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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJTEMHUYECKHNX 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

caMocCTOsTebHas paboTa 64

4aCOB Ha KOHTPOJIb 4

PacnipenesieHre 4acoB JUCHUINIMHBI 10 ceMecTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henens 14 1/6
Bun 3anaruit vII PIT vII PIT

Jlexuuu 12 12 12 12
IIpaxruueckue 28 28 28 28
Hroro ayn. 40 40 40 40
KonrakrHas 40 40 40 40
pabora
Cawm. pabota 64 64 64 64
Yacel Ha 4 4 4 4
KOHTPOJb
Hroro 108 108 108 108

Buasl KOHTpOIS B ceMecTpax:

3auer 1 ceMecTp




2. IEJIX OCBOEHUSA JUCHUTIIUHBI (MOAY JIST)

2.1 | Llenpro 0CBOCHUS UCIUILUINHEI ABIIETCS (POPMUPOBAHHE Y 00yUJarOMErocst KOMIIETCHITNH, TPEAyCMOTPEHHbIX yICOHBIM
IUIAHOM, B YaCTH MaTeMaTUYECKOI0 MOJAEIMPOBAHUS IIPOLECCOB B KOMIIOHEHTAX IIPUPO/IbL, CBA3aHHBIX C JEATEIbHOCTBIO
MEIMOPATHBHBIX CHCTEM U OOBEKTOB

3. MECTO JUCIIMITJINHBI (MOAYJIA) B CTPYKTYPE OGPA3OBATEJIbHOM ITPOI'PAMMBI

Iuxn (pa3aen) OIT: | OT/]

3.1 | TpebGoBaHus K NpeABAPUTEILHOI MOATOTOBKE 00Y4aI0UIerocs:

3.2 | fucuununsl (MOAYJIU) M IPAKTUKY, 1JIsl KOTOPBIX 0CBOEHUE JAHHOW AMCUUIIMHBI (MOAYJIs1) HEO0X0AMMO KaK
npeaecTBYOIIee:

3.2.1 | 'mppoundopmaTrka

3.2.2 | MeTonomnorust Hay4YHbIX UCCIIEIOBAHUN

3.2.3 | OcHOBBI TEOPUU IKCIIEPUMEHTA

3.2.4 [ [Ipon3BoCTBEHHAS TEXHOJIOTHYECKAs (IIPOSKTHO-TEXHOIOTHYECKasT) TPaKTHKa

3.2.5 | YueOHast 03HAaKOMHTEIBHAS ITPAKTHKA

3.2.6 | HayuHo-nipakTH4eckue mpo0ieMbl SKOHOMHKH BOTHOTO XO3SHCTBA

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

3.2.8 | IIpousBoacTBEHHAs MPAKTHKA - HAYIHO-UCCIeA0oBaTenbekas padbora (HUP)

3.2.9 | IlpousBoacTBeHHAs NPEAAUILUIOMHAS IIPAKTUKA

4. KOMIIETEHIIUH OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUTLIAHBI
(MOZY.JIsT)

OIIK-2 : Cnoco0eH aHaJIM3UPOBATD, ONTHMHU3HPOBATh U IPHMEHSAThL 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 ONTUMHU3AIUH ITPU PCHICHUN HAYYHbIX U
MPAKTUYCCKUX 3aa4

OIIK-2.2 : Ymeer NPUMCHSATH B HpaKTH‘IeCKOﬁ ACATCIbHOCTH 3HAHUE MCTOJJOB COBPEMECHHBIX I/IH(l)OpMaHI/IOHHI)IX TeXHOHOFHﬁ,
aHaJin3a U ONTUMU3ALNU TPpU PCHICHNHU HAYYHbIX U IPAKTUYCCKUX 3ada4 B obactu HpHpOﬂOOGyCTpOﬁCTBa X BOJOIIOJIB30BaHUSA

OI1K-2.3 : BnajeeT HaBbIKaMH IPUMEHEHHUSI COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOJIOTHUH MPH PEIICHUH HAYYHBIX U
MPaKTUYECKUX 3a/1ad B 00J1aCTH IPUPOJ000YCTPOICTBA U BOAOIIOJIL30BAHUS

ITIK-6 : CiocoGeH nMpoBOAMTH MOKMCK, MOJTyYeHHe, 00pa00TKY U aHAJIU3 JAHHBIX MOJIEBbIX U Ja00PATOPHBIX HCCJIeA0BAHUIA,
o0cJyIe10BaHMii, IKCIIEPTH3bI  MOHUTOPUHTA 00bEKTOB MPHPOA000YCTPOiicTBA H BOIONOJIb30BAHUS

[IK-6.1 : 3HaeT OCHOBHBIE METOIBI U3yUEHHS CIIOKHBIX CHCTEM B 00JIACTH PUPOAO000YCTPOICTBA H BOIOIIOIB30BAHS

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

I1K-6.3 : Branmeer HaBbIKaMHU MOCTPOCHUS MATEMATHUECKUX MOJIETICH M HICHTU(HKALMH HX TAPAaMETPOB, TIOCTAHOBKH
MIPOBEICHUS SKCIIEPIMEHTOB, cOopa, 00pabOTKN 1 aHATTN3a Pe3yIBTATOB SKCIIEPIMEHTOB

YK-1 : Cnioco0eH ocymiecTBJIsATh KPUTHYECKUH aHAJIU3 NIPO0IEMHBIX CHTYalMil HA OCHOBE CHCTEMHOI'0 N0AX0/3,
BbIPA0aTbIBaTh CTPATErHIO ACHCTBHIA

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

VYK-1.2 : OcymiecTBisieT MOUCK BAPUAHTOB PEIICHUS TOCTABJICHHON MPOOJIEMHOMN CUTYallMU HAa OCHOBE JIOCTYITHBIX HCTOYHHKOB
nHpoOpMau

YK-1.3 : Onpenersier B paMKax BEIOPaHHOTO aJITOPUTMa BOMIPOCHI (3a1a4H), ITOICXKAIIUE JaTbHEHIIeH pa3paboTke.
IIpennaraeT criocoObl UX PELIeHUs

VYK-1.4 : Pa3pabaTsiBaeT CTpaTeruio JOCTHKECHUS IOCTABICHHO 1IeIH KaK MOCIeJ0BAaTEIFHOCTh IIaroB, IPeABUIS pe3yIbTaT
Ka)K/I0TO M3 HUX U OLICHUBAs UX BJIMsHKME Ha BHEUIHEE OKPY)KEHHE TUIAHUPYEMOU JIESITEbHOCTH ¥ Ha B3aMMOOTHOIICHHS
YYaCTHHKOB ATOM JIESTEIBHOCTH

5. CTPYKTYPA U COAEPKAHME JUCOUILIAHBI (MOIY.JIS)

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




Pa3znen 1. Teopust n npakTuka
MaTeMaTHYeCKOro
MO/IeJIMPOBAHMS B KOMIIOHEHTAX
NPUPO/LI

1.1 Jlexuus 1. [TIOHATUE 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 JI2.2J12.3

IlonsATue 1 akTyanbHOCTb OIIK-2.3IIK- | JI2.4 JI2.5
MOJIENMPOBAHMS B KOMIOHEHTaX 6.1 I1K-6.3 J12.6 J12.7
npupobl. Knaccudukanuys JI2.8 J12.9
mopeneid. Cepbl npuMeHeHNST 01223354
MoJeniel B IPUPOIOYCTPONUCTBE U 3536 37
BOJIONOJIB30BaHuU. Poin Moneseit
0 UX GYHKIIMOHATLHOMY
Ha3HaueHU10. Buapl Mmonenei.

