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KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB
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Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaNMEHOBAHUE | MHAUKATOPA JOCTHUKECHUSA

KOMIIETEHIIUHA KOMIIETCHIIUHU
1. T1K-2 N-2.1 (IIK) 3nanre u1  [3HAHUSA: OCHOBHBIX TAIlOB MOJEIUPOBAHUS B
CrnocobeH K BJIAJICHUE METOIaMU KOMIIOHEHTAaX MPUPOIBI IJI IIOCTAHOBKU 3a/1a4
PYKOBOACTBY yIpaBJICHUS MPOLIECCAMU |yIIPABJIEHUS IIPOLECCAMU DKOJIOTUYECKOM
IpoleccaMu [IPOEKTUPOBAHUA U 0€301acHOCTH
IPOCKTUPOBAHMS |CTPOUTECIBLCTBA, YMEHUsI:
Y CTPOUTEIIHCTBA |COOII0ICHHS HABBIKM: UCIIOJIH30BAaHUA METOI0B TEOPUN
00BEKTOB TpeboBaHMit pa3sMepHOCTEH U TTOI00HS TIPH pacyeTe MPOIEeCCOB
NPHUPOIHO- IKOJIOTHUECKON HKOJOTHYECKON OE€30IIaCHOCTH U YIIPpAaBJICHUSA
TEXHOTCHHBIX 0€e30IacHOCTH, puckaMu
CUCTEM, YIOPAaBJICHUS PUCKAMU.
obecneuenuro  |M/I-2.2 (ITIK) Ymenue 3HAHHSA:
KOHTPOJIAI MX HCIIONb30BaTh MCTOAbI YMEHHS: ONIPEACTATh CTPYKTYPY CUCTEM, 3a7a4u U
BBITIIOJIHCHUA, YHUPaBJICHUS IPOUECCAMH | MeTO bl pacyeTra IIpOoLEeCCOB YIIPaBICHUS B
yHpaBJICHHUIO JJIs1 PYKOBOACTBa KOMIIOHEHTAaX IIPUPOABI C YUIETOM PHUCKOB
PUCKAMH, nmponeccamu HABBLIKH:
COOJTIOICHHTO [IPOEKTUPOBAHUS U
TpeboBaHMit CTPOUTETHLCTBA 0OBEKTOB
JKOJIOTUYECKOU |IIPUPOIHO-TEXHOTEHHBIX

0€30I1aCHOCTH,0
CYIIECTBIISITh Ha
OCHOBE

CHCTEM, 00€ECIIeYEHU S
KOHTPOJISI UX
BBITIOJTHCHUA U

CUCTEMHOI'O coburoieHus TpeOoBaHUM

noaxozaa JKOJIOTUYECKON

KpUTHYECKHH  |O6e30macHOCTH

aHaIn3

POOJIEMHBIX

CUTyaluil IpH

B3aUMO/IeHCTBUN

YyeJioBeKa 1

IPUPOIBI

2. OIIK-1 N-1.1 (OIIK) 3Hanne  [3HaAHUSAA: TEOPETUYECKHUE MOJ0KEHHUS METOI0B
Cnocoben METO/I0B IPUHATHSA NPUHATHS PEIICHUH ¢ y4eTOM coueTaHus (GaKkTopoB,
OPMEHTHPOBATHC |pEIICHNH, KAYECTBEHHON |MOJIEIUPYEMBIX TEINIOTEXHUUECKUMU, (PU3UUECKIMU,

s B IPOOJIEMHBIX
CUTYalHsX U
NPUHUMATh

Y KOJINYECTBEHHON
OLIEHKHU PE3yJIbTaTOB
JESITEJIBHOCTH.

CTAaTUCTHUYECKUMH U TEXHOTCHHBIMHU METOAAMU
YMEHHA:
HABBIKH:




pelieHus mpu

WJI-1.2 (OTIK) YwmeHue

3HAHUA:

YIpaBJICHUN HIPUMCHATD B YMEHHMS: UCIIOJb30BaTh ABTOMAaTU3UPOBAHHBIE
IPOLECCaMH B [[IPAKTHYCCKON CpEJCTBA pacyeTa M OLEHKH SBJICHHI B
obnactu NEATENBHOCTH B 001aCTH TUAPOAMHAMUKE, TePMOAUHAMUKE U Tudy3umn
IpUPOA0OOYCTp (IPUPOIOOOYCTPONCTBA M |IpuMeceit
OHCTBA U BOJOIIOJIb30BAHMA HABBIKM: TPUMEHEHUSI METOJIOB aHAJIOTUH,
BOZIONOJIL30BaHN |METOOB IIPUHATHA pa3MepHOCTe , mocTpoeHus (PYHKIUN pelieHU Ha
A pelICHHH, Ka4yeCTBEHHOM |ocHOBE arMnpoOKCUMAIIMN UCXOJAHBIX 3aBUCUMOCTEHN
Y KOJIMYECTBEHHOU
OLICHKH PE3YJIbTATOB
JEATEIILHOCTH JIs
BBIPa0OTKU CTpaTeruu
JIEHCTBUI B IPOOJIEMHBIX
CUTVaIUSIX.
3. OIIK-3 NJ-3.1 (OIIK) 3Hanue  |3HaAHHUSA: TEXHUKO-DKOHOMHYECKOT0 aHaJIn3a
crocoOeH METO/IOB TEXHUKO- pelieHuii B 001acT MPUPO1000yCTPONCTBA U
MPOBOJUTH SKOHOMHUYECKOMW OIICHKH |BOJOIIOIb30BAHUS
TEXHUKO- MEPOIPHUATHH U YMEHHUs:
SKOHOMHUYECKYIO |TEXHUYECKUX PEIICHUN. [HABBIKH:
OLICHKY N-3.2 (OIIK) Ymenue |3HaHus:
MEPONPHATAN ¥ |IPUMCHSTH B YMEHHUSI: UCII0JIb30BATh ICTEPMUHUPOBAHHBIE U
TEXHUYICCKUX IPAKTHICCKOM CTAaTUCTUYECKHUE MPUEMBI pacueTa TEXHUKO-
peILICHUH B ACATCIBHOCTH MCTO/bI SKOHOMMYECKHUX ITOKa3aTeael B 001acTh
obsactu TEXHUKO-OKOHOMHUYECKOH |mpupo1000yCTPOMCTBA U BOAOIIOIB30BaHMS
MPUPOLOOOYCTP |OLEHKU MEPONIPHATHI U |gaBbikn: MPUMEHEHUS] METOINK
OHCTBA U TEXHUYECKUX PCLICHUH B [aBTOMATH3MPOBAHHOIO PacyeTa TEXHUKO-
BOJIOMOJIb30BaHHU | 001aCTH SKOHOMHUYECKHX TTOKa3zaresel B 00JacTu
A IPUPOI000YCTPONCTBA U MIPUPOI000YCTPOICTBA U BOJOTOIB30BAHMS
BOJIONOJIb30BAHMSL.
4. OIIK-4 N-4.1 (OIIK) 3nanne  |3HaHUSA: IPUHIUIIOB T€HEPUPOBAHUS NIEH
Cnocoben MPUHIIUIIOB U CIOCOO0B  |KOMIIJIEKCHOTO aHAIM3a CUCTEM
CTPYKTYPUPOBAT |T€HEPpUPOBAHUSA U MPUPOI000YCTPOKCTBA U BOJIONIOIB30BAHUS C YIETOM
b 3HAHUS U pearn3anny HOBBIX HJIEH, |IPOLECCOB TEMIOTEXHUYIECKOT0, (PU3HUKO-
TEHEPUPOBATH  |CTPYKTYpUPOBAHUS XUMHUYECKOTO U TEXHOJOTUYECKOTO XapaKTepa
HOBbBIC UJICU B |3HAHWH. YMEHHUA:
obnactu HABBIKM:
npupogoodyctp |UJ-4.2 (OIIK) YMmeHune |3HaHHMSA:
OHCTBA U [IPUMEHATD B YMeHHSsI: IPUMEHITh METObI TEOPUH TEILI0-
BOJIOMO/Ib30BAHH | IPAKTHICCKON MaccoOOMeHa , HCTIOIb30BaHUS TEOPUH

