HCIIOIH30BAHUS 3€MENTh BO-

pOBaHMsI CTOKA Ha BOJocOope

JIOCOOPHOM TIOIIA N

Cnoco0bl aHAJIM3a BJIUSHUSA MPUPOIHBIX M AHTPONOTeHHBIX ()AKTOPOB HA MOBEAeHHE BOI0XO0-
3aiictBeHHbIX cucTeM (ITKoc-1.1; I1Koc-1.2; [TKoc-5.1; T1Koc-5.2)

11 ‘ Bnusinue npupoaHbIx pakTopoB

‘ MeTo1 HeOCPEACTBEHHBIX HATYPHBIX HAOMIOICHUN U
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Ha Ka4yeCTBO U KOJIUYECTBO cTOKa | oneHoK. CyTes metona. [Ipumepsl mpuMeHeHus
Merton perucTpanyu 1 OLEHKH COCTOSHUS TPUPOJHON
cpensl. Cytb Metona. Ilpumeps! npumenenus. HMcnonv3yemoie

6 Mupe mexnonoeuu Ynpaenenus npoekmamu 6 cghpepe 6000x0-
3a1icmeenHou noaumukxu. Mx oocmouncmea u Hedocmamxu

12 | BousiHue aHTpOMOTEHHBIX (PakTo- | MeToa MaTeMaTHYeCKOTO MOJICIIUPOBAHUS U PACUETOB.
poB CyTtb MeTona. [IpuMepbl npuMeHeHus

Cnoco0bl moJ1ydyeHHusi 3aBUCHUMOCTEl OCHOBHBIX MPOLECCOB /1JIs MIPOrHO3MPOBAHUS MOBEAEHUS
Boaoxo3siicTBeHHbIX cucTeM (I[1Koc-1.1; [TKoc-1.2; ITKoc-5.1; I1Koc-5.2)

13 | JlerepMUHUPOBAaHHBIE CLIOCOOBI: IIpuMepsl IpUMEHEHNS METOAa aHAIN3a PAa3MEPHOCTEM.
aHau3 pa3MepHOCTEH, pusnye-
CKH€ METO/Ibl, OCHOBAHHBIE Ha
TEOPETUYECKOM BHIBOJIE ypaBHE-

HUM.
14 | BeposiTHOCTHBIEC CIIOCOOBI: CTATH- IIpuMepsl MpuMeHEHNI MAPKOBCKHX IIEMEN B MPAKTUKE
CTHYECKHEC, MAPKOBCKHC IIPO- BOJIHOTO XO35IICTBA U MEIMOPAIUN

ueccel. Mcnonb3oBaHue Teopun
CIy4allHBIX MPOIIECCOB JJIs MOy~
YEHHUs IETEPMUHUPOBAHHBIX 3a-
BHCHUMOCTEH

O0ocHOBBIBaKOIIME PacyeThl B ycaoBusix Heonpeaeaennoctn (I1Koc-1.1; [TKoc-1.2; TTKoc-5.1;
[1Koc-5.2)

15 | IIpornos o6beMoB cToka. Ob6oc- Pucku Bojox03sicTBEHHOM JiesiTeNbHOCTU. [[pUHIIMITBI
HOBaHWE MEPOIPHUATUM 11O pery- UX OTpEJIeICHUS.
JII/IpOBaHI/IIO CTOKa O606]_I_[CHHLIM Bosmoorcnocmu chyccmeeﬂﬂozo 3pPEeHUs 6 KOHMpOo.Je Heea-
METOJIOM. TMUBHBIX AHMPONO2EHHBIX 8030€liCEUL

16 | OcHOBHBIC TTOJIOKEHUS U pertae- | [Ipumepsl mpuMeHEeHU TEOPUH UTP U IPUPOION B BOJIO-
MBIE 3aJa4M C UCIIOJIb30BAHUEM XO3SIICTBEHHOM ITPaKTUKE

teopuu «Mrpel ¢ npupogoin

5. O6pa3oBaTesibHbIE TEXHOJIOTHHU

Humepaxmuenvie memoowl

HNuTtepakTuBHOE O0yueHHE 0OecTeunBaeT B3aMMOIIOHUMAHWE, B3aUMO/ICHCTBUE,
B3auMooOoraieHue. MIHTepakTUBHBIE METOAUKY HE 3aMEHSIOT JICKIIMOHHBIA U MTPaKTH-
YeCKHi MaTepual, a CrioCOOCTBYIOT €ro JIy4dIIeMy YCBOCHHUIO U (POPMHUPYIOT MHEHUS,
OTHOILLICHHUS], HABBIKUA MOBEJECHHUS.

AKTHBHBIC METOJIbI 00YUYEHHUS] — 3TO METOJIbl, KOTOPBIE MOOYKIAI0T yUaIluXcs K
AKTHBHOM MBICIIMTCIIBHOM U IPAKTHYECKOM JEATeIBHOCTH B IIPOIIECCE OBIIAICHHS yUeO-
HBIM MaTepuaioM. Vcronb3yroTcs: OpoOJIeMHbBIN; AUATOTOBBIN; MCCICIOBATEIbCKUN;
aBTOMATU3UPOBAHHOTO OOYUYEHUS U T.I.

AKTHBHOE 00yUY€HHE MPEAIoIaraeT uCIoIb30BaHUE TAKOW CUCTEMbI METOJIOB, KO-
TOpasi HallpaBJieHA IMIAaBHBIM 00pa30M HE Ha U3JI0KEHUE MIPENOIaBaTEIEM TOTOBBIX 3HA-
HUM, UX 3alIOMUHAHUE U BOCIPOU3BEICHUE, 4 HA CAMOCTOSITEIIbHOE OBJIA/ICHUE yYallll-
MHCSI 3HAHUSIMH U YMEHUSIMU B MPOIECCE AKTUBHOW MBICIUTEIBHON U MPAKTUYECKOU
JIESITENBHOCTH.

Oco0EHHOCTH aKTUBHBIX METOJIOB OOYUEHHS COCTOSAT B TOM, YTO B UX OCHOBE 3a-
JI0)KE€HO MOOYKICHHE K MPAKTUICCKON U MBICIUTEIBLHON JAEITEIHbHOCTH, 0€3 KOTOPOM
HET JBHKCHUS BIIEPE]] B OBJIAJICHUN 3HAHUSIMH.
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HNHTepakTUBHBIE METO/IBI — 3TO OPraHU3aUM MO3HABATEJIbHON 1eATeILHOCTH,
B KOTOPO# peaju3yeTcs TPAAUIMOHHAS THIOJOTHSA MeTOA0B. Benyiias poib oTBO-
JIUTCS. Pa3BUBAIOIIMM — YaCTUYHO-TIOMCKOBBIM, MOMCKOBBIM W HCCIEI0BATEIbCKUM.
OOy4aeMbIil BRICTYIIA€T B POJIM UCCIEA0BATENS, YyBCTBYET OTBETCTBEHHOCTh U CaMO-
CTOSITeNIbHOCTh. OOy4eHHE OPraHU3yeTCs TaK, YTO MPAKTUYECKU BCE yUalllrecs: BOBJIe-
KaloTCs B MPOILIECC TTO3HAHUS, OHU UMEIOT BO3MOKHOCTh JyMaTh, MIOHUMAaTh U 00OCHO-
BBIBATh PEILICHHUS.

CoBMecTHas IeATeTbHOCTh MPEIoiaracT BKIa KaXI0T0, 0OMEH 3HAaHUSIMHU, H/Ie-
MU, crioco0amu JercTBusi. Kakipiii CB000/1eH BBICKa3bIBAaTh CBOE, HAPAOOTAHHOE JINY-
HBIM OIIBITOM, TPOMCXOAUT B3aMMOOOOTAIIEHNE U KOPPEKIINS COOCTBEHHON MO3UIUU:
OT B3aUMOIIOHUMAHUS - Yepe3 B3aUMOJICHCTBUE — K B3aMMOOOOTAIICHUIO.

Ilpesenmayuu ¢ ucnonv3oeanuem paziudHbIX 6CHOMOCAMETbHBIX CPEOCHME C
00cyycoenuem. Vcionb3yrOTCS pa3InyHbIe BCIIOMOTATENbHBIE CPEJICTB: JI0CKA, KHUTH,
BUJICO, CIAW/IbI ISl KOMIBIOTEPOB U T.M. MIHTEpaKTUBHOCTH oOecneunBaeTcs Mpoliec-
COM TOCJEAYIOIIET0 00CYXKIEHUS.

Oopamnasn cea3p - aKTyaln3alys MOTYUYCHHBIX HA JICKIIUU 3HAHUU ITyTEM BbISC-
HEHUS PEaKINU YYaCTHHUKOB Ha 00CYX/1aeMbI€ TEMBI.

Jluckyccus — oJlHa U3 BOKHEUIIUX (POPM KOMMYHUKAIUH, II0I0TBOPHBIA METO
pELIeHHs] CIOPHBIX BOIPOCOB M BMECTE C TEM CBOEOOpa3HbIil cocod mo3Hanus. Jluc-
KyCcHUs MpeycMaTpuBaeT 00CyXI€HHE KaKOTro-T100 BOMPOCa WK TPYTIIbI CBSI3aHHBIX
BOIPOCOB KOMIIETCHTHBIMU JIUIIAMH C HAMEPEHUEM JIOCTUYb B3aUMOIIPUEMIIEMOT0 pe-
meHus. J{luckyccus iBIsieTCsl pa3HOBUIHOCTBIO CIIopa, OJM3Ka K MOJIEMHUKE, U MPEJICTaB-
JsieT coO0M cepuro YTBEPKIACHUH, 10 0OUYepeaN BhICKA3bIBAEMbIX YYACTHUKAMHU.

Tabauna 6
IIpuMeHeHHe AKTHBHBIX 1 HHTEPAKTHBHBIX 00pa30BaTeJIbHbIX TEXHOJIOTHIi

HaumeHnoBanue HCIOJIb3Y-

Ne e€MbIX AKTUBHBIX U MHTEP-
Tema u popma 3aHsATHS

n/n AKTHBHBIX 00pa3oBaTeib-
HBIX TeXHOJIOTHH

1 PopMHpOBaHHE KaueCTBA BOJIbI JI | IlpobieMHas TeKIust
OmnpeneneHre 00bEMOB SKOJIOTHYECKOTO CTOKA I13 | AHanu3 KOHKpPETHBIX CUTYa-
O60cHOBaHME MapaMETPOB BOAOIOIB30BAHUS ISl UPPU- Ui
TrallMOHHO-2HEPreTHYECKUX LIEeTIEH.

2 [Ipormecc caMoOUHIIIEHUSI BOJHBIX 00BEKTOB JI | [IpobiemHast JeKIHs
Crioco0sI yueTa U ynpaBieHus: cCaMOOYUIieHueM BOAHBIX | [I3 | AHanu3 KpUTHUECKUX CUTY-
00BEKTOB anui

3 [IpuHIMIBI BOOMOIB30BaHUS (ONTUMANBHOCTH, IipesioM- | JI | [IpoGnemuas nexnus
JeHUs IeHCcTBUS paKTopa, BHE3AITHOTO YCUIICHHUS [1aTO-
IreHHOCTH, TyOIupoBaHus, 3iiopun NepBbIX YCIEXOB).
WX y4eT B BOJONOJIb30BAHMH.

OrneHka BIUSHUS CENbCKOXO03SIMCTBEHHBIX yroaui (6o- I13 | AHanu3 KOHKPETHBIX CUTYya-
rapHbIX, MEJIMOPUPYEMBIX ) Ha TIOBEPXHOCTHBIN U MOA3EM- Ui
HBIN CTOK

4 BrnusiHue aHTpONOTeHHBIX (DAKTOPOB JI | TlpobieMHast IeKIHsI
Co31aHne MMUTAIIHOHHON MOJIENN THAPOrpaduIecKoit I13 | AHanu3 KOHKpPETHBIX CUTYa-
cetu 005071

5 BepostHocTHBIE crIOCOOBI: cTaTHCTHUECKUE, MapkoBckue | JI | TlpoGnemHas nekius
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HanMeHOBaHME UCTIOJIb3Y-
Ne eMbIX AKTHBHBIX U HHTEP-
Tema u popma 3aHATHS
n/n aKTHBHBIX 00pa3oBaTeib-
HBIX TeXHOJIOT UM
npoiiecchl. Mcnoyib30BaHUE TEOPUH CIYyUANHBIX MTPOIEC-
COB JUIS TOJYYEHUS JETEPMUHUPOBAHHBIX 3aBUCUMOCTEN
BeposaTHOCTHBINM POTHO3 3arpsi3HEHUS BOJIbI B pEKe m AHanu3 KOHKPETHBIX CUTYa-
105044
6 OcCHOBHbIE TIOJIOKEHUS U pelaeMble 3aJa4u ¢ UCNonb3o- | JI
. [Ipobnemuas neKmus
BaHueM Teopuu «Mrpel ¢ mpupoaoin»
Bri0op HanmyuIieii ctpaTerny npoIrycka moJIOBOIbS U I13 | AHanu3 KOHKpPETHBIX CUTYa-
HaIOJHEHUsI BOJOXPAaHWIHINA CITIOCOOOM UTPHI C PUPO- 1005071
JI011) UCTIONB3YS pa3HbIE KPUTEPHH.

6. Tekymmii KOHTPOJIb YCIIEBA€MOCTH M IIPOMEKYTOYHAS ATTECTALMS
10 NTOraM OCBOCHMS TUCIHUTIIHHBI

Llenbro Beex GOpPM KOHTPOIIS SABISAETCS IPOBEPKA YPOBHS OCBOECHHS CTYIEHTAMM
JHCLUIUIMHBI ¥ IIPOBOAUTCS HA NPOTSKECHUM BCETO yIEOHOI0 CEMECTpa.
Texkyummii KOHTPOJIb CTYJEHTOB — OCYIIECTBIISAETCA C IIOMOILIBIO CIIEXYIOIINX
dbopm:
v/ y4er moceuieHuii 1 paboThl Ha JIEKIMOHHBIX, IPAKTHYECKUX U J1a00PaTOPHBIX
3aHATHSIX,
v/ BBINIOJIHEHHE PAOOT,
v/ pellleHHe TUIOBLIX 3aad.

CamocTosTenbHas paboTa 0 KypCy OLIEHMBAETCS M0 PE3YIbTaTaM U3yYEHHUS Te-
KYLIMX U JONOJHHUTEIBHBIX TEOPETUIECKUX BOIPOCOB, MO IOATOTOBKE K 3AHATHUSAM U
PEIIEHUIO TUIIOBBIX 3a1a4. IIpH CaMOCTOATEILHOM U3yYE€HHHU BOIPOCOB 110 JUCHUILTAHE
CIIEyeT MONIb30BaThC MCTOYHMKAMM U3 CIIMCKA JINTEPATYPBI, IIPUBEICHHOTO B pabodeit
IpPOrpaMMe M MHTEPHET-PECYPCAMH.

Texymuii KOHTPOJIb 110 AUCLUIIIMHE IIPOBOIUTCS 10 OKOHYAHUIO H3yYEHHUS TEOPE-
THYECKOTO Pa3/iesa ¥ 3aBEPUICHHUIO0 OCHOBHBIX IJIAaB MPAaKTHYECKOH PabOTHI.
IIpoMeKyTOYHASI ATTECTAIMS IIPOBOIUTC B COOTBETCTBUHM C I10JI0KEHHUEM O Te-
KyIIEM KOHTPOJIE M IIPOMEKYTOYHON aTTECTALIUH.
[TpoMesKyTOYHas aTTeCTalus OCYIIECTBIISAETCS B KOHIIE CEMECTPA M BKJIIOYAET:
v/ B IPOBEJICHHE 3a4€TA C OLIEHKOM 110 TEOPETUIECKOMY KYPCY.
v/ BBINOJIHEHHE M 3Al[Ta PACYETHBIX 3a1aHH.

K 3adery ¢ omeHKo# TOMyCKAOTCS CTYACHTHI, BHITTOJHUBIIIHNE U 3alIUTHBIINEC Pac-
yeTHbIe paOoThL. [Ipy MOATOTOBKE K cade 3adera ¢ OIEHKOM PEKOMEHIyETCs MOJIb30-
BaThCS 3aIMCSAMH, CICTaHHBIMH Ha JICKITMOHHBIX U MPAKTUYECKUX 3aHIATHAX, a TAK)KE B
X0/l TEKyIIEeH CaMOCTOSTEILHOM pabOThl, BBHIIOJTHEHHON pacyeTHO-rpaduyecKkoit pa-
O0THI. 3aUeT C OIIEHKOM MPOBOJIUTCS B YCTHOM M MUCbMEHHOM (hopMe 1 BKIIFOUAET B ce0s
OTBET CTY/ICHTA Ha TECOPETUICCKHE BOMPOCHI WJTK PEIICHHE TPaKTUIecKuX 3a1ad. [1o ero
UTOTaM BBICTABIIACTCS OIEHKA 10 YEThIpEX OanbHOM cucteme oT 2 0 5.
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6.1. TunoBbie KOHTPOJIbHBIC 3aJaHUA UWJIN HHBIC MaTE€pHUaJbl, HCOﬁXOI[I/IMLIe JJIsA

OlLlEHKH 3HAHM I, yMEeHUIi 1 HABBIKOB M (WJIM) ONbITA AeSITEJIbHOCTH

TunoBble 3ala'vi 1JIdA MPOMEKYTOYHOI0O KOHTPOJIA 3HAHM oﬁyqaloumxcn

3aoauu no meme Ne 1 Ouenka BKJIaJa HCTOYHMKOB B 3arpsi3HeHHE PeKH U UX BJHMsSHHE HA Ka-

4Y€CTBO BOAbI.

O6beM ctoka pexn 500 mima.m>. [lnomans Gacceiina pexu 3000 xm?. Tlnomaas OpoIIAEMBIX 3€MENb
5% mnomanu ¢/x 3emens. [Inomanp ocymenus 2% miomaau ¢/X 3emenb. JoJs moA3eMHOT0 MUTaHUS

exu 20%.

HcToyHUK 3arpsi3HEHUS Bogonorpebnenne W, M, M3
KbBX 30
[IpombIILIEHHOCTB- 1 90
[IpOMBINIUIEHHOCTH-2 100
[IpomMblIlIIEeHHOCTH-3 80
Opoiienue 50
OporiaeMble 3eMJIU

Ocymaemble 3eMIu

Bborapusie 3emin

NTOI'O no BogonoTpeOuTeIsim 350

Tpe6yeT05I: CacIaTb HPOTrHOCTHUYCCKYIO MOACIIb OLICHKH Ka4€CTBa BOJbI B PCKE, C ITIOMOIIBIO KOTO-

pO¥ ONIpEAEITUTH:

1. Omnpenenuts TpeOyemyro 3 HEKTUBHOCTh BOJOOXPAHHBIX MEPOMPHUATUH.
2. OmnpenenuTh BKJIaJ HICTOYHUKOB 3aTrPsS3HEHHE B YXY/IIICHHE KaueCTBa BOJIBI.

