MunuCTEpCTBO cenbekoro xo3sicTBa Poccuiickoit deneparuun
JlemapTaMeHT Hay4YHO-TEXHOJIOTHYECKOM MOJIUTUKU B 00pa30BaHuUs

HoBouepkacckuii HHKeHEPHO-MeIMopaTHBHbIN HHCTUTYT HM. A.K. KopTryHoBa ¢puiman

JucuuniauHel
Hamnpasnenue(st)

Hanpasnennocts (1)

KBanudukanus
®opma 00yueHus
®daKyabTeT
Kadenpa

YyeOHblil I1aH

®I'OC BO (3++)

HaIpaBJICHUS

O06mas
TPYAOEMKOCTh

PazpaboTtunk (n):

Pabouas nporpamma ogoOpeHa Ha 3aceiaHuu Kadeapsl

3aBeyromuii kKageapoun

®I'BOY BO [dounckoii 'AY

YTBEPXJIAIO
Hexan pakymprera HMM®D
A.B. ®enops

" " 2023 .

PABOYAS ITPOI' PAMMA

DT/.02 MartemaTudeckoe MoeJTUPOBaHHE MPOLECCOB B

KOMIIOHEHTaX MPHPOAbI

20.04.02 ITpnpoxoodycTpoiicTBO U
BO/IONI0JIb30BAHME

BogocHa0:keHue U BOJOOTBeIEHHE

MAarucTp

O4YHasd

HNH:keHepHO-MeTMOPATHBHBIN (paKyJIbTeT

Meanopanuu 3emMeib

2022_20.04.02viv.plx.plx
20.04.02 IIpupoa000ycTPOHCTBO U BOIONOJIb30BaAHHE

DenepaibHbIA rocyIapCTBEHHbIH 00pa30BaTe/bHbIN CTAHAAPT
BbICIIEr0 00pa30BaHMsl - MATUCTPATYPA 110 HANIPABJICHUIO
noaroroBku 20.04.02 [IpupoaoodycTpoiCcTBO M BOAONOJIb30BAHNE
(npuka3 MunoOpHayku Poccum ot 26.05.2020 r. Ne 686)

108 /3 3ET

KaH/. TeXH. HayK, npod., Kop:xos B.HU.

Mesmopaunu 3emMeJib

Ouabrapenxo U.B.

[Hata yrBepxkaeHus yd. copetoM ot 26.04.2023 npotokost Ne 8.

[NOKYMEHT MOJANMUCAH

> @ ONEKTPOHHOM
ﬁ/,‘ noanvcbio
HUMU

A\

Ceprugurar:
03F24D8300D7AESFBCADEAFDF2821DE436
Brageney: MenbHyik TaTbsia Bnagumnposha
[leiicTauTenen: ¢ 19.07.2022 Ao 19.10.2023

HoBouepkacck 2023 r.



1. OFbEM JUCIUIIJINHBI B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIITEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IPEITOJABATEJIEM 1 HA CAMOCTOATEJBHYIO PABOTY

33ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 40
caMoCTOsITebHAs paboTa 64
4aCOB Ha KOHTPOJIb 4

Pacnpez[e.ﬂeﬂne YacCoB TMCHUILIMHBI 110 CeMeECTPaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henens 16 5/6
Bun 3anarnit vo | PO | VI PII

Jlexuun 12 112 |12 |12
IIpaxruueckue 28 |28 |28 (28
Hroro ayp. 40 (40 (40 |40
KonrakrHas padora |40 (40 (40 |40
Cam. pabora 64 |64 |64 |64
Yacel Ha KOHTPOJIb 4 4 4 4
Hrtoro 108 [ 108 | 108 | 108

Bune! koHTpONIA B cemecTpax:

3auer 1 ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

2.1 | Llenmpro 0CBOCHUS UCIMILUINHEI ABIIETCA (POPMUPOBAHHE Y 00yUarONMErocst KOMIIETCHITNH, TPEAyCMOTPEHHbIX yICOHBIM
IUIAHOM, B YaCTH MaTeMaTHYECKOr0 MOJEIMPOBAHUS IIPOLECCOB B KOMIIOHEHTAX IIPUPO/IbL, CBA3aHHBIX C JEATEIbHOCTHIO
MEJIMOPATHBHBIX CUCTEM U OOBEKTOB

3. MECTO JUCIIUITIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbBHOM ITPOI'PAMMBI

Iuxn (pa3aen) OIT: | OT/]

3.1 | TpeGoBaHus K NpeABAPUTEILHOI MOATOTOBKE 00Y4aI0UIerocs:

3.2 | Jucuununsl (MOAYJIU) M IPAKTUKY, AJI5l KOTOPbIX 0CBOEHUE JAHHOW AMCUUILUIMHBI (MOAYJIs1) HEO0OX0AMMO KaK
npeaecTBYOIIee:

3.2.1 | 'mppoundopmaTuka

3.2.2 | MeTononorust Hay4YHBIX UCCIIEAOBAHUN

3.2.3 | OcHOBBI TEOPUH IKCIIEPUMEHTA

3.2.4 [ [Ipon3BoCTBEHHAS TEXHOJIOTHYECKAs (IIPOSKTHO-TEXHOIOTHIECKAsT) TPaKTHKa

3.2.5 | YueOHast 03HAaKOMHTEIBHAS ITPAKTHKA

3.2.6 | HayuHo-nIpakTH4ecKkue mpo0ieMbl SKOHOMHKH BOTHOTO XO3SHCTBA

3.2.7 | 3amuTa BBITYCKHOM KBATH(PHUKALUOHHOH pabOThI, BKIFOYAst HOATOTOBKY K MPOLEAYPE 3aLIUTHI H IPOLEIYPY 3aLIUThI

3.2.8 | IIpousBoacTBEHHAs MPAKTHKA - HAYIHO-UCCIen0BaTenbekas padbora (HUP)

3.2.9 | IlpousBoacTBeHHAs NPEAAUILUIOMHAS IIPAKTUKA

4. KOMIETEHIINHA OBYYAIOIIET OCSI, ®OPMUAPYEMBIE B PE3YJIbTATE OCBOEHUSI TV CIIUTLTAHBI
(MOZY.JIsT)

OIIK-2 : Cnoco0eH aHa/IM3UPOBATh, ONITHMHU3HPOBATh U IPMMEHSAThL COBPeMEeHHbIe HH(POPMAIMOHHBIE TEXHOJIOTHU NIPH
pellleHNH HAYYHBIX H NPAKTHYeCKUX 32124 B 00/1acTH NPHUPO000yCTPOIicTBA U BOAONOIb30BAHNA;

OIIK-2.1 : 3Haer COBPCMCHHBIC I/IH(l)OpMaIII/IOHHI)IC TEXHOJIOTUH, aHAJIM3a U ONTUMHU3AIUU ITPU PCHICHUN HAYYHbIX U
MMPAKTUYCCKUX 3a1a4

OIIK-2.2 : Ymeer OPUMCHATH B HpaKTH‘leCKOﬁ ACATCIBHOCTH 3HAHUE MCTOJJOB COBPEMEHHBIX I/IH(l)OpMaHI/IOHHI)IX TeXHOHOFHﬁ,
aHaJin3a U ONTUMU3ALNU TPpU PCHICHNHU HAYYHbIX U IPAKTUYCCKUX 3a1a4 B obactu HpPIpO,HOOGyCTpOﬁCTBa X BOJOIIOJIB30BaAHUSA

OIIK-2.3 : BnajeeT HaBbIKaMH IPUMEHEHHUSI COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH MPH PEIICHUH HAYYHBIX U
MPaKTUYECKUX 3a/1a4 B 00J1aCTH IPUPOJ000YCTPOICTBA U BOAOIIOJIL30BAHUS

IIK-6 : CiocoGeH nNpoBOAMTH MOKMCK, MOJTyYeHHe, 00pa00TKY U aHAJIU3 JAHHBIX MOJIEBbIX U Ja00PATOPHBIX HCCJIeA0BAHUIA,
o0cJy1e10BaHMii, IKCIIEPTH3bI  MOHUTOPUHTA 00HEKTOB MPHPOA000YCTPOiicTBA H BOIONOJIb30BAHUS