s, OTCTanuBaTh UX
u
IeJICHATIPABIICHH

NEATEIBHOCTH CIIOCOOBI
TEHEpUPOBAHUA U
peai3aiy HOBBIX UJICH,

IIEpEMEIINBAHNS, BBITECHEHHUSI IPUMECEN B
MIPUPOJHON M TEXHOTEHHOW CPEAAX € y4eTOM
peHOBaLUU

0 CTPYKTYpHUpOBaHMU:A HABBIKH: IPUMEHEHUS aBTOMaTU3UPOBAHHBIX
peann30BLIBATL  [3HAHUM. IIPOrpamMM pacyeTa ¢ yueToM HOYy-Xay

5.VK-1 Na-1.1 (YK) 3uanue 3HAHHUS: IPUHIUTIOB (POPMUPOBAHUS TPOOIEMHBIX
Cnocoben METO/IOB CHCTEMHOTO CUTYaIlMii ¥ 3a/1a4 Ha OCHOBE CHCTEMHOT'O aHaJIi3a
OCYILECTBIISATh  |aHAJN3a, MOJICTIMPOBAHUS |YMEHUSI:

KPUTHYECKUA M YIPABJICHUS PUCKaMHU. |HABBIKH:




aHanu3 NJ-1.2 (YK) Ymenue 3HAHUS:

MPOOIEMHBIX HIPUMCHATD B YMEHHs: MOJEIUPOBATH IIPOLECCH] YIIPABICHUS
CUTyalui Ha NPaKTHYECKOM pHUCKaMH Ha OCHOBE CUCTEMHOIO MTOX01a
OCHOBC ACATCIBHOCTH MCTO/IbI HaBBIKM: BJIaJICHUA IIpUEeMaMHU pacucTa
CUCTEMHOTO CUCTCMHOTO aHAJI134, CTOXACTHYECKHX TPOIIECCOB U Pa3padOTKH
noaxonaa, MOJCIMPOBAHUA U TEXHOTE€HHBIX MOJIEJIEH B KOMIIOHEHTAX MPUPOIbI
BbIpa0aThiBaTh |yIpaBICHUS PUCKAMH.

CTpaTeTruro

NEeUCTBUH

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnurnnuna oTHOCUTCA K 00s3aTenbHor yactu OITOIN.

JucuunirHa siBisercst 00s3aTeaIbHON

W3yyaemass IUCUUIUIMHA SIBJISETCS OCHOBOM MJiI MPOJOJKEHHS (OPMUPOBAHHUS YKa3aHHBIX
KOMIIETEHIINH B CJIEYIOLINX JIUCLUIUINHAX: CucteMHbIi aHau3 00BEKTOB
npupoa000ycTpoiicTBa u Bogomnonb3oBanus  (IIK-2), VHHOBalMOHHBIE  TEXHOJOTUU
IPOEKTHUPOBAHUS, CTPOUTEIBCTBA U PEKOHCTPYKLIHMH OOBEKTOB  MPUPOA0OOYCTpoiicTBa U
Bopononb3oBanusa  (IIK-2), AHanu3 pUCKOB NPUHATHSA  YOPABIEHYECKUX pEIICHUH B
npuponoodyctpoiictBe u BoxpononszoBanuu (IIK-2), KommnexcHoe o0ycTpoiicTBO akBaTtopwii
runporexHudeckux coopyxenuid (I1K-2), MOHHUTOpPUHT H TPOTHO3UPOBAHHE COCTOSHUS
rusporexHudeckux coopyxenuit (I1K-2), IlpoektupoBanue u 3KCIuTyaTalusi CpecTB HHKEHEPHO-
9KOJIOTMYECKON 3amuThl rugporexHudyeckux coopyxenuit (I1IK-2), Paspaborka TexHoIOTrHi
pbIbonponycka M peido3ammTel Ha ruapoysnax (I1K-2), Dkonornyeckoe u ppiOOX03sHCTBEHHOE
obyctporictBo Bomoxpanwnuiy (I1K-2), JluHamudeckue cpeicTBa OCBOEHHUS aKBATOPHil
rusporexHuueckux coopyxenuit (I1K-2), HBecTHLIMOHHBIE NMPOEKTHI 10 OCBOEHUIO AKBATOPHIi
ruaporexHuueckux coopyxenuit (IIK-2), IlpoexTHas aesTenbHOCTH B NPUPOIO0OYCTPONCTBE
(ITK-2), CuctemHblii aHanmu3 OOBEKTOB MpHPOa000ycTpoiicTBa U Bomomoib3oBanus (OITK-1),
AHanu3 pHUCKOB TPUHATUS  YOPABICHYECKMX  pEIIeHUH B  NPUPOA0OOYCTpOMCcTBE H
Bostononb3oBanuu (OIIK-1), VIHHOBalMOHHBIE TEXHOJOTHHM IMPOEKTUPOBAHUS, CTPOUTENHCTBA U
PEKOHCTPYKIIUUA OOBEKTOB MPUPOI000yCcTpoiicTBa 1 Bopomnosnb3zoBanus (OIIK-3), Ananus puckoB
HPUHATHS YIPABICHYECKHX pEIIeHUil B mpupomoodycTpoiictBe u BojomnonbszoBanun (OITK-3),
OcHoBbl HayuyHOM u uHHOBauMOHHOW gestenbHOCTH (OIIK-3), OcHOBBI HayyHOW H
uHHOBanmonHoi nesitenbHocTH  (OIIK-4), Hayuno-uccienosatenbckuii  cemunap (OIIK-4),
CucreMHbIil aHann3 OOBEKTOB MpPUPOI000YycTpoiicTBa U Bojomnoib3oBaHus (YK-1), Ananus
PHCKOB MPUHATHS YIPABICHUECKUX PELICHUH B MpUPOoA000ycTpoiicTBe M Bojonoiab3oBanuu (YK-
1); mpakTtukax: YueOHas mpakThka. TexHojormdeckas (IIPOEKTHO-TEXHOJIOTMYECKas) MpaKTHUKa
(paccpenorouennas) (I1K-2), Ilpegnumunomuas npaktuka (I1K-2), IIpousBojcTBeHHas MpakTHKA.
TexHonornueckas (mpoekTHo-TexHosorndeckas) npakrtuka (IIK-2), Ilpenaunnomuas mpakTtuka
(OIIK-1), [IIpousBomcTBeHHass TpakThKa. TexHomormdeckas (TMPOEKTHO-TEXHOJIOTUYECKAs)
npaktuka (OIIK-1), Ilpenaunnomuas npaktuka (OIIK-3), Yuebnas npaktuka. TexHonoruueckas
(mpoekTHO-TeXHONOrnYecKass) mnpaktuka (paccpemotouyenHas) (OIIK-4), Ilpepaunmomuas
npaktuka  (OIIK-4),  IIpousBojacTBeHHass  mpakTHKa.  TexHoysoruyeckas  (IIPOEKTHO-
texHonornueckas) npaktuka (OIIK-4), Ipenagunnomuas npaktuka (YK-1), IlpousBoactBeHHast
nmpakTuka. TexHoyiorudeckas (MpoeKTHO-TexHoJornueckas) npaktuka (YK-1); rocymapcTBeHHOM
UTOroBoi arrecraruu B (opme: IloaroToBka K mpoleaype 3aluThl M 3alUTa BbITYCKHOM
kBannpukanronHoit pabotsl (I1K-2), [ToaroroBka k mporenype 3aluThl U 3alUTa BBITYCKHOM
kBanuukannonHoil padotsl (OIIK-1), [ToaroToBka k mpoueaype 3aluThl U 3alUTa BHITYCKHON
kBanmrukanuonnoi padotel (OI1K-3), [ToaroroBka k mpouemype 3alyThl U 3aIlUTa BBITYCKHOMN
kBauukannoHHoi paboTsl (OIIK-4), [ToaroroBka k mpoueaype 3aluThl U 3alUTa BBITYCKHON




Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M4

Jis GopMupoBaHUS 3asBICHHBIX KOMIETEHLUH HCHOIb3YIOTCS METOHO0JIOIMYECKHE TEXHOJIOIHH,
peanu3yronme AesATeIbHOCTHBIM, JUYHOCTHO-OPUEHTUPOBAHHBIM, IPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJIBI.

OCHOBHBIMU ~ CTPAaTETMYECKHMHU TEXHOJIOTMSMM  SIBJIIOTCA: HMMHTAlMOHHOE MOJEINPOBAHHUE,
MCCJIEIOBATEIbCKUE, JIEKIIMOHHBIE 3aHSTHS, IPAKTUUECKUE 3aHATHS, IPOLEAYPHI CAMOOOYUEHHUS

Ha noctuxeHne KOHKPETHBIX IieJel 0O0ydeHus HamnpaBieHbl IPUMEHSEMble TaKTHUECKUE
TEXHOJIOTUH: 3a/1aHus, THPOPMALIMOHHBIE, KJIaCCHYeCcKast JISKIIUs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemectp
. Konunuectso | Dopmupyemblie
Buabl u Tembl 3aHATHI
4acoB KOMITETCHIHI
HpruHUMIBI MATEMATHYECKOI0 MOIeJTUPOBAHMS 42 OIIK-1, OIIK-
3, OIIK-4, IIK-
2, VK-1
Jlexuus. OCHOBHBIE 3TaIlbl MATEMATUYECKOTO MOICIIUPOBAHUSA 2
Jlexuus. IlonsTre MmaremaT4ecKoil MoIeIn 2
Jlexuus. CTpykTypa MaTeMaTUYECKON MOJIENTU 2
Jlexuus. CBolicTBa MaTeMaTHYECKUX MOJENEH 2
Jlexuusi. CTpyKTypHBIE ¥ PYHKITMOHAIBHBIE MOICIIN 2
Jlexums. 3agaun ¥ METOIBI TEOPETHUECKOTO MCCIICIOBAHUS 3
Jleknna. AHaIUTHYECKUE METObI 4
[TpakTrueckoe 3anstue. [logobue u MogenupoBaHue B HAYYHBIX 2
UCCIIEIOBAHUSIX
[IpakTueckoe 3angaTue. Buasl Mogenen 2
[TpakTrueckoe 3ansaTue. Opranu3zaius 1 00padoTKa pe3yabTaToB 3
HKCIIEPUMEHTA B KPUTEPUATLHOMN hopme
[TpakTueckoe 3ansatue. Guzndeckoe mogodue 1 MOASTUPOBAHNE 4
[TpakTHdeckoe 3aHsATHE. AHATIOTOBOE MO1001E U MOJICIUPOBAHHE 4
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, kypcoBoro npoekra/paboTsl
BrinonHeHue npoBepOUYHBIX TECTUPOBAHUM HA SJIEKTPOHHOM Kypce
10 OCHOBHBIM T€MaM pas3/iea. 10
BBLINIOJTHEHHE KYPCOBOTO MPOEKTa/paboThl 15
TenjorexHuyecKue Moaean 34 OIIK-1, OIIK-
4, I[IK-2, YK-1
Jlekuus. MonenvupoBaHue SIBICHHUI B THAPOTa30IMHAMUKE 4
[TpakTueckoe 3ansaTue. Meros aHanoruit 4
[IpakTruueckoe 3aHsaTHE. AHAJIN3 pa3MEPHOCTEN 4
[IpakTuueckoe 3anstue. Pacnpenenenue TeMiepaTypbl B INIOCKOM 4
HEOTpAaHNYECHHOHN MJIaCTHHE
IIpakTrueckoe 3aHsaTHE. MeTO KOHEYHBIX PAa3HOCTEMN 4
[TpakTuyeckoe 3ansTue. YpaBHenus auddysun u 4
TEIJIONPOBOAHOCTH




3a/1aHus Ul CAMOCTOSATENILHOM PaOOThI, B TOM YHCIIE BBIIIOIHCHUE
KP, xypcoBoro npoekta/padoTsl
BrInoHeHNEe TPOBEPOYHBIX TECTUPOBAHMUIT Ha AIICKTPOHHOM Kypce

110 OCHOBHBIM TEMaM pa3/IeJia. 10

BBIIIOJTHCHHE KYPCOBOT'O ITPOSKTa/Pad0ThI 15

Pu3NKo-XMMHYECKHE MOJE]IH 35 OIIK-1, OIIK-
4, I1IK-2, YK-1

Jlekuus. IIpuHIUITBI MATEMAaTHYECKOTO MOAEIUPOBAHUS MPOLIECCOB 4

XHMHYECKON TEXHOJIOTHH

[IpakTuyeckoe 3ansTre. Bpems npeObiBaHNS 2JIEMEHTOB MTOTOKA 4

KakK cllyJaiiHasi BeJIUYruHa

[TpakTrueckoe 3aHsATHE. 30HA UICAITBHOIO IEPEMELTUBAHUS — 3)

OalITacHBIN OTOK

[IpakTuueckoe 3aHsaTHE. 30HA UACATHHOTO MEPEMEITUBAHHUS - 6

3acTOMHAs 30Ha

[IpakTuueckoe 3aHsaTHE. 30HA UACATHHOTO MEPEMEITUBAHUS - 30HA 6

WJICAJIbHOTO BHITCCHECHMS

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMIOJHEHUE

KP, kypcoBoro npoekra/paboTsl

BrinonHenue mpoBepOYHBIX TECTUPOBAHHUM HA SJIEKTPOHHOM Kypce

10 OCHOBHBIM TEMaM pa3ziea. 10

BBINIOJIHEHNE KYPCOBOTO IPOEKTa/PAOOTHI 15

CroxacTayecKne MOJeIn 34 OIIK-1, OIIK-
4, T1IK-2, YK-1

Jlexuus. OCHOBHBIE MTOJIOKEHHUS TEOPHH BEPOSATHOCTEH U 8

MaTeMaTHYSCKON CTaTHCTHKHU

[TpakTiueckoe 3ansaTue. OCHOBBI TEOPUU CITYYAHHBIX OMIMOOK 16

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHKCIIE BHITIOJTHEHHE

KP, kypcoBoro npoekra/paboTsl

BrimonHeHne npoBepOYHbIX TECTHPOBAHUI HA AIEKTPOHHOM Kypce

10 OCHOBHEIM T€MaM pas3/iea. 10

BBITIOJIHEHHE KYPCOBOTO ITPOEKTA/paboThI 15

TexHoreHHbIe MOAEIN 33 OIIK-1, OIIK-
3, OIIK-4, ITIK-

2, VK-1

Jlexuus. Marematudeckoe MOIETUPOBAHUE TEXHOTEHHBIX CUCTEM 3

Jlexmust. CoctaB MaTeEMaTHYECKUX MOJIENIE OOBEKTOB 3

Jlekuus. Buabl MaTeMaTH4ecKOro MoACIMPOBaHUS 3

Jlexums. Jlonymenns 3

IIpaktrueckoe 3ansatue. [locrpoenue u peanuzanus 4

MOJICJIUPVIOIIMX aJITOPUTMOB PAOOThI TEXHUYECKUX 00BEKTOB

Jlekuus. CucteMbl KOMITBIOTEPHOTO MOJIETUPOBAHUS 3

[IpakTuueckoe 3ansTue. Peomornueckue Moieau cucTem ""cpeaa- 4

paboyumii opran"