DopMbl Mozenei.
MaremaTrueckuil anmnapar 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

Crtpykrypa npoiiecca OIIK-2.3TIK- | JI2.4J12.5
MOJIETTHPOBaHMUS. JTalbl Ipolecca 6.1 IIK-6.3 J12.6 J12.7
MozenupoBanus. TpeboBanus K J2.8 J12.9
TouHoCcTH Mojeneil. [Ipouenyps 213253 34
peanu3aiuy npoueccoB 2536 27
MOJIETUPOBaHUs. Y CJIOBUS
obecreyeHus mpoiecca
MonenmupoBaHus. CriocoObI
MIPECTaBICHUSI O0BEKTOB
MozenupoBaHus. Bunbl
perpeccHoHHbIX Moenel /JIex/

1.3 Jlexius 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 J12.5

CyTb UMUTaLUOHHOIO 6.1 IIK-6.3 JI2.6 JI12.7
MozenupoBaHus. JloctouHcTBa JI2.8 JI2.9
MMHUTAIMOHHOTO MOJCIUPOBAHUSI. D1 5253 D4
Henocratkun nMuTalinoHHOTO 95026 97
MonenupoBaHus. [Ipumenenmne
MMUTALMOHHOTO MOAETHPOBAHUSL.

KomnbrorepHoe MozenupoBaHue.
UwrceHHbIC METOIBI HAXOXKICHHSI
BBIUUCIISIEMBIX TIAPAMETPOB TIPH
MMUTALMOHHOM MOJIETUPOBAHUU:
0011IIHE TOJIOKEHHUS, METO/,
TIOJIOBUHHOTO JIEIEHUS, METO
TIPOCTBIX UTEPALIMH, METO]
HeroToHa (MeTOA KacaTeNbHBIX),
meToJ xopa. [IporpamMmmHoe
obecrieueHne

MonenupoBanus /JIex/

1.4 M3yueHne TeopeTu4ecKoro 22 VYK-1.1 VK- JIT.1JI1.2 IIK 1
Marepuana no paszaeny «Teopus u 1.2 VK-1.3 JI1.3J12.1
MpaKkTUKa MaTeMaTH4eCcKOro VK-1.4 OIIK- | JI2.2J12.3
MOJIENTMPOBAHMS B KOMIIOHEHTaX 2.1 OIIK-2.2 J12.4 J12.5
TIPUPOBD. OIIK-2.3TIK- | JI2.6 JI2.7

TpeGoBaHMs TPaBOBHIX, 6.1 I[1K-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
MojenupoBaHusy. /Cp/




Pa3znen 2. Moaesu npoueccos 1
00bEKTOB B MeJTHOPALIHU

2.1 Jlexuus 4. UCXOAHBIE 2 VK-1.1 VK- JI1.1J11.2 K 2
MMOJIOXEHUSA U TTPUMEPHI 1.3 YK-14 JI1.3J12.1
[IPUMEHEHUS MOJIEJIEN B OIIK-2.1 J2.2J12.3
[TPOBJIEME OIIK-2.3TIK- | JI2.4J12.5
BOJOITIOJIb30OBAHUM A 6.1 TIK-6.3 J12.6 J12.7

O6mue monoxenus. Mcxonusie JI2.8 J12.9
MIOJIOKEHUS AJIST MOAETUPOBAHUS D1 5253 D4
TPOLIECCOB BOJIOTIOJIb30BAHUS. D556 D7
Knaccudwmkanus mojenei,

HCHOJb3YEMBIX B BOTHOM
xo3siiicTBe. Mozens pacuera
BOJIOXO3SIICTBEHHOTO OajiaHca.
MojenupoBaHue yInpaBieHUs
BojoXpaHuIuieM. /Jlex/

2.2 Jlexuus 5. MOJAEJIMPOBAHUE 2 VYK-1.1 VK- JI1.1J11.2 K 2
[NPUPOHBIX 1 1.3 VK-14 JI1.3J12.1
TEXHOJIOTMYECKNX OIIK-2.2 J12.2J12.3
[MPOLIECCOB B OIIK-2.3TIK- | JI2.4J12.5
[IPMPOJIOOBYCTPOMCTBE 1 6.1 [IK-6.3 J2.6 J12.7
BOJOIIOJIb30OBAHUN J12.8 J12.9

MopenupoBaHue THHAMHKA D132 03 54
W3MCHCHHUS BJIaro3arnacoB Ha 2536 O7
OpOLIaeMOM HOJIE.

MopenupoBanue
BHYTPHUXO3AHCTBEHHOTO TIJIaHa
BOJIOTIONIb30BAHMUSL.
MopenupoBaHue pexXxUMOB
OTIEPATUBHOTO YIPABICHUS
nonuBaMu. Mcnonbs3oBanue
mozaenupoBanus B coctase CIIITP
CTICIIHAIACTOB
pupo000ycTpoiicTBa U
BOJIONIONB30BaHuA. /JIex/

23 Jlexuus 6. MOJJEJIMPOBAHUE 2 VK-1.1 VK- JI1.1J11.2 K 2
PEXXMMOB VYIIPABJIEHUA 1.3 YK-14 JI1.3J12.1
MMPOLIECCAMU B OIIK-2.2 J2.2J12.3
[IPMPOJIOOBYCTPOMCTBE 1 OIIK-2.3TIK- | JI2.4J12.5
BOJOIIOJIb30OBAHUN 6.1 TIK-6.3 JI2.6 J12.7

MogenupoBaHue yInpaBiaeHUs J12.8
BOJIOPACIIPEICTICHUEM C J12.9J13.1
HCII0JIb30BaHMEM TIPUHIIUTIA D152 53 D4
PEryJIupoBaHus 110 BEPXHEMY 9526 97
6bedy. MoaenupoBaHue PeKUMOB
ynpasiieHus paboToi arperatos
HaCOCHOM CTaHIIUU.