3. DddexkTUBHOCTH BBECHHUS BOI00OOPOTA B KOHKPETHOW MPOMBIIIEHHOCTH IO YIYUYIICHHUIO Ka-

4ye€CTBa BOIHBI.

O6beM cToka pexu 450 mua.m?. Ihnomans 6acceiina pexu 2800 km2. I[Tnoma s OpoIIaeMbIX 3€Meb

4% tutommanu c/x 3emens. [Imomans ocymenus 2% muomann ¢/X 3eMenb. J{oyst MoA3eMHOTO MUTAHUS

exku 15%.

HcToyHuK 3arps3HEeHUs Bogonorpe6nenne W, min, M>
KBX 20
ITpombltiuieHHOCTB- | 70
[TpOMBITIIEHHOCTH-2 80
[IpoMBbIIUIEHHOCTH-3 60
OponieHue 40
OpoiaeMpie 3eMJIN

Ocy1iaeMble 3eMJIU

boraphsie 3emin

NTOI'O no BogonoTpeOuTeIsim 270

TpeOyercs: caenaTh MPOrHOCTHYECKYIO MO/IEIb OIICHKU Ka4yeCTBa BOJIbI B PEKE, C TTOMOIIBIO KOTO-

POM OIIPEAEIUTH:

4. Omnpenenuts TpeOyemyro 3(h(HEeKTUBHOCTh BOJOOXPAHHBIX MEPOIPHUAITHH.

5. Omnpenenuts BKJIaJ HCTOYHUKOB 3arps3HEHUE B YXYIICHHE Ka4eCTBa BOJIBI.

6. DOdPexTUBHOCTH BBEECHUS IOBTOPHOTO BOJIOCHAOKEHHS OPOIICHHS CTOYHBIMH BOJIAMH TIPO-
MbIieHHOCTd U KBX. Cuntarsh, 4TO 3eMiieAeIbuUeCKUE TIOJIST OPOIICHUS TTOITOTOBIICHBI JIJIS

NpHUEMBI BCCX CTOYHBIX BO.
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3aoauu no meme 2. Il puHIUNBI PALMOHATBHOTO BOIONOJIb30BAHMS
3agaua 1 Onpenenenue tpedyemoro oowvemMa st KbX

Bapuant UKCIICHHOCTh HacelICHUs, Hopwma BogonoTpeOaeHus, ji/cyT*uer.
TBIC. Yl
1 100 170
2 200 180
3 300 190
4 400 200
5 500 210
3agaua 2 Onpenenenue TpedyeMoro oobeMa Jyisi MPOMBIIIIICHHOCTH
Bapuant O0beM IPOIYKIUH, THIC.T Hopwma Bogonorpebenus, M>/1.
1 100 3500
2 200 500
3 300 300
4 400 280
5 500 250

3apaua 3 Onpenenenue TpedyeMoro oobeMa ISl CeIbCKOX03SIMCTBEHHOTO BOIOCHA0KCHUS

YucieHHOCTh Hopwma
IToronoBbe ckota, | Hopma Bogonorpebienus,
BapuanTt | HaceneHus, | BogomoTpediIeHus, "
* TBIC. TOJIOB n/cyT*rout.
TBIC.YEJI a/cyT*uen.
10 1 100
2 20 2 85
3 30 3 100
4 40 4 85
5 1 30 5 65
6 5 50 6 50
7 6 80 7 45
8 7 125 8 40
9 8 85 9 35
10 9 125 10 30

3agaua 4 Onpenenenue TpedbyeMoro o0beMa JJisi OPOIICHHUS

Bapuant [Tnomaap oporieHus, ra OpocuTtenbHas HopMa, M>/ra
1 300 900
2 400 1000
3 500 1200
4 600 1400
5 700 1600

3aoauu no meme 3. MOHMTOPHHI MCII0JIb30BAHHUA BOAHBIX PeCypcoOB
1. Onpenenuts. Kakue BOJIOOXPAHHBIE MEPOIPHUATHS JJOCTATOYHBL, YTOOBI TOCTHYB TpeOyeMoi
spdextuBHOCTH DBOoM=0,6
e VYcrpoiictBo necononoc ian=0,25
e Pacrnamka nonepek ckiioHa Jprc=0,35
e Cuero3zanepxxanue IcH=0,15
e llcnonbs3oBaHue MEJIEHHO eUCTBYIONMX ynoOpenuit Omay=0,4
2. Omnpenenuth TpeOyemMyr0 d3PPEKTUBHOCTh MEPOTIPHUATHH 1O yIYUYIIICHUIO Ka4eCTBA BOIBI,
eciu: KodPPUIMEHT peaeNbHOM 3arps3HeHHoCcTH Kis=4,5.
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3. OmnpenenuTth 3HaUCHNE KOMIUIEKCHOTO TTOKa3zaTesns kadectBa Bobl (Ky;), ecnn:

BemecTBo Konnentpanus, mr/n | TIIK, mr/n
HedrenpoaykTsl 0,1 0,05
DeHoIb! 0,006 0,001
Menn 0,004 0,001
uHk 0,03 0,01
Kenezo 0,24 0,1
Hutpatsl 20 40
aMMOHHUH 0,1 0,5
BIIK;s 6 3

4. OnpenenuTs KAYECTBO PEUYHOM BOJBI, €CIIN:
crok pekr W,=300 mure.m?

Wcrounuk 3arpssHenust | Wy, MitH, M | Werounse sogmi, MIIH, M°
KBX 40 4
[TpomblIeHHOCTD- | 90 3
ITpOMBIIUIEHHOCTH-2 110 6
[TpoMBIIIIEHHOCTB-3 60 6
OpornraeMpie 3eMJIN 30 5
Ocy1iaembie 3eMJIU 70 14
Borapubie 3emiu 600 200
UTOI'O 1000 238

5. Omnpenenuts 3KOJTOTUIECKOE COCTOSHUE PEKH IO YCIOBUIO 3arpsI3HEHHOCTH, €CITU: KpUBast
00ecIeyeHHOCTH KOMIUIEKCHOTO MOKa3aTelsi MHAeKca 3arpsisHeHus Boa K3

5

4 /

Koz 2

—

-.__-_.__..--—"

0
?/,IIO 2|O 3|O 4|O SIO 6|O '?IO BIO QIO 190
-1

O0ecne4eHHOCTE, %0

6. HMcTouHMKM 3arpsi3HEHUs BOAHBIX OOBEKTOB:
— TEXHOJIOTMYECKUE CTOYHbIE BOJIbI IPOMBIIIIIEHHOCTH;
— JIMBHEBBIE CTOKH C TEPPUTOPUU IIPOMBIIIIIEHHOTIO IPEATIPUATHS;
— KOMMYHAaJIbHO-OBITOBBIE CTOKHU;
— HedTenpoayKTHI;
— (eHoBI;
— 3arps3HCHHBIEC JOHHBIE OTJIOKEHUS.

7. MeponpusTus 0 OXpaHe BOJHBIX 00BEKTOB OT 3arpsA3HEHHs] TOUEYHBIMH HCTOYHUKAMH 3a-
IPSA3HEHHUS:
— BOJIOOXpaHHAas 30Ha;
— 30HA CAaHUTApPHOU OXPaHBbI;
— o0BajoBaHNEe TEPPUTOPHH;
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rIy0OOKO€ PHIXJICHHE TTOYBHI,
OYMCTKA CTOYHBIX BOJ HA COOPYIKEHHUSX MOJHON OMOJOTUYECKON OUHCTKH,
CO3J]aHHE BOJJOOOOPOTHBIX CUCTEM BOJIOCHA0KCHUSI.

8. MepormpusTus o OXpaHe BOJAHBIX 00BEKTOB OT 3arps3HeHus Tu(pGy3HIMA HCTOUHUKAMH 3a-
IPSA3HEHUS:

JIECOTIOJIOCHI;
30Ha CAaHUTAPHOM OXpaHbl 1-T0 mosica;

30Ha CAaHUTApHOM OXpaHbl 2-To Nosica;

CHET03a/epKaHuE;

OUYMCTKA CTOYHBIX BOJ] HA COOPYKEHHUSX MOJHOM OMOJIOTUYECKON OUNUCTKH;
OMOJIOrMYEeCcKOe IUIATO JJIs JOOUYHCTKYU cTOYHBIX Box KBX.

9. Omnpenenuts [11C 3arps3Hstomero BemecTsa B peky (poH peku 3arpykeH), BbIOpaB He00xo-
IuMEIe nanaeie, ecan: IIJIK=0,1 mr/n
(bakTHuecKkas KOHIEHTpalus BemecTa B peke 0,05 mr/n
(bakTHUeCcKas KOHIEHTpAIHs BELIECTBA B CTOYHBIX BOAAX 2 MI/1
MUHUMaJbHasi KOHLIEHTpAlKs BEUIECTBA B CTOYHBIX BOJAX 10 UTOraM MPOIIEAIIETro roja 3 Mr/i
JI0ITyCTUMas KOHIIEHTpauus BemecTsa B ctouHoi Bozge 0,01 mr/n
daxTrueckuit pacxon Bobl B peke 10 m%/c
MHUHHMAJIBHBIA PacXo1 BOJBI B peke 1is rojaa 95% obecneyennoctu 2 m3/c
MUHUMAaJbHBIN PacXo]l CTOYHBIX BOJ 2
JUMUT cOpoca CTOUHBIX BOA 3 M>/4
pacxo/i CTOUYHBIX BOJ, COOTBETCTBYIOIINI BbIpaOOTKE 3aIlJIaHUPOBAHHOM MPOTYKIUMHU Ha Mpe-
cTosumii rox 2,5 M3/4

10.

11.

12.

13.

Kakne nHIuKaTOpHBIE OPraHU3MbI HCTIONB3YIOTCS IS OLEHKH 3(D(PEKTUBHOCTH paboOThI
OYKCTHBIX COOPYKEHUU

BOJIOPOCIIH;

pbIOa TpaBosAHAS;
pbI0a XUIIHHK;
MHUKPOOPTaHU3MBI.

Kaxmue HHIAWKATOPHBIC OPTaHU3MbI UCITOJIB3YIOTCA AJId OUCHKHU 3arpsI3HECHHOCTU BOABI CTOY-
HBIMH BOJaMH MPOMBIIIJICHHOCTHU

BOJIOPOCIIH;
pbI0a TpaBosAHAS;
pbi0a XUIIHHK;

MUKPOOPTaHU3MEI.

Kaxmue HHIAWKATOPHBIC OPraHU3Mbl UCITIOJIB3YIOTCA AJIA OLUCHKHU 3arpsAI3HCHHOCTU BOABI CTOY-
HBIMH BOJIAMH MTPOMBIIIJICHHOCTHU

BOJIOPOCIIH;
prIOa TpaBosAHAS,
pbi0a XUIIHHK;

MHUKPOOPTIaHU3MBI.

Kaxux MCTOJI0B KOHTPOJIA Ka4€CTBA BOJbI HECT:

OpPraHOJIENITHYECKU;
XUMHUYECKUH;
CaHUTAPHO-TOKCUKOJIOTUYECKUI;
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—  OHOJIOrMYECKUIL.

14. OGocHOBaTh BOJOOXpaHHbIE MEPONPUATHS 110 YIYUILIEHUIO Ka4YeCTBa PEYHOM BOJIbI, €CIIU:
crok pexr W,=300 miin.m? (He06x01uMble KOO(GPUIIMEHTBI MPUHATL CAMOCTOSATEIBHO.

HcTtounuk 3arpsisHenus | Bogonorpebnenue
W, MIIH, M3

KBX 40

[IpOMBINUIEHHOCTH 100

Opornenue 30

C/X BOJIOCHA0KCHHE 20

HUTOI'O 190

15. Onpenenuts UCTOLICHUE U 3arpsI3HEHUE PEKU HA BTOPOM BOJOXO3SIICTBEHHOM y4acTKe (He-
00x011Mble KO3((UIUEHTHI IPUHATH CAMOCTOSITENBHO), €CIIN:
Bononorpebnenue, MiH.m>

Bononorpeburens BXY
1 2

KbX 20 | 30
[IpOMBIIIEHHOCTD 100 | 80
OpomieHue 20 | 40
C/x BogocHa0xeHue 10 | 20
ITepebpocka cToka B ipyroi Oacceitn | - | 80
NTOI'O 160 | 200

O06BbeMBI CTOKA PeKH JUIst rojia 95% 00eCIeYeHHOCTH, MIIH. M

ITokazarenb BXY
1 2
AW 400 | 500

XapaKTepI/ICTI/IKa 3aIrpsA3HCHHOCTH CTOYHBIX BO/, M.]'IH.M3

HcTounuk BXY

1 2
KBX 20 | 300
[IpoMBINIIEHHOCTh 80 | 440
OpomnieHue 20 | 80

C/x BonocHabxenne | 10 50
Opomaemblie 3emsin | 50 | 180

Borapubie 3emiu 80 | 270
UTOI'O 260 | 1320

Tecmut no meme 4 11pod1eMbl pANHOHAJIBHOI'0 HCII0/Ib30BAHHUA BOAHBIX PECYPCOB

1. HA KAKME BN J1bI BOJAOIIOJIb3OBAHWA AEJIATCA BOJHBIE OB BEKTBI
1) X0351CTBEHHO-TTUTHEBOE

2) ppIO0X03HCTBEHHOE

3) KyJIbTypHO-OBITOBOE

4) uppuraiioHHO€

5) sHEpreTuuecKoe

2. YPOBEHb OLIEHKM BO3JIEMCTBUS HA OPTAHM3MBI C [TIOMOIIBIO TIJIK
1) HaamOpOTrOBBIN
2) moANOpPOT OB
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3) nomycTuMBIi
4) HEeUTpaIbHbBIN
5) npuemieMbIi

3. DKOJIOTMYECKHUIT HOPMATUB KAUECTBA BO/IbI
1) IIJIC

2) HJIB

3) TIJIK

4) OBIY

5) HJC

4. TEXHOJIOTUYECKUI HOPMATUB KAUECTBA BOJIbI
1) I/IC

2) HIB

3) TIJIK

4) OBLlY

5)HJIC

5.49TO YUUTBIBAET I1JIK

OnacHOCTh KOHKPETHOTO BEIIECTBA

O61Bem cOpoca 3arps3HSIONIETO BEIIECTBA B BOJHBIN 00BEKT
3arpsA3HEHHOCTh CTOYHOM BOIBI

3arps3HEHHOCTh BOJIbI PUPOJIHBIX BOAHBIX 00BEKTOB
IIpurogHOCTh BOBI 1JIs1 KOHKPETHBIX 1LIEIEn

CoBMecTHOE JIEUCTBUE 3arps3HSIONIMX BEIIECTB HA OPTaHU3MBI

SR wN-

6. UTO YUUTBIBAET JOITYCTHUMAS KOHIIEHTPALINA BEILIECTBA
OnacHOCTh KOHKPETHOTO BEIIECTBA

O06BeM cOpoca 3arpsA3HSIOIIETO BEIIECTBA B BOJHBIH 00BEKT
3arps3HEHHOCTh CTOYHOM BOJIBI

3anH3H€HHOCTL BOABI MPUPOJHBIX BOAHBIX 06'LCKTOB

HpI/IFOlIHOCTI) BOJbI IJIs1 KOHKPCETHBIX ueneﬁ

CoBMecTHOE ﬂeﬁCTBHe 3arpA3HAOMINX BCHICCTB HA OPTaHHU3MbI

S S

7.49TO YUUTBIBAET ITAC

OHaCHOCTB KOHKpCTHOFO BeHIcCTBA

O6bem cOpoca 3arps3HSIONIET0 BEUIECTBA B BOJHBIN 00BEKT
3arps3HEHHOCTh CTOYHOM BOJIBI

3arps3HEHHOCTh BOJIBI PUPOAHBIX BOJHBIX O00BEKTOB
[TpuroaHOCTH BOBI I KOHKPETHBIX IIEJICH

CoBMeCTHOE IEMCTBUE 3arpsI3HSIOIIMX BEIIECTB HA OPTaHU3MBI

SR S

8. IAMTE IIPABUJILHOE OITPEJIEJIEHUE, UTO TAKOE 3ATPA3HEHME BOJIbI

1) 3arpsi3HeHHE BOJ - IPUBHECCHHUE B Cpely WM 00pa30oBaHUE B HEH (QU3HYCCKUX, XUMUYCCKUX HITH
OMOJIOrMYECKHX areHTOB, HEOIArOMPHUATHO BO3ICHCTBYIOMINX HA CPEAY )KU3HU MU HAHOCAIINX YPOH
MaTepHaIbHbIM IIEHHOCTSIM.

2) 3arps3HeHHe BOJ - IPUBHECEHHUE B CPEeAy WIM MPEBBIIIEHUE, 32 pacCMaTpUBAaEMOE BpeMs, ecTe-
CTBEHHOTO CPETHEMHOTOJICTHETO YPOBHS KOHIICHTPALIMHU MEPEUYNCICHHBIX areHTOB, HEOIAronpusITHO
BO3/ICHCTBYIOIINX Ha CPEIy KU3HH WIH HAHOCSIIUX YPOH MAaTEPUATHLHBIM IEHHOCTSIM.