[IK-6.1 : 3HaeT OCHOBHBIE METOIBI U3yUEHHS CIIOKHBIX CHCTEM B 00JIACTH IPUPOAO000YCTPOICTBA H BOIOTIONB30BAHIS

[IK-6.2 : YMeeT mpUMEHATh OCHOBHBIC U/IEH H METOABI INIAHUPOBAHHS SKCIIEPAMEHTA

I1K-6.3 : Braneer HaBbIKaMHU MOCTPOCHUS MATEMATHUECKUX MOJIETICH M HICHTU(HKALMH HX TApAaMETPOB, TIOCTAHOBKH
MIPOBEICHUS SKCIIEPIMEHTOB, cOopa, 00pabOTKH 1 aHATTN3a PE3yITATOB SKCIIEPIMEHTOB

YK-1 : Cnioco0eH ocymiecTBJIsATh KPUTHYECKUH aHAJIU3 NIPO0IEMHBIX CHTYalMil HA OCHOBE CHCTEMHOI'0 NOAX0/2,
BbIPA0aThIBaTh CTPATErHIO ACHCTBHIA

VK-1.1: AHaJ’II/I3I/IpyeT HpO6J'IeMHyIO CUTYAllNIO KaK CUCTEMY, BBIABJIIAA €€ COCTABJIAIOIINC U CBA3U MCKIAY HUMU

VYK-1.2 : OcymiecTBisieT MOUCK BApHAHTOB PEIICHUS TOCTaBJICHHON MPOOJIEMHON CUTYallMU Ha OCHOBE JIOCTYITHBIX HCTOYHHKOB
nHpoOpMau

YK-1.3 : Onpenersier B paMKax BEIOPaHHOTO aJTOPUTMa BOMIPOCHI (3a1a4H), ITOICXKAIIUE JaTbHEHIIeH pa3padoTke.
IIpennaraeT criocoObl X PELIeHUs

VYK-1.4 : Pa3pabaTsiBaeT CTpaTeruio JOCTHKECHUS IOCTABICHHO 1M KaK MOCIe0BATEIFHOCTh IIaroB, IPeABUS pe3yIbTaT
Ka)K/I0TO M3 HUX U OLICHUBAS UX BJIMsHIE Ha BHEUIHEE OKPY)KEHHE TIAHUPYEMOU JIESITENIbHOCTH ¥ Ha B3aMMOOTHOIICHHS
YYaCTHHKOB ATOM JIESTEIBHOCTH

5. CTPYKTYPA U COAEPKAHME JUCHOUILIAHBI (MOIY.JIS)

Kon HaumeHoBaHue pa3jenoB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HHTepaxr. [Ipumeuyanue
3aHATHSA TeM /BUJ 3aHATHS/ Kype




Pa3znen 1. Teopust u npakTHka
MaTeMaTH4eCKoro
MO/IeJIMPOBAHMS B KOMIIOHEHTAX
NPUPOLI

1.1 Jlexuus 1. [IOHATUE 2 YK-1.1 VK- JI.1J11.2 K 1
MOJEJIMPOBAHNS B 1.3 OIIK-2.1 JI1.3J12.1
KOMITOHEHTAX ITPUPO/1bI OIIK-2.2 J12.2 J12.3

[lonsATue 1 akTyanbHOCTb OIIK-2.3IIK- | JI2.4 JI12.5
MOJIEMPOBAHUS B KOMIOHEHTaX 6.1 I[1K-6.3 JI12.6J13.1
npupobl. Knaccudukanms 213253 254
Mopeneid. Cepbl npuMeHEeHNS 9526 97
MoJeNel B IPUPOJOYCTPOICTBE U
BOJIONOJIB30BaHuU. Poiau Moneseit
10 UX GYHKIIMOHATILHOMY
Ha3HaueHU10. Buapl Mmonenei.

DopMbl Mozenei.
MaremaTrueckuil anmapar Juist
mocTpoeHus Mmoxenei. /Jlex/

1.2 Jlextus 2. CTPYKTYPA, OTAIIbI 2 VYK-1.1 YK- JI.1J11.2 K 1
N TPEBOBAHUMA K 1.3 VK-14 JI1.3J12.1
MOJEJIMPOBAHUIO OIIK-2.2 J2.2J12.3

Crpykrypa npoiecca OIIK-2.3TIK- | JI2.4J12.5
MOJISITMPOBAHMSL. JTAIbI Mporecca 6.1 I1K-6.3 JI2.6J13.1
MozenupoBanus. TpeboBanus K 212233524
TouHocTH Moeneil. [Ipouenyps 2536 B7
peanu3aiyu mpoIeccoB
MOJENUPOBaHUs. Y CJIOBUS
obecrieyeHus mpoiecca
MonenmupoBaHus. CriocoObI
MIpeCTaBICHUSI OOBEKTOB
MozenupoBaHus. Bunbl
perpeccHoHHbIX Moenel /JIex/

1.3 Jlexus 3. UMUTALIMOHHOE 2 VK-1.1 VK- JI.1 J11.2 K 1
MOJEJIMPOBAHUE 1.2 YK-1.4 JI1.3712.1
[MPOLIECCOB B OIIK-2.1 J2.2J12.3
KOMITIOHEHTAX ITPPO/IbI OIIK-2.2TIK- | JI2.4 JI2.5

CyTbh IMHTALIMOHHOTO 6.1 T1IK-6.3 JI2.6J13.1
MozenupoBaHus. JJocTOMHCTBA 2132353 54
WMHUTAIMOHHOTO MOJCIUPOBAHUSI. D556 D7
HenocTaTkit ”UMUTAITUOHHOTO
MonenupoBaHus. [Ipumenenmne
MMUTALUOHHOTO MOAETHPOBAHUSL.

KomnbrorepHoe MozenupoBaHue.
UwrcneHHbIC METOIBI HAXOXKICHHSI
BBIUUCIIIEMBIX TIAPAMETPOB TIPH
MMUTALUOHHOM MOJIETUPOBAHUU:
0011IHE TOJIOKEHHSI, METO/,
TIOJIOBUHHOTO JICIEHUS, METO
MIPOCTBIX UTEPALIMH, METO]
HeroToHa (MeTOA KacaTeNbHBIX),
meToJ xopa. [IporpamMmmHoe
obecrieueHne

MonenupoBanus /Jlex/

1.4 M3yueHne TeopeTH4ecKoro 22 VYK-1.1 VK- JIT.1JI1.2 IIK 1
Marepuana no paszaeny «Teopus u 1.2 VK-1.3 JI1.3J12.1
MpaKkTUKa MaTeMaTH4YeCKOro VK-1.4 OIIK- | JI2.2J12.3
MOJIENTMPOBAHMS B KOMIOHEHTaX 2.1 OIIK-2.2 J12.4 J12.5
TIPUPOIBD. OIIK-2.3 TIK- JI2.6J13.1

TpeGoBaHUs IPaBOBHIX, 6.1 1IK-6.2 | D1 22323 54
HOPMATUBHBIX U Jp. JOKyMEHTOB K [K-6.3 3526 27

JTamam, coctaBy padoT u
JIOCTOBEPHOCTH PE3yJIbTATOB
MOJIEITUPOBAHHS MTPOIIECCOB.
ITonroroska k
TIPOMEKYTOYHOMY KOHTpOITt0 Nel
«OCHOBBI MATEMaTHYECKOTO
MojaenupoBaHusy. /Cp/




Pa3znen 2. Moaesu npoueccos 1
00bEKTOB B MeJIUOPALIMHU

2.1 Jlexuus 4. UCXOHBIE 2 VK-1.1 VK- JI1.1J11.2 K 2
MMOJIOXEHUSA U TTIPUMEPHI 1.3 YK-14 JI1.3J12.1
[IPUMEHEHUS MOJIEJIEN B OIIK-2.1 J2.2J12.3
[TPOBJIEME OIIK-2.31TIK- | JI2.4J12.5
BOJOITOJIb3OBAHUM A 6.1 TIK-6.3 J12.6J13.1

O6mue monoxenus. Mcxonusie 213233 54
TIOJIOKEHUS AJIST MOAETUPOBAHUS D556 D7
IIPOLIECCOB BOOIOJIBb30BaHMS.