MopenupoBaHue pexxuMoB
yIpaBieHUs BOJONOAAYEH C
HCIOJIb30BaHUEM PETYJIUPYIOIINX
eMKocTell. MonenupoBaHue
JHCHEeTIePCKOro rpaduka
Bonopacnpenenenus. /Jlex/

2.4 M3yueHne TeopeTH4ecKoro 22 YK-1.1 VK- JIT.1JI1.2 IIK 2

Marepuana 1o pasaemy. 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
MEJHOpAIK: UCXOAHbIE TaHHBIE, 6.1 I[1K-6.2 JI2.8
ANTOPUTMBI, IPOrPaMMHast ITK-6.3 JI2.9J13.1
peannzanus, JOCTOMHCTBA U 2152323 54
HEAOCTATKH, IPUMEHEHHUE. 95026 97

IlonroroBka k
MIPOMEKYTOUHOMY KOHTPOITIO Ne2
«Mozenu mpoueccoB 1 00BEKTOB B
Mennoparumy. /Cp/




Paznen 3. lIpuknagnoe
MO/ eJTHPOBAHNE MPOLECCOB U
00bEKTOB MeJIMOpPaALHU

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[IJIAHUPOBAHI S HA OIIK-2.2 J12.2712.3
BOJIOXO3SIMCTBEHHBIX OIIK-2.3IIK- | JI2.4J12.5
CUCTEMAX. 6.1 ITK-6.2 J12.6 J12.7
3ansarue Nel.l. Pa3paboTka [1K-6.3 J2.8
aJIrOpuTMa U KOHTPOJIHLHOTO JI2.9J13.1
IpuMepa IaHa 3abopa BoJbI 010223354
BOJIOTIOJIBL30BATEISIMU D6 37
3anstue Nel.2. PazpaboTka
HMMHTAIIMOHHON MOJIEITH TUTaHa
3ab0pa BOJIbI
Bopomnonb3oBatensmu /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
BOJOITIOJIbB30OBAHIA 6.1 I1K-6.2 J12.6 J12.7
3anstue Ne2.1. CocraBnenue I1K-6.3 JI2.8
JHCHETIePCKOro rpauKa U pacuér J12.9]13.1
KOHTp. IpUMepa. 212233524
3ansatue Ne2.2. PazpaboTka 2536 27
WMHUTAIMOHHON MOJENN
JUCHEeTYEePCKOro rpaduka
BOJIOPACHIPEICIICHHUSI.
3ansatue Ne2.3. Pa3paboTka
MMUTALIMOHHOW MOJIETTH CUCTEMBI
MOJICPKKU MIPUHSTHUS PELICHUI
JFCIIETICPCKOH CITY>KOBI CHCTEMEL.
3ansaTtue Ne2.4. UMutanmonHoe
MOJIETTHPOBaHUE PabOTHI
mucrietaepa. /TIp/

33 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
[IPUPOJIOOBYCTPOMCTBA 1 OIIK-2.3TIK- | JI2.4J12.5
BOJOITIOJIb30OBAHIA 6.1 I1K-6.2 J12.6 J12.7
3ansTtue Ne3.1. MonenupoBaHue [IK-6.3 J12.8
MIPOLIECCOB MOJIa4X ¥ 3a00pa BOJBI J12.9J13.1
C MCIIOJIb30BAHUEM 210223354
peryIupyroIuX eMKOCTEH. 9526 97
Pa3paboTka anropurma u pacder
KOHTPOJIBHOTO MpUMepa
3ansaTue Ne3.2. PaspaboTka u
HCTIOJIh30BaHUE UMUTAITUOHHON
MOJICTIH PETryIUPOBAHUS MOJAYH U
3a00pa BOJIBI C UCIIONB30BAaHUEM
perymupyronmx eMxocteit. /I1p/

34 Tema 4. MOAEJINPOBAHUE VK-1.1 YK- JI.1J11.2 TK 1
JUHAMUWKNA N3MEHEHU A 1.3 OIIK-2.1 J11.3712.1
MMPOLIECCOB HA OFBEKTAX OIIK-2.2 J12.2712.3
[IPUPOJIOOBYCTPOMCTBA 1 OIIK-2.3TIK- | JI2.4J12.5
BOOIIOJIb30OBAHIA 6.1 ITK-6.2 J12.6 J12.7
Pemmenne komiuiekca 3a1ay 1o I1K-6.3 J12.8
HanpasieHuto «BomnocHaOxeHune u JI2.9J13.1
BosooTBeeHue /I1p/ 31323354

3526 97




3.5 Tema 5. PELIEHUE 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 OIK-2.3TIK- | JI2.4 J12.5
MOJEJIMPOBAHU A 6.1 I1K-6.2 J12.6 J12.7
3anstue Ne5.1. Ontumuzanus [1K-6.3 JI2.8 JI12.9
pacnpeneneHus pecypcoB IpH 010223354
OPraHU3alNU TEXHUIECKOTO 3536 37
00CITy)KMBaHUS MEIMOPATHBHBIX
CHCTEM.
3ansTre Ne5.2. Pa3paborka u
HCIIOJIb30BaHHE HUMUTAI[HOHHOU
MOJICTIH OTITHMU3ALINH
pacmpeneneHus pecypcos. /IIp/

3.6 Tema 6. ICTIOJIb30OBAHUE 4 YK-1.1 YK- JI.1J11.2 TK 1
MOJEJIMPOBAHUW A JIs1 1.2 VK-1.3 JI1.3712.1
KOHTPOJIA1 KAYECTBEHHBIX VYK-1.4 OIIK- | JI2.2J12.3
[TOKA3ATEJIEM 2.1 OIK-2.2 J12.4 J12.5
BOJOOTBEAEHUA OIIK-2.3TIK- | JI2.6 J12.7
3ansatue Ne6.1. UMurtanuonHoe 6.1 IIK-6.2 J12.8 J12.9
MOJIENIMPOBAHUE BIUSHUS I1K-6.3 01023354
PEKIMOB BOJJOOTBE/ICHHS HA cOpoC 35056 07
3arpsI3HSIOIINX BEIIECTB B BOIHBII
OOBEKT.
3ansaTtue Ne6.2. UMutanmonHoe
MOJICIPOBAHHE PaCIpeIeTICHUS
TIoJIel KOHLEHTpauui
3arpsA3HSIONINX BEIIECTB B BOJIHOM
oosexre. /TIp/

3.7 M3yuyeHne TeopeTuaecKkoro 20 VK-1.4 OIIK- | JI1.1JI1.2 TK 2
MaTepuaa 1o pasaeiny 2.1 OIIK-2.2 JI1.3J12.1
«IIpuknagHoe MoeIpoBaHUE 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 BBIIIOIHCHUE J12.8
paznenos PI'P: JI2.9J13.1

1. Pazpabotka T3 Ha coznaHue 310323354
MaTeMaTHYECKON MOJIENH. D556 D7
2. PazpaboTka anroputma
paboThI MOJIEIIH.
3. Pa3paboTka mporpaMMHOTO
obecnieuenus 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/JI OEHOYHBIX CPEJICTB

6.1. KonTposibHBbIe BONPOCHI M 3a1aHUs

Jnist KOHTPOTISI yCHEeBaeMOCTHU CTYIEHTOB OUHOHN (hOpMBI 00YUEHUS U pe3yIbTaTOB OCBOCHHS AUCHUILTHHEL «MaTeMaTudeckoe
MO/ICJIIPOBAHHE MTPOLIECCOB B KOMIIOHEHTaX NPHPOBD) IIPUMEHsIeTCs 0a/UIbHO-PEHTHHIOBas cucTeMa. B kauecTBe O1leHOUHbBIX
CPEICTB UCIOJIb3YIOTCS:

- JUTSL KOHTPOJISI OCBOCHHS TEOPETUUECKUX 3HAHUH B TEUCHUE CEMECTpa MPOBOAATCS 2 mpoMexxyTouHbIx koHTposrs (1K1, TIK2)
no 1-omy u 2-My pasjenaM AUCIUILIUHBI COOTBETCTBEHHO B (hOpMeE 3JIEKTPOHHOTO TECTUPOBAHUS U pabOTHI CO CHEUATbHBIMU
MporpaMMaMH Ha KOMIblOTepax B a.128-B;

- JUTS OIIEHKW TPaKTHYECKUX 3HAHUH B Te4eHHe ceMecTpa nmpoBoasTes 2 Tekynmx KoHTpoinst (TK1 - BemmonHeHwe 1 3amuTa

OTY€TOB MO TeMaM npakTuyeckux 3ausatuii; TK2 - 3amura PI'P).

