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kadpenpoit, o.H. (npogeccop) 3apwunos LW.X. , noueHT, k.H. (noueHT) KoctepuHa E.A. , npogoeccop, A.H. (npodeccop) WapadytamHos B.®.

Mporpammy avcumnnuHbl paspaboTtan(a)(1) 3aBenytowmii kadenpoi, 4.H. (npodeccop) 3apunos
W.X. kagpenpa MOOENUPOBAHNS 9KONOMMYECKUX CUCTEM OTLAENEHMNE 9KONOrnm ,
Shamil.Zaripov@kpfu.ru ; poueHT, K.H. (aoueHT) KoctepuHa E.A. kagpenpa MmooennmpoBaHuns
9KONOrm4yeckmnx cuctem otaeneHune akonorum , Ekaterina.Kosterina@kpfu.ru ; npocpeccop, 4.H.
(npodheccop) WapagyTtaonHos B.®. kadhenpa MmooenmpoBaHust 9KONOrM4eCKUX CUCTEM OTOENEHNE
akonoruwn , Valery.Sharafutdinov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

O3HaKOM/ieHne CTyOEeHTOB C MateMatn4yeckumm n omsnyeckmMMm OCHoBaMn MOLENNPOBAHUS
pacnpocTpaHeHns 3arpa3HeHnn B BO3OyWHOM cpene U BOAHOW cpene, BKYas pmusnyeckme
npouecchbl B aTMOCdoepe, Teopuio atMocpepHon andodoy3nm, YACIEHHbIE N aHaNUTUYeckKmne Moaenm
paccesHus npuMecein, MOLENU rMopoaNHAMUKN BOLOEMOB U ABUXEHUS BOOHbIX 3arpA3HEHUN.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 53.10B.1 MNpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoi nporpammel 022000.62 Dkonorms n NPUPOAONONb30BaHNE U OTHOCUTCS K
avcumnnnHam no Beibopy. OcBavBaeTcs Ha 4 kypce, 7, 8 ceMecTpbl.

OucumnnnHa otHocuTtcs K pasgeny b3.10B.1 OOI1 n passusaeT npeacTaBneHNs 0 MOLENS OLLEHKU U
NPOrHO3a 3arpsi3HEHNUA BO3AYLWHbIX U BOAHbIX cped. [lns nonHoLeHHOro oCBOeHUst kypca Tpebyetcs
3HaHue ocHoB "Matematukun" n NiHgopmatukn. Matepman gaHHoro kypca Heobxoamm npwm
BbIMOMHEHMMN KYPCOBbIX 1 AUMIOMHbIX PaboT, CBA3aHHbIX C MAaTEMaTMYECKUM MOAENMPOBAHMEM 3a4ay
pacrnpocTpaHeHuns 3arpsasHeHuii. ucuunnmnHa ocsameaeTcs Ha 4-0M Kypce.

3. KomneteHuuu obyyatrowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwmndpposka

Wincpp komnerenuyu npuobpetaemon KoMNneTeHLUn
OK-1 BNafeTb KyNbTypoOW MbIWIEHNS, CNOCOBHOCTLIO K 06006wWeHuI,
(o6meKyanyprle aHanuay, BocrnpusTuio nHgpopmauum, nocTaHoBKe Lenn u
KoMneTeHuunn) BbIOOPY NyTein ee 4OCTUXEHUS
OK-2
(0BLLekyNbTYpHbIE yzlfgbgarﬂaigzlgsgp}go,ea'-liryMeHTleOBaHHo N SICHO CTPOUTb
KOMreTeHuun) ycTHy ylop

nMeTb 6a3oBble 3HaAHWUS B 0bnacTu NHpopMaTmKmM K
COBpPEMEHHbIX reonHOPMaLIMOHHbIX TEXHONOrumn, BNageTb
OK-6 HaBblKaM NCMNOMb30BaHNA NPOrpaMMHbIX CPEenCcTB U pa60TbI B
KOMIMbIOTEPHbIX CETAX, YMEHNEM CO3OaBaTb 6a3bl JaHHbIX U

(ObuwekynbTypHbie ncnonb30BaTb pecypchl VIHTepHeTa, Bnanetb
KoMMeTeHuunn) FUC- ' 6 .
TEXHoONormsamMn; ymetb pabotatb ¢ MHGopmMaumen 13
PasnNYHbIX UCTOYHMKOB A8 PeweHns NpotoecCoHanbHbIX U
coumanbHbIX 3aaady
obnanatb 6a30BbIMU 3HAHMAMU B 06NacTV coyHOaMEHTaNbHbIX
MK-1 pasnenoB MatemMaTuku B 06beme, HE0OX0OMMOM A5 BNafeHUs
(npogpeccuoHanbHble MaTeMaTU4ecKrM annapatoM 3KONOrMYeckmx Hayk, Ans
KOMMEeTeHLMN) 06paboTkn MHGOPMaLIMM 1 aHaNM3a AaHHbIX MO 3KONA0rMKn 1

NPYPOLONONb30BAHUIO
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
nmeTb 6a3oBble npencrtaBneHns o Mmetooax CtatTucTn4eckoro
aHannaa OaHHbIX B 3KONOrnn n npnponononb3oBaHnn, yMETb
co3naBaTtb CTaTUCTUHYECKNE MOLENN C NCMOJIb30BAHNEM

