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AHHOTALUA

paboueii mporpaMMbl yueOHON TUCHUTUTHHBI
DT, 02 «IK0J0rH4ecKNii MOHUTOPUHI MAPHUKOBBIX I'A30B»
JUISl TOATOTOBKY MaruCTPOB 110 HAPABJIEHUIO
05.04.06 — Dkosorust ¥ NPUPOIONOIH30BAHUE
HaIPaBJIEHHOCTU DKOJOTHYECKUII MOHUTOPHUHT U TPOEKTUPOBAHUE

Ileab ocBOeHUsI AUCUMIUIMHBI: J[aHHAs NWCIUIIMHA OPUEHTHUPOBaHA Ha
dbopMUpOBaHUE Y MAarCTPOB 3HAHUHN, YMEHUM M HABBIKOB 10 TEOPETUUECKUM OCHO-
BaM, 0a30BBIM 3JIeMEHTaM, MH()OPMAIIMOHHO-METOUNYECKUM BOIIPOCaM M IMPaKTH-
YECKMM HaBbIKaM, CBSA3aHHBIM C MOHUTOPHUHTOM, OLICHKONH W MOJCITHUPOBAHUEM I10-
TOKOB MapHUKOBBIX T'a30B.

MecTo TMCUMILUIMHBI B Y4e0OHOM IJIaHe: JHCIUIUIMHA sBIsSETCS (pakysbTa-
TUBHOM TUCHMIUIMHON y4eOHOTro IiaHa Mo HampasieHuto noarotoBku 05.04.06 —

DKOJIOTUsl U IPUPOJONOIB30BaHKUE, OCBAUBAETCS BO 2 CEMECTE.
TpeGoBanus K pe3yJbTaraM 0CBOCHHUS JUCHUILUIMHBI: B PE3yJIbTaTE OCBOE-

HUS JUCHUIUIMHBL opMupyroTcs caeayromue komnetenuu: [1Koc-1.1; [TKoc-1.3.

Kpartkoe coxgep:xxkanme nucuMiuiaebl: Vctopust pa3BUTHS METONA, INEPBbHIE
NOJAXO0/bl K MpUMeHeHu0. OnpeneneHne nNoToka, pa3MepHocTH. OTInYus B MOAX0AaX
K M3MEPEHHUIO MOTOKa KaMEPHBIM METOJIOM M METOJIOM TYypOYJEHTHBIX ITyJIbCallUH.
TypOyneHTHOoe NBUKEHHE BO3AYLIHBIX Macc. BO3MOXHOCTh HCIONB30BaHUS TypOy-
JIEHTHBIX U JIJAMUHAPHBIX MMOTOKOB JUISl U3MEPEHUSI METOJOM TYpOYJIEHTHBIX ITyJIbCa-
nuil. TypOyneHTHble BUXpU B onpeaeneHHo Touke. [IoHsTHE MOMEHTaNbHOIO MOTO-
ka. OCHOBHOE ypaBHEHUSI M€TOJ1a TypOYJIEHTHBIX IyJIbcalluii — OOUIH BUJ U BUJ TO-
clie MIPUHATHS OCHOBHBIX JONYIIeHUH. ba3oBble orpaHnyeHust MeToja TypOyIeHTHBIX
MyJIbCALMM, CIENYIOIUX U3 ypaBHEHUN MeToa OCHOBHBIE UICTOYHUKH OIIUOOK, MpU
U3MEPEHUH METOAOM TypOyJEHTHbIX Myjbcauuii OCHOBHBIE MOIXOJbl K HCIpPABIIEC-
HUIO OMMOOK u3MepeHus: OnucaHue OCHOBHBIX 3TAlOB HMCCIEIOBAaHUS MO METOAY
TypOyJIEHTHBIX MyJibcalluil (IIJITAaHUPOBAaHKE, YCTaHOBKa, 00padoTka) [Tondop obopy-
JIOBaHUSL U MHPPACTPYKTYpbl 3KCIEPUMEHTa B 3aBUCHUMOCTH OT kimumara [logbop
0o0opyaoBaHusl U UH(MPACTPYKTYPHI SIKCIIEPUMEHTA B 3aBUCUMOCTH OT penbeda. [loa-
0op o0opynoBaHus U UHPPACTPYKTYPhl IKCIIEPUMEHTA B 3aBUCUMOCTHU OT HallpaBJie-
HUSI OCHOBHBIX BeTpoB. [lo60p o0opyaoBanust 1 MHPPACTPYKTYPHI SKCIIEPUMEHTA B
3aBUCUMOCTH OT UHPpacTpyKTyphl. [logbop obopyaoBanus u HHGPACTPYKTYPHI IKC-
NEPUMEHTAa B 3aBUCUMOCTH OT pacTUTEIbHOCTH. [IpaBuiia B3aMMHOTO paclooKeHUs
aHeMOMETpa M razoaHajiv3aTopa Mpu U3MEPEHHUSIX METOJIOM TYpOYJIEHTHBIX IMyJbCa-
nuil. Meponpusatus 1o NoJAepKaHUI0 U MPOPUIAKTUKE MOJIOMOK 00OpYy/IOBaHUS B
HKCIIEPUMEHTE METOAOM TYypOyJEeHTHBIX myJsbcanuii. OCHOBHOE OMOMETPHYECKOE
000OpyZI0BaHUE, MPUMEHSAEMOE B IKCIEPUMEHTAaX METOAOM TYpOYJEHTHBIX IMyJIbca-
1uii. OCHOBHBIE THIIBI FA30aHATIM3ATOPOB, IPUMEHSIEMBIX B IKCIIEPUMEHTAX METOI0M
TypOyJEHTHBIX Mynbcannii. OCHOBHBIE THITHI AHEMOMETPOB, IIPUMEHSEMBIX B DKCIIE-
PUMEHTax METOJIOM TYpOYJEHTHBIX TOTOKOB.

O01masi Tpya10eMKOCTh JUCHUMILUIMHBI COCTaBJsieT 2 3a4€THbhIC eAUHUIBI (72
yaca).

IIpomexkyTOYHBIA KOHTPOJIb: 3a4ET



1. lleanb ocBOEHNSI JUCHUILIHHBI

JucuuninuHa «JK0J0rH4ecKuii MOHUTOPUHI MAPHUKOBBIX ra3oB» (opMu-
pYeT IpoIEecC YMEHUI 1 HaBBIKOB MO0 TEOPETUYECKUM OCHOBAM, 0a30BBIM 3JIEMEHTaM,
UH(GOPMAIMOHHO-METOJMUYECKUM BOTIPOCAM U MPAKTUYECKUM HABBIKAM, CBS3aHHBIX C
MOHUTOPUHIOM, OEHKOM U MOJIETMPOBAHUEM MTOTOKOB IMAPHUKOBBIX I'a30B.

2. MecTO IMCHUILVIMHBI B y4e0HOM Mpouecce
JucuumirHa «JK0JI0rH4eCKHil MOHUTOPUHT MAPHUKOBBIX I230B) BKIIIOUEHA
B BApUATHBHYIO YacTh (DaKyJIbTaTUBHBIX AUCIUIUIMH yuyeOHOro miaHa. /lucuurinHa
«IKOJOTHYECKUIT MOHMTOPUHT NMAPHUKOBBIX I'a30B» PEAIN3YETCA B COOTBETCTBUU
¢ TpeboBanusimu GI'OC, OMOIT BO u YuebHoro miana no HanpasieHuto 05.04.06 —
DKOJIOTHUS U IPUPOIOIIOIB30BaHUE.

OcCo0EHHOCThIO TUCUUIUIMHBI SIBISIETCS TO, YTO OHA TECHO B3aMMOCBSI3aHA C
JUCUUIUIMHAMU 0a30BOM M BapHaTUBHOM 4acTH 1o HarpasieHuto 05.04.06 — Dkomno-
TUSl U IPUPOOIIOIB30BAHNUE U SIBISIETCS (POPMUPYIOUIEH Yy MAruCTPaHTOB COBPEMEH-
HbI€ MPEJICTABIICHUS O MPAKTHYECKUX M TEOPETUYECKUX OCHOBaX, 0a30BBIX AJIIEMEH-
TOB, CBA3aHHBIX C MOHUTOPUHIOM, OLEHKOW U MOJAEIMPOBAHUEM MTOTOKOB MapHUKO-
BBIX Ia30B.

Pabouast mporpamma JUCHUIUIMHBI « JKOJOTHYECKHIT MOHMTOPHMHI MAPHU-
KOBBIX I'a30B» ISl HHBAIWJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 30POBbS
pa3pabarbIBacTCsl MHAMBUAYAIBHO C YUETOM OCOOEHHOCTEH MCUXO(PHU3NUYECKOTO pas-
BUTUS, UHAUBUAYAIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3[J0POBBSI TAKUX OOyYarOIINX-
csl.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJbTAaTOB 00y4eHHS M0 TUCHUILIHHE
«IKOJIOTHYECKH A MOHUTOPUHT MAPHUKOBBIX I'a30B» COOTHECEHHBIX C
IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeJIbHOM MPOTrPaAMMBbI

N3yuyenue naHHOW yueOHOM AMCIMIUIMHBI HAMpaBlieHO Ha (opMuUpoBaHHE Y
00y4Jaronuxcsi KOMIETSHITUH, MPeICTaBIEHHBIX B Tabiuie 1.

4. CTpyKTypAa U coJepKaHue TUCUUIIJIMHBI

4.1 PacnpenesieHue TPy10éMKOCTH IMCHUILIMHBI 10 BUAAM padoT
1o cemMecTpam
OO6mas Tpy10EMKOCTh TUCIHUIUIMHBI cocTaBiiseT 2 3ad. ef. (72 yaca), ux pac-
npejesieHre o BUAaM paboT Mo ceMecTpam NpeCTaBiIeHo B Tabmaue 2.



TpeﬁoBaHnﬂ K pe3yjJabTaTaM 0CBOCHHUS yqeﬁnoﬁ AUCHUIIINHBI

«OCHOBBI ArpoO3KOJOIrHI€CKOTr0o MOACINPOBAHUE HA SA3BIKE R»

Tabnuua 1

CKOTO ¥ arp0odKOJIOrHYECKOro MOHUTOPHHTA,
WH)KCHEPHO-OKOJIOTHYECKUX U3BICKAaHUH B CH-
CTEME HKOJIOTUYECKOTO MMPOSKTUPOBAHUS U
OBOC, ¢ ucnonp30BaHuEeM METOJ0B IKOJIOIU-
yeckoi nudppoBoil kaprorpaduu, NpocTpaH-
CTBEHHOTO aHaJIM3a U MOJICITUPOBAHMS

METO/IbI TIaHU-
poBaHus ¥ Op-
raHU3alny KO-
JIOTHYECKOTO U
arposKoJIOTH-
YEeCKOTr0 MOHH-
TOpHHTa, 6a30-
BBIC OCHOBBI
ero MpuoOOopHO-
ro, nHopMa-
LHOHHO-
METOIHYECKOTO
U METPOJIOTH-
yecoro obecre-
YeHUsI

JUISL ONMCAaHHSI IOTOKOB
IMAapHUKOBBIX I'a30B B
IIUKJIE YTIIEPOAa, CIIUCOK
HauOoJee MOMyJIsIPHbIX
MOJIeJiell 1 OCHOBHOTO
porpaMMHOro obecre-
YyeHHs i1 oOcuera 1mo-
TOKOB ITaPHUKOBBIX Ta30B

OKOCHCTCMBI 110 3HA4YC-
HUAM CKOPOCTHU ITOTOKOB
ITapHUKOBLBIX I'a30B

Ko Wuaukaropsr B pesyabTare u3yueHus yueOHOM TUCIUIUTMHBI 00YYaIOIINecs JTOJIKHBI:
No KOMLIE Coneprxanue KOMIIETEH-
/1 KOMITETCHIIMH (UJTU €€ YacTH) 1005071 3HaTh YMETh BJIAJICTh
TEHLIUU

1. |IIKoc 1 CriocoGeH pewaTh 3a1a4u Hay4HO- ITKoc-1.1 - Ponpb nmapaukoBeix ra3oB | OnieHUBaTh peneBaHTHO- | OCyIIECTBISATH TOUCK
MCCIICAOBATCILCKON ICATCIBHOCTH, BRIIFOHAs 3HaTb HYMETb | b opA B HBIX U [JI00Ab- | CTH 9THX METOIOB [UIS COBPEMEHHBIX ITyOJIHKa-
IUIaHUPOBAHUE, OPraHU3aluio0, MPOBCACHUC, HCIIOJIB30BAThH o o

HBIX DKOcHcTeMax. ba3o- |mocraBiaeHHOM 3a71a4H, LU, IOCBSIIEHHBIX Me-

npubOpHOE, METPOJIOTHYECKOe U HHpOpMALU- | Ha MPaKTHKE
OHHO-METOJIHUECKOE 0GCCTICUCHHE IKONOTHIe- | copeMennpie | BPIC TEDMHUHBI U IIOHATHS | IOHUMATh COCTOSHMS TOJIaM M3MEPEHHS TTap-

HHKOBBIX I'a30B

IMKoc-1.3 -
Bnaners co-
BpPEMEHHBIMU
METOJIaMU
udpoBoii kap-
Torpaduu, npo-
CTPaHCTBEHHO-
r'O aHaJIU3a "
MO/JIETIMPOBa-
HUSI B 3KOJIOTHH

OCHOBHBIE TEOPETUIECKHE
OTpaHHYEHUS COBPEMEHHBIX
METO/IOB M3MEPEHUS ITOTO-
KOB TTAPHUKOBBIX Ia30B,
BECh KOMILIEKC OTpaHnuyde-
HUM, HEJOCTATKOB U JJOCTO-
HWHCTB METOJIOB, MOJCICH U
000pyIOBaHMSI UCTIONb3Ye-
MBIX TIPY MOHUTOPHUHTE
MAPHUKOBBIX T'a30B

[IpumensaTe  HEoOXoaMMOE
porpaMMHOE OOecredeHre
U MaTeMaTHYeCKUe MOJIEIH
Ha pasHBIX dTamax mnpea H
noct 00paboTKK pe3yibTa-
TOB MOHHUTOPHUHIA IMaApHUKO-
BbIX I'a30B, IPaBHUJIBHO ILjIa-
HHPOBATh HKCIIEPUMEHTHI 1O
MOTOKY ITapHUKOBBIX T'a30B C
MPaBIJIbHBIM mo100pOM