3) 3arpsi3HeHHE BOJ - IPUBHECEHHUE B CpEy WM 00pa3oBaHHe B HEH (PM3NYECKUX, XUMUYECKUX WU
OMOJIOTMYECKHUX areHTOB MIIU MPEBBILICHUE, 32 PACCMAaTPUBAEMOE BPEMs, ECTECTBEHHOTO CPEIHEMHO-
TOJICTHETO YPOBHS KOHLEHTPAIMH MEPEUHCICHHBIX areHTOB, HEOJIaronpusATHO BO3JIEHCTBYIONIMX HA
Cpey KH3HH WIH HAHOCSIIUX YPOH MaTepHaIbHBIM IIEHHOCTSIM.
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9.KAKUE I'PVIIIIbI JIIIB BBIAEJIAKOT AJI51 BOAHBIX OB BEKTOB KOMMYVYHAJIbBHO-BbI-
TOBOI'O BOJIOIIOJIb3OBAHU A

1) ppIOOX035HCTBEHHBIN

2) opraHoJenTHYCCKUI

3) TOKCUKOJIOTHYECKHIT

4) CaHUTaPHO-TOKCUKOJIOTHYECKHI

5) caHUTapHBII

10.KAKME I'PYIIITBI JITIB BBIJEJISIOT JIJ151 BOAHBIX OB bEKTOB PHIBOXO35IMICTBEH-
HOI'O BOAOITOJIb30OBAHU A

1) ppIOOX O3S HCTBEHHBIN

2) OpraHoOJIENTHYCCKUI

3) TOKCUKOJIOTHICCKHI

4) cCaHUTapPHO-TOKCUKOJIOTHYECKHI

5) caHUTapHBIH

11. ITPEJEJIBHO I[OHVCTI/IMBIPI CBPOC OTO

1) macca BemiecTBa B BoJie BOAHOTO 00BEKTa, MAKCHUMAJIBHO JIOITYCTUMAs B TAHHOM ITYHKTE B STUHUILY
BPEMEHH C LIETBI0 00ECTICUCHHSI HOPM KaueCcTBa BOJbI B KOHTPOJIHHOM ITYHKTE

2) Macca BEeHIeCTBa B CTOYHBIX BOJIaX, MAKCUMAJIBHO JIOMYCTUMAas K OTBEJEHHUIO C YCTAHOBJICHHBIM
PEXKUMOM B JAaHHOM ITYHKTE BOJHOTO OOBEKTA B €AMHUILY BPEMEHH C LIENbI0 00eCTIeYeHHSI HOPM Ka-
YeCTBA BOJbI B KOHTPOJIBHOM ITYHKTE

3) Macca BeliecTBa B CTOYHBIX BOJIaX, MAKCUMAJIbHO JOMYCTUMAs K OTBEJCHHUIO C 1IEJIbI0 00eCTIeUeHUS
HOPM KaudecTBa BOJIbl B KOHTPOJIbHOM ITYHKTE

12.  YKAXUTE YCJIOBUE 3ATPA3HEHU A CTOYHBIX BOJ, eciiu C — dakTrdeckas KOH-
HeHTpaus Bemectsa, G — GpakTryeckuii 00beM copoca 3arps3HsIonero BemecTBa, C jon — J0MYyCTH-
Masi KOHIIETpaIUs BEIIeCTBA B CTOYHOM BOJIE

a) C>IIIK

b) C>I1JK

c) C>Chon

d) C=Cjon

e) [NAC>G

f) MNAC<G

13. YKAXKXUTE YCIIOBUE 3AT'PASHEHU A ITPUPOJJHBIX IIOBEPXHOCTHBIX BO/]
BUMOT'EHHBIM BEHIECTBOM, ecnu C — paktuueckas KoHIIeHTpanus Bemectsa, G — dak-
TUYECKUI 00beM cOpoca 3arps3Hsoero BemecTna, Cuon — 10MycTUMAask KOHIETpaLus Bellle-
cTBa B cTO4UHOM Bosie, CHoH — KOHIIEHTpAIsI BEIIECTBA B €CTECTBEHHOM (POHE
a) C>Cdon
b) C>ITAK
c) C>Chon
d) IIIAC<G

14. YKAXKUTE YCIJIOBUME 3AT'PA3HEHM A ITPUPOAHBLIX [TIOBEPXHOCTHBIX BOJI HE
BUMOT'EHHBIM BEHIECTBO, ecnu C — aktuyeckas KoHIeHTpaIus BemecTsa, G — GpakTu-
yecKuil 00beM cOpoca 3arps3Hsomero BemecTna, Cuon — 10MycTUMas KOHIETpallys BellecTBa
B cTOYHOM BoJe, CPOH — KOHIIEHTpAIHs BEIlleCTBA B €CTECTBEHHOM (OHE
a) C>Cdon
b) C>IIJIK
c) C>Chuon
d) IIIAC<G
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15. YKAXKUTE YCIJIOBUE 3ATPA3SHEHU A ITPUPOAHBIX ITOJA3EMHBIX BO/I, ecnu C —
dakTHUeckas KOHIIEHTpaIus BemecTBa, G — ¢pakTudeckuit 00beM cOpoca 3arps3HsIIOIIEro Be-
mectBa, Cyon — JOMYCTHMAs KOHILIETPAIHSI BEIIECTBA B CTOYHOHN Bojie, CPOH — KOHILIEHTpALIHS
BEILIECTBA B €CTECTBEHHOM (pOHE
a) C>IIIOK
b) C=IIJK
c) C>Cuon
d) C>Cuon
e) IIAC>G
f) TAC<G
g) C>Cdon

16. ITIPABUJIbHOE OITPEJIEJIEHUE SKOJIOTMYECKOTIO ITJAK JAJIA TIOBEPXHOCT-
HOTI'O BOJIHOI'O OBBEKTA, ecnu 1aHO: CpeAHEMHOTOJIETHSASI KOHIIEHTpauus ¢cp=0,4
MT/JT; JOBEpUTENBHBIN HHTEpBaNI onpenenenus cpennero 0,03mr/n

a) 0,43 mr/n
b) 0,46 mr/n
c) 0,49 mr/n
d) 0,37 mr/n
e) 0,34 mr/n
f) 0,40 mr/n

17. TIPABUJIBHOE OITPEJJIEJIEHUE 5KOJIOTMYECKOTO ITJAK AJIA [TIOBEPXHOCT-
HOTI'O BOJJHOTI'O OBBEKTA, ecnu 1aHO: CpeAHEMHOT OJIETHSISI KOHLIEHTpanus ¢cp=0,05
mr/n ommmoka cpeanero 0,01mr/n koapdunuent CrriogenTta Ha 5% ypOBHE 3HAUUMOCTH
2,0452

a) 0,085 mr/n
b) 0,070 mr/n
c) 0,112 mr/n
d) 0,050 mr/n
e) 0,055 mr/n
f) 0,084 mr/n

18. IPABUJIbHOE OITPEAEJIEHUE 3KOJIOTUYECKOTIO ITAK JJIA TIOBEPXHOCT-
HOTI'O BOJHOTI'O OBBEKTA, ecnu 1aHo: cpeaHe-MHOT0JI€THSs KOHLIEHTpaus Ccp=0, 1
Mr/11; cpenHekBaapaTuueckoe otkinonenue 0,04 mr/m, koaddunuent Cterogenta Ha 5%
ypoBHe 3HauyuMOoCTH 2,0452, 00beM BBIOOPKH JaHHBIX n=30 ImIT.

a) 0,115 mr/n
b) 0,142 mr/n
c) 0,154 mr/n
d) 0,317 mr/n
e) 0,134 mr/n
f) 0,410 mr/n

19. XO3MCTBEHHOE MCIIOJIb30BAHUE BOJIHBIX PECYPCOB MOXET BbI3BATH
1) ucToienue pex 1 BOJI0EMOB

2) majJieHue ypoBHSI MUPOBOIO OKE€aHa

3) 3arpsisHEeHHE aTMOC(EpPhI

4) 3arpsizHeHue ruapochepsl

5) u3MeHeHue TeHeTHYECKUX TapaMeTpOB CTOKa

20. CbPOC 3AI'PA3HEHHBIX CTOYHBIX BOA ITPUBOAUT K
1) npeBBILIEHNIO HOPMATUBOB KaueCTBa BOJIbI
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2) BTOpUYHOMY 3arps3HEHUIO

3) yXyAIIEHUIO YCIOBHI BOJAONOIb30BaHUS
4) He0OX0IMMOCTH BOJOTOATOTOBKH

5) 3arpsA3HEHUIO TOHHBIX OTJIOKEHHI

21. HASOBUTE I[TPUYUHBI 3ATPA3HEHUA BOJIHBIX OB BEKTOB
1) HecoBmaieHNE BOJHOTO PEKUMA U TPeOOBaHMI BOIOTIONB30BaHUS

2) mpeoOpa3oBaHrEe IPUPOTHBIX BOJHBIX 00BEKTOB

3) upe3mepHOe BOAOMOTPEOICHUE

4) cOpoc 3arpsiI3HEHHBIX CTOYHBIX BOJI

5) moCTyIUIEHHE B BOJIHBIN OOBEKT TPYIHO pa3jiaraéMbIX BEIICCTB

3aoauu no meme 5. O00CHOBaAHNE BOJOX03ACTBEHHBIX MEPONPHUATHI

3agaua 1 Onpenenuth 00ecreueHHOCTh BOIOW HACEIEHUS U OTpacieil skoHoMuku. Heo6xomumblie
KO3 (OUIIMEHTHI TPUHATH CAMOCTOSTENBHO.

Bapuant O0beM cToka pekw, Bojonorpebienue, MiiH.M>
MJIH M KBX [Ipom. C/x Bop. Oponrenre
1 300 10 80 5 30
2 350 15 85 6 35
3 400 20 90 7 40
4 450 25 95 8 45
5 500 30 100 9 50

3agaua 2 OnpenenuTh 00ECIEUeHHOCTh BOJIOW HACEICHHUS M OTpacieii 5koHoMukH. HeoOxomumble
KOX(PPHUIMEHTHI MPUHATH camocTosiTenbHO. [ DC paboTaeT paBHOMEPHO 10 MecsiaM rofa. BoaHbri
TpPaHCIOPT paboOTaET B TEUEHUE 5 MECSIIEB.

O6Bem Bosgonorpebienue, MTH.M> Ooeme! BOAOTIONGIOBA-
Bapuanr | cToka pexw, ; 2, MR
MJIH M3 KBX | Ilpom. ]g); Opoinenue |§cle BT
1 300 10 80 5 30 240 120
2 400 15 85 7 32 320 160
3 500 20 90 9 34 400 200
4 600 25 95 11 36 480 240
5 700 30 100 13 38 560 280

3apauya 3 Onpenenuts 00eCIEYeHHOCTh BOIOM HaceleHHus U oTpacield s3koHoMuku. Heo6xoanumele
K03(phureHTs NpUHATL caMocTosTeNbHO. ' DC paboTaeT paBHOMEPHO 10 MecsaM roaa. BoaHslit
TpaHcnopT padortaet B TeueHuu 6 mecses. KbX u ¢/x BomocHa0xeHnne noTpediasieT Boay U3 MOA3EM-
HbIX ropu3oHTOB. KbX norpebisier Boly U3 ruApaBIndyecKy He CBA3aHHOIro ropu3onTta. C/X Bogo-
CHA0KEeHUE OCYIIECTBISAETCS U3 IUAPABINYECKH CBSI3aHHOIO FOPU30HTA (KO3 PUIIMEHT IuipaBInye-
ckoii cBsi3u 0,3)

3 O6beMbl BOJONOIB30BA-
BononoTpebaeHue, MITH.M 3

OObeM cToKa HUSI, MITH.M
Bapuant €K, MJIH M C/x

peKt, KBX | Tpom | - | Opom | IDC BT
1 200 10 80 5 30 160 80
2 250 15 85 7 32 200 100
3 300 20 90 9 34 240 120
4 350 25 95 11 36 280 140
5 400 30 100 13 38 320 160
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3aoauu no meme 6. O00CHOBaHHE BOJOOXPAHHBIX MEPONPUATHH

3agaua 1 OueHUTH Ka4ecTBO BOAKI B peKe: cTOK peku 300 MIIH. M , BOJA MCIONL3yeTCs IS LeIel
IPOMBIILIEHHOCTH B 006eMe 80 MIIH. M3 , 5KMBOTHOBOACTBA — 40 MIIH. M?, TOPOICKOTIO K.0.X. B 00BEME
50 mun. M. Topox 3abupaeT BOAy M3 NOA3EMHOIO BOJOHOCHOTO TOPU30HTA THAPABIMYECKH CBSA3aH-
HOTO ¢ pekoil (ko3¢ durment ruapasiarndeckoit cBs3u 0.1). CTounble BOJbI TOPOJA M MPOMBIIIIICHHO-
CTH TIOJIAFOTCS] HA OYUCTHBIE coopykeHus (dhdekTuBHOCTL ouncTku 70%) CucTemMbl BOJOCHAOKEHUS
npAMOTOUHbIE. HEOOX0AMMO TIPENYCMOTPETH CYI0XOAHBIE MOMyCcKu B 00beme 100 muH. M. Tlepuos
naBuranuu 4 mecsa. B cocrae BXK umeercs I'IC. O6bem Boas! wig ['DC cocrasnsger 240 miaH. M3
(paBHOMepHas paboTa B TeueHuH roja). HeoOxoaumele KOAQGUIMEHTHI IPUHATH CAMOCTOSATEIBHO.

3agauya 2 OUeHUTh Ka4eCTBO BOIBI B PEKE: CTOK pekr 350 MJIH. M? , BOJa MCIONL3YETCs IS 1eIeh
MIPOMBIIIUICHHOCTH B 00BeMe 90 MITH. M3 , dKUBOTHOBOJACTBA — 50 MJIH. M7, TOPOJICKOTO K.0.X. B 00beMe
30 mun. M. Topox 3abupaeT BoAy M3 MOA3EMHOIO BOJOHOCHOTO TOPU30HTA THAPABIMYECKH CBI3aH-
HOTO € pexoit (kodpduiuent ruapasirndeckoit cs3u 0.3). CTouHbIE BOJBI TOPO/Ia MOJAIOTCS HA OUUCT-
Hble coopyxkeHus (3dpdexTruBHOCTH 0OunCTKH 80% ) Crctemsl BojjocHaOxkeHus npsMoTouHble. Heobxo-
JIMO TIPEYCMOTPETh CYJ0XOIHBIE MOMYCKH B 00beMe 90 miaH. M>. [lepuoa HaBuranuu 3 mecsna. B
coctae BXK umeercsa I'DC. O6bem Boasl 1t I'DC cocrasnsger 200 M. M3 (paBHOMEpHas paboTa B
TeueHuu roja). Heobxonumeie Ko3GUIIMEHTH TPUHATH CAMOCTOSITEIBHO.

3agaua 3 OUeHUTh KA9€CTBO BOJBI B PEKe: CTOK pekr 450 MuH. M® , BO#a MCHONB3YETCS IS eIei
IPOMBIIIEHHOCTH B 00beMe 120 MitH. M3, )KHBOTHOBOACTBA — 60 MIIH. M?, TOPOICKOTO K.0.X. B 00bEME
20 mun. M. Topox 3a6upaeTr BoAy U3 HOA3EMHOIO BOJAOHOCHOTO FOPU30HTA MMIPABIMYECKU CBI3aH-
HOTO C peKoii (koahdunueHT ruapasiaudeckoii cBszu 0.4). CTouHble BOIBI TOPOAA MOJAIOTC S HA OYUCT-
HbIe coopyxkeHus (3pdexTuBHOCTE OUUCTKH 75%) CrcTemMbl BOJIOCHA0KEeHHS MpIMOTOYHbIe. Heo6xo-
JIUMO TIPELyCMOTPETH CyJOXOAHBIE TIOMyCKU B 00beMe 80 mitH. M>. [Tepuon HaBuranuu 2 mecsna. B
cocrase BXK nmeercs IDC. O6bem Boasl 11t I'DC cocrapnster 240 muH. M3 (paBHOMepHas paboTa B
TeueHuu roja)..Heobxonumelie KO3GUIIMEHTHI TPUHATH CAMOCTOSITEIBHO.

3amaua 4 OUeHNUTH KAaUeCTBO BOJBI B PEKE: CTOK peku 250 MiIH. M? , BOjia MCTIOIB3yETCs IS LeTIei
IPOMBIIUIEHHOCTH B 00beMe 70 MIIH. M3 , )UBOTHOBOACTBA — 40 MiIH. M?, opomenus B 00beme 20
MiIH. M3, JKUBOTHOBOJICTBO 3a0MpaeT BOJY M3 MOJ3EMHOTO BOJOHOCHOTO TOPU30HTA THAPABIMYECKU
CBSI3aHHOTO C pekoi (koddduiueHT ruapaBaudeckoit cBs3u 0.3). CucteMbl BOJIOCHA0XKESHUS MPSIMO-
TouHble. He0OX0MMO MPeayCMOTPETh CYI0XOHBIE OMYCKH B 00beMe 60 mMitH. M>. [lepro/| HaBura-
muu 2 mMecsana. B coctabe BXK umeercsa 'DC. O6wem Boasl mis IDC cocrapnser 120 miH. M3 (pas-
HOMepHas paboTta B TeueHuu roja)..HeoOxomumbie k03 PULIMEHTHI IPUHATH CAMOCTOSITEIBHO.

3agaua 5 OueHUTL Ka4ecTBO BOAKI B PeKe: CTOK peku 220 MIIH. M°? , BOJA MCIOJb3yeTCs Ul Lelei
IPOMBIILUIEHHOCTH B 00beMe 80 MIH. M? , )KMBOTHOBOACTBA — 30 MiuH. M3, opomenus B 00beme 20
MiIH. M3, JKUBOTHOBOJICTBO 3a0MpPaeT BOY M3 MMOJ3EMHOTO BOJOHOCHOTO FOPU30HTA THAPABIMYECKU
CBSI3aHHOTO C pekoi (kodduiment ruapaBiaudeckoit cBs3u 0.5). CuctemMbl BOJOCHAOKEHHS TTPSMO-
Tounsle. Heo6X0aMMO MpeIyCMOTPETH CYI0XOAHBIE TIONMYCKH B 00beme 60 MiH. M>. Tlepron naBura-
uuu 4 — 5 wmecsaubl. B coctae BXK umeercs 'DC u peidroe xo3siictBo . O6beM Boabl s ['DC
coctasigeT 120 muH. M (paBHOMepHas paboTa B TeueHuu roja). JJis menei pplOHOro X03sicTBa Tpe-
OyIOTCS CrielMaIbHbIE TOMyCKU B ObeMe 50 MitH. M° B Teuenuu 7 u 8 MecsueB. HeoOxoaumbie Kod¢-
(GUITMEHTHI IPUHATH CAMOCTOSITETTBHO.

3aoauu no meme 7. HopMaTHBBI JOIIYyCTUMOIO BO3/1€iiCTBUS HA BOJAHbIE 00bEKThbI

3apgaua 1 Onpenenuts HopMmaTuB [1/IC nns HedTenpoayKTOB M MEIM, €CIU Pacxoj] CTOYHBIX BOJ
50n/c, IAKun=0,05 mr/a, IIAKM=0,001 mr/n, ¢on pexu 3arpysxen. ['pynmst JIIIB coorBeTcTBEHHO:
p/x, T.
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3apgauya 2 Onpenenuts HopMaTuB [1]1C 1u1st aMMOHUIHOTO a30Ta, B3BELICHHBIX BEIIECTB U (PEHOJIOB,
ecinu pacxon crounbix Box 200 n/c, I1/1Kaa=0,5 mr/n, I[TIK$=0,001 mr/n, ¢boH peku 3arpyKeH.
I'pynmer JITIB cooTBETCTBEHHO: T., 00, p/X.

