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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-3 Crioco0eH HCIOab30BaTh 3HAHUS B 00JIACTH DKOJIOTHYECKOW 0€30ITaCHOCTH, TEXHOT€HHBIX CUCTEM, B
TOM YHCJIE C YUYETOM PETHOHAIBHBIX 0COOCHHOCTEH

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- MPOEKTHO-IPOU3BOJCTBEHHBIN

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
cpepe: 40 CxBo3Hble BUABI TNPO(PECCHOHATBHON JAEATEIFHOCTH B MPOMBIIUICHHOCTH (B cdepax:
HKOJIOTUYECKOM 0e30MacHOCTH B TPOMBIIUIEHHOCTH; OOpAalIeHUss C OTXOAAMHU; OXpaHbl MPUPOJIBI;
NPEIOTBPAIICHNS M JIMKBUIAIMM 3arpsA3HEHH, paIllMOHAJILHOTO MPHPOJOINOIb30BAHNS, MOHUTOPHHTA U
MIPOTHO3UPOBAHUS COCTOSHUS OKPYXKAIOIIEH cpesibl)

1.4 B pe3ynbTare 0CBOCHHS JUCLHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC Kon n HanmMeHOBaHUe
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOUMOM IS
npodeccroHaIbHEIC (hopMHpOBaHUS TPYJIOBOTO
nercTBus (MIpH HAUTHIUAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

[1K-3 Cnocoben WnenTnduuupyer HCTOYHHKH DKOJIOTHYECKOTO pHUCKa,
WCTIOJIb30BaTh 3HAHUS B UCTIONIB3yeT  COBpPEMEHHbIE  HWH(POPMALUUOHHBIE  JUIS
00J1aCTH IKOJIOTHUYECKOM MPOTHO3UPOBAHUS SKOJIOTMYECKOH OOCTaHOBKH B IIEISX
Oe3omacHoOCTH, MpeAOoTBpaIlEHHsI JeTpaJalii OKPYKaloIIel cpebl
TEXHOTCHHBIX CUCTEM, B TOM
YHCIIe C YIeTOM
PETHOHANBHBIX
oco0eHHOCTEN

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

IIK-3 CnocobeH HCHOIb30BaTh 3HAHHMS B O00JACTH JKOJOTMYECKOH O€30IacHOCTH,
TEXHOT€HHBIX CUCTEM, B TOM YHCIIE C YIETOM PErHOHAIBHBIX 0COOEHHOCTEH

Ne HanmenoBanwme ®opma oOyueHus
n/m JIACLIVIUINH,
OTIPEJICTISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
31415167

1 [TeneTnueckas +
0€e30I1aCHOCTh

2 |3ammra TUTOChEepHI +
OT OTXOZI0B

3 |O3HakoMHUTEIbHAS + +
MIPaKTHKA

4|0OCcHOBEI + |+ | +
3KOJIOTUYECKO
0€30I1aCHOCTH

5 |PexynbTuBanus +
HAPYIICHHBIX
TIPUPOTHBIX
TEPPUTOPHI




6 |CoBpeMeHHbIE +
JKOJIOTHYECKHE
POOIEMBI

7 | Dxonorudueckas +
0€30IMacHOCTE B
CTPOUTEIHLHOM
KOMILIEKCE

8 | Oxonmornueckas +
0e30MacHOCTh
MIPOU3BOJICTB
TamO0BcKoOM 0OnacTH

9|Oxonoruueckuii puck | +
Ha
ypOaHU3MPOBaHHBIX
TEPPUTOPHSIX

10|9Okonorus pernoHa +

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:

JucuunnuHa «PacyeTsl 1 IPOrHO3UPOBAHKUE B SKOJIOTUMY» OTHOCHUTCS K 4acTH, (GOpMUPYEMOM ydaCTHUKaMH
oOpa3oBaTenbHBIX OTHOIEHNH, ydyeOHoro maHa OIl mo nHampasnenuto nmoaroroBku 05.03.06 - Dkosorus u
MIPUPOIOTIONH30BAHNE.

JucuunnuHa «PacdyeTsl 1 MPOrHO3UPOBAaHUE B SKOJIOTUNY U3Y4aeTCs B 7 CEMECTpE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCLMIUIMHEL: 5 3.€.
Ouynas: 5 3.e.

Bun yueGHOM paboThI (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 180
KonTaktHas pabora 64
Jlexuu (Jlexiun) 32
[Tpaktuueckue (IIpaxr. pab.) 32
CamocrosrenbHas padota (CP) 80
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
LIMH | KT.
pao.
O[O0 |O
7 cemecTp
1 OCHOBBI Omnpoc
MOJIEJIMPOBAHUS B
SKOJIOTHH. 4 14 |10
DKOJIIOTHYECKHE
MOJIETIN.
2 [Toctpoenue u Omnpoc
aHaIu3 4| a1
JKOJIOTHYECKUX
Mozeiaei




3 Maremarnueckoe TectupoBanue
MOJIECIIMPOBAHUE KaK
Metoz. OoneHKn
COCTOSIHUS

OKpY Karoleu
CpEIBbI.

4 Mertoabl pacyeToB B Omnpoc
YCIIOBHUAX
MIPOMBIIIIIEHHOTO
3arpsi3HEHUS
armocdepsl. Pacuer
3arpsi3HEHUS
aTMocepsl
BBIOpOocamMu rpynmel | 6 | 6 | 14
HCTOYHHKOB.
Onpenenenue
MHHUMaJIbHOU
BBICOTHI HICTOYHHKA
BBIOpOCA M OIIEHKA
MpeeTbHOI0NYCTH
MBIX BBIOPOCOB.

5 Ucnonb3zoBanue Ompoc
MaTeMaTHIECKOro
MOJEeNUpoBaHus A | 6 6 | 14
MIPOTHO3UPOBAHUS
CO-CTOSIHUSI PEKHU

6 IIporno3s xauectBa Omnpoc;
BOJIHBIX OOBCKTOB. TectupoBanue
Wcxonupie naHHbIE
JUIs pacyeTa.

Tema 1. OcHOBBI MOIeJIMPOBAHMS B IKOJIOTHU. JKoJornueckue moaenu. (IK-3)
Jleknus.
KauecTBO OKkpyskaromiei cpeapl 1 aHajau3 NOTEHIIMAIbHBIX BOBMOKHOCTEHN

€€ OCHOBHBIX COCTAaBIIIONIIUX MPEANOIAraloT YeTKYI0 OpraHU3alMi0 MOHUTOPUHTA CHCTEMBbI HAaOMIOACHUH U
KOHTpOJSL 3a €€ cocTossHueM. IIpu 3TOM TOKCHKOJIOIMYECKHE acCHEeKThl BCECTOPOHHETO aHalIu3a
OKpYXXarolllel cpenpl B YCJIOBUSIX COBPEMEHHOTO JKOJIOTMYECKOro KpH3uca mpuolOperaroT ocolyro
3HaYMMOCTb. B HacTos11ee BpeMs B HayUHbIX U IPOU3BOJICTBEHHBIX KPyrax OCO3HAHA

OrpaHUYCHHOCTDh KOHICHIIIMU HOPMHUPOBAHUA C6pOCOB u BI:IGpOCOB 3arpA3HAOIINX BCHICCTB B IPUPOIHBIC
OG’LGKTBI, KOTOpad OCHOBaHa Ha CUCTCMC NIPCACIIBHO JOITYCTUMBIX KOHI_IGHTpaL[I/If/’I.

CaHUTapHO-TUTHEHNYECKHE HOPMATUBBI 00ECIIEUMBAIOT 3AIIUTY 370POBbS

YeJI0BEKa, TOT/a KaK KOHTPOJIb C TIOMOINIBIO TIpeesbHO-10mycTUMbIX KoHIeHTpanuil (1K) e 3ammumaer
AKOCUCTEMBI OT PA3JIMYHBIX BUOB 3arpsI3HCHUS.

CucreMa KpUTEpHUEB OLICHKH KaueCTBa OKpy karoieit cpenbl Ha ocHoBe [T/IK

UMEET MHOIO HEIOCTaTKOB, HAallpUMEpP OHA HE YYMTHIBAET B3aUMOJAEHCTBHE PA3IUYHBIX 3arpsA3HSIOLIMX
BEIIECTB MEXY COOOU, aKKYMYJISILIMIO B OpraHu3Max,

B3alMOZCHCTBHUE C JTOHHBIMU OTJIOXKEHUSAMH U T.1. HecMoTps Ha TO, YTO YCKOPEHBI TEMIIBI HOPMUPOBAHUS
3arpsI3HAOLIMX BELIECTB B OKPY>KAIOILEH Cpeae, Ha

CCFOI[HHHIHI/Iﬁ ACHb HOPMATHUBLI BCC CIIC HC MOT'YT B MOJHOU MCPC OTBCUATDH
TpeOOBaHUSIM.

TpyaHOCTH HOPMHUpPOBAHHS 3aKJIFOYAIOTCS B TOM, YTO JUIs OOJNBIIMHCTBA 3arps3Hstonmx BemecTs, 11K
KOTOPBIX YCTAHOBJICHBI, HET HAJIC)KHBIX AHAJIUTHYCCKUX METOIOB KOHTPOJIS; YaCTO HOPMHUPYIOTCS OJIHU
(OpMBI BEIIIECTB, a B



BOJIHBIX OOBEKTAaxX MNPHUCYTCTBYIOT Apyrue, ¢ uHbiMH [1JIK. Hanmpumep, TOKCHUHOCTH 3arps3HSIOLIMX
BEILECTB 3aBUCUT OT KOHKPETHBIX THIPOXUMUYECKHUX,

THIPOOHONIOTUYECKUX CHUTyalllii, Ha (OHE KOTOPHIX OHA MPOSBISIETCS, MPOIECCHl TpaHCHOPMAITUU
3arpsI3HSIONIUX BEIIECTB B BOJAHBIX DKOCHUCTEMAaX BKIIIOYAIOT B CeOS LENBbIA P CTaIui, IPUYEM YacTo
MIPOMEKYTOUHBIE TPOTYKTHI OKAa3bIBAIOTCS 00Je€ TOKCUYHBIMU, Y€M MCXOIHBIE 3arpsA3HSIONINE BEIIeCTBa U
T.1.

BaxHbpiM, dBISETCS HOPMUPOBAaHME KOHIIEHTPAUMOHHBIX YPOBHEW COIEPMAHHUS AHTPOIOIEHHBIX
3arpsI3HUTENIEN U SKCIIPECCHBIN UX AHATUTUYECKUN KOHTPOJIb; UCCIEA0BAHNE JUHAMUKN PACTIPOCTPAHEHHUS
Y OLICHKA UX MUTPAMOHHOMN

CIOCOOHOCTH; TPOTHO3MPOBAHHE HW3MEHEHHUsS Pa3IMYHBIX TIOKa3aTellell OKpYyKaloleld Cpenmbl, a TaKxke
BO3MO)XHOCTH TPAHCTPAHHYHOTO M JAILHEHIIETO MEPEeHOCa 3arps3HSIOIINX BEIIECTB.

IIpakTnyeckoe 3ansATHE.

OO1u1re MPUHIUIBI TOCTPOSHHS MOJIENICH B SKOJIOTHH.

DTanbl NIOCTPOEHU MaTeMaTHYECKOM MOIEIH.

3H€M€HTBI TeOpI/II/I HOI[OGI/I}I HpI/IMCHHeMBIC B MOI[GJII/IpOBaHI/H/I.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

OO1u1re MPUHIUIBI TOCTPOSHHS MOJIENICH B KOJIOTHH.

DTanbl NIOCTPOEHU MaTeMaTHYeCKOM MOIEIH.

3H€M€HTBI TeOpI/II/I HOI[OGI/I}I HpI/IMCHHeMBIC B MOI[GJII/IpOBaHI/H/I.