Hrorosiii koHTposb (UK) — 3auér.

Bompocs! k HTOrOBOMY KOHTPOIIO (3a4€Ty)

1.

IloHsATHE M aKTyaJbHOCTb MOJENHMPOBAHMs B KOMIIOHEHTaX IPHPOJBL




2 Knaccugukauus moneneii.

3 Cdeprl mprMeHEHHsT MOZENIEH B TIPHPOAOYCTPOICTBE U BOJIOIOIB30BAHUH.
4. Ponm mozeneit mo ux QyHKIMOHAIEHOMY Ha3HAYEHHIO.

5. Buner mozeneit.

6 Dopmbl MoIeNEH.

7 MaremaTrueckuii anmapar JUisl IOCTPOSHHS MOJIETIEH.

8 CrtpyKTypa mporecca MOJIeTHPOBAHMUS.

9. Oransl mporecca MoJAeTUPOBAHUSL.

10. TpebGoBaHMsI K TOYHOCTH MOJIEIICH.

11. IIponenypsl peannzanuy MpoLECcCOB MOJAECIUPOBAHUS.

12. VYcnoBus obecriedeHns Iporecca MOACTUPOBAHUSL.

13. Crnioco0bl mpeacTaBiIeHus] 00bEKTOB MOJIEITUPOBAHNS.

14. Bunbl perpeccHOHHBIX MOJENEH.

15. CyTb HMHUTALlMOHHOIO MOZAEIUPOBAHUS.

16. JlocToMHCTBAa UMUTAIIMOHHOTO MOJEJINPOBAHUSA.

17. HenocTatku MMHUTallMOHHOTO MOJEIMPOBAHUSI.

18. [IpumeHeHre UMUTAIIMOHHOTO MOJEITUPOBAHUS.

19. KomnerorepHoe MoaenupoBaHue.

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

21. ITporpamMHOe obecrieueHre MOISITHPOBAHHUS.

22. VcxonHble MONMOXKEHHS AT MOAEIHPOBAHUS MPOLECCOB BOIOMOIB30BAHMUS.

23. Knaccudukarnus mozneneid, HCHOJIB3yeMbIX B BOZHOM XO3SHCTBE.

24. Mopgenb pacyeTa BOJOXO3SICTBEHHOTO OajlaHca.

25. MogenupoBaHue yIpaBlIeHUs BOAOXPAHUIUIIEM.

26. MopenupoBaHue AUHAMUKA U3MEHEHHUS BIAro3anacoB Ha OpOILIaeMOM IOJe.

27. MopenupoBaHie BHYTPHXO35HCTBEHHOIO IIJIaHA BOJOMOJIb30BAHUSL.

28. MogenupoBaHue peXKUMOB ONEPATUBHOIO YIIPABJICHUS IOJIUBAMHU.

29. Hcnonp3oBanne MonenupoBanus B coctae CIIIP cnenuamucToB npuponoo0ycTpoHCcTBa U BOAOIONB30BAaHMUS.
30. MonenupoBaHue yrnpaBiIeHUs BOAOPACIPEACICHUEM C MCIIOIb30BaHUEM IPHHINIIA PETyJIMPOBAHUS 110 BepXHEMY Obedy.
31. MopenupoBaHue peXKUMOB yIpaBIeHHUS PaOOTON arperaToB HACOCHOW CTaHIIHIO

32. MogenupoBaHue peKUMOB YIPABICHUS BOJIONOAAYEH C UCIOJIB30BaHUEM PEryIUPYIOIUX €MKOCTEH.

33. MogenupoBaHue IUCIETYEPCKOro rpaduka BoJOpacIpeaeeHHs.

6.2. TeMbl NUCHMEHHBIX PadoT

Conepkanue pedepara:

Tema: "Pa3paboTka MaTeMaTHYECKON MOJIENIN paObOThl 0OBEKTa HITH MPOIecca BOOMOIL30BaHUs"

Hcxonnsie nannble:

1. OOBeKT KOHTPOIS U H3MEPEHHH: (COTIaCHO TeMbl MaruCTEPCKOif pabOoTHI)

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

3. HopMaTHBHEIE TOKyMEHTHI ¥ TPEOOBAHMS IO MaTEMAaTHIECKOMY MOJIEIHPOBAHMIO M Pa3pabOTKe IPOrpaMMHOTO o0ecTieueHHs
MoJelen.

3amanue:

1. Pa3paboTaTh TeXHHYECKOE 3a/IaHHE Ha CO3/IaHHE MaTeMaTHIECKOI Moiel o0beKTa (Tipolecca) FITH ero 3JICMEeHTa.

2. Pa3paboTath anropuT™ padoThI MOJIEITH.

3. Pa3zpaboTars nmporpaMMHOe obecrieueHre MOIEIH.

CTpyKTypa MOosACHUTENbHOW 3armiuckd PI'P 1 ee opreHTHPOBOYHBINH 00bEM

3amanme (1 c.)

Beenenwue (1 c.)

1. Pa3paboTka TEXHUYECKOTO 3a/laHie Ha cO3aHue MaTeMaTtuueckoi moaenu (3 ... 4 c.)

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

3. Pa3zpaboTka nmporpaMMHOT0 o0ecrieueHnss IMUTAIMOHHON Mozend (5 ... 7 ¢.)

3awtrouenue (1c.)

CrHCcOK UCIT0JIb30BaHHBIX HCTOYHUKOB (1 ¢.)

PI'P BEIONHSAETCS CTYACHTOM HHINBHALYAIHHO O] PYKOBOACTBOM IIPEHOAaBATENs BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITEIIBHO.
Cpok craun 3aKOHUYEHHOH paboThI Ha MPOBEPKY PYKOBOAUTEIIO YKA3bIBaeTCs B 3afaHnu. [locie mpoBepku U 10pabOTKH YKa3aHHBIX
3aMevaHuil, paboTa 3amumaercs. [Ipy monoKUTeIbHOM OLIEHKE BBIMOJIHEHHOH CTYJEHTOM padoTe Ha TUTYJIBHOM JIUCTE PAOOTHI
CTaBUTCH - "3aUTEHO".