Knaccudumkanus Mmojgenei,
HCIOJB3YEMBIX B BOTHOM
xo3sicTBe. Mozenp pacuera
BOJIOXO3SICTBEHHOTO OaaHca.
MojenupoBaHue yInpaBieHUs
BojoXpaHuIueM. /Jlex/

2.2 Jlexuus 5. MOJAEJIMPOBAHUE 2 VYK-1.1 VK- JI.1J11.2 K 2
[MPUPOHBIX 1 1.3 VK-14 JI1.3J12.1
TEXHOJIOTMYECKNX OIIK-2.2 J12.2J12.3
[MPOLIECCOB B OIIK-2.3TIK- | JI2.4J12.5
[IPMPOJIOOBYCTPOMCTBE U 6.1 [IK-6.3 JI2.6J13.1
BOJOIIOJIb30OBAHUN 2122033 54

MopaenupoBaHue TUHAMHKA D556 D7
HM3MEHEHHUS BJIaro3anacoB Ha
OpOLIaEMOM HOJIE.
MopenupoBanue
BHYTPHUXO3AHCTBEHHOTO TIJIaHA
BOJIOTIONIBb30BAHMSL.
MopenupoBaHue pexxuMOB
OTIEPATUBHOTO YIPABICHUS
nonusaMu. Mcnions3oBanue
mozenupoBanus B coctase CIIITP
CTIEIHAIACTOB
pupo000ycTpoiicTBa 1
BOJIONIONB30BaHuA. /JIex/

23 Jlexuus 6. MOJJEJINPOBAHUE 2 VK-1.1 VK- J1.1J11.2 K 2
PE’XXMMOB VYIIPABJIEHUA 1.3 YK-14 JI1.3J12.1
MMPOLIECCAMU B OIIK-2.2 J2.2J12.3
[IPMPOJIOOBYCTPOMCTBE 1 OIIK-2.31TIK- | JI2.4J12.5
BOJOIIOJIb30OBAHUN 6.1 [IK-6.3 J12.6J13.1

MogenupoBaHue yInpaBieHUs 01223354
BOJIOPACIIPEICICHUEM C D556 D7
HCIOJb30BaHUEM MIPUHIIHIIA
PETYIUPOBAHUS 110 BEPXHEMY
6bedy. MoaenupoBaHue PeKUMOB
ynpasiieHus paboToi arperaTtos
HaCOCHOM CTaHIIUU.

MopenupoBaHue pexxuMoB
yIpaBieHUs BOJAONOAAYEH C
HCIOJIb30BaHUEM PETYJINPYIOIINX
eMKocTell. MonenupoBaHue
JHCHEeTIEePCKOro rpaduka
Bonopacnpenenenus. /Jlex/

2.4 M3yueHne TeopeTunaeckoro 22 YK-1.1 VK- JIT.1JI1.2 IIK 2

Marepuana 1o pasiemy. 1.2 VK-1.3 JI1.3J12.1

Mopnenu nuaHupoBaHUs, VK-1.4 OIIK- | JI2.2J12.3
KOHTPOJISA, PEeryJTUpOBaHUS U 2.1 OIIK-2.2 J12.4 J12.5
MOHUTOPHHTA MPOIIECCOB B OIIK-2.3 TIK- JI2.6J13.1
MEJHOpAINK: UCXOJAHbIE TaHHBIE, 6.1 1IK-6.2 | D1 22323 54
ANTOPUTMBI, IPOrpaMMHast [1K-6.3 3526 27

peanusanuys, J0CTOMHCTBA U
HEIOCTATKH, IPUMECHEHHE.
IlonroroBka k
MIPOMEKYTOUHOMY KOHTPOITIO Ne2
«Mozenu npoueccoB 1 00BEKTOB B
Menroparumy. /Cp/




Paznen 3. lIpuknagnoe
MO/ eTHPOBAHNE MPOLECCOB U
00bEKTOB MeJIMOPALHU

3.1 Tema 1. MOAEJIMPOBAHUE YK-1.1 YK- JI.1 J11.2 TK 1
IMMPOLIECCOB 1.3 OIIK-2.1 JI1.3J12.1
I[IJIAHUPOBAHH S HA OIIK-2.2 J12.2712.3
BOJIOXO03SIMCTBEHHBIX OIIK-2.3ITIK- | JI2.4J12.5
CUCTEMAX. 6.1 I1K-6.2 J12.6J13.1
3ansarue Nel.l. Pa3paboTka [1K-6.3 212233 24
aJIrOpuTMa U KOHTPOJIHLHOTO 26 37
IpuMepa IiaHa 3abopa BOJbI
BOJIOTIONIb30BATEISIMU
3anstue Nel.2. PazpaboTka
MMUTAIMOHHON MOJICIH TTaHa
3ab0pa BOJIbI
Bozomnonb3oBatTensmu /IIp/

32 Tema 2. MOJEJIMPOBAHUE VK-1.1 VK- J1.1J11.2 TK 1
JUCTIETYEPCKOI'O 1.4 OIIK-2.1 JI1.3J12.1
YITIPABJIEHUS HA CUCTEMAX OIIK-2.2 J12.2712.3
[IPUPOJIOOBYCTPOMCTBA U OIIK-2.3TIK- | JI2.4J12.5
BOJOIIOJIbB30OBAHI A 6.1 I1K-6.2 J12.6J13.1
3ansTue Ne2.1. CocraBnenue [TK-6.3 213233 54
JUCHETIePCKOro TpauKa U pacuér 3536 37
KOHTp. IpUMeEpa.
3ansatue Ne2.2. PazpaboTka
WMHUTAIIMOHHON MOJENN
JHCHEeTIepPCKOro rpaduka
BOJIOPACIPEICIICHHUSI.
3ansatue Ne2.3. Pa3paboTka
MMUTALIMOHHOW MOJIETTH CUCTEMBI
MOJICPKKU MIPUHSTHUS PELICHUI
JFCIETICPCKOH CITY>KOBI CHCTEMEL.
3ansaTtue Ne2.4. UmMutanmonHoe
MOJIETTHPOBaHUE PabOTHI
mucrieraepa. /TIp/

3.3 Tema 3 MOJAEJIMPOBAHUE VK-1.1 VK- J1.1J11.2 TK 1
PE’XXMMOB PET'YJIMPOBAHU A 1.4 OIIK-2.1 JI1.3J12.1
HA OBBEKTAX OIIK-2.2 J2.2J12.3
[IPMPOJIOOBYCTPOMCTBA 1 OIIK-2.3TIK- | JI2.4J12.5
BOJOITIOJIb30OBAHUM A 6.1 I1K-6.2 J12.6J13.1
3ansTue Ne3.1. MonenupoBaHue [IK-6.3 213233 54
MIPOLIECCOB MOJIa4X U 3a00pa BOABI D556 D7
C HCTIOJIb30BaHIEM
PeryIHpYIOINUX EMKOCTEH.

Pa3paboTka anroputma u pacder
KOHTPOJIBHOTO MpUMepa

3ansaTue Ne3.2. PaspaboTka u
HCTIOJIh30BaHUE UMHUTAITMOHHON
MOJICTIH PEryIHPOBAHUS MOJAYH U
3a00pa BOJIBI C UCIIOJIB30BAHUEM
perymupyronmx eMxocteit. /I1p/

34 Tema 4. MOAEJIMPOBAHUE VK-1.1 YK- JI.1 J11.2 TK 1
JUHAMUWKHA N3MEHEHU A 1.3 OIIK-2.1 JI1.3712.1
MMPOLIECCOB HA OFBEKTAX OIIK-2.2 J12.2712.3
[IPUPOJIOOBYCTPOMCTBA 1 OIIK-2.3IIK- | JI2.4J12.5
BOJOITIOJIb30BAHUM A 6.1 I1K-6.2 JI2.6J13.1
Pemenne komiuiekca 3a1ay 1o I1K-6.3 213253 34
HanpasieHuto «BonocHabxeHune u 2536 27

BojooTBeieHue» /I1p/




3.5 Tema 5. PEHIEHUE 1 4 YK-1.3 VK- J1.1J11.2 0 TK 1

OIITUMM3ALIMOHHBIX 3ATAY 1.4 OIIK-2.1 JI1.3712.1
C UCITIOJIL30OBAHUEM OIIK-2.2 J2.2J12.3
CPEACTB UMHUTAILIMOHHOI'O OIIK-2.31IK- | JI2.4J12.5
MOJEJIMPOBAHUA 6.1 IIK-6.2 J12.6J13.1
3angTue Ne5.1. OnTumu3zanus [1K-6.3 21932393 54
pacmpeienieHus pecypcoB mpu 2536 07

opraHusauu TEXHUYICCKOIo
00CITy)KMBaHUS MEIIMOPATHBHBIX
CHCTEM.