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHUCIIE BHITIOJTHEHHE

KP, kypcoBoro npoekra/paboTsl

BrinonHeHue npoBepOUYHBIX TECTUPOBAHUM HA SJIEKTPOHHOM Kypce

10 OCHOBHBIM TEMaM pa3Jeia. 10

BBIIIOJIHEHHE KYPCOBOT'O IPOEKTA/PabOThI 14

WNHas koHTakTHas paboTa: 3aImmTa KypcoBOTO IPOEKTa/paboThI, 0

KOHCYJIbTallun




IToaroTroBka K SK3aMeHY 30

IIpoBeneHne sK3aMeHa 6

Pasgen 5. METOJMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTCLATUTNHEI

W3ydyeHrne TUCHUIUIMHBI PEKOMEHIYETCSl HadaTh C O3HAKOMJICHHSI C paboueil mporpammoid, ee
CTPYKTYpOil W CcOIEp)KaHHEM pa3ZesioB. YUeOHBII Marepuan CTPYKTYpUPOBaH, H3yYCHHE
JVCIIATUTHHBI OCYIIECTBISICTCS B TEMaTUYECKON MIOCJIEIOBATEIIbHOCTH.
3aHATHSA  JIEKIIHOHHOTO THIA JAI0T CHUCTEMATH3WPOBAHHBIC 3HAHWS 1O  JAUCIMILIUHE,
KOHILICHTPUPYIOT BHUMAHHUEC HaA Haﬂ6onee CJIOKHBIX U BAXKHBIX BOIIPOCAx. Bo BpEMs JICKIIMOHHBIX
3aHSATHH PEKOMEHYETCS BECTH KOHCIIEKTUPOBaHHE YIeOHOrO MaTepralia; oopaniath BHUMaHUE Ha
(GOpPMYITMPOBKM M KAaTErOpWH, PACKPHIBAIOIINE CYTh NPOOJEMBI, SBICHHS WM IPOIECCa;
3a(hUKCUPOBATH BBIBOJIBI u NPaKTUYCCKHE PEKOMEHIAIINH.
[TonroroBka K 3aHATHAM CEMHHAPCKOr0  THIA BKJIIOYAET O3HAKOMJIEHME C  IUJIAHOM
NPaKTUYECKOT03aHATHSI; pab0Ty ¢ KOHCIIEKTOM JIEKIIMH, BBHITIOJHEHUE IOMAITHETO 33aJaHus, padoTy
C y4eOHOH M Y4eOHO-METOJAMYECKOW JUTepaTypoOil, HAYYHbIMUA H3IAHUSMHU U DJICKTPOHHBIMU
00pa3oBaTeNIbHBIMU  PECypcaMu, PEKOMEHIOBAHHBIMH pabodedl NpOrpaMMOM  TUCIIMILIHHBI.
CopneprxaHue caMoCTOSATEIbHON PadoThI ONpeaensieTcs padodyeld MporpaMMoON TUCIHILIMHEI,
ONCHOYHBIMU W MCTOAWYCCKUMH MaTcpuaiaMu, 3aJaHUsAMU W YKa3zaHUIMU HPCHoAaBaTCIisd.
CamocTtosTenbHas padoTa MOXKET OCYIIECTBISTHCS B ayJUTOPHOM M BHEAyIUTOPHOH Qopmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBICHUS CaMOCTOSITENbHON pabOThl SBISETCS AJIEKTPOHHAS
WH(POPMAIIMOHHO-00pa3oBaTelibHasl Cpe/la YHUBEPCUTETa, KOTOpas O0eCleYrBaeT JOCTYN K
oOpa3zoBarelbHOM  Mporpamme, pabouedl  mporpaMme  JIUCHUIUIMHBI, K  3JEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, IPOPECCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMALMOHHBIM CIIPABOYHBIM
CHCTEMaM.

W3ydyeHne AMCUMILIMHBI BKIIOYAET BBITIOJHEHUE KYPCOBOM pabOThl, KOHTPOJBHBIX (TECTOBBIX)
pabot Ha AIIEKTPOHHOM Kypce.
[TepuonnuHOCTh MpOBEAEHUS, (POPMBI TEKYIIETO KOHTPOJS YCIEBAEMOCTH, CUCTEMa OIEHWBAHUS
X0Jla OCBOEHUS [AMCUWIUIMH TMpEACTaBIeHbl B pabouell mporpamme. YCIOBHs aTTECTAIHH
MPUBENCHBI B TEXHOJIIOTUYECKON KapTe, BXOJAIIEH B cocTaB paboueil mporpamMmbl JHCHUTIIHHBL.
®DopMoii TPOMEKYTOUHOHN aTTECTAI[MH MO JAUCHUIUIMHE SIBISETCS YK3aMeH, M0 KypcoBoil padore -

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE " YYEBHO-METOAMYECKOE
OBECIIEYEHUME AMCHUITIMHBI

6.1. YueOHO-MeTOMUECKOE 0OeCcIIeYeHE

KonunuectBo
9K3EMILISIPOB MTEYATHBIX
Nee Crnucok UCToJIb3yEMOM JTUTEPATYPhI W3/IaHMH, HIMCIOIIXCA B
n/n OuOJIMOTEKE, HITH
DJIEKTPOHHBIN aJIpec U3AaHus
(pecypca) B cetn MHTEpHET
YYEBHbBIE, YYHEBHO-METOJJMYECKWE 1 HAYUHBIE U3JJAHU S
1. |Ilo3nees, Amnaronunit I'ennagueBnd. OcHOBEI 17 /
MaTeMaTuueckoro mojenupoBanus [Tekcr] : mpakrtukym :| https://portal.volgatech.net/b
[mo HaIPaBICHUIO OakanaBpuaTa 20.03.02| ooks/Pozdeev_osnovi_mate
"ITpupomgoodycTpoiicto u Bomomoas3oBanue"] / A. T'.[maticheskogo_modelirovania
[To3nees, 0. A. Ky3neroBa; M-Bo oOpa3oBanus u Hayku Poc. _2017.pdf

Oenepanun, Denep. roc. O10HKET. 00pa3. yIpeKACHUE BBICIIL.
o6pasoBanus "IToBOIK. Toc. TexHon. yH-T". Momkap-Oma:
nrry, 2017. - 90 c. ISBN 978-5-8158-1913-9.
OK3eMIIsAphL: Bcero 17.