6.3. Ilpouenypa oueHnBaHus

1. IIOKA3ATEJIN, KPUTEPUU U IIKAJIbI OHEHMBAHIMA KOMIIETEHIINI

Ornenka copMupoBaHHOCTH KomrieTeHInHl y cryaeaToB HUMU JIon’AY u BeicTaBIIeHHE OIIEHKH MO OTJEIFHON TUCIHILTHHE
BEZETCS CIeIyIoIM 00pa3om:

- JUISL CTYZCHTOB OYHOM (POpMBI 00yUYCHUS HTOTOBAs OLICHKA 110 JUCIHUILIAHE BRICTaBisieTcs 1o 100-0amipHO cucteme, a 3aTeM
TIEPEBOTUTCS B OLICHKH «OTIIHIHOY, «XOPOIIO», KyJOBICTBOPUTEIEHOY, HEYIOBICTBOPUTEIIHLHOY, «3aUTCHO» U «HE 3a4TCHOY;
- UL CTYZCHTOB 3a0YHON M OYHO-3a0YHON (POPMBI 00yUEHHSI OLIEHUBAETCS 110 MATHOATUILHOMN IIIKaJle, OLIEHKAMH «OTIUIHOY,
«XOPOILIOY», «YyJOBIECTBOPUTEILHOY, «HEYJOBICTBOPUTEILHOY; «3aUTEHO» WU «HE 3aUTCHON.

BpIcokuii ypoBEeHb OCBOCHHSI KOMITETCHITU, HTOTOBAasl OIIEHKA MO JUCITUTUTUHE «OTIUIHO» WK «3auTeHo» (90-100 6amioB):
rITyOOKO M IPOYHO YCBOWJ MPOTPAMMHBIN MaTepuall, HCYEPIBIBAIOIIE, IOCIET0BATEIHHO, YETKO U JIOTHIESCKH CTPOIHO €To




M3JaraeT, yMeeT TeCHO YBS3bIBATh TEOPHIO C MPAKTUKOH, CBOOOTHO CIpaBIIseTCs € 3a1a4aMu, BOMPOCaMHU U APYTHMHU BHIIAMH
MPUMEHEHHUS 3HAHUHN, IPHYEM HE 3aTPYIHICTCS ¢ OTBETOM IPH BHIOU3MEHEHHH 3a1aHU#, UCTIONB3YET B OTBETE MaTepHall
MOHOTpahUIECKOH JTUTEPATyPhl, TPABHILHO 000CHOBEIBAET MPUHSTOE PEIICHUE, BIAICET PA3HOCTOPOHHUMH HAaBBIKAMH U
MpUEMaMH BBIITOJTHEHHUS TPAKTUIECKUX 3a/a4. CHCTEMHO ¥ IUTAHOMEPHO paboTaeT B TEUSHHH CEMECTpa.

[ToBbIlIEHHBIH YPOBEHb OCBOCHHUSI KOMIIETEHIIMI, UTOTOBAs OLIEHKA 110 TUCIMIUIMHE «XOPOLIO» WIIH «3auTeHo» (75-89 GamnoB):
TBEPJI0 3HACT MaTepHall, FPAaMOTHO M IO CYIIECTBY M3JIaraeT ero, He JOMyCcKas CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOTIPOC,
MPaBUIIBHO MTPUMEHSET TEOPETHUECKHUE TIOJIOKEHUS TP PEIICHUH MPAKTUIECKUX BOIIPOCOB U 33124, BIIajJiceT HEOOXOIUMBIMU

HaBbIKaMH1 U TPUEMAaMHU UX BBIIIOJIHECHUA. CHCTEMHO 1 TUTAaHOMEPHO pa60TaeT B TEYCHUU CEMCCTPA.

[ToporoBslii ypoBeHb OCBOCHHS KOMIICTCHIIHMI, HTOTOBAs OLICHKA 110 JUCIUIUINHE «yIOBJICTBOPUTEIBHO» WIIH «3a4TeHOY (60-74
OaJuta): IMeeT 3HaHUSI TOILKO OCHOBHOTO MaTepralia, HO He YCBOMJI €0 JICTAJIeH, IOIyCKaeT HETOYHOCTH, HEJJOCTATOYHO
HpaBIIIbHBIE (POPMYITHPOBKU, HAPYIICHHS JIOTHIECKOI TOCIEA0BATEIFHOCTH B U3JIOKEHUH MPOrPAMMHOTO MAaTepHaa, HCIBITEIBACT
3aTpyAHEHUs IIPU BBIIIOJHEHUH MPAKTUIECKUX paboT. [IoporoBelil ypoBeHb OCBOSHHS KOMIIETEHIIUH HE chOPMUPOBaH, HTOTOBas
OLICHKA IT0 AWCIUIUTNHE «HEYIOBJICTBOPHTEIHHOY HIIH
«He3auTeHo» (MeHee 60 OaNIIOB): HE 3HACT 3HAYUTENFHON YaCTH MPOTPaMMHOTO MaTepHala, JOMyCKaeT CYIIeCTBEHHbIE OITHOKH,
HEYBEPEHHO, ¢ OOIBIINMH 3aTPyTHEHUSIMU BBINOIHSET IpakTHieckue padoTsl. Kak mpaBuio, OlleHKa «HEYIOBIETBOPUTEIHHOY
CTaBUTCS CTYJCHTaM, KOTOPBIC HE MOTYT MPOAOJDKUTH 00y4eHHEe Oe3 TOMOTHATEIBHBIX 3aHATHI 110 COOTBETCTBYIOIICH TUCIUIUINHE.
Kpurtepun onieHKr ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMI ¥ BBEICTABJIICHUE OIICHOK 10 KypcoBoMmy mipoekty (KIT) mim kypcoBoit
pabote (KP):
- Bricokuiil ypoBeHb OCBOCHUS KOMIIETEHIINH, OIIEHKa «OTIHYHO» (25 — 23 6amna qnsa KIT; 20 — 18 6amna mst KP): paborta
BBITIOJIHEHA Ha BBICOKOM ITPO(eCCHOHAIEHOM ypoBHE. I10THOCTEI0 COOTBETCTBYET ITOCTABJICHHBIM B 33/IaHHU LIEJISIM U 3a/1a9aM.
IIpencrapneHHbIi MaTepral B OCHOBHOM BEPEH, JIOMYCKAIOTCS MENKe HeTOUYHOCTH. CTYZIEHT CBOOOIHO OTBEYAET HA BOMPOCHI,
CBSI3aHHBIE C MPOEKTOM. BrIpaxkeHa ciocOOHOCTH K MPpOo(heCCHOHANBHOM aJanTaiy, HHTEPIpeTaluy 3HaHUN U3