3apaua 3 Onpenenuts HopMatus [1JIC nns cBuHeN, HUTPaATHI, (HEHOTIOB, HEPTETIPOTYKTOB, €CIIH pac-
xoxa ctounbix Bog 100m/c, IT[IKce=0,006 mr/m, IIAK#=40 mr/n, I[IIK}=0,001 mr/n, [TIJIKan=0,05
M1/, GoH pexu 3arpyxes. I'pynmnsl JIIIB cooTBeTcTBEHHO: T., T., p/X, P/X.

3angauya 4 Onpenenuts HopMaTuB [11C uist HUKENb, TPOMETPHH, PEHOIIOB, pEaIOH, €CJIM PACXO CTOY-
Hbeix Boa 100s/c, [TIKuauk=0,01 mr/a, IIKop=0,05 mr/n, [IAK$=0,001 mr/n, ITIJKpe=1 mr/n, ¢on
peku 3arpyxeH. I’ pynmnst JIIIB cooTBeTcTBeHHO: T., C-T., p/X, C-T.

3agaua 5 OnpenenuTs 3arpy’KEHHOCTh peYHOTO (DOHA, €CIIH: TaHbl 3HaYeHUsT (aKTHUICCKUX (POHOBBIX
koHUeHTpauui BemecTB (Cd, Mr/in), KOHLEHTpAlMM BELIECTB COOTBETCTBYIOIIMX €CTECTBEHHOMY
¢ony u ux I1JIK paBHbI:

BemectBa Co EcrectBennsii | IIIK JIIIB
¢doH

HedrenpoaykTel 0,01 0 0,05 p/x

denonl 0,006 0 0,001 p/x

Keneszo 0,03 0,004 0,1 T

[{uHK 0,002 0,001 0,01 T

B3B. Bem. 12 4 - Oo61.

PacueTrHo-rpaduyeckast padora 1
1o teme «O00CHOBaHNE BOJOOXPAHHBIX MEPONPUATHID)

enb. 1.1porHO3 U3MEHEHHS KOHLIEHTPAIIMU BEIIECTBA C MOMOIBIO MOCTPOECHUS 1ienun MapkoBa,
2.MONYy4YUTh AETEPMUHUPOBAHHYIO 3aBUCUMOCTb U3MEHEHHUSI KOHLIEHTPALUU BEIIECTBA BO BPEMEHHU
3anaun
1. BBIIENUTH AMATIA30HBI COCTOSTHUN HA MOMEHT BpeMeHH t=0
MTOCTPOUTH MATPHILY IMEPEXOTHBIX BEPOSATHOCTEH
BBIICIUTh MATPHUILy COCTOSIHUM
ONPEJICTUTh COCTOSTHUE CUCTEMBI HA MOMEHTHI BpeMeHH t=1,2 u 3
[TocTpouts rpaduk UBMEHEHUSI COCTOSIHUS CHCTEMBI BO BPEMEHU
ONPEAETUTh CKOPOCTh n3MeHeHus KonueHTpauuu dC/dt=ci-ci.1
MOCTPOUTH U alITPOKCUMHUPOBATH Tpa(PUK 3aBUCUMOCTH CKOPOCTH M3MEHEHHS KOHIICHTPALIUH
oT Bpemenu C={(t)
HcxonHble TaHHBIE

A a2

Ton 1 2 3 4 5 6 7 8 9 10 11 12
2000 9 2 19 1 16 4 10 1 12 10 15 1
2001 14 12 9 13 4 12 15 4 19 19 5 3
2002 11 4 20 5 3 13 20 1 10 9 9 17
2003 17 5 9 9 9 6 19 9 1 15 9 14
2004 19 10 6 14 17 16 13 4 11 20 15 13
2005 14 15 8 1 3 1 12 2 18 5 17 2
2006 4 10 13 15 20 10 14 9 8 18 1 14
2007 14 2 20 3 19 15 12 3 3 15 4 3
2008 6 10 9 12 18 17 18 7 6 17 6 2
2009 17 8 7 14 9 15 13 9 10 12 18 1
2010 | 20 13 20 13 7 13 16 2 17 4 15 9

ITAK=10mr/n

BBIJICJIUTH JTUAIAa30HbI COCTOSIHUM Ha MOMEHT BpeMeHHu t=0
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Martpwuiia cocTosSIHUI
0...ITIK | Cep<ITIK
ITJJK...Cmakc | Cep>ITAK

MOCTPOUTH MATPUILY MEPEXOJHBIX BEPOSATHOCTEN
0,7 0,3
0,2 0,8
BBIJICTIUTh MATPHUILY COCTOSIHUH

Martpuua cocTosiHur

5
15
ONPEJICTUTh COCTOSTHUE CUCTEMBI HA MOMEHTHI BpeMeHH t=1,2 u 3
t=0 =1 =2 =3 t=4
5 6,5 7,25 7,63 7,81
15 13,5 12,75 12,38 12,19
ONPEACTUTh CKOPOCTh M3MeHeHus KoHneHTpauuu dC/dt=ci-ci.1
Ct-Ct=| 1,5 0,75 0,375 0,1875 -1,5 -0,75 -0,375 -0,1875
Ct=1|5 6,5 7,25 7,625 15 13,5 12,75 12,375
[TocTpouTh rpaduKk U3MEHEHUSI COCTOSIHUSI CHCTEMbI BO BPEMEHHU
2
§ 1,5
= 1
jani
S
g % 0,5 *
5 = +
Ix 0
55 10 ¢ 15 20
Z 205 *
o ;
|
5 -1 v =-0,2099x +2,2005 \\
g. R2=0.8927
] -1.5

'
(3]

KoHIleHTpali, MI/I

annpoKCUMHPOBATh I'paUK 3aBUCUMOCTH CKOPOCTU U3MEHEHUS KOHIIEHTpauuu oT Bpemenu C=1{(t)
C=-0,2299*C+2,2995 nocne uHTETpUpOBaHUs NpH HadyaTbHOM ycioBuu t=0 C=Co
nonyunm C=Co*EXP(-k*t) rne k=2,2995/0,2299

Pacuerno-rpadpuueckas padora 2
no teme «O00CHOBaHNE BOJOOXPAHHBIX MEPONPUSI THI

OnpeneuTh ONTUMAJIBHYI CTPATETHI0 HATIOJTHEHHSI BOJOXPAHWINIIA H MPOIMYCKA MOJ0BOAbS,
HCIOJIb3YSl TEOPUIO UT'P C MPUPOIOH.

3agaun:

° 3Hasi MATPUILy MPUOBUTH (TIOJIHOTO HATIOJHEHHsI BOJOXPAHWIUINA U 0e3aBapuiHOTO MPOITyCKa
MOJIOBO/IbS1) OTIPEJIEIUTh ONTUMANIBHYIO CTPATEr U0, UCIIOJIb3YS pa3Hble KPUTEPUU;

° U3 TIOJIYYEHHBIX CTpAaTETHil OMpeIeIuTh Hanboiee ONTUMAaJIbHYIO.

PaznuyaroT nBa BUia 3a7a4 B Urpax ¢ NpUpPOIOi:
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3ajaya 0 IPUHITUN PELICHUH B yCIOBHUSIX PUCKa, KOTa U3BECTHBI BEPOATHOCTH, C KOTOPBIMU MPUPO/Ia
MPUHUMACT KaXKI0€ U3 BOZMOYKHBIX COCTOSHUIA;

e 3agaun 0 NPUHSITUHU PEIICHUI B YCIOBUIX HEONPEIEIIEHHOCTH, KOT/1a HET BO3MOYKHOCTH TOJTY-

YUTh HH(HOPMALIHIO O BEPOATHOCTSX MOSBICHUS COCTOSHHUHI MPUPOIBI;

[TepBbIit UTPOK — YETTOBEK (€T0 MHTEPECHI), BTOPOM UTPOK — MpUpoa (COOII0IEHUE €€ UHTEPECOB).
Paccmotpum npumep. Ilycts nnTepechl 1 urpoka 3akiroyaroTcs B HANOJIHEHWU BOJOXPAaHWIMILA: B
paHHUI CpOK Hayvaa nojoBobs (A1), B cpeaHHi cpok (A2) u B mo3aHMM cpok (A3). [loka He HacTynuT
MOJIOBOJIbE MBI HE y3HaeM, Oyjaer oHa panHss (B1), cpenuss (B3) wiu mo3nuss (B3). [Tocunras npu-
OBUTb BO BCEX CIy4asX MOJTYYHUM MATPHILY:

B1 B2 B3
A1 5 5 7
A2 3 4 6
A3 2 4 8

I[J'IH MNPpUHATHA pCIICHUS, €CTb HECKOJIBKO KPUTCPHUCB.

1. Kputepuii Baabaa (MakcumuHHBI). Urpok paccunteiBaet, yTo mpupojia MOUIET MO HAUXY/I-
[IeMy JJIsi HeTO MyTH, U CJIEAYET BHIOpaTh BAPUAHT C MAKCUMAJIbHON MPUOBUIBIO MPU CAMOM TIOXOM
MCXO0/I€, TOATOMY JTaHHBIM KPUTEPUN CUUTAETCS MECCUMUCTUYECKUM.

Max[min (i)]
IIpn naHHOM KpUTEpHUH:
U1t A1 MUHEMaJTbHOM MPUOBLIBIO (5) BBUIBIOTCS IeWCTBUS MpUpoasl B u B2

U1t A2 MUHMMaJTbHas IPUOBLTHL 3 TIOCIIE NelcTBUs B
JUIsl A3 MUHMMaJTbHasl TIPUOBLTHL 2 TIOCIE NeUCTBUS B

B1 B2 B3
A1l 5 5 7
A 3 4 6
A3 2 4 8

Takum ob6pazom u3 5, 3 u 2 MmakcuMyM puObUTH (5) HAM JacT BapuaHT A
2. Kputepuii MakcumMyMa (MAKCUMAKCHBIH ) SBIISIETCS ONTUMUCTHYECKUM, T.€. MBI HaJIEEMCSI CAMbIi
ONaronpusTHBIN sl HAC UCXO].

Max[max(i)].
Bi |B: |Bs
A1 5 5 7
A2 3 4 6
A3 2 4 8

U1 A1 MakCUMaJTbHasI IPUOBLTH 7
IUIs A MakCUMalTbHasI TPUOBLTHL 6
1St A3 MakcuMalbHast IPUOBLTH 8
N3 7, 6 u 8 MakcCUMabHYIO MIPUOBLIL TPUHECET BAPUAHT A3

3. Kputepuii I'ypBuma pekoMeHayeT CTpaTeruto, onpeaeiseMyro no Gopmyie

max (A*max i+ (1-A)*min 1),
rae A — creneHb ONTUMHU3Ma U U3MeHsercsd B npenenax ot 0 qo 1. Kpurepuil BbiaeT pesyibrart,
YUYUTBIBAIOUINI BO3MOKHOCTh KaK HaMXY/IIET0, TaK U HAWJIy4dlIero noBefeHus npupoasl. [Ipu A=1
JTAHHBIN KpUTEPUN MOXKHO 3aMEHUTh KPUTEpUEM MakcuMyMa, a npu A=0 — kpurepueMm Banbna. Be-
JUYMHA A 3aBHCHUT OT CTEIIEHU OTBETCTBEHHOCTH |-0ro Urpoka: ueM OoJIblIe OTBETCTBEHHOCTh, TEM
ommxke A x equnune. s nannoro npumepa npumem A=0.4.

B1 B2 B3
A1 5 5 7
Az 3 4 6
A3z 2 4 8
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st A1 ipubsue paBua 0,4*7 + 0,6*5 = 5,8
st Ao ipuObLIb paBHa 0,4%6 + 0,6%3 = 4,2
11t Az ipuObLIb paBHa 0,4*8 + 0,6%2 = 4.4
U3 OJTYYEHHBIX OTBETOB MaKCHMAaTbHYIO pHOBLIb OPUHOCUT  JICHCTBHE Al

4. Kputepuii CaBuaxa (MuHuMakcHblii). CyThb €ro 3akiIo4yaeTcst B BHIOOpE CTpaTeruu, He JI0MycKa-
FOILIEH CIMIIKOM BBICOKHX MTOTEPB. [[J151 3TOr0 NCIoIb3yeTcss MaTpulia pUCKOB, B KOTOPOM BBIYUCIISIETCS
MaKCUMalbHas MPUOBLIb MPHU KaXKJIOM BapHaHTe IeHCTBUS UTPOKa, M CPEIU Pe3yIbTaTOB BEIOUpaeTCs
HaNMEHBIINN.

min [max( 1)]
[Ipu nanHHOM KpUTEpHUH:

B B: [ Bs
A1 5 5 7
A2 3 4 6
A3 2 4 8
U1t A1 MakcuMasbHas puObLIb (7) IpH 1eWCTBUHM MPUPO bl B3

U1t A2 MakcuMasbHas IPUOBLIB 6 mocie aeicTBus B3

U1 Az MakcUMalTbHas MPpUOBLTEL 8 mociie neicTBus B

Takum ob6pasom w3 7, 6 u 8 MuHMUMyM npubsuim (6) Ham JgacT BapuaHT A

5.11o kputepuro baiieca npeuiaraercst npuaTh paBHbIE BEPOSTHOCTH BCEM pacCMaTPUBAEMBbIM CTpa-
TETHSIM, TIOCJI€ YeTro MPHUHSATH Ty, IPU KOTOPOH 0XKHUAA€MbIil BRIUTPHIII OKaKeTcsl Hanbonbmmm. Kpu-
TEepUN UMEET OJIMH HEJJOCTATOK: HE BCErJa MOXHO ONPEEIUTh BEPOSATHOCTh TOTO MJIM HHOTO COOBITUS
CO CTOPOHBI TPUPOJIBI.

max (X q*i).
CHauasnia MbI TOJIOKUIIA BEPOSITHOCTh HACTYIUICHUSI KaXKJ0TO M3 COOBITHI mpupoasl paBHo# 0,33, u
MOJTY YHJIU
st Ay 5%0,33 +5*%0,33 + 7%0,33 = 5,61
st Ap 3%0,33 +4*0,33 + 6%0,33 = 4,29
st Az 2*0,33 +4%0,33 + 8%0,33 = 7,63
Ou4eBHIHO YTO MAaKCUMAJIbHYIO TPUOBLITL MBI ITOJTYy4YHM OT BapuaHnTta Az. OHaK0, 00paTUBIINCH K IKC-
nepTam, Mbl TTOJTYYHIIN BEPOSITHOCTH coObITHH s npupoast 0,5; 0,4; 0,1; cootBeTcTBeHHO. Takum
obpazom

g Ay 5%0,5 +5%0,4 + 7%0,1 = 5,2
s Az 3*%0,5 +4*0,4 + 6*%0,1 = 3,7
s Az 2*0,5 +4*0,4 + 8*%0,1 =34
MaxkcumanbHasi IPUOBLTH MOTYYaeTCs I BapruaHTa A |

OcHoBHas 3a71a4ya COCTOUT B TOM, UYTOOBI HAMTH ONTHMAaJbHbIE (WM XOTs OBl pallMOHAIbHbBIE) CTpaTe-
I'MH, HAWTYYIIMM 00pa30M MPUBOISALINE CUCTEMY K LIEJIM PU 33 JaHHBIX BHEIIHUX YCIOBUSAX. [y BBI-
Oopa cTpareruii B ycIoBUsIX HEONPEAEICHHOCTH MOKHO MPUMEHSTh JH00bIe KPUTEPUH, B YCJAOBHAX
pucka neiicTBeHHee kpuTepuii baiieca. OiHaKo BBIOOp MEKy CAMHUMH KPUTEPUSIMHU OCHOBBIBASTCS
0OBbIYHO Ha MHTYMIIMH, 3aBUCUT OT XapaKTepa MPUHUMAIOIIEr0 pelleHre (B YaCTHOCTH, CKIIOHHOCTH K
PHCKY).