3ansTtre Ne5.2. Paspaborka u
HCIIOJIb30BAaHHUC PIMHTaL[PlOHHOﬁ
MOJICTIH OTITHMU3ALINH
pactpenenenus pecypcos. /IIp/

3.6 Tema 6. ICIIOJIb30OBAHUE 1 4 VK-1.1 VK- JI1.1J11.2 0 TK 1
MOJEJIMPOBAHUS U1 1.2 YK-1.3 JI1.3J12.1
KOHTPOJIS1 KAYECTBEHHBIX VYK-1.4 OIIK- | JI2.2J12.3
[IOKA3ATEJIEIA 2.1 OIIK-2.2 J12.4J12.5
BOAOOTBEJJEHUA OIIK-23IIK- | JI2.6J13.1
3ansatue Ne6.1. UMurtanuonsoe 6.1 IIK-6.2 D1 5253 D4
MOJIENIMPOBAHUE BIUSHUS I1K-6.3 35026 97

PEXUMOB BOJIOOTBENIEHHS Ha cOpOC
3arps3HAIONINX BEIIECTB B BOJHBIN
OOBEKT.

Banarue Ne6.2. UmutanmonHoe
MOJIETUPOBAaHUE paclpeleIeHUs
ToJIel KOHLIEHTpauui
3arpsI3HSAIOUINX BEIIECTB B BOJHOM
obsexre. /TIp/

3.7 M3yuyeHne TeopeTuuecKkoro 1 20 VK-1.4 OIIK- | JI1.1JI1.2 0 TK 2
MaTepuaa 1o pa3aeiny 2.1 OIIK-2.2 JI1.3J12.1
«IIpuknagHoe MoieIpoBaHHE OIIK-2.3TIK- | JI2.2J12.3
IIPOIIECCOB 1 OOBEKTOB 6.1 ITK-6.2 J12.4 J12.5
IpUpPo1000yCTPONCTBA U I1K-6.3 JI2.6J13.1
BOJIOITOJIE30BAHMS» U BBITIOJHEHHE D152 53 D4
paznenos PI'P: 2536 D7

1. Pazpabotka T3 Ha coznaHue
MaTeMaTHUYECKON MOJIENIH.

2. PazpaboTka anroputma
paboThI MOJIEIIH.

3. Pa3zpaboTka mporpaMMHOTo
obecnieuenus mozenu. /Cp/

3.8 IToaroroBka K UTOrOBOMY 1 4 VK-1.1 VK- JI1.1 J11.2 0 HK
KOHTpOIIO (3auéry) /3auét/ 1.2 VK-1.3 JI1.3J12.1
VK-14 OIIK- | JI2.2J12.3
2.1 OIIK-2.2 J12.4 J12.5
OIIK-2.3 TIK- J12.6J13.1

6.11IK-6.2 | 12232354
I1K-6.3 D526 D7

6. @OH/I OHEHOYHbIX CPEICTB

6.1. KoHTpoJIbHBIE BONPOCHI M 3aJaHUS

J1J1s1 KOHTPOJISI yCIIEBaeMOCTH CTYACHTOB OYHOHM (pOpMBI 00YUYCHUS U pe3yIIbTATOB OCBOCHHS IUCIUIUTHHEL «MaTeMaTH4ecKoe
MO/JIEITMPOBAHKE TIPOIIECCOB B KOMITOHEHTAX MTPHPOIBD) MPUMEHSIETCS] OAIITbHO-PEUTHHTOBAS crcTeMa. B kauecTBe OleHOTHBIX
CpPEZCTB UCTIONB3YIOTCS:

- 1711 KOHTPOJISI OCBOCHUSI TEOPETUUECKUX 3HAHUH B TEYCHHE CEMECTpa MPOBOATCS 2 poMexkyTouHbix koHTposs (ITK1, TTK2)
o 1-omy u 2-My pazJieniaM TUCIHILTHHBI COOTBETCTBEHHO B ()OPME AJIEKTPOHHOTO TECTHPOBAHUS M PAOOTHI CO CIIEUATLHBIMU
IporpaMMaMy Ha KOMIIbIOTEpax B a.128-B;

- U1 OLIEHKH MTPAaKTUYECKUX 3HAHUH B TeUeHUe ceMecTpa npoBosTes 2 Tekymux kKoHTpoist (TK1 - BeimonHeHue u 3amura
O0TUY€TOB 110 TeMaM npakrudeckux 3anartuid; TK2 - 3ammra PI'P).

Hrorossrii koHTpois (UK) — 3a4ér.

Bompocs! K HTOroBoMy KOHTpOJIIO (3a4€ETY)

L. IonsTHE N aKTyaJbHOCTH MOJCIUPOBAHHS B KOMIIOHEHTAX IPHPOJIBL.

2. Krnaccudukarms mMonemnei.

3. Cdepsl npuMeHeHHst MoJeNieil B PUPOAOYCTPOMCTBE U BOJOIOIB30BAHUY.




4 Ponu mozeneit mo ux QyHKIMOHAIBHOMY Ha3HAYEHHIO.
5. Bunel monenen.

6. DopMbl MozETIEN.

7 MareMaTuuecKuil annapar Al DOCTPOCHUsS MOJCIEH.
8 CrtpyKTypa mporecca MOAEIUPOBAHUSL.

9. Oransl npouecca MoJAeIUPOBaHUSL.

10. TpeOoBaHUA K TOYHOCTH MOJEIICH.

1. IIpouenyps! peanuszanuy IPOLECCOB MOJECIUPOBAHUS.

12. YcnoBust obecrnedyeHns: Nporecca MoJEINpPOBaHUSL.

13. Crioco0B! IIpeAcTaBICHUST 00BEKTOB MOJICIHPOBAHMS.

14. Bunsl perpecCHOHHBIX MOJENEH.

15. CyTb UMHUTALMOHHOTO MOJAEIHPOBAHUSL.

16. JIOCTOMHCTBa MMHUTAIIMOHHOTO MOJEIHPOBAHUSI.

17. HepnocraTku MMUTallMOHHOIO MOJETUPOBAHUS.

18. [IpumeneHre UMUTALIMOHHOTO MOJETUPOBAHUS.

19. KommerorepHoe MojienupoBaHue.

20. UYncreHHBIE METOBI HAXOXK/ICHHS BBIYHCIIIEMBIX ITapaMeTPOB IPH UMHUTAIMOHHOM MOJAETHPOBAHUH: METOJ
TOJIOBHHHOTO JEIEHHS, METOA IIPOCTHIX NTeparii, MeTox HproToHa (METO KacaTeIbHBIX), METOI XOPA.

21. [IporpaMmHOe obecriedeHne MOIEIUPOBAHHUSL.

22. HcxonHble MOI0XKEHHs A MOAEIUPOBAHHS MPOLECCOB BOAOMONIB30BAHMS.

23. Krnaccudukarmst Monene, HCIONB3yeMBIX B BOJHOM XO3SIHCTBE.

24. Mogens pacueTa BOJIOXO3SHCTBEHHOTO OanaHca.

25. MopenupoBaHue ympaBleHHs: BOAOXPAHUIUILEM.

26. MopenupoBaHie THHAMHKA H3MEHEHHS BIAro3amacoB Ha OpOIIaeMOM IToJIe.

27. MogenupoBaHue BHYTPUXO3SIHCTBEHHOIO IIaHA BOJONOJIb30BAHU.

28. MopenupoBaHue pPeXKUMOB ONEPATHUBHOTO YIPABIEHUS MOJIUBAMH.

29. HcnonezoBanue monenuposanus B cocrase CIIIIP cnenuanicToB npuponoo0ycTpoicTBa U BOJOIOIb30BAHMS.
30. MopenupoBaHue yIpaBiIeHUs] BOAOPACIpeeTICHAEM ¢ UCTIONB30BAHNEM TPHHIIMNIIA PETYJIUPOBAHHS IO BEPXHEMY Obedy.
31. MopenupoBaHue pexXUMOB yIpaBICHUs pabOTOH arperaToB HACOCHOW CTAHLIUIO

32. MogaenupoBaHue pexXKUMOB yIpPaBICHUs] BOJONOAAYEH ¢ HCHONb30BAHUEM PETYIUPYIOMIUX €MKOCTEH.

33. MopenupoBaHHe AUCIIETUYSPCKOTO Tpadrka BOIOpACIIPEICICHHS.

6.2. Tembl NHCbEMEHHBIX PadoT

ConeprkaHue pacdeTHO-TpapuIecKoil paboTHI

Tema: "Pa3paboTka MaTeMaTHYECKOH MO PaOOTHI 00BEKTA FITH MPOIecca BOIOMOIB30BaHUS "

Hcxonnble qaHHbIe:

1. OOBeKT KOHTPOJIS ¥ I3MEPEHHA: (COTIIACHO TeMbI MarkuCTepPCKOl paboTHI)

2. HopmaTHBHBIE TOKyMEHTHI M TPEOOBAHIS 0 IPOSKTHPOBAHMIO M AKCIUIyaTaIllK 00BeKTa (TIporiecca).

3. HopmaTuBHBIE JOKyMEHTHI ¥ TPEOOBAHHS 0 MaTEMaTUIECKOMY MOJESIHPOBAHUIO U Pa3pabOTKe MPOrpaMMHOT0 o0ecrieueHus
MOJICJICH.