MEKIUCIUIUTMHAPHBIX 00acTei

- [ToBBIIIIEHHBIH YPOBEHb OCBOCHHUS KOMIIETEHIINH, OIIeHKa «Xoporroy (22-19 6amra mrs KIT; 17 — 15 6amna s KP): pabora
BBITIOJTHEHA HA JIOCTATOYHO BEICOKOM MPO(ECCHOHATBHOM YpoBHE. [lomyIieHo 10 3 HerpyObIX OmMOOK, He BISIONINI Ha
pesynbrar. CTy/ICHT OTBeYaeT Ha BOIIPOCHI, CBSI3aHHbIE C IIPOEKTOM, HO HEJOCTATOYHO MOJIHO.
- [ToporoBeliii ypoBeHb OCBOCHHSI KOMITETCHITUH, OLICHKA «ya0BIeTBOpUTENbHOY (18-15 6amna ans KIT; 14 — 12 6aymta ansa KP):
YpOBEHb HEJIOCTATOYHO BEICOK. JlomyIieHo 1o 5 ommnboK, He CYIIeCTBEHHO BIMSIOMNX HA KOHEUHBII Pe3yNIbTaT, HO X0 PeIICHHS
BepHBIl. CTyI€HT MOXKET OTBETUTH JIMIIb Ha HEKOTOPBIE U3 3aaHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [ToporoBelii ypoBeHb OCBOCHUS KOMIICTCHIIMH HE COPMHUPOBaH, OLIEHKA «HEYIOBICTBOPUUTENIBLHO» (MeHee 15 6amno ms KIT;
MmeHee 12 6amros st KP): paboTta BBITIOTHEHA HA HU3KOM ypoBHe. J{omynieHs! rpy0sle ommoky. Pemenne npuHINIHAIEHO He
BepHO. OTBETHI HA CBA3aHHBIE C IIPOEKTOM BOIIPOCHI OOHAPYKUBAIOT HEIIOHUMAaHUE IIPEAMETA 1 OTCYTCTBHE OPHEHTAINH B
MarepHalie IpOeKTa.

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

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

2. [TonoxeHue 0 MPOMEXYTOUHOM aTTecTaluy 00y4aloUIXcs 0 MporpaMMaM BeICHIET0 00pa3oBaHus (B AEUCTBYIOLIEH PEAaKIUH).
JIOKyMEeHTBI pa3MellieHbl B CBOOOHOM A0CTyIe Ha odpurmaibaoM caiite HUMU JlonI'AY https://ngma.su/ B pasaene: ['maBHas
ctpanuna/Ceenenns 06 oOpa3oBaTeNbHON Oprann3anui/JIokanbHbIe HOPMaTHBHEIE aKTHI.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

1. OUEHOYHBLIE CPEACTBA TEKYIIEI'O KOHTPOJIA:
- TeCTHI T IpoBeAeHHs mpoMexxyTogHoro koHTpois (ITIK). Xpansarcs B 31eKTpOHHOM BHE HAa COOTBETCTBYIOMIEH Kadeape;
- pa3zeInbl MHAUBUAYaIbHbIX 3aJaHui (MMCbMEHHBIX paboT) 00yJalomuxcs;
- IOKJIa, COOOIMIEHHE 1I0 TEME TIPAKTUYECKOTO 3aHATHS;

- 33/1a44 U 3aJaHUs.
2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALMU:
- KOMIUIEKT OMJIETOB 17t 3aueTa. XpaHUTCS B OyMa)KHOM BHJE HA COOTBETCTBYIOIEH Kadenpe. [Tomnexur exeroqaomy
OOHOBIICHHIO 1 TIEPEYTBEP)KACHNIO. UHCII0 BApHaHTOB OMIIETOB B KOMIIIEKTE HE MEHEE UHCIIA CTYICHTOB Ha 3K3aMEHe/3a4eTe.

7. YHEBHO-METOJAUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUWE JUCIIUITIJIMHBI (MOIYJISI)

7.1. Pekomenyemas qutepatypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3armaBue

HSI[aTCJ'ILCTBO, ron

JI1.1 | Kopxos B.1., KopxxoB | MaremaTuueckoe MOJEIMPOBAaHHUE IPOLIECCOB B KOMIIOHEHTaX Hosouepxkacck, 2017,
n.B. MPUPOIBL: YIeOHOE MocoOre ISl MATUCTPAHTOB HAIPABICHUS 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

3arnasue

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 TSI MATUCTPAHTOB HATIPABICHUS http://biblio.dongau.ru/MegaPr
Copoxkuna O.B. "TIpupoa000yCcTPORCTBO U BOIOMOIL30BaHKE" oNIMI/UserEntry?

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

JI2.2 |Kopxos B.I1,, MateMaTHuecKoe MOENUPOBaHKUE IIPOLIECCOB B KOMIIOHEHTaX Hosouepxacck: , 2017,
Kopsxosa T.B. HPUPOJIBI: IPAKTUKYM JUISi MATUCTPAHTOB HANPABICHHS

"TIpupoa000yCcTPOHCTBO U BOIOIOB30BaHKE"

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

KypC JEKUUi [ CTyICHTOB O49HOM (OPMBI O0YUIEHUS 110 http://biblio.dongau.ru/MegaPr

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

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

JI2.4 | HoBouepk. HHX.- MaremaTnueckoe MOIETMPOBAHNE MEXAHUYECKUX CUCTEM: Hosouepxacck, 2017,

MEJHOp. UH-T METOAMYECKUE YKa3aHUS K BBIIOJHEHUIO TPAKTHYECKUX http://biblio.dongau.ru/MegaPr

Jouckoit 'AY, kag. 3aHATHH, CAMOCTOATEILHON paboTe MarucTpoB ooyvarommxcs mo | oNIMI/UserEntry?

MaIlIlH HaIpasJIeHUs TOAroToBKH "Ha3eMHO-TpaHCIIOPTHBIE MAIMHEL 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 HampasieHuio "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: MOHOTpadHs http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=42
7434&idb=1

JI2.7 | Kopxos B.1. Hayunast u nHQOpMaIMOHHO-TEXHOJIOTHIECKAsl MOIePIKKa Hosouepxacck: JIuk, 2023,

3aJa4 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, 2022,

MOJIICPIKKH HAa MEJTHOPATUBHBIX CHCTEMAax: MOHOTpadust https://e.lanbook.com/book/320
837
JI12.9 | Kopxos B. U. Hayunas u uH(bOpMAIIMOHHO-TEXHOIOTHYECKAsK MOJIePIKKa Hosouepxacck, 2023,
3a/1a4 BoJOpacnpeiesieHusl Ha OPOCUTENbHBIX CUCTEMAX: https://e.lanbook.com/book/320
MoOHOTpadus 840
7.1.3. MeTonnueckue pa3padoTKu
ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI3.1 | HoBo4epk. HHX.- PazpaboTrka maremMaTudeckoil Mozieii paboThl 0OBEKTa HITH Hosouepkacck, 2016,
MEJTAOp. WH-T mporiecca MPUPoI000yCTPONRCTBA MITH BOJOIOIH30BaAHUS: http://biblio.dongau.ru/MegaPr
Honckoit AV, xac. METOIYECKIE YKa3aHUs K BBITOTHEHUIO pacdeTHO-rpaduueckoii | oONIMI/UserEntry?
MEJHOp. 3eMeb ; paboTs! o aucruIuinHe "MaTeMaTHueckoe MOAeTHPOBaHNE Action=Link FindDoc&id=611
coct. B.1.Kopxos, MPOLIECCOB B KOMIIOHEHTAX MPUPOABI" MarCTPaHTOB 77&idb=0
N.B.Kopxos HarpaieHus "[Ipupomoo0ycTpoiicTBO 1 BOIOIIOIR30BaHKE" TI0
MarucTepckuM nporpaMmam "Memnropanus 3eMens” 1
"BogocHabxxeHne U BOgooTBeAeHUE"
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UHTepHeT"
7.2.1 oduuuansueiii caiit HUMU ¢ noctynom B www.ngma.su
JJIEKTPOHHYIO OHOIHOTEKY
7.2.2 Ennnoe okHO jocTyma kK 00pa3oBaTellbHBIM pecypcaM. | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
7.2.3 CrpaBouHas cuctema «e-library» JInnensuonnstit norosop SCIENCEINDEXNeSIO-