2. |UBanos, JIMutpuii Bnagumuposud. Maremarnueckoe 1/




MojeIupoBaHre GU3NIECKUX MporeccoB U cucteM [Tekct] :
yyebHoe mocobue [0 HampaBJICHUIO MOATOTOBKU
"MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBS3U"] /
. B. HmanoB, M. U. Psabosa, A. A. Uepno; M-Bo
obpazoBanuss u Hayku Poc. ®enepamuu, ®I'bOY BIIO
"IToBomk. roc. TexHou. yH-T" ; moj obmt. pexa. /1. B. Banoga.
Womkap-Omna: IIT'TY, 2015. - 123 ¢. ISBN 978-5-8158-1618-
3. Dk3emiusipsl: Bcero 1.

https://portal.volgatech.net/b
ooks/Ivanov_matematichesk
oe_modelirovanie_2015.pdf

3. |llo3meeB, Amnarommii ['ennagmeBnu. Maremarnyeckoe
MOJICJIMPOBAaHUE IPOIECCOB B KOMIOHeHTax mpupoasl| https://portal.volgatech.net/b
[Tekct] : yuebnoe mocobue s HampaBicHHs MOAroToBKu|00KS/Pozdeyev Matematiche
20.04.02 "IIpuponooOyctpoiictBo 1 Bojomosb3oBanue' [ Skoye modelirovaniye_prots
(marucrepckas mporpamma  "OOycTpoiicTBO  akBaTopwii| €ssoV_V_komponentakh_prir
rugporexHudeckux coopyxenui") / A. I'. IToznmees, 0. A. ody_2024.pdf
Ky3nemona; [ToBomKCKUH rOCYJapCTBCHHBIH
TeXHOJOrMuecKnii yaupepeuter. Momkap-Ona: IIT'TY, 2023.
- 110 c. ISBN 978-5-8158-2375-4.

4. |l'ony6esa, H. B. MaTemaTnueckoe MOJEIUPOBAHUE CUCTEM U
nporieccoB [DnekTponHnsiit pecypc] / 'onyoesa H. B. 4-e w3, | https://e.lanbook.com/book/3
crep. Cankr-IlerepOypr: Jlanp, 2024. - 192 c. ISBN 978-5- 93023
8114-8721-9.

5. |hBanoB, Bnagumup  BukropoBmu.  Maremaruueckoe 15 /
moenupoBanue [Tekcr] : yueOnoe mocobue / B. B. MBanos, | https://portal.volgatech.net/b
O. B. Ky3bpmuHa, MunucrepcTtBo obOpa3oBanus u Hayku | 00ks/lvanov_Matematichesk
Poccuiickoit ®enepanu, DI'BOY BIIO "lloBomxkckuii| oye_modelirovaniye 2021.p
rOCYJapCTBCHHBIN TEXHOJIOTMYECKHI YHUBEPCUTET". 2-¢ U3/, df
ucnp. u jor. Momkap-Ona: III'TY, 2021. - 114 ¢. ISBN 978-
5-8158-2246-7. Dx3eMIuIsIpsl: Bcero 15.

6. [3aronckuii, A. B. MogenupoBanue 0OBEKTOB YIIPABICHHS B
MatLab [DnexTpoHHBII pecypc] ydaeOHoe mnocobue /|https://e.lanbook.com/book/2
3arouckuii A. B.,Tyramosa JI. I'. Caukrt-IlerepOypr: Jlausb, 06033
2022. - 144 c. ISBN 978-5-8114-3270-7.

7. |lletpoB, A. B. MoaenupoBaHue MpOIECCOB U CHUCTEM
[OnexTponnsiii pecype] / IlerpoB A. B. Cankr-IlerepOypr:|https://e.lanbook.com/book/2
Jlanb, 2022. - 288 c. ISBN 978-5-8114-1886-2. 12213

8. |HaraeBa, WM. A. OCHOBBI MaTeMaTHUYECKOTO MOJICIHPOBAHUS
U YHCICHHBIC MeTOabl [DnexkTpoHHblil pecypc] / Haraesa . |https://e.lanbook.com/book/3
A.Ky3nenoB U. A. Caukr-Ilerepoypr: Jlans, 2024. - 204 c. 62324
ISBN 978-5-8114-9462-0.

9. |Jecun, B. B. OcHOBEI METOOOB ONTHMU3AINU
[DnexTponnsiii pecype] / Jlecun B. B.JIucosen 1O. I1. 5-e|https://e.lanbook.com/book/2
n31, crep. Cankr-IlerepOypr: Jlaus, 2022. - 344 ¢. ISBN 978- 21324

10. (BOoCckOOOHHHUKOB, IO. E. OcHOBB BBUHCIEHHH WU
nporpammupoBanus B makere  MathCAD  PRIME|https://e.lanbook.com/book/3
[DmexTpoHHBIH pecypc] : ydeOHOe mocoOwe s BY30B / 27599
Bocko6oiinukos 0. E.,3anopoxubiii A. @.; 3aq10poxHbIH A.
®. 3-e u3n., crep. Cankr-Ilerepoypr: Jlanp, 2023. - 224 c.
ISBN 978-5-507-47815-6.

11. [OukoB, B. ®. Math CAD wu Python: oOydenume m0

texHonoruun STEM [DOnektpoHHbIii pecypc] yueOHoe

nocobue s By30B / OukoB B. @.,Tuxonos A. U.; Tuxonos
A U Caunxr-

https://e.lanbook.com/book/3
56012




ITerepOypr: Jlanp, 2023. -

472 c. ISBN 978-5-507-47865-1.

12.

Ilerpos,

A. B. MopenupoBanue MNponEccOB U CHUCTEM
[DnexTponnsiii pecypc] / IletpoB A. B. Cankr-IletepOypr:
Jlanp, 2022. - 288 c. ISBN 978-5-8114-1886-2.

https://e.lanbook.com/book/2
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IMPO®ECCHUOHAIJIBHBIE bA3bI JAHHBIX 1 THOOPMALIMOHHBIE CITIPABOYHBIE

CHUCTEMBI
1. |CnpaBouno-npaBoBas cucreMa KoHcynpTaHT+ http://www.consultant.ru
2. |UudopmarmonHo-npaBoBoii moprai ['apaHt http://www.garant.ru
3. [IIpodeccronanbHbIe ClpaBOYHBIE CHCTEMBI TeXaKCIEPT http://www.cntd.ru

6.2. MatepuaiabHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHue

NoNe | Aynutopuu aiis npose- | [lepeueHb OCHOBHOTO 000PYI0BaHHS [Iporpammuoe
/Tl |ACHUS YIeOHBIX 3aHSATHH, obecrnieueHue
CaMOCTOSITENbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCcTaluu
1. 212 (1) M®VY Canon i-Sensys MF 4410 (1),|CrpaBounas paBoBas
[lepconanbubiii kommbtoTep 3 Safe|cuctema  "KoncynbTaHT
RAY S333 (12), IK ICL RAY (IImoc", Microsoft Office
S902.1,x1maBuart. , MbIIIb,1aTd kopa|Standard, Arear Dr.Web,
3M,MOHHUTOP ViewSonic 21,5"|KomruiexkT I'APAHT-
VA2248-LED (1), Kommiekr|Mactep, Kommiekt I1O
yueOHoit meoenu (1) JUISL PEIICHUs] OCHOBHBIX
MOJIb30BaTENbCKUX 3afad,
Mathcad University
Classroom Perpetual - 40
2. 250 (1) Crenn nHpopMannoHHbI|CripaBoYHass ~ TpaBOBas
1700*1300%*90  Kadenpa Boxaubix|cuctema  "KoHcynpTaHT

pecypcoB (1), Kommiekt yueOGHOI
mebenu (1)