Hasbikamu HammicaHus
MPOCTBIX CKPUTITOB M DJICK-
TPOHHBIX TAOJIHMII JI pac-
YyeTa MapHUKOBBIX I'a30B,
YMEHHUSAMH MPE]] U TIOCT
00pabOTKHU JTaHHBIX MOHH-
TOpI/IHFa HapHI/IKOBBIX ra-
30B, HABBIKAMHU PaOOTHI B
HaunboJiee MOMyISPHBIX
MaKeTax st obcuera Io-

6




Haunbonee MOJXOISIIETO
000pyOBaHUS M TPOTPAMM-
HOTO o0ecredeHus, ¢ yde-
TOM BCEX HEIOCTaTKOB HC-
MOJIb30BaHHBIX METOAOB H
MPUMEHSEMOT0  000pyI0Ba-
HUS

TOKOB ITAPHUKOBBIX I'a30B,
0a30BBIMU HaBBIKAMU
OIICHKHU KauecTBa TUIaHH-
PYEMOTO 3KCIIEPUMEHTA TI0
MOHHTOPUHTY TTAPHUKOBBIX
ra30B, HCXOJs U3 pere-
BaHTHOCTHU BBIOPAHHOTO
000pyI0BaHus, METOJIOB,
MoJieNiel U TPOrpaMMHOTO
obecrieueHnst 00BEKTY UC-
CJIeIOBaHMsI




Tabmura 2
PacnpenejieHue Tpy10éMKOCTH TUCHHMILIMHBI IO BHAAaM pa0doT 10 2 ceMecTpy

TpynoémkocTh
qac.
Buj yueOHoil padoTbl /BTom | B T.4. 10 2
qucie cemMecTpy
I
Oo0uas TpyA0€MKOCTb JUCITUIUIMHBI TT0 YYeOHOMY TIJIaHy 72 72
1. KourakTHas padora: 24,25 24,25
AyauTopHasi paéora 24,25 24,25
aexyuu (J1) 8 8
npakmuyeckue 3ansmus (113) 16/*4 16/*4
KOHMAaxmuas paboma Ha npomexcymouyrom konmpoae (KPA) 0,25 0,25
2. CamocrositesqibHasi padora (CPC) 47,75 47,75
camocmosmenbHoe UzyueHue pazoenos, camono02omosKka (npopabomxa 38,75 38,75
U nosmopeHue NeKYUOHHO20 Mamepuala u Mamepuana y4eoHuKos u
VUeOHbIX NOCOOUL, NOO20MOBKA K NPAKMUYECKUM 3AHAMUIM U M.0.)
Ilooecomoska k 3auémy (KoHmpo.v) 9 9
By npoMexyToOuHOTr0 KOHTPOJIS: 3a4€T
* B TOM YHCIIE PAKTHYECKas MTOATOTOBKA
4.2 Conep:kanme TUCIUATIIAHBI
Tabmuua 3
TemaTuyeckui JIaH y4e0HOM IUCHUIIINHBI
HaumeHoBaHue pa3/iejioB M TeM THCIHUILIMH ESAUIRTONER] LGV QO
D) Bcero padora Has pa0dora
J | I3 | TIIKP Cp
Paznen 1. TeopeTnueckue 0CHOBBI IKOJIOTHYECKOTO 18 2 2 8
MOHHTOPHMHIA MAPHUKOBBIX I'a30B HA3eMHBIX IKOCUCTEM
Pasnen 2. Teopernueckoe 000CHOBaHUE METO/1A 18 2 6 16
TYpOYJI€HTHBIX NMYJIbCAIUIi
Paznen 3. [lon6op 06opyaoBaHusi U MeCTa IKCIIEPUMEHTA 19 2 4 13
JAJ151 MOHMTOPUHTOBBIX HA0JIIO/IEHNI 32 MOTOKAMH Nap-
HHUKOBBIX I'a3oB
Pa3neu 4 Ilpen n nocro0padoTka JaHHBIX MOHUTOpHHTA | 16,75 | 2 4 10,75
MAPHUKOBBIX Ta30B
KonTakTHas pabota Ha npomekyTouHoM KoHTpose (KPA) 0,25 0,25
Bcero 3a 2 cemectp 72 8 16 | 0,25 47,75
HWroro mo qucuumjinHe 72 8 | 16 | 0,25 47,75

Pasznen 1. Teoperuyeckue 0CHOBBI IKOJOTHYECKOI0 MOHUTOPHHIA NIAPHU-

KOBBIX I'230B Ha3€MHBIX IKOCHCTEM.
Tema 1. OCHOBHBIC IOHATHA 0 MOHUTOPHHIE.

HpCI[MeT N 3aJa4u JUCHUIIINHEI. HGHI/I Hn 3aJa4n 3KOJOTH4YCCKOI'0O MOHHUTO-
pHHIQA. COBpeMeHHBIe IMPCACTABJICHUA U IMOHATUA O MOHUTOPHUHIC COCTOSHHA OKPY-
>Ka10111e171 CpCIHhI. COBpeMeHHI)Ie MCTOAbI U3MCPCHUSA IIAPHUKOBBIX I'a30B. BaxnocTtb
IIaPpHHUKOBEIX I'a30B OJIA r700aJbHOT0 KIMMaTa. YdJacThe IIAPHHUKOBLBIX I'a30B B IIUKIJIC

yriepozaa

Paznen 2. Teoperuueckoe 000CHOBaHMEe MeTOAa TYpOYJIEHTHBIX IyJIbCA-

(V)

10501




Tema 1. OTiIH4YHA B MOAX01aX K U3MEPEHUIO MOTOKA KAMEPHbIM METO0/I0M
U MeTOJI0M TYPOYJIEHTHBIX IyJIbCALMIA.

N3mepenne mOTOKOB MAapHHUKOBBIX Ia30B KAMEPHBIM METOJIOM. Xpomarorpa-
¢us u UK criekrpomerpusi. JlocToMHCTBA M HETOCTATKXA XpoMaTorpauu 1Mo cpaBHE-
HUIO C (DOTOCTIEKTPOMETPUIECKUMH MeToaMu. HemocTaTku mojeBOro mpuMEHECHHS
xpomarorpaduuecknx metronoB. Orpanumuenus WUK-cnexkrpomerpoB. OrpanudeHUs
KamepHoro metoja. OcobeHHOCTH 0TOOpa ra30BbIX 00pa3oB B BUaibl. Pacuer nmoro-
KOB MMAPHUKOBBIX Ta30B KaMEPHBIM METOJIOM C HMCHOJIb30BAHHEM BHANl M MOTOYHBIX
HNK-criekTpoMeTpoB

Tema 2. TypOy/jieHTHOe IBU:Ke€HHE BO3AYIIHBLIX Macc. Bo3mMoxkHOCTH MC-
M0JIb30BAHNS TYPOYJIECHTHBIX U JIAMMHAPHBIX MOTOKOB JJI1 H3MEPEHUSA METOAOM
TYpOYJICHTHBIX IIyJIbCANMH

Uctopus pazButus MeTona, mepBble NOAXOAbl K IpUMEHEeHH0. OnpeaeneHue
MOTOKA, pazMepHOCTU. OTINYUS B TOAXOJaX K U3MEPEHUIO MTOTOKAa KaMEPHBIM METO-
JIOM M METOJIOM TYpOYJIEHTHBIX MyJsibcanuid. TypOyJIeHTHOE ABUKEHHE BO3YIIHBIX
Macc. BO3MOXXHOCTh HMCMOJIb30BaHUSI TYpPOYJEHTHBIX W JIAMUHAPHBIX MOTOKOB JJIS
U3MEPEHUS METOJIOM TYpOYJEHTHBIX MyJibcaluid. TypOyJeHTHbIE BUXpPU B OIpeJe-
neHHou Touke. [loHsTHE MOMEHTAIBbHOTO TOTOKA. OCHOBHOE ypaBHEHUS METOAA
TypOYJEHTHBIX MyJIbCAllid — OOLIMNA BUJ U BUJ TTOCJIE IPUHATHUSI OCHOBHBIX JOIYIIE-
Hui. ba3zoBble orpaHuueHus MeTojia TYpPOYJEHTHBIX MyJbCallUd, CICAYIONINX U3
YPaBHEHUM METOJA.

Tema 3. KoppekTHOe nmprMeHeHHe MeTOAAa TYPOYJEHTHBIX IMyJbCALMHA B
IKOJIOTHYeCKOM MOHUTOPHHIE

OCHOBHBIE MCTOYHHUKH OIIMOOK, TIPU U3MEPEHUU METOJIOM TYpOYJICHTHBIX
nysbcanuii. OCHOBHBIE TOJXOJIbI K HCHPABICHUIO OMMOOK u3MepeHus. Onucanue
OCHOBHBIX ATaloOB HMCCIEIOBAHUS IO METOAY TYpOYJEHTHBIX MyJbcaluid (TUIaHUPO-
BaHHUE, YCTaHOBKa, oOpaboTka). IlomyueHrue MaHHBIX MEPBUYHOM MPOTYKTUBHOCTH
AKOCHUCTEM, TI0 JAHHBIM JKCIIEPUMEHTa METOAOM TypOyJIeHTHbIX mysbcarui. [Tomy-
YEHHUE JaHHBIX O JBIXaHUU IKOCHUCTEMBI, MO JaHHBIM SKCIEPUMEHTA METOAOM TypOy-
JIEHTHBIX MyJibcanuii. OIleHKa MOTEPU WIIM HAKOIUICHUS YTIIEpOJa SKOCUCTEMOM, MO
JTAHHBIM SKCIIEPUMEHTA METOJIOM TYPOYJIEHTHBIX MYJIbCAIUH.

Paznen 3 Iloadop o0opynoBaHusi 1 MeCTA IKCIIEPUMEHTA /IJIs1 MOHUTOPHH-
rOBbIX HA0/II0ICHUI 32 MOTOKAMHU NMAPHUKOBBIX I'a30B METOAOM TYpPOYyJIeHTHBIX
MyJIbCaum

Tema 1 IlogOop o0opyaoBaHusi [Jisi MOHMTOPUHIOBBIX HAOJIIOJAECHUH 32
NMOTOKAMY NMAPHUKOBBIX I'a30B

NHcTpyMeHTaNIbHBIE TTPUHITUIIEI U3MEPEHUST METOJIOM TYpPOYJIEHTHBIX ITyJIbCa-
nuid. AKyctuyeckuii anemomerp. Tunbl akyctuueckux anemomeTpoB. MK razoBsiii
ananu3atop. ["azoananmzatopsl oTKpbITOTO TUMA. [log60p Tra MK razoananuzaropa
B 3aBHCHUMOCTH OT THUIIa MECTHOCTU. DHepromnorpedneHue odbopymaoBanus. [logdop
HMCTOYHUKOB NMUTaHUs. B3auMHoe pacmnoyioxkeHue obopynoBaHus. buomereoposoru-
YECKHE JTaTUYUKHU.

Tema 2 Iloadop MecTa IKCIIEPUMEHTA /IJISi MOHUTOPUHIOBBIX HAOJII0IeHU A
3a MOTOKAMH NMAPHHUKOBbIX I'a30B

BricoTa ycTaHOBKM 000pyI0BaHUSI U3MEPEHUN METOAOM TypOYJIEHTHBIX ITyJIb-
calruil HaJl SKOCUCTEMON. 3aBUCUMOCTh MCCIIEIOBAHUN OT OJM30CTH WHMPACTPYKTY-
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pol. Tlonstue Qyrnpunt. 3aBUCUMOCTh (DYTHOPUHTA OT BBICOTHI OOOPYIOBAHUS, €ro
B3aMMHOT'O PACIIOJIOKEHHUs NPU YCTaHOBKE. BiusHMe KiMMaTa Ha MOJy4eHUE pee-
BaHTHBIX JaHHBIX U QYHKIIMOHUPOBAaHUE 000PYAOBAHNUS

Pa3znesa 4 Ilpex u mocTo0padoTKa JAHHBIX MOHUTOPHHIA MAPHUKOBBIX Ia-
30B

Tema 1 BakHOCTHL 0MOMETEOPOJOTHYECKHMX AAHHBIX ISl OLUECHKH peJe-
BAHTHOCTH JAHHBIX MOJy4YeHHbIX METOJAOM TYPOYJIEHTHBIX MyJIbCALUI

Onucanve (QPyHKIIMOHAIBHBIX BO3MOXKHOCTEH MporpamMMHOro komiuiekca Ed-
dyPro. Pa36op unrepdeiica u cnoco6oB BBO/A pe3yIbTaTOB MOHUTOpUHTA. [ 1aBHBIE
noctounctBa EddyPro. Onucanue ctpykTypsl Meradaitina. Baxknocts Ouomereopo-
JIOTUYECKUX [AaHHBIX [UJI OLICHKH PEJEBAHTHOCTU AAHHBIX, MOJYYEHHBIX METOJOM
TypOyJIeHTHBIX Mysbcanuil. CrocoObl A00aBIEHUS METEOPOJIOTMUECKUX JaHHBIX B
EddyPro. Paz6op npobieMHBIX cUTyaruii Mpy pacuérax mMporpaMMHBIM KOMILIEKCOM
EddyPro.

Tema 2. IlosryyeHue JaHHBIX 0 MEPBUYHON NMPOAYKTUBHOCTH U ABIXAaHUM
IKOCHCTEMBI, 10 Pe3yabTATAM NOCTOOPA0OTKHM JAaHHBIX MOHUTOPHHIA METOIAOM
TYPOYJICHTHBIX IyJIbCALMHA.

OneHka Ka4yecTBa JaHHBIX O MOTOKAaX MAapHUKOBBIX ra30B B DKOCHCTEMAX, IO-
JYYEHHBIX METOJOM TYpOYJEHTHBIX Iyibcaluil. OuiIbTpanus JaHHBIX. 3al0JHEHHUE
IPOIYCKOB [0 OMOMETEOPOIOrMUECKUM AaHHBIM. Peakiysi 5KOCUCTEMHOTO JIbIXaHUs
U (OTOCHHTE3a Ha pa3IMYHbIE YPOBHHM OCBEIIEHHOCTH U TemriepaTypsl. Kpusbie 3¢-
¢extuBHOCTH Ucnoab3oBaHus cBera (LUE). CnocoObl pa3zneneHus cyMMapHBIX IO-
TOKOB NAPHUKOBBIX I'a30B HA JAHHBIE [0 NEPBUYHON MPOJYKTUBHOCTU U JIBIXAHUIO
DKOCHUCTEM.

