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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
Henenp 14 1/6
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 J12.6 J12.7
npupobl. Knaccudukanms JI2.8 J12.9
Mopeneid. Cepbl npuMeHEeHNS 010223354
Mojeiel B IPUPOI0YCTPOHCTBE U 3536 37
BOJIONOJIB30BaHuU. Poiau Moneseit
10 UX GYHKIIMOHATILHOMY
Ha3HaueHU10. Buapl Mmonenei.

DopMbl Mozenei.
MaremaTrueckuil anmapar Juist
noctpoeHus Mojeneit. /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
MOJIETTHPOBaHMUS. JTAalbl Ipolecca 6.1 IIK-6.3 J12.6 J12.7
MozenupoBanus. TpeboBanus K JI2.8 J12.9
TouHocTH Moeneil. [Ipouenyps 213253 54
peanu3auy npoueccoB 2536 07
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

CyTb UMUTALUOHHOIO 6.1 IIK-6.3 JI2.6 JI2.7
MozenupoBaHus. JloctouHcTBa JI2.8 JI2.9
WMHUTAIMOHHOTO MOJCIUPOBAHUSI. D1 5253 D4
Henocratkun nMuTalinoOHHOTO 35026 97
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-2.3TIK- | JI2.6 JI2.7

TpeGoBaHUs IPaBOBHIX, 6.1 I1K-6.2 JI2.8
HOPMATUBHBIX U Jp. JOKyMEHTOB K [K-6.3 JI2.9713.1
JTanam, cocTaBy paboT u 2152323 54
JIOCTOBEPHOCTH PE3YJIbTATOB 2536 27

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 IIK 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 J12.6 J12.7

O6mue monoxenus. Mcxonusie JI2.8 J12.9
TIOJIOKEHUS AJIST MOAETUPOBAHUS D1 5253 D4
MPOLIECCOB BOJIOTIOJIb30BAHUS. D556 D7
Knaccudumkanus Mmojgenei,

HCIOJB3YEMBIX B BOTHOM
xo3siiicTBe. 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 JI2.6 J12.7
BOJOIIOJIb30OBAHUN J12.8 J12.9

MopaenupoBaHue TUHAMHKA D1 32 03 54
W3MCHCHHUS BJIaro3arnacoB Ha 2536 O7
OpOLIaEMOM HOJIE.

MopenupoBanue
BHYTPHUXO3AHCTBEHHOTO TIJIaHA
BOJIOTIONIBb30BAHMSL.
MopenupoBaHue pexxuMOB
OTIEPATUBHOTO YIPABICHUS
nonuBaMu. Mcnonbs3oBanue
mozenupoBanus B coctase CIIITP
CTIEIHAIACTOB
pupo000ycTpoiicTBa 1
BOJIONIONB30BaHuA. /JIex/

23 Jlexuus 6. MOJJEJINPOBAHUE 2 VK-1.1 VK- JI1.1J11.2 IIK 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 J12.6 J12.7

MogenupoBaHue yInpaBieHUs J12.8
BOJIOPACIIPEICICHUEM C J12.9J13.1
HCITI0JIb30BaHNEM TIPUHIIUTIA D152 53 D4
PEryJIupOBaHus 110 BEPXHEMY 9526 97
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-2.3TIK- | JI2.6 JI2.7
MEJHOpAINK: UCXOJAHbIE TaHHBIE, 6.1 I1K-6.2 JI2.8
ANTOPUTMBI, IPOrpaMMHast ITK-6.3 JI2.9J13.1
peannzanus, JOCTOMHCTBA U 2152323 54
HEAOCTATKU, IPUMEHEHUE. 9526 97

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. MOAEJINPOBAHUE 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 J12.6 J12.7
3ansarue Nel.l. Pa3paboTka [1K-6.3 J2.8
aJIrOpuTMa U KOHTPOJIHLHOTO JI2.9J13.1
IpuMepa IiaHa 3abopa BOJbI 010223354
BOJIOTIOJIBL30BATEISIMU D6 37
3anstue Nel.2. PazpaboTka
HMMHTAIIMOHHON MOJIEITH TUTaHa
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 J12.6 J12.7
3ansTue Ne2.1. CocraBnenue I1K-6.3 JI2.8
JUCHETIePCKOro TpauKa U pacuér JI2.9]13.1
KOHTp. IpUMepa. 212233524
3ansatue Ne2.2. PazpaboTka 2536 D7
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
BOJOITIOJIb30OBAHIA 6.1 I1K-6.2 J12.6 J12.7
3ansTue Ne3.1. MonenupoBaHue [IK-6.3 J12.8
MIPOLIECCOB MOJIa4X U 3a00pa BOABI J12.9J13.1
C UCIIOJIb30BAHUEM 210223354
peryIupyroIuX eMKOCTEH. 9526 97
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. MOJAEJINPOBAHUE 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
BOAOIIOJIb30OBAHIA 6.1 I1K-6.2 J12.6 J12.7
Pemenne komiuiekca 3a1ay 1o I1K-6.3 JI2.8
HanpasieHuto «BonocHabxeHune u JI2.9J13.1
BosooTBeeHue /I1p/ 31323354

3526 97




3.5 Tema 5. PEIEHUE 4 VK-1.3 VK- J1.1J11.2 TK 1
OIITUMU3AIIMOHHBIX 3ATAY 1.4 OIIK-2.1 JI1.3J12.1
C UCIIOJIb3OBAHUEM OIIK-2.2 J12.2J12.3
CPEJICTB UMUTALIMOHHOI'O OIIK-2.3TIK- | JI2.4 J12.5
MOJEJIMPOBAHI A 6.1 IIK-6.2 J12.6 J12.7
3ansatue Ne5.1. Ontumuzanus [1K-6.3 JI2.8 J12.9
pacnpeneneHus pecypcoB IpH 010223354
OPraHU3alNU TEXHUIECKOTO 3536 37
00CITy)KMBaHUS MEIIMOPATHBHBIX
CHCTEM.
3ansTtre Ne5.2. Paspaborka u
HCIIOJIb30BaHHE HMUTAI[HOHHON
MOJICTIH OTITHMU3ALINH
pacmipeneneHus pecypcos. /IIp/