Tema 2. IlocTpoenue u aHaau3 3xoaorudecknx moaeseii (ITK-3)

Jlexknus.
EnuHCTBO 3K0IOrHUecKoii mpoOIeMbl OnpeessieTcss BXKHBIM CBA3YIOIUM
3BCHOM — Ka4€CTBEHHO HOBBIM IIOJI0KEHHEM 4YEJIOBEKA 110 OTHOUICHMIO K NPUPONHOM cpene. /o HenaBHUX
IIOp 4YEJOBEK M0 INPEeUMYLIECTBY NPHUCIOCAOIMBAICT K €CTECTBEHHBIM JIAHAIIAPTAM M €CIM H3MEHSI
IIPUPOIHYIO Cpeny, TO
IIPEUMYLIECTBEHHO CTUXUIHO. Ceiluac BO3A€CTBHE YEIOBEKA HA IPUPOLY B
OOJIBLIIMHCTBE CIy4aeB NPEACTaBIsieT COOOH HE MPOCTO MOMBITKM LEHTpaJIM3alud HeOIaronpHUaTHBIX
BIMSHUN Cpelbl €ro OOWUTaHMs U €€ CTUXUIHHOE HM3MEHEHHE, a MIOOANbHYI0 PEKOHCTPYKLHUIO MPHPOIBI
IIyTeM MaTepuaIn3alui UICAIBHBIX MOZieel TOTpeOHOro OyyLero, NpeBpalieHns UX B 3aKOHOMEPHOCTb.

YenoBeuecTBO Mepenuio cBoeodpasHblii PyOHKoOH, U Takue BRIPKEHUS, KaK

«4YeIJIOBEUECTBO Ma nepeomey, BeiHeceHHoe M. Mecaposudem u O. Ilecrenem B

3araBye KHUTH 10 TII00ATEHOMY MOJECIMPOBAHUIO, CBUIETELCTBYIOT O TOM,

YTO OTJENIbHbIE MPECTaBUTENN U IPYIIbl 0OIECTBEHHOCTH OCO3HAIOT CBEPIIAIOIIUNCS TTOBOPOT U HBIHE
MIPOUCXOUT MEPEIOM B CO3HAHUHU, OTPaKAIOIINN

NEHCTBUTENBHYIO CUTYalMIO BO B3aMMOOTHOIICHUN YeJIOBEKa C MPUPOTHOM

CpENON.

Ckonmp OBl TPOMKO HHU pa3laBalluCh B O3TOT OTBETCTBEHHBIM M CIOXHBIA MEPHOA CYIIECTBOBAHUS
YeJI0BeueCTBa I0JI0Ca, MPU3BIBAIOIINE K CBEPTHIBAHUIO

BO3ZICMCTBHSI Ha MPHUPOIY, OOLIECTBO, HECOMHEHHO, Oy/IET CTPEMUTHCS K CO3/IaHUIO Cpellbl OOMTaHUS, B
HauOONbIIEH CTENEeHH, YIOBIETBOPSIOLIEH €ro HCTUHHBIE IyXOBHbIE M MaTepUalbHbIE MOTPEOHOCTH.
KoneuyHno, B cuily HEpa3pbIBHOCTH JyXa WU IUIOTH, YEJIOBEKAa U MPUPOABI MHOTHE CYIIECTBEHHBIE YEPThHI
HBIHEITHEH Cpeibl OOMTaHUs, YaCThIO KOTOPOU YEIOBEK SBJISETCS, COXpPAHATCA. Tem

HE MeHee, pa3BHTHE oOmecTBa TpeOyeT mporpecca W B JaHHOUW cdepe. YemoBeuecTBO Oymer u B
NanbHEWIIeM W3MEHSITh cpely OOuTaHHs, pa3BHBasi TaKUM IIyTEM CBOIO CYIIHOCTh M CYIIHOCTh
YHuBepcyma.

3nech cTankuBaeMcs co cienyrmumM odcroarenscTBoM. Kak mutmrer C. Jlem,

B YCIIOBUSIX OBICTPOTO M HEOKUIAHHOTO H3MEHEHHUS Cpelbl MPEHMYIIECTBO IOJy4aloT MUBOTHBIE C
IIEHTPaJIbHON HEPBHOM CHUCTEMOM, ACHCTBHE KOTOPO OCHOBAHO HA CO3aHHMH MPOOHBIX MOCIICH CUTyaIluu
(roMeocTaTHYeCKHE YCTPOICTBA «BTOPOM CTyNEHU»). PyKOBOJICTBOBaHKE ATUMH MOJIEISIMU TauT B cede
OIMACHOCTH, TaK KaK MOJIENIb MOKET ObITh ommOoyHa. TakuM oOpa3oM, «11eHa



MPEUMYIIECTB OPTAaHU3MOB BTOPOTO THMA — pUCK». [logoOHbIe paccyxaeHus
MOKHO PACIpPOCTPAaHUTh U HA YEJIOBEKa, MOCKOJIbKY ISl HEro B OONbIIEH CTENEeHH, YeM JJIsl KUBOTHBIX,
XapakTepHO MpeodpazoBaHue IEHCTBUTEIBHOCTH Ha
OCHOBE CO3/IaHHUS «MOJeJIel OBEACHUS» U «MOJIeTIel MOTPeOHOTo Oy Iy1Eeroy.
IIpakTH4Yeckoe 3aHATHE.
Perpeccuonnslii ananus.
JuHaMuuecKkue CTaTUCTUUYECKUE MOJICIIH.
MHoro}akTopHbI€ 3K0JIOT0-MaTeMaTHYECKHUE MOIEIIH.
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.
Perpeccuonnslii ananus.
JuHaMuueckue CTaTUCTUYECKUE MOJICIIH.
MHoro}akTopHbI€ 3K0JIOT0-MaTeMaTHYECKHUE MOIEIIH.

Tema 3. MaremaTnueckoe MoJeJIMpPOBaHHe KaK MeToA. OOLleHKU COCTOSTHUS OKPY:Kalomieil cpeabl.
(IIK-3)
Jlexknus.
PeanbHble (HaTypHblE, aHAJIOTOBBIE) MOJENH, €CIM TaKOBbIE YHAETCS CO3[aTbh, OTPAXKAIOT CaMble
CYLIECTBEHHbIE 4epThbl OpuruHaia. Hampumep, akBapuyM MOXKET CIYXKHUTb MOJENbI0 €CTECTBEHHOI'O
BogoeMa. OIHAKO CO3/1aHUE PealIbHBIX MOJIENIEH CONPSKEHO ¢ OONBITMMH TEXHUYECKUMU TPYIHOCTAMH, TaK
KaK II0Ka €Ile HE yAAaeTCs NOCTUYb TOYHOTO BOCIPOU3BEACHHS OPUTHHAA. 3HAKOBAsl MOZAECIb MIPEICTABISCT
co0Ol yCIIOBHOE OTOOpa)KEHHWE OpPUTMHAJa C MOMOIIBI0 MaTeMaTHYECKUX BBIPAXKEHUH WIHM MOAPOOHOrOo
onucanus. HauOomnbiee pacnpoCTpaHEHHE B COBPEMEHHBIX JKOJOIMUECKUX MHCCIEAOBAHMSX MOIYyYHIH
KOHLICTITyaJIbHBIE M MaT€MaTMYECKHE MOJAEIN M HMX MHOTOYHCIICHHBIE PAa3HOBUIHOCTH. PasHOBHMAHOCTH
KOHLICNITYyaJIbHBIX MOJICJIEN XapaKTEPU3YIOTCS
NOAPOOHBIM ONMCAaHUEM CHUCTEMBI (HAYUHBIN TEKCT, CXeMa CUCTEMBbI, TaOJIHIIbI,
rpaduku u T.1.). MareMaTudeckue MoJeNu sABsoTcs 6onee 3(h(HeKTHBHBIM
METOJIOM M3YyYEHUS HKOJIOTMYECKHX CHUCTEM, OCOOEHHO INpPH ONpPECIIEHUH KOJIMYECTBEHHBIX MOKa3aTelei.
Maremarndeckue CUMBOJIBI, HAIPUMED, O3BOJISAIOT
C)KaTO OMMCATh CIOKHBIE KOJIOTHYECKHE CUCTEMBI, @ YPABHEHMS JAIOT
BO3MO)KHOCTH (DOpPMaJIbHO OMPEIEIUTh B3aUMOCHCTBUS PAa3IMUHBIX UX KOMIIOHEHTOB.
[Tporniecc nmepeBoga puU3NUECKUX WU OMOTOTHYSCKUX MPEICTABICHUN O JTI000H SKOJIOTHIECKOM CHCTEME B
P MaTEMaTUYECKUX 3aBUCUMOCTEN U Ollepanuu
HaJ HIMH Ha3bIBAIOTCSl CUCTEMHBIM aHAJIM30M, a CaMa MaTeMaTH4ecKas CUcTeMa —
Mmozensio. CrenyeT OTMETUTh, YTO MareMaTH4ecKHe MOJENU SBIAIOTCS HEMOJHBIM a0CTPaKTHBIM
O0TOOpaXEHUEM PEaNbHOTO MUpA.
[lo Tumy peanu3anuy pasauyaroTCs peajbHblE W 3HAKOBble Mozenu. PeanbHas MoIenb OTpakaer
CYIIECTBEHHBIC YEPThl OpPUTHHAJA YK€ IO caMOW Ipupojae cBoel (usnmdeckoil peanuszauuu. Hampuwmep,
aKBapUyM C €r0 PAaCTUTEIbHOCTHIO, )KMBOTHBIM M MHKpPOOHBIM HACEJIEHHUEM BOCIPOM3BOIUT HEKOTOPHIE
4epThl OOUTAEMBIX MIPUPOAHBIX BOJOEMOB YXKe ITOTOMY, YTO OH CaM SIBJISIETCS HACEJIEHHBIM BOJOEMOM, XOTs
U 3HAYUTEIHPHO MEHBIIUX pasmepoB. OnHa W3 Hambosee CIOXKHBIX MPOOJeM, ¢ KOTOPOW MPHUXOIUTCS
CTaJIKUBAThCA MIPU pabOTe ¢ peaabHBIMU (HATypHBIMHU ) MOJEIISIMH, 3aKJIFOYAETCS B TPYIHOCTH YCTAHOBJICHUS
CTEINEHH aJJeKBaTHOCTHU MOJIEJIN OPUTHHAIY U, CI€J0BaTeIbHO, B 000CHOBaHUH
BO3MOYKHOCTH INPUMEHEHMsSI PE3yAbTaTOB MOJEIMPOBAHUS K HCXOAHOM cUcTeMeopuruHainy. B orinuue,
Harpumep, OT a’dpo- WM THAPOAMHAMHUKH, Il pa3paboTaHbl KOJTUYECTBEHHBIC KPUTEPUU aI€KBATHOCTH
Mozenen (kputepuil PeitHonbaca U T.11.), B pe3yJbTare 4ero CTajao BO3MOXHBIM YCIIEIIHOE IPUMEHEHHE
HATyPHBIX MOJENEH I PELIECHHUs IMUPOKOrO Kpyra Hay4HbIX M KOHCTPYKTOPCKHX 3alad B YKa3aHHBIX
0051acTAX, IPU HATyPHOM MOAEIMPOBAHNUU KOCHCTEM
BONPOCH 00OCHOBaHMS aJIEKBaTHOCTH €IlI€ OYEHb JAJIEKH OT YOBJIETBOPUTENBHOIO pemeHus. Kpome roro,
CO3JlaHUE U UCIIOJIB30BAHUE HATYPHBIX MOJEIIEH
37
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MPEOI0JIEHNUE KOTOPBIX, U3-3a OTCYTCTBUSI TAPAHTUH aJI€KBaTHOCTHU, OTHIOAb HE
BCET/IAa PUBOJINT K PEIIECHUIO MOCTABICHHON 3a/1a4H.

B otnuuume ot peasibHO#, 3HAKOBasi MOJIEIb MIPENICTABISIET COO0H YCIOBHOE
OIHCAaHNE CUCTEMbI-OPUTHHAJA C TIOMOLIbIO JAHHOTO ajihaBUTa CUMBOJIOB U

olepaluil HaJl CHMBOJIAMH, U PE3YJIbTATE YETO IOJIyYalOTCs CJIOBAa M IPEJIOKEHUS HEKOTOPOTO SI3bIKa,
KOTOPBIE C TOMOIIBIO ONPEEIIEHHOTO KOJIa MHTEPIIPETUPYIOTCS KaK 00pa3bl HEKOTOPHIX CBOMCTB JIEMEHTOB
CHCTEMBI-OpUTUHAJIA 1

cBszeit mexay Humu. Kak ormeuaet U. A. [Toneraes (1966), 3HakoBbIE MOJETH

HECPaBHEHHO Ooraye BO3MOXKHOCTSIMH, YE€M pealibHble, MO0 OHM TOYTH HE CBSI3aHBI OTPAHUYCHUSIMHU
¢bu3nUecKoil peanu3anum.