13947/34486
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YHuBepcurerckas nH(GopmaonHas cucrema Poccus
(YUC Poccus)

https://uisrussia.msu.ru/

7.2.5 CrnpaBouHas nHopMaIMoHHas ciucteMa «Okoorusi» | http://ekologyprom.ru/
7.2.6 becrutatnas 6ubnmoreka 'OCToB U cTaHIapTOB http://www.tehlit.ru/index.htm
Poccun
7.2.7 Enunoe okHO mocTymna k o0pa3zoBaTebHBIM pecypcaM. | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
7.3 IlepeyeHb MPOrpaMMHOI0 odecreveHust
7.3.1 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo6numen3nonnsiii gjorosop Ne 27-P15 ot 13.04.2015 ¢
3D OO0 "ACKOH-IOr" (JIunienznonHoe 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 HKCILTyaTallHOHHbIX PEXKUMOB CBUETENBCTBO O TOCYAAPCTBEHHOM PErnCTpany IporpaMm
OPOIICHHUS CENbCKOXO3SUCTBEHHBIX KYIbTYP st OBM - Ne 2011611080
(«RejOr.xls»)
7.3.5 IIporpaMma MozienUpOBaHUsl IPOLIECCOB YIIPABICHUS CBUIETENBCTBO O FOCYJAPCTBEHHON PETUCTpaALiK IPOrpaMm
BOJOpAcIpeeIEHUEM C UCIIOJIb30BaHUEM JIOKAJIBHBIX mis OBM Ne 2011613468
PETyJIATOPOB YPOBHEW BOJBI O BepXHEMY Obedy
COOpY)KEHUI
7.3.6 IIporpaMma MozienMpPOBaHUsI IPOLIECCOB YIIPABIEHUS CBUIETENBCTBO O FOCYJAPCTBEHHON PETUCTPALiK IPOrpaMm
BOJIOPACTIPENEIIEHUEM C UCIIOJIB30BAHUEM JIOKAJIBHBIX st OBM Ne 2011613468
PEryJIATOPOB YPOBHEW U PACXOIOB BOJIBI
7.3.7 Pacuér criekrpa cTalnOHAPHBIX PEKUMOB TCYCHHS CBHUETENBCTBO O FTOCYAaPCTBEHHOI PErHCTPalliK IPOrpaMM
BO/JIbI B TpaIleleNIaJbHBIX KaHaIax U mist OBM Ne 2012614736
notkax» (JIOTPA.nws)
7.3.8 HudopmanuoHHas mogaepxKKa JUCIIETIEPCKOTO CBUETENBCTBO O TOCYAAPCTBEHHON PErUCTPAIK IPOrPaMM
yIpaBlieHHsI BOIOpACIIpeIeIieHUEM B CHCTEME s OBM Ne 2012614735
KaHAIIOB
7.3.9 [IporpamMma MOOHIIEHON TIOAIEPIKKA 32124 CBUIETENBCTBO O FOCYJAPCTBEHHON PErUCTpaLid IPOrpaMm
JKCIUTyaTallih ¥ MOHUTOPUHTA ME-THOPUPYEMBIX s OBM - Ne 2019660254
3eMelb
7.3.10 [IporpaMMa HMHTAIIMOHHOTO MOACIUPOBAHUS CBHUETEIBCTBO O FTOCYAaPCTBEHHOI PErHCTPalliy IPOrpaMM
PEXMMOB BOJIOIIOIAYH HA OPOIIAEMOE TT0JIe Ha st OBM Ne 2021664539
3aaHHBIA TIEPHOJT PETYIHPOBAHI
7.3.11 AdobeAcrobatReader DC JIutieH3nOHHBII OTOBOp HA MpPOrpaMMHOE oOecTieueHHe JUIs
MepCOHANBHBIX KOMIbIOTepoB Platform
Clients PC WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.12 Opera
7.3.13 Googl Chrome
7.3.14 7-Zip
7.3.15 [IporpamMmmHast cucteMa Jiisi OOHapyKeHUsI TEKCTOBBIX | JInmeH3uonHbIH moroBop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBAHM B y4eOHBIX U HAy4YHBIX paboTax «AHTHIUTATHAT
«Antunnaruar. BY3» (uarepuer-sepcus);Monynb
«IIporpaMMHBIi KOMIUTEKC IIOMCKa TEKCTOBBIX
3aMMCTBOBAHUI B OTKPBITHIX NCTOUYHHUKAX CETH
HHTEPHET
7.3.16 MS Windows XP,7,8, 8.1, 10; Cyo6nuuen3zunonnsiid gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»
7.3.17 MS Office professional; Cyo0nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitay
7.3.18 Microsoft Teams ITpenocraBnsercs GecruiaTHO
7.3.19 PacueT napaMeTpoB pe:KUMOB OpPOLICHUS CBUACTETHCTBO 0 OUIHATIBHON PETUCTPAIIN IPOTPAMMEI
cenbekoxo3siicTBeHHbIX KynbTyp ("ROCK .xIs") 1t O9BM Ne2004610996 ot 22.04.2004 r.
7.3.20 PacueT HOpM U CTOUMOCTH MUHEPaNBHBIX YA00peHuid | CBUAETENBCTBO O OPHUIMATBHON PETHCTPALIMH TPOTPaMMBbI
JUTSL OpOIITIAEMBbIM CEBOOOOPOTOB B PA3ITUYHBIX THITAX st OBM Ne2007614430 ot 20.10.2007 r.
MOYB C YYETOM MOBBIMICHHUS UX IUIOOPOIHUSL
("Capl12_O ITm B105.xIs")
7.3.21 PacueT nuHaMuKH arpoKIMMabTHYECKHX PECYPCOB U CBUIETENBCTBO O FOCYAAPCTBEHHON perucTpanuu

nx perynupoBanne (Raduga Irrigation)

niporpammsl it 9BM Ne20099610137 ot 11.01.2009 r.




7.3.22

OmnpeneneHre SHEPTeTUUECKUX U JUHAMHYECKIX
XapaKTEePUCTUK 0K A7 OLEHKU KauecTBa paboThI
noxaesanbHoM Texuuku (SPECTR)

CBHIETENBCTBO O TOCYAAPCTBEHHON perucTpanuu
riporpammsl Juist 9BM Ne20099610138 ot 11.01.2009 r.