[TpuHMMast perieHre B yCIOBHUSAX HEONPEeAeIEeHHOCTH, JyUllle HCII0b30BaTh HECKOJIBKO KpuTepuen. B
TOM Clly4ae, eIl PEKOMEHIAINK COBNAJA0T, MOXKHO C YBEPEHHOCTBIO BHIOMpATh HAMIIyIlIEe pellie-
Hue. Eciin pekoMeHaanuy npoTUBOPEUMBLI, PEIIEHUE HAZ0 NMPUHUMATh 00JIee B3BEIIEHHO, C YUETOM
CUJIBHBIX U CJIA0BIX CTOPOH.
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Bonpocs! 1J151 TeKyleH ycneBaeMocTH (YCTHBIH 0OIIPOC):
Jleknust Nel @opmupoBaHue 00beMOB CTOKA
e Kakue npupoaabie pakTopsl BIUSIOT HA 00beM CTOKa peK. Kak OHM BIMSIFOT HA BHYTPHUTOJI0-
BOE paclpeielIeHue CToKa
e Kaxkue anTponioreHHble (GaKTOPHI BIUSIOT HA 00beM CTOKa pek. Kak OHU BIHAIOT HA BHYTPH-
roJIOBOE paclpeielieHue CTOKa
e MeTtononorus agile s ynpaBieHUs MPOEKTaMH, B 00J1aCTH UCTIOIb30BaHUS BOJIHBIX PECYPCOB
o [lpunnumns agile
e Unewm agile
Jlekuust Ne2 @opMupoBaHue Ka4uecTBa BO/IbI
e Ot 4ero 3aBUCUT 00bEM 3arpsI3HSIONINX BEIIECTB, OCTYMAIONIAN C C/X 3eMellb.
e Kakue nmanamadTHbIe MEPONIPUSATHUS TTO3BOJISIOT CHU3UTh TOTOKH BEIIECTB.
e Metomosorus agile
e JlocTOMHCTBA M HEOCTATKU METO0JIOTUHU agile
e OcHoBHble MeTOBI agile: Kanban, Scrum
Jlexknust Ne3 Buibl peryJinpoBaHusl CTOKAa H YCJIOBHMS UX IPHUMEHEHH S
Kaxoit Bug perynupoBaHusi CTOKa MPUMEHSIETCS Ha PyUbsiX.
Pucku perynupoBanus pyubeB AJis IPUPOIbI
ba3 naHHBIX 0 BOJHBIX pecypcax: Ha3HauUE€HHE, pacCMaTPUBAEMbIE BOIIPOCHI, UCIIOJIb30BaHUE
ba3el aHHBIX 0 BOAHBIX pecypcax (B cpene excel): mpUHINIBI CO3IaHus
Jlexkums Ne4 IIpouecchl caMmooYMiieHUs BOABI.
e YT0 Takoe CaMOOYUIIICHHE BOJIbI.
e Kak MmoBBICUTH CAMOOYHINICHUE BOJIBI 32 CUET MOTJIONICHUS 3arpsI3HEHHUI BOTHOM pacTUTEb-
HOCTBIO.
Jlexkums NeS ITpouecchl caMmooYMiieHUsI BOAHbIX 00bEKTOB
e Uro Takoe caMOOYHIIEHHE BOAHOTO OOBEKTA.
e Kak BIHseT BOJOXPAHUINILE HA CAMOOUYHUIIICHIE BOJHOTO OOBEKTA.
e Texnosoruu MHTEpHET BEeleH NPUMEHIEMbIE B BOJHOM XO35HCTBE
e Yto BxoauT B noustue uTepuera Bemeii?
Jlexnus 6 Ilpoueccol 3BTPo(prpoBaHUs BOJAHBIX 00BEKTOB
e Yto Takoe 3BTpOGUPOBAHUE BOJHBIX OOBEKTOB.
e Kak MOXHO yNnpaBIsiTh MIPOIECCOM 3BTPO(YUPOBAHUS.
Jlekuus 7 IIpuHUMIIBI BOJONOJIb30BAHUSA (ONITUMAJIBHOCTH, MPEJIOMJICHHS JeiicTBUSA (paKTOopa,
BHE3aINHOI'0 YCUJIEHUS NATOTeHHOCTH, 1y01upoBaHusl, diidopuu neppbix ycnexos. Ux yuer B Bo-
AOMO0JIb30BAHUH.
e Cdopmynupyiite 3aKOH ONTUMATIBLHOCTH, IPEJIOMIICHUS JEHCTBUS (paKTOpa, BHE3AITHOTO YCHU-
JIEHUS MaTOTE€HHOCTH, Ty OIMpPOBaHMS, S (HOPUU MEPBBIX yCIIEXOB
e Pucku HapylIeHHUs 3aKOHOB B BOJIOXO35IICTBEHHOM IIPAKTUKE.
Jlekuusi 8 CriocoObl onpeaesieHUsi KA4eCTBA eCTeCTBEHHOT0 (poHa. MeTo BOCCTAHOBJIEHUS eCTe-
CTBEHHOI'0 CTOKA U3 (PAKTHYECKOI0 CTOKA.
e Kak onpeaenuTs 1eJIeBOe KaueCTBO BOJIbI B peKe, TPH pa3paboTKe BOJOOXPAHHBIX MEPOTIPUATHI
e Yro Takoe skojoruyeckoe ITJIK.
Jlekuusi 9 YnpasJjieHue ycjoBusiMu (pOPMUPOBAHUS CTOKA HA BoocOope
e B uewm 3akitoyarorcs JlaHAa( THBIE METMOPATUBHBIE MEPOTIPUATHS
e Poib reo-skonorudeckux 0apbepoB B yIPaBICHUH BOJHBIMU PECYPCAMH.
Jlexknust 10 Bausinue npupoanbix ¢pakTopos
e Yt0 Takoe IUCIIEPCUOHHBIN aHAIIN3.
e Drarbl IUIAHUPOBAHUS HKCIIEPUMEHTA 110 OLIEHKE BIUSHUS MPUPOIHOTO (PaKTOpa HA KAa4eCTBO
BOJIbI
Jlekuus 11 Bausinne aHTponoreHHbIX GaKkToOpoB
e  OmiMune MPOTHOCTUYECKON MOJIENIH OT UMHUTAIIMOHHOM.
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e Kakue Mozenu UCIONb3YIOTCS JIs OLICHKH BIIUSHUS XO35HCTBEHHOU AESATENIbHOCTH Ha Kaue-
CTBO IIPUPOJIHBIX BOJI.

Jlexkuus 12 J/lerepMUHMPOBaHHbIE CIIOCOOBI: AHAJIN3 Pa3MepHOCTei, pUu3nvecKue MeTo/Ibl, 0CHO-
BaHHbIE HA TEOPETUYECKOM BbIBO/Ie YPABHEHUIA.

e JlocToMHCTBA METO/Ia aHAJIM3a Pa3MEPHOCTH.

e YC0BUS NPUMEHUMOCTH METO/IA.
Jlekuusi 13 BeposiTHOCTHBIE CIIOCOOBI: CTATUCTHYECKHE, MAPKOBCKHe nmpoueccbl. Ucnosab3oBa-
HME TEOPUM CJIYYAHHBIX MPOLECCOB IJISl MOJYyYEeHUS 1eTEePMUHUPOBAHHBIX 3aBUCHUMOCTE

e B dyem CyTh METOJa MAPKOBCKHUX LICTICH.

e Kakoii Buj nieneit MapkoBa npuMeHs€ETCs B BOJOX03IMCTBEHHOW MPAKTUKE.
Jlexkuusi 14 IIporuo3 o0beMoB cToka. Ciocod 000CHOBaAHHMS MEPONPHUATHIA 10 PEryJMpPOBAHUIO
CTOKA 0000IIeHHBIM METOI0M.

e B uem 3akimtouaercsi 0000IMICHHBIN METO/I COCTABIICHHS BOJAOX03SMCTBEHHOTO OalaHca.

e VYCIOBUS NPUMEHEHUS BEPOSITHOCTHOI'O METOA JIJIsl IPOrHO3a CTOKA PEKU.
Jlexknust 15. OcHOBHBIE 110J107KEHHS W peliaeMble 3a1a4M ¢ MCII0JIb30BaHueM Teopun «Urpsl ¢
TMPUPOA0I»

e B yem cyts Teopun «Mrpsel ¢ npupoaon».

e Kakue 3a1a4u peiaroTcs ¢ IOMOIIBIO TaHHOW TEOPHH.

IlepeyeHb BONPOCOB, BBIHOCUMBIX HA POMEKYTOYHYIO ATTECTALMIO (3a4eT ¢
OLICHKOM)

1. Tlpuponnsie hakTOpHI, BIUSIONINE HA 00BEMBI CTOKA (3aJIECEHHOCTb, 32007104eHHOCTh). CIoco6
OILICHKH UX BIIMSHHUSL.

2. BunusHHMe 0caJKOB U CyMMapHOI'O UCIIapEHUsl Ha BHYTPUr010BO€ U3MeHeHHe cToka. Criocob
OIICHKY MX BITHSTHUSL.

3. OrmeHka BKJIaJa aHTPOTIOTCHHBIX MCTOYHHKOB B 3arpsi3HCHUE PEKU U WX BIIMSHHC HA KA4eCTBO
BOJIBL.

4. Tlpupoxanbie GPaKTOPHI BIUSIONINE HA KAYECTBO BOJIBIL.

5. Omnpezenenne 00bEMOB IKOJIOTHUECKOTO CTOKA (MeTo1 PaleBcKoro U yHUBEpCaIbHbIN METO —
aHaJIU3 U3 IPUMEHUMOCTH).

6. PerynupoBaHue cTOKa s 1eJed OpOIIEHUS U OLIEHKA pUCKa MPUPOJIE.

7. PerynupoBaHHe CTOKA IS LIETEN TUAPOIHEPTETUKHU U OLIEHKA PUCKA MTPUPO/IE.

8. OO6ocHOBaHUE MapaMeTPOB BOAONOIB30BaHUS I UPPUTALIMOHHO - HEPT€TUUECKHX IIeNeH.

9. TIlpomueccsl camoouniieHus BoAsl. [laHnpoBaHue SKCIIEPUMEHTA 110 OLIEHKE CAMOOUYNIICHUSI BOJIBI.

10. Ouenka 3¢pekTHBHOCTH camMOouHILieHuEM BOJIbl. CIIOCOOBI yIpaBiIeHUsI CAMOOUNIIIEHUEM BOIbI

11. IIponeccsl caMOOUUILIEHUS BOJHBIX OOBEKTOB U CIIOCOOBI YIIPABIEHUS HMHU.

12. BiusHue BOAOXpaHWIMIL HA CAMOOYHILEHHE BOJIbI B BEPXHEM U HM)KHEM Obedax.

13. IIpoueccsl 3BTpOUPOBaHHS BOAHBIX 00bEKTOB. PUCKH X0351iICTBEHHON J€ATEIBHOCTH.

14. Ouenka 3¢p¢GeKTUBHOCTH yIPaBIeHUs 3BTPO(GUPOBAHNEM BOAHBIX OOBEKTOB.

15. ITpuHUUII ONTUMAIBHOCTU U €T0 YYET B BOJIOXO3SIMICTBEHHOM PAKTHKE.

16. IlpuHuun npeaoMieHus JeHCTBUS (aKTopa U ero yueT B BOJI0X035ICTBEHHON NPaKTUKE.

17. IlpuHuumn ycwieHus MaTOr€HHOCTH U PUCKH BOJIOXO3SIICTBEHHOM €ATEIBbHOCTH.

18. ITpuHiun qyOIMpoOBaHKUS ¥ PUCKH BOJIOXO03SHCTBEHHOM JIEATEILHOCTH.

19. Tlpunium 3#Qopuu MEepBIX YCIEXOB U €r0 YYET B OIIEHKE BOJIOOXPAHHOM NESTEIIEHOCTH.

20. Ouenka 3¢pdekTHBHOCTH CO3MaHUST OEPETOBOTO OHOIIATO.

21. Cnoco0sl onpe/enenus KayecTBa eCTeCTBEHHOro (poHa.

22. IIporHo3 kayecTBa M KOJIMYECTBA €CTECTBEHHOI'O CTOKA.

23. YmpasneHue ycnoBusMu GopMUPOBaHUS CTOKa Ha BogocOope.

24. OueHKa BIUSHUSA CEbCKOX03SIMCTBEHHBIX YToAuH (O0rapHbIX, METMOPUPYEMBIX ) HA TOBEPXHOCT-
HBII U IT0J36MHBIN CTOK.

25. BnusHue NpupoAHbIX (PAKTOPOB HA KAYECTBO U KOJIMYECTBO CTOKA
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26. BnusHME aHTPOIIOT€HHBIX (JaKTOPOB Ha Ka4€CTBO U KOJIMYECTBO CTOKA

27. TIporHo3 u3aMeHeHus Ka4yecTBa BOJbI HA YUaCTKE PEKH

28. MmuTtanoHHOE MOJEIMPOBaHNE B 000CHOBAHUH BOJOOXPAHHBIX MEPOTIPUSITHH.

29. JlerepMHHHpPOBAHHBIE CIIOCOOBI: aHAIM3 pa3MEpPHOCTEH, (PU3NYECKHUE METO/bl, OCHOBAHHbBIC Ha
TEOPETUYECKOM BHIBOJIE YPAaBHEHUH.

30. JlerepMuHMpOBaHHBIE CTIOCOOBI: aHATIU3 Pa3MEPHOCTEH.

31. JlerepMmuHupOBaHHBIE CIIOCOOBI: (pU3MUECKHE METO/Ibl, OCHOBAHHbIE Ha TEOPETUYECKOM BBIBOJIE
YPaBHEHHUH.

32. CnocoObl OIIEHKH BJIMSHUS UICTOYHUKOB 3arpsi3HEHUS Ha KaueCTBO BOJBI B PEKe

33. BeposiTHOCTHBIE CLTOCOOBI: CTATUCTUYECKHE.

34. BeposATHOCTHBIE CITOCOOBI: CTOXAaCTHYECKHE (MAaPKOBCKUE MPOIIECCHI).

35. Hcnonp3oBaHue TEOPUH CITyYaHHBIX IPOLIECCOB ISl MOTYUYCHHS JeTEPMUHUPOBAHHBIX 3aBUCHUMO-
cren

36. BeposATHOCTHBIN IPOTHO3 3arpsA3HEHUS BOABI B PEKE

37. Cnocob 000CHOBaHMS MEPOTIPUSATHI MO PETyJIMPOBAHUIO CTOKAa 000OIIIEHHBIM METOIOM.

38. IIporao3 o0beMOB CTOKA C MOMOIIBIO TEOPUH MapKOBCKOH LeNH

39. OcHOBHBIE TIOJIOKEHUS U pelIaeMble 3aJa4M ¢ UCIOIb30BaHueM Teopun «Urpsl ¢ mpupoaoin»

40. BpiOop HauIyuIIel CTpaTeruy MPOIyCKa MOJIOBObS U HATIOJHEHHS BOJOXPAaHUIIUINA CIOCOO0OM
UTPbI C MPUPOAOH, UCIIOJIb3YS pa3HbIE KPUTEPUU.

6.2. Onucanue nokasareseil 1 KpuTEepUeB KOHTPOJIS YCIIEBAEMOCTH,

onucaHue mMKaJa OnqcHuBaHUA

J171s1 O1leHKY 3HAHUH, yMEHUN, HABBIKOB ¥ (POPMUPOBAHUS KOMIIETEHIIMH TTO TUCIUTIUHE MOXKET
MPUMEHSATHCS TPAAMUMOHHAS CUCTEMA KOHTPOJIS U OLIEHKU yCIIEBAEMOCTHU CTYAEHTOB.

B ocHOBY TpaAMITMOHHON CHCTEMBI MOJI0KEHBI TPUHIIUIIBI, B COOTBETCTBUU C KOTOPBHIMU (POPMHU-
POBAaHUE OLIEHKU CTYJEHTA OCYIIECTBISAETCS B X0/1€ IPOMEKYTOYHOTO KOHTPOJIS U TPOMEKYTOYHOM

[Ipu ucnonp30BaHUM TPAJULUOHHOW CUCTEMBI KOHTPOJISI U OLIEHKH yCIIEBAEMOCTH CTYJIEHTOB

Ha 3a4eTe C OICHKOW JOJKHBI OBITH MPEICTABICHBI KPUTEPUH BHICTABICHUS OIEHOK IO YETBIPEX -
0aJIbHON CUCTEME «OTIMYHOY, «XOPOILOY, KYAOBIECTBOPUTEILHOY, «HEYAOBICTBOPUTEIILHOY.

Kpurepuu oueHKH 3HAHUMI CTYAEHTOB IIPU YCTHOM oIpoce

Onenka «oTan4H0». OO0yUarOMIMICs MOITHO U3JIaraeT Marepuai, 1aéT NpaBUIb-
HOE OMpeieIeHre OCHOBHBIX MOHATUH. OH 0OHapy>KMBAeT MOHUMAaHKHE MaTepuana, Mo-
XKET 000CHOBaTh CBOU CYXKICHHS, MPUMEHHUTh 3HaHWUs Ha mpaktuke. OOydaromuiics
IPUBOJIUT IPUMEPHI HE TOJIBKO U3 Y4EOHUKA, HO U CAMOCTOSITENIBHO COCTaBIeHHbIE. Ma-
TEpHUaAJI U3JIAraeTCs NOCIEI0BATEIBLHO U TPABUIIBHO.

Ounenka «xopomoy». O0yuaronuiics 1aéT OTBET, YIOBIECTBOPSIOMINUNA TEM KeE Tpe-
OOBaHUSM, 4TO U JUI OLIEHKH KOTIUYHO», HO JOITyCKaeT 1-2 OMMOKH, KOTOPBIE CaM e
VICIIPABIISIET.

Ounenka «ya10BJIeTBOPUTEILHO». OOyyaromuiics 0OHapyKMUBAET 3HAHUE U MMOHU-
MaHHME OCHOBHBIX ITOJIOKEHUH TAHHOW TEMBI, HO U3J1aracT MaTepuas HElOIHO U JOITyC-
KAaeT HETOYHOCTHU B ONPENEIECHNUN MOHITUA WK (popMyaupoBke npaBuil. OH HE yMeeT
JIOCTaTOYHO ITyOOKO M JI0Ka3aTeIbHO 00OCHOBATh CBOM CYKJEHHS U MPUBOAUTH CBOU
IPUMEDBL.

OneHka «Hey10BJIeTBOPUTEIbHO0». O0yJarouiics He MOXKET 1aTh OTBETA HA BO-
IPOCHI WJIM COBCEM OTKa3zajicsi OoT oTrBeTa. OH Aa€T HEBEpHbIE, cojepKalue pakTuye-
CKHE OIIMOKHM OTBETHI Ha Bce BOMPOCHl. OOyUaromuiicss He CMOT OTBETUTh Ha JOTOIHU-
TEJIbHBIE U YTOUHSIOIINE BOIPOCHI.
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Taxxe IIpHY OLCHUBAHHWU YCTHOT'O OIIPOCAa YYUTBLIBAIOTCS ITOJIHOTA X TPABHUIIbBHOCTD
OTBCTA, CTCIICHb OCO3HAHHOCTHU, IOHMMAaHU N3YUYCHHOT'O U A3BIKOBOC 0(1)OpMJ]€HHe OoT-

BCTA.

KpuTepnn OIICHUBAHUA THIIOBbIX 3aJa41

Ta0mnura 7a

Ouenka/ cpopmupoBan-
HbIC KOMIICTCHIIUU

Kpurepuu oueHuBanus

Bricokwuii ypoBeHb/ 3aueT

Bce tunoBsie 3a1aun BRIIOJIHEHBI 0€3 ommO0K 1 HegoueToB. Chopmupo-
BaHbI BCE YMEHMS U HABBIKU PEIICHUA MPaKTUYECKUX 3a7a4. KommereH-
UM, 3aKPETUIEHHBIE 32 TUCIUIUINHON, C()OPMHUPOBAHBI HA YPOBHE — BbI-
COKMIA.

Cpennuii ypoBEHb /3a4eT

TumnoBble 3a7a4¥ BBITOJTHEHBI MOTHOCTHI0. CHOpPMHUPOBAHBI BCE YMEHHUS H
HaBBIKU PELICHUS NPaKTUYECKUX 3a1a4. KomnereHumnu, 3akpermi€HHbIe 3a
JUCLUIIIMHOM, ¢OPMHUPOBAaHbI HA YPOBHE — XOPOIUM (CpexHMii).

[Toporosslil ypoBeHb/
3a4eT

Tunosble 3a1a4n BEINOIHEHBI YaCTHYHO. YacTHYHO c(OpMHUPOBAHBI yMe-
HUs U HAaBBIKM PELICHUS INPAKTUYECKUX 3a1ad. KommnereHumnu, 3akpeninés-
HBIE 33 JUCLUIUIMHON, C()OPMUPOBAHBI HA YPOBHE — I0CTATOYHBIIA.

MuHMMaNbHBIA ypOBEHB/
HE3a4eT

[IpaBunbHO BBIITOJIHEHBI MEHEE MTOJIOBUHBI TUIIOBBIX 3a7a4. KoMmeTeH-
MU, 3aKPETUIEHHBIE 32 JUCIUIIMHOW, He ¢)OPMHUPOBAHBI.

KpuTtepun oneHMBaHUsA NPOMEKYTOYHOM ycreBaeMOCTH B (popMe TeCTHPOBAHUS

ITpu TecTHpOBaHUU CTYAECHTOB MCHOJB3YETCSl CUCTEMa OLCHMBAHMA «3aueT», «He3auer». Ilpu
IPaBUWJIBHOM OTBETE Ha TECTOBbIE 3a7jaHuUs B 00beMe 60% u Oosiee CTaBUTHCS «3aueT», a B cliydae
MIPaBUJIBHOTO OTBETA Ha 3a7aHue - MeHee 60% CTaBUTBCS «HE3a4eT».