3.6 Tema 6. UICTIOJIb30OBAHUE 4 YK-1.1 YK- JI.1J11.2 TK 1
MOJEJIMPOBAHUWSA JI51 1.2 VK-1.3 JI1.3J12.1
KOHTPOJIAA KAYECTBEHHbBIX VYK-1.4 OIIK- | JI2.2J12.3
[TOKA3ATEJIEM 2.1 OIIK-2.2 J12.4 J12.5
BOJOOTBEAEHUA OIIK-2.3TIK- | JI2.6 J12.7
3ansatue Ne6.1. UMurtanuonsoe 6.1 IIK-6.2 J12.8 J12.9
MOJIENIMPOBAHUE BIUSHUS I1K-6.3 01023354
PEKIMOB BOJJOOTBEICHHS Ha cOpoc 05056 07
3arpsI3HSIOIINX BEIIECTB B BOIHBII
OOBEKT.
3ansTue Ne6.2. UMutanmonnoe
MOJICMPOBAHHE PaCIpeIeTICHUS
TIoJIel KOHLEHTpalui
3arpsA3HSIONINX BEIIECTB B BOJIHOM
obsexre. /TIp/

3.7 M3yuyeHne TeopeTuuecKkoro 20 VK-1.4 OIIK- | JI1.1JI1.2 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 J12.6 J12.7
BOJIOTIOJIB30BAHUS U BHIIIOIHCHUE J12.8
paznenos PI'P: JI2.9J13.1

1. Pazpabotka T3 Ha coznaHue 01223354
MaTeMaTHYECKON MOJIENH. D556 D7
2. PazpaboTka anroputma
paboThI MOJIEIIH.
3. Pa3paboTka mporpaMMHOTO
obecrnieuenus monenu. /Cp/
3.8 IToaroroBka K UTOrOBOMY 4 VK-1.1 VK- JI1.1 J11.2 HK
KOHTpOIIO (3auéry) /3auét/ 1.2 VK-1.3 JI1.3J12.1
VK-1.4 OIIK- | JI2.2J12.3
2.1 OIIK-2.2 J12.4J12.5
OIIK-2.3TIK- | JI2.6 J12.7
6.1 TIK-6.2 J2.8
I1K-6.3 J12.9J13.1
31323354
3536 37

6. ®OH/1 OEHOYHBIX CPEICTB

6.1. KonTposibHBbIe BONPOCHI M 3a1aHUs

Jnist KOHTPOTISI yCHEeBaeMOCTHU CTYIECHTOB OUHOHN (hOpMBI 00YUEHUS U pe3yIbTaTOB OCBOCHHS AUCUUILTHHEL «MaTeMaTHdecKkoe
MO/ICJINPOBAHHE MTPOLIECCOB B KOMIIOHEHTaX NPHPOBD IIPUMEHsIETCs 0aJUIbHO-PEHTHHIOBas cucTeMa. B KkauecTBe O1leHOUHbBIX
CPEICTB UCIOJIB3YIOTCS:

- JUISL KOHTPOJISI OCBOGHHS TEOPETUUCCKUX 3HAHUH B TEUCHUE CEMECTpa MPOBOAATCS 2 mpoMexxyTouHbIx koHTposrs (1K1, TIK2)
no 1-omy u 2-My pasjenaM AUCIUIUIUHBI COOTBETCTBEHHO B (hOpMeE 3JIEKTPOHHOTO TECTUPOBAHUS U pabOTHI CO CHEUATbHBIMU
MporpaMMaMH Ha KOMIbioTepax B a.128-B;

- JUTS OIIEHKW TIPaKTHYECKUX 3HAHUH B TeUeHHEe ceMecTpa npoBoasTes 2 Tekynmx KoHTpoins (TK1 - BemonHeHwe 1 3amuTa

OTYETOB MO TeMaM npakTuyeckux 3ausatuil; TK2 - 3amuta PI'P).

Hrorosiii kouTposb (UK) — 3auér.

Bompocs! k HTOrOBOMY KOHTPOIIIO (3a4€Ty)

1.

IloHsATHE M aKTyaJbHOCTb MOJENHMPOBAHMs B KOMIIOHEHTaX NPHUPOJBL




2 Knaccugukauus moneneii.

3 Cdepsl nprMeHEHHUsT MOZENEH B TIPHPOAOYCTPOICTBE U BOJIOIOIB30BAHUH.
4. Ponm mozeneit mo ux QyHKIMOHAIEHOMY Ha3HAYEHHIO.

5. Buner mozeneii.

6 DopmMbl MoIeNEH.

7 MaremaTrueckuii anmapar JUisl IOCTPOSHHS MOJIETIEH.

8 CrtpyKTypa mporecca MOJIeTHPOBAHMS.

9. Oransl mporecca MOJACTHPOBAHUSL.

10. TpebGoBaHMsI K TOYHOCTH MOJIETICH.

11. IIponenypsl peanuzanuy MpoLEecCOB MOJAECIUPOBAHUS.

12. VYcnoBus obecrieueHns porecca MOAETUPOBAHUSL.

13. CriocoObl MpeacTaBiIeHUs] 00bEKTOB MOJIEIUPOBAHNS.

14. Bunbl perpeccuOHHBIX MOJIENEH.

15. CyTb HMHUTaLlMOHHOIO MOZAEIUPOBAHUSL.

16. JlocToMHCTBAa UMUTAITMOHHOTO MOJEJINPOBAHUSA.

17. HenocTatku MMHUTallMOHHOTO MOJEIMPOBAHUSI.

18. [IpumeHeHre UMUTAIIMOHHOTO MOJEITUPOBAHUS.

19. KomnberorepHoe MoJenIupoBaHue.

20. YucneHHble METO/bl HAXOXKIEHHUS BBIYUCIIAEMBIX MapaMeTPOB MPH UMUTALMOHHOM MOJAEIHPOBAHUM: METOJ
MOJIOBUHHOTIO AENEHHs, METOA IIPOCTBIX UTepaluii, MeToa HproToHa (METO/ KacaTeIbHBIX), METO XOP.