Lncpp komneteHLUN

MNK-16 MakeToB NPOrpamMm, MHTEPNPETUPOBATL NONyYEHHbIE
(NnpodpeccmoHanbHble pesynbTaTbl U fenatb Ha UX OCHOBE NMPaKTMYeckne BbiBOAb! ANS
KOMNeTeHLUMK) peLleHns NpuKnaaHblx 3aaa4 3KONormm u

npnpoaononb3oBaHnA, UMETb 6a3oBble npencrtaBfieHns o
MeTodax reocCtatmcTn4eckoro aHanm3sa n Mmogensx
NPOCTPAHCTBEHHbIX ABNEHUIA

nMeTb 6a3oBble obuenpodeccnoHanbHbIe
(0bLeaKonornyeckmne) NpeacTaBneHns 0 TeoPeTNYEeCcKmX

(r||-||;<)o4q)e00m0Haanble OCHOBax o6y¢em KOOI, re03KONOrN, KONOTUM HENOBEKa,
KOMNETEHLIAN) COLManbHON 39KONOrnK, OXpaHbl OKpyXatowei cpenbl, O
CUCTEMHOM aHanu3e 1 MOLENNPOBAHNM B 9KONOTUN 1
NPUPOLONONb30BAHNM
3HaTb OCHOBbI NPMPOLOMNONb30BAHUS, 9KOHOMUKM
NPUPOAONONbL30BaHMS, YCTONYNBOrO Pa3BmTUS, METOA0B
OLIEHKM 1 NPOrHO3UPOBaHNS BO3AENCTBMS HA OKPYXaloLyHo
AK-6 cpefy, NpaBoBbIX OCHOB NPVPOAONONL30BAHNS 1 OXPaHI
(NPOCDECCMOHANBHBIE oKpyXaroLien cpebl, ObiTb CgOCOéHbIM NOHUMATb, |/|3nar6aTb n
KOMNETEHLIAN) KpUTMYeckn aHann3nposaTb 6a30Byt0 MHGOPMaLUMio B obnactu
3KONOrMun 1 NPMPOLONONb30BaHNS, B TOM Yncne, ¢
NCMONb30BaHNEM METOLOB MaTEMaTMYECKON CTaTUCTMKW,
reoVHPOPMaLIMOHHBIX TEXHOMOMMIA 1 MaTeEMaTNYECKOro
MOLENnpoBaHUS
3HaTb TEOPETNYECKNE OCHOBbI 9KONTOMNMYECKOr0 MOHUTOPWHIA,
MK-7 HOPMMPOBAHNA N CHUXEHUS 3arpAa3HEeHnsa oKpyXarollein cpenpl,
(NpodpeccmoHanbHble TEXHOreHHbIX CCTEM 1 3KONOTMYECKOro pucka; obnagarb
KOMNeTeHLMK) CNOCOBHOCTBIO K MCMOMb30BaHMIO TEOPETUHECKNX 3HAHWI B

NpakTUYeCKOn OesATeNnbHOCTH

B pesynbtate 0CBOEHUS ONCUMNMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

0 B3aMMOCBSA3U PU3NYECKNX ABNEHUI NPU pacnpoCTpaHeHUN 3arpa3HeHnin B BO3OyLWHON U BOAHOM
cpepax: aTMocgpepe, BoOOEMAX,

npuMeHseMble B 3KOMOrMn MeTo bl pacyeTa pacnpocTpaHeHns Bo3a0yLWHbIX N BOOHbIX 3arp$|3HeHv||7|.

2. DONTXEH yMeTb:

OPWEHTNPOBATLCS B CTAHOAPTHBIX MporpamMMmax pacyeta pacnpocTpaHeHns 3arpsi3HeHnin B
BO3OYLWHbIX 1 BOOHbIX Cpeaax.

3. DONXEH BnaneThb:

TeopeTUYEeCKUMN 3HaHNSMU O TMOPOANHAMNKE BOLOEMOB, ABUXEHUN aTMOCEPHOro rasa, Mooensax
paccesHus 3arpsa3HeHuni

BNafeTb HaBblkaMy pacyeTa KOHUEHTpauun 3arpsisHeHnin B aTMocgpepe 1 BoAHOM cpeae.

4. nONXeH OEMOHCTpUMpoOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:
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kadpenpoit, o.H. (npogeccop) 3apwunos LW.X. , noueHT, k.H. (noueHT) KoctepuHa E.A. , npogoeccop, A.H. (npodeccop) WapadytamHos B.®.

NPUMEHSTb TEOPETMYECKNE 3HAHUS O TMOPOAMHAMIKE BOJOEMOB, IBMXEHMN aTMOCHEPHOro
BO3[yXa, MOJENAX paccesiHUsl 3arpsi3HEeHM

BnageTb HaBblkaMKn pacyeTa KOHLEHTpaLuu 3arpa3HeHuin B atMocdpepe 1 BOOHOW cpene.

4. CTpyKkTypa U cogepXxaHvue AUCLUNIUHBI MOAYNS
Obwas Tpya0eEMKOCTb ANCLMMNIIMHBI COCTaBNSET 7 3a4eTHbIX(ble) eanHuL(bl) 252 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNINHDBI 3a4€T B 7 CEMECTPE; 9K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMnycKa K 3a4eTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTenbHO" (YO0B.);

54 6anna n MeHee - "HeynOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl N0 AUcCUMNIMHE/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS

Buabl n yachbl
Paagen ayauTopHOM paborThbl,
Henens nX TPy AOEMKOCTb Tekywme cpopMbl
N D‘"Knlgv"lr;,’:_::‘"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nex ““I'IpaKmqecmeHa6opaToprle
L 3aHATUSA pabortbl
Tema 1. Tema 1. Obwne
cBeleHust 06
1.]atMocdpepe n 7 1-6 12 0 6
paccesHun
3arpsA3HeHunn.
Tema 2. Tema 2.
Mogaenu oueHku n
2./nporHo3a cocTtosaHuu 7 7-12 12 0 6
YPOBHS 3arpsA3HeHus
aTMmocagoepbl
Tema 3. Tema 3.
[MprmMepbl peweHns
3.|ypaBHeHus 7 13-18 | 12 0 6
KOHBEKTUBHOM
andpgoysmm
Tema 4.
4.[MpomexyToyHasa popma| 7 18 0 0 0
KOHTpONSA
Tema 5. Tema 4.
5.|OcHoBHbIE CBEOEHUS O 8 1-3 10 0 4
rmoponornm BOOOEMOB
Tema 6. Tema 5.
MognenuposaHue
6. rMopoanHaMmnyeckmnx 8 4-6 10 0 4
Te4YeHUn B BOOOEMAX.
PerunctpaunoHHbin Homep 219915 < 3;%1;';:??(‘1:1;{1;%2
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemectp|, . - cTpa (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 7. Tema 6.

MogennposaHue
7.|0BUXEeHNA 3arpsasHeHnin| 8 7-9 10 0 4

B BOJOEMaX.

Tema 8. Tema 7. Otan
8.|[KOMNbIOTEPHOro 8 9-13 10 0 14

MOo4enMpoBaHns

Tema 9. Nogrotoska K
9. 9K3aMeHy 8 0 0 0

Tema . Itoroeas 3ayer
" |dopma KoHTpOnNA / 0 0 0

Tema . Itorosas 9K3ameH
. 8 0 0 0

doopMa KOHTpons

Ntoro 76 0 44

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. Tema 1. O6uime cBepeHUsi 06 atMmoccpepe U paccesiHUM 3arpsa3sHEeHUN.
neKkumnoHHoe 3aHsitTne (12 yaca(os)):

Obwwe ceeneHns 06 aTMocepe 1 paccesHun 3arpssHeHmnin. Obwas kapTvHa 3arpsa3HeHns
atmocgoepbl. Obwme ceeneHns 06 atmocgpepe. PaccesHue npumeceli B atmocgepe. dusmyeckue
npouecchl B atMocpepe, onpenenstowme Mmrpaumto npuMmecen. icxonHble NONOXeHUs Teopumn
aTMocqpepHon andpgpysnn. Knaccugomkaumnsa kateropuin ycTtondmBocT atMocdepbl U yCnoBuii
Bblbpoca. [orpaHuyHblil cnoit atmocdepbl. JlarpaHxesbl CTOXacTMyecke Moaenu. dineposa
Mogoenb TypbyneHTHOro paccesiHms. YpaBHeHne TypOyneHTHON KOHBEKTUBHOM ANAAY3nM.
XapaktepucTrkm TypObyneHTHOCT 1 CKOPOCTU BeTpa.

naboparopHas pabora (6 4aca(oB)):

BbiBO4 ypaBHEHUS NepeHoca NpUMECH B 3MNepOBON M narpaHXeBon NocTaHOoBKe. Y paBHEHNS
norpaHn4yHoro cnos atmocepsl.

Tema 2. Tema 2. Moaenun oLeHKU N NPOrHo3a COCTOSAHMU YPOBHSA 3arpa3HeHnsa atMocdpepbl
JNeKunoHHoe 3aHsitne (12 yaca(os)):

Mozenv oueHKM 1 NPorHo3a COCTOSAHNM YPOBHS 3arpsidHeHns atmocdoepbl. Obwme cBeaeHns o
Moaensx. XapakTepucTukm UCTOYHUKOB BbIOpOCOB. MeTtoabl oueHkn gucnepcuu. NepeyeHb
OCHOBHbIX MOenemn, NCNOoNMb3yeMblX OIS OLEHKM 3arpasHeHuin atmocapepbl. Mogenb
Mackyvnna-I'mdpgpopaa. Mogenb VHCTUTyTa OKCnepuMeHTanbHOM MeTEoponorun. TpexmepHblie
MOOenn nepeHoca BO34YLWHbIX 3arpsa3HEHNin. TeCcTupoBaHMe MOLENEN pacCesaHUs NPUMeCen.
naboparopHas pabora (6 4aca(oB)):

AHanutnyeckne mopenu npodgouns setpa. MNMpmbnmxeHHble pacnpeneneHns KoaggmumeHTa
TypOyneHTHOro obmeHa. CpaBHeHUe pacnpeneneHnii NPU3eMHON KOHLLEHTpaLMM NpUMECH oOT
TOYEYHOro UCTOYHMKA MPU PasnnUyHoM cTpaTndomkaumm atMocgepbi.

Tema 3. Tema 3. Npumepsbl peLeHUsi ypaBHEHUSA KOHBEKTUBHOW Andodpy3um

NeKuunoHHoe 3aHsitne (12 yaca(os)):

[MpuMepbl peweHns ypaBHEHUS KOHBEKTUBHOM ANAY3nmn AHanMTn4eckue n YNCneHHbIe MeToabl
peleHNs ypaBHEHNS B YaCTHbIX MPOn3BOAHbIX. [1pocTenwee ypasHeHne andpdpyauu. MNMprmepsl
aHanuTnyeckmx peweHnin. ConpsaxeHHoe ypaBHeHMe nepeHoca n anddysum npumecu. lNoctaHoska
rPaHNYHbIX YCNOBUS O151 TOYEYHbIX, MMHEVHbIX U NAOWagHbIX UCTOYHUKOB. MeToabl YUCNEHHOrO
pelweHnsa ypaBHEHNA KOHBEKTUBHOW ANAdPYy3nn.

naboparopHas pabora (6 yaca(oB)):
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Mporpamma gucumnnuHbl "Moaenu macconepeHoca B npupoaHbix cpenax”; 022000.62 Skonorus 1 NpupoaonoNib30BaHNe; 3aBenyoLuni
kadpenpoit, o.H. (npogeccop) 3apwunos LW.X. , noueHT, k.H. (noueHT) KoctepuHa E.A. , npogoeccop, A.H. (npodeccop) WapadytamHos B.®.