3ananue:

1. Pa3paboTarh TEXHUYECKOE 33/IaHUe HA CO3JJaHNEe MaTeMaTHIeCKOH MojeH 00beKTa (IpoIiecca) Wik ero dJIEMEHTa.

2. Pa3paboTatp anropuT™ padoThl MOJEIH.

3. PazpaboTars mporpaMMHOe oOecTiedeHHEe MOJISITH.

Crpykrypa nosicHuTeNbHOM 3anmickd PI'P 1 ee opreHTHPOBOUHBIN 00BEM

3amanue (1c.)

Beenenue (1 c.)

1. Pa3paboTka TEXHUYECKOTO 33J]JaHHEe Ha CO3JIaHke MaTeMaTrdeckoi monenn (3 ... 4 c.)

2. Pa3zpaboTxka anroput™a pabotst mozenu (3...5 c.)

3. Pa3paboTka mporpaMMHOro obecreyeHns UMUTAMOHHON Moaenu (5 ... 7 ¢.)

3axmouenue (1c.)

CIUCOK HCITONTb30BAHHBIX UCTOUHUKOB (1 ¢.)

PI'P BeIONHSAETCS CTYJACHTOM WHIUBHIYAIBHO 0] PYKOBOACTBOM IIPEHOaBaTeNs BO BHEAYIUTOPHOE BPEMs, CAMOCTOSITENILHO.
CpoK c1auu 3aKOHYECHHOH pabOThI Ha MPOBEPKY PYKOBOIUTEINIO YKa3bIBaeTCs B 3amaHuu. [locie mpoBepKu U T0pabOTKU YKa3aHHBIX
3aMeuaHni, paboTa 3amuniaeTcs. [Ipy moI0KUTETFHOM OIIEHKE BEIITOTHEHHOM CTyICHTOM paboTe Ha TUTYJIBHOM JINCTE pabOTHI
CTaBUTCA - "3aUTEHO".

6.3. ®oH/1 OLICHOYHBIX CPEACTB

1. TIOKA3ATEJIN, KPUTEPUN U IIKAJIbI OHEHNBAHWA KOMITETEHIIUU

Onenka copMupoBaHHOCTH KomneTeHIMH y cTyaenToB HUMU JIon’AY u BeicTaBlieHHE OLIEHKH MO OTJAEIbHON AUCIMILIHHE
BEJIETCS CICIYIONUM 00pa3oM:

- IUTS CTYZCHTOB OYHON ()OPMBI 0OYUEHISI UTOTOBasI OIIEHKA MO0 JUCIUIUINHE BhIcTaBisgercs mo 100-0ayutbHoi crcTeMe, a 3aTeM
MIEPEBOJUTCS B OLICHKU «OTIMYHO», «XOPOIIO», «YJOBIETBOPUTEIILHO», «HEYIOBIETBOPUTEIbHOY, «3aUTCHO» U «HE 3aUTEHON;
- JUTSL CTYZICHTOB 3a0YHON M OYHO-320YHON (POPMBI 00YUEHHSI OLICHUBACTCS 10 MATHOAUILHOM IIIKaJIe, OLICHKAMH «OTIUYHOY,
«XOpOIOY, KyIOBIETBOPUTEIHLHOY, «HEYIOBIETBOPUTEIBHOY; «3aYTCHO» WM «HE 3a4TECHOY.

Bricokuii ypoBeHb OCBOCHUS KOMITETEHIINH, HTOTOBasI OIICHKA 10 JUCHUTUINHE «OTIMIHO» WK «3a4TeHoy» (90-100 6ammos):
TTy0OKO U MPOYHO YCBOWJ MPOTPaMMHBIN MaTepuall, HCUepIbIBAIOIIE, TOCIEI0BATEIbHO, YETKO U JIOTUYECKH CTPOIHO ero
M3JIaraeT, yMeeT TECHO YBS3bIBATh TEOPHIO C MPAKTUKON, CBOOOTHO CIPABIIAETCS C 3a1a4aMH, BOIPOCAMH H APYTHMHU BHIAMH
MIPUMEHEHHUS 3HAHUH, TPUYEM HE 3aTPYJHICTCS C OTBETOM IPU BUAOM3MEHEHUH 3aJaHU|, UCTIOJIb3yeT B OTBETE MaTepual




MOHOTpahuUeCcKON TUTEPaTyphl, IPABMIFHO 0OOCHOBBIBACT IPHHATOE PELICHNE, BIIaeeT pAa3HOCTOPOHHUMH HABBIKAMHU H
IpUeMaMHU BBIIIONHEHUS NIPAKTUYECKUX 3a/1a4. CHUCTEMHO U MJIaHOMEPHO pabOTaeT B TEUCHUHU CEMECTpa.

[ToBBIIIEHHBIH YPOBEHb OCBOCHUS KOMITETEHIINH, NTOTOBAsI OICHKA IO JTUCIUTUINHE «XOPOIIO» WK «3adTeHo» (75-89 6amioB):
TBEPAO 3HACT MAaTepHa, TPAMOTHO U II0 CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIIPOC,
IpPaBUIBHO MPUMEHSET TEOPETUUECKUE MONOKEHUS MIPU PEIICHUH ITPAKTUIECKUX BOIIPOCOB U 33/1a4, BIIaJeeT HeOOXOAUMBIMU
HaBBIKAMH ¥ IPHEMaMH HX BBINOJTHEHUS. CHCTEMHO U IIIAHOMEPHO paboTaeT B TEYEHUU CeMecTpa.

[ToporoBelii ypoBeHs OCBOCHHS KOMITETEHITHI, HTOTOBAs OIEHKA TI0 TUCIUIIIHHE «YIXOBICTBOPUTEIHFHOY WIH «3a4TeHO» (60-74
6ana): IMeeT 3HAHUS TOINBKO OCHOBHOTO MaTepHaia, HO He yCBOMII €T0 JeTanel, JOMyckaeT HeTOYHOCTH, HEAOCTaTOUHO
HpaBuIbHBIE (POPMYIMPOBKH, HAPYIICHUS JIOTHYECKOH MOCIEJ0BATEIBHOCTH B H3JI0KCHUH TIPOrPaMMHOT0 MaTepHalla, UCIbIThIBACT
3aTpyIHEHUS P BHITTOJHEHNH TPAKTHYECKIX padboT. [IoporoBelil ypoBeHb OCBOCHHUS KOMIIETCHIINH HE C(OPMHUPOBAH, NTOTOBAS
OLICHKA 10 AUCIHUIUINHE «HEYAOBICTBOPUTEIHHOY HIIH

«He3auTeHo» (MeHee 60 OansIoB): He 3HAET 3HAUYMUTENFHON YaCTH MPOrPaMMHOT0 MaTepHana, JONyCKaeT CyIIeCTBEHHbIE OIHOKH,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPyIHEHHUSAMH BBINOIHSET IIpakTHYeckue padoTsl. Kak npaBuio, oreHKa «HeYI0BIETBOPHTEILHO
CTaBUTCSA CTYJCHTAaM, KOTOPBIE HE MOTYT IPOAOIDKUTE 00y4eHHe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH MUCIUIUINHE.
Kpurepun oneHk: ypoBHS c(hOPMUPOBAHHOCTH KOMIETEHIIUH U BHICTaBICHUE OLIEHOK MO KypcoBoMmy mpoekry (KIT) nnu xypcoBoit
pat6ore (KP):