21. IIporpamMHOe obecrieueHre MOISITUPOBAHHUS.

22. VcxonHble MOMOXKEHHS AT MOAEIHPOBAHUS MPOLECCOB BOIOMOIB30BAHMUS.

23. Knaccudukarnus mMozneneid, HCHIOJIB3YeMbIX B BOZHOM XO3SHCTBE.

24. Mopgenb pacyeTa BOJIOXO3SICTBEHHOTO OajlaHca.

25. MogenupoBaHue ynpaBlIeHUsI BOAOXPAHUIUIIEM.

26. MopenupoBaHue AUHAMUKA U3MEHEHHUS BIAro3anacoB Ha OpOILIaeMOM IoJe.

27. MopenupoBaHue BHyTPHXO35HCTBEHHOIO IIJIaHA BOJOMOJIb30BAHUSL.

28. MogenupoBaHue peXKUMOB ONEPATUBHOIO YIIPABJIECHUS IOJIUBAMHU.

29. Hcnonp3oBanue MonenupoBanus B coctae CIIIIP cnenuamucToB npuponoo0ycTpoHCTBa U BOAOIONB30BAHMUS.
30. MonenupoBaHue yrnpaBieHHUs BOAOPACIPEACICHUEM C MCIIOIb30BAaHUEM IPHHIINIIA PEryJIMPOBAHUS 110 BepXHEMY Obedy.
31. MojenupoBaHue peKUMOB yIpaBIeHHS PaOOTON arperaToB HACOCHOW CTaHIIHIO

32. MogaenupoBaHue peKUMOB YIPABICHUS BOJIONOAAYEH C UCIOJIB30BaHUEM PETyIUPYIOIUX €MKOCTEH.

33. MogenupoBaHue ITUCIETYEPCKOro rpaduka BoJOpacIpeaeeHHs.

6.2. TeMbl NUCHMEHHBIX PadoT

Copneprxanue pacueTHO-Tpaduueckort paboThl

Tema: "Pa3paboTka MaTeMaTHUECKON MOJIENIN paObOThl 0OBEKTa HITH MPOIecca BOIOMOIL30BaHUs"

Hcxonnsie nannble:

1. OGBeKT KOHTPOIS U H3MEPEHHH: (COTIaCHO TeMbl MaruCTEpPCKOif paboTHI)

2. HopMaTHBHBIE TIOKyMEHTHI M TPEOOBaHHS 10 MIPOSKTHPOBAHUIO M IKCILTyaTalu 00bekTa (porecca).

3. HopmaTHBHEIE TOKyMEHTHI ¥ TPEOOBAHMS IO MaTEMAaTHIECKOMY MOJIEIHPOBAHMIO M Pa3pabOTKe MPOrpaMMHOTO o0ecTieueHHs
MoJelen.

3amanue:

1. Pa3paboTaTh TeXHHYECKOE 3a/JaHHE Ha CO3IaHHe MaTeMaTHIEeCKO MozieH o0beKTa (Tipolecca) HITH ero dJICMEeHTa.

2. Pa3paboTatp anropuT™ padOThl MOJIEIH.

3. PazpaboTars nmporpaMMHOe obecriedeHre MOIEIH.

CTpyKTypa MOosACHUTENbHOM 3amuckd PI'P 1 ee OpreHTHPOBOYHBINH 00BbEM

3amanme (1 c.)

Beenenwue (1 c.)

1. Pa3paboTka TEXHUYECKOTO 3a/laHie Ha cOo3aHue MaTeMaTuieckoi moaenu (3 ... 4 c.)

2. Pa3paboTka anroputma paboTsl Mogenu (3...5 ¢.)

3. Pa3zpaboTka nmporpaMMHOTO o0ecrieueHnst IMHTAIIMOHHON Mozend (5 ... 7 ¢.)

Sawtrouenue (1c.)

CrHCcoK UCIT0JIb30BaHHBIX HCTOYHUKOB (1 ¢.)

PI'P BEIONHSAETCS CTYACHTOM HHINBHAAYAIHHO O] PYKOBOACTBOM IIPEHOAABATENsI BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITEIIHHO.
Cpok cauu 3aKOHYEHHOH pabOThHI Ha MPOBEPKY PYKOBOIUTEINIO yKa3bIBaeTCs B 3aMaHuu. Ilocie mpoBepku 1 10pabOTKU yKa3aHHBIX
3aMevaHuil, padora 3amumaercs. [Ipy moaoKUTeIbHOM OLIEHKE BHIMOJIHEHHOH CTYJEHTOM padoTe Ha TUTYJIBHOM JIMCTE PAOOTHI
CTaBUTCH - "3aUTEHO".

6.3. ®oH/1 OLIEHOYHBIX CPEACTB

1. IIOKA3ATEJIN, KPUTEPUU U IIKAJIbI OHEHMBAHIMA KOMIIETEHIIN

Ornenka copMupoBaHHOCTH KomrieTeHIui y cryaeaToB HUMU JIon’AY u BeIcTaBIIeHHE OIIEHKH MO OTJAEIFHON TUCIUILTHHE
BEJETCS CIeIyIoIM 00pa3om:

- JUISl CTYZCHTOB OYHOM (POpMBI 00yUYCHUS HTOTOBAs OLICHKA 110 JUCIHUILIAHE BRICTaBisieTcs 1o 100-0amipHO cucteme, a 3aTeM
TIEPEBOTUTCS B OLICHKU «OTIIMYHOY, «XOPOIIO», KyJOBICTBOPUTEIEHOY, HEYIOBICTBOPUTEIIHLHOY, «3aUTCHO» U «HE 3a4TCHOY;
- UL CTYZCHTOB 3a0YHON M OYHO-3a0YHON (POPMBI 00yUEHHsSI OIIEHUBAETCS 110 MATHOATUILHON IIIKaJe, OIIEHKAMH «OTIUIHOY,
«XOPOILOY», «yJOBIECTBOPUTEILHOY, «HEYJOBICTBOPUTEILHOY; «3aUTEHO» WU «HE 3aUTCHOM.