HauGonpiiee 3Ha4eHNE 1)1 SKOJIOTUU UMEIOT JIBE PA3HOBUIHOCTH 3HAKOBBIX MOJEIIEH: 3TO, BO-TIEPBBIX, TAK
Ha3bIBA€MbI€ KOHLIENITYAJIbHBIE U, BOBTOPBIX, MATEMaTUYECKUE MOJEIH.

KonnenryaneHast ~ Mozenb — NpENCTaBiIseT  CcOOOW  HecKonbko  Oonee  (opMaiM30BaHHBIA U
CHCTEMAaTU3UPOBAHHBI  BapHaHT  TPAJUIMOHHOTO  ECTECTBEHHOHAYYHOTO  ONUCAHUS  M3ydyaeMou
HKOCUCTEMBI, COCTOAIICH U3 HAyYHOTO TEKCTA,

COTIPOBOKIAEMOT0 OJIOK-CXEMOMW CHCTEMBI, TabauIaMu, rpadukaMu U IpOIrM

WJUIFOCTPAaTUBHBIM ~MarepuagoM. HeECKOIbKO TaBTOJNOTMYHBIM, HO IMIMPOKO IPUMEHSEMBIH TEpMUH
«KOHLENITyaJIbHAsI MOJEIbY ITOAYEPKUBACT, YTO Ha3HAUYCHUE

3TOU MOJCIIN — CIIYKUTDb SICHBIM, 0606H_ICHHI>IM " B TO K€ BpEMA JOCTATOYHO
TTOJIHBIM BBIPOKCHUEM 3HAHUU W TIPEJICTABICHUN UCclieoBaress 00 n3ydaemMoit

CUCTEME B paMKaXx M CpEeACTBAMHU OIPEIACICHHOW HaydyHOM KoHUenuuu. Hanpumep, B pamkax
«QHEPreTUYECKO» MM «OMOT€OXMMUYECKO» KOHIIEMIUN COOTBETCTBYIOIINE KOHLENTYaJbHbIE MOJEITH
OpUHUMAIOT (opMy OJOK-CXeM TPO(UYECKHX CBSI3€H MM MOTOKOB BELIECTBA B 3KOCHCTEME, KOTOPBIE
COITPOBOXK/IAIOTCS TMOSICHAIOIIUM TEKCTOBBIM, TAOIUYHBIM U TpadUueCKUM MaTepuasoMm,

PaCKPBIBAIOIIUM COCTaB, CTPYKTYPY U HEKOTOPbIE aCHIEKThI (PYHKIIHOHUPOBAHHUS
9KOCUCTEMBI.

B TO ’xe Bpems Hapsay C TakKMMHU OOIIEH3BECTHBHIMH JOCTOMHCTBAMM KOHIIENITYyaJbHBIX MOJEJEH, Kak
YHHBEPCAIbHOCTb, THOKOCTh, OOTaTCTBO CPEACTB

BBIpAXKCHUA U 1OP., 6J1aro,£[ap;1 KOTOPBIM 3TOT MCTOJA MNPUMCHACTCA K CaMbIM pPa3HbIM CHCTCMaM, CMY
CBOMCTBCHHBI U HCOOCTATKU, KaK, HAIIPpUMCEP, BBICOKAd HCOAHO3HAYHOCTbL HUHTCPHPCTAIMU W HU3BCCTHAA
CTaTUYHOCTD, 3aTPpyAHAIOIIAA

ONMMCAaHUE JUHAMUYECKHX CUCTEM.

IIpakTH4eckoe 3aHATHE.
Hcropust pa3BuTHS MaTeMaTHYECKOTO MOJIEIMPOBAHUS B SKOJIOTUH
Knaccudukanus monenei
MaremaTnueckoe MOAECIUPOBAHUE — OCHOBHBIE TOHATUS
Knaccudukaius MmareMaTH4eCKUX MOJIENICH B SKOJIOTUI
Dranbl MOJIEIUPOBAHUS B 3KOJIOTUU U OUOJIOTUH
O030p CyLIECTBYIOIUX MAaTEMaTUYECKUX MOJIETICH B SKOJIOTUU
Kommnwrorepnas peanusanus mozaeneid. Kparkuii 0630p

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Hcropust pa3BuTHS MaTeMaTHYECKOTO MOJIEIMPOBAHUS B SKOJIOTUH
Knaccudukanus monenei
MaremaTnueckoe MOAECIUPOBAHUE — OCHOBHBIE TOHATHUS
Knaccudukanus MmareMaTH4eCKUX MOJIENICH B SKOJIOTUI
Dranbl MOJIEIUPOBAHUS B 3KOJIOTUN U OUOJIOTUH
O0630p CyLIECTBYIOIIUX MAaTEMaTUYECKUX MOJETICH B SKOJIOTUU
Kommnwrorepnas peanusanus mozaeneid. Kparkuii 0630p



Tema 4. MeToabl pacueToB B YCJI0BHAIX NPOMBILIVICHHOT0 3arpsi3HeHus armocgepsnl. Pacuer
3arpsisHeHHs1 arMocgepbl BbIOpocaMy rpynnbl HCTOYHMKOB. OnpenesieHHe MUHMMAJIbHONH BBICOTBI
HCTOYHHMKA BbIOPOCA U OLleHKA NMpeAeTbHOA0NMYCTHMBIX BbIOpocoB. (ITK-3)

Jlexknus.
3a mocnenHee BpeMs mpodiiemMa 3aluThl aTMOC(EpHOTro BO3AYXa0T 3arpsA3HEHUH pruodperna
Oosnbioe 3HaueHue. [ KU3HeAeSITeNbHOCTH YeI0BEKa BO3AYX SIBIISETCS IIaBHBIM "TIPOTYKTOM
norpebnenus" . HopmasabHas KU3HEASATEILHOCT JIFoieH TpeOyeT He TONbKO HATMYUIBO3yXa, HO U
CTPOTOro COOJIOIEHUS ONIPEIETICHHBIX HOPM €TI0 YUCTOThI, OTKJIOHEHUE OT KOTOPBIX HEOIAaronpusTHO
BJIMSET Ha 3[JOPOBbE JIIOAEH M OKPYKAIOLIYIO Cpedy B 1esioM). [ToaTomy 1enbio JaHHOTO
y4eOHOTr0 1ocoOus ABJISETCS OBJaIeHNE CTyIeHTaMU METOJIMKOM pacueTa pacCeMBaHuUs BPEIHBIX
BEIIECTB B aTMOC(EPHOM BO3JIyXe {MMEIOTCSIB BUIY BHIOPOCHI IIPOMBILIUICHHBIX MPEANIPUSATHIA),
orpeneneHue npeaeabHo gomyctumoro Beiopoca (I1/1B), yTouHeHre B 3aBUCUMOCTH OT pO3bl BETPOB
CaHUTapHO-3aIIUTHOM 30HbI (C33) mpennpustus. JlaHHONH METOAMKON MOKHO TOJIb30BaThCs KaK IpU
MPOEKTUPOBAHUU MIPEIIPUITUN, TaK U IPU HOPMUPOBAHUH BHIOPOCOB B aTMOC(hepy
PEKOHCTPYUPYEMBIMHUH ACHCTBYIOUIMMHU NPEANPUATUAMU. PacueT nmpou3BoAUTCS A1 TPU3EMHBIX
KOHIIEHTpAIIMl B IByXMETPOBOM CJIO€ HaJ] IOBEPXHOCTHIO 3eMJIM MeTouKka pacyera He
pacrpocTpaHseTcsl Ha BpeJHbIE BEeIECTBa, OOHAPYKUBAEMbIEC Ha TabHUX PACCTOSHUSX OT UCTOUYHHKA
BBIOpOCca (6oseel 00 km).OCHOBHBIMH UCTOUHUKAMU 3arpsiI3HEHUSI aTMOC(Ephl TPOMBIIIICHHBIMU
NPEANPUATHAMU SBIAIOTCSA BRIOPOCH U3 TPYO M BEHTHISILIMOHHBIX ycTpoiicTB. Ha mponece ux
paccenBaHMsl ONPEEICHHOE BIUSIHNIE OKa3bIBAIOT COCTOSIHUE aTMOC(EpBhl, pacroioKeHUE
NPEANPUATHIA U HICTOYHUKOB BEIOPOCOB, XapaKTep MECTHOCTH, (PU3NUYECKHE U XUMHUUECKHUE CBOUCTBA
BbIOpAChIBAEMBIX BELIECTB, BBICOTA HCTOYHHKA BHIOPOCOB, IHAMETP YCThs, CKOPOCTh BhIOpOCa,
TemIeparypa razon u T.1I. [IpuBeaeHHbIE 3aBUCUMOCTH ITOKA3bIBAIOT, YTO
MHTEHCUBHOCTh PacCEHBAaHMsI 3aTPSA3HUTENS B aTMOC(epe MPONopLHOHAIbHA BEICOTE UICTOUHHUKA,
CKOPOCTH BBIOpOCa U TEMIIEpaType Ta30B, BHIXOAIINX U3 UCTOUHHUKA 3arpsI3HEHUS

IIpakTnyeckoe 3aHsATHE.
Pacuer MakcumManpHON CyMMapHON KOHIIGHTPALIMU OT PACTIONIOKEHHBIX OJIM3KO HCTOYHUKOB BHIOPOCOB.
VY4er B3aMMHOTO BIMSIHUS SKOTOKCUKAHTOB B YCIOBUSIX 3arpsi3HEHUSI aTMOC(]EpHI.
VYder (OHOBBIX KOHLEHTPAIMH B pacueTax 3arpsa3HEHUs] aTMOC(EpHI.

3aganus 1J151 CAMOCTOSITEIbHOM PadoThlI.
PacueT MakcumManbHON CyMMapHON KOHIIGHTPALIMU OT PACTIOIIOKEHHBIX OJIM3KO HCTOYHUKOB BHIOPOCOB.
VY4er B3aMMHOTO BIMSIHUSI SKOTOKCUKAHTOB B YCJIOBUSIX 3arpsi3HEHUSI aTMOC(]EpHI.
VYder (OHOBBIX KOHLEHTPAIMH B pacueTax 3arpsa3HeHUs] aTMOC(EpHI.

Tema 5. Ucnosib30BaHue MATEMAaTHY€CKOI0 MOJeJIMPOBAHUA /1JIsl IPOTHO3HMPOBAHMS CO-CTOSIHUSI PeKH

(IIK-3)
Jlekumus.

W3yueHue mpolueccoB 3arpsA3HEHHUS M CaMOOUMIICHHS pPEK, a TakkKe BO3MOXHOCTbh TMOJIYUYEHHS

KOJIMYECTBEHHBIX XapaKTEPUCTUK 3arpsA3HEeHUs, HEOOXOAUMBIX IS LIeJIeil MPOTHO3UPOBAHUS, YIIPABICHUS U

ONTHMU3AIIMY KaueCcTBa BOJIbI, TPEOyeT CIEIMaIbHOTO MHCTPYMEHTA HCCIe0BaHUs — MaTeMaTH4YeCKOM

MOJIENTH, T.€. Takoil aOCTPaKTHOW CHUCTEMbI, KOTOpash BOCIPOM3BOAMIA OBl HM3ydaeMoe€ SIBICHHE WIIH

OIIpe/IeTIEHHBIE €T0 CTOPOHBI. B HacTos1ee Bpems

OOIIENPU3HAHO TPEICTaBIEHHE O TOM, YTO HOPMHPOBAHHWE AHTPONOTEHHBIX HArpy30K Ha BOJHBIC

HKOCUCTEMBI JOJPKHO OCHOBBIBATHCS HA TIIyOOKOM aHAIIN3e

OOJIBIIIOrO  YHMCJIa  BCEBO3MOXKHBIX  (DaKTOpOB,  IPOLIECCOB, IMOKa3areled T.I., BCECTOPOHHE

XapaKTEPU3YIOLMX KaueCTBEHHbIE WM3MEHEHMs, HACTYMAIOIIME B PAacCMaTpUBAEMBIX HSKOCHCTEMAaX IIOA

BIIMSIHUEM HOPMUPYEMBIX Bo3aencTsuid. [lpu

MOCTPOEHUU MaTeMaTHYeCcKOil MOJENu 3arpsi3HEHUS PEKHM BO3HUKAIOT 3aTPyJHEHHs, CBSI3aHHBIE C

pasznuuueM (pu3uKo-reorpaduueCcKuX yCIOBHI KOHKPETHOTO
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BOJIOTOKA, C OOJIBIIMM KOJMYECTBOM HCTOYHHKOB 3arpsS3HEHUS M CAMUX 3arps3HSIONIMX BEIECTB, MX
paznuyreM 1O  (U3MYECKHM, XHMHYECKMM U  OHOJOTMYECKMM  CBOMCTBAM, M3MEHYHMBOCTHIO
METEOPOJIOTUYECKUX MTapaMeTPOB U TUAPOIIOTHYECKOTO PEXUMA. DTO HE MO3BOJISET IOCTPOUTH IIPUTOAHYIO
JUIS BCEX CIIy4aeB YHUBEPCAJIBHYIO MOZECIIb 3arPSA3HEHUS PEKU.