Ipeamer u 3apaun aucuuIUInHbI 4.3 Jleknun/ npakTuyecKue 3aHATHS

Tabnuia 4
Copeprkanue JeKUMH/ NPAKTHYECKUX 3AHATHIA M KOHTPOJbHbIEC MEPONPUATHS
dopmupye Bup
Ne Ha3panmue pazgena, Ne u Ha3BaHMe JIeKIUi1/ MPBIe KORTPOILHOT | x5 -0
n/m TeMbI NPaKTHYECKUX 3aHATH I KomieTen 0 4acoB
100018 MepOnpHUsITHS
1
1. Pa3znen 1. TeopeTH4yecKHe 0CHOBBI AKOJIOTHYECKOT0 MOHUTOPHHI A MAPHAKOBBIX ra- 4
30B Ha3eMHBIX IKOCHCTEM
Tema 1. OcHOBHEIE Jlexmust Nel. BBenenune 6a3oBbie [IKoc-1.1; | YcrHBIil onpoc 2
MTOHSTHUS O MOHUTO- MOHSATHS sI3bIKA R. [TKoc-1.3
puHTe. ITpaxTtrueckoe 3austue Ne 1. Oc- | IIKoc-1.1; | YcrHsid onpoc | 2/%2
HOBBI MOHHTOPHHTA [1Koc-1.3
2. Pa3nen 2. TeopeTuueckoe 000CHOBAHNE MEeTOAa TYPOYJEHTHBIX MYJIbCAMA 8
Tema 1 Otnuumst B | Jlekums Ne2 Onpenenenne mo- | I1Koc-1.1; . 2
MOAX0Jax K H3Me- | TOKA, Pa3MEPHOCTH. MMKoc-1.3 | ¥CTHeI ompoc
>
penuro moroka ka- | IIpaktuueckoe 3ansatue Ne 2 [TKoc-1.1; 2
MEpPHBIM MeTOAOM | OTIMYMS B MOJIX0/1aX K U3Me- ITKoc-1.3
U METOAOM TypOy- | pEHHIO MOTOKA KaMEPHBIM Me- VYceTHbIi onpoc
JEHTHBIX IIyJbCa- | TOJOM U METOJIOM TypOyJIeHT-
005078 HBIX ITyJIbCaIlUH.
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JIEHTHBIX ITyJIbCa-
AH.

[Tonydyenue gaHHBIX O JIbIXa-

HUU SKOCHUCTEMBI, IO JAHHBIM
AKCIIEPUMEHTA METOJOM TY]-
OYJIeHTHBIX IyJIbCAIUH.

®opmupye Bun
Ne Ha3Banmue pasjaena, Ne » HazBanue JeKkIui/ MbIe KOHTPOJIBHOT Koua-Bo
n/n TeMbI NPAKTHYECKHX 3AHATHI KOMIETCH 0 4acoB
HHH MepOoNpUsSITUS
1
Tema 2. TypOy- | [Ipaktuueckoe 3austue Ne 3 ITIKoc-1.1; 2
nenTHOe aBwkenue | TypOynentHoe npuxenne o3- | 11Koc-1.3
BO3JYIIHBIX MacC. | AYIIHbIX Macc. Bo3M0OXHOCTh
B03MOXHOCTb HC- | HCIIOJIb30BAHUS TYPOYIEHTHBIX
MOJIb30BaHUS TYyp- | U JAMHHAPHBIX TIOTOKOB JJIst
OyJIEHTHBIX M Jia- | K3MEPEHUSA METOOM TypOy- VeTHBIH onpoc
MHHAPHBIX  TOTO- | JICHTHBIX IyJIbCAIHI
KOB JUTSl U3MEPEHHUSI
METOJIOM  TypOy-
JEHTHBIX  ITyJIbCa-
1015051
Tema 3. Koppekrt- | [Ipaktuueckoe 3anstue Ne 4 [TKoc-1.1; 2
Hoe npuMeHeHue | KoppekTHoe npuMeHeHue Me- 1IKoc-1.3
MeTo/1a TYpOYy- To/1a TypOyJIEHTHBIX IyJIbCa- Tectnposase
JICHTHBIX MYJIbCa- | [ B 9KOJIOTHYECCKOM MOHH-
UAM B 3KOJIOTUYE- | TOPUHTE
CKOM MOHHMTOPHHIE
Paznen 3. [loaoop o6opyaoBanus U MeCTAa IKCIIEPUMEHTA /1J151 MOHUTOPUHIOBBIX 6
HA0JII0IeHHHi 32 MOTOKAMH MAPHUKOBBIX ra30B METOIOM TYPOYJIEHTHBIX MYJIbCaHIi
Tema 1. [TonGop Jlexuus Ne3 OcHoBHoe ypaBHe- | [1Koc-1.1; 2
000pYIOBaHUS ISl | HUSL METOJIA TYPOYJIEHTHBIX [IKoc-1.3
MOHHUTOPUHIOBBIX | MyJIbCAIM — OOIHIA BUI U BU/ YCTHBIH onpoc
HaOJIIOICHUH 32 I0CJIE TIPUHSATHS OCHOBHBIX J0-
[OTOKAMH MapHU- | NYIICHHHA
KOBBIX Ta30B [IpakTuaeckoe 3ansTue Ne 5 [TKoc-1.1; 2/*2
Ba3oBble orpannuenus meroga | I1Koc-1.3
TypOyJE€HTHBIX MyJIbCALIUH, VYCTHBII onpoc
CIIETYIONIUX M3 YPaBHEHUH Me-
TOJIA
Tema 2. Tlonbop | IlpaxTHueckoe 3ausiTue Ne 6 ITIKoc-1.1; 2
Mmecta  skcrepu- | OCHOBHBIE HCTOYHHMKH OLIU- [IKoc-1.3
MEHTa JUIs MOHH- | OOK, IPH U3MEPCHUU METOIOM
TOPHHTOBBIX TYpOYJIEHTHBIX IYJIbCAIMI TectupoBanune
HaOM0IeHU 3a
IIOTOKaMH  MapHU-
KOBBIX Ta30B
4. Pasnen 4 [Ipea u nocTo0padoTKa JAHHLIX MOHMTOPHHTIA IAPHUKOBBIX I'a30B 6
Tema 1 Baxnocts | Jlekuus Ned [Tonydyenue nan- IIKoc-1.1; | YcrHBIH ompoc 2
OMOMETEOPOJIOTH- | HBIX TIEPBUYHOM TPOLYKTHUB- 1IKoc-1.3
YECKUX JaHHBIX HOCTH DKOCHCTEM, T10 JTaHHBIM
JUTS OIICHKHU pejie- | DKCIIEPUMEHTa METOIOM Typ-
BaHTHOCTH J[aH- OYJICHTHBIX ITyJIbCAIMI
HBIX, TTONy4eHHBIX | [IpakTudeckoe 3ausitue Ne 7 HKoc-1.1; | YerHblit onpoc 2
METOIOM TypOy- ITIKoc-1.3
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®opmupye Bun
Ne HasBanmne pa3aeda, Ne u Ha3BaHMe JIeKIUiA/ MPBIE KOHTPOILHOT | x5 1-B0
n/n TeMBI NPAaKTHYECKUX 3aHATHI KOMIETCH 0 4acoB
1107071 MeponpuATHSA
1
Tema 2. TTomyye- [TpakTueckoe 3ansarue Ne 8 [MKoc-1.1; | Tecruposanue 2
HHE JaHHBIX 0 ep- | Ouenka norepu uinu Hakomte- | [1Koc-1.3
BUYHOM MPOJYK- HUS yTJIepo/ia IKOCUCTEMOH,
TUBHOCTH U JIbIXa- | TIO JAHHBIM IKCIIEPUMEHTA Me-
HUU SKOCHUCTEMBI, | TOAOM TYpOYJIEHTHBIX ITyJIbCa-
10 pe3yabTaTam LAH.
MOCTOOPaObOTKH
JAHHBIX MOHHUTO-
pHUHTa METOJIOM
TypOYJIEHTHBIX
MyJIbCaINI
Tabmuma 5
Hepequb BOIIPOCOB JJIsl CAMOCTOATEC/ILHOI0 N3YYCHUHA TUCHUILIINHBI
Ne IepeueHs paccMaTpUBaeMbIX BOIPOCOB /115l CAMOCTOSITEILHOTO
w/n Ha3zBanue pa3jiena, TeMbl A
Pa3}1e.11 1. TeopeaneCKHe OCHOBBI 3KOJOIrM4Y€CKOro MOHUTOPUHIAa MAPHUKOBLIX Ira3oB Ha3€MHBIX 3KO-

CHUCTEM

L.

Tema 1. OcHOBHBIE NOHATUSI
0 MOHUTOPHHTE.

1. IlonsTHe yriepoaHOro ciuena
ITKoc-1.1; ITKoc-1.3

Pa3n

e 2. Tabauupl, HMKJIbI, HTEPAlliH, FPa(uKa U JPyrue CJ0KHbIe KOHCTPYKIMH B si3bIKe R

2.

Tema 1. OTanuus B mMOOxo-
JaX K HM3MEPEHHUI0 T0TOKa
KaMEpHbBIM METOJIOM M Me-
TOAOM TYypOYJIEHTHBIX IyJIb-
caruu.

1. Metoz pa3beJMHEHHOIO HAKOIUIEHUSI MUKPOBUXPEU

2. Merol paBHOMEPHOIO HAKOIUIEHUS MHUKPOBHUXPEU €O
BIIPBICKMBaHUSAMU

3. 3axkoH coXpaHEHMs MacChl JIIsl HEOOJIBIIUX TEPPUTOPUI

4. Merton oOHOBIIEHHSI TOBEPXHOCTH
ITKoc-1.1; ITKoc-1.3

Tema 2. TypOyneHtHoe
JBUKEHHE BO3AYIIHBIX Macc.
Bo3MOXHOCTh  HCMOJIB30BA-
HUSl TypOyJIEHTHBIX U JIaMHU-
HapHBIX TTOTOKOB JIJISI U3MeE-
pEeHUsT METOJIOM TypOyJIEeHT-
HBIX ITyJIbCalUi

1. OrieHka MoTOKOB MO OTHOIIEHUIO boyaHa

2. Meron npoduiieit

3. Merton pacdyéra NOTOKOB [0 COPOTUBICHUIO
I1IKoc-1.1; I1Koc-1.3

Tema 3. KoppektHoe mnpu-
MEHEHHE MeToJa TypOy-
JICHTHBIX MyJbCallUi B 3KO-

JIOTUYCCKOM MOHUTOPUHIC

1. TlpumeHeHHe METOJa B MPOMBIIUIEHHOCTH

2. HWccnenoBaHus Ipyrux ra3oB

3. IIpumeHeHue MeTOJa B HCCIEAOBAHUAX IMKIIA a30Ta
ITKoc-1.1; ITKoc-1.3

Pa3n

1Ms 4 padoTa ¢ faTamMu

e 3. Ucnoab30BaHue MaKkeTOB U3 «BceleHHOM tidyverse», cHHTaKkcuc, puiabTpanus, Tpanchpopma-

3.

Tema 1 ITogbop obopymoBaHus
JUTSE MOHUTOPUHTOBBIX HaOJFO-
JICHUI 32 MOTOKAMU TTaApPHUKO-
BbIX I'a30B

[TonmpaBka Ha HarpeBaHUe — TOJATOCPOUYHBIE U3MEPEHNUS
ITonpaBka Ha HarpeBanue aus noroka COz 3a yac
Bo3zaeiicTBre HarpeBaHus Ha JOJATOCPOUYHBIN OaaHC
BosnelictBue HarpeBanus Ha notok H2O u npyrue noro-

KM
I1Koc-1.1; ITKoc-1.3

balbad s S

Tema 2 Ilogbop mecra 3KcIie-
pUMEHTA I MOHUTOPHUHI'OBBIX

1. BnusHue mepoxoBaToCTH Mojora
2. lllepoxoBaTocTh moOJOTra ¥ 30Ha 0OXBara
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Ne Ilepedyens paccMaTpuBaeMBbIX BOIIPOCOB /UISI CAMOCTOSITEIbHOTO
Ha3Banme pasgesa, TeMbl

n/n H3yYeHHs
HAOIIO/ICHHH 33 MOTOKaMH 3. BuusHueE MEepOXOBATOCTH: PE3IOME
[TapHUKOBBIX Ia30B 4. BslicoTa n3mMepeHuil npu pa3inyHON HIEPOXOBATOCTU

5. IlepoxoBaTOCTh MPHU Pa3IUYHBIX BEICOTAX U3MEPEHUIN
ITKoc-1.1; ITKoc-1.3

Pa3nen 4 Ilpen u mocTo0padoTKa TAHHBIX MOHUTOPMHIA MAPHUKOBBIX I'a30B

4, Tema 1 BaxxHocTs Omometeo- 1. KoHTpoJib KauecTBa HOUHBIX JAHHBIX
POJIOrMYECKNX NaHHBIX LA 2. Bepudukanws mo TerioBoMy OagaHcy
ONCHKH PEICBAHTHOCTH AaH- 3. Bepudukanus no nmoaHOMYy ypaBHEHHS TEIUIOBOrO OajaHca
HBIX, HOIyHCHHBIX METONOM 4. BepuuKaiys albTepHATUBHBIM JTaHHBIM
Typ6y'J'ICHTHI)IX ImyJbCallu. IIKoc-1.1: TTKoc-1.3
1 3
Tema 2. Ilonyuenue nanubix o | 1. HoBble MacmTaObl M3MEPEHUH MMOTOKOB: JIUAAPHI, CLIUHTHII-
MEPBUYHOU MPOTYKTUBHOCTU U JIOMETPBI
ABIXaHMH SKOCHCTEMBL, IO Pe- | 7 Hopple MaclITadbl M3MEPEHUN MMOTOKOB: MOOMIIbHBIC TLIAT-

3yJIbTaTaM MOCTOOPaOOTKH
JAHHBIX MOHHTOPHHIa METO-
JIOM TYpOYJIEHTHBIX ITyJIbCaLlUi

hopmbI
Hogeie MaciiTaObpl n3MepeHuii MOTOKOB: TJ100aIbHbIE CETU
4. HoBble MacimiTaObl M3MEpPEHMH IOTOKOB: JMCTaHIIMOHHOE
30HJUPOBaHUE
I1Koc-1.1; I1Koc-1.3

(98]

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tabmuma 6

IlpuMmeHeHMe aAKTUBHBIX U HHTCPAKTUBHBLIX Oﬁpa3OBaTeJIle)IX TEXHOJIOT Ui
HaumeHoBaHHe HCIOJIB3yeMBbIX

Ne AKTHBHBIX H HHTEPAKTHBHbBIX
Tema u ¢popma 3aHsTHS

n/n 00pa3oBaTe/IbHBIX TeXHOJIOT Ui
(dbopMm 00yueHust)
1. | Jlexnust Nel OcHOBHBIE MMOHSATUSL O MOHUTOPHHTE. Jlexuus-Bu3yanu3anus

2. | Jlekuusa Ne2 OnpeneneHne noToka, pa3MepHOCTH.
3. | Jlekmus Ne3 OcHOBHOE ypaBHEHHUS METO/a TypOy-
JEHTHBIX TyNIbCalluii — OOLIUN BUI U BUJ MOCIE
MIPUHSATHS OCHOBHBIX JOMYIICHUHN

4. Jlexuus Ne4 TlomyueHue naHHBIX nepBUYHOM mpo- | JI Jleknus-Busyanuszanus
JTYKTUBHOCTH SKOCHCTEM, TIO JAHHBIM HKCIIEPUMEH-
Ta METOJIOM TypOYJIEHTHBIX MyJIbCAIMA

Jlexuusi-Bu3yaIn3anusl
Jlexuus-Bu3yanu3anus

===

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOYHAS ATTECTALUSA 110
UTOraM OCBOCHUS JUCUUIJINHBI

YcrHble Bonpockl o Paszgen 1. Teopernueckue 0CHOBBI IK0JIOTHYECKOT0 MOHU-

TOPUHIA NAPHUKOBLIX Ia30B HA3€MHbBIX JKOCHUCTECM.