ILmoc", Microsoft Office
Standard, Arent Dr.Web,
Kommaekt T'APAHT-
Mactep, Kommuekr I10
JUIS PEIIeHUs] OCHOBHBIX
MOJIb30BaTEILCKUX 3aad,
Mathcad University
Classroom Perpetual - 40

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIUCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, IITyOuHa YCBOEHHUS ), PETYCMOTPEHHOTO
paboueii mporpaMMoii;
- YMEHHE Wu3JaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHUS MaTrepuaia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHAITH TEOPETUUESCKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.
IIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (HOPMYIUPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMU ¥ TIPHEMaMH UX BBINOTHEHUS

Beicokuii ypoBens |OOyuaromuiics riyOOKO M TPOYHO YCBOWJI HPOTPAMMHBIA|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, MPH STOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHusl, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOi, TEPHOANYECKUMH W3AAHUSIMHU, IPABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIICHHs, CBOOOJHO BIIAAEET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, NpPHUEMaMM  BBIIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECleYMBAaET OLEHHBAHHWE XOJla OCBOCHHUS JMCLUIUIMHBI
(MOAyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKON KapToW IuCHUIUIMHBL [lopsiiok cocTaBiieHHs TEXHOJOTMYECKOHW KapThl H
QITOPUTM  TPOBEACHMS] MPOLEAYpPhl OLIEHMBAHHWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIEHHBIX Ha OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM ONbITAa JEATEIBHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyToUuHasi aTTECTAIMs 00yJatOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHuil H3 0a3bl (OHIA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOrpaMMe.

ITpMepBI TECTOBBIX BONPOCOB:

1. F'eoMeTpHuyeckasi MaTeMaTH4YeCKasi MOJETIb COACPKUT CBEICHUS

1) 0 CTpyKType AuarpaMMbl IPHYMHHO-CIICICTBEHHBIX CBS3eH

2) 00 ycTpoiicTBe MPOEKTUPYEMOTO 00BEKTA U CBSI35AX MEXKAY COCTaBIISIOIINMHU €0 31€MEHTaMU

3) 0 cocTaBe MPOESKTHPYEMOT0 0OBEKTA M CBA3SIX MEXK/Y €ro SIeMEHTaMH

4) o popme u pazmepax 0OBEKTa U €r0 JIEMEHTaX, 00 UX B3aHMHOM PACIIOI0KCHUH

2. ®yHKIHOHAIBHAS MAaTeMaTHYeCKAst MO/JeJIb COCTOUT U3 COOTHOLICHUH

1) CBS3BIBAIONIMX MEXy COOOH BEIXOIHBIE ITAPAMETPHI IIPOSKTUPYEMOT0 00BEKTa ¢ (Pa30BEIMHU MapaMeTpaMy HHPPACTPYKTYPhI
2) CBSI3BIBAIOILUX MEXIy c000H (a30Bble BHYTPEHHHE, BHELIHUE U BBIXOAHBIE ITAPAMETPHI IPOEKTHPYEMOT0 OOBEKTa

3) cBA3BIBAIOMINX MEXIY co00il BHyTpeHHHE (Da30BbIC IEPEMEHHBIC U ACHMIITOTHYECKUE apaMeTphl IPOSKTHPYEMOro 00beKTa
4) cBA3BIBAIOLIMX MEXKIY cO00H (ha30BbIe BBIXOAHBIE MapaMeTpbl MPOSKTUPYEMOTO OOBEKTa M CTPYKTYPY BBIYHCIUTEIBHOIO




aJIrOpUTMa
3. Texunyeckasi KHOepHeTHKA

1) Hayka o croco0ax MOCTPOCHHUS aJIrTOPUTMOB HA OCHOBE MaTEMAaTHUECKHX MOJIENICH

2) Hay4HOE HAIpaBJIeHHe, U3yJalolee CUCTeMbl cOopa, XpaHeHus 1 00paboTku HHpopMarn

3) HayyHOE HampaBJICHHUE, U3YyUYalOIlee CUCTEMBI YIPaBJICHHS CIIOKHBIMA 00bEKTaMU

4) Hayka O MPOEKTHPOBAHUH CHCTEM IPOrpPaMMHPOBAHUS

4. UMuTanMOHHAasA MaTeMaTHYecKasi MoJe/b 10 ¢opMe NpeAcTaBIeHHUs SBISETCS

1) anropuT™MIYeCcKOH MaTeMaTHIECKOH MOJIEIBIO

2) CpyKTypHOI MaTeMaTH4YeCKOH MOJIETIbIO

3) cToXacTHUeCKOH MaTeMaTHIECKOH MOIEITbIO

4) TOTUCTHYECKOW MaTeMaTHUYECKOH MOICIIBIO

5. YerBepThlii 3TAN MATEMaTH4Y€CKOI'0 MOJEJIUPOBAHUS COCTOUT

1) B pa3paboTKe CBSA3M MEXIy apaMeTpaMH BEIYHCIUTEIHFHOTO 3KCIIEPUMEHTA

2) B IPOEKTHPOBAHUH BHYTPEHHEH CTPYKTYPHI (PU3MIECKON MOJECTH

3) B pa3paboTke 3(PEeKTHBHOTO ANTOPUTMA BEIYUCIUTEIBHOTO SKCIIEpUMEHTa

4) B IpOBEpKEAITOPUTMA MOJETH Ha YCTOWIMBOCTh

6. Lle1b10 TeopeTHYECKHUX HMCCIE0BAHUM SBISETCS

1) onpexeneHye CymECTBEHHBIX CBI3EH MEKAY UCCIENyeMBbIM OOBEKTOM H OKpYKAIOLIeH cpeoi i uX (GopMaTH3aLus

2) dopmanmzanus 3HaHMI 00 OKpyKaromiei cpene

3) onpezeneHne aneKBaTHOCTU TEOPETHIECKHIX MOIOKEHUH pe3ynbTaTaM SKCIIePUMEHTAIbHbBIX HCCIEIOBAHIN

4) co3laHMe TeOPETUUECKUX MOJIeNell OKpysKarolei cpeabl

7. BHelllHee MPaBa0no1001e HCCIe10BAHUS

1) oxxuaemas CTerieHb TOYHOCTH PEIICHHUS MTOTyYSHHBIX YPaBHEHHU, KOTOPBIE MPUHATHI 38 MATEMaTHYECKYI0 MO/IelIb 00bEKTa
2) oxumaeMast CTEeIeHb aIeKBaTHOCTH MaTeMaTHIECKOI MOENHN pealbHOMY OOBEKTY I10 3alaHHBIM CBOMCTBAM