Bri0op KOHKpETHOH MOJENU 3arpsA3HEHUsT B 3HAYUTEIBHOM CTEeNeHHW OOYCJIOBJIEH LEIsIMH, KOTOpBIE
IIpeCIeayeT TaKoro poja MOAEIUPOBAHMKE.

Crnenyer OTMETUTH, UTO C TOUKHU 3PEHMSI CaMOM 11€JIM IPOTHO3UPOBAHHS, T.€.

HEOOXOJJMMOCTH OTEPEKAIOIIET0 OTPAXKEHUS NEHCTBUTENLHOCTH, IPOrHOCTUYECKHUE MOJAETHU 3arpsi3HEeHus
PEUHOM BO/IBI TOJKHBI TAKXKE YIOBIETBOPSTH OMPECIIEHHBIM KPUTEPHUSIM ONIPABIBIBAEMOCTH PE3YJILTaTOB.

Maremarndeckue MOACIIH, OIMMCBIBAIOIHE IMPOIECCCHI 3arpA3HCHUA U CaMOOYUIIICHUA PCK, Pa3BUBAIOTCA B
ABYX HaIpPaBJICHUAX — IMOCTPOCHUC CTATUCTUYCCKHUX HWIW AHAIUTUYCCKHX MOI[CJ'ICﬁ. Craructudyeckue
MOACIN OCHOBBIBAIOTCS Ha

HAKOIJICHHOM ONBITE C HCIONh30BAHMEM HHQPOPMAIMH O TMPEAIISCTBYIOMINX COCTOSHUSX CHUCTEMBI, B
YaCTHOCTH, UTMHHBIX PSAI0B HAOMIONCHUN OCHOBHBIX MTOKa3aTeliel KauecTBa BOJbI HA UCCIICAYEMOM y9acTKe
peku. CTaTucTUUeCKui

aHaJIM3 BPEMEHHBIX PAJIOB JOIMYCKAET JIBa BOSMOXKHBIX MOIX0/1a — YaCTOTHBIM

(creKTpanabHBIN) U BPEMEHHOM, KayKIbli U3 KOTOPBIX UMEET CBOM MpeuMyIecTBa. Tak, B 4aCTOTHOM METOAE
BPEMEHHBIE PsIbl PA3IaratoTCs Ha CIIEKTPAJIbHbIE

KOMIIOHEHTHI M UACHTU(PHUIMPYIOTCS YACTOTHI, ¢ KOTOPHIMH MOTYT OBITh CBSI3aHBI KOHKPETHbIE (DaKTOPHI
BJIMSIHUS HA KAYE€CTBO BOJIbl. DTOT METOJ 103BOJISIET

OLIEHUTh U3MEHEHHUS, COOTBETCTBYIOIINE OIIPEICIICHHBIM (aKTOpam, a TaKkxke

OLICHUTB YaCTOTHI MOSIBICHUS ONPEICIICHHBIX 3HAYCHNN KOHLIEHTPALUN TSHKEIIBIX METAIIIIOB B BOJIE.
BpemenHol 1moaxoz mo3BoisieT OCTPOUTh MOJEIb IIPOLECCA, BbIpaXKast

BPEMEHHBIE PsAJIbl KaK BBIXOJ JIMHEHHOTO (PUIBTPA, UMEIOIIETO CIIy4aiHbIA BXOJ

U COCTOSILIIETO U3 psijia IMepenaTouHblx QyHKIuMi. CiyyailHBIM BXOAOM SIBIISIIOTCS psAbl HAOMIOACHUH, TPU

3ToM Oynyiee 3Ha4eHHE KAaKOW-TMOO BEIMYHMHBI BBIPAXKACTCA Yepe3 COBOKYHMHOCTh MPEAIIECTBYIOIINX
3HAYEHUH, HAIIpUMeED,

C TIOMOIIBIO PETPECCUOHHBIX YPABHEHUN. XapaKTepHON 0COOEHHOCTHIO aHAIU3UPYEMBIX BPEMEHHBIX PSIJIOB
NOJDKHA OBITH CTaTUCTUYECKash 3aBUCHMOCThH pe3ylbTaroB HaOmoneHuil. OTcioga — NpPOTHOCTHYECKAas
HaIIPaBJI€HHOCTh UCIIOJIb3YEMOTO METO/A.
JlaHHBI TOAXOJ MPEAINOoNaracT BBIOOP MOAXOAAIICH MapaMEeTPUUYECKOH MOMENH Ui HCCISITyeMOro
BPEMEHHOIO psifia M OLEHKYy ee napamerpoB. /[l omnmcanus IpOLECCOB HCIONb3YIOTCS MOJEIN
ABTOPErPECCUH, CKOJB3SILEr0 CPEJHEro, CMELIaHHas MOJEIb IPOLECCa aBTOPETrPECCUU — CKOJIB3SIIETO
CpEIHEro, a
JUIl HECTAUMOHAPHBIX MPOLECCOB — MOJEIb AaBTOPETPECCUM — IPOUHTErPUPOBAHHOTO CKOJIB3SIIETO
CPEIHETO.
IIpakTH4Yeckoe 3aHATHE.
MonaenupoBaHue Mpouecca MUTPALMY HUKEIS, KaJIMUS U [IUHKA B PEKe
Maremarndeckoe MOJICIIMPOBAHUE KAK METOJ IPOTrHO3UPOBAHUS U3MEHEHHS COCTOSIHUSA BOJHBIX YKOCUCTEM
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
MonenupoBaHue nporecca MUrpalii HUKEIsl, KaAMUs U [IUHKA B PEKe
MaremaTndeckoe MOACIUPOBAHUE KaK METOA MPOTHO3UPOBAHUS U3MEHEHUS COCTOSIHUS BOJIHBIX SKOCUCTEM

Tema 6. [Iporuo3 kayectBa BOAHbIX 00beKkTOB. Ucxonnbie nannble 15 pacuera. (IIK-3)
Jlekuus.
MeTonpl KOJTWYECTBEHHOW OIEHKH KadecTBa BOJLI B YCIOBHUSAX cOpoca CTOYHBIX Boi.BHamieir ctpane
HOPMHUPOBAaHHE KayecTBa BOJbI BOJOEMOB OCYIIECTBISAETCS B COOTBETCTBUHM C «lIpaBuiamu oxpaHbl
MMOBEPXHOCTHBIX BOJ| OT 3arpsi3HEHHs] CTOYHBIMU Bomamu». B «llpaBunax» ompeneneHsl TpeOOBaHHS K
COCTaBy M CBOWCTBaM BOJABI HCIIOJIB3yeMOW JUISI  XO3SHCTBEHHO-TIUTHEBOTO BOJOCHAOKEHUS W
KYJIBTYpHO-OBITOBBIX HYXKJ HACCJICHHs, a Takke I pBIOOXO3SHWCTBEHHBIX IeNield. B ciyuasx
OJTHOBPEMEHHOI'O HCIOJIb30BaHUSI BOAOEMOB ISl PA3IMYHBIX HYXJ HAPOAHOTO XO3SiCTBA CJEAYET
HCXOIUThH U3 O0JIee )KECTKUX TPeOOBAaHUH B Py OMHOMMEHHBIX HOPMAaTHBOB KaueCTBA BOJIBI.
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KonnuecTBeHHas OlleHKa M3MEHEHHMH KayecTBa BOJBI B BOIHOM OOBEKTE MPH COpOCE B HETO CTOYHBIX BOJ,
BbIOOp MecTa cOpoca, ompeneneHue TpeOyeMoil CTEeNEeHH OYMCTKU CTOYHBIX BOJ M Jp. HMPOM3BOAMUTCS
MeTonaMH, Oa3MpyIOIIMMHUCS Ha YpaBHEHUU TypOylneHTHOH anddy3ur M yYUTHIBAIOUIMMH IOKa3aTeIH
KauecTBa BOJbL. PacueTHass KOHIIEHTpalnus B KOHTPOJbHOM cTBOpe cpaBHHBaercs ¢ I[IJIK mis ouenku
BO3MO)KHOCTH WJIK HEBO3MOXXHOCTH COpOcCa NPOMBIIIJICHHBIX CTOKOB B JAaHHBIA BOAHBIM OOBEKT.
[IpenensHO NOMyCTUMBIE KOHIEHTPAIMU SJIOBUTHIX BEIECTB YCTAHABIUBAIOTCS CAHUTAPHBIMU BpauaMu U
OuoIOraMH U YTBEP>KAAIOTCS BBICIIMMU MHCTAHIHSIMH.

KauecTBO BOIBI — siBIeHHE MHOTO()AaKTOPHOE M JOJHKHO M3Yy4aThCsl C PA3NUYHBIX No3uuui. OgHUM U3
BOXHEHIINX (DAKTOPOB SABISIETCA BOJAHBIN PEXHUM pPEK, €ro M3MEHEHHE BO BPEMEHH U IO TEPPUTOPHH U
CBSI3aHHBIE C ATUM M3MEHEHHMS XMMHUECKOIO COCTaBa MOBEPXHOCTHBIX BOJI, YTO B CBOIO OYEpe/b BIMIET Ha
OMONIOTUYECKUI PEXKUM BOJOTOKOB. BOIHOCTH peKk B MaJOBOJHBIA NEpUOJ JIUMHUTHPYET HE TOJBKO
KOJIMYECTBO BOZBI, BO3BMOKHOE IS UCTIOJIb30BaHMS B XO3SIMCTBEHHBIX IEJISX, HO M OTpaHUYHMBAET cOpoc B
PEKH CTOYHBIX BOJ, JaX€ YCIOBHO YHCTBIX, ITOCKOJBKY CIIOCOOHOCTH BOJOTOKOB B OTHOILEHHH
pa30aBIeHUs ATUX BOJ M CAMOOYHILEHUS SBISIOTCS HAUMEHBUIMMHU B MaJIOBOJIHBIN mepuoa. [losTomy npu
OLIEHKE pa30aBisAIoNIel COCOOHOCTH PEKM 3a PacueTHBI OOBIYHO MPHUHHUMAETCS MUHHMAJIBHBIN pacxon
BOIbI 95 %-HOH 00ecneueHHOCTH, KaK COOTBETCTBYIOIIUI HAauMXYyAUIMM YCIOBHAM il (DOPMHPOBAHUS
KauecTBa BOJIBI.

IIpakTH4Yeckoe 3aHATHE.
I'uaponornyeckue M TUAPABINICCKUAE XapaKTEPUCTUKU BOTHOTO OOBEKTA.
XapakTeprucTUKa UCTOYHUKA 3arpsI3HEHUSL.
TpeboBaHUs K Ka4eCTBY BOJBI BOTHOTO OOBEKTA.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
I'uaponornyeckue M rTUAPaBINYCCKUAE XapaKTEPUCTUKU BOTHOTO OOBEKTA.
XapakTeprucTUKa UCTOYHUKA 3arpsI3HEHUSL.
TpeboBaHUs K Ka4ECTBY BOJBI BOJHOTO OOBEKTA.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

7 cemecTp
*  TEKyImHuHd KOHTPOJIbL — 50 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuasbHBIE OauTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpos | Oamios

/ cpe3sl
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OCHOBBI
MOJETUPOBAHUS
B DKOJIOTHH.
OKOIOTHYECKHE
MOJIEH.

Ormpoc

10

10-8 Oamnma — CTYmEHT yMEET COMOCTABHUTh TONYUYCHHYIO TPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHPOBAaTH CBOM BOMPOCHI M OTBEUaTh Ha 3a/JaBacMbIC EMy
BOMPOCHI, BECTH JUCKYCCHIO C WCIOJIh30BAHUEM TECPMUHOIOTUH
COBPEMEHHON 3KOJIOTUU

7-5 06amnoB - CTYACHT yMEET TNPUMEHATh TONYYCHHYI MpH
MOJITOTOBKE K MPAaKTUYCCKOMY 3aHATHIO WH(POPMAIUIO, OTBEYaTh Ha
OOJNIBIIIMHCTBO BOMPOCOB, BECTH TUCKYCCHIO C HCIOIh30BAHUCM
TEPMHUHOJIOTHH COBPEMEHHOM SKOIOTHH

4-1 Gaymn — CTYIEHT BIAJCET TCOPETHUCCKUM MATCPHATIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpPH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBaTh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpoonemy

Ecimu cTymeHT He BiageeT MpoOIeMaTHkol MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET TI0
HAIEeYaTaHHOMY TEKCTY — OTBET OaJylaMH HEe OI[CHUBACTCA.