Tabnuma 76
IlIkana oueHUBaHUSA 3auver
umeetcs 6onee 60% MpaBUIBHBIX OTBETOB TECTA 3a4€T
nmeetcsi MeHee 60% TpaBUIBHBIX OTBETOB TECTA HE3a4YET
Kpurepuu onieHnBaHus pacuyeTHo-rpaduueckoii padboThl
Ta0Onuia 78

Ouenka/ chpopmupoBan- Kputepuu onennBanus
Hble KOMIIETeHIIM U

Bricokuii ypoBeHb/3a4eT

Bce TunoBsle 3a1a4K BBINOIHEHBI 0€3 OINMOOK U HEJOUETOB.
CchopmupoBaHbl BCE YMEHHUS U HABBIKHM PELLICHHS IPAKTUYE CKUX
3anad. KomnereHumu, 3akperui€HHbIE 32 JUCHUILNINHON, chopMu-
POBaHbI HA YPOBHE — BLICOKHIA.

Cpennuii ypoBeHb /3a4eT

Tunossie 3a1a4n BBHITOTHEHBI TOJTHOCTHIO. CHOpMHUPOBAHBI BCE
YMEHHSI U HaBBIKM PEIICHUs IPaKTUYeCKuX 3a1ad. Komnerenuum,
3aKpeIUIEHHBIC 3a IUCUUILINHOMN, C(pOPMHUPOBAHbI HA YPOBHE —
Xopowmmui (cpeanuii).

[ToporoBelil ypoBeHb/ 3aueT | TumoBble 3a1a4u BBIMOIHEHBI YaCTHUHO. YacTH4HO chopmupo-

BaHbl YMEHUS U HaBBIKU PELICHUS MpakTUUecKux 3aaa4. Komme-
TeHIHUH, 3aKPEIUIEHHBIE 32 JUCLUIUIMHOM, cGOPMHUPOBAHBI HA
YPOBHE — 10CTATOYHBII.

HE3a4CT

MuHUMAaNBHBIA yPOBEHB/

IIpaBuIbHO BBIOIHEHBI MEHEE IIOJOBUHBI TUMOBBIX 3a1a4. Komme-
TeHIUH, 3aKPETUIEHHBIE 3a TUCLUIUIMHOM, He cGOPMHUPOBAHBDI.
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KpuTtepun oneHnBaHus pe3yjibTaTOB 00y4eHHs (3a4eT ¢ OLEHKOI)
Tabauma 8

Ouenka Kpurepun onennBaHus

OLICHKY «OTJMYHO» 3aCyKUBAET CTYJEHT, OCBOUBIINM 3HAHUS, YMEHHUS, KOM-
Bricokuii ypoBeHb | IETCHIIMU U TCOPETUUYCCKHUI MaTepuan 0e3 mpoOesioB; BHITOIHUBIIHNI BCe 3a/a-

«5» (OTIUYHO) HUS, TPELYyCMOTPEHHBIE YYEOHBIM TUIAHOM Ha BBICOKOM Kau€CTBEHHOM YPOBHE;
MPaKTHYECKHe HaBBIKKA MPO(EeCCHOHATHFHOTO TPUMEHEHHSI OCBOCHHBIX 3HAHHH
c(hOpMHUPOBAHEI.

OLICHKY «XOPOII0» 3aCIy>KUBACT CTYACHT, IPAKTUYECKH IOTHOCTHIO OCBOUBIINI
3HAHUS, YMEHHUs1, KOMIETEHIINHN U TEOPETHUECKUIl MaTepual, ydeOHbIe 3a1aHus
HE OI[CHEHBI MAKCUMAJIBHBIM YHCJIOM 0aJIJIOB, B OCHOBHOM C(OPMHUPOBAI TPAK-
TUYECKHUE HABBIKU.

Cpennuii ypoBeHb
«4» (xopor1o)

OIICHKY «yA0BJETBOPUTEIbHO» 3aCIyKUBAET CTYJEHT, YACTUYHO C MpodeaMu
OCBOUBIINI 3HAHUS, YMEHUSI, KOMIETECHIIUU U TEOPETUUECKHUI MaTepua, MHO-
rue yueOHble 3aJaHus JIMO0 He BHIMOIHWI, TU00 OHU OLEHEHBI YUCIOM 0auioB
OJIN3KUM K MUHUMAJIbHOMY, HEKOTOPBIE MTPAKTUYECKHE HABBIKK HE CPOPMHUPO-
BaHEL.

IToporosslii ypoBeHb
«3» (ynoBieTBOpu-
TEJILHO)

MuHMManbHbBINA yPO- | OLEHKY «HEYIOBJIECTBOPUTEIBHOY 3aCIIY)KUBAET CTYICHT, HE OCBOMBILNM 3HAHUA,
BEHb «2» (HEyJOBJIe- | YMEHUS, KOMIIETEHIIUH W TEOPETUUECKUM MaTepual, yuyeOHbIe 3aJaHusl HE BbI-
TBOPUTEJIHHO) MTOJTHWJI, TPAKTUYECKUE HABBIKU HE CHOPMHUPOBAHBI.

7. Y4eOHO-MeTOAuYeCKOe U HH(POPpMAILTMOHHOE 0O0ecnevyeH e JUCHMIIIMHbI

7.1 OcHoBHAas1 JINTEpPATypa

1. Bomoxo3siiicTBeHHBIE CUCTEMBI U BoJioTI0NIb30BaHue / A.M. bakmranun [u np.]. — M.: UHOPA-M,
2019.—-452 c.

2. Oco0eHHOCTH METOA0JI0THH KOMITJIEKCHOTO BOJIOIONIb30BaHMs: MoHOrpadus / B. H. Mapxkun, JI. /1.
PatkoBuu, 1.B. ['mazynoBa; Poccuiickuii rocynapcTBeHHbIN arpapHbiii yHuBepcuteT - MCXA
nmenn K. A. TumupszeBa (MockBa). — D1eKTpoH. TekcToBble JaH. — MockBa: PTAY-MCXA um.
K. A. TumupszeBa, 2016. — 117 ¢. — Pexum goctyna: http://elib.timacad.ru/dl/local/396.pdf.

3. Bomoxo3siicTBeHHasl CUCTEMa C TEPPHUTOPHAIBHO-BPEMEHHBIM perynupoBanuem croka / JIJI.
ParkoBuu, W.B. I'mazynoBa, C.A. CokonoBa, B.H. Mapkun. — Mocka: Poccuiickuit
rocyaapcTBeHHbIN arpapHbiii yHuBepcuteT - MCXA uM. K.A. Tumupszena, 2020. — 70 c. — Pexxum
noctyna: http://elib.timacad.ru/dl/full/s09032022 VodohozSist.pdf

4. lllabanoB, Buranuii BrnagumupoBuu. MeTouka 3K0JIOT0-BOJOXO3SIMICTBEHHON OIIEHKHA BOJHBIX
o0bexToB: MoHOrpadus / B.B. Illabanos, B.H. Mapkun; Poccuiickuii rocy1apcTBEHHBIH arpapHblil
yauBepcuteT - MCXA nmenu K.A. TumupsizeBa (Mocksa), MHCTUTYT IPUPOI000YCTPOMCTBA UM.
A. H. KoctskoBa. — DnekTpoH. TekctoBbie 1aH. — MockBa: PTAY-MCXA uwm. K. A. Tumupsizena,
2014. - 162 C. — Konneknus: Monorpaduu. — Pexxum JIOCTyTa:
http://elib.timacad.ru/dl/full/2568.pdf

7.2 lonoJiHUTEILHAS JIUTEpPAaTypa

1. PanmonanbHoe Bogononb3oBanue / M.B. I'mazynosa, B.H. Mapkun, C.A. Cokosnosa, JI.JI. PaTtko-
Bu4. — Kypck: 3akpsiToe akimonepHoe o01ecTBo "YHuBepcuteTckas kuura', 2022. — 136 c.—
URL: http://elib.timacad.ru/dl/full/s29092022Markin.pdf

2. Bompoch! panimoHaIBHOTO UCTIOIB30BAHMSI BOJIHBIX PECYPCOB U MPOSKTHOTO 000CHOBAaHMSI BOJJOXO-
3stiicTBEeHHBIX cucTem: MmoHorpadust / JI.[I. PatkoBuy, B. H. Mapkun, 1.B. ['mazynoBa; MockoBckuii
roCyJapCTBEHHBI YHUBEPCHUTET MPHUPOJ000YCTpoiicTBa. — DIEKTPOH. TEKCTOBBIE JTaH. — M.:
MI'VII, 2013. — 258 c.: puc., tabn. — Kommekmus: Monorpaduu. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/pr06.pdf

3. BOJA unu HE®Tb? Coznanue Enunoit BonoxossiictBennoit CucteMbl: HayuHoe uzganue / /1.

B. Koznos [u ap.]; pen. . B. Ko3nos. - Mocksa: BUMIIA, 2008. - 455 c.

4. Knénos, Brmagumup Unbpud. YrpaBienue BOAOXpaHWINIAMU: Y4eOHO-MeToAnUecKoe mocoodue / B.
WN. Knénos; Poccuiickuii rocynapctBeHHbIN arpapHblil yHuBepcuteT - MCXA umenu K. A. Tumu-
psizeBa (MockBa). — DnekTpoH. TekcToBbie AaH. — M.: PTAY-MCXA um. K. A. Tumupszena, 2020.
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— 126 c.: uB.mi., Tabn. — Komnekmus: YueOHas u yueOHO-MeTOAUYECKast TuTeparypa. — Pexxum
noctyra : http://elib.timacad.ru/dl/local/s20210202.pdf.

. Bepmmnckas, Maprapura EBrenbeBHa. 9K0JI0r0-BOA0X035IICTBEHHAS OIICHKA BOJIHBIX CHCTEM: MO-

Horpadus / M. E. Bepmmackas, B. B. [1ladanos, B. H. Mapkun; Poccuiickuii Tocy1apcTBEHHBIH
arpapubiii yauBepcuteT - MCXA umenu K. A. Tumupszesa (Mocksa), UHcTUTYT Tiprpo1000Yy-
ctpoiictBa uM. A. H. KoctsakoBa. — OnekTpoH. TekctoBbie 1aH. — M.: PTAY-MCXA uwm. K. A. Tu-
mupsizeBa, 2016. — 148 c¢. — Kommeknus: Monorpapuu. — Pexum  jgocrtyna:
http://elib.timacad.ru/dl/full/4079.pdf

. PatkoBuu JI. JI. Micnonp30BaHHe KOMIIBIOTEPHBIX TEXHOJIOTUIN JUISl YIPABIEHUS U KOMILJIEKCHOTO

MCIIOJIb30BAaHUs BOAHBIX pecypcoB: YuebHoe mocobue / JI. [I. PatkoBuu, B. H. Mapkun. — M.:
MI'VII, 2003. - 78 c.

B T.4. NEPpUOANYCCKUEC U3TaHUA

1.

— Hayunsii xypnan "[IpuponoodyctpoiictBo" http://old.timacad.ru/deyatel/izdat/priroda/

— Hayunsnii xypHan «buocdepa» http://21bs.ru/index.php/bio

— BectHuK 3x0n0rHyeckoro oopazosanus B Poccun
https://elibrary.ru/contents.asp?id=34535081

— Boga u axonorusi: mpoGiaeMsl 1 perierus http:/wemag.ru

7.3 HopMaTuBHBIE IPABOBbIE AKTHI
. Bonnsrit kogexe Poccuiickoit @enepanuu ot 03.06.2006 N 74-D3 (pen. ot 08.08.2024) (c u3m. u
Jo11., BCTy1. B cuity ¢ 01.09.2024).
3. @enepanbublii 3ak0H oT 10.01.2002 N 7-®3 (pex. ot 08.08.2024) O6 oxpaHe OKpyKaroIei
cpensl (¢ U3M. U 1011, BCTym. B cuiy ¢ 01.09.2024).
. I'H 2.1.5.1315-03 IIpenensHo nomyctumble koHueHTpauuu (ITJK) xuMnyeckux BemecTB B BOJe
BOJHBIX 0OBEKTOB X035IIICTBEHHO-ITUTHEBOTO U KYJIbTYPHO-OBITOBOTO BOJOIOJIB30BAHMS.
5. TH 2.15.1316-03. OpuentupoBouno pomnyctumbie ypoBHU (O/[Y) XuMMHYeCKUX BEIIECTB B
BOJI€ BOJHBIX 0OBEKTOB X035 ICTBEHHO-TUTHEBOTO M KYJIBTYPHO-OBITOBOTO BOIOTIONIB30BaHus. [ H-
TMEHUYECKHE HOPMATUBBI. Y TBEPK/ICHBI U BBEJICHBI B IEHCTBUE NOCTAHOBJIEHUEM TJIABHOTO TOC-
yAapcTBEHHOTo caHuTapHoro Bpaya P® ot 30.04.2003 r.
. Canllun 2.1.4.1110-02. 3ons! canutapHoit oxpassl (3CO) UCTOYHUKOB BOJIO CHAOKEHUS U BOJO-
MIPOBOJIOB MUTHEBOTO HA3HAUCHUS.
Canllun 2.2./2.1.1-1200-03. CanurapHo-3amuTHble 30HbI (C33) u canutapHas kiaccudukaius
MIPEANPUATHI, COOPYKEHUIN U UHBIX OOBEKTOB.
[lepedensb ppIOOX03HCTBEHHBIX HOPMATUBOB OT 28.04.99 Ne 96.

7.4 MeToauueckne YKa3aHUsl, pEKOMEHIAIMA 1 JAPyrue MaTepuaJibl K 3aHATHAM
OcHOBBI Hay4HBIX HCCIIEI0OBAaHUM U U300peTarenabcTBa : yueOHoe nocooue / M. b. Pbokkos. - 3-e
u3n., crepeotun. - Cankt-IlerepOypr : Jlanb, 2019. - 222 c.: un. - (YueOuuku 111 By30B. Crienu-
aJbHas IUTEepaTypa). - 1 9K3.

ObocHoBaHMe U pa3paboTKa BOJOXO3SHCTBEHHBIX U BOJOOXPAHHBIX MEPOTIPHUATUN B PEUHOM
Oacceiine: yueOHoe nocobue / B. H. Mapkun, JI. J[. PatkoBuu, C. A. CokoinoBa; Poccuiickuii
rocynapcTBeHHbIN arpapHsbiid yHuBepcuteT - MCXA um. K. A. Tumupszera (Mocksa), MacTu-
TyT npupoaoodyctpoiictBa uM. A. H. Koctakosa. — Mocksa: PTAY-MCXA um. K. A. Tumu-
pszeBa, 2015. — 77 c. — Pexxum noctyna: http://elib.timacad.ru/dl/full/3169.pdf .
ObocHoBaHMe U pa3paboTKa BOJOXO3SIHCTBEHHBIX M BOJOOXPAHHBIX MEPOIPUATHI B pEIHOM
Oacceifne: [ DnekTpoHHBIN pecypce] : yueOHoe mocobue / B. H. MapxkuH, JI. JI. PatkoBuy, C. A.
Coxkonoga ; Poccuiickuii rocynapctBeHHbIN arpapHsblii yauepcuteT - MCXA um. K. A. Tumu-
pszeBa (Mocksa), MactutyT mpupooodyctporictBa uMm. A. H. KoctsikoBa. - Mocksa: PI'AY-
MCXA unm. K. A. Tumupsizesa, 2015. - 77 c. - CucteM. TpeboBanusi: Pexum nocryna:
http://elib.timacad.ru/dl/full/3169.pdf

Ornenka n3MeHEeHHUsI KOHIICHTPAIUH 3arps3HSIONINX BEIISCTB 0 JUIMHE PEeKH: yueOHOe mocooue
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/ N.B. I'mazynoBa, C.A. CoxonoBa, T. . MaTtBeeBa [u ap.]. — MockBa: O01iecTBO ¢ OTpaHHYEH-
HOH OTBETCTBEHHOCTHIO "Meramomnuc", 2021. - 87 o - URL:
http://elib.timacad.ru/dl/full/s09032022sokoloval .pdf

5. JlopoxHas KapTa pa3BUTHS «CKBO3HOW» IudpoBoil TexHoJOoTHH «HOBBIC TPOM3BOJICTBEHHBIC
TEXHOJIOTHN» [ DIeKTpoHHBIH pecypc] https://digital.gov.ru/uploaded/files/07102019npt.pdf

6. IlapackeBoB A.B. bonbmme mannwie: yueOHoe mocoome / A.B. IlapackeBoB. — KpacHomap:
Ky6I'AY, 2020. —c. 35.

7. Iudposbie TexHOIOTHU B poccuiickoit skoHomuke / K.O. Bumnesckuii, JI.M. I'ox6epr, B.B.
HementreB u ap.; o pea. JI.M. I'ox6epra; Hair. uccnen. yu-T « Bpiciias mkojia 5JKOHOMUKH.
—M.: HUVY BII3, 2021. - 116 c.

8. Hukona M. Tpennos, Camyans Bapac u Mau L[33H. Lludpossie TexHomoruu Ha ciryx0e ceinb-
CKOT'0 XO3SICTBA U CEIbCKUX paiioHOB: CripaBOYHBIN TOKyMEHT / [Ipo10BONIBCTBEHHAS U CEITb-
CKOoxo3sKcTBeHHAas opranuzamus O0bveauHenubx Hamwmii, Pum, 2019. C.26.

9. Jewmkun, B. U. ckyccTBeHHbIl uHTENIEKT B poOoToTexHuke / B.M. Jlemkun, [.K. Jlykos //
Bectnuk coBpeMeHHbix wuccnenoBanui. — 2018. - Ne 6.3 (21). — C. 456-458. -
https://elibrary.ru/item.asp?id=35339939

10. bopogckas, E. B. OCHOBBI HICKYCCTBEHHOTO MHTEJUIeKTa: yueOHoe nocodue / E. B. bopoBckas,
H. A. 1aBbiioBa. 4-e u3., 31eKTpoH. - M.: Jlaboparopus 3nanumii, 2020. 130 c.

11. Pocnskos, A.B. MuTepHeT Bemeit: yuednoe nocodbue / A.B. Pocnskos, C.B. Bausummn, A.1O.
I'pebemikoB. — Camapa: III'YTHU, 2015. — 200 c.