BrIcokuii ypoBEeHb OCBOCHHSI KOMITETCHITU, HTOTOBAasl OIIEHKA MO JUCIUTUTUHE «OTIUIHO» WK «3adTeHo» (90-100 6amioB):
TITyOOKO M IPOYHO YCBOWJ MPOTPAMMHBIN MaTepuall, HCYEPIBIBAIOIIE, TOCIET0BATEIBHO, YETKO U JIOTHIESCKH CTPOIHO €ro




U3JaraeT, yMeeT TeCHO YBS3bIBAaTh TEOPHIO C MPAKTUKOH, CBOOOTHO CIpaBIIseTCS € 331a4aMu, BOMPOCAMHU U APYTHMHU BHIAMH
MPUMEHEHHUS 3HAHUH, IPUYEM HE 3aTPYIHIECTCS ¢ OTBETOM IPH BHIOU3MEHEHHH 3a1aHU#, UCTIONB3YET B OTBETE MaTepHall
MOHOTpa(hUIECKOH JTUTEPATyPhl, TPABHILHO 000CHOBBIBAET MPUHSTOE PEIICHUE, BIAICET PA3HOCTOPOHHUMU HAaBBIKAMH U
MpUEMaMH BBIITOJTHEHUS IPAKTUIECKUX 3a1a4. CHCTEMHO ¥ IUTAHOMEPHO paboTaeT B TEUSHHH CEMECTpa.

[ToBbIlIEHHBIH YPOBEHb OCBOCHHUSI KOMIIETEHIIMN, UTOTOBAs OLIEHKA 110 TUCIMIUTMHE «XOPOLIO» WIIH «3auTeHo» (75-89 GamnoB):
TBEPJI0 3HACT MaTepHall, FPAaMOTHO M IO CYIIECTBY M3JIaraeT ero, He JOMycKas CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOTIPOC,
MPaBUIIBHO MTPUMEHSET TEOPETHUECKHUE TIOJIOKEHUS TP PEIICHUH MPAKTUIECKUX BOTIPOCOB U 3a/1a4, BiIajiceT HEOOXOIUMBIMU

HaBbIKaMH1 U TPUEMAMHU UX BBIIIOJIHECHUA. CHCTEMHO 1 TUTAHOMEPHO pa60TaeT B TEYCHUU CEMCCTPA.

IToporoBslii ypoBeHb OCBOCHHS KOMIICTCHIIHI, HTOTOBAsI OLICHKA 110 JUCIUIUINHE «yIOBJICTBOPUTEIBHO» WIIH «3a4TeHOY (60-74
OaJuta): IMeeT 3HaHUSI TOJIBLKO OCHOBHOTO MaTepralia, HO He YCBOMJI €0 JISTAJIeH, IOyCKaeT HETOYHOCTH, HEJJOCTATOYHO
HpaBHIbHBIE (POPMYITHPOBKU, HAPYIICHHS JIOTHIECKOI TOCIEA0BATEIFHOCTH B U3JIOKEHUH POrPAMMHOTO MAaTepHaa, HCIBITEIBACT
3aTpyAHEHUs IIPU BBIITOJHEHUH MPAKTUIECKUX paboT. [IoporoBelil ypoBeHb OCBOSHHS KOMIIETEHIIUH HE chOpMUPOBaH, HTOTOBas
OLICHKA 10 AWCIHUIUTNHE «HEYIOBJICTBOPHTEIHHOY HIIH
«He3auTeHo» (MeHee 60 OaNIIOB): HE 3HACT 3HAYMUTENFHON YaCTH MPOTPaMMHOTO MaTepHala, JOMyCKaeT CYIIeCTBEHHbIE OITHOKH,
HEYBEPEHHO, ¢ OOIBIINMH 3aTPyTHEHUSIMU BBINOIHSET IIpaKTHieckue padoTsl. Kak mpaBuio, OlleHKa «HEYI0BIETBOPUTETBHOY
CTAaBUTCS CTYJCHTaM, KOTOPBIC HE MOTYT MPOAOIDKUTH 00y4eHHEe Oe3 TOMOTHATEIBHBIX 3aHATHI 110 COOTBETCTBYIOIICH TUCIUIUINHE.
Kpurtepun onieHKr ypoBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIMI ¥ BBICTABJIICHUE OIICHOK 10 KypcoBoMmy mipoekty (KIT) mim kypcoBoit
pabote (KP):
- Bricokuii ypoBeHb OCBOCHUS KOMIIETEHIINH, OIIEHKa «OTIHYHO» (25 — 23 6amna qnsa KIT; 20 — 18 6amna mst KP): paborta
BBINIOJIHEHA HA BBICOKOM ITPO(eCCHOHAIEHOM ypoBHE. I10JTHOCTEIO COOTBETCTBYET ITOCTABJICHHBIM B 33/IaHHU LIEJISIM U 3a/1a9aM.
IIpencrapneHHbI MaTepral B OCHOBHOM BEPEH, JIOMMYCKAIOTCS MENKe HeTOUYHOCTH. CTYZIEHT CBOOOIHO OTBEYAET HA BOMPOCHI,
CBSI3aHHBIE C IIPOEKTOM. BhIpaxkeHa cHOCOOHOCTH K PO EeCCHOHANBHOM aJanTalliy, HHTepPIpeTanu 3HaHUi 13

MEXKIUCIUIUTMHAPHBIX 00IacTei

- [ToBBIIIIEHHBIH YPOBEHb OCBOCHHUS KOMIIETEHIINH, OIIeHKa «xoporroy (22-19 6amra s KIT; 17 — 15 6amna s KP): pabora
BBITIOJTHEHA HA JIOCTATOYHO BEICOKOM MPO(ECCHOHATBHOM YpoBHE. [lomyIeHo 10 3 HerpyObIX OmMOO0K, He BIHSIONINI Ha
pesynbrar. CTy/ICHT OTBeYaeT Ha BOIPOCHI, CBSI3aHHbIE C IIPOEKTOM, HO HEJOCTATOYHO MOJIHO.
- [ToporoBelii ypoBeHb OCBOCHHSI KOMITETCHITU, OLICHKA «ya0BIeTBOpUTENbHOY (18-15 6amna ans KIT; 14 — 12 6aymta ansa KP):
YpOBEHb HEJIOCTATOYHO BEHICOK. JlomymieHo 1o 5 ommboK, He CYIIeCTBEHHO BIMSIOMNX HAa KOHEUHBII Pe3yNIbTaT, HO X0 PeIICHHS
BepHbIil. CTyI€HT MOXKET OTBETUTH JIMIIb Ha HEKOTOPBIE U3 3aaHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- I[ToporoBelii ypoBeHb OCBOCHUSI KOMIICTCHIIMI HE COPMHPOBAH, OLIEHKA «HEYIOBICTBOPUUTENIBLHO» (MeHee 15 6amnos msa KIT;
MmeHee 12 6amros st KP): paboTa BhITOIHEHA HA HU3KOM ypoBHe. J{omynieHs! rpy0sle ommoky. Pemenne npuHINIHAIEHO He
BepHO. OTBETHI Ha CBA3aHHBIE C IIPOEKTOM BOIIPOCHI OOHAPYKUBAIOT HEIIOHUMAaHUE ITPEAMETA 1 OTCYTCTBHE OPHEHTAINN B
MarepHalie IpoeKTa.