[Toctpoenue u
aHanm3
AKOJIOTHYECKHIX
Monenen

Ormpoc
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10-8 Oamnma — CTYmIEHT yMEET COMOCTABHUTH TONYUYCHHYIO TPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WHGOPMAIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOMPOCHI, BECTH JUCKYCCHIO C WCIOJb30BAHUEM TECPMUHOIOTUH
COBPEMEHHON 3KOJIOTUU

7-5 06annoB - CTYACHT yMEET TNPUMEHATh TONYYCHHYI MpH
MOJITOTOBKE K MPAaKTUYCCKOMY 3aHATHIO WH(POPMAIUIO, OTBEYaTh Ha
OOJNIBIIIMHCTBO BOMPOCOB, BECTH TUCKYCCHIO C HCIOIh30BAHUCM
TEPMHUHOJIOTHH COBPEMEHHOM SKOJIOTHH

4-1 Gaymn — CTYIEHT BIAJCEeT TCOPETHUCCKUM MATCPHATIOM IO TEME
MPAaKTHYECKOTO 3aHATHS, WHOTJA 3aTPYJHSAETCS MpPH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBaTh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnmu cTyaeHT He BageeT MpoOiIeMaTHKol MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HAIEeYaTaHHOMY TEKCTY — OTBET OaJlaMH HE OI[CHUBACTCA.

MaremMarndecko
e
MOJETUPOBAHUE
KaK METOI.
OoneHkn
COCTOSIHUS
OKpYyXarolein
Cpenpbl.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

10- 6amnoB — cTyIeHT MpaBWIBHO OTBedaeT Ha 75-100% BompocoB B
TecTe

7-5 0annoB — CTYOEHT MpaBWIbHO oTBedaeT Ha 50-74% BompocoB B
TecTe

4-1 Gamn — cTymeHT NpaBWIBHO OTBedaeT Ha 25-50% BOMpOCOB B
TECTe.

Menee 25% npaBUIBHBIX OTBETOB 0aJIOB HE AaeT

13



MeTtonst Omnpoc 10 10-8 Oamnma — CTyIEeHT yMEEeT COIMOCTAaBUTh IONYYCHHYIO TIPH
pacyeToB B MOJITOTOBKE K TMPAKTHYCCKOMY 3aHATHIO WH(MOpPMAIUIO, CPaBHUBAThH
YCIIOBUSAX pasHble TOYKH 3pEHHsI Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
MPOMBIIIICHHOT (opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/aBacMblec EMy
0 3arpsi3HEHHS BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
aTMocQepHl. COBPEMEHHOH 3KOJIOTHU
Pacuer 7-5 0amnoB - CTYOGHT yMeeT MNPHUMEHATh IONYyYEeHHYI0 MpH
3arps3HEHUS MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO WH(POPMAIUIO, OTBEYaTh Ha
arMocgepsl OOJIBIIMHCTBO BOMPOCOB, BECTH ITUCKYCCHIO C HCIIOJIb30BaHUEM
BBIOpOCaMH TEPMUHOJIOTUU COBPEMEHHOM SKOIOTUT
TPYIIIBI 4-1 a1 — CTyIEHT BIaJeeT TEOPETHYECKUM MaTEepHajioM IO TeMe
HCTOYHHKOB. MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
Onpenenenne BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
MUHUMAITEHOM o0cyxaaeMyto npoodiaemy
BBICOTEI Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
WCTOYHHKA HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
BBIOpOCa H Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCH.
OLIEHKa
NpeAeIbHOIOITY
CTUMBIX
BEIOPOCOB.
Hcmonp3oBanue | Ompoc 10 10-8 ©Oamma — CTYOEeHT yMEET COIOCTABHTHh TOIYUYCHHYIO IIPH
MaTeMaTHIeCKOT MOATOTOBKE K TMPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
0 pa3HbIe TOYKH 3pPEHHS Ha aHAIM3UPYEMYIO MPOOJIEMY, YMETh YETKO
MOJICITUPOBAHUS (hopMyTHpOBaTE CBOM BOMPOCHI M OTBEYaTb Ha 3aJaBacMble €My
JUTS BONIPOCHI, BECTH HUCKYyCCHIO C WCIIOJB30BAHUEM TEPMHHOIOTUN
MIPOTHO3UPOBAH COBPEMEHHON IKOJIOTHH
U CO-CTOSTHUS 7-5 0amioB - CTYOEHT YyMEeT NPHUMEHATh MOMyYeHHYI0 TpHU
peku MOJTOTOBKE K MPAKTUYECKOMY 3aHSATHIO WH(POPMAIUIO, OTBEYaTh Ha
OONBIIMHCTBO BOIMPOCOB, BECTH MHUCKYCCHIO C HCIOIB30BAaHHEM
TEPMHUHOJIOTUH COBPEMEHHOM 3KOJIOTUH
4-1 Gamr — CTyIEHT BJIaJ€eT TEOPETHUYECKUM MaTrepruajoM IO TeMe
MPaKTHYECKOTO 3aHATHSA, HWHOTAA 3aTpydHsAETCs TIpH OTBETEe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBATh CBOI TOYKY 3pEHHUS Ha
o0cyxIaeMyro pooIeMy
Ecnu ctynent He BrmazeeT mpoOneMaTHKON MPaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4UTHIBAET OTBET IIO
Hale4yaTaHHOMY TEKCTY — OTBET OaJuilaMu He OI[CHHBAETCH.
IIporuos Ompoc 10 10-8 ©Oamma — CTYOEeHT yMEET COIOCTABHTh TOIYUYCHHYIO IIPH
KaJyecTBa MOATOTOBKE K TMPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
BOJIHBIX pa3HbIe TOYKM 3pPEHHA HA aHAIM3UPYEMYIO MPOOJIEMY, YMETh YETKO
00BEKTOB. (hopMyTHpOBaTE CBOM BONPOCHI M OTBEYaTb Ha 3aJaBacMble €My
Ucxomubie BONIIPOCHI, BECTH JHUCKYyCCHIO C WCIIOJB30BAaHUEM TEPMHHOIOTUU
JAHHBIE IS COBPEMEHHON IKOJIOTHH
pacueTa. 7-5 0amioB - CTYOEHT YMEeT NPHUMEHATh MOMyYeHHYI0 TpHU

MOJTOTOBKE K MPAaKTUYECKOMY 3aHSATHIO WH(POPMAIUIO, OTBEYaTh Ha
OOJILIIIMHCTBO BOMPOCOB, BECTH JUCKYCCHIO C HCIIOIh30BaHUEM
TEPMHUHOJIOTUU COBPEMEHHOM HKOJIOTHU

4-1 Gamm — CTyIEHT BJIaJEET TEOPETHUYECKUM MaTepruajoM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCS NpPH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxIaeMyto pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTHKoW MPaKTHYSCKOTO 3aHSITHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMU HE OI[CHUBACTCA.
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TecTupon 10 10- 6amnoB — cTyneHT MpaBWIBHO OTBedaeT Ha 75-100% BompocoB B

aHue(KOoH TECTE

TPOJILHBI 7-5 0annoB — CTYOEHT MpaBWIbHO oTBedaeT Ha 50-74% BompocoB B

i cpe3) TecTe
4-1 Gamn — cTyIeHT NpaBWIBHO OTBedaeT Ha 25-50% BOMpOCOB B
TecTe.
Menee 25% mpaBHIIEHBIX OTBETOB 0aJIOB HE JaeT
7. IIpemMuansHBIC OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJUTBI MOTYT OBITH HAYHMCIICHEI:
- 32 TIPOEKT, BBHINOJNHEHHBIA 10 3aka3zy paboromarens W
peann30BaHHEIN Ha mpakTuke — 20 6aUIoB;
- MOCTOSHHAsI aKTUBHOCTh BO BpeMs MpakTHUeCKuX 3aHsaATui — 10
0aJIIoB;
- TIOJTHOCTBIO TIOJITOTOBJICHHAS K ITyOJMMKAIIMH CTAThsl MO0 TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6aios;
- mobema B MEXKPETHOHAIBHOW OJNMMITMAAE 10 COIMOJIOTHUU
obpazoBanus — 20 6aI0B;
- y4acTHhe € JOKJIaJOM BO BCEPOCCHUMCKOW OJMMIIMAJZIE MO0 TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;
- yJacTe B BBICTaBKE IO TEMAaTHKE W3ydaeMOW TUCIHMILIUHBI — 20
0aJIIoB;
- myONHMKamusl CTaThl 10 TEMaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTrepuaigax BCEPOCCHICKOM
koH(pepeHiuy / xkypHaie u3 nepeuns BAK — 10/ 15/20
8. OTBeT Ha dK3aMeHE 30 OTBeTHI Ha BOIPOCHI dK3aMEHa
HUroro 3a cemectp 100

HtoroBass omeHka 1o »Jk3aMmeHy BeicTaBisieTcss B 100-0ayuibHON 1mikKame W B TPaTUIIMOHHOMN

yeTplpexOaipHON  1mKaie. IlepeBon

100-6annbHOM  pEeHTHUHTOBOW OICHKHM TIO JUCIHIUIAHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Omnpoc

Tema 1. OcHOBBI MOJENMPOBAHMSI B KOJIOTUHU. DKOJIOTMUYECKUE MOJIEIH.

OO01¥e MPUHIUIIB TOCTPOCHHS MOJIEIICH B SKOJIOTHH.

DTanbl NOCTPOCHUS] MAaTEMAaTUYECKON MOJIEIH.
DeMeHThl TeOpUU o000 IPUMEHSIEMbIE B MOICTUPOBAHUH.

Tema 2. [locTpoeHre u aHAIN3 SKOJIOTUYECKUX MOAEIEH

Perpeccuonnsiil ananus.

I

Crenu.

JluHaMH4YecKHe CTaTUCTUYECKUE MOJICIH.

MHuorodakTopHbIE KOJIOTO-MaTEMATUIECKUE MOJIEIIH.

Pacuetsl o «fnepHoii 3uMe» - maJieHue TeMIIEPaTyphbl U OCBEILICHHOCTH.

. Omuenka rubenu pacTUTENBHOCTH U KUBOTHBIX. Jleca CeBepHoro nonymapus. Tponnueckue neca.
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Tema 4. MeToapl pacueToB B yCJIOBUSX MTPOMBITIUICHHOTO 3arpsi3sHeHUs arMocdepsl. PacueT 3arpsizHeHus
arMocdepsl BHIOpOCaMu TPYIIbI UCTOYHUKOB. OnpeesieHne MUHIMAaJIbHOM BBICOTHI HICTOUHUKA BbIOpoca U
OLICHKA MPEIeIbHOAO0MYCTUMBIX BHIOPOCOB.

1. Pacuersl u3MeHeHUs I00ATBHBIX OMOT€OXUMHUECKUX HUKIIOB. [IpobieMa ymMeHbIICHUS BUOBOTO
pa3zHooOpas3us U yCTOWIMBOCTH OHOC]EpHI.
2. Pacuer 3arps3HeHust atMocgepbl BHIOPOCaMu TPyl HCTOYHUKOB.

Tema 5. Hcnionb30BaHME MaTeMaTHYeCKOrO MOJAEIUPOBAHUS U1l IPOTHO3UPOBAHUS CO-CTOSIHUS PEKU
1. OmpeneneHre MUHUMaIbHON BBICOTHI HCTOYHHMKA BHIOPOCA U OLIEHKA MIPEIEIbHOIOMY CTUMBIX
BBIOPOCOB.
2. Pacder MakcUMaIbHOW CyMMapHOM KOHIIEHTPAIIMU OT PACIOIOKEHHBIX OJIM3KO HCTOYHHUKOB
BBIOPOCOB.
3. VYder B3aMMHOIO BIMSHUS SKOTOKCUKAHTOB B YCJIOBUSIX 3arpsi3HEHUSI aTMOC(]EpHI.