- Bricokuii ypoBeHb OCBOCHUS KOMITETEHIINH, OTICHKa «OTIIHIHO» (25 — 23 6amna mis KIT; 20 — 18 6amia st KP): pabota
BBIIIOJTHEHA HA BBICOKOM IIPO(eccCHOHAIFHOM ypoBHE. I10THOCTEIO0 COOTBETCTBYET ITOCTABICHHBIM B 3aIaHUH LIEJISAM M 3a/1a4aM.
[IpencraBneHHbII MaTepuan B OCHOBHOM BEPEH, AOIYCKAIOTCS MeJIKIe HeTOYHOCTH. CTyIeHT CBOOOJHO OTBEYAeT Ha BOMPOCHL,
CBSI3aHHBIC C TPOEKTOM. BbIpaskeHa CIIocOOHOCTD K IPOQeCCHOHATBHOM afanTaun, HHTEPIPeTalui 3HaHUH U3
MEKANCIUIUTMHAPHBIX 00IacTel

- [oBbIIEHHBIH YPOBEHb OCBOCHUS KOMIETEHIIUH, OIIeHKa «xopormioy» (22-19 6amna mis KIT; 17 — 15 6amna qis KP): pabora
BBITIOJTHEHA Ha JJOCTATOYHO BHICOKOM ITPO(ECcCHOHAIBHOM ypoBHE. JlomymieHo 1o 3 HerpyObIX olIMOOK, He BIUSIOMNN Ha
pesynbTar. CTyJeHT OTBEYAeT Ha BOIIPOCHI, CBI3aHHEIE C MIPOEKTOM, HO HETOCTATOYHO ITOJTHO.

- [oporoBelit ypoBeHb OCBOCHUSI KOMIIETCHITHH, OIIEHKA «y0BIeTBOpUTEIbHOY» (18-15 6amma nma KII; 14 — 12 6anna o KP):
ypOBEHb HEJJOCTaTOYHO BBICOK. JlOMyIEeHO 10 5 OMHOOK, He CYIIECTBEHHO BIMSAIOMINX HA KOHEUHBII pe3yNbTaT, HO X0 PelleHHs
BepHbIil. CTyI€HT MO>KET OTBETUTH JIMIIb Ha HEKOTOPBIE U3 33[]aHHBIX BOIIPOCOB, CBS3AHHBIX C IIPOEKTOM.

- [ToporoBelit ypoBeHs OCBOCHUS KOMITETCHITHH HE ChOPMHUPOBaH, OIIEHKA «HEYAOBIETBOPHUTEIbHO» (MeHee 15 6ammos ms KT,
Mmeree 12 6amnos amst KP): paboTa BbITOIHEHA HA HU3KOM ypoBHe. J{omymieHs! rpy0sie onOku. Penenne npuHINIHANBEHO He
BepHO. OTBETHI Ha CBA3aHHBIC C IIPOESKTOM BOIPOCH OOHAPYKHMBAIOT HEIOHMMaHHUE NPEMETa U OTCYTCTBHE OPHEHTALUH B
Marepuae mpoeKTa.

2. METOJIUYECKUE MATEPHUAJIbI, OTIPEJIEJISIIOIIME ITPOLIE/LY Pbl OLIEHMBAHW S 3HAHUM, YMEHUIA,
HABBIKOB U (UJIN) OIIBITA JIEATEJILHOCTU, XAPAKTEPU3VIOIIUE DTAIIbI ®OPMUPOBAHM I KOMITETEHLIVH
OOmmii MopsIIOK MPOBECHNUS MIPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHHI, HABBIKOB U (VIJTH) OIBITA IESATEINEHOCTH, COOTBETCTBHE
UHIUKATOpaM JOCTIDKEHHS C(hOPMHUPOBAHHOCTH KOMIICTEHIIMI OTIpe/IeNieH B CIEAYIOIIUX JTOKAaIbHBIX HOPMATHBHBIX aKTax:

1. ITonoxkeHue o Tekyuiei arrectanuu 3HaHui oOydaromuxcss B HUMU JITAY (B nelcTByOIIEH peaaKium).

2. ITomoxeHue 0 IPOMEKYTOTHON aTTeCTaNH 00YJAIOIINXCS IO TIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOMICH peIaKIunm).
JIOKyMEHTBI pa3MeIeHs! B CBOOOIHOM focTyte Ha opunuansaoM caiite HUMU lorl’AY https://ngma.su/ B pa3nene: ['maBHas
ctpanuua/Ceenenus 06 o6pa3oBaTenbHON opranuzanui/JIokanbHple HOPMaTHUBHBIE aKThI.

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPENCTB

1. OUEHOYHBIE CPEJJCTBA TEKYIIEI'O KOHTPOJIA:

- TECTHI A7 IpoBeaeHus mpoMeskyTouroro koHTpoist (I1IK). XpaHsarcs B 31eKTPOHHOM BHJIE HA COOTBETCTBYIOIIEH Kadenpe;
- pa3ensl HHANBUYaNbHBIX 3aJaHni (IINChMEHHBIX PaboT) 00yJaronmuxcs;

- JJOKIIaJ, COOOIIEHHe 10 TeMe MPAKTUIECKOTO 3aHATHS;

- 33/1a4¥ U 33JaHHUS.

2. OLIEHOYHBIE CPEJCTBA ITPOMEXYTOYHOM ATTECTALIMU:

- KOMIUIEKT OMJIETOB AT 3a4eTa. XpaHUTCA B OyMaXXHOM BHJIE Ha COOTBETCTBYyIomeiH kadeape. [TommexuT exeroqHomy
OOHOBJICHHMIO U NEpeyTBEPIKACHUIO. YKCII0 BApHAHTOB OMIIETOB B KOMILIEKTE HE MEHEE YKCJIa CTYJICHTOB Ha dK3aMeHe/3a4eTe.

7. YHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECITEYEHHUE JUCIUIIJIMHBI (MOAYJISA)

7.1. PexomMeHnayemast quTepaTrypa

7.1.1. OcHoBHAs1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narensctBO, rof
JI1.1 [Kopxos B.1., Kopxxos | MaTtemaTndeckoe MOJAEIUPOBAHUE MPOLIECCOB B KOMIIOHEHTAX Hosouepxkacck, 2017,
n.B. IPUPOIBL: YueOHOE Tocodre sl MAaTrMCTPaHTOB HAIPABICHUS http://biblio.dongau.ru/MegaPr
20.04.02 "TIpupomooOycTpoiCcTBO U BOAOIIONIBb30BaHUE" oNIMI/UserEntry?
Action=Link FindDoc&id=12
5975&idb=0
JI1.2 |T'onoBanoB A. U., [TpupoaooOycTpoiicTBO: yueOHUK Canxkr-IletepOypr: Jlans, 2022,
3umuH @. M., Ko3nos https://e.lanbook.com/book/212
. B., Kopuees U. B. 003




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI1.3 [TonoBanos A. H., Menuopanus 3eMenb: YIeOHUK Cankr-IletepOypr: Jlans, 2022,
Atinapos U. I1., https://e.lanbook.com/book/212
I'puropos M. C., 078
Kpacnomexos B. H.

7.1.2. lonoJHHUTENbHAS JTUTEPATYPA
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBO, ron

JI2.1 |Kopxos B.11.,, MatemaTHuecKoe MOIENUPOBaHHUE IIPOLIECCOB B KOMIIOHEHTaX Hosouepxacck, 2017,
Kopxosa T.B., MPUPOIBL: IPAKTUKYM IS MATUCTPAHTOB HATIPABICHUS http://biblio.dongau.ru/MegaPr
Copoxkuna O.B. "TIprpoa000yCTPONCTBO U BOOMOIL30BaHUE" oNIMI/UserEntry?

Action=Link FindDoc&id=12
5974&idb=0

JI2.2 |Cenesnes B. E., Maremartnueckoe MOJEIUPOBaHNE TPYOOIIPOBOIHBIX CETeH 1 Mocksa ; bepaus: lupexr-
Anemnn B. B., CHCTEM KaHaJIOB: METO/IbI, MOJICTIH U aJITOPUTMbI: MOHOTpadus Menua, 2014,

Ipsumos C. H. https://biblioclub.ru/index.php?
page=book&id=260662

JI2.3 | Kopxos B.11., MaTtemaTHuecKoe MOIENUPOBaHHUE IIPOLIECCOB B KOMIIOHEHTaX Hosouepxacck: , 2017,
Kopsxosa T.B. TPUPOJIBL: IPAKTUKYM U1l MATUCTPAHTOB HANPABICHHS

"TIpupoa000yCcTPOHCTBO U BOIOIOIB30BaHNE"

JI2.4 | Makcumon B.I1. Maremarnueckoe MoJieTupoBaHue TexHuueckux cucrem B AITK: Hosouepxacck, 2017,

KypC JEKIUi [ A7 CTyICHTOB O4YHOU (YOPMBI O0YUIEHUS 110 http://biblio.dongau.ru/MegaPr

IporpaMMe MarucTpaTypbl HanpasieHus moaroTosku "Hazemuo- | oNIMI/UserEntry?