Bmsyanmsaum aAHaANNTUN4YeCKnx peLuean7| B Marematnyeckom nakete. Pacuer KOHUEeHTpauunmn
3anH3HeHI/II7I npn BapbnpoBaH nNapaMeTpoB MOOENN pacCeAHNA N KOHBEKTUBHOIO NoTokKa.

Tewma 4. NpomexyTouyHasi hopma KOHTpONS
Tema 5. Tema 4. OCHOBHble CBeAeHUS O FTMAPONOrMvm BOOOEMOB
neKkuunoHHoe 3aHsitne (10 4aca(os)):

OcHoBHble cBefeHus 0 rmaponoruy BogoemMos Knaccudmkauus npupoaHbix Boa. Mmaoponorus
OTKPbITbIX BOAOEMOB. OCHOBbI AVHAMUKN MOTOKOB C XECTKUM PyCnoM. JTaMMHapHbBIA 1 TypOyNneHTHbIN
PEXMNMbI PEYHbIX MOTOKOB. [1PUCTEHHBIA CNoi TypbyneHTHOro notoka - obwme CBOMCTBA.
OnpeneneHne OCHOBHbIX NapaMeTpoB NPUCTEHHOrO cnos. MNonyrnagkve 1 nonywepoxosaTble
cTeHkun. KoagodpmumeHT Lesn.

naboparopHas pabora (4 4aca(oB)):

YpaBHeHNS1 MEXaHVKW CMNOWHON cpedbl ANs OnMcaHns rmapoanHamMmmnkyn BO4OEMOB.
Tema 6. Tema 5. MogenmposaHue ruapoavHaMUYecKUX Te4eHUn B Bogoemax.
JNeKunoHHoe 3aHsitne (10 4aca(oB)):

MogenupoBaHue rugpoanHaMmMyYecKnux Te4eHUn B BogoemMax. 3akoHbl COXpaHeHUs. YpaBHeHMs
rMMAPOANHAMNKN BOOHOMO TeyeHus. OgHomepHble ypasHeHUs CaH-BeHaHa. [ByMepHble ypaBHEHUS
Menkoi Bogbl. Moaenu TypbyneHTHOCTW.

naboparopHas pabora (4 yaca(oB)):

OnHoMmepHble ypaBHeHusa CaH-BeHaHa. [iByMepHble ypaBHEHUS Menkor Boabl. MeToabl pelweHuns.
Tema 7. Tema 6. MopoenupoBaHme ABMXEHUA 3arpA3HEeHUn B BOJOEMaXx.

nekumnoHHoe 3aHsitTne (10 yaca(os)):

MNMoHsTHE 0 KayecTBe BOAbl. KpuTepun kayecTsa BoAbl. 3arpsasHstolmne BelwecTsa: MMHepasbHble,
opraHuyeckue, buonornyeckme. VICTOYHMKM 1 NyTW NOCTYNNEHUS 3arps3HEHNI B BOOHbIE 0O BHEKTHI.
ToYeyHbIe N HETOYEYHbIE UCTOYHMKWN 3arpsa3HeHns BOAHbIX 06 beKTOB. Ponb ruaponornyeckmx
NpoLEeCcCoB B 0OPMUPOBAHNM ANAPPY3HOro 3arps3HeHMs BOAHbIX 06bekToB. MoaenmposaHmne
LABUXEHNS BOAHbIX 3arps3HeHnii. OCHOBHbIE TWMbl Moaenein. MeToabl pelweHns ypasHeHWN
nepeHoca 3arpsa3HeHui.

naboparopHas pabora (4 4aca(oB)):

[MprMepbl aHANNTUYECKUX N YUCNEHHBIX MOAENEN ABUXEHNS NPUMECH B BOOHOW cpene.

Tema 8. Tema 7. 3tan KOMNbLIOTEPHOro MOAEIMPOBAHUS

nekuunoHHoe 3aHsitne (10 4aca(os)):

DTan KOMNbOTEPHOrO0 MOAENMPOBaHMSA DTan KOMNbIOTEPHOrO MoAeNnMpoBaHus. BeegeHue B
npenMeTHble NakeTbl peweHns 3a8ay rugpomMexaHkn. BoamMoxHocTn "npegmMeTtHbIX" naketos
nporpamm Ons peweHns 3agady Matemartmyeckon akonorun. CtaHoapTHbIe NporpamMMbl pacyeTta
pacnpocTpaHeHns 3arpa3HeHnin.

naboparopHas pabora (14 yaca(oB)):

VIHTerpnpoBaHHble MaTeMaTn4eckue nakeTbl 4NS peweHns NnpocTenumnx 3anay pacrnpocTpaHeHns
3arpsasHeHuin. BoamoxHoctun CFD nakeToB NpOrHO3npoBaHns ABUXEHUS NpUMecer B BOOHOW U
BO3A4YLIHOW cpenax.