Tema 6. [Iporno3 kauecTBa BOIHBIX 00bEKTOB. VIcXOMHBIC TaHHBIC JIJIs pacyueTa.
1. Yuer (oHOBBIX KOHIICHTpAIUi B pacueTax 3arpsizHeHus armocdepsl. [ uaponorudeckue u
THJIPABIMYECKHUE XapAaKTEPUCTUKH BOJTHOTO OOBEKTA.
2.  XapaxkTepuCTHKa UCTOYHHUKA 3arpsi3HEHUS.
3. TpeboBanus K Ka4eCTBY BOABI BOMHOTO 00BEKTa. TEOpETHYECKUE OCHOBHI.

TecTupoBanme

Tema 3. Marematudeckoe MoAeIMpoBaHue Kak MeTo. OOIIEHKU COCTOSTHUS OKPYXKAIOIIECH CPeIbl.

1. CkonbKO YypOBHEH MaTeMaTHYECKOrO MOJICIUPOBAHUS (PYHKIIMOHHUPOBAHUS IIPOMBIIIEHHBIX
IPEIIPUITHN ITpeycMaTpuBaeT cuctema Enqunoro Oxonornueckoro, Monutopusra?

a) 2;

0) 3;

6) 4;

2) 5.

2 Yewm ormpenensieTcsi ypoBeHb, CTETIEHb CIIOXKHOCTH, a TaK K€ MPUHAICKHOCTh CUCTEMbI HaOIIOIeH?
a) 3a0auu, Onsa peuieHus KOMopwvlX 0CYU{eCmensaemcs MOHUMOPUHz;

0) mexHUYeCKUMU 803MONHCHOCMAMU CIMPYKHLYD, OCYULECMGIAIOULUX MOHUNOPUH208bIE UCCE008AHU;
8) yC108UAMU CHIOPOHBL, 3AKA3bI8AIOULCIL NPOBECOCHUE MOHUNMOPUHZ08BIX UCC/1€006AHUIL;

2) ocobennocmamu  00beKmMoe8, 011 KOHMPOAA 3  COCHOAHUEM  KOMOPLIX NPOBOOAMCA
MOHUMOPUHZO8bLE UCCTICO06AHUAL.

3. MOHUTOPHUHT OKPY>KAIOIICH CPE/Ibl SBISICTCS HANOOJIee CIOKHBIM 110 CTPYKTYpPE T.K. Ipe/Ioiaraer..?
a) 00/1208pemMeHHble U WUPOKOMACUIMAOHbBIE HAONI00EeHUS;
0) cmpoumenbcmeo 6016UI020 KOTUYECHEA NYHKMOEG C1EHCEHUS 30 COCMOAHUEM OKPYHCaloujell cpeovl;

8) npoeedeHue MHOZOUUCIACHHBIX HAONIOOeHUEeM 34 UIMEHeHUeM CHEneHUu 3a2PA3ZHeHHOCmU
KOMROHeHmoe8 duocgepol;

2) opzanu3auuIo MHOZ0yPOBHEBON U MHOZOKOMHOHEHNHOU CUCMEMbl HAOII00eHUilL.
Tema 6. [Iporno3 kauecTBa BOIHBIX 00bEKTOB. VIcXOMHBIC TaHHBIC JIJIs pacyueTa.
1. Yo Takoe muiara 3a 3arpsi3HEHUE OKPYKAIOLIEH Cpebl?

1. Crioco6 coxpaneHus acCuMmIInoHHoN criocooHocTr OIIC.
2. ®opMa 3KOHOMHUYECKOTO CTpaxOBaHMs OTBETCTBEHHOCTH 3a 3arpsasHenue OIIC.
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3. ®opma Bo3MeEIIeHHS SKOHOMUYECKOTO yiiepOa oT BeIOpocoB, copocos 3B B OIIC.

N

. @opma paroHaIBbHOTO pa3MellleHUsl HaloroHeo0iaraeMoi 4acTu IpuObLIH.

. YKa)XuTe NCTOYHUKU 00pa30BaHus TUIATEXKEH 32 pa3MEIIeHHe OTXOI0B B TIpe/esiax TNMHUTA
. CebecTOMMOCTD

. [TpuObLIH

. IlogoxoqHEINA HAJIOT

LW N =N

. 3KCHHyaTaI_[I/IOHHBI€ pacxoabl

. YKa)XuTe NCTOYHUKU 00Pa30BaHUs TUIATEKEH 32 CBEPXIMMUTHOE 3arpsi3HEHUE OKPYIKAIOIICH CpeIbl
. CebecTOMMOCTD

. [TpuObLIH

. IlogoxoqHEINA HAJIOT

W N = W

. 3KCHHyaTaI_[I/IOHHBI€ pacxoabl

4. B xakux paifoHaxX MOTYT pacroJyiaraThCsi IPUPOONOIb30BATENH, U KOTOPBIX KO3()(DUITHEHTHI
HKOJIOTUYECKOM CUTYaIlMX U SKOJIOTHYECKON 3HAYMMOCTH aTMOC(EpHOro BO31yXa, BOAHBIX OOBEKTOB U
MOYBBI MOT'YT YBEJIMYMBATHCS PEIIEHUEM OPraHOB MCIIOJHUTEIBHOM BIacTH CyOBEKTOB (eepauu 10 2-X
paz?

1. Paiions! kpaitnero Cesepa

2. KpynHble TpOMBIIIJIEHHBIEC LIEHTPBI

3. PaifoHBI pacnoioKeHHs! aTOMHBIX CTAHIIMK M OMTACHBIX BOEHHBIX 0OBEKTOB

4. Oco00 oxpaHseMbIe TEPPUTOPHH, 3aTIOBEIHBIC U KypOPTHBIC 30HbI, palilOHBI KpaiitHero CeBepa.

5. Ha ckonbKo MpoIeHTOB MOXET OBITh YBEJIMYEHO 3HaueHre K0d((puiieHTa 3KOIOrnueckoi cutyaiuuu u
HKOJIOTMYECKOI 3HAYMMOCTH aTMOC(HEPHOTo BO3IyXa JJIsi IPUPOOI0NIb30BaTeNel, OCYIIECTBISIOINX
BBIOpOC 3B Ha TeppUTOPUH TOPOJOB U KPYITHBIX MPOMBIIIUICHHBIX IIEHTPOB?

1.50
2.33
3.20
4.10

6. Kakue nmpuHaTsl BUABI Iiarexen 3a 3arpsasnenne OIIC st npupogononb3oBaTeneii?

1. [Inarexu Ha BOCCTAHOBIIEHUE MUHEPATbHO-CHIPHEBOM 0a3bl, apeHIHas I1aTa, HOPMATUBHAS [IEHa 3EMIIH,
TUTaTEXH 3a MOJIb30BAHKUE BOJHBIMU PECYpPCaMU, )KUBOTHBIM MHUPOM, JIECHbIE TIOJaTH, TIOTIEHHAs TU1aTa

2. [Inarexwu 3a MOIB30BaHKE JUIEH3UEH, CTpaXoBble TUIATeXHU, (PpaHILIN3A, TUMUT OTBETCTBEHHOCTH

3. Inarexwu 3a BeIOpOCHI (cOpockl) 3B B mpenenax 1omyCTUMBIX HOPMaTuBOB BEIOPOCOB (cOpOCOB), B
npezenax yCTaHOBJICHHBIX JIMMUTOB, IJIATEXU 33 Pa3MEIICHUE OTXO0I0B B MpeieNax JUMHUTOB pa3MeIeHHs,
a TaKKe IJIaTeX U 332 CBEPXJIMMHUTHBIE BEIOPOCHI (COPOCHI) U pa3MeIIeHUe OTX0I0B

4. Tlnarexwu 3a BEIOpochl 3B B aTMochepHBIi BO3MyX OT CTAIIMOHAPHBIX M MEPEIBUKHBIX HCTOUHUKOB
3arpsi3HeHus, 3a cOpocsl 3B B BogHbIE OOBEKTHI, 32 pa3MeleHIE TBEPABIX OTXOA0B

7. Kakue npupo01oabp30BaTesid MOI'yT 0CBOOOXKIaThCSI OT ILUIATHI 32 BBIOpOCH 3B B atMocdepy npu
COOMIOIEHNH MU JIOTTYCTUMBIX HOPMAaTHBOB BHIOPOCOB?

1. Xo3pacueTHble BOMHCKHE YacTH MuHOOOpOHBI PD
2. I[IpousBoauTenu Temia U IEKTPOIHEPTUH [l HY K]l HACEIEHHUS
3. YacTHbIe OpraHu3aIii KyJIbTYPHOU U COIUATBHOMN cephl



4. ITpoMBbIIUIEHHOE MPEAIPUSITHE C UCIIONL30BaHueM 10 50 % Tpyna MHBAINIOB
Y

8. Kakue kareropuu nmpupoa0noiIb30BaTeeil MOTryT YaCTUYHO WIIM MOJTHOCTBIO OCBOOOXKAATHCS OT IJIAThI 32
3arpsizHenue OIIC?

1. ITpupomononb30BaTeiy, OCYIIECTRISIONNE HEKOMMEPUECKYIO ICATEIbHOCTh B COMAIBHON 1
KYJIBTYpHO# chepax v MPUPOOTOIL30BaTeNH, (PHHAHCUPYEMBIC M3 OIOIKETOB (heepabHOTO U
aJIMAUHUCTPATUBHO-TEPPUTOPHAIBHOTO YPOBHEH

2. Xo3pacueTHble OpraHu3aluy rocyaapcTseHHbIx BY30B
3. IlpousBoauTeny Temaa U MEKTPOIHEPTUH JUIsI TPOMBIIIICHHBIX TPEATPUITHN
4. ITpeanpusATHs MO OYMCTKE MPOMBIIUICHHBIX 1 KOMMYHAJIbHO-OBITOBBIX CTOUYHBIX BOJ

9. Kak no xgelictBytomeit Mmeroauke Gpopmupyercs miara 3a Beiopoc 3B B armocdepy nepeaBuxHbIMU
MCTOYHUKAMH 3arps3HEHUS ?

1. B pacdere Ha TOHHO-KHWJIOMETPHI IIpoOera TPaHCTIOPTHOTO CPEICTBA

2. B pacuere Ha maccy 3B, mu6o B pacueTe Ha €JUHUILY TPAHCIIOPTHOTO CPEICTBA, JINOO B pacueTe Ha
eIMHUILY TOTTUBA

3. B pacueTe Ha KOTUYECTBO 4acOB PAOOTHI B TOJ
4. B pacyeTe Ha €IMHHUILY TOILJIMBA

10. B xakoM ciydae MOXKET HUCITOJIB30BAThCS JIJIsl pacueTa IJIaTekei TOTOBOM HOPMATHB TUIATHI 32 BEIOPOCHI
B aTMoc(epy, UCUUCISIEMBbIN B pacyeTe Ha OJJUH MEePEABIKHON NCTOYHUK KaX10ro Buaa?

1. ITpu Hanu4uu 0(OPMIICHHOTO B YCTAHOBICHHOM TOPSIIKE PEIICHHUS TEPPUTOPUATHHOTO OpTaHa o
OXpaHe OKPYKaIOLIEeH Cpelibl, yTBEPKIAECHHOIO aIMUHUCTPALUEN MECTHOM UCIIOJIHUTEIBHOM BIACTH

2. Beibop mMeTona pacueTa BEIOPOCOB OT MEPEABIKHBIX HCTOYHUKOB 3arps3HEHUS HE perIaMeHTUPYETCs
3. [Ipu oTCyTCTBHH B JTaHHOM PETHOHE aJbTEPHATUBHBIX METOIOB pacueTa BRIOpocoB 3B
4.B ClIydasx UCIOJIb30BaAHUS B PCTHUOHEC HIUPOKOI0 aCCOPTUMCHTA BUAOB TOIJIMBA

11. Yem onpenensieTcs BeIMYMHA CBEPXHOPMATUBHOTO TUIAaTeKa MPH 3arpsi3HEHUH aTMOC(EPHOTrO BO3ayXa
NepeIBUKHBIMA UCTOYHUKAMHU?

1. HecoOnronennem TeXHUYECKUX TPEOOBAHMM IKCTUTyaTaIll

2. [IpoaomKUTEeNbHOCTD MTPOCTOSI TPAHCTIOPTHOTO CPEACTBA HA PEMOHTE

3. Konn4yecTBOM HEUCTIPaBHBIX TPAHCIIOPTHBIX CPEACTB U MPOAOIDKUTEIHLHOCTHIO X IKCILTyaTalluu
4. [IpeBbIllieHUEM HOPM MTPOOETa TPAHCIIOPTHOTO CPENICTBA

12. Kakue B COOTBETCTBUH C ACUCTBYIOIICH METOIUKON HCIIONB3YIOTCS HOPMATHBBI M IUMUTHI cOpocoB 3B
B BOJIHBIC OOBEKTHI IJIs pacyeTa IuiaTeskeil npennpustus 3a 3arpssHenue OIIC?