TPaHCIOPTHBIC MAIIUHBI ¥ KOMIUTCKCHI" | Action=Link FindDoc&id=19
0014&idb=0

JI2.5 | Kopxos B.1. Hcnonp3oBanue cpeacTs HHPOPMAITTOHHO-TEXHOIOTHYECKOM Hosouepxacck: JIuk, 2022,

MOJACPKKH Ha METTHOPATUBHBIX CUCTEMAaX: MOHOTpadust http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=42
7434&idb=1

JI2.6 |Kopxos B. 1. Hcnonp3oBaHKe cpencTB HHPOPMAIMOHHO-TEXHOIOTHIECKOH Hosouepxacck: HoBouepk.

MOJICPIKKH Ha METMOPATHBHBIX CUCTEMAax: MOHOTpagus WHXK.-MeTrop. uH-T JloHCKOH
rAv, 2022,
https://e.lanbook.com/book/320
837
7.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI3.1 |HoBouepk. HHX.- PazpaboTka MaTeMaTH4eCKOi MoeIH pabOThl 00bEKTa UK Hosouepxacck, 2016,
MEJIAOP. UH-T mporiecca NpUPoI000yCTPORCTBA UITH BOJOIOIb30BAHUS: http://biblio.dongau.ru/MegaPr
Jouckoit TAY, kag. METOAMYECKUE YKa3aHWUs K BHIMOJIHEHHIO pacdeTHo-Tpadudeckoir | oONIMI/UserEntry?
MEJIHOP. 3eMEb ; paboTs! o aucruIuinHe "MaTeMaTHueckoe MOASTHPOBaHNE Action=Link FindDoc&id=611
coct. B.1.Kopxos, MPOLIECCOB B KOMIIOHEHTAX MPUPOABI" MarCTPaHTOB 77&idb=0
N.B.Kopxos HarnpasieHus "[Ipupomoo0ycTpoiicTBO U BOIOIIOIB30BaHKE" 110
MarucrepckuM nporpammam "Mennopanus 3emens" u
"BogocHabxkeHue U BOgOOTBeAeHUE"
7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn ""UHTepHeTt"
7.2.1 oduuuansueiii caiit HUMU ¢ goctynom B www.ngma.su
JNEKTPOHHYIO OHOIHOTEKY
7.2.2 EnuHoe okHO j0CcTyma K 00pa3oBaTesIbHbIM pecypcaM. | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
7.2.3 CrnpaBouHas cuctema «e-library» JInnensuonnstit norosop SCIENCEINDEXNeSIO-
13947/34486
724 YHusepcurerckas nH(Gopmanmonnas cucrema Poccust | https://uisrussia.msu.ru/
(YHC Poccus)
7.2.5 CnpaBo4dHas ”HGOPMAIMOHHASL CUCTEMA « DKOJIOTHS http://ekologyprom.ru/
7.2.6 Becruiatnas 6ubnmorexka [OCToB u cranmapToB http://www.tehlit.ru/index.htm
Poccun
7.2.7 EnnHoe okHO j0CcTyma K 00pa3oBaTesibHbIM pecypcaM. | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
7.3 IlepevyeHb MPOrpaMMHOro odecrnedeHust
7.3.1 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo0nuien3nonnsiii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunienznonnoe cornamenne KAJI-15-
0377)
732 Maplnfo Bepcus 11 MINWRS1100033492, MINWRS1100036578,

MINWRS1100033529
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Core]DRAW Graphics Suite X4 Education License
ML (1-60)

LCCDGSX4MULAA ot 24.09.2009

734 OmnpeneneHne HKCIUTyaTallMOHHbIX PEXKUMOB CBUIETENBCTBO O FOCYAAPCTBEHHOH PErNCTPaLlK IPOrpaMM
OpOIICHHUS CEIbCKOXO3SHCTBEHHBIX KYJIbTYP st OBM - Ne 2011611080
(«RejOr.xls»)
7.3.5 IIporpaMma MoznenupoBaHus IPOLECCOB yIPABICHUs CBUETENBCTBO O TOCYAAPCTBEHHOH PErnCTpaiuy IporpaMm
BOAOpPACIIPEACICHHUEM C UCTIOJIE30BAHUEM JIOKAJTBHBIX mist OBM Ne 2011613468
PETYJIATOPOB YPOBHEH BOABI IO BepXHEMY Obedy
COOpYKEeHUI
7.3.6 ITporpamMma MOJETMPOBAHUS IPOLIECCOB YIPABICHUS CBUETENBCTBO O TOCYAAPCTBEHHOM PErnCTpaliiy IporpaMm
BOZOpACIPEACICHUEM C UCIIOJIb30BAHUEM JIOKAJTbHBIX mist OBM Ne 2011613468
PETyJIATOPOB YPOBHEH M PACXOIOB BOJIBI
7.3.7 Pacuér criexrpa crannoHapHBIX PEXUMOB TEICHHS CBHICTETHCTBO O TOCYAAPCTBEHHOM PETHCTPAIIK IPOTPaMM
BOJBI B Tpamnelen1ajJbHbIX KaHallax u ms OBM  Ne 2012614736
notkax» (JIOTPA.nws)
7.3.8 NupopmanmonHas moyiepxka AUCIETISPCKOTo CBuUIETENBCTBO O FOCYAAPCTBEHHOH PErnCTpalu IporpaMm
YIIPABIIEHUS BOJOPACIIPENEICHAEM B CUCTEME s OBM Ne 2012614735
KaHAJIOB
739 IMporpamMma MOOHIBHON TOATEPKKU 32124 CBUETENBCTBO O TOCYAAPCTBEHHOM PErnCTpaliiy IporpaMm
9KCIUTyaTallkd U MOHUTOPUHIA Me-THOPUPYEMBIX st OBM Ne 2019660254
3eMeJb
7.3.10 IIporpaMma UMHUTaLIMOHHOTO MOZAEIUPOBAHUS CBUIETENBCTBO O FOCYJAPCTBEHHON PETUCTPALIU IPOrpaMM
PEXXUMOB BOJOINIOAa4YH HA OPOLIAEMOE I10JI€ Ha i OBM Ne 2021664539
3aJ]aHHBIH IEepHOJ| PETYIUPOBAHUS
7.3.11 AdobeAcrobatReader DC JInneH3noHHBII TOTOBOP HA TIPOrpaMMHOE o0ecIieueHre st
MepCOHAIBHBIX KoMITbI0oTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpouno).
7.3.12 Opera
7.3.13 Googl Chrome
7.3.14 7-Zip
7.3.15 IMporpammHas cucteMa it 0OHapyXKEHUs TeKCTOBBIX | JInnensuonHsIi qorosop Ne 6482 ot 28.02.2023 r.. AO
3aMMCTBOBaHHUH B y4eOHBIX M HAY4HBIX paboTax «AHTHIIATHATY
«Antumnaruar. BY3» (uHTepHET-Bepcus);Momyis
«IIporpaMMHBIH KOMIUIEKC IOUCKA TEKCTOBBIX
3aMMCTBOBAHUH B OTKPBITBIX HCTOUHHUKAX CETH
HUHTEPHET
7.3.16 MS Windows XP,7,8, 8.1, 10; Cyo0nuen3nonnsiii goroBop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
7.3.17 MS Office professional; Cybnuuensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaitn Tpeitn»
7.3.18 Microsoft Teams [IpenocraBnsercs 6ecriaTHO
7.3.19 Pacyer mapamMeTpoB peXUMOB OpOLIECHHS CBuzeTeNnbCTBO O OGHULIUATBHON PETUCTPALIUU IPOTPAMMBI
cenbekoxo3siicTBeHHBIX KybTyp ("ROCK .x1s") st OBM Ne2004610996 ot 22.04.2004 r.
7.3.20 Pacder HOpM 1 CTOMMOCTH MUHEPATIBHBIX yIoOpeHHH | CBHIETENBCTBO 0 OUIMANBEHON PETHCTPAUH TPOTPAMMBI
JUTSL OPOIIIAEMBIM CEBOOOOPOTOB B Pa3INIHBIX THIIAX s OBM Ne2007614430 ot 20.10.2007 r.
MOYB C YU4€TOM MOBBIMIEHHS UX IIOJOPOIUSL
("Cap112_O_Ilm_B105.xls")
7.3.21 PacueT nuHaMuKy arpoKIMMabTHYECKHX PECYPCOB U CBUIETENBCTBO O FOCYAAPCTBEHHON pEerucTpanuu
nx perynuposanue (Raduga Irrigation) nporpaMmsl A1t 9BM Ne20099610137 or 11.01.2009 r.
7.3.22 OmnpernencHne SHEPTEeTHUECKUX U JUHAMIYECKIX CBUICTETHCTBO O TOCYAAPCTBEHHON PETHCTPaLlH
XapaKTepUCTUK JTOKAS IJIsl OLCHKU KadecTBa paboThbl nporpaMmsl 1 9BM Ne20099610138 ot 11.01.2009 r.
noxneBanbHoN TexHuKH (SPECTR)
7.3.23 PacueT napameTpoB opolIeHUs IIUPOKO3aXBAaTHBIX CBUIETENBCTBO O FOCYAAPCTBEHHON pPErucTpanuu
JIO’KIE€BAIBHBIX MAIIKMH C IIOJTMBOM IIPH JUKBHIKEHUU nporpaMmsl Anst OBM Ne2019611394 ot 25.01.2019 1.
o kpyry ("PMDR.EXE")
7.3.24 Br160p onTHMAaNBHOTO BapHaHTa MOJINBA CBUIETENBCTBO O TOCYAAPCTBEHHOI PErnCTpanuu