Tema 9. NoaroroBka K 3K3aMeHy

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Paanen Cemecrp| HeAens | camocrostensHoi Tpynoemkocts ;%%%:LZ?:;E::Q;
AducumnnnuHbl cemecTpa paboTbl (B yacax) paGoTLl
CTYLEHTOB
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O6bwas kapTuHa 3arpsa3HeHns atmocdpepbl. Obwue ceen

YCTHbIN onpoc.
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Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Monenu oueHkun
1 NporHosa
Tema 2. Tema 2. Cog;ﬂ;w”
Mogenu oueHKn n )?(grpSBHeHI/ISI YCTHbIA onpoc.
.|nporHo3a cocTtosaHuu 7 7-12 6 3awmra
aTrMmocgoepbl.
BHS 3arps3HeHns TOB.
Jross sarpaare pebeparo
P cBefeHns o
MoLensx.
XapakTtepu
Mprmepsbl
peweHmns
Tema 3. Tema 3. igﬁggiﬁ:’;‘om
[MpymMepsbl peweHns YCTHbIN onpoc.
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y MeToAbl
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YypaBHEHUNS B
OcHOBHble
cBeneHns o
rmaponorunm
Tema 5. Tema 4. BOLOEMOB YCTHbIN onpoc.
.|OCHOBHbIE CBEAEHMS O 8 1-3  |Knaccudomkauus 23 3awuTta
rMMApOnormM BOAOEMOB NPUPOLHbIX BOS. pedhepaTos.
'moponorus
OTKPbITbIX
Bogoemos. O
MogoenuposaHue
rMOpoaMHaAMNYECKUX
TeYeHU B
Tema 6. Tema 5. BOOOEMAX. YCTHbI onpoc.
MogennposaHue
) 8 4-6 |3akoHbl 23 3awwuTta
rNApPOAVHAMUHECKIX COXpaHeHus pedepaTtoB
TEYEeHWUn B BOOOEMAX. YpaBHEHNS
rMapoanHaAMUKK
BOJHO
MoHaTne o
Tema 7. Tema 6 KayecTse BOAbl.
MognenuposaHue ngggﬁagmls ogbl YCTHbIN onpoc.
.|BBUXeHNs 3arpa3HeHuin| 8 7-9 3ar 93H9uou4|/|é 17 3awmra
B BOJOEMaX. B emré oTBA: pedrepartos.
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTYAEHTOB
oT1an
KOMMbIOTEPHOro
mMoOennpoBaHus
Tema 8. Tema 7. Otan dTan YCTHbIN onpoc.
8.|[koMnbloTEpHOro 8 9-13 |KOMNbIOTEPHOro 15 3awuTta
mMoOennpoBaHuns MOoOennpoBaHuns. pedoepartos.
BeeneHve B
npenmeTHble
nakeTbl peLwe
NTtoro 96

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

[na npoBegeHns nekumnn NCNoNb3yeTcs BO3MOXHOCTU MyNbTUMEONAHOMO Knacca
NPOEKTUPOBAHMEM HACTM NEKUUI B BULE MPe3eHTaumn Ha aKpaH, C BKIIOYEHMEM B NIEKUNIO BUOEO
maTepuanos. [1ns peweHnsa npakTM4eckux 3agad MCnonb3yloTcs 3aHATUS B AUCNNENHOM Knacce.
VHTepakTBHble opMbl NpoBeneHUS 3aHATUIR cocTaBnsoT 40% ayaMTOPHOM Harpy3Ku.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. Tema 1. O6wwme cBepeHusi 06 atmocdhepe U paccesiHUM 3arpsi3HeHUN.
YCTHbIN onpoc. 3awmTa pedepaTos. , N(pUMepHble TEMbI:

1. Obwas kapTrHa 3arpsasHeHns atmocdpepbl. Obwune ceeneHnsa 06 atmocepe. PaccesHne
npumMecen B aTMochepe. Puamyeckune npoLecchl B atMocgepe, onpenensioume Murpaumnto
npumecei. 2. VicxoaHble NonoxeHns Teopun atMmocepHon anddpysmmn. Knaccndpukaums kateropum
YCTOMYMBOCTM aTMOCAPEPbI 1 YCnoBuiA Boibpoca. MorpaHnyHblii cnoit atmocdoepsl. 3. JlarpaHxesbl
cToxacTmyeckme Mogenu. diineposa Moaenb TypOyNneHTHOro paccesiHus. YpaBHeHne TypOyneHTHOM
KOHBEKTUBHOM OMAAY3UN. XapaKTepUCTUKn TypbyneHTHOCTM 1 ckopocTu BeTpa. 4. Obwue
CBELEHUS O MOLENAX PACCEesHUSA 3arpsi3HeHNA. XapakTeprCTMKM UCTOYHMKOB BbiIOpocoB. MeToapbl
oueHku aucnepcun. lNepevyeHb OCHOBHbIX MOLENER, NCMONb3yEMbIX A1 OLEHKN 3arpsi3HEHU
arMocdoepbl.

Tema 2. Tema 2. Mooenu oL,eHKU U NPOrHo3a COCTOSIHUM YPOBHSA 3arpsi3sHeHUst atMocdoepbl
YCTHbI onpoc. 3awmTa pedepaTos. , NPUMEPHbIE TEMbI:

Mogenb Mackynnna-I'vwdpdopaa. Mooenb IHCTUTYyTa 9KCnepuMeHTanbHoOM MeTeoponoruu. 6.
TpexmepHble MOOEeNV NepeHoca BO3AYIHbIX 3arpAa3HEHN.