3) oxxuaemasi CTeIleHb OTKJIOHEHUSI BEIXOTHBIX TapaMeTpoB 00BEKTa OT ITANOHA

4) oxxuaeMasi CTETIICHb IPHOIMKEHIS TapaMeTPOB OOBEKTa K CTAHIAPTY

8. HaruisigHOCTh MaTeMATHYECKOW MO eI OIIPEaesIeTCs

1) mpuMeHeHHeM MIITIOCTPATHBHOTO MaTepHania

2) KpaTKOCTHIO allTOPUTMA BHIYUCIICHUH

3) SICHBIM COJIepIKaTEeNILHBIM CMBICTIOM €€ COCTaBIISFOLINX

4) ¢ ICHOIB30BaHHEM KOMMEHTAPHEB

9. TeopeTHyeckHii NMyTh MOCTPOEHHSI MATeMATHYECKHX MoJeleil TEXHOTEHHOTO WM IPHPOJHOTO Mpoliecca COCTOUT B
COCTaBIICHUHT

1) cxembl IpeoOpa3oBaHKsl CUTHAJIOB ITPU M3MEHEHUH YCIIOBHIT Ha BBIXOJIE MOJIEIN

2) ypaBHEHHs OaaHCca MEXIY OIPENEIISIONINME TapaMeTpaMu

3) onepaTopHOro ypaBHEHHMsI, ONPEACIISIONIET0 CTPYKTYPY MaTeMaTHIEeCKOI MOAEN

4) anropuT™Ma OLEHKH CTATUCTUIECKUX XapaKTEePUCTUK

10. MeToas! TouHOro pemenus AuddepeHIHATBHBIX YPABHEHUH

1) MeTox pa3zeneHus MepeMEeHHBIX, METO] OACTAHOBKH, METO HHTETPHPYIOLIET0 MHOXKUTEIIS H METO/ Ka4eCTBEHHOTO aHAIM3a
2) MeTOJ1 3aMeHBI IIEPEMEHHBIX, METO/I TPAHCIIO3UIMH, METO/] HHTETPUPYIOIIETO0 MHOXKHUTENS ¥ METOJ KaueCTBEHHOTO aHaJIN3a
3) Mmeron pasZelieHUs] TEPEMEHHBIX, METOJ MOICTAaHOBKH, MeTOA IuddepeHIMpyIomero MHOXHTENS U METOH (ppaKTambHOTO
aHanM3a

4) MeTox 3aMeHbI IePEeMEHHBIX, METO/] TPAHCIIO3UIIUH, METO] HHTETPUPYIOIIEr0 MHOXKHTEISI M METO/] KOJTMYECTBEHHOTO aHaJIM3a
11. KauecTBeHHast Teopus 1uddepeHHaTbHbIX yPABHEHU OCHOBaHA Ha MOHATHH

1) pazoBoro moprpera CHCTEMEI

2) KadecTBa aIrOpPUTMA BEIYHUCICHHI

3) npUHLIKIIA HAUMEHBILIETO ACHCTBUS

4) 9acTHOI MPOU3BOIHON

12. MaTemaTn4ecKkasi MOJleJIb THIIA YePHOTO SIIIMKA HCIIOJIB3YyeT

1) peakmiro o0beKTa Ha (ha30BbIC IEPEMEHHBIE M ACHMIITOTHUYECKIE apaMeTPhI IPOSKTUPYEMOTO 00BEKTa

2) COBOKYITHOCTb PEaKLUi00bEKTa Ha BHyTPEHHHE (ha30BbIe TIEPEMEHHbIE

3) peakimio 00beKTa Ha U3MEHEHNE arOPUTMA BEIIHCIICHUH

4) COBOKYITHOCTb PEaKIMiH00BEKTa Ha BXOIHBIE CUTHAJIBI

13. UIMuTanuonHasi MaTeMaTHYeCKasi MO/eJIb IEMOHCTPHUPYET BHEIITHNE IPOSBICHNS (PyHKIIMOHUPOBAHUS 00BEKTa

1) onpenenss CylecTBO NPOTEKAIOUIMX B HEM POLIECCOB

2) moCpenCTBOM CHCTEMBI BEpOATBHBIX COOOMICHUIT

3) He pacKpbIBas CyIIECTBa MPOTEKAIOIINX B HEM IIPOLIECCOB

4) He ompenensas MHOXKECTBO BXOIHBIX CUTHAJIOB

14. U3MeHeHue HAYAJbLHBIX YCJI0BMii NPU KauyeCTBEHHOM aHau3e Au(epeHIMATbHBIX YPaBHEHUI 1T03BOJISIET OTYYHUTh
1) cemeiicTBO (ha30BBIX MMEPEXOI0B, KOTOPOE Ha3bIBaeTCs (Ha30Boil CHCTEMOi

2) ceMelCTBO JIMHUH TOKa, KOTOpOe Ha3bIBaeTcs (a30BOi XapaKTepUCTUKON

3) cemeiicTBO (pa30BBIX TPACKTOPHHA, KOTOPOE Ha3bIBaeTCs (Ha30BBIM MOPTPETOM

4) cemelicTBO (ha30BBIX TPACKTOPHI, KOTOPOE Ha3bIBAeTCsI KOHGQOPMHbIM OT06pa)-KeH nem
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ABTOMaTI/I3aHI/I5[ PEeUICHNA OCHOBHBIX 33184 CTATUCTUKU

MoennpoBaHie H3MEHEHHUS TapaMeTPOB aTMOC(hepbl

. MonenupoBaHue OpOyHOBCKOTO JBIKEHHs YaCTHIL

. AHanu3 HenMHEWHOI konebarenbHON cucteMbl Ban nep Iloms
. MogenupoBanue xumudeckoro peakropa o B.A. XononHoBy
. Mozens cucteMsl «XUIIHUK-xKepTBa» JloTku-Bonsreppa

. AHanmm3 nponecca AuGy3Un KUCIOPOaa B KHUIKOCTh

. MonenupoBaHue pa3BUTHS U yracaHUsl SIUAEMUN

OCHOBHBIE TTOJIOXKEHHSI TEOPUHU BEPOSATHOCTENH M MaTEMaTHUECKOH CTATUCTUKU

. AHanorust My ABIKEHHEM CXKIMaeMOH XHUIKOCTH B TPyOaxX M pacrpoCTpaHEHHEM 3IEKTPUUECKOr0 TOKa MO Kabemo
. Meronst mogbopa sMIUpUIECKHX GopMyT

. [Noxcucrema BiustHUS 00eCIEYEHHOCTH NHIIEH Ha POCT HACEJICHUS

. 30Ha UICATLHOTO MEPEMEITUBAHUS — OaiflacHBI MOTOK

. AHanoroBoe nogo0ue 1 MOJICTMPOBaHUE

. 'paHn4HBIC 1 HaYaJbHBIC YCIOBHS B 337a4aX O HEYCTAaHOBHBILIEMCS JIBIDKEHHH B TPYOax M cocyaax

30Ha HAEATBHOTO MEPEMEIINBAHIS - 3aCTOHHAs 30Ha

MeTombl HOTy4eHHsI TOUEYHBIX OL[EHOK

MopenupoBaHie cOPOCOB 3arps3HEHUI B BOTOTOKH

Oprann3zanys 1 00paboTka pe3yIbTaTOB IKCIIEPUMEHTA B KPUTEPUAIbHOM hopme

OneHKa 3KOJIOrHYECKOT0 COCTOSIHHS IPHPOIHBIX BOJT

. Monenb CHCTeMBI «XHIIHUK-)KEPTBA» C JIOTHCTUYECKOH TTOMPaBKOH

OrmnpeneneHne NHTErPATBHOTO TI0Ka3aTeNs 3arpsI3HEHUsI OA3EMHBIX BOJ B BUIE MYJIbTUIIMKATUBHBIX (yHKIMN
CucreMHast MOJIENb KUCTIOPOJHOTO OaaHca B BOJOEME NTPY HATMYHH OPTaHMYECKUX 3arpsI3HEHIH