JIOXKJICBATBHON MaIIMHOM (hPOHTAIBHOTO HIIH
KPYTOBOTO AEHCTBHUS U pacyeT MapaMeTPOB OPOIICHHS
("VOVDM.xlIsx")

niporpammsl st OBM No2019614494 ot 05.04.2019 1.




7.3.25

PacueT HOPM U CTOUMOCTH BHOCUMBIX MHUHEPAIbHBIX CBHIETENBCTBO O TOCYAAPCTBEHHON PEerucTpaium
yA00peHuil o] BO3/IEIbIBAEMbIC riporpammsl it 9BM Ne2010610698 ot 20.01.2010 .
CEJIbCKOXO3SCTBEHHBIE KyJIBTYPhI U OPOIIAeMBIX
ceBOOOOPOTOB TSI JAHHOTO TUIIA ITOYBBI C YIETOM
MOBBIILIEHHS UX TIOJOPOAMS PU PUMEHEHUH
CIIOKHBIX ynoOpenuit (5 BUIoB
CEJIbCKOXO3SHCTBEHHBIX KyIIBTYP)
("Mo6_Kpu_5CXxIs")

7.3.26

Pacyer HOpM MUHEpaNBHBIX YA0OpEHHU B pa3audHbix | CBHICTENBCTBO O FOCYIAPCTBEHHON PErUCTPALIIH
[MOYBEHHO-KIIMMATHYECKUX YCIOBUSAX HA OPOIIAEMbIX niporpammsl uist OBM Ne2012615403 ot 15.06.2012 1.
ceBooboporax ("Paca_Hopm")

7.3.27

Pacger BomornoTeOIeHIS M HOPM OPOIICHHUS CBHICTETHCTBO O TOCYAAPCTBEHHOM PETHCTPaLIH
CEJIbCKOXO35ICTBEHHBIX KyJIbTYp 110 PETHOHAM nporpammsl 111 OBM Ne2015619347 ot 20.09.2015 1.
crenHoi 30H6I PO ("ROSK.U")

7.3.28

3aTpathl Ha HKCILTYaTallHI0 MEXX03SHCTBEHHBIX U CBUJETENBCTBO O TOCYIAPCTBEHHOM PETHCTPAuN
BHYTPUXO35HCTBEHHBIX METMOPATUBHBIX CUCTEM nporpaMmsl At OBM Ne2021611565 ot 01.02.2021 .
Poccwuiickoii @enepanyn "ZMS.xlsx"

7.4 TlepeyeHb HH(OPMANUOHHBIX CIPABOYHBIX CHCTEM

7.4.1

ba3er nanasix OOO Hayunas anekrpoHHas http://elibrary.ru/
6ubanoreka

7.4.2

Bbassr ganaeix OOO "PervnonanbHbIH
MHPOPMAIMOHHBIA MHJEKC TUTUPOBAHHS"
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ba3zer manaeix OO0 "Tlpecc-Mudopm” (Korcynsrant | https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIITIMHBI (MOAY JIS)

8.1

129 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIISHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpelcTBaMH O0yUYCHUs, CITy>KaIllMMU [UIS IIPeICTaBIeHHs HHpOpMaIMy Oouibioit ayxuropun: Habop
JIEMOHCTPAaIHOHHOTO 000pyJ0BaHNUs (IIEPEHOCHOH): 3KpaH - 1 mIT., mpoekTop - 1 mT., HeTOyK - 1

mt.; Kommeiotep — 11 mt.; Cienuanu3upoBaHHBIE CTEH/IBI 110 YKCILTyaTalluH 1 MOHUTOPUHTY
cucTeM U coopyxkeHHi — 14 mT.; CTeHabl M0 AUMNIOMHOMY NIPOEKTHPOBAHUIO («OKCIITyaTalys
OpOCHTENBHOI cucTeMbl») — 8 T.; Herron 3Q/ Morutop 18,5 — 11 m.; [Ipuatep HP Laser Jet P
1005 — 1 mt.; docka ? 1 mT.; Paboune mecta cTynenTo; Pabouee MecTo mpemnogaBaTels.

8.2

1122 CrienanbHOE MOMENICHHE YKOMIUIEKTOBAHO CIICIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMH 00y4eHHsI, CIy KaIllUMHU AJIsI IpeCTaBIeHHs HH()OPMAIK OOIIBIION ay TUTOPHH:
Kommytatop cereBoii; Kommbrorepsl, 006 JUHEHHBIE B JIOKAJIBHYIO CETh C JIOCTYIIOM B CETh
«VHTEpHET» U MEKTPOHHYTO0 HHPOpMaHOHHO-00pa3zoBaTenbHyo cpexry HUMU Jlorckoit [AY:
CucremHslit 010k — 15 mT.; Morutop XK — 15 mt.; Dxpan HacTeHHbIH; J[ocka; Paboune mecta
CTyneHTOB; Pabouee MecTo npenogaBaTens.
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112 CrieraabHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZIcTBaMH O0YUEHUsI, CITyKAIIUMHU JUTS TIPEACTaBICHUs HHpopManuu 0olbIoi ayuropun: Habop
JEeMOHCTPALMOHHOTO 000pyAOBaHMs (TIEPEHOCHOM): 3kpaH — | mt., mpoekrop ACER— 1 mT.,
HOyTOYyK DEL — 1 mit.; YyeOHO-HarmsaHbIe mocoOus — 26 wr.; JJocka ? 1 mrt.; PaGoune mecra
CTyZeHTOB; Pabouee MecTo mpermogaBaTeds.

8.4

1117 ITomenieHNe YKOMIUIEKTOBAHO CIICIIHATH3UPOBAHHON MEOEIIBI0 M OCHANIICHO KOMITHIOTEPaMH,
00BbeANHEHHBIMHI B JIOKAJBHYIO CETh C OCTYIIOM B CeTh «IHTEpHET» U IEKTPOHHYIO
nHpopMannonHo-o0pazoBatenbHyto cpeny HUMU Houckoit [AY: Cucremusiit 6iok— 12 mr.;
Momnurop XK — 12 mrt.; Paboune mecra cTyneHTo; Pabouee MecTo npemogaBaTeds.

9. METOAUYECKHE YKA3AHHUA VIS OBYYAIOHIUXCA 110 OCBOEHUIO JTUCHHUIIJIMHBI (MOXY JIA)

1. Meromuyeckre peKOMEHAINH MO0 OPTaHU3AIMH CAMOCTOSTENbHOM paboThl o0y4aromuxcst B HUMU IT'A Y [DnekTpoHHbIH
pecypc] : (BBen. B neficTBre npuka3oM aupexropa Nel06 ot 19 mtons 2015t.) / HoBouepk. umx.-menuop. nH-T JJoHcKoi AV .-
OnexrpoH. gaH.- HoBouepkacck, 2015.- Pexxum poctyma: http://www.ngma.su
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