Tema 3. Tema 3. Npumepsbl peLeHusi ypaBHeHUSA KOHBEKTUBHOW Andodpy3umn

YCTHbIN onpoc. 3awmTa pedepaTos. , NpUMepHble TEMbI:

AHanuTnyeckme n YMCneHHble MeTobl peWeHNs ypaBHEHNS B YaCTHbIX NPON3BOAHbIX. [1pocTeriee
ypaBHeHue gudpdoy3suu. lNpumepsl aHanutnyeckmx peweHuin. 8. ConpsixXeHHoe ypaBHeHne nepeHoca

1 oandocpyaun npumecu. MoctaHoBKa rpaHUYHbBIX YCOBUS )1 TOYEYHBbIX, IMHEMHbBIX U NoLWaaHbIX
MCTOYHUKOB. 9. MeToAbl YNCNEHHOrO PELEHUS yPaBHEHNSI KOHBEKTUBHON ANdpcpy3unn.
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Tema 4. NMpoMexyTouyHasa cpopma KOHTpoONA
Tema 5. Tema 4. OcHOBHble CBeAeHUs1 O r’MApPOoNorMm B0J0emMoB
YCTHbI onpoc. 3awmTa pedepaTos. , NPUMEPHbIE TEMbI:

10. Knaccudpukaums npupoHbix Bog. 'maponorns oTkpbiTbix Bogoemos. 11. OCHOBbI AMHaMUKN
MOTOKOB C XECTKNM PYCNoM. JTaMUHaPHbIA 1 TYPOYNEHTHbIN PEXMMbI PEYHbIX MOTOKOB. [MPUCTEHHBI
cnoi TypbyneHTHOro notoka - obwue ceoiicTea. OnpeneneHme OCHOBHbIX NapaMeTPOB MPUCTEHHOIO
cnos. KoadpdpmumeHT LWesw.

Tema 6. Tema 5. MogenuposaHue rugpoauHaMmmMyecKmx Te4eHUn B BoOgoeMax.
YCTHbIN onpoc. 3awmTa pedepaTos. , NpUMepHble TEMbI:

12. 3aKoHbI coxpaHeHus. YpaBHEHUS rMAPOAMHAMUKN BOAHOrO TedyeHuns. 13. O gHOMepHble
ypaBHeHns CaH-BeHana. 14. [1ByMepHble ypaBHeHMs Menkon Bogbl. 15. Mogenn TypbyneHTHOCTW.

Tema 7. Tema 6. MooenmpoBaHue OBUXEHUs 3arpsi3HEHUN B BOJOeMax.
YCTHbIN onpoc. 3awuta pedepartos. , MPUMEPHbIE TEMbI:

19. OCHOBHbIe TUNbI MOAENER ABMXEHNS BOOHbIX 3arpsa3HeHunin. 20. MeToabl peleHns ypaBHeHW
nepeHoca 3arpsa3HeHuin.

Tema 8. Tema 7. 3tan KOMNbIOTEPHOrO MOAEIMPOBaAHUS
YCTHbIN onpoc. 3awmTa pedepaTos. , NpUMepHble TEMbI:

21. BeeeHue B NpeaMETHbIE NAKeTbl PeWeHNs 3a4ay rmagpoMexaHnkn. BoamMoxHocTn "npeaMeTHbIX”
nakeToB NPoOrpamm ONs peleHns 3agady MateMaTndeckon akonormn. 22. CtaHgapTHbIE NPOrpamMMbl
pacyeTta pacrnpocTpaHeHns 3arpAa3HeHnn.

Tema 9. NoaroTtoBka K aK3ameHy
Tema . UToroeasi popma KOHTpons
Tema . UToroeasi oopma KOHTpOns

MprMepHbIe BOMPOCHI K 3a4ETy W 9K3aMEHY:

Inga attectaumm No MToraMm OCBOEHUS OAUCLMMANHBI NPOBOAUTCS 9K3aMeH. TeKyLwmin KOHTPOb
yCNeBaeMoCTW U KOHTPOSIb BbIMOIHEHUS CAMOCTOATENbHOW PaboTbl OCYWECTBASAOTCSA NyTEM YCTHOMO
onpoca CTyLeHTOB Ha NeKunsix, NPOBEPKN PeWeHNin Ha npakTuiecknx 3aHaTnsax. CamoctosiTenbHas
paboTa cTyneHToB npeanonaraet npopaboTky TEOPETUYECKOro Matepuana n passmTme
NPakTUYECKNX HaBbIKOB C MCMNONb30BAHNEM OCHOBHOW 1 OOMONHUTENbHOW NnTepaTypbl U No
VHTepHeT-NCTOYHMKAM, a TakXe BbIMNONHEHMEe NpakTudeckux 3agaHui (MpunoxexHue 1).

B kayecTBe NpoOMeXyTO4YHOro KOHTPONS NPOBOANTCS 3a4eT (7 CEMECTP), UTOFOBOrO - 3K3aMeH (8
ceMmecTp).

anIMepr BOMpoOCOB atTecTaunn no NToram oCBOEHNA ONCUUNNNHDIL

1. Obwas kapTmHa 3arpasHeHmns atmocdpepbl. Obwme ceeneHns 06 atmocdepe. PaccesHue
npumecen B aTMmocdepe. duanyeckune npoLecchl B aTMocdepe, onpenensaoLme Murpaumto
npumecen.

2. VlcxogHble NonoXxeHus Teopun atMocgpepHon andpdysnn. Knaccugmkaums kateropuia
YCTOYMBOCTM aTMocdepbl 1 ycnoBuii Belbpoca. MorpaHnyHblil cnoi atmocdoepsl.

3. NarpaHxeBbl cTOXacTUYECKME MOAENN. DitnepoBa MoLaeNb TypOYNeHTHOro paccesiHus.
YpaBHeHne TypOyneHTHON KOHBEKTUBHOM ANGIAPY3nKN. XapakTePUCTUKN TypOYNEeHTHOCTU N CKOPOCTM
BeTpa.