2. METOJIMYECKUE MATEPHAJIbI, OTTPE/IEJISIIOILME ITPOIEYPbI OLIEHUBAHUS 3HAHWM, YMEHMUIA,
HABBIKOB U (MJIN) OIIBITA JESATEJIBHOCTU, XAPAKTEPU3VIOIIUE DTAITbI ®OPMHUPOBAHU S KOMITETEHLIUI
OOmuit mopsiIOK MPOBECHUS MPOLIEAYPHI OLICHUBAHUS 3HAHWH, YMEHHI, HABBIKOB U (MIIH) OIBITA ICSATEIBHOCTH, COOTBETCTBHE
MH/IMKATOpaM JIOCTHKEHHUS C(OPMHUPOBAHHOCTH KOMITETECHIIMH ONPE/ICIICH B CIICAYOIINX JIOKATbHBIX HOPMATUBHBIX aKTax:

1. TlonoxxeHue o TeKymiel arrectanuy 3Hanui odydatomuxcs 8 HUMU [ITAY (B neiicTBYOMEH pelakiym).

2. [TonoxeHue 0 MPOMEXYTOUHOM aTTecTaluy 00y4aloUIXcs o MporpaMMaM BeICHIETo 00pa3oBaHus (B AEUCTBYIOLIEH pEAaKIUH).
JIOKyMeHTBI pa3MeIleHbl B CBOOOHOM A0CTyIe Ha opurmaibioM caiite HUMU JlonI'AY https://ngma.su/ B pasaene: ['naBHas
ctpanuna/Ceenenns 06 o0pa3oBaTeNbHON Opranu3anui/JIokanbHbIe HOPMaTHBHEIE aKTHI.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

1. OUEHOYHBLIE CPEACTBA TEKYIIEI'O KOHTPOJIA:
- TeCTHI T4 IpoBeAeHHs MpomexkyTogHoro koHTpoist (ITIK). Xparsarcs B 31eKTpOHHOM BUIE HAa COOTBETCTBYIOMIEH Kadeape;
- pa3zeIbl MHAUBUAYIbHbIX 3aJaHui (MMCbMEHHBIX paboT) 00yJalomuxcs;
- IOKJTa, COOOIIEHHE 10 TEME TIPAKTHYECKOTO 3aHTHS;

- 33/1a44 U 3aJaHUs.
2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALMU:
- KOMIUIEKT OMJIETOB It 3aueTa. XpaHUTCS B OyMa)KHOM BHJE HA COOTBETCTBYIOIEH Kadenpe. [Tomnexur exeroqHomy
OOHOBIICHHUIO 1 TIEPEYTBEP)KACHNIO. UHCII0 BapuaHTOB OMIIETOB B KOMILIEKTE HE MEHEE UHCIIA CTYICHTOB Ha 3K3aMEHe/3a4eTe.

7. YYHEBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUWE JUCIIUITIJIMHBI (MOIYJIS)

7.1. Pekomenayemas qutepatypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3armaBue

HSI[aTCJ'ILCTBO, ron

JI1.1 | Kopxos B.1., Kopxxo | MaremaTuueckoe MOJEIMPOBAaHUE IPOLIECCOB B KOMIIOHEHTaX Hosouepxkacck, 2017,
n.B. MPUPOIBL: YIeOHOE TocoOre TSl MAaTUCTPAHTOB HATIPABICHUS http://biblio.dongau.ru/MegaPr
20.04.02 "IIpupomooOycTpoicTBO U BOIOMONIB30BaHHE" oNIMI/UserEntry?
Action=Link FindDoc&id=12
5975&idb=0
JI1.2 |TonosanoB A. ., [TpupomooOycTpoiicTBO: yueOHUK Cankr-IletepOypr: Jlans, 2022,

3umun ®@. M., Koznos
. B., Kopnees 1. B.

https://e.lanbook.com/book/212
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, COCTaBUTENN 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 |Kopxos B.11, MaTteMaTHuecKoe MOENUPOBaHKUE IIPOLIECCOB B KOMIIOHEHTaX Hosouepxacck: , 2017,
Kopxosa T.B. NPUPOIBL: IPAKTUKYM Ul MAaTUCTPAHTOB HAPaBJICHUS

"TIpupoa000yCcTPOHCTBO U BOIOMIOIB30BaHKE"

JI2.3 | Maxkcumos B.II. MaremaTuueckoe MOJEIUPOBaHUE TeXHUUECKUX cucTteM B AIIK: Hosouepxacck, 2017,

KypC JICKUUi [ A7 CTyICHTOB O49HOM (YOPMBI O0YUIEHUS 110 http://biblio.dongau.ru/MegaPr

mporpaMMe MarkucTpaTypsl HampasieHus moarotoBku "Haszemuo- | oONIMI/UserEntry?

TPAHCHOPTHBIE MAIIMHBI U KOMIUIEKCHI" | Action=Link FindDoc&id=19
0014&idb=0

JI2.4 | HoBouepk. HHX.- MaTteMaTHuecKoe MOENUPOBAaHNE MEXAHUIECKIUX CUCTEM: Hosouepkacck, 2017,

MEJHOp. UH-T METOAMYECKUE YKa3aHUS K BBIMOJHEHHUIO MPAKTHYECKUX http://biblio.dongau.ru/MegaPr

Jouckoit 'AY, kag. 3aHATHUH, CAMOCTOATEIBLHON paboTe MarucTpoB ooydaromuxcs mo | oNIMI/UserEntry?