1. Cornamenue B pamkax Pamounoit konseHun OOH 06 u3MeHeHun Kimmara, peryiupyro-
11ee Mepbl 0 CHUKEHHIO COZIepKaHMsI MApHUKOBBIX Ta30B B atMocdepe 2015 roaa, 6110
3aKJIFOUYEHO B

a. Crokromnbme

b. Toxuo

c. Ilapmxe

d. Puo-ne-XKaneiipo

2. Jlons aHTPOIOT€HHBIX BEIOPOCOB yIiIepoa B aTMOCc(epy B pe3yibTaTe BEIPYOKH JIECOB,
pacrariky 3eMelb U HEKOPPEKTHOTO 3eMJIETIONIb30BaHMsI OT BCEX aHTPOIIOT€HHBIX BHIOPOCOB
COCTaBJIsieT
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a. 10%

b. 15%

c. 20%

d. 25%
KakoBbI rHIIOTETHYECKHE TIOCIICACTBHS I TeppuTopuu Poccuu B pe3ybraTe riio0aibHOTO
U3MEHEHUs KIIMMaTa

a. YMEHbIIAThCS CPEIHUE TEMIIEPATyPhl U YBEIHUYATCS YPOBHH OCAIKOB B CEBEPHOM

4acTH

b. YBenuuarcs cpeqHHe TEMIIEPATYPhl U YMEHBINATCS YPOBHH OCaIKOB B FOKHOM 4acTH

C. YBenuyarcs CpeiHHUE TEMIIEPAaTyphbl U YPOBHHU OCAJKOB B CEBEPHOI YaCTH

d. VYBemnuarcs cpepHue TEMIIEPATyPhl U YMEHBIIATCS YPOBHH OCAKOB B F0)KHOU 4aCTH
Kakast 105151 yTJIeKHCIIOro ra3a MOTrIoIIaeTCsl OKeaHOM?
[IpenmnosaoxuTe MEXaHU3MBI TOT'0, KaK POCT YPOBHS MOTPEOJIEHUS B Pa3BUTHIX CTPaHAX MO-
JKET MIPUBECTH YBEJIMYCHUIO YMUCCUU MeTaHa?
Kakue MexIyHApOIHbIE COTIIAIIIEHUS M KOHBEHIIMH O MEPaXx IO MPEI0TBPAICHUIO H3MEHE-
HUS KJIMMAaTa BaM U3BECTHBI?
Kiumat kakoit yacti Tepputopun POCCHN M3MEHHUTHCS CHIIbHEE BCETO B PE3yJIbTATE III0-
OaJIbHOr0 M3MEHEHHS KirmaTa?
Kakue aHamuTHYECKHE METOIBI M3MEPEHHSI TAPHUKOBBIX Fa30B BaM H3BECTHHI?

Ycrubie Bonpockl Pa3znen 2. Teoperuueckoe 000CHOBaHHE MeTOAa TYpOYJIEHT-
HBIX IYJIbCALUM.
Tema 1. OTiMuKMs B MOAX01aX K M3MEPEHUIO MOTOKA KAMEPHbIM METOI0M M Me-

TOAOM TYPOYJIE€HTHBIX MYJIbCALUIA.
l.

Bri6epute Hanboliee TOUHOE OmpeieNieHne MOTOKa
a. KonudecTBo BelecTBa WK SHEPTUH NIPOLIEAIIEEe Yepe3 eANHUIY IUIOIAAH 3a eu-
HULY BpEMEHU
b. KonmuecTBo BemecTBa Wiy SHEPrUU NPOIIEAIIee Yepe3 eAUHUIYy 00beMa 3a eTMHU-
IIy BpEMEHU
¢. KonmnuecTBo BemecTBa WM SHEPTHUH NIPOILIEALIEE Yepe3 EANHUILY TUIOIAIN
d. KommuecTBo BelecTBa WM SHEPTUU MPOLIEALIEe Yepe3 eAUHHILY MACCy 33 €AUHUILY
BpPEMEHU
Kakoe 13 npuBeieHHBIX HIDKE JOMYIIEHUH HE OTHOCUTCS K METOLy TypOYJIEHTHBIX ITyJIbCca-
1005071
a. Croii mepoxoBaTOCTH HE JI0JKEH OBITh 00JIbIIe YeM 1,5 BBICOTHI pAaCTUTEIBHOCTH
b. IloBepXHOCTH 10JKHA OBITH TOPU3OHTATBHON M TOMOT€HHOMN
c. CpenHuil nepeHoC paBeH HYJIIO
d. TImoTHOCTB BO3AyXa HEM3MEHHA
KakoBbI runoTteTnyeckue nocieacTBUs Ui Tepputopun Poccun B pesynbraTe ri100aabHOro
M3MEHEHUs KJuMaTa
a. YMEHBIIAThCS CPEAHME TEMIIEPATYPHI U YBEIMYATCS YPOBHH OCaJKOB B CEBEPHOU
4acTH
b. YBenuuarcs cpeHHE TEMIIEpaTyphbl U YMEHBIIATCS YPOBHHU OCAJIKOB B F0XKHOM YacTu
c. YBenuyarcs cpeJHue TEMIIEpaTypbl 1 YPOBHHU OCAJIKOB B CEBEPHOM 4acTH
d. YBemuuarcs cpeaHue TeMIIEpaTypbl U YMEHbBIIATCS YPOBHH OCAIKOB B FO’KHOW 4acTH
Onummure OCHOBHbIE HEJJOCTATKA KAMEPHOTO METO/1a U3MEPEHUS OTOKA MAPHUKOBBIX T'a-
30B?
OnuimTe OCHOBHYIO MOCTEA0BATEILHOCTD JEHCTBUM MPU 0TOOPE ra30BBIX 00PA3II0B B BUA-
JB1?
[Touemy xpomaTtorpadusi HECMOTPS Ha PsiJi OTPAaHUYEHUN OCTAeTCs BCE elle OYEHb BaKHBIM
METOJIOM HUCCIIEI0BAaHUS IOTOKOB IAPHUKOBBIX Ia30B B 3KOocHUcTEMAx?
Ha xakoM ypoBHE ONTHMaJIbHO MCCIIEI0BAaTh IKOCUCTEMbI KAMEPHBIM METOA0M?
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8. Kakue 7KOCHCTeMBI He MOAXOISAT AJIsL UCCIICOBAHMS METOIOM TYPOYJICHTHBIX MyJTbCaIuii?

YcrHble Bonpockl Tema 2. TypOyJ/ieHTHOe ABMKEeHMEe BO3AYIIHbIX Macc. Bo3-
MOKHOCTb HCIOJIb30BAHMS TYPOYJEHTHBIX H JIAMHUHAPHBIX OTOKOB /ISl H3Me-

peHMsi METOA0M TYPOYJIEHTHBIX IYyJIbCAIAN

1. Kak ucnonb3yercs paznoxenus PeiiHonb/ica B BRIBOJE YpaBHEHHS TypOyJIEHTHOTO MEPEHO-
ca MapHUKOBBIX ra30B?

2. Ilepeuucnute OCHOBHBIE OIpAaHUYEHHUS, KOTOPbIC HAJIAralOT Ha UCCIIEI0BATENS JOMYIIICHHS B
XOJIe BBIBOJIa OCHOBHOT'O YPAaBHEHHS METOA TypOYJIEHTHBIX ITyJIbCAIUnA?

3. Kakue tpeboBanusi K 000pyAOBaHUIO BBIBUTAET UTOTOBOE YpaBHEHUE METOa TypOyJIeHT-
HBIX IyJIbCALUil?

4. TloyeMy MOKHO CUMTaTh, YTO UBMEPEHUS METOAOM TYPOYJIEHTHBIX MyJIbCALIUI O3BOJISIOT
0XapaKTEPU30BATh IKOCUCTEMY, €CIIU U3MEPEHHUS TPOXOJIAT B OJTHOM TOUKE?

5. Yro Takoe GpyTrpuHT?

Ycrubie Bonpocbl Tema 3. KoppekTHoe nprMeHeHre MeTOAA TYPOYJIeHTHBIX
l'[y.]'II)CﬂlII/Ii/i B IKOJIOIr'HMI€CKOM MOHHUTOPHHI€
1. Yro Takoe ciioi mepoxoBaToCcTH?
2. Kak 3aBucUT QPyTIPHHT OT BBICOTHI YCTAaHOBKU 00OPYIOBaHUS ?
3. Tlouemy necHbIE SKOCUCTEMBI MOTEHIIMAIBLHO 00JIee CII0KHBI 7Sl U3y4YeHHUs OTOKOB MapHU-
KOBBIX Ta30B?
4. Tlepeuncnute OCHOBHBIE OTPaHUYCHHS METO/1a TypOYJIECHTHBIX MyJIbCALUN B YCIOBUSX pe-
aJbHBIX SKOCHUCTEM?
5. Kakue skocucTemMbl B IPUHIIUIIE HEBO3MOKHO HCCIIEI0BATh METOAOM TYypOYJICHTHBIX IyJIb-
carui?

Ycrubie Bonpockl Paznen 3 Ilogdop 000pynoBaHus U MeCTa IKCIIEPUMEHTA IS
MOHHMTOPHUHIOBbIX HAOJIIOICHUH 32 IOTOKAMHU MAPHUKOBBIX ra30B METOAOM TYP-
OyJICHTHBIX MYJIbCALM A
Tema 1 ITog0op 000opyn0BaHUSs 1Ji1sI MOHUTOPHUHIOBBIX HA0II0ICHUI 32 IOTOKA-
MH MAPHUKOBBIX I'a30B
1. T'maBroe nmpenmyniectBo MK razoanannsaropoB HaJ Ja3epHbIMHU
a. KommakTtHOCTB
b. Ilena
¢. TouHOCTB
d. DOnepromnorpebnenue
2. I'maBHOE MPEMMYILECTBO 3aKPBITHIX ra30aHATM3ATOPOB HAJl OTKPHITHIMU
a. KoMmakTHOCTb
b. DnepronorpebiieHue
c. Pabota npu BBICOKO# BIaXKHOCTH
d. ILlena
3. Ecnm po3a BeTpoB Hag 00BEKTOM MCCIEIOBAHUNA XapaKTEPU3yETCs OTHIM JOMUHHUPYIOITHM
HaIlpaBJIEHUEM BETPA, TO BBILIKY U3MEPEHHUS METOI0M TypOYJICHTHBIX ITyJIbCAIIUH CTaBST
a. C HaBeTpEeHHOU CTOPOHBI
b. C moaBeTpeHHOI CTOPOHBI
c. B nentpe ob6bexTa
d. MO’HO CTaBUTb TJI€ YTOIHO
4. Tlouemy nnst MmeToja TypOYJIEHTHBIX MYyJIbCAIMI UCIIOJIb3YETCSl aKyCTHUECKUI aHEMOMETD, a
He Gosee pocTbie NpUOOpHI?
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*

Onumure npuHIMNI paboThl akycTUYeckoro aneMomerpa? Kakyto 10MOIHUATENBHYIO UH-
(dopMantIo BaXXKHYIO B 3KOJIOTMUYECKHX MCCIEI0BaHUIX MOXKHO U3BJI€Ub U3 JAHHBIX aKyCTH-
4eCKOro aHEMOMETpa

Kakue Tunsr MK razoanann3aropoB UCHOIb3YIOTCS B UCCIIEIOBAHUAX METOJIOM TypOyJIeHT-
HBIX IyJIbCALUil?

Ilepeuncnure nocrouncrsa u Hegoctatku MK razoananuzatopos 3akpeiToro tuna?
Ilepeuncnure nocronHcTsa u HepoctaTku MK razoanann3aTopoB OTKPHITOTrO TUMA?

Kakue sxocucTeMsl B IPUHLINIIE HEBO3MOKHO UCCIIEI0BATh METOAOM TypOYJICHTHBIX ITyJIb-
cauii?

Ycrubie Bonpockl Tema 2 [loxdop mecTa 3KCIepMMEHTA 1JISI MOHUTOPHUHIOBBIX
HA0JII0IeHNH 32 IOTOKAMU NAPHUKOBBIX I'a30B
IIpakTuyeckoe 3ansaTue Neb

1.