8. Ilepedens pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHKAIMOHHOM CeTH
«HHTEepHET», HEOOXOAUMBIX AJISA OCBOCHHS AU CHHMIIIMHBI
JInst ocBOEHMSI TUCUUILIMHBI HEOOXOAUMBI CIIEIYIOIINE pecypchl HH()OPMAIMOHHO -

TEJIEKOMMYHUKAIIUOHHOM ceTn «IHTepHeT»:
1. DOnextponHas OubnnoTteuHas cucrema https://www.library.timacad.ru
2. Hayuynas anexkTponHas 6ubnmroTeka oTkpbeiToro goctymna (Open Access) https://cyberleninka.ru

9. IlepeyeHb MPOrpaMMHOIo odecnevyeHuss 1 MHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM
1. www.consultant.ru CnpaBoyHas npaBoBas cucreMa «Koncynbrantllntoc» (cBoOoaAHbIH 1OCTYyI).
2. CnpaBoyHas npaBoBas cuctema «I'apanT» (CBOOOAHBIN 10CTY).

Tabnuia 9
IlepeyeHb NpOrpaMMHOIo odecredeHust
Ne HaHMeHOBaHHeU HaunmeHoBaHue npo- Tun Ton
pa3nesa yueOHoOM ABTOp
n/n rpaMMbl NporpaMMmbl pa3padoTku
AMCHHILIMHBI
1 MS EXCEL npodec-
CHOHAJIbHAsl BEpCHS 2010 m
5 Bce paznensl kypca MS WORD Pacuetnpie | MICROSOFT o3 Hee
3 POWER POINT

10. Onucanue MaTepuaJIbHO-TEeXHHYeCKON 0a3bl, HEOOXOTUMOM I
ocylecTBJIeHHsI 00pa30BaTEeJILHOI0 NMpoIecca Mo AUCIHILIHHE

s peanuzaruy nmporpaMmbl TOATOTOBKU MO AUCHUILIMHE « HaydHbIe OCHOBBI BOJOMOIB30Ba-
HUS» TIEPEYCHh MaTePUATIBHO-TEXHUUECKOTO 00ECTICYeHUS BKIIFOUACT:
— ayJIUTOPHH JJIsl TPOBEACHHUS JIEKIUH,
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— ydeOHas MeOesb U OprepeicTBa

— ayJIUTOPHUU JIJIs NPOBEACHUS IPAKTUUECKUX 3aHATHI
— KOMIIBIOTEPHBIE KJIacChl, 000PYIOBaHHBIE MOCATOYHBIMU MECTAMHU.
— TEeXHUYECKHE CPeACTBA OOYUYCHHS: IEPCOHATbHBIE KOMIIBIOTEPHI; KOMIIBIOTEPHBIE TPOESKTOPBIL.
Kadenpa pacnonaraet maTepuaibHO-TEXHHYECKUMHU PECypcaMu: KOMIBIOTEpP 00bEIMHEHHBIX
B JIOKQJIBHYIO CETh C BBIXOJIOM B MHTEPHET NEPEHOCHOM MPOEKTOP U SKpaH Ui MOKa3a Mpe3eHTAIHH.

TpeOoBaHus kK ayAuTOPUAM (IIOMENIEHUSIM, MeCTaM) JJIsl POBeAeHUs 3aHATHIA
I[J'I?I IMPOBCACHUA TCOPETUICCKUX 3aHATHH 10 JAUCHUTIIIINHE ((HaquI)IG OCHOBBI BOOOIIOJIb-

30BaHUA» HEOOXOIUMBIL:

— TIOMCIICHUA IJId IMTPOBCACHUSA 3aHITUN JEKIIMOHHOI'O THIIA,

— TNOMCIOCHUA IJId I'PYHIIOBBIX, HHAWBUIYAJIbHBIX KOHch'II)TaIII/Iﬁ U IIPOMEIKYTOYHOT'O
KOHTPOJIAA, 4 TAKXKE IJIA CaMOCTOSITEJIbHOM pa6OTI>I CTYACHTOB OJIZKHBI OBITH KOMITb-
IOTCPHBIMHA J'Ia60paTOpI/I$[MI/I C HAJIMYMEM JIOKAJILHOM CETH C BbIXOJOM B MHTCPHCT.

TpeOoBaHus K cieMAJIM3MPOBAHHOMY 000PY/10BAHUIO
[IpoBeneHre 3aHITUN OCYIIECTBISIETCA B ayAUTOPHUAX, 00OPYAOBAHHBIX MEPCO-
HaJIbHBIMU KOMITbIOTEpaMH, 0ObEIMHEHHBIMU B JTOKAIBHYIO CETh C BBIXOJIOM B UHTEP-
HET ¢ 00sI3aTeIbHBIM HAJMYMEM MPOEKTOPA JJIsl BO3MOKHOCTH MMOKa3a MPEe3eHTalul 1

JKpaHa.

Tabmnuma 10

Crenennsi 00 00eCre4YeHHOCTH CIENHATU3UPOBAHHBIMH Ay IMTOPUSIMU, KAaOWHe-
TAMMU, JJA00PATOPUAMHU

HaumeHoBaHue cnienuaJIbHbIX MOMelle-
HUH ¥ MOMelleHU i 1JI1 CAMOCTOSTeIbHOM
padoTthl (Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OCHaIIIeHHOCTI) CllenMaJdbHbIX HOMelIIeHI/Iﬁ U IIoMe-
LIEHUH JJIA CAMOCTOSITeIbHOI padoThl

1

2

VYueOHas naboparopus «I uapoCUIOBBIX
YCTaHOBOK».

VY4yeOHas ay IMTOpUU AJ1s IPOBEIACHUS
3aHATUH JIEKIIMOHHOTO U TPaKTUYECKOTO
THIIa, BBIIOJHEHUSI KypCOBBIX padoT,
IPYIIIOBBIX U UHAUBUAYAJIbHBIX
KOHCYJIbTAllMH, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOU aTTECTALUU.

28 kopmyc 8 aynuropus

st peanuszanmu yueOHONW IPOrpaMMBbl HCIIOIB3YOTCS:

- IEMOHCTPAIMOHHBIE MOJIEIIH

- IJIAKaThl, CTEH/Ibl, MAKETHI COOPYKEHHIA;

- TUAPABINYECKHE JIOTKU, TypOUHBI.

1. ITapta MmoHOOJOK AByXMecTHAs 16 miT.

2. Jlocka MenoBas 2 IIT.

3. IInakatsl. (6e3 nHB.No)

4. Monenu coopy>kenuii 4 mr. (6e3 nHB.No)

5. 3epkanbubiii 10TOK Nel -1mrr. (uaB.No
410134000001283)

6. Hacoc KM-150-125-250 (uuB.Ne
210134000000024)

Jlorok ruapaBiandeckuit 6/y (oct) (mHB.Ne

410136000004901)

VYueOHas ay TMTOPUU 715 IPOBEACHUS
3aHATHH JIEKIUOHHOTO U MPAKTUYECKOTO
THIIa, BHITOJHEHUS! KyPCOBBIX padoT,
IPYIIOBBIX U UHAUBUAYAIbHbBIX
KOHCYJIbTallul, TEKYILEr0 KOHTPOJISA U
MIPOMEKYTOYHOU aTTECTALUU.

28 kopnyc 6 ayauropusi

Jnst peanuszanmu yaeOHONW IPOrpaMMBbl HCIIONB3YIOTCS:
- TIJIAKaThl, CTEHIbI

1. Ilapra MOHOOJIOK ABYXMeCTHas 7IIT.

2. Ilapta gByxMecTHas 7 T

3. Cryn 14 wr

4. Jlocka menoBas 1 mir.
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5. Inakar 36 mt. (6e3 uuB.No)
VYueOHbiii MakeT 1 mt. (0e3 uuB.Ne)

LlenTpanpHas HayyHas OUOIMOTEKAa UMEHH | 9 YHTaJNbHBIX 3aJI0B, OPraHU30BAaHHBIX 110 IPUHLIUITY
H.N. ’Kene3nosa OTKPBITOTO AOCTYyMNa U ocHaleHHbIX Wi-Fi, UHTepHeT-
JOCTYTIOM, B TOM YHCJI€ 5 KOMITBIOTEPU3UPOBAHHBIX
YUTAJbHBIX 3QJI0B

KoMHaTh! 7151 CaMOTIOATOTOBKY B [TapThl ¥ CTYTBS B JOCTATOYHOM KOJHYECTBE
o0ImEeKUTHAX AKaZeMuu (1 CTy/I€HTOB,
MTPOKMBAIOINX B OOIIEKUTHH)

11. MeTonuveckne peKOMeHIAINH 00Y4AIOIIUMCS 110 OCBOCHHU IO 1M CHUILJIMHBI

N3yuenne npucumminHsl «HaydHble OCHOBBI BOAOIOIB30BAaHUSA» JAET 3HAHUS METOJ0B 00pa-
OOTKHU pe3yJIbTaTOB UCCIIEI0BAHUM, YUUT TOUCKY UCTOUHUKOB U OLICHKE HEOOXOAMMOMN AJI 3TOrO UH-
dopMmaiuu, COBpeMEHHBIM METOJIWKAM MPUKIAIHBIX HCCIEAOBAHUN, aHAIN3y, MUHTEPHpPETAlud U
OIIEHKE ITOJyYEHHBIX PE3yJIbTaTOB.

OOyueHue npeanonaraeT U3y4eHue coepKaHus yueOHOM AUCIUILTNHBI Ha Ay TMTOPHBIX 3aHsI-
TUAX (JIEKIUAX U IPAKTHUECKHUX 3aHATHUSX ), aKTUBHO-TBOPUECKYIO CAMOCTOSTEIIbHYIO padoTy CTy/A€H-
TOB B YacChl, OTBEJICHHBIE HA CAMOCTOSITEIbHYIO pabOTy B IEPUOJ U3yUEHHUS Kypca.

AKTHBHas paboTa CTy/I€HTa Ha JIEKLUU 00YyCIIOBJIEHA €r0 CIIOCOOHOCTHIO M TOTOBHOCTBIO K CO-
IJIaCOBAaHHOU paboTe ¢ JIEKTOPOM, 3aKITIOYAIOIIYIOCS B BHUMATEIHHOM MPOCIYIIMBAHUN MaTEpPUAJIOB
JEKIUH, UX KOHCIEKTUPOBAHUHU, OTPAKEHUU B KOHCHEKTaX JICKUUU MPEACTABISIEMBIH JIEKTOPOM
HarJISAHBIA MaTepuaia U peKOMEHAALMH [0 CAMOCTOSTEIbHON 10pab0TKE BOMPOCOB JIEKI[UH B IEPHOJ]
caMoCTOsTeNIbHOM paboThl. Kak mokaspiBaeT mpakTHKa, HOBBIA MaTepHrall JIEKLIIUHU JIydIlle yCBauBaeTcCs,
€CJIM OH yBSI3aH C IOHUMaHUEM NPEbIIYILIET0 MaTepraa, a TakKe, ECIIM Mepe/] JIEKIUeil ocyIecTs-
JieHa MpeaBapuTeNbHasi paboTa 1Mo MepBUYHOMY O3HAKOMJICHHUIO C MaTepuaiaMH MpeACTOsIIeH JIekK-
1. DTO MOXHO CJEJaTh C IOMOIIBIO PEKOMEHI0BAHHOM JINTEPATYPHI.

AKTHUBHO-TBOPYECKHI MOJIXO0 K paboTe ¢ yueOHBIM MaTepHaloM Ha MPaKTHYECKUX U 1abopa-
TOPHBIX 3aHATUAX 00YCJIOBIJIEH KaU€CTBOM MOJATOTOBKU CTYJIEHTa K 3TUM (popMaM 3aHATUH B MEPUOA
CaMOCTOSITENIbHOM paboThl, aKTUBHBIM y4acTHEM B 00CYXJICHUU BOIIPOCOB U PEIICHUU MPAKTUYECKUX
3a]1a4 Ha 3aHATHIX. B 3TUX 1ensx 3a1adyu, BBIHOCHUMBIE JJIS PEIICHUs HA MPAKTUYECKUX 3aHATHIX,
JOJIKHBI OBITH TITYOOKO M3YYEHBI, IPOTyMaHbl, MPOaHATIU3UPOBAHBI U MPEJICTABICHBI B KOHCIIEKTaX B
BUJE GOpMYJ U MOJENEH B IEPUOJ CAMOCTOSATEIbHON pabOThI.

CamocTosTenbHas paboTa CTyI€HTA SIBJISIETCS BaXKHBIM BUIOM y4eOHOM paOoThl B YHUBEpCH-
tete. OCHOBHBIMH BHJIaMU CaMOCTOSTEIbHOM BHEAY IMTOPHOM pabOThl MarucTpa no yueOHou qucuu-
IUTHHE SBJIAIOTCS: CaMOCTOSTENIbHOE YIITyOIeHHOE U3yUeHHEe pa3esioB YUeOHOM NUCIHUITIIUHBI C TTIOMO-
IbI0 PEKOMEHIOBAaHHOM JIUTEPATYPbl, THTEPHET-PECYPCOB, IOBTOPEHUE U 10PAaOOTKA JIEKIIMOHHOTO Ma-
Tepuana, cOOp UCXOAHBIX JAHHBIX JJII CTATUCTUYECKOTO aHalM3a oMa B TT00aIbHON CETH, TOBTOP
pelaeMbIX 3a/a4 JioMa, CaMOCTOSITENIbHYIO pab0oTy ¢ IPOrpaMMHBIM O0ECIIEYEHHEM U MOJTOTOBKY K
3a4ETy C OLICHKOM.

IloaroroBka Kk 3auerty ¢ oueHkoi. K 3auery ¢ oneHkoii HE0OX0IUMO TOTOBHUTCS LI€JICHATPAB-
JIEHHO, PETYJISIPHO, CUCTEMAaTUYECKU U C MEPBBIX IHEH 00ydeHus nmo qaHHou nucuuruinae. [lombiTka
OCBOWTD IUCLHUIUIMHY B IEPHOJ] HEMOCPEACTBEHHON MOATOTOBKY K 3a4€Ty, KaK MPaBUIIO, OBIBAET MAJIO
MPOAYKTUBHOM U HEA(H(HEKTUBHOM.

B camom Hauasne usyuyeHus yaeOHOM AUCHMITIIUHBI TO3HAKOMBTECH CO ClIeyIolIel yueOHo -Me-
TOAUYECKON JOKYMEHTAIUEH:

— mnporpaMMmoi o yueoHoi aqucrumniuHe « HayuHble OCHOBBI BOIOTIONB30BAHUAY;

— TepeyYHeM 3HaHUH, HaBBIKOB M YMEHUH, KOTOPBIMHU CTYACHT JOJIKEH OBJIaJIeTh, COCTABOM KOMIIe-
TEHIINH, KOTOPBIMH HEOOX0AUMO BJIaJI€Th 10 OKOHYAHUM U3YUYEHUS Kypca;

— TEMAaTUYECKUM IUIAHOM M JIOTUKON M3y4EHHUs AUCLUUIIINHBL;

— IUTAaHAMHM MPAKTHYECKHUX 3aHATHI U TUIaMH pelIaeMbIX TPUKIAIHbIX 3a7a4

— opraHu3anueil KOHTPOJIbHBIX MEPOTIPUATHIL 110 MPOBEPKE TEKYLIEH yCreBaeMOoCTH;
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— PEKOMEHJIOBaHHOM JIUTEPATypOil U HHTEPHET-PECYPCAMU;
— TIEpEYHEM BOIIPOCOB IO MOJATOTOBKE K 3a4E€Ty C OIICHKOM.
DTO MO3BOJUT CHPOPMUPOBATH YETKOE TMPEACTaBIeHHE 00 00beMe U XapaKTepe 3HaHUN U yMe-
HUH, KOTOPBIMU HaJ0 OyJIeT OBIAJETh 10 AUCHUILINHE. CUCTEMAaTHYECKOE BBIIOJHEHNE YUeOHOH pa-
0OTHI HA JICKOUAX U MMPAKTUYCCKUX 3aHATHAX ITIO3BOJIMT YCIICINHO OCBOWUTH JUCHUIIJIMHY U CO3AaTh XO-
porryro 6a3y A cAauu 3a4eTa ¢ OICHKOM.

Buabl 1 gopMbI 0TPAOOTKH NPONYIIEHHBIX 3AHATHI
CTyneHT, NpOIyCTUBILIHNH JEKIHIO 00s3aH NepenucaTh KOHCIIEKT, Ha 3aHATHH, CIETYIONIEM 32
JEKIMOHHBIM, HE3aBUCUMO OT IIPUCYTCTBHSI HA JIEKIIMH, CTYAEHT OyJET ONPOIIEH IO NPOMYyIEHHON
teme. [Ipu npomycke NpakTUUECKOro 3aHATUS HEOOXOIUMO B MPUCYTCTBUU MPENOAABATENS PELIUTh
3aJa4y, OTBEYAIOUIYI0 TEMATHKE 3aHATHS.

12. MeTtoauveckue peKOMEHIALMH NPENoAABATENAM 110 OPraHU3 AUy 00yYeHu st

o IMCIMIlJIMHE

3aHATHA M0 IUCLHUIIIIMHE POBOASTCS B CIEAYIOUMX (popMax: JIEKIUs, IPAKTUIECKOE 3aHATHE.

Jlekyus — OIMH U3 METOJIOB YCTHOTO U3JI0kKEeHUs MaTepuana. ClIoBO «IEKLUUs» UMEET JaTHH-
CKOE€ MPOUCXO0KJICHUE U B NIEPEBOJIE HA PYCCKUM A3bIK O3HAYAET «YTEHHUE». Tpaauius U310KeHus Ma-
Tepuajia IyTeM JOCJIOBHOI'O YTEHUS 3apaHee HAIIMCAaHHOI'O TEKCTa BOCXOJUT K CPEJHEBEKOBBIM YHHU-
BepcuTeTaM. Ba)KHBIM MOMEHTOM B IPOBEACHUH JIEKLHUH SIBIAETCA MPEAyNpPeKICHUE MaCCUBHOCTH
CTYJEHTOB U 00eclie4eHre aKTUBHOTO BOCTIPUSITHS U OCMBICIICHHSI UMW HOBBIX 3HAHUH.

Omnpenenstoiiee 3Hau€HUE B PEIICHUN ATOM 3aJ]aui UMEIOT JIBa TUJAKTHUYECKUX yCIIOBUS:

—  BO-TIEPBBIX, CAMO U3JI0KEHHIE MaTepHualia eJaroroM J0KHO OBITh COAePKATETHHBIM B HAYYHOM
OTHOIIICHUH, )KUBBIM U HHTEPECHBIM 110 OpME;

— BO-BTOPBIX, B IIPOIIECCE YCTHOTO U3JI0KEHUS 3HAHUHM HE0O0X0AMMO PUMEHSATh 0COObIE Teaaro-
rU4ecKre MpHUEeMbl, BO30YXkIal0IIue MBICIUTENbHYIO0 aKTUBHOCTh CTYJ€HTOB M CIOCOOCTBYIO-
1€ MOAJIEP)KAHUIO UX BHUMaHUS

OnMH U3 3TUX TPUEMOB — co30aHue npoobaemuou cumyayuy. CaMbIM IPOCTHIM B JJAHHOM CITy-
qae SBJIAETCS JOCTATOUHO YETKOE ONPEIEIEHHE TEMbl HOBOTO MaTepHasla U BbIJIEJIEHHE TEX OCHOBHBIX
BOIIPOCOB, B KOTOPBIX HaJJIEKUT pa300paTbcs CTYIEHTAM.