MaIlUH HaIpasJIeHUs TOAroTOBKH "Ha3eMHO-TpaHCIIOPTHBIE MAIIMHEL U Action=Link FindDoc&id=19

pupoa000ycTp-Ba ; KOMILTEKCHI" 6579&idb=0

coct. B.Il. MakcumoB

JI2.5 |3axapuenko H.C. MareMaTH4yeckoe MOJCTUPOBaHUE: YIeOHOe MOcoOHe st Hosouepkacck, 2019,
CTYJICHTOB MarucTparypsl [11o HampasieHuto "CTpouTenscTBo" | http://biblio.dongau.ru/MegaPr

oNIMI/UserEntry?
Action=Link FindDoc&id=26
5966&idb=0

JI2.6 | Kopxos B.1. Hcnonb3oBanue cpeacTB HHPOPMAITHOHHO-TEXHOIOTHYESCKOM Hosouepxkacck: JIuk, 2022,

TOJJICP>KKI Ha METMOPATUBHBIX CHCTEMAaxX: MOHOTpadus http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=42
7434&idb=1

JI2.7 | Kopxos B.1. Hayunast u nHQOpMaIMOHHO-TEXHOJIOTHIECKast MO IePIKKa Hosouepxacck: JIuk, 2023,

3aJa4u BOJOpAcIpeeNIeHUs Ha OPOCUTENBHBIX CHCTEMAX: http://biblio.dongau.ru/MegaPr

MoOHoOTrpadus oNIMI/UserEntry?
Action=Link FindDoc&id=42
8799&idb=0

JI2.8 [ Kop:xos B. 1. Hcnionp3oBaHKe cpencTB HHPOPMAIMOHHO-TEXHOIOTHIECKOH Hosouepxkacck: HoBouepk.

TOJICPIKKH Ha METMOPATHBHBIX CUCTEMAax: MOHOTpagus WHXX.-MEJHOp. UH-T JloHCKOH
T'AY, 2022,
https://e.lanbook.com/book/320
837

JI12.9 | Kopxos B. U. Hayunast u nndopMaimoHHO-TeXHOJIOrn4ecKast MoJaepKKa Hogouepxkacck: HoBouepk.

3aJa4q BOJIOPACIPEICIICHNS] Ha OPOCUTEIBHBIX CHCTEMAX: WHK.-MeJHop. HH-T JloHCKOH

MoOHOTpapust I'AY, 2023,
https://e.lanbook.com/book/320
840

7.1.3. MeToanyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3ariaBue WznarenscTBO, ros
JI3.1 | HoBoudepk. HHX.- Pa3paboTka MaTeMaTHUECKOM MOIEH paboThl 00bEKTa WIH Hosouepkacck, 2016,
MEJAOp. UH-T mporiecca MpHPoI000yCTPORCTBA MITH BOJAOIOIH30BaAHUS: http://biblio.dongau.ru/MegaPr
Honckoit AV, xac. METOMUECKIE YKa3aHUs K BBIOTHEHUIO pacdeTHO-rpaduueckoit | oONIMI/UserEntry?
MEJHOp. 3eMeb ; paboThl 1o aucuuIuIMHE "MaTeMaTu4ecKkoe MOIEIUPOBaHUE Action=Link FindDoc&id=611
coct. B.1.Kopxos, MPOLIECCOB B KOMIIOHEHTAX MPUPOABI" MarCTPaHTOB 77&i1db=0
N.B.Kopxos HarnpasieHus "[Ipnupomroo0ycTpoiicTBO ¥ BOIOIOIR30BaHKE" 110
MarucTepckuM mnporpamMmam "Menuopanus 3emMens" 1
"BoxocHa0XeHue 1 BOIOOTBeIeHUE"
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UnTepHeT"
7.2.1 odunuanpheiii caiit HUMU ¢ noctynom B www.ngma.su

AJIEKTPOHHYIO OMOIHOTEKY
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Enunoe okHO 10cTymna K 00pa3oBaTeIbHBIM PECypcaM.