7.3.23 Pacuet napameTpoB OpolIeHUs IIUPOKO3aXBAaTHBIX CBUIETENBCTBO O FOCYAAPCTBEHHON PErucTpaluu
JI0’KJI€BAJIbHBIX MAIIKH C IOJIUBOM IIPH JHKBHKEHUU nporpaMmsl 1t OBM Ne2019611394 ot 25.01.2019 1.
o kpyry ("PMDR.EXE")

7.3.24 BEIOOp ONITHMANTEHOTO BapHaHTa TIOJIUBA CBUIETENBCTBO O FOCYAaPCTBEHHON perucTpanuu
JTOXKJIeBATBHON MAIIMHOM (hYPOHTAIBHOTO I nporpaMmsl A1t OBM Ne2019614494 ot 05.04.2019 1.
KPYTOBOTO AEHCTBUS U pacyeT MapaMeTPOB OPOIICHHS
("VOVDM.xlsx")

7.3.25 PacueT HOPM U CTOUMOCTH BHOCUMBIX MHUHEPAIbHBIX CBUIETENBCTBO O FOCYAaPCTBEHHON perucTpanuu
yA0OpEeHUH 1101 BO3/ICITBIBACMEBIC niporpammsl uist 9BM Ne2010610698 ot 20.01.2010 .
CEITLCKOXO3SIMCTBEHHBIE KYIBTYPBI IS OPOIIaeMBIX
ceBOOOOPOTOB IS JAHHOTO TUIIA ITOYBHI C YYETOM
MOBBIILIEHUSI UX IIOJOPOAMS NPU NPUMEHEHUH
CIIOKHBIX y00penuit (5 BuIoB
CEITBCKOXO3SIMCTBEHHBIX KYIIBTYP)

("Mo6_Kpu 5CX.xlIs")

7.3.26 Pacyer HOpM MUHEpaNBHBIX YAOOpEHHH B pa3THYHBIX | CBHICTENBCTBO O FOCYIAPCTBEHHON PErUCTPAIHH
[IOYBEHHO-KIMMATHUECKUX YCIOBHX HA OPOIIAEMbIX nporpaMmsl At OBM Ne2012615403 ot 15.06.2012 1.
ceBooboporax ("Paca_Hopm")

7.3.27 Pacuer Bomonoreb1eHNs 1 HOPM OPOILCHUS CBUETENHCTBO O TOCYAAPCTBEHHOM PErHCTpaiuy
CEeJIbCKOXO3SHUCTBEHHBIX KYJIBTYP 10 PETHOHAM niporpammsl Juist OBM Ne2015619347 ot 20.09.2015 1.
cremHoit 30061 PO ("ROSK.U")

7.3.28 3aTpathl Ha SKCILTYaTalUI0 MEXXO03SHCTBEHHBIX U CBUIETENBCTBO O FOCYAAPCTBEHHON PErucTpaluu
BHYTPHUXO3SHCTBEHHBIX MEIMOPATUBHBIX CUCTEM nporpaMmsl 11t OBM Ne2021611565 ot 01.02.2021 1.
Poccuiickoit @enepanuu "ZMS.xIsx"

7.4 Tlepevyenb HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

7.4.1 baswl ganabix OO0 "Tpecc-Undopm" (KoncynbranT https://www.consultant.ru
+)

7.4.2 baswl qanapix OO0 "PernonanbHsIii
nH(GOPMAIMOHHBIA HHIECKC IUTHPOBAHUS"

7.4.3 basbr nanabix OOO Hayunas snekrpoHHas http://elibrary.ru/

OoubIMoTeKA
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI (MOAYJIST)

8.1 115 CrnenunanbHOE TOMEIICHHE YKOMIUICKTOBAHO CICIUAIM3HPOBAHHON MEOCIBI0 H TEXHHYECKIMU
cpencTBaMy 00y9eHNs, CIy KaIlluMHU IS IpeICTaBIeH s HH(opMarn 6oibimoit ayxuropun: Habop
JEMOHCTPALHOHHOTO 000pyJ0BaHUS (IEPEHOCHOI): 3KpaH - 1 mT., mpoekTop - 1 mT., HeTOyK -1 mT.;
Crieniuanu3MpoBaHHbIE CTEH/BI [0 3aKPHITOMY ApeHaxy — 5 WT.; CTeH bl 10 IUIUIOMHOMY
npoektupoBanuto («Ocynienue 3emenb») — 8 mT.; Jlocka ? 1 mT.; Paboune MecTa CTyACHTOB;
Pabouee MecTo mpenogaBaTes.

8.2 129 CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMU
cpeAcTBaMU 00yUeHHsI, CITy>KaIllUMH [UIs peAcTaBieHus nHpopMauru 0obinoii ayauropuu: Habop
JIEMOHCTPALIMOHHOTO 000pyA0BaHHMs (TIEPEHOCHOM): 3KpaH - 1 mIT., mpoekTop - 1 mrT., HeTOYK - 1
mt.; Kommeiotep — 11 mr.; Criennann3npoBaHHBIE CTEHIBI 110 SKCIUTyaTalllii 1 MOHUTOPHHTY
CHCTEM H coopyxeHHH — 14 mT.; CTeHABI 0 AUINIOMHOMY NIPOEKTHPOBAHUIO («OKCIITyaTaIus
OopocUTeNbHOMN cucTeMb») — 8 mT.; Herron 3Q/ Monwutop 18,5 — 11 mir.; IIpuntep HP Laser Jet P
1005 — 1 mwrt.; Jocka ? 1 wr.; Paboune Mecta cTyieHToB; Pabodee MecTo mpenojaBartes.

8.3 117 [TomemeHne yKOMIUIEKTOBAHO CIICIIMATN3NPOBAHHON MeOEThI0 M OCHAIIICHO KOMITBIOTEpaMH,

00bETMHEHHBIMU B JIOKATBHYIO CETh C TOCTYIIOM B CeTh «THTEpHET» U DJIEKTPOHHYIO
nHpopMannoHHo-o0pazoBaTenbHyto cpeny HUMMU Houckoit [AY: Cucremuslit 6iok— 12 mr.;
MonuTop KK — 12 mT.; Paboune mMecta cTyzeHToB; Pabouee MecTo mpemnoaaBaTeds.

9. METOAUYECKHUE YKA3AHHUA V151 OBYYAIOIIUXCA 110 OCBOEHUIO JTUCHHUIIJIMHBI (MOXY JIA)

1. Meromuyieckre peKOMEHIAINH MO0 OPTaHU3AIMH CAMOCTOSTENBHOM paboThl o0y4aromuxcst B HUMU IT'A Y [DnekTpoHHbIH
pecype] : (BBen. B neiictBue mpukazom aupekropa Nel06 ot 19 utons 2015r.) / HoBoduepk. urx.-menuop. uH-T JJoHckoit [AY .-
OnekrpoH. naH.- HoBouepkacck, 2015.- Pexxum goctyma: http://www.ngma.su
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