1. TI/IB u BCB
2. TIAB u IIJIC
3. BCC u BCB
4. TIJIC u BCC

13. Kakue B COOTBETCTBHUH C ACUCTBYIOIIEH METOIUKON MCIIOIB3YIOTCS HOPMATHUBHI M JIUMUTHI BEIOPOCOB
3B B armocdepy A pacueTa rarexeil npennpusatus 3a 3arpssaenune OIIC?

1. IIAB u BCB
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2. TIAB u IIJIC
3. BCC u BCB
4. TIJIC u BCC

14. Kak onpeenstoT 3Ha4eHHE TT0Ka3aTelsi OTHOCUTENLHOW arpeCCUBHOCTH BEIIeCTBa Al pu
(dbopMupoBaHrU 6a30BBIX HOPMATHBOB IIJIATHI 32 COPOCHI B BOAHBIC OOBEKTHI?

1. 1/T11Kc.c.

2. /TTAKwm.p.

3. I/IIAKp.x.

4. 1/ITAKB

4.3 IIpomexxyTouHast aTTeCTalUs 110 AUCIIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosbie Bonpockl 3xk3amena (ITK-3)
OO01re NPUHIUIIBI TOCTPOCHUS MOJIENICH B SKOJIOTHH.
DTanbl NIOCTPOEHU MaTeMaTHYeCKOM MOEIH.
DJIEeMEHTHI TeOpHUH o000 TPUMEHSIEMBIE B MOJICITUPOBAHUY.
Perpeccuonnslii ananus.
JluHaMu4YeCcKue CTaTUCTHYECKUE MOJIEIH.
MHoro}akTopHbI€ 3K0JIOT0-MaTeMaTHYEeCKHUE MOIEIIH.
Pacuersl o «lnepHoii 3uMe» - maJieHue TEMIIEPATYPbl U OCBEILICHHOCTH.

I I R

. Ortenka rubenu pacTUTEILHOCTH 1 KUBOTHBIX. JIeca CeBepHOro nosymiapus. Tponudeckue jieca.
Crenu.

9.  Pacyerbl n3MeHEHHs II00ATBFHBIX OMOT€OXUMHUECKUX IUKIIOB. [Ipo0iieMa yMEeHbIICHHS BUIOBOTO
Pa3HOOOpa3usi U yCTOWIMBOCTH OMOCHEPHI.

10. Pacuer 3arps3Henus atMmocdepbl BLIOpOCAMU TPYIITBI HCTOYHHKOB.

11. Omnpenenenne MUHUMAJIbHOW BBICOTHI HCTOYHHKA BBIOPOCA M OLIEHKA MPEAEIbHOIOITY CTUMbIX
BEIOPOCOB.

12. PacueT MakcUMaJIbHOW CyMMapHOW KOHIICHTPAIUU OT PACTIOIOKEHHBIX OJM3KO HICTOYHHKOB BHIOPOCOB.
13. Yuer B3auMHOTO BIMSHHS 3KOTOKCUKAHTOB B YCJIOBUSX 3arpsi3HEHUS aTMOC]EpHI.

14. Yder GpoHOBBIX KOHILIEHTPAIMH B pacueTax 3arpsa3HeHust armocdepsl. [ uaponornyeckue u
THJPABIMYECKUE XapaKTEPUCTHUKH BOIHOTO OOBEKTA.

15. XapakrepucTrka HCTOYHMKA 3arpsi3HEHUS.

16. TpeGoBaHMs K Ka4€CTBY BOJBI BOAHOTO 00BEKTa. TEOpETHIECKUE OCHOBBI.

17. CrauuoHapHbIN U HECTALIMOHAPHBIM CITyCK CTOYHBIX BOA. KHCIOPOIHBIN PEKUM PEKH.

18. HekxoHcepBaTUBHOCTH 3arps3HAIONIMX BemecTB. Peaspanus. HavanpHOE 1 0OCHOBHOE pa30aBicHHE.

Tunosble 3aganusa s 3k3amena (IIK-3)

1 PacueTsl u3MeHeHUs M00ANBHBIX OMOT€OXUMUYECKHX IUKIIOB. [IpobiaemMa yMeHbIIEHUs] BUIOBOTO
pa3HooOpa3us U yCTOWYMBOCTH OMOChEpHI.

2 Pacuer 3arpsi3HeHUs aTMOC(epbl BEIOPOCAMH IPYTIIbI HCTOYHUKOB.

3 Pacuer MmakcuMaabHON CyMMapHOM KOHIIGHTPAIIUU OT PACIIOIOKEHHBIX OJTM3KO MCTOYHUKOB
BBIOPOCOB.

4 VYder B3aMMHOTO BJIUSHUSA SKOTOKCUKAHTOB B YCJIOBHSIX 3arpsiI3HEHUS aTMOC(hEpHI.

5 Vuet poHOBBIX KOHIIEHTpAIU{ B pacueTax 3arpsizHeHus armocdepsl. ['uaponorudeckue u
THJIPABIMYECKNE XapaKTEPUCTHUKU BOJAHOTO OOBEKTA.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)




IK-3 3HaeT OCOOGHHOCTHM  PACUYETOB  JKOJOTHUECKOTO  pPHUCKAa  C
HCTIOJIb30BAaHHEM COBPEMEHHBIX TEXHOJIOTHH.

«OTINYHO» Bnaneer wundopmanmelr HeoOXomuMoW Ui MPOTHO3UPOBAHUS
(85 - 100 6amnos) 9KOJIOTMYECKON OOCTaHOBKM W TPENOTBpAIICHUs JACTpaaaldd
okpyxaromei cpeasl. OTBET MOCTPOEH JIOTMYHO, MaTepuall
U3JIaraeTcs 4YeTKo, ICHO, XOPOIIUM S3bIKOM, apIyMEHTUPOBAHO.

IIK-3 B nocratouHol Mepe 3HaeT 0COOCHHOCTH PACUYe€TOB DKOJIOTHYECKOTO
pHICKa C MCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA.

B nmocrarounoit mepe BnazeeT wHGOpMaNMEH HEOOXOAUMOM st
MIPOTHO3UPOBAHUS IKOJIOTHUECKOW OOCTAHOBKM M TPEAOTBPAIICHUS
JeTpajalii OKPYKArOIIeH CPEIbl.

Bonpocel,  3amaBaeMmple  TIpemofaBaTeleM,  HE  BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPYIHCHUI

«XOPOIIIOY
(70 - 84 6amnoB)

IIK-3 Cnabo opueHTHpYETCsI B OCOOEHHOCTSX PAacueTOB JKOJIOTHYECKOTO

PHUCKa C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHUH.
«YIIOBJIETBOPHUTEIHHOY Cnabo Brnageet nHpopMaiueil HeoOX0IUMOM 1JI1 TPOTHO3ZUPOBAHUS
(50 - 69 6amnoB) JKOJIOTUYECKOH OOCTAaHOBKM W TPEAOTBpAICHUS JAeTpajaliuu

OKpy’Karomed cpeapl. Bompockl, 3amaBaemble MpernojaBarelieM,
BBI3BIBAIOT 3aTPyAHEHUS

[IK-3 He opuentupyercs B OCOOEHHOCTAX pacueTOB HKOJIOTHYECKOTO

pHUCKa C HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHUH.
«HEYIOBJICTBOPUTEIBHOY He Bmameer wH(opmamnmeid HE0OXOAUMOW i MPOTHO3UPOBAHUS
(menee 50 6amnoB) OKOJIOTUYECKOM OOCTAaHOBKM H  TPEAOTBPAIICHUS  Jerpajalliu

OKpyKaromed cpenbl. HenpaBWIBHO OTBEYAET HA IMOCTABIICHHBIE
BOIIPOCHI UJIU 3aTPYIHSAETCS C OTBETOM.

5. MeTonnueckue ykazaHusi AJisl 00y4a0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJI5)

5.1 MeTtoandeckue yka3aHus 10 OPTaHU3aIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIINXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueii mporpammbl nuctuiumabl (PIT[]), xotopas ompexaenser copepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TporpaMMHOE obecreueHue, MpodeccuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TEXHUYECKOE OOeCIeueHue TUCIHUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATUM MaTepuand M JOMOJHUTh €ro C YYeTOM PEKOMEHJOBAHHOM JTOMOJIHUTEIHHOM
JUTEPaTypPhL;

- [IpU CaMOCTOATCIIbBHOM U3YYCHUU TGOpeTH‘IeCKOﬁ TEMBI CACIIATbL KOHCIICKT, UCIIOJIb3Yyd PCKOMCHIOBAHHBIC
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOThI, IO TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.
- IIPY NOATOTOBKE K TEKYILIEMY KOHTPOJIIO MCIIOIb30BaTh MaTepralibl (hoH1a oLeHouHbIX cpencTs (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U y4eOHOM uTepaTypoit
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOIKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JMUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbU MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOIl 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

- PallMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATYphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaME€HTa, SMOIMOHAJIBHOCTh, YMCHHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:



- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Kapakesn B. U., CesprokoBa E. A. Dxonorndeckuii MOHUTOPUHT : Y4eOHUK I BY30B. - MoOCKBa:
FOpaiit, 2020. - 397 c. - Tekcr : onekrponneri // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/451171

2. Kapakesa B. U., CeBprokoBa E. A. Dkomoruueckuii MOHUTOPHHT : Y4YeOHHMK JIsi By30B. - MoCKBa:
IOpaiit, 2021. - 397 ¢. - Texkcr : omexrporusii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/469944

3. Jlonatun, B. 10., lllymenko, B. H. Opranu3zanus u miaHupOBaHHE SKCIIEPUMEHTA : MPAKTUKYM. - Bechb
CPOK OXpaHbl aBTOPCKOTO mpaBa; OpraHu3zanus U MJIaHUPOBAHUE dKCIIEpUMEHTa. - MockBa: M3narenbckuii
Hom MMHUCuC, 2010. - 83 c¢. - Texcr : onexrponasii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/97856.html

4. Puzanuenko [. 1O., Pyoun A. b. Maremarndeckue MeTo/bl B OMOIOTHU U 3Kojioruu. buodusnueckas
JTUHAMUKA MPOMYKIMOHHBIX TporeccoB B 2 4. Yacte 1 : YueOHUK /U1l By30B. - TI€p. W JOM; 3-€ H31.. -
Mocksa: Opaiit, 2020. - 210 c. - Tekcr : smekrponnsii // DBC «IHOPAUT» [caiit]. - URL:
https://urait.ru/bcode/451557

5. Pusanuenko I. FO., Pyoun A. b. Marematudeckue METOAbI B OMOJIOTHH W SKOJIOTHH. buodusndeckas
JTUHAMUKA MPOMYKIIMOHHBIX TporeccoB B 2 4. Yacth 1 : YueOHUK U1 By30B. - TI€p. W JOM; 3-€ H31.. -
Mocksa: Opaiit, 2021. - 210 c. - Tekcr : smexrponnsii // DBC «IHOPAUT» [caiit]. - URL:
https://urait.ru/bcode/470479

6. Puszanuenxo I. FO., Pyoun A. b. Marematudeckue METOAbI B OMOJIOTHH W SKOJIOTHH. bruodusndeckas
JTUHAMUKA MPOIYKIMOHHBIX TporeccoB B 2 4. Yactp 2 : YueOHUK I BY30B. - TI€p. W JOM; 3-€ H31.. -
Mocksa: Opaiit, 2020. - 185 c. - Tekcr : smekrponnsii // DBC «IHOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452308

7. Puzanuenko I. FO., Pyoun A. b. Marematudeckue METOAbI B OMOJIOTHH W SKOJIOTHH. buodusndeckas
JTUHAMUKA MPOIYKIMOHHBIX TporeccoB B 2 4. Yactp 2 : YueOHUK IS BY30B. - TI€p. U JOM; 3-€ H31.. -
Mocksa: Opaiit, 2021. - 185 c. - Tekcr : smekrponnsii // DBC «IHOPAUT» [caiit]. - URL:
https://urait.ru/bcode/471099