Nl

[Touemy KIMMaT MOXKET BIMATH HA HTOIOBOE SHEPronoTpedieHne KoMIieKca npuoopos
BbIOpaHHBIX JIJIs1 U3MEPEHUN METOJIOM TypOYyJIEHTHBIX ITyJIbCALlUNA?

Kak 3aBUCHUT QyTHPUHT OT BBICOTBI PACTUTEIBHOCTH B SIKOCUCTEME

Kak yuntsiBaeTcsi po3a BETpOB IIPH B3aUMHOM PacloI0KEHUH PUOOPOB ?

Kak po3a BeTpoB BiIMseT Ha BBIOOP TUIIA UCIIOJIB3yEMOr0 aHeMoMeTpa?

[lepeuncnure oOCHOBHbIE OMOMETEOPOIOIMUECKUE JATYUKN?

Ycrubie Bonpockl Pasnen 4 Ilpex n mocro0padoTka JaHHBIX MOHUTOPHUHTA
MAPHUKOBBIX ra30B

Tema 1 BaxkHocTh 0MOMETEOPOJIOTMYECKHUX JAHHBIX VISl OLEHKHN PeJIeBAHTHOCTH
JAHHBIX, MOJYYEHHBIX METOI0M TYPOYJEHTHBIX IYJIbCALMIA.

1.

BriOepuTe BepHOE YpaBHCHHE
a. GPP =NEE+Reco
b. GPP = NPP+Reco
c. NPP =NEE-Rh
d. Reco=Ra-Rh
['maBHOE momylieHHe MPH pa3/IeIeHUH MTOTOKOB M0 HOYHBIM JIaHHBIM
a. GPPnaounoe = GPPnueBHOE
b. NEEHouHOe = Reco
c. GPPnounoe = Reconounoe
d. Reco HouHOe = Reco qHeBHOE
VYpasuenue JInoitaa u Teinopa ucnosib3yercs s
a. DKcTpamoisiuu TeMieparypsl mo GAP
b. Okcrpanonsuuun GPP no ®AP
c. Okctpanonsiuuu Reco no temneparype
d. Oxcrpanonsiiuu Reco mo GPP
Kak omnpenenuTs TOYHOCTh H3MEPEHUN METOIOM TypOYyJIEHTHBIX MyJIbCAIMH 110 SHEepTreTuYe-
CKOMY OaJlaHCy DKOCHUCTEMBI?
[ToueMy 1715t ©3MEPEHUS METOIOM TYPOYJIEHTHBIX MYJIbCAIMI BaKHO OMpPEIEIeHNE TIEPUO-
JIOB U3MEPEHHUSI C CUITLHBIM TYMAaHOM U OCaIKaMU
[TouemMy 17151 ©3MEPEHUS METOJIOM TYPOYJIEHTHBIX MYJIbCAIIMA BaKHO OMPE/ICICHNUE BHICOTHI
CHETOBOTO MOKPOBA U TPABSIHUCTON PACTHUTEIHHOCTH
Kak ucnons3yrorcs nanssle ¢ narunka @AP?
OnuimTe aropuT™M 3aMOJIHEHUSI IIPOOEIIOB JAaHHBIX C TTIOMOIIBIO TaOIUIl CpaBHEHUS?

Ycrablie Bonpocsl Tema 2. Iosryyenne JaHHBIX 0 IEPBUYHON NPOAYKTHBHOCTH
U IBIXaHMHU IKOCHCTEMbI, 10 Pe3yJIbTAaTaM MOCTOOPA0OTKH JAHHBIX MOHMTOPHH-
ra MeToA0M TYpOYJIEHTHBIX IyJIbCALUM
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1. Onumwre CBS3b MEKIY YKOCUCTEMHBIM OOMEHOM, IEPBHYHON MPOTYKTUBHOCTHIO U AKOCH-
CTEMHBIM JbIXaHHEM

2. Kak MOXHO BBIUHCTUTH ABIXaHUE HIKOCUCTEMBI 10 HOYHBIM JAHHBIM U3MEPEHUN METOA0OM
TypOYJICHTHBIX TyJIbCAITHIA?

3. Uro Ttakoe KpuBbie 3((HEKTHBHOCTH MCIOIH30BAHUS CBETA SKOCUCTEMOMN

4. Tlouemy nns pa3zneneHHs 3HAUEHUN SIKOCUCTEMHOT0 OOMEHa Ha JAbIXaHHE U IPOAYKTUBHOCTh
MOPOM JOCTATOYHO TOJIBKO TEMIIEPATYPHBIX JaHHBIX

5. Kakue nporpaMMHbIE TAKETHI BbI 3HAETE, O3BOJISIONINE Pa3/IeisITh SKOCUCTEMHBIN OOMEH
Ha JIbIXaHUE U MIEPBUYHYIO MMPOTyKTUBHOCT

IlepeyeHb BONIPOCOB, BLIHOCMMBIX HA MPOMEKYTOUYHYIO ATTECTALMIO (3a4€T)

1. WcTtopus pa3BUTHS METOJIa, IEPBBIEC MOAXOAbI K MPUMEHEHHIO

2. OrmpezeneHue MOToKa, pa3MEPHOCTH.

3. OTnuuus B MOAX0JaX K U3MEPEHUIO MOTOKA KaMEPHBIM METOJIOM M METOJIOM
TypOyJICHTHBIX IyJIbCalluit

4. TypOyieHTHOE ABUKEHUE BO3IYIIHBIX Macc. BO3MOXKHOCT UCIIOJIb30BAHUS
TypOyJICHTHBIX M JJAMUHAPHBIX TTOTOKOB JIJIST U3MEPEHUS METOJ0OM TypOyIIEHT-
HBIX ITyJIbCAIUN

5. TypOyneHTHbIE BUXPU B OnpeesieHHON Touke. [loHsTHE MOMEHTAJIBHOTO TI0-
TOKaA.

6. OCHOBHO€ ypaBHEHUSI METOJ1a TypOYJIEHTHBIX MyJIbCcAIluii — OOLIUNA BUA U BUJ]
TIOCJIC TIPUHATHS OCHOBHBIX JIOITYIIICHHM

7. ba3oBbie OrpaHUYEHUSI METO/Ia TypOYJICHTHBIX MyJIbCAIlUH, CIEIYIOMUX U3
ypaBHEHUHN MeTOo/1a

8. OCHOBHBIE HCTOYHHKH OIIMOOK, MPU U3MEPEHUH METOJIOM TYPOYICHTHBIX
IyJIbCAlU N

9. OcHOBHBIE MOJXO/BI K HCTIPABJICHUIO OITMOOK N3MEPEHUS

10.Onrcanrie OCHOBHBIX 3TANOB UCCIEIOBAHUS 10 METOAY TYpOYJIEHTHBIX MYJIb-
caruii (TJIaHUPOBaHUE, YCTAHOBKA, 00paboTKa)

11.ITonGop oGopynoBanust U UHPPACTPYKTYPHI IKCIIEPUMEHTA B 3aBUCUMOCTH OT
KIuMaTa

12.ITon6op obopynoBaHust U HHGPACTPYKTYPhl IKCIIEPUMEHTA B 3aBUCUMOCTH OT
penseda

13.ITon6op obopyaoBaHust U HHGPACTPYKTYPHI SKCIIEPUMEHTA B 3aBUCUMOCTH OT
HaIpaBJICHUS OCHOBHBIX BETPOB

14.TTon6op obopyaoBanust U HHGPACTPYKTYPhI IKCTIEPUMEHTA B 3aBUCUMOCTH OT
UHQPACTPYKTYPHI

15.1Ton6op obopynoBanust U HHGPACTPYKTYPHI SKCIIEPUMEHTA B 3aBUCUMOCTH OT
PacCTUTENHLHOCTH

16.11paBusia B3aMMHOTO PACIOIOKEHU aHEMOMETpPa M ra30aHaaIn3aropa npu u3-
MEPEHUSX METOJIOM TYPOYJICHTHBIX MyJIbCaIlUi

17.MeponpusTHs IO TTOAICPKAaHUI0 U TPO(PHIAKTHKE TTOJIOMOK 000PYI0BaHUS B
AKCIIEPUMEHTE METOIOM TypOYJICHTHBIX ITyJIbCaIlui

18.0OcHOBHOE OMOMETpUYECKOe 000pyA0BaHKE, TPUMEHIEMOE B SKCIIEPUMEHTAX
METOJIOM TypOYyJICHTHBIX ITyJIbCAITUil
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19.0cHOBHBIE TUIIBI FA30aHATIU3ATOPOB, IPUMEHSAEMBIX B SKCIIEPUMEHTAX METO-
JIOM TypOYJIEHTHBIX ITyJIbCALlUi

20.OCHOBHBIE TUITBI AHEMOMETPOB, IPUMEHIEMBIX B IKCIIEPUMEHTAX METOJIOM
TypOYJIEHTHBIX ITyJIbCAllUN

21.1TonmyuyeHne TaHHBIX NEPBUYHOM ITPOLYKTUBHOCTH KOCUCTEM, 1O JAHHBIM
HKCIEPUMEHTA METOJIOM TypOYyJIEHTHBIX ITyJIbCALIUN

22.11omyuyeHne TaHHBIX O IBIXaHUU YKOCHUCTEMBI, 110 JaHHBIM JKCIIEPUMEHTA Me-
TOJIOM TYpOYJIEHTHBIX ITyJIbCALUil

23. OueHka NOTepU WM HAKOIUICHHSI YIJIEpOAa 3KOCUCTEMOM, IO TaHHBIM JKCIIE-
pUMEHTA METO/IOM TYPOYJIEHTHBIX ITYyJIbCAIU.

6.2. Onucanue nokasaresjeil U KpUTepueB KOHTPOJIS YCIIEBAEMOCTH, ONIUCAHUE
LIKAJI OLlCHUBAHUS
JUIsl OLEHKM 3HAHWM, YMEHHI, HaBBIKOB M (POPMUPOBAHUS KOMIIETEHLHUHU IO
JUCLUIUIMHE IPUMEHACTCS TPAIULIMOHHAsA CUCTEMa KOHTPOJISA U OLEHKH YCIIEBAEMO-
CTHU CTYJCHTOB.
Kpurrepun oLieHKHM IIpH cllaye 3a4eTa Mo TPaAUIHMOHHON CUCTEME:

Tabmuma 8
Ouenka Kpurtepun ouennBanus
BBICTABIISIETCS CTYJEHTY, €CIIM OBbUIH JIaH MCUEPIBIBAIOIINE OTBETHI HA
«3auer» YCTHBIC BOIIPOCHI C HE3HAYNUTCIbHBIMU HGI[OLIéTaMI/I, OTpa6OTKI/I 110 IIpo-

MYIICHHBIM 3aHATUSM B BUJIE peepaToB MO MPOIYIICHHOW TEME CIaHBI,
TCCTUPOBAHHUEC BBIMIOJIHCHO C HEOOJIBIINMHA HEeaoucTraMu

BBICTABIISIETCS CTYJEHTY, €ClIi He ObLIIO OTBETAa Ha MOCTABJICHHBIE BO-
«He 3auer» mpockl, mporyiieHo 6onee 50% nexmuit u 113 u He caanbl 0TPabOTKH,
TECTUPOBAHHUE BBIIMOJIHEHO C OOJBIITNM KOJUYECTBOM OIITHUOOK.

Tekymue 3aJ0JKEHHOCTH IO CJaye IMPOMYIIEHHBIX TEM U TECTUPOBAHUIM
JOJKHBI OBITh JIMKBUIWPOBAHBI IO MPOBEAEHUS KOHTPOJIS, BO BPEMS ONpEEIsieMOe
IIPENoAaBaTeNIEM.

Bubl TEKYIIET0 KOHTPOJISA: OIPOCHI IO KAXKIAOMY Pas3ieiny, TECTUPOBAHMUS.

Bubl MpoMeKyTOYHOTO KOHTPOJIA 110 AUCHUIUIMHE: 3a4eT

7. YueOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOE O0ecnievyeHne TN CIUTIIUHBI

7.1 OcHOBHasI JIUTEPATYypPAa

1. F'ony6es, A. FO. TypOyseHTHbIe MyIbCcallui JaBICHUS B aKyCTHKE U a3po-
ruapoauHaMuke : yaeonoe nocooue / A. 0. T'ony6es, E. b. Kynames, JI. P. $1610-
HUK. — Mocksa : DUSMATIINT, 2019. — 424 ¢. — ISBN 978-5-9221-1827-9. —
Tekcrt : anexTpoHHbIl // Jlansb : aneKTpoHHO-OMONMKMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/143867

2. Crynun, /1. FO. BnusiHue n3MeHeHus KIIMMaTa Ha arpOdKOJIOTHYECKHE CH-
cteMsl : yueOHoe nocooue / JI. 0. Crynun. — Canxkt-IletepOypr : Jlanb, 2020. —
224 ¢. — ISBN 978-5-8114-4198-3. — TekcT : 31eKTpOHHBIH // JIaHb : 3JIEKTPOHHO-
oubsmoreunas cuctema. — URL: https://e.lanbook.com/book/131035
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3. KyBumnos, JI. P. OcHOBBI nporpaMmMupoBaHus : yueOHOe ocodue is By-
30B / JI. P. KyBumuoB. — Mocksa : U3narensctBo FOpaiit, 2022. — 104 ¢. —
(Briciee oopazoBanue). — ISBN 978-5-534-07559-5. — TekcT : 2neKTpOHHBIH //
Oo6pazoBatenpHas miatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/493460

4. I'puinn, B. A. OcHOBBI NporpaMMHpOBaHus Ha A3bIke R : yueOHO-
Meroamueckoe mocodue / B. A. I'pummua. — Hwxnauit Hosropon : HHI'Y um. H. N.
Jlo6aueBckoro, 2021. — 67 ¢. — TekcT : 5eKTpoHHBIH // JIaHb : AIEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/191498

5. Mutuna, O. A. S3b1ku IporpaMMUpPOBAaHUS 1JIs1 CTATUCTUYECKON 00pabOoTKU
nanHbIX (R) : yue6Hoe mocodue / O. A. Mutuna. — Mocksa : PTY MUP3A, 2020.
— 191 c. — TekcT : 251eKTpoHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEUHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/163912

7.2 lonoJIHUTEIbHAS JIUTEPATypPa

1. Meroa TypOyieHTHBIX MyJibcanuid. KpaTkoe mpakTudeckoe pyKoBOJCTBO,
byp6a I'.T"., Kypbarosa FO.A., Kypuuesa O.A., Asuwios B.K., Mamkun B.B., LI-COR
Biosciences 2016.