TepMuH «npakmuueckoe 3ausmuey NCIOJIb3YETCS B IEJarOTMKE KaK pO10BOE MOHITHE, BKIIIO-
yaroliee Takue BUABI, KaK JJaOOopaTOpHYIO paboOTy, CEMHHAp B €ro pa3HOBUAHOCTSIX. AYIUTOpPHBIC
MPAKTHYECKHE 3aHITUS UTPAIOT UCKIIOYUTEIHFHO BaXKHYIO POJIb B BBIPAOOTKE Y CTYJIEHTOB HAaBBIKOB
IIPUMEHEHHMSI MTOJIyYEHHBIX 3HAHUW U1 pelIeHUs IPAKTUUECKUX 3a]a4 B MIPOLleCCe COBMECTHOM Jiesl-
TEJNIBHOCTH C IIPENOIaBATENIIMU.

Ecnu nexuus 3akiaablBaeT OCHOBBI HAyUHbBIX 3HaHUH B 00001IEHHON (hopMe, MpaKTUYECKHe
3aHATUS NPU3BAHbI YIUIyOUTb, PACIIMPUTh U JETAIU3UPOBATh 3TH 3HAHUS, COJIEHCTBOBATH BBIPAOOTKE
HABBIKOB NMPOQeCCUOHANBHON nesiTenbHOCTU. [IpakTHuecKue 3aHTHS pa3BUBAIOT HAYYHOE MBIIUICHHE
U peub CTYJICHTOB, MO3BOJISIFOT MMPOBEPUTH UX 3HAHUS, B CBSI3U C YEM, YIPAXKHEHHS, CEMUHAPBI, 1a00-
paTopHbIe pabOTHI BBICTYNAIOT BaKHBIM CPEICTBOM JIOCTATOYHO OTIEPATUBHON OOpPAaTHOMN CBS3H.

Jlnst ycnemHoi NoAr0TOBKU K MPAKTUYECKUM 3aHATHIM CTYI€HTY HEBO3MOXHO OTPaHUYUThCS
cinymanuem jekiuil. TpeGyercs npeaBapuTenbHas caMOCTOsITeNIbHAs paboTa CTyA€HTOB 110 TEME I1J1a-
Hupyemoro 3aHsaTus. He MoxeT ObITh 1 peun 00 3¢ (HEeKTUBHOCTH 3aHITUMN, €CJIM CTYIEHTHI IPEBaApU-
TEJIBbHO HE MOPadOTAIOT HaJ KOHCIIEKTOM, YYCOHHKOM, YYEOHBIM IMMOCOOMEM, YTOObI OCHOBATEIbHO
OBJIaJIETh TEOPUEH BOMPOCA.

[TpakTHyueckue 3aHATHUS CIyKaT CBO€0Opa3HO (hOpMOI OCYIIIECTBIICHHUS CBSI3U TEOPUH C TIPAK-
TUKOW. CTpyKTypa MPaKTUYECKUX 3aHATHH B OCHOBHOM OJMHAKOBAa — BCTYIUICHUE MpenojaBaTels,
BOIIPOCHI CTYJICHTOB [0 MaTepHaiy, KOTOPBIA TpeOyeT AOMOMHUTENbHBIX Pa3bsICHEHUH, COOCTBEHHO
IpaKTHYecKas 4acTh, 3aKJIIOUNTENBHOE CIIOBO MpenoaaBaTelia. PazHooOpa3ue BOSHUKAET B OCHOBHOI,
COOCTBEHHO MPAKTUYECKOM YaCTH, JUCKYCCHH, PEIIEHNN TUIIOBBIX U MHAMBHUyaJIbHbBIX 33/1a4 Ha Iep-
COHAJIbHOM KOMITBIOTEPE C UCTOIb30BaHNEM (DaKTHUECKUX JAHHBIX TOCYIApPCTBEHHON CTATUCTHKHU U
T. 1.
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HuTepaxkTBHOE 00yUeHHE 0OecrieunBaeT B3aMMOIIOHUMaHKe, B3aUMO/IeHiCTBHE, B3aUMOooOora-
meHue. IHTepakTUBHBIC METOIMKH HU B KOEM ClIydae He 3aMEHSIOT JIEKIIMOHHBIN MaTepHal, HO CIIo-
COOCTBYIOT €T0 JIYUlIEMYy YCBOCHHIO W, YTO OCOOCHHO Ba)KHO, (POPMHUPYIOT MHEHHsS, OTHOIICHHS,
HaBBIKU NOBeJIeHUS. VIHTEepaKTHBHBIE METOABI IPUMEHSIOTCS KaK Ha JEKIHIX, TaK U Ha IPAKTUYECKUX
3aHATUSAX.

Munu-nexyus siBisieTcs oJ{HOM U3 3P PEeKTUBHBIX (HOPM MPENOAHECEHUS TEOPETUIECKOTO MaTe-
puana. Ilepen oObsBICHHEM Kakoil-nn0o MH(OpMaNMK IpenoaBaTeNb CIPAIINBAET, YTO 3HAIOT 00
3TOM cTyieHTHI. [locie mpenocTaBieHns Kakoro-mu0o yTBep KICHHs MpernoiaBaTelb npearaet o0-
CYIUTb OTHOILLIEHUE CTYAEHTOB K ’TOMY BOIIPOCY.

IIpesenmayuu ¢ uUCNONBL306AHUEM PAZIUYHBIX BCROMO2AMENbHBIX CPEOCME C 00CYHCOCHUEM.
Hcnonb3yroTes pa3inyHble BCIIOMOTATeNIbHbIE CPE/ICTB: 10CKa, KHUTH, BUJICO, CIANIBI ISl KOMIIBIO-
TEpOB U T.M. IHTepaKTUBHOCTH 0OeCTeunBaeTCsa MPOLECCOM MOCIEIy IOIIET0 00CYKICHHUS.

Obpamnas céa3b - AKTyaau3alus MOJTyYeHHbBIX Ha JEKIIMH 3HaHUHN ITyTeM BbIACHEHHUS peaKINU
Y4aCTHUKOB Ha 00CYKJIaeMbl€ TEMBI.

Huckyccuss — ofHa U3 BaXHEHIMX (OpPM KOMMYHMKAIMH, IJIOAOTBOPHBIM METOJ peLIeHUs
CIIOPHBIX BOIIPOCOB ¥ BMECTE C TEM CBOEOOpa3Hblii criocod no3HaHus. [Juckyccus npeaycMaTpuBaeT
00Cy’KJeHHe KaKoro-inbo BONpPOCa WM TPYIIbl CBA3aHHBIX BOMPOCOB KOMIIETEHTHBIMHU JIMIIAMHU C
HaMepeHHEM JI0CTUYb B3aUMOIIPUEMIIEMOTO pelieHus. JJucKkyccus sSBIseTcs: pa3HOBUAHOCTBIO CIIOPA,
Onu3Ka K IOJIEMHUKE, U IPEJCTaBJIgeT COOON Cepuio YTBEP)KICHMH, MO Ouepelu BbICKAa3bIBAEMbBIX
Y4aCTHUKAMH.

IIporpammy pa3paboraan:

s 2
['nasynosa M.B., K.T.H., 10LEHT Gt e aa "
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PEINEH3UA

Ha padouyio nporpammy aucuuiuinabl b1.B.4 «HayuHble 0CHOBBI BOI0N01b30BAHM S
OIIOII BO no nanpasJijienuio 20.04.02 ITpupoaoo0ycTpoiicTBO M BOAONOJIb30BaHNE,
HanpaBJeHHOCTH «{u¢ppoBbie cHCTeMbl MOHUTOPUHTA 0€30MACHOCTH BOA0X035HCTBEHHBIX
00bekTOB B AIIK» (kBasudukanus BbINMYCKHUKA — MATHUCTP)

Jlaryrunoit Haranmuu BnagumupoBHBI, norieHTa Kadeapbl SKOJOTUH, HHCTUTYTa MEJIHOpAIlud, BOI-
HOro xo3siicrBa u crpoutensersa M. A H. KoctsakoBa, PTAY-MCXA um. K.A. Tumupssesa, K.T.H.
(lanee Mo TEKCTY pPELEH3EHT), MIPOBe/ieHa peleH3us padouel mporpaMmel JucHUILIMHE «HayuHble
0CHOBBI Boonoab3oBanus» OIIOIT BO no nanpasnenuto 20.04.02 [Tpuponoo0ycTpoiicTBO 1 BOJO-
M0JIb30BaHKE, HaNpaBiIeHHOCTH «L{1dpoBbie cucTeMbl MOHUTOPHHTA 0€30MTaCHOCTH BOJIOXO3SIMCTBEH-
HbIX 00bekTOB B AIIK» (Maructp) paszpaborannoit B ®I'bOY BO «Poccuiickuii rocyaapcTBEHHBIH
arpapubiii yauepcuteT — MCXA umenu K. A. TumupszeBay, Ha kageape THAPaBIUKH, THAPOIOTHH U
yIpaBJIeHUs] BOJHBIMH pecypcamu. PaspaboTtunk — ['mazynosa 1.B., K.T.H., TOLIEHT.

PaccmoTpeB npencTaBiaeHHbIE HA PELEH3UI0 MAaTE€pUalbl, PELEH3EHT MPUILIET K CICIYIOIIUM
BBIBOJIAM:!

1. IlpenbsaBienHas paboyas nporpamma JUCHUILTHHBI «HaydHble OCHOBBI BO/IOTIOIB30BAHUS
(manee mo Tekcry [Iporpamma) coomsemcmeyem tpedboanusm @I'OC BO no manpasienuto 20.04.02
«[Iprpo1000yCTpOICTBO U BOJOIONIB30BaHUEY. [IporpaMma codeporcum BCe OCHOBHBIE pa3JeIbl, co-
omeemcmeyem TpeOOBAHUSIM K HOPMATUBHO-METOANYECKUM JOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme akmyansnocms yaeOHON NUCIUILTUHBI B paMKax peanu3a-
1uu OITOIT BO ne noonescum comuenuro — TUCIUATIINHA OTHOCUTCS K 0230BOM YacTH y4eOHOTO IUKIIA
—bl.

3. TlpencraBnenusie B [Iporpamme yeau nucuIuinabl coomsemcemeayiom TpedoBanusm OI'OC
BO nanpasnenus 20.04.02 «I[Ipupogoo0ycTpoiCTBO U BOJOIOIB30BAHHUE.

4. B cootrBercTBuM c [Iporpammoii 3a qucuuruinHoi «HaydHble OCHOBBI BOJIONIOJIB30BAHUS
3aKperuieHo 2 komnemenyuu. [Jucunminia «HaydHbie OCHOBBI BOAOIOIB30BAHUSY) U MIPEACTABICH-
Has [Iporpamma cnocobna peanusosams ux B 0ObSBIECHHBIX TpeOoBaHUSAX. Pe3ynbraThl 00yueHus,
npezcraBieHHble B [IporpaMMe B KaTeropusix 3HaTh, YMETh, BIAJACTh cOOmEemcmayiom crenupuke u
COJIEP’KaHUIO JUCLUILTUHBL U 0eMOHCIMPUPYION 803MOICHOCHb TIOTYUCHHUSI 3asIBICHHBIX PE3YyIbTaTOB.

5. O6mas Tpyao€MKOCTh TUCHUILUIUHBI «HaydHble OCHOBBI BOJIOTIONB30BAHUS» COCTABISET 4
3auéTHBIX enuHUIbI (144 yacoB/HU3 HUX MpaKTHYECKask MOATOTOBKA 4 Jaca).

6. Mudopmaliys o B3aUMOCBSI3H H3y4aeMbIX JUCIUILINH M BOPOCAM UCKIIFOUEHUS AyOINPO-
BaHUs B COJIEP’KaHUU AUCLUILTUH coomeemcmeyem AercTBUTENbHOCTU. Jucnumnmna «Hayunble oc-
HOBBI BOJIOTIONIB30BaHUs» B3auMOCBs3aHa ¢ apyrumu auctuminaaMu OITOIT BO u YuebHoro miana
no HarnpasieHuto 20.04.02 [IpupomooOycTpoiCTBO M BOAOIOIL30BAHNE U BOSMOXKHOCTh TyOJIHUpOBa-
HUSA B COJEPIKaHUH OTCYTCTBYET.

7. TlpencraBnennas [Iporpamma nmpeamosaraet HCIoJib30BaHWE COBPEMEHHBIX 00pa30BaTeib-
HBIX TEXHOJIOTUM, B TOM YHUCJIE CKBO3HBIX TEXHOJIOTHH, UCIOIb3YEMBbIEC MPU PeaAIU3alluU Pa3IMUHbIX
BUJIOB yueOHOU paboThl. @opMbl 00pa30BaTEIbHBIX TEXHOJOTUN_coomeemcmayom CrenupuKe auc-
LUTLTAHBI.

8. IIporpamma nucuuminHbl «HaydHble OCHOBBI BOAOINOIB30BaHM» peAnonaraer 12 3ans-
TUW B MTHTEPAKTUBHOU QopMme.

9. Bunpl, conepxanue U TPyI10EMKOCTh CAMOCTOSATEIbHONU pabOThl CTYJEHTOB, IPEICTABICH-
Hele B [Iporpamme, coomeemcmeyrom TpeOOBaHUAM K MTOATOTOBKE BHITYCKHUKOB, COAEPKAILIMMCS BO
®I'OC BO nanpasnenns 20.04.02 [Tpupomoo0ycTpoicTBO U BOAOIIOIb30BAHHE.

10. IlpeacraBiennsie 1 onucanHbie B [Iporpamme Gopmbl mexyujeri OLICHKH 3HaHU (orpoc,
KakK B popme 00CyKIEeHHS OTIEIbHBIX BOIPOCOB, TAK U BHICTYIUICHHS M yYAaCTHUE B TUCKYCCHSIX, paboTa
HaJ JOMAITHUM 33J]aHHEM) U ayJAUTOPHBIX 3aJIaHUSX, coomeemcmayom crenuduke TUCIUIUINHBL 1
TpeOOBaHUAM K BBIITYCKHHUKaM.

®opMa IPOMEKYTOUHOTO KOHTPOJIS 3HAHUU CTYAEHTOB, IpeaycMoTpeHHas [Iporpammon, ocy-
niecTBisieTcss B GopMe 3aueTa ¢ OLEHKOM, UTO coomeemcmeayem CTaTyCcy TUCHUIUIMHBI, KaK AUCLHU-
wivHel  0azoBoi  wactm yyeOHoro mukiaa — Bl ®I'OC  BO  wnanpasiaenus 20.04.02
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[Tpupoa000yCTPONCTBO M BOIOIIOIH30BAHNE.

11. ®opMmbl onieHKH 3HaHUH, npezacTaBieHHble B [Iporpamme, coomsemcmeyiom cnenu-
(buKe TUCIUIIMHBI U TPEOOBAHUSIM K BBITYCKHUKAM.

12.  YdeOHO-MeTOAMUYECKOE 0OeCIeYeHHE NUCIUTIINHBI MPEACTaBICHO: OCHOBHOM JHTEpa-
Typoi — 4 uctounuka (6a30BbIil Y4eOHHK), JOTIOTHUTEIHHOM JIUTEPATypOli — 6 HAMMEHOBAHUH, TIe-
PUOAMYECKUMU U3JAHUSMU — 4 UCTOYHUKOB CO CCBUIKOM Ha 3JIEKTPOHHBIE pecypchl, MHTepHET-pe-
cypchl — 2 uctounuka u coomgemcmayem tpedoBanusm @I'OC BO nanpasnenus 20.04.02 Ipupo-
1000yCTPOHCTBO M BOAOIOIb30BaHNE

13. MarepualbHO-TEXHHYECKOE O00ECTICUeHUE IUCITUIIIIMHBI COOTBETCTBYET CIICIH(UKE
TUCIUIUTMHBI «HaydHble OCHOBBI BOJIOTIOIH30BAHUS» U 00ECTICUNBACT UCIIOJIL30BAHUE COBPEMEHHBIX
00pa30BaTeNbHbIX, B TOM YHCIIE MHTEPAKTUBHBIX METOJIOB O0yUYEHHUSI.

14. Meronuueckre peKOMEHAMU CTYJEHTaM U METOANYECKHUE PEKOMEHIAINH MIpenoia-
BaTeJIsIM 0 OpraHu3aluy 00y4YeHHUs 1O JUCIUILIMHE JA0T IPeACTaBlIeHue O creludpuKe 00ydeHus
no auctuiuimie «HayduHble OCHOBBI BOJOTIOIb30BaHUS».

OBIIIME BbIBOJbI

Ha ocHoBanuu mpoBeNeHHON PELeH3UH MOXHO CIENIaTh 3aKJII0UYEHUE, YTO XapakTep, CTPYK-
Typa U cojepxkaHue pabodeil mporpaMMbl TUCHUIUIMHEI «HaydHble OCHOBBI BOJIOIOJIL30BAHUS
OIIOII BO no manpasiennto 20.04.02 ITpupoao00ycTpoicTBO U BOJAOIIOIB30BaHNUE, HAITPABICHHOCTH
«udpoBsie crucTeMbl MOHUTOPUHTA 0€30MACHOCTH BOJOXO03HCTBEHHBIX 00bekTOB B AITK» (kBayu-
(dbuKaIus BBITYCKHHKA — MarucTp), paspadoranHas [ mazynooii 11.B., K.T.H., TOIIEHTOM COOTBETCTBYET
tpeboBanusim @I'OC BO, coBpeMeHHBIM TpeOOBaHUAM SKOHOMHKH, PHIHKA TPYy/a U MTO3BOJIUT MPH €&
peanuzaiuy ycrnemHo ooecneyuTs GOpMUPOBAHUE 3aBIEHHBIX KOMIIETEHIIUH.

Peuensent: Jlaryruna H.B., nonient kadeapsi skomorun @PI'bOY BO «Poccutickuii rocyaapcTBeHHBIHA
arpapubiii yHuBepcuteT - MCXA unmenun K.A. TumupszeBa», KaHAMIAT TEXHUYECKUX

HayK
o, 7
-‘.‘y%“ «26» aBrycra 2024 r.
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