4. Obwme cBeOeHNs 0 MOLENsAX paccesiHMs 3arpsi3HeHnin. XapakTepuCcTUKN MCTOYHMKOB BbIOPOCOB.
MeTtonbl oueHku gucriepcun. lNepeyeHb OCHOBHbIX MOLENEN, NCMONb3YEMbIX A1 OLLEHKN
3arpsa3HeHnn atmocdepsl.

5. Mogenb MNackyunna-I mgpgoopaa. Mogens NHCTUTyTa SKCNEpUMEHTanbHOM METEOPONOTUN.
6. TpexmepHble MOAENN NepeHoca BO3AYLWHbIX 3arpA3HEHUIA.

7. AHanUTUYeCKMe N YACNEHHbIE METOAbI PELEHUS YPABHEHNS B YACTHbBIX NPON3BOLHbIX.
MpocTeiiwee ypaBHeHne andpdoy3nn. MNprmepbl aHaNMTUYECKNX PeLeHNIA.

8. ConpsixeHHoe ypaBHeHWEe nepeHoca 1 anddpy3um npumecu. MoctaHoBKa rpaHUYHbIX YCoBUS
LNS TOYEYHbIX, IMHEMHbIX U NNoWaAHbIX MCTOYHUKOB.
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9. MeToAbl YCNEHHOIO PELIEHNS YPaBHEHUS KOHBEKTUBHOWN ANy 3NN.
10. Knaccudpmkauus npupoaHbix BoA4. ['MAponorns oTkpbiTbix BOAOEMOB.

11. OCHOBbI AUHAMMKMN MOTOKOB C XECTKNM PYCNOM. JTaMUHAPHbBIA 1 TYPOYNEHTHbIA PeXUMbl PEYHbIX
MOTOKOB. [PUCTEHHBI crnoi TypbyneHTHOro notoka - obwume ceorictea. OnpeneneHne 0CHOBHbIX
napameTpoB NpucTeHHoro cnos. KoagodpuumeHt Lesun.

12. 3akOHbI coOXpaHeHus. YpaBHEHUS rmapOaNHAMNKN BOOHOMO TEYEHNUS.
13. OnHoMepHble ypaBHeHUst CaH-BeHaHa.

14. [1ByMepHbIE YpaBHEHNS MENTIKOW BOAbI.

15. Mogenu TypbyneHTHOCTH.

16. lNoHAaTne o kavecTtBe BoAbl. Kputepun kadecTsa BoAbl. 3arpsasHsoWme BelwecTsa:
MUHepanbHble, opraHnyeckne, buonornyeckue.

17. ACTOYHMKM 1 NyTW NOCTYNNEHUS 3arpsi3HEHNIA B BOAHbIE 0O BEKThI. TOYEYHbIE N HETOYEYHbIE
NCTOYHMKWN 3arps3HEHNS BOLHbIX OO bEKTOB.

18. Ponb rmpaponormyecknx npoLeccoB B oOpMMPOBaHUN ANGY3HOr0 3arpsa3HeEHNS BOOHbIX
06bekToB. MogennpoBaHne OBUXEHWS BOLHbIX 3arpsi3HEHNIA.

19. OCHOBHbIE TUMNbI MOAENEN ABUXEHUS BOOHbBIX 3arpsA3HEHNIA.
20. MeToabl peleHns ypaBHeHUI NepeHoca 3arpsa3HeEHWA.

21. BeeoeHue B NpeaMETHbIE NAKeTbl PEWEHNS 3a4ay rmapoMexaHmkn. BoamMoXHoOCTH
"npenMeTHbIX" NakeToB NPOrpamMM Ois peweHns 3anady MateMaTuyeckom aKonormu.

22. CtaHgapTHble NporpamMMbl pacyeTa pacnpoCcTpaHeHUs 3arpsa3HEHUN.

MpuMepbl NPakTUYECKMX 3a8aHNIA:

1. Bbl akonor 3aBoaa ¢ paspeleHnemM Ha coOpoC OHMILEHHBIX CTOYHBIX BOL B LIEHTP PEKU CO
CKOpoCTbio NoToka 2 M3c-1. Peka nMeet kBagpartHoe cedeHne ¢ nnowanbio 20M2. CornacHo
HOpMaTmMBaM TEKYLIEro TEXHOMOrMYECKOro NpoLiecca CnvmB NONHOCTbI0 0bpabaTbiBaeTcs nepen
cnyckoM. CnvB KOHTPONMpPYETCS, a €CNU KOHLEHTPaLMS XMMMYECKOro BewecTBa B NOTOKE 0TX040B
npeBocxoamnT 6esonacHblii nopor, pasHblid 100 mra-1 (0,1 rn-1) 3aBon ByneT oTkAOYEH. TeM He
MeHee, BpeMsl OTKNuka ans otkntodeHns coctasnset 100 cekyHa. Bbl npocunm, 4Tobbl NOAroTOBUNN
OTYET O BO3OENCTBUM HA OKPY>XatoLyo cpeay Ans pbibOBOAHOr0 3aBoAa, PaCMnoNOXEHHOro Ha 1 KM
HMXXe N0 TEYEHUO OT HOBOro 3aBoAa. VIHkybaTop 6epeT Boay M3 peku, 4Tobbl MPOMbITb pe3epByap
nHkybatopa. Ha ocHoBaHWMM nccnenoBaHnii XPOHUYECKOro BO3AENCTBUS HA MONOAb PbiObl HOpMAaTMB
6e30nacHoOCTM B MHKybaTope yctaHoBneH Ha ypoBHe C = 0,5 mrn-1. Hanunwwnte BoipaxeHue,
onucblBatoWwee KOHLEHTpaUnn, M3MepeHHbIe B MHKybaTope. 3ateM onsi Kaxaoro cueHapus,
NPUBEOEHHOr0 HUXe, HanguTe MUK KOHUEHTpauumn 1 npoaonXuTenbHOCTb BO3OENCTBUS.