2. TypOyneHTHbIE MyJIbCAIIMK JIABJICHUS B aKyCTHKE U a3POTHUJIPOIUHAMUKE
[Nony6eB, Kynames, A6monuk. ®uzmatiaut, 2019 r, 430c.

3 Mukpo6Hasi TpancopMalivsi MapHUKOBBIX Ta30B B MouBax,| Cremanos A.JI.,
I'EOC, 2011

4. ITapuukoBbli 3((PexT, U3MEHEHHE KIUMarTa 1 3kocucteMsl, bonun b., [leec
b. P., I'mapomereounsaar, 1989 r., 560 c.

5. DKOJIOTUYECKN MOHUTOPHUHT, MOJICIMPOBAHUE U IPOCKTUPOBAHUE B YCIIO-
BUSIX IPUPOIHBIX, TOPOJCKHUX U arpodkocuctem, [lox oOmel penakmueit .M. Bace-
HeBa, P. Banentunu. 2015, U3aatenscTBo: OOI11I€CTBO C OrpaHUYEHHON OTBETCTBEH-
HoCThIO "Ckpunra ManeHnt".

8. Ilepeyennb pecypcoB HHPOPMAIHMOHHO-TEJICEKOMMYHHUKAIIMOHHOM CETH
«HTEpHET», HEOOXOAMMBIX /IJI51 OCBOCHHS AU CIUTLIUHBI (MOIYJIs)

1. https://ecologymodeling.github.io (OTKpBITHIH JOCTYII)

2.https://www licor.com/env/products/eddy covariance/results.html?gclid=CjwKCAjwx7
DeBRBJEiwA9MeX GsN198p1HORUvOIqTbm27q2ZGoWIJESTBKaT2L9ItXarGUedO
G-XpxoCILYQAvVD BWE (oTkpbITHII f10CTYIT)

3. https://youtu.be/rHfbCrSrLbU (oTKpbITHIN JOCTY)

10. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 115
OCYIIeCTBJIEHUS] 00Pa30BaTEJIbLHOI0 MPOLECCA MO AUCIUIJINHE

Tabnuma 10
CeneHus 00 00ecrie4eHHOCTH CNIeNNATN3MPOBAHHBIMHY aYAUTOPUSIMHU,
Ka0MHeTaMM, JA00PATOPUAMH

HanMeHoBaHMe ceUAJbHBIX MOMeIIeHUH 1
MOMELIECHHH JJISl CAMOCTOAITeJIbHON padoThl (Ne
y4eOHoro kopmyca, Ne ayiuTopun)

OCHAaIIEHHOCTH CNENMAJIBHBIX OMENIEHNI U ITOMeIeHN i
AJISl CAMOCTOSITeJILHOM PadoThI**

1 2
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https://urait.ru/bcode/493460
https://ecologymodeling.github.io/

HanmenoBaHue cenaILABLIX MOMeLIeH il 1
TOMelleHHil IS CaMOCTOSITeJIbHOM PadoThl (Ne
y4eOHOro Kopmyca, Ne ayIuTOpUH)

OcCHaIIEHHOCTH CNENNAJbHBIX OMeIIeHHi H oM elleHHi
JJIs1 CAMOCTOAITEILHOM PadoThI**

1

2

JlexnmonHas ayauropus (kopiryc Ne6 — ayauropus
305)

WntepaktuBHas mynsrumeana cucrema SMART, HoyTOyK, 14
HEePCOHATIBHBIX KOMITBIOTEPOB C JOCTYIIOM B HHTEPHET (KOMIIb-

IOTEpHBIN KJ1acc), MapKepHas 1ocka, 10 MoHOOI0KOB 1t 00y-
YaIOIINXCS C JIOCTYIIOM B MHTEpHET +1 npenopaasarens (KOM-
MBIOTEPHBIN Ki1acc), OECIPOBOIHOM HHTEPHET, PO3ETKHU LIS
MOAKIIIOUEHHS ¥ 3apsIIKH MOOMJIBHBIX YCTPOHCTB

YueOHas ayautopus (kopryc Ne6 — aymuropus 156) | MnrepaktuBHas mynstumenua cucteMa SMART, HoyT1OyKk, 14
MEPCOHANBHBIX KOMIIBIOTEPOB C JOCTYNOM B HHTEPHET (KOMIIb-
IOTEPHBIH Ki1acc), MapKepHas Jocka, 10 MOHOOIJIOKOB Juist 00Y-
YAOLIUXCS ¢ JOCTYIOM B MHTepHET +1 npenoaasarens (KoM-
MBIOTEPHBIN KJTacc), 6ECIPOBOTHON HHTEPHET, PO3ETKH IS

TIOKITFOUSHISI M 3aPSIKH MOOHMIIBHBIX YCTPOHCTB

YuebHas ayauropus (kopmyc Ne6 — aymuropus 155) | MapkepHast [ocka — 5KpaH ajs mpoekropa, MoOmisHeIH Wi-Fi
MYJIBTHMEANA IPOCKTOP, MOHOOJIOK, OECTIPOBOTHOM HHTEPHET,

PO3CTKHU AJIS IIOAKIIKOYCHUSA U 3apsaKH MOOUJILHBIX YCTpOﬁCTB

YueOHas aymutopus (kopmyc Ne6 — aymuropus 154) | MapkepHast Jocka — SKpaH Ajis mpoekropa, MoOunbHed Wi-Fi
MyJIBTHMEINA POEKTOP, MOHOOIOK, 6ECIPOBOIHON HHTEPHET,

PO3CTKHU OJI NOAKIIKOUCHUA U 3apsAaKH MOOHMIBHBIX YCTpOﬁCTB

Yuraneusii 3an (LleHTpanpHas HaydHas 6uOImoTe-
ka uM. H.W. XKene3Hona),
KoMHaTbl caMonoaroToBKH (00LIEKUTHS)

J51st caMoCTOSITeNIbHOM paboThI CTYICHTOB

11. MeToauyecKkue peKOMeHAAIUH CTYA€HTaM 10 OCBOCHH IO TUCHUILINHBI

[lepexosl Kk MHOTOCTYTIEHYATON CHCTEME BBICLIETO 00pa30BaHuUs MPEAIoaraeT yBeIuueHue
KOJIMUECTBA YacOB, OTBEJCHHBIX HA CAMOCTOATENbHYIO padoTy. ClieoBaTenbHO, yJalluecs, BiIajie-
IOLUE HaBbIKAMM OPTraHU3allUd CaMOCTOSATENbHOM pabOThl HajJ Y4YEOHBIM MaTepuaioM, UMEIOT
HECOMHEHHOE MPEeUMYIIECTBO. Y4eOHyI0 paboTy CTy/IeHTa BBHICIIErO y4eOHOTO 3aBEACHHS] MOMXHO
pa3lenuTh Ha JIBE YacTH: ayIUTOPHYIO (10 YueOHOMY IUIaHy Balllero HaIpaBJIEHUS — 3TO JIEKIUS,
NPaKTUYECKOE 3aHATHE, 3a4eT C OLIEHKON) M caMocTosTenbHas pabory. CamocTosTenbHas padora
MpeACTaBisieT co00M 0c000 OPraHM30BaHHBIN Bl YU€OHOM AEATEIHHOCTU, KOTOPBIM JOHKEH OTBE-
YaTh ONpe/eTIeHHBIM TpeOoBaHUsAM. Bo-mepBbIX, HEOOXOIUMO pa3yMHOE MCIIOJIb30BaHUE JTUYHOTO
BPEMEHHM, T.€. XOpOILIO MPOJYMAaHHBI M CTPOro coOoaeMblii pexuM yudeOHoro tpyna. Bo-
BTOPBIX, TaK KAaK 3aHATHUS OT ClIydas K CIy4ar0 CHIDKAIOT 3(h(eKTHBHOCTH caMOCTOSITENbHOM pabdo-
Thl, BQXHBl PETYJSIPHOCTh U IOCJIEIOBATEIbHOCTh M3Y4YEHHs y4eOHBIX MaTepuanoB. B-Tperbux,
CTYJEHT JIOJDKEH IPOSIBIATH CO3HATEIBHOCTh U aKTUBHOCTB, IIOCKOJIBKY IO3HAHUE IPEIACTABIISAET
co00i1 CII0KHBIH Mpoliecc, BO MHOTOM 3aBUCSIIHI OT 1eHCTBUN yUalierocs.

CamocrosrenbHas paboTa CTyJeHTa MpEANoiaraeT onopy Ha 3HaHUs, MOJyYeHHbIE BO Bpe-
Msl ay IUTOPHBIX 3aHIATHH, Ipeke Bcero jekuil. CieoBaTesbHO, KaXk/Iblil CTYJEHT JI0JKEH YMETh
KOHCIIEKTUPOBATh YCTHYIO PEYb.

OcCHOBHOE NPaBUJIO KOHCIIEKTUPOBAHMS: Ba)KHEE MOHATh JOTHKY H3JI0KEHUS B I€JIOM, YEM
3anucaTh HecBsI3aHHbIE, OOpbIBOUHBIE (pparmMeHThl. Heo0XoanMo MCHoib30BaTh MPOCTYIO HEop-
MaJlbHYIO cucTeMy 3anucu. CTyZeHT 10JKEH MOMHUTD: 3allUCh JOJIKHA ObITh MOHSITHA KOHCIIEKTH-
pYIOILEMY, a HE KOMY-TO JPyIroMy.

[Tocne kakmoW JEKIUM CIAEAYeT MepeYrTaTh KOHCIEKT, UCIPABUTh BO3MOXKHBIEC OIIUOKH,
pacm@poBaTh BBIHY)KJICHHbIE COKpAIIEHUS U T.1. 3aTeM HEOOXOAMMO CaMOCTOATENbHO Mpopabdo-
TaTh TEOPETUYECKUE MATEPHAIIbI [0 TeME JIEKIIUU, B3ATble U3 yUeOHUKOB, yU€OHBIX MOCOOUH, CII0-
Bapei U CIIPaBOYHUKOB, SHIMKIIONEANH U T.11. O0s3aTeIbHO CpaBHUTE COOPaHHYI0 MH(DOPMAIUIO €
JIEKIMOHHBIM KOHCIIEKTOM, JOMHIIUTE HEOOXOIMMBbIE CBEJCHUS, BBIACIUTE ONOPHBIE MYHKTHI, Clie-
Jaiite TpeOyeMble Mo T4epKUBAHUS.

Oco0oe BHMMaHHE CIEAYeT yAensaTh TepMUHaM. BaxkHO mOHMMAaTh, YTO BO MHOTHX TEPMHU-
HOJIOTUYECKUX CHUCTEMAaxX TPAJULMOHHO BCTPEYAIOTCS MHOTO3HA4YHbIE TEPMUHBI. Bce TepMuHBI 1
MOHSTHSI, CEMAHTHKA KOTOPBIX HEJOCTATOYHO SICHA YYallleMyCsl, OH JOJDKEH MPOBEPATH C MOMOIIBIO
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SHLUKIIONEUI, CIIOBAapei M CIPaBOYHUKOB M BHIITUCHIBATh TOJIKOBaHHE B TeTpaab. CTYJIEHTY HE0O-
XOZMMO MTOMHHTB, YTO OT BJIQJICHUSI CIIENMAILHON TEPMUHOJIOTUEH - 3HAHNS TEPMUHA U YCIEITHOTO
OIIEPUPOBAHUSI MM - YacTO 3aBHUCHT yCIleX Kak B Y4eOHOH, Tak M B HpodeccHOHaNbHOU cdepe.
VYuyamemycst peKOMEHIyeTCsI COCTaBHTh W HENPEPBHIBHO IOMOJHATH CBOW COOCTBEHHBIH CIOBaphb
TEPMUHOB, OOIICYTIOTPEOUTEIBHON HayYHOH JIEKCUKH, COKpAIICHU, a00peBuartyp.

[TomHHTE, YTO MPH MOATOTOBKE K 3a4eTy HEOOXOIMMO OMHUPATHCS MPEXKIE BCETO HA KOH-
CIIEKTBI JICKIHiA, TaK KaK OHU O0JIaJAI0T MPEUMYILECTBAMH 110 CPABHEHHIO C TICYaTHBIMH M3/IaHHsI-
Mu. OOBIYHO KOHCIIEKTHI O0Jiee JIETalIbHBI, OTPAYKAIOT CaMyl0 COBPEMEHHYIO M ONEPATUBHYIO WH-
dopmarmio, HopoOHO OCBEIIAOT BONIPOCH], HHTEpecyromue yJamuxcs. OHaKo MOATOTOBKA TOJb-
KO I10 JICKIIHOHHBIM MaTepHajaM BCE K€ HeIOCTaTOYHa, BaM HEOOXOAUMO HMCIOJIB30BaTh U JPYTYIO
yueOHyto aurepatypy. s ceppe3HOro packphITus IpodsieM U3y4aeMOol AUCIUIUIMHBI PEKOMEHY-
€TCs MCIIOIb30BaTh JIBa WK 0oJiee yueOHbIX MOCOOus, TaK KaKk He CYIIECTBYET HACabHBIX YIeOHH-
KOB, HO KayK/Iblii M3 HUX UMEET CBOM JOCTOMHCTBA M HenocTaTku. COMOCTaBIeHNE Pa3HBIX MOIXO-
JIOB K OINHMCAHHI0 HAYYHBIX MPOOJIEM, CPAaBHEHHE TEOPETUYECKONW MH(OpMAIMU MO3BOJIIOT OoJiee
riIyOOKO W OCHOBATEIbHO YCBOWUTH Y4eOHBIN Kypc. [Ipu ocBOeHMHM JaHHOTO Kypca CTYJSHT MOXKET
M0JIb30BaThCsl OMOIMOTEKOM By3a, KOTOpasi B TIOJTHOW Mepe o0ecrieueHa COOTBETCTBYIOIICH JTUTEpa-
TYpOH.

C Bompocamu K 3a4eTy PeKOMEH/IyeM O3HAKOMHTHLCS B CAMOM Havajle U3y4eHHs TUCIUILIU-
HBI, 3TO MO3BOJIMT BaM B TeUeHUE ceMecTpa d()(PEKTHBHO OPraHU30BaTh CAMOCTOSTEIbHYIO padoTy,
KOPPEKTUPOBATh CBOM KOHCIIEKTBHI M 0CO00€ BHUMAaHHE yJIENATh TEM HAYYHBIM MpoOiieMaM, KOTO-
pbIe BBIJICNICHBI KaK BayKHEHIIHE.