http://window.edu.ru/catalog/resources?p_rubr=2.2.75.4

723 CrpaBoyHas cuctema «e-library» JIuniensuonnstit qorosop SCIENCEINDEXNeSIO-
13947/34486
724 YHusepcurerckas nHpopmanuonHas cucrema Poccust | https://uisrussia.msu.ru/
(YHC Poccus)
7.2.5 CrpasouHas nHQopMaIoHHas cucremMa «Okoorusi» | http://ekologyprom.ru/
7.2.6 Becrmarnas 6nbmmorexka 'OCToB u cTanmapToB http://www.tehlit.ru/index.htm
Poccun
7.2.7 Enunoe oxkHO nocTyna k o0pa3zoBaTenbHBIM pecypcaM. | http://window.edu.ru/catalog/resources?p_rubr=2.2.75.4
7.3 IlepevyeHb MPOrPaMMHOr0 odecnedeHust
7.3.1 Cucrema TpexmepHoro moaenuposanust KOMITAC Cybnuuen3nonnsiii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunensuonnoe cornamenne KAJI-15-
0377)
732 Maplnfo Bepcus 11 MINWRS1100033492, MINWRS1100036578,
MINWRS1100033529
7.3.3 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
734 OmnpeneneHne FKCIUTyaTalluOHHbBIX PEXKUMOB CBHUICTEIBCTBO O FOCYAaPCTBEHHOI PErHCTPaLlUK IPOrPaMM
OpOLICHHUS CEBCKOXO3SICTBEHHBIX KyJIbTYP s OBM - Ne 2011611080
(«RejOr.xls»)
7.3.5 IIporpaMma Mon€enUpOBaHMs IPOLECCOB YIPABICHUS CBUETENBCTBO O TOCYAAPCTBEHHOM PErnCTpaliiy IporpaMm
BOZOpACIPEACICHHUEM C UCIIOJIE30BAHUEM JIOKAJTLHBIX mist OBM Ne 2011613468
PETYIATOPOB YPOBHEH BOJBI O BepXHEMY Obedy
COOpYKEHUI
7.3.6 IIporpaMma MoznenupoBaHUs IPOLECCOB yIPABIECHUS CBUCTENBCTBO O TOCYAAPCTBEHHON PErNCTPaiiy IPOrPaMM
BOJIOPACHIPENICIIEHUEM C HCIIOIB30BAHUEM JIOKAIBHBIX mist OBM Ne 2011613468
PETyIATOPOB YPOBHEH M PACXOIOB BOJIBI
7.3.7 Pacuér criexrpa crannoHapHBIX PEKUMOB TEYCHHS CBHUICTETHCTBO O TOCYAaPCTBEHHOM PErHCTPALIK IPOTPaMM
BO/JIbI B TPaIleIENIAJIbHBIX KaHAIaX U st OBM Ne 2012614736
notkax» (JIOTPA.nws)
7.3.8 HudopmannoHHas moaaepxKka TUCIETYCPCKOro CBHUCTEIBCTBO O FTOCYAaPCTBEHHOI PErHCTPalluK IPOrpaMM
YIIPaBIIEHUS BOJIOPACIIPENICTICHUEM B CUCTEME st OBM Ne 2012614735
KaHAJIOB
7.3.9 ITporpamMma MOOHIBHON TTOATEPKKH 32124 CBUIETENBCTBO O FOCYJAPCTBEHHON PETUCTPALiMy IPOrpaMM
9KCIUTyaTallid U MOHUTOPHUHTA ME-THOPUPYEMBIX it OBM - Ne 2019660254
3eMedb
7.3.10 IIporpaMma UMHUTALIMOHHOTO MOZAEIUPOBAHUS CBUIETENBCTBO O FOCYJAPCTBEHHON PErUCTpaLiK IPOrpaMm
PEXXUMOB BOJIONIOIa4YM HA OPOLIAEMOE I10JI€ Ha s OBM - Ne 2021664539
3aJaHHbIi EPHOJ PETYIAPOBAHUS
7.3.11 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cybnuuen3uonnsiii jorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «CodrJlaiin Tpeim»
XP,7.,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
7.3.12 Dr.Web®DesktopSecuritySuiteAnTuBupyc K3+ 1Y locymapcTBeHHBIH (MYHUIUNATBHBIN) KOHTPaKkT No
PIIA06150002 ot 15.06.2021 r. Ha nmepenauy
HEHCKIIOUNTEIBHBIX TIPaB Ha UCIIOIh30BAHUE IIPOTPAMM JUIS
SBM 000 «AUTH L[EHT»
7.3.13 AdobeAcrobatReader DC JInueH3MOHHBIN IOTOBOP HA MPOrpaMMHOE oOecrieueHue s
MepCOHAIBHBIX KoMITbIoTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpodno).
7.3.14 Opera
7.3.15 Googl Chrome
7.3.16 7-Zip
7.3.17 [IporpamMmHast cucreMa st OOHapyKeHUsI TEKCTOBBIX | JImmeH3uoHHbIH moroBop Ne 6482 ot 28.02.2023 r.. AO
3aMMCTBOBaHHIA B Y4eOHBIX 1 HAYYHBIX paboTax «AHTUIIIATHATY»
«Antumnaruat. BY3» (uatepHer-Bepeus); Mo tyib
«IIporpaMMHBII KOMIUIEKC ITIOMCKa TEKCTOBBIX
3aMMCTBOBaHUI B OTKPBITBIX HCTOUYHHUKAX CETH
UHTEPHET
7.3.18 MS Windows XP,7,8, 8.1, 10; Cyo0nuien3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO

«Cod1Jlaita Tpeitn»




7.3.19

MS Office professional;

CyO6nunen3uonnslii goroBop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»

7.3.20 Microsoft Teams [IpenocraBnsercs 6ecryaTHO

7.3.21 Pacuer mapamMeTpoB pexKUMOB OpOLICHUS CBUIETENHCTBO 0 OPHUINANBEHOM PETHCTPALIMY ITPOrPAMMBI
cenbekoxo3siicTBeHHBIX KynbTyp ("ROCK xIs") st OBM Ne2004610996 ot 22.04.2004 r.

7.3.22 Pacder HOpM 1 CTOMMOCTH MUHEPATBHBIX YIOOPEHHH CBHCTETHCTBO O OUIHATIBHON PETUCTPAIIN ITPOTPAMMEI
JUISL OPOIIIAEMBIM CEBOOOOPOTOB B Pa3IMYHBIX TUIIAX it OBM Ne2007614430 ot 20.10.2007 r.

MIOYB C Y4ETOM ITOBBILICHUS UX IUIOAOPOANS
("Capl112_O ITm B105.xIs")

7.3.23 PacueT nuHaMuKy arpoKIMMabTUYECKHX PECYPCOB U CBUIETENBCTBO O FOCYAPCTBEHHON PErucTpanuu
ux perynuposanue (Raduga Irrigation) nporpaMmsl s 9BM Ne20099610137 ot 11.01.2009 1.

7.3.24 OnpeneneHre SHEPreTHIECKUX U THHAMUYECKUX CBHIETENBCTBO O TOCYAAPCTBEHHON PEerucTpanuu
XapaKTePUCTHK OIS JUIsl OEHKH KayecTBa paboThl niporpammsl Juist 9BM Ne20099610138 ot 11.01.2009 r.
noxaesanbHoM TexHuku (SPECTR)

7.3.25 Pacuet napameTpoB OpolIEHUs IUPOKO3aXBAaTHBIX CBUIETENBCTBO O FOCYAAPCTBEHHON PErucTpaluu
JI0’KJIeBAJIbHBIX MAIIKH C IOJIMBOM IIPH JUKBHKEHUU nporpaMmsbl 1t OBM Ne2019611394 ot 25.01.2019 1.
o kpyry ("PMDR.EXE")

7.3.26 Br16op onTHManbHOTO BapruaHTa I10JIMBa CBUIETENBCTBO O TOCYAAPCTBEHHOM PETHCTPAiN
JTOXKJIeBATBHON MAIIMHOM (YPOHTAIBHOTO HIIH nporpaMmsl A1t OBM Ne2019614494 ot 05.04.2019 1.
KPYTOBOTO AEHCTBUS U pacyeT MapaMeTPOB OPOIICHHS
("VOVDM.xlsx")