Cnyyan 1: Bbicokas ckopocTb cnmea. U = 50 cmc-1, Dx = 10 m2c-1, DY = Dz = 0,1 m2c-1

Cnyyan 2: H13kas ckopocTb cnusa. U = 2 cmc-1, Dx = 1 M2c-1, Dy = Dz = 0,01 m2c-1

2. Bbl ngete no gnnHHoMy kopuaopy (100 M) B odouce. Baw konnera HeceT conakoH, cogepXxalini
10 r BpeOHbIX NaxHywmx ras3oe. He gonas 20M 0o ABepw Bawero oguca, OH CroTbikaeTcsa un
pa3busaeT gonakoH. a3 bbICTPO CMewancs No BEPTUKaNM U ropu3oHTany B npemenax kopugopa (2

M B WNPUHY 1 3 M B BbICOTY). HOC YenoBeka 4yBCTBYET rad B KOHLEeHTpauuu Bbiwe 10 - mr/ n.
Lonyctum naotponnyto andpdyasumo, D = 0,05 M2 / c.

Bonpoc: Cnycts kakoe BpeMs Nocne pasnuea Bbl YyBCTByeTE 3anax raza?
1. Paccuntatb pacnpeneneHme npuseMHON KOHLEHTPAUUKM 3arpa3HEeHNn OT TOYEYHOrO NCTOYHMKA B
pamMkax rayccoBoi Mogenu.

2. Haiitn 3aBMCMMOCTb NONOXEHNS N BENNYNHBI MaKCUMabHOM I'IpVIBGMHOVI KOHUEeHTpauunn ot
CKOpOCTHK BETPA N MOWHOCT NCTOYHKKA.

3. PaccumTatb AMHaMMKY KOHLEHTpauuy paanoHykKnnooB B 03epe
4. PaccumTatb pacnpeneneHne KOHUEHTpaUmm 3arpsi3HEHNIA OT TOYEYHOr0 NCTOYHMKA BONU3N peKK.

7.1. OcHOBHas nuTteparypa:
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MartemaTnyeckoe mogenuposaHme, Camapckuii, Anekcanap AHgpeesmnd;Muxainnos, AnekcaHap
MeTposuny, 2005r.

2. DKONOrM4yecKunii MOHUTOPUHI atMocaoepbl: YuyebHoe nocobue / N.0. TuxoHosa, B.B. Tapacos,
H.E. KpyunHuHa. - 2-e n3g., nepepab. u gon. - M.: ®opym: H/L, Undppa-M, 2013. - 136 c. -
http://znanium.com/catalog.php?bookinfo=327080

3. 9KONorMyecKkmin MOHUTOPUHI BOOHbIX 06bekToB: YuebHoe nocobue / N.O. TnxoHoea, H.E.
KpyyuHuna, A.B. Oecsatos. - M.: ®opym: HAL NHgopa-M, 2012. - 152 c. -
http://znanium.com/catalog.php?bookinfo=326721

7.2. lononHutenbHasa nuteparypa:

YpaBHeHns matematunyeckom gomsnkn, TuxoHos, AHgpen Hukonaesuy;Camapckuin, AnekcaHaop
AHpOpeeBuny, 2004r.

2. Haay B.W. Haau N.3. MatemaTtnyeckne Mooenm v YNCneHHble MeTodbl B 3a4a4ax 9KONorn4eckoro
MOHUTOPUHra atMocepsbl. M.: n3g-so dusmatnut, 2009, 27 cTp.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2268

7.3. UHTepHeT-pecypcCbl:

MaTemaTuyeckuini obpasoBatenbHblli cainT - www.exponenta.ru
nporpammbl pacyeTa rugpogmHammkn pek - www.flow3d.com/
nporpammbl pacyeTa nepeHoca 3arpsas3HeHui - www.weblakes.com/

cant MUT - Transport-processes-in-the-environment,
http://ocw.mit.edu/courses/civil-and-environmental-engineering/1-061-transport-processes-in-the-environm

anekTpoHHas 6asa Hay4yHoW nuTepatypbl - www.sciencedirect.com

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHre gncuunnuHbl "Mogenu macconepeHoca B NpupogHbix cpedax” npegnonaraet
NCMNONb30BaHNE CNeayoLWEero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHalEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepefayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTePAENChI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAVNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMM, MPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA0OHON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEPHET. KomMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3VMOHHOE NPOrpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

YyebHo-MeToan4eckas nutepartypa Ans 4aHHOW AMCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKK, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraLmm, SHUMKNONEaNn, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTUBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "MlaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNnbCTBa
"laHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
Nepruoanyecknx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCMManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

MynbTumMeoninHble cpencTea.
KomnbloTepbl € yCTaHOBAEHHBIMU Ha HUX MHTErPUPOBaHHBIMU MaTEMaTNYeCKUMM NakeTamu.
www.sciencedirect.com - anekTpoHHas 6asa Hay4HOI nuTepaTtypbl.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpeboBaHnsamm ®IOC BINO un yyebHbIM nnaHom no
HanpasneHno 022000.62 "3konorns 1 NpMpoLonNob3oBaHNE" 1 NPOUIIIO NOATOTOBKM
MognenupoBaHue B 3KONOTnK .
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