Buabi u popmbl 0TPadOTKHM NPONMYLIEHHBIX 3AHATHI

CryneHT, IponyCTUBIIUI 3aHATUS 00s3aH MPEJOCTaBUTh KOHCHEKT MPOMYILEHHON JIEKIIUU
WIN 3aHSTHS U OTBETUTH HA IMOCTABJIECHHbIE BOIPOCHI MO MPOIYIIEHHBIM TeMaM. BpeMsi oTpaboTku
IIPOIYLEHHBIX 3aHATUN yCTaHABIMBAETCA I10 NPEABAPUTEIBLHON JOTOBOPEHHOCTHU C IIperojaBaTe-
JeM.

12. MeToauyeckne peKOMEHIAIUM MPEeNnoIaBATEIAM 110 OPraHU3aIluM 00yUeHusl 1o
JUCIHUILIHHE

JucuumimHa «JK0J0rn4ecKnii MOHUTOPUHT MAPHUKOBBIX ra30B» M03BOJISET CTYACHTAM
yIIyOUTb 3HAHUS 110 OJHOMY M3 Pa3/IeioB 3KOJIOTHH, UMEIOIIEMY BaKHOE MPAKTHUECKOE 3HAUYCHHE
BCEX MPOTEKAIOIINX MPOIECCOB HAa 3€MJI€ U HAXOJUTh CIIOCOOBI YIIPABIICHUS UMHU.

OnHoil u3 dopM mpoBeneHUs 3aHATUH SBISETCS MPAKTUYECKOE 3aHATHE. DTO OAMH U3
HauboJee CIOKHBIX U B TO K€ BpEMs IIOJIOTBOPHBIX BUAOB ((popM) BY30BCKOI0 0Oy4eHMS U BOC-
nutanus. [Ipu pazpaboTke METOIUKU MPAKTUYECKHX 3aHATHI Ba)KHOE MECTO 3aHUMAeT BOIPOC O
B3aMMOCBS3M MEXKIY MPaKTUYECKUM 3aHATHEM U JIEKIMEH, CaMOCTOATENbHONW pabOoTON CTYJEHTOB,
0 XapakTepe U crocobax Takoi B3aUMOCBs3U. [IpakTHueckoe 3aHATHE HE JOHKHO MOBTOPSTH JIEK-
LIUIO, U, BMECTE C TEM, €T0 PYKOBOJUTEIO HEOOXOAUMO COXPAHUTh CBS3b NPUHLIUIINATIBHBIX MOJIO-
YKEHUH JIEKLIUU C COAEPKAHUEM NPAKTUYECKOTO 3aHATHS.

[Tpu ycnoBuu cobmnropeHus TpeOOBaHUI METOAMKHU MX MPOBEACHMS NMPAKTUUECKUE 3aHATHS
BBITOJIHAIOT MHOTOTPAHHYIO POJIb: CTUMYJIUPYIOT PETYJISIPHOE U3YyUEHHUE CTyIEHTaMH I1EpBOUCTOY-
HUKOB U JIPYTOil JIUTEpaTyphl, a TAK)Ke BHUMATEJIbHOE OTHOIIEHHUE K JIEKIIMOHHOMY KYpCY; 3aKpel-
JSIFOT 3HAHUS, TOJy4YEeHHbIE CTYICHTaMU MPH MPOCIYIIMBAHUHN JICKIIMH M CAMOCTOSITENIbHON padoTte
HaJ JTUTEepaTypoil; pacIIUpSIOT KPYT 3HAHUM Ojaromapsi BRICTYIUIEHUSM TOBAapHIIEH W MpenoaaBa-
TeJsl Ha 3aHATUU; TMO3BOJAIOT CTYJEHTaM INPOBEPUTH MPABUIBHOCTb PaHEE INOJYyYEHHBIX 3HAHUM,
BBIWICHUTh B HHUX HauOoliee Ba)KHOE, CYILIECTBEHHOE; CIOCOOCTBYIOT IMPEBPALECHUIO 3HAHUU B
TBEp/IblE JINUHbIE YOEKIECHUS, PACCEUBAIOT COMHEHHUS, KOTOPhIe MOTJIM BO3HUKHYTh Ha JIGKLIUAX U
IIPU U3yUEHUU JIUTEPATYpPbl, YTO OCOOEHHO XOPOILIO JOCTUTAETCS B pe3ysIbTaTe CTOJIKHOBEHUS MHE-
HUM, TUCKYCCHM; NPUBUBAIOT HABBIKM CAMOCTOSITEIBHOTO MBILIUIEHUS, YCTHOIO BBICTYIIEHUS I10
TEOPETUYECKUM BOINPOCAM, OTTAUYMBAIOT MBbICHIb, MPUYYAIOT CTYAEHTOB CBOOOIHO ONEPUPOBATH
TEPMUHOJIOTHEN.

Br160p GpopmMBbI MPaKTHUECKOTO 3aHATHS MO SKOJIOTHH 3aBUCHUT OT psjia (aKTOpOB:
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- OT COJIEp>KaHUsl TEMBI U XapaKTepa PEKOMEHIyeMbIX 10 HEel UCTOYHUKOB U TTOCOOHIA, B TOM YHCIIE
U OT X 00BeMa;

- OT YPOBHSI MOATOTOBICHHOCTH, OPTAaHM30BAHHOCTH M PAaOOTOCIOCOOHOCTH NAHHOW TPYIIIBI, €€
crenuanu3anuy u npodecCuoHaIbHOW HAPaBIEHHOCTH;

- OT ONBITA UCTIOJIB30BAHUS PAIUYHBIX (OPM HA MPEAMICCTBYIOIIUX 3aHATUIX.

N30pannast ¢popma MpakTUYECKOTO 3aHATHS MPU3BaHA OOECIEUUTHh peaM3alfi0 BCEX €ro
(byHKUMI: TO3HABATENLHON, BOCIUTATEIBHOM, KOHTPOJIS.

B npaktuke mpakTHUeCKHX 3aHATHI B By3aX MOXHO BBIICIUTH psll popM: pa3BepHyTas Oe-
cesa, Teoperudeckas KOH(EpeHIHs, YCTHBIE OMPOCHI, YIPaXKHEHUS Ha CAMOCTOSTEIbHOCTb MBbIIII-
JICHUS U JPYyTHE.

Hcnonp30BaHWe WHTEPAKTUBHBIX (OPM M METOIOB HA 3aHATHUSIX SBISIOTCA aKTyalbHOU
po0JIEMOI1 COBPEMEHHOTO By3a U, BEPOSATHO, HACTYMAET 3110Xa paclBETa HMHTEPAKTUBHBIX METO/I0B
o0yuenuss. ®I'OC BO cTyaeHTOB BCEX HaINpaBICHUW JENar0T OO0s3aTEIbHBIM HCIIOJIb30BaHHE
MMEHHO aKTUBHBIX METOJIOB 00y4eHHUs. AKTUBHBIC METOJIbI OOYUYCHHSI SBIISIOTCS OJHUM M3 HauOO-
nee 3 (PEeKTUBHBIX CPEICTB BOBJICUEHHUSI CTYI€HTOB B Y4eOHO-II03HABATEIbHYIO 1€ATEIbHOCTb.

WNHTepakTUBHBIA — 03HAYaeT CIIOCOOHOCTh B3aMMOJIEHCTBOBATh WMJIM HAXOJUTCS B PEKUME
Oecenpl, nuanora. CrnegoBareabHO, MHTEPAKTUBHOE O0yUeHHEe — IMajJoroBoe 00yueHue, B X0/1e Ko-
TOPOI0 OCYILECTBIIAETCS B3AUMOJICHCTBHE I1€1arora U CTyIeHTA.

K kareropuu Takux METOJOB OTHOCHUTCS TeopeTudeckas KoHdpepenuus. [IpenonaBarens He
JIOJIKEH OrpaHUYMBATh CTYJIEHTOB B JIeTalIM3alMK BbIOpaHHBIX UMHU TeM. HabmonaeTcst koppensuus
BBIOpaHHOMW CTyJIEHTaMH TE€MbI C HampaBlieHueM uX oOydeHus. Teopetnueckas KoH(EpeHIHs Tpe-
OyeT MJIaHOMEpHOW, KpONOTIMBOM OJATOTOBKY MaTepuaiia 3apanee. [IpenogaBaTesb 3HaKOMUTCS €
IJIaHAMU, TTOJITOTOBJICHHBIMH CTYI€HTaMHU, PEKOMEHyeT HOBYIO JIUTEPATypy, KpoMe TOM, 4To Oblia
yKe JaHa B 00mIei TeMaTHKe, KOHCYJIBTUPYET YYaCTHUKOB KOH(QEPEHIINN U, HAKOHEIl, TPOCMaTpH-
BA€T F'OTOBBIE TEKCThI WM K€ MPOCIYIIMBAET UX B UCIIOJIHEHUH aBTOPOB. [lociaeanee umeer Lemnbio
MIOMOYb B COBEPIIEHCTBOBAHMHM HABBIKOB IMyOJMYHOTO BBICTYIUICHHUS, B BHIOOPE HYXKHOTO TEMIIa
U3JI0KEeHUsT Matepuana u T. 1. [locne okoHuUaHMs JOKNana CTYIEHTHI 33Jal0T BOMPOCHI MO IMpea-
CTaBJICHHON WH(pOpMaIuu. Bonmpocsl 1 OTBETHI HA HUX COCTABIISIOT HIEHTPATLHYIO YacTh MPaKTHYC-
ckoro 3aHATusA. Kak u3BeCTHO, CHOCOOHOCTh MOCTABUTH BOMPOC MPEANOoaraeT U3BECTHYIO MOJr0-
TOBJICHHOCTb 110 COOTBETCTBYIOIIEH Teme. M1 ueM ocHoBaTeiabHEe MOATOTOBKA, TEM Iy0Xe U KBa-
muduupoBanHee 3anaeTcs Bompoc. OTBeyaeT Ha BOMPOCHI CHayala JOKIAJ4UK, MOTOM JFO0OM
CTYJICHT, U3bSBUBIIHH KEeJIAaHUE BBICKA3AThCS MO TOMY HJIM ApyroMy u3 HuX. OCOOEHHO aKTHBHBI B
ATHX clydasx ObIBaIOT AyONephl MOKIaI4MKa, €CIM TaKoBble Ha3Hauanuch. Kak mpaBuio, mo o6-
CY’KJJaeMOMY BOINPOCY pa3BepThIBaeTCA aKTHUBHas AUCKyccus. [loMuMO MOIy4YeHHBIX 3HAHUHM CTY-
JIEHTHI TPUOOPETAIOT OECIIEHHBIN OMBIT OOIIEHUS C Ay TUTOPHUH.

OnHuM U3 ycloBH, 00ecrIeUynBAIOUINX YCIEX NMPAKTUYECKUX 3aHATHH, SBISETCS COBOKYII-
HOCTb OTpECNIEHHBIX KOHKPETHBIX TPeOOBaHMI K BBICTYIUICHUSM CTYIEHTOB. ODTHU TpeOOBaHUS
JIOJDKHBI OBITh IOCTATOYHO YETKUMH U B TO JK€ BpeMs HE HACTOJIBKO PErIaMeHTHPOBAHHBIMU, YTO-
OBl CKOBBIBATh TBOPYECKYIO MBICIIb, HACAXKAATh cxemaTusM. [lepeuens TpeboBaHuil K 1I000MY BbI-
CTYIJICHUIO CTYJEHTAa MPUMEPHO TaKOB: 1) CBSA3b BBICTYIUIEHUS C MPEALIECTBYIOIIEH TEMOW WM
BOINPOCOM. 2) pacKpbITHE CYIIHOCTH MpoOJeMbl. 3) METOAOJOTHYecKOe 3HAYeHHe A HAy4dHOM,
MpOoPECCHOHAIBHON U TPAKTUYECKON JEATEITHHOCTH.

Baxneiimue TpeOoBaHMS K BBICTYIUICHHSIM CTYJIEHTOB - CaMOCTOSITEIHHOCTH B MOAOOpE
(haKTHYEeCKOTO MaTepHalia 1 aHATUTHYECKOM OTHOIIEHWH K HEMY, YMEHHE paccMaTpuBaTh MpHUMe-
pBl U (haKTHl BO B3aMMOCBSI3H M B3aUMOOOYCIOBIEHHOCTH, OTOMPATh HauOoJee CyIIeCTBEHHbBIE U3
HUX.

[TpuBoguMBIE TTpUMEPHI U (HAKTHI JOJKHBI OBITh CYIIECTBEHHBIMH, IO BO3MOXXHOCTHU TIEpe-
KIIMKAThCs ¢ IpodueM 0O0y4eHUs U B TO K€ BPeMsI HE OBITh CIMIIKOM «CHEIHATU3UPOBAHHBIMI).
[Tpumeps! U3 00IaCTH HAYK, OMM3KUX K OyayIiel CrerualbHOCTH CTYACHTa, U3 Cepbl MO3HAHUSA,
00y4eHHs MOOIIPSIOTCS PYKOBOJAUTENEM ceMuHapa. BricTymiieHue cTyieHTa JOKHO COOTBETCTBO-
BaTh TPEOOBAHUSAM JIOTHKH. UeTKOe BRIUICHEHHUE M3JaraeMoil mpoOieMbl, ee ToUHas (HOpMyITHPOB-
Ka, HEYKOCHHUTENbHAs IMOCIeA0BATEIbHOCTh apryMEHTAIlM UMEHHO JaHHOW mpoOiemsbl, 6e3 He-
OTIpaBJaHHBIX OTCTYIUICHHH OT Hee B Mpoiecce 000CHOBaHMsI, Oe3yClIOBHAsS 10Ka3aTeIbHOCTD, He-
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NPOTHBOPEYMBOCTH U TIOJIHOTA apTyMEHTAI[MH, TPABUIIHLHOE U COACPKATEIBHOE HCIIOIB30BAHHE T10-
HATUI U TEPMUHOB.