7.3.27 Pacuer HOPM ¥ CTOMMOCTH BHOCUMBIX MUHEPAJILHBIX CBUJIETENBCTBO O TOCYIAPCTBEHHOM PErHCTpaiun
yA0OpEeHUH 1101 BO3/ICITBIBACMBIC niporpammsl uist OBM Ne2010610698 ot 20.01.2010 r.
CEITLCKOXO3SIMCTBEHHBIE KYIBTYPBI IS OPOIIaeMBIX
€eB00OOPOTOB YISl JAHHOTO THIIA OYBBI C YYETOM
HOBBIMIECHHS UX IUIONOPOHS IIPU TPUMEHEHHU
CIIOKHBIX y100penuit (5 BuI0B
CEITBCKOXO3SIMCTBEHHBIX KYIIBTYP)

("Mo6_Kpu 5CX.xlIs")

7.3.28 Pacuer HOpM MHUHEpaNbHBIX YAOOpEHUH B pa3nuuHbIX | CBUIETENBCTBO O TOCYAAPCTBEHHOH perucTpaniu
[IOYBEHHO-KIMMAaTHUECKUX YCIOBHUX HA OPOIIAEMbIX nporpaMmsl A1t OBM Ne2012615403 ot 15.06.2012 1.
ceBooboporax ("Paca_Hopm")

7.3.29 Pacuer Bomonoreb1eHNs 1 HOPM OPOILCHHUS CBUETENHCTBO O TOCYAAPCTBEHHOM PErHCTpauy
CEeJIbCKOXO3SUCTBEHHBIX KYJIBTYP 10 PETHOHAM riporpammsl Juist OBM Ne2015619347 ot 20.09.2015 1.
cremnHoit 30061 PO ("ROSK.U")

7.3.30 3aTpathl Ha SKCILTYaTalUI0 MEXXO03SHCTBEHHBIX U CBUIETENBCTBO O FOCYAAPCTBEHHON PErucTpaluu
BHYTPHUXO35HCTBEHHBIX MEIMOPATUBHBIX CUCTEM nporpaMmsl 11t OBM Ne2021611565 ot 01.02.2021 1.
Poccuiickoit ®denepanuu "ZMS.xIsx"

7.4 Tlepevyenb HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

7.4.1 Baszer ganabix OO0 "I'pocc Cuctem.MHbOp™Marys u http://www.rpoccutdo.pd
pemeHus"

7.4.2 basbr manabix OO0 Hayunas anekrpoHHas http://elibrary.ru/
6ubmmoTexa

7.4.3 Bbazer manaeix OO0 "PerrnonanbHbIi
MH(OPMALMOHHBII HHAEKC INTUPOBaHUS"

7.4.4 basbr manabix OO0 "Tpecc-Uudpopm" (KoHCynbTaHT https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIUHBI (MOAYJIS)

8.1 112 CrnennanbHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
CpencTBaMH 00Y4EHHs, CIy KaIlluMU AT MpeAcTaBIeHus nH(opMalun 6oibioit ayuropuu: Habop
JIEMOHCTPAIIMOHHOTO 000pYy10BaHus (MepeHOCHOM): SkpaH — 1 mT., mpoekrop ACER— 1 .,
HOYTOYK DEL — 1 mit.; YueOHo-HarsqabIe ocodus — 26 mrt.; JJocka ? 1 mr.; Paboune mecta
CTyneHTOB; Pabodee MecTo mpemomaBares.

8.2 129 CrnenunanbHOE TOMEIIEHHE YKOMILIEKTOBAHO CHEIHATI3HPOBAHHON MEOENIBI0 M TEXHIYECKIMU
cpelcTBaMH O0YUYEHUs, CITyKaIlllMMU [UIS IIpeICTaBIeHHs HHpOopMaIuu 6ouibioit ayauropun: Habop
JIEMOHCTPAaMOHHOTO 000pyI0BaHNUs (IIEPSHOCHOI): 3KpaH - 1 mT., mpoekTop - 1 mT., HeTOyK - 1
mrt.; Komnerorep — 11 mt.; Cnenuanyu3upoBaHHbIE CTEHIbI IO HKCIUTyaTallud 1 MOHUTOPUHTY
cHCTeM H coopyxeHHH — 14 mT.; CTeHAbI 0 AUTNIOMHOMY NIPOEKTHPOBAHUIO («OKCIITyaTaIus
OpoCUTENbHON cucTeMbl») — 8 mT.; Hetron 3Q/ MonuTop 18,5 — 11 mt.; [Tpunatep HP Laser Jet P
1005 — 1 mwrt.; Jocka ? 1 mr.; Paboune mecta ctyneHToB; Pabodee MecTo mpernojaBartes.

8.3 117 ITomemneHne yKOMIUIEKTOBAHO CIICIIMATN3NPOBAHHON MeOEThI0 M OCHAIIIEHO KOMITBIOTEpaMH,

00BbETMHEHHBIMU B JIOKAJTBHYIO CETh C TOCTYIIOM B CeTh «IHTEpHET» U dJIEKTPOHHYIO
nHpopMannoHHo-o0pazoBaTenbHyto cpeny HUMU ouckoit TAY: Cucremubiit 6;10k— 12 mit.;
MonuTop KK — 12 mT.; Pabouune mecta cTyzeHToB; Pabouee MecTo mpemomaBaTeds.




9. METOANYECKHUE YKA3AHHUSA JJI1 OBYYAIOIINXCA IO OCBOEHUTIO JUCHUIIJIMHBI (MOLY JIS)

1. MeToauueckue peKOMEHIAIUH 10 OPraHU3aIH CaMOCTOSATENbHON paboTsl obyuarouruxcs 8 HUMU AT’ AV [OneKkTpoHHbIH
pecypc] : (BBen. B neiicTBue npukasoM aupekropa Nel06 ot 19 utons 2015r.) / HoBouepk. urk.-menuop. uH-T JoHckoii AV .-
OnekrpoH. AaH.- HoBouepkacck, 2015.- Pexxum goctyna: http://www.ngma.su
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