®duzuueckre CBONCTBA B3BECEHECYILEr0 OTOKA

YpaBHEHUS OBIKEHHS KaleIbHON JKUIKOCTU B AJIMHHBIX TPyOOIPOBOJAX C JO3BYKOBOH CKOPOCTEIO

Xaoc 1 MozienupoBaHue arrpakTopa Jlopenua

YucioBble XapaKTEPUCTHKH BHIOOPKH

VpaBHeHust AnGPy3Un U TEIIONPOBOIHOCTH

C6op HedTH ¢ TOBEPXHOCTH PEKU MPH aBaPUIHBIX Pa3IUBax

PerpeccronHBIi aHau3

IIpocTpancTBeHHAs HEOJHOPOTHOCTH B MOJIEIUPOBAHUHI

CHCTeMHBIH TTOIX0]] K aHAIN3Y NPOIIECCOB Ha MOIBOIHBIX IePexo1ax

Pacrnipenenenue TeMmepaTypsl B INIOCKOH HEOTPAHHIESHHOI! IUIaCTHHE

CucreMHast TMHAMHAYeCKasl MOJIEIb OLICHKH yIiep0a OKpysKaromel MprpoIHOH cpefie OT 3arpsi3HeHUs HeTenpoyKTaMu
Ilogo6ue 1 MomenupoBaHNE B HAYIHBIX HCCIIEIOBAHUSIX

AHaTUTHYECKUE METO/IBI

Bunbr MaTemMaTH4ecKoro MOACIINPOBAHUA
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O6mue ceenennst o Moaemax "Ocangku-cTok"

Peonoruyeckue monenu cucteM "cpena-pabounii opran"

IpumeHeHne MATKUX 000JI04eK 1 oOecTieueHus 6e30MacHOM IKCIUTyaTallu HIKHIX 0be(oB
ITonsTe MaTEMaTHYECKON MOJENU

TNoxcucrema BIMSHUS INIOTHOCTH HACEJICHUS Ha €T0 POCT

TlocraHoBKa 3a/1a4M HEYCTAHOBUBILETOCS IBIKEHMS pEaTbHOI JKHUAKOCTH B COCYIaxX
IpumecH, 3arpsi3HAIONINE IPAPOIHEIE BOIBI

Xapaxrep pacrpocTpaHeHUs] HeTSHOTO 3arpsi3HEHHs B BOJJOEMe

DopManpHO-KHHETHYECKOE OTMCAaHNE PEaKUuil ¢ TOMOIIbIo ipeodpazosanust Jlamnaca
CHCTEMBI C TIOJIOKUTEIFHONW 00paTHOH CBA3BIO,MX rpadUuecKoe ¥ aHAIMTHYECKOE MIPEJICTABICHUE
CucTeMbl KOMITBIOTEPHOTO MOAEIHUPOBAHUS

Duznueckoe nMo 00Ke U MOJETHPOBAHNE

Crienirrika MOJICNCH KHUBBIX CUCTEM

CroxacTH4YecKre MOJISII METEOPOJIOTHUECKUX BO3ACHCTBHI Ha peUyHOH BOTOCO0p

Y CTOHYMBOCTD PEIICHHIA, TTOJIyYCHHBIX HAa OCHOBE OaTaHCOBBIX MOJICIICH

CocraB MaTeMaTHYECKUX MOJIETEH 00BEKTOB

INomy4enne xpurepueB Mo100HsI METOIOM aHATH3A Pa3MEPHOCTEH BETIMIMH, XapaKTePU3YIOIIUX SBICHHE

TloacucTemsl KOMILIEKCA YEIOBEK-BoAa-j1ec"

IIepemerienre B3Beceit MOTOKOM KHUJKOCTH

. TCOpI/Iﬂ B3BCIIMBaHHA HAHOCOB

CHCTEeMBI C OTPHIIATEIBHONW 0OPATHOM CBA3bI0, X IpapUIecKOe U aHATUTUICCKOE TPEICTABIICHHE
MonenupoBanue aubdy3uu

30Ha UAEAIBLHOTO NEPEMEIINBAHNS - 30Ha HJI€aJIbHOTO BEITCCHEHUS

Bpemst npeObIBaHNs 3IEMEHTOB TIOTOKA KaK CiTydaifHas BeTHInHA

MonenupoBanue cucteMsl JladhuHra ¢ BHEITHUM BO3AEHCTBHEM

OCHOBHBIE CTIOCOOBI BOJIOTIOITOTOBKH

OCo0EHHOCTH TIOCTPOCHHUST MOJIENEI HCTIOIB30BaHMUs BOJHBIX PECYPCOB

OCHOBBI TEOPHH CITy4aHHBIX OLINOOK

IToncucrema 3arpsi3HEHUS OKpY’KaroIei cpeabl

Mognens mansipuoit kucta JIx. batuenopa mis pacuera coopa HeTH ¢ MOBEPXHOCTH BOJOEMA
Mopenb CUCTEMBI «XUIHUK-)KepTBa» XOJUIMHra- ToHHEpa

OcobenHoctH (hOpMUPOBAHMS U 0OPAOOTKN JAHHBIX METEOPOJIOTHIECKHUX BEITHIHH

Ormnmcanue BO,I[O6aHaHCHOI>i mozenn. iMutanuoHHas nporpamMmma ((rPIZ[pOKOMH))

OCco0EHHOCTH MaTEMATHYECKOTO MOJCIUPOBAHUS THAPOTCOJIOTUICCKUX U THAPOJIOTNICCKUX MPOLECCOB

OnHOMEpHBIE MO/IENIN HEYCTAHOBUBILETOCS IBHKEHHUS KHKOCTH
MozennpoBaHHe PycIOBOrO TEYECHUS
Pemenne 3anaun cuctems! " XUIHUK-KepTBa"

Pacuer napamerpoB aspatopa



77. Mopens mporiecca pa30aBlieHHS 3arpsI3HCHHBIX BOJ] B IPOTOYHBIX BOJHBIX 00BEKTaX

78. CucTeMHBIH aHATN3 TUAPOOUOIOTMYECKUX TIOKa3aTeNel B 30HE pa3MbIBa HIDKHETO Obeda

79. MaTematiyeckoe MOICTHPOBAHIE TEXHOI€HHBIX CHCTEM

80. Monenu "Ocanaku - CTOK"

81. CtpykTypa mporpaMMsbl 1 0COOCHHOCTH B3aHMOJICHCTBHS ¢ UACHTH(PHUKATOPOB

82. CucreMHas MOJIeTb KACIIOPOJHOTO OallaHca B peKe MPH HATMYUHU OPTaHUIECKUX 3arps3HEHUH
83. INoacucTeMsbl BIUSHHES 3aTPSI3HCHUS HA POCT HACEIICHUS

84. MoaenupoBaHue SIBJICHUHN B TUAPOTa30IMHAMUKE

85. MeTo1bl B3BEIICHHBIX HEBSI30K

86. Anammz HOCJ'ICI[CTBI/Iﬁ paspymeHus IMOABOJAHBIX MEPEXOA0B He(i)TerOBOZ[OB U HUX BJIMAHUA Ha 3KOJIOTMYCCKOEC COCTOSHUEC
BOJOTOKOB

87. YpaBHeHuUs1 cUCTeMHOro KoMIuiekca "Uenosek-Boa-nec"

88. CTpyKTypHBIC U YHKIIMOHATBHBIC MOICITH

89. MHTepBanbHOE OICHUBAHHE ITAPAMETPOB HOPMAIBHO PACIPEICIICHHON CITy4aifHOW BETUYMHBI
90. Brruncnenne 31eMeHTOB JOHHBIX TP

91. Ananu3 pasmMepHOCTei