XKenarenbHo, YTOOBI CTYIEHT M3Jaran MaTepuaa cBoOOIHO. [IpHKOBAaHHOCTh K KOHCIICKTY,
00BSICHIETCS] OOBIYHO CIEAYIONIMMHU MPHYUHAMH: @) IUIOXO MPOyMaHa CTPYKTYypa U3JI0KEHUs, BO-
MIPOC HE OCMBICIICH BO BCEH €r0 MOITHOTE, CTYICHT OOUTCS MOTEPSITh HUTh MBICIICH, HAPYIIUTH JIO-
THYECKYIO TOCIIEIOBATEIBbHOCTh BBICKA3bIBAEMBIX IMOJIOKEHHIA, CKOMKATh BBICTYILUICHHUE, 0) HElo-
CTaTOYHO Pa3BHTA KyJIbTypa YCTHOW pedH, OMACEHHUE TOBOPUTH «KOPSBO» M HEYOSAUTEIHHO; B) Ma-
TepUa CIHCaH U3 y4eOHBIX TOCOOUH MEXaHWYeCKH, 0€3 JTOCTaTOYHOTO OCMBICIIMBAHUS €r0; T') KaK
UCKJTFOUEHHE, MaTepUal CIIMCaH y TOBApUIIA MIIM K€ HMCIIOJB3YEeTCsS Uy)KOW KOHCHEKT. JIrobas u3
MIEPEYUCIICHHBIX MMPUYHH, 32 UCKIFOYEHUEM BTOPOM, TOBOPHUT O MOBEPXHOCTHOM WIIH K€ MTPOCTO HE-
JOOPOCOBECTHOH MOATOTOBKE CTYICHTA K 3aHSATHIO.

Ba)kHO HAay4uTh CTYJICHTOB BO BPEMS BBICTYIUICHHUS IMOJJICPKHMBATH MOCTOSHHYIO CBSI3b C
ayauTopuei, ObICTpO, HE Tepsisich, PearkpoBaTh Ha PEIUIMKH, BOMPOCHI, 3aMEUaHMSs, YTO JACTCs
00BIYHO HE cpa3y, TpeOyeT MOCTOSIHHON paboThl Hax coboil. BeicTynarommii oOpamniaercs K ayau-
TOPHUH, & HE K MPENOJIaBaTel0, KaK IIKOJIBHUK Ha ypoke. KOHTaKkT co CiymaTensMi - TIOMOTaeT
CTYJIEHTY JTy4Ille BBIPA3UTh CBOIO MBICIIb, PEAKIUS Ay IUTOPUH MTO3BOJIUT €My TTOUYyBCTBOBAThH CHIIb-
HBIC U CJ1a0ble CTOPOHBI CBOETO BBICTYILICHHS. be3 «00paTHOM CBSI3U» CO CIYIIATEISIMH BBICTYILIC-
HUE CTYJICHTA - 3TO Pa3roBOp C caMUM cO000H, 0OpalieHne B IyCTOTY; €My OJMHOKO U HEYIOTHO 32
kadeapoii, [1oaToMy Ha 3aHATHIX HEIUIOXO BBECTH B TPATUIIMIO aHAU3 HE TOJBKO COJCPKAHUS
BBICTYIUICHH, HO ¥ X (DOPMBI - peuu, AWKIUH, TIOBEICHUS 3a Kadeapoil, XxapakTepa OOIIEHUs C
ayJAUTOPUEN.

JloOuBasicb BHMMATEIILHOTO M QHAJIMTUYECKOIO OTHOIICHHS CTYJACHTOB K BBICTYIUICHHSM
TOBApHILEH, PYKOBOJUTENIb CEMHHApa 3apaHee CTaBUT WX B M3BECTHOCTh, YTO COJCPIKATEIbHBIN
aHAJIN3 BBICTYIUICHUS, TOKJIaa WK pedepara OH OIICHUBACT TaK JK€ BBICOKO, KaK U BHICTYIUICHHE C
XOPOIIMM JIOKJIaJIOM. BOIpOoCkl TOKIIAIYUKY 33Jaf0T MIPEKIE BCETO CTYICHTHI.

IIporpammy paspadorau (u):
SApocnapieB A.M., k.0.H., TOIICHT %7
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PELIEH3USA
Ha paGouyro nporpammy mucuumnnbl OT.02 «Iko0rnyecknii MOHUTOPHUHT MapP-
HHKOBBIX I'a30B»
JUISl TOATOTOBKU MarvuCTPOB IO HAMPABIECHUIO
05.04.06 — Dxonorus U NPUPOAONOIB30BAHKE
HaIMpaBJICHHOCTh DKOJOTUUYECKU MOHUTOPUHT U TPOCKTUPOBAHUE
(kBau(UKAILKS BBITYCKHIUKA —MarucTp)

Bopucoseim bopucoB AnopbeBuyem, 11.6.H., mpodeccopoM Kadenpsl MOUYBOBEICHHS, T€0II0-
ruu u nanamadToeaeHus I'bOY BO «Poccutickuii rocyapcTBEHHBIN arpapHblii YHUBEPCUTET —
MCXA umenn K.A. TumupsizeBa» npoBesieHa pereH3us padboueil mporpaMMbl AUCIHUIUIUHBL « KO-
JIOTUYeCKUIT MOHMTOPUHT NMapHUKOBbIX ra3oB» OIIOII BO no nanpasienuto 05.04.06 — «3ko-
J102Usl U NPUPOOONONIbL306AHUEY, HATIPABIECHHOCTh DKOJIOTMYECKUI MOHUTOPUHI U IPOEKTUPOBAHNE
(xBanmupukanus-maructp) paspadorannoit B ®I'bOY BO «Poccuiickuii rocygapcTBEHHBIN arpap-
Hbiil yauBepcuteT — MCXA umenn K.A. TumupsizeBa», Ha kadeape SKOIOTUN KaHAUIATOM OHOJIO-
TMYECKUX HayK, TOLIEHTOM SIpocnaBueBsiM A. M.

PaccmoTpeB npescTaBieHHbIE Ha PELIEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIEN K CIETYIOIIUM
BBIBOJIAM:

[IpenbsBnenHas paboyasi mporpaMMa JUCHUIUIMHBI « JKOJOTMYeCKHil MOHUTOPHHI Nap-
HHUKOBBIX ra3oB» (Jayee 1no tekcty IIporpamma) coorBerctByeT TpeboBanusM ®I'OC no Hampas-
nennto mmdp — 05.04.06 «Dxon0rust ¥ MPUPOIONIONIL30BaHHE». [IporpaMma coaep>KUT BCe OCHOB-
HbI€ pa3/ielibl, COOTBETCTBYET TPEOOBAHUAM K HOPMATUBHO-METOIUYECKUM JIOKYMEHTaM.

[IpencraBnennas B [IporpaMMe akTyanbHOCTh yUeOHOW TUCIUIUIMHBI B paMKax peaiu3alnuu
OIIOIT BO He noanexuT COMHEHHUIO — AUCLUILUIMHA OTHOCUTCS K (haKyJIbTaTUBHBIM JAUCLUILINHAM
yactu yuebHoro nukina — OT/I.

[Ipencrasnennsie B IIporpamme menu TUCHUILTUHBI COOTBETCTBYIOT TpeboBaHusiM OI'OC
HanpaBieHus — 05.04.06 «OKoaorus 1 NpupoI0N0JIb30BAHUEY.

B cootBerctBum ¢ [Iporpammoii 3a JUCHUILUIMHON «JKOJOTHYeCKH MOHMTOPUHT NAPHH-
KOBBIX I'a30B» 3aKpEIUICHO 2 KOMIETeHUUHU. J{ucuuninHa «JK0J0rn4eCKnii MOHUTOPHHI map-
HHMKOBBIX I'a30B» U npeacTaBieHHas [Iporpamma ciocobHa peann3oBaTh UX B OOBSIBICHHBIX Tpe-
OOBaHMSIX.

PesynbTarsl 00yuenus, npeacrasieHHble B [IporpaMMe B KaTeropusix 3HaTh, yMETh, BIIAJETh
COOTBETCTBYIOT CIEIM(PUKE U COAEPKAHUIO JUCLUIUIMHBI U IEMOHCTPUPYIOT BO3MOXHOCTH IOJTY-
YEHUS 3asBJICHHBIX PE3yJIbTaTOB.

OOw1ast TpyA0EMKOCTh AUCHUIUIUHBI «JKOJOTHYeCKHii MOHUTOPUHI MIAPHUKOBBIX ra30B»
cocTaBisieT 2 3a4€THBIX eAuHUIBI (72 Jaca).

WNudopmanus o B3auMOCBA3M M3Y4YaeMbIX JAUCLUIUIMH U BONPOCAM HCKIIIOUEHMs JTyOiIupo-
BaHUS B COJIEPKaHUM JAMCLUIIIINH COOTBETCTBYET NEHCTBUTENBbHOCTH. JuciuminHa «IKoJoruye-
CKHMIi MOHMTOPHHI MAPHUKOBBIX ra3oB» B3auMocBsa3aHa ¢ Jpyrumu aucuuiummaamMu OITOIT BO u
VYyeOHoro miaHa no HampasiieHuto — 05.04.06 «Dkojorus U NpupoONONb30BaHUE» U BO3MOXK-
HOCTb 1yOJIMpPOBAHUS B COAECP)KaHUU OTCYTCTBYET.

[IpencraBnennas IlporpamMma mnpeanonaraeT UCHOIb30BaHUE COBPEMEHHBIX 00pa3oBaTesb-
HBIX TEXHOJIOTHH, UCIONb3yeMble NMPHU peau3aliil Pas3InYHbIX BUAOB Y4eOHOU paboThl. Dopmbl
00pa30BaTeNbHbIX TEXHOJIOTUH COOTBETCTBYIOT ClielU(PHUKE TUCIUTUIIMHBIL.

Bunsl, conepxanue U TpyJOEMKOCTb CaMOCTOATENbHOM PabOThl CTY/IEHTOB, MPECTABIICH-
Hele B [Iporpamme, cCOOTBETCTBYIOT TpeOOBaHMSIM K TIOJTOTOBKE BBITYCKHUKOB, COAEPKAIIUMCS BO
®I'OC BO nanpasnenus 05.04.06 «3konorust 1 IpupoI0I0JIb30BaHUE)

[IpencraBnennsie U onucaHHele B [Iporpamme ¢opMbl Tekylell OLEHKH 3HaHUWM (ompoc,
TeopeTnyeckas KOH(pEpeHIus), COOTBETCTBYIOT creun(puKe AUCHUIUIMHBI U TPeOOBAaHUSAM K BbI-
MyCKHUKaM.

dopma NpPOMEKYTOUHOTO KOHTPOJIS 3HAHUU CTYIEHTOB, NpeaycMoTpeHHas lIporpammoit,
OCyILIeCTBIIsIeTCS B popMe 3aueTa, YTO COOTBETCTBYET CTATyCy IUCUUIUIMHBI, KaK JUCUUILINHBI (a-
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KyJIbTaTUBHON NuCHUIUTMHBI yueOHoro mukia — OTJ] ®I'OC nampasnenus 05.04.06 «Dxonorus u
MPUPOJONOIB30BAHUEN .

@®opMbl OIICHKH 3HaHUi, peacTaBieHHble B [Iporpamme, COOTBETCTBYIOT crieluduKe uc-
LUIUTMHBI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

Y4eOHO-MeToIn4ecKoe 00ecreueHue TUCIMIUIMHBI IPEICTaBICHO: OCHOBHOM JINTEpaTypoit
— 5 uctouHuk (0a30BbIN YUECOHHK), TOTOJHUTEILHON TUTEPATYpOil — 5 HauMeHoBaHuM, MHTEpHET-
pecypchl — 3 HCTOUYHUKOB M cooTBeTCTBYeT TpeboBanmsiM ®I'OC nanpasnenus mmpp — 05.04.06
«ODKOJIOTHSI U IPUPOIONIOJIB30BAHUEY.

MatepuanbHO-TEXHUYECKOE OOecleueHre AUCHUIUIMHBI COOTBETCTBYET crielu(duKe IUCIu-
IUTUHBL «JKOJOTHYeCKUIT MOHUTOPHHI NMAPHMKOBBIX I'a30B» U O0ECIEYMBAET HMCMOJIb30BaHUE
COBpPEMEHHBIX 00pa30BaTENbHBIX, B TOM YHUCIIE HHTEPAKTUBHBIX METOJIOB O0yUYEHUSI.

MeToauueckue peKOMEHJAMU CTy/I€HTaM U METOJUYECKHE PEKOMEHJAIUM IpernojjaBaTe-
JISIM 110 OpraHu3anuy o0ydeHus Mo AUCLUUIUIMHE AAl0T MpeAcTaBiIeHue o creunduke o0ydeHus mo
JUCHHUIIINHE «IKOJOTNYeCKUIT MOHUTOPUHT MAPHUKOBBIX ra30B».

OBLIUE BbBIBO/IbI

Ha ocHOBaHMYM NPOBENEHHON PELIEH3UH MOXHO CJIeaTh 3aKJII0UEHHUE, YTO XapaKTep, CTPYK-
Typa U cojepkanue padbodeil mporpammbl TUCHUIUIMHBI «JKOJOTHYeCKH MOHMTOPUHI MApPHH-
koBbIX razoB» OIIOII BO no nampasienuto 05.04.06 HanpaBieHHOCTh «DKOJOTUS U MPUPOJIO-
MOJIb30BaHKE (KBaTH(PHUKAIUS BBITYCKHUKA — MarucTp), pazpabotannas SIpocnaBieBbiM AllekceeM
MuxaiinoBuueM, KaHIUAaTOM OMOJIOrMYECKUX HayK, TOLEHTOM Ka(eaphl 3KOJIOIMH, COOTBETCTBYET
tpeboBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM 3KOHOMUKH, PhIHKA TPYJa U MO3BOJIUT MPH
e€ peanm3aum yCIenrHo 00ecneuynuTh POPMUPOBAHNE 3aIBIICHHBIX KOMIICTCHITHIA.

Penensent: bopucos B.A., mpodeccop kadeaphl MOYBOBEICHUS, IAaHAIIA()TOBEACHHUS U T€OJIOTUU

OI'BOY BO «Poccuiickuii rocyaapcTBeHHbIN arpapHblii yHuBepcuteT — MCXA umenu
K.A. TumupsizeBa» JOKTOp OMOJOTUYECKUX HAYK
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