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. ApedneBa, O. A., Ilonuraesa, H. A., Ps6osa, O. B., fkosnesa, E. B., Turopenko, O. B. IIpoGremsr
3arps3HEHUsT  atMoc(epbl.  DKOJOTMYECKMH  MOHMTOPHMHI W HOPMBI  BO3JCHCTBHSA  OTpacien
MPOMBIIIUICHHOCTH : YydeOHoe mocobme. - 2031-06-08; IIpoGmeMbl 3arpsisHEHUs aTMOC(EpHI.
OKOJIOTUYECKUN MOHUTOPUHI M HOPMBI BO3JeHCTBUS oTpaciedl mnp. - CaparoB: CapaToBcKHid
rocyAapcTBEHHbIH TexHnyeckuil yHuBepcuteT umeHu FO0.A. INarapuna, ObC ACB, 2020. - 72 c. - Tekcr :
snextponHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/108699.html

2. berenexor H. JI. Pagroskonorudeckuii MOHUTOPUHT : yueOHOe mocobwue. - ExkarepunOypr: M3marenscTtBo
VYpansckoro yauBepcuteta, 2014. - 210 c. - Tekct : anexrponssiid // DBC «YHuBepcuTeTcKass Oubnmmoreka
onnaiiny» [caitt]. - URL: http://biblioclub.ru/index.php?page=book&id=275732

3. Bacunwsuenko, A. B. [1ouBeHHO-IKOJIOTHUUECKUH MOHUTOPHUHT : ydeOHOe mocooue. - Bech cpok oxpaHbl
aBTOPCKOTO TpaBa; [I0uBeHHO-IKOTOTUUECKUI MOHUTOPHUHT. - OpeHOypr: OpeHOyprckuii rocy1apCcTBeHHBIN
yuuBepcuter, ObC ACB, 2017. - 282 c¢. - Tekcr : snexrponssiii / IPR BOOKS |[caiit]. - URL:
http://www.iprbookshop.ru/78813.html

4. bepukamunu B. I1I., Ocbkun C. I1. Cratuctuyeckast 00paboTKa TaHHBIX, IUIAHUPOBAHNUE HKCIIEPHUMEHTA
U CllydaiiHble Tpolecchl : Y4yeOHoe mocodue /Ui By30B. - HCIIP. U A0m; 2-¢ u31.. - Mocksa: FOpaiit, 2020. -
164 c. - Teker : anexrpounsiii // DBC «FOPAMT [caiit]. - URL: https://urait.ru/bcode/454291
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5. bepuxamBuiu B. ., Ocekun C. I1. Cratuctudeckast 00paboTka JaHHBIX, INIAHUPOBAHKUE HKCIIEPHUMEHTA
U CllydaiiHble Tpolecchl : Y4yeOHoe mocodue /Ui By30B. - HCIIP. U A0m; 2-¢ u31.. - Mocksa: FOpaiit, 2021. -
164 c. - Teker : anexrpounsiii // DBC «FOPAMT [caitt]. - URL: https://urait.ru/bcode/473180
6. Tuccun B. U. IlnanupoBaHue SKCIepUMEHTa M 00pabOTKa pe3yabraToB : ydeOHOe mocolue. -
Pocro-na-Jlony: M3narenscko-nonurpapuueckuii kommiexke PI'OY (PUHX), 2018. - 131 c. - Tekcr :
sanektpoHubit  /  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=567016
7. Jlrobumresa, O. JI. brouHoe nmiaHupoBaHue SKCIIEPUMEHTA U aHAJIU3 JaHHBIX : yueOHOoe mocobue. - Bechb
CPOK OXpaHbl aBTOPCKOTO IpaBa; biouyHoe MmiaHMpoBaHUE SKCIEPUMEHTA U aHaJIW3 JaHHBIX. - HuoxHui
Hosropon: Hmxeropoackuii rocynapcTBEHHBI apXUTEKTYPHO-CTpOUTENbHbBIN yHuBepcurer, ObC ACB,
2018. - 30 c. - Texkcr : anexkrponnsiii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/80885.html
8. KOmun, 0. B., Maiicypaaze, M. B., Boponasckuii, ®. B. Opranuzamuss ¥ MareMaTHYeCKOE
IUIAHUPOBaHME SKCIEepuMeHTa : ydeOHoe mocobme. - 2026-04-22; Opranuzanuss ¥ MaTreMaTH4ecKoe
TUTAaHUPOBaHME SKCIiepuMenTa. - ExarepunOypr: M3narenscTBo Ypanbckoro yHuBepcurera, 2018. - 124 c. -
Tekcr : anextponnsrii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/106473.html
9. Tamer C. H., bernsesa ®. X., Jlynunoc M. KO. Maremarnueckue MeTonbl B OHMOJIOTHU: aHAIN3

OMOJIOTHYECKUX JTaHHBIX B cucTeMe Statistica : YueOHOe mocobue st By30B. - Mocksa: FOpaiit, 2021. -
207 c. - Tekct : anexkrponHsIi // IBC «FOPAUT) [caiit]. - URL: https://urait.ru/bcode/472320

10. TopbarkoB, C. A., ®apxueBa, C. A., JlyunukoBa, H. V1. Marematudeckue METOIbI B YIPaBICHUH
nmpoekTamMu : ydeOHoe mocobue. - Bech Cpok oxpaHbl aBTOPCKOrO MpaBa; MaremMaTHuecKhe MEeTOAbl B
yrpaBieHu# npoekramu. - Mocksa: [Ipomereit, 2018. - 86 c. - TekcT : anekrponnsiii // [IPR BOOKS [caiit].
- URL: http://www.iprbookshop.ru/94448.html

11. Hazapenko B. C., Hazapenko O. B. MaremaTudeckue METOIbl B THAPOTEOJIOTHH : YU4eOHOE Iocooue. -
Pocror-na-/lony: FOxubiii dhenepanpubiii yauepcuret, 2010. - 126 c. - Tekcr : snexkrponHsiii // 9bC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=241138

6.3 MeToandeckue pa3padOTKH:

1. Ammuxmuna, T. ., Kantop, I'. f., Bacunbesa, A. H., Tumontok, B. M., Kongakosa, JI. B, Cutskos, A. C

DOKOJIOTHYECKUA MOHHUTOPHHT : y4eOHO-Meromumdeckoe mocobme. - 2021-02-01; Dxomorudeckuid
MOHUTOPHUHT. - MockBa: Akanemudeckuii [Ipoext, Anmsma Marep, 2016. - 416 c. - TekCT : 2MEeKTPOHHBIH //
IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/60099.html

2. lllampaes, A. B. Dxomornueckuii MOHUTOPUHT U DKCIIEPTH3a : yueOHOe mocodue aJis cro. - Bech cpok
OXpaHbl aBTOPCKOTO IpaBa; DKOJOTHYECKUI MOHHTOPHHT W 3Kcmeprtusa. - Caparos: IIpodobpazoBanue,
2020. - 141 c¢. - Tekctr : oonexrponnsii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/92203.html

3. leBuenko 1. A., JlomakoB A. B., Kuna JI. B., Ogunnios C. B., Tpy6auépa JI. B., iBannukos /. U.
ATPOIKOJIOTMYECKUNM MOHUTOPHUHT : yueOHoe mocobue. - CraBporoiib: CTaBpOIOIbCKUN TOCYIapCTBEHHBIN
arpapubiii yauBepcutet, 2017. - 84 c. - Tekct : snexrponnsii / DBC «YHuBepcuteTrckass OMOIMOTEKA
onnaiin» [caitt]. - URL: http://biblioclub.ru/index.php?page=book&id=485016

6.4 VHble NCTOUHMKMU:

. bubmorexa 'OCToB - www.vsegost.com

. bubmmorexa PAH - http://www.rasl.ru/

. buopaznoo6pasue. Practical Science - http://www.sci.aha.ru/biodiv
. Beb-caiit "buomonekyna py" - https://biomolecula.ru

. Be6-caiit "Bce o 6uonmoruu" - https://vseobiology.ru

. Bcemupnsrii poua mpupons - http://wwt.org

. Beepoccwuiickuit axonornyeckuii mopran - https://ecoportal.su
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. 'eorpaduueckuii moptan - http://www.geo-site.ru/
9. I'eorpadus 3emmn. PO - https://xn----7sbiajdngd3akrlaldSj.xn--plai/
10. I'eonndopmalmoHHbIe OHJIANH CEpPBUCHI - https://sovzond.ru/products/online-services/
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11. T'eomoruueckuii nopran «Geoknigay - http://www.geokniga.org
12. Teonoptan Pycckoro reorpaduueckoro obmectsa - https://geoportal.rgo.ru
13. Tunpobuonoruyeckoe obmiectBo PAH - http://zin.ru/societies/gbo
14. TopHas sHIIMKIIONIE AN OHJIaiH - https://catalogmineralov.ru
15. Kypnan "Ilpupona" - http://www.ras.ru/publishing/nature.aspx
16. MuUHUCTEPCTBO MPHUPOIHBIX pecypcoB u dkonoruu Poccuiickoit @eneparun. OduuanbHbIN CalT. -
http://www.mnr.gov.ru/

17. MUHHCTEPCTBO MPUPOTHBIX pecypcoB U dKonoruu PO. Ocobo oxpaHseMble IPUPOIHBIE TEPPUTOPUHN U
00bexThl Poccun - http://www.mnr.gov.ru/activity/oopt/

18. MuHucTepcTBO cebCcKoro Xo3siiicTBa PO. OdunmansHblil caiT. - https://mcx.gov.ru
19. IIpaBoBoii caiit Koncynsrantllntoc - http://www.consultant.ru

20. Caiit «['eorpadus» - https://geographyofrussia.com

21. CnpaBouHo-npaBoBas cucrema «lapant» - http://www.garant.ru

22. VYmpaBieHuEe MO OXpaHE OKPYXKAloMIeW cpeApl W MPUPOAONOIL30BaHUIO TamMOOBCKOW oOmacTu -
https://opr.tmbreg.ru

23. LlenTp oxpaHbl JUKOM MPUPOHI - http://biodiversity.ru

24. Dxonorudeckuii neHTp «pont» - http://www.dront.ru

25. DKonorudeckuii meHTp «dkocuctemay - http://ecosystema.ru

26. Dxocucrema.py - http://www.ecosystema.ru/0O8nature/moss/index.htm

27. DxoueHTp 3amoBeqHUKH - http://www.wildnet.ru

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHoOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM JAJsl TPOBENCHUS 3aHITHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJS M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U MTOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHIEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAYy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedeHHE:
7-Zip 9.20

1C:Ilpennpusrue 8.2 (8.2.18.61) yueOnas

Microsoft Office [Ipodeccuonanbusiii moc 2007

Office 2007, 2010, 2016

WIN RAR 4.00

IapanT [Inardopma F1 Dxcnept

IInarnara. HET

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponHas 6ubnuoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
2. Hayunas snexrponnas 6ubnmoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com
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4. Web of Science: momuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0Oasa
nauHbIX . — URL: https://apps.webofknowledge.com

5. [Ipe3unentckas 6ubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru

6. Poccuiickas rocynapctBernas oubnmoreka. — URL: https://www.rsl.ru

7. Poccuiickast HarmoHanbHas Oubmanoreka. — URL: http://nlr.ru

8. CnpaBounas npaBoBas cuctema "Koncynsrant mmoc". — URL: http://www.consultant.ru

9. TamboBckass oOnacTHasi yHHBeEpcanbHas Hay4yHas Owubnmoreka wum. A.C. Ilymkwmna. — URL:
http://www.tambovlib.ru

10. VYuuBepcurerckas OuOIMOTEKa  OHJIAWH:  AJIEKTPOHHO-OMOMMoTeyHass cucrema. —  URL:
https://biblioclub.ru

11. O3BC «YuuBepcuretckas 6ubnuoreka onnaitn» . — URL: http://www.biblioclub.ru
12. Dnexrponnas 6mbamoreka TI'Y. — URL: https://elibrary.tsutmb.ru/
13. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library

14. DneKTpoHHas oubnmuoTexa. Oo6pazoBarenpHas wiatpopma «tOpaiit». - URL:
https://biblio-online.ru/book/sud-prisyazhnyh-442275
15. ONEKTPOHHBIN KaTajaor dyHIaMEeHTaJIbHON OoubmuoTeKN TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog
16. DnexTpoHHBINA cripaBouHHK «MHGOpMHO» . — URL: https://www.informio.ru
17. ¥Opaiit: sanexkrpoHHO-OubmMoTeyHast cuctema. — URL: https://urait.ru

JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



