MunuCTEpCTBO cenbekoro xo3saicTBa Poccuiickoit deneparuu
JlemapTaMeHT Hay4YHO-TEXHOJIOTHYECKOM MOJUTUKU 1 00pa30BaHuUs

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

JucuuniauHel

Hamnpasnenue(st)

Hanpasnennocts (1)

KBanudukanus

®opma 00yueHus

®daxyJbTeT

Kadsapai nnan

®I'OC BO (3++)

HaIpaBJICHUS

O06mas
TPYAOEMKOCTb

PazpaboTtunk (n):

Pabouas nporpamma ogoOpeHa Ha 3aceiaHnuu Kadeapsl

3aBeyromuii kKageapoun

®I'BOY BO [dounckoii 'AY

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

" " 2024 r.

PABOYAS ITPOI' PAMMA

DT/.01 MartemaTudeckoe MOaeJTUPOBaHHE MPOLECCOB B

KOMIIOHEHTAX MPHUPOABI
35.04.10 I'mapomesrnopanust

CTpouTe1bCTBO, PEKOHCTPYKIHUS U IKCILIyaTALUs
HHKEHEPHBIX CHCTEM BOIOCHAOKEHUS U
BATOEMpe1eHUS

O4YHasd

HNHxenepHO-MeTHOPATHBHBIN (PaKyJIbTET

DBoavop pAFDISVIBIEpIX
35.04.10 I'mapomesinopanus

DenepaibHbIH rOCyIapCTBEHHbINH 00pa30BaTe/JIbHbIN CTAHAAPT
BbICIIEr0 00pPa30BaHUsI - MATHCTPATYPA MO HANPABJICHUIO
noaroroBku 35.04.10 'mapomesmopanus (mpuka3s MuHOOpHAyKH
Poccuu ot 17.08.2020 r. Ne 1043)

108 /3 3ET

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

Mesmopaunu 3emMeJib

Ouabrapenxo U.B.

JlaTa yTBepxaeHus miasa y4. copetoM ot 31.01.2024 mporokon Ne 5.
JlaTa yTBep)kaeHus paboyeil mporpaMMsbl yd. coBeToM 0T 26.06.2024 npoTtoxon Ne 10

[NOKYMEHT MOJANMUCAH

> @ ONEKTPOHHOM
ﬁ/,‘ noanvcbio
HUMU

A\

Ceprudmgar:
O00EBE984813F213F5A27438629844A9AD9
Brageney: Menbhyik TaTbsia BnagumnposHa
[eiicTauTenen: ¢ 09.10.2023 Ao 01.01.2025

HoBouepkacck 2024 r.



1. OFbEM JUCIIMIIIMHBI B 3BAYETHBIX EAMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHNX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IMPEIIOJABATEJIEM 1 HA CAMOCTOATEJIBHYIO PABOTY

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

Pacrlpeue.ﬂe}me YaC0B TUCHUIIMHBI 110 ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypce>) Hroro
Henenp 14 2/6
Bun 3anaruit i PIT vII PII
Jlexiuu 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
KOHTPOJTb
Hroro 108 108 108 108
Buapl KOHTpOJIST B ceMecTpax:
PacuerHo-rpaduueckas padbora 3 ceMecTp

3auer 3 ceMecTp




2. IEJIX OCBOEHHUSA JUCIUITIJINHBI (MOAYJIS1)

2.1 | Llenpro 0CBOCHUS UCIUILUINHEI ABIIETCS (POPMUPOBAHHE Y 00yUJarOMErocst KOMIIETCHITNH, TPEAyCMOTPEHHbIX yICOHBIM
IUIAaHOM, B YaCTH MPUMEHEHUS MaTeMaTU4eCKOTO MOJEIUPOBAaHNS Ha THAPOTEXHUIECKUX CUCTEMaX U 00BEKTax.

3. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBI

Hukn (pa3men) OIL: | OTH

3.1 | TpeOoBaHus K NpeaBapuTe/IbHOI MOATOTOBKE 00y4aI0Ierocs:

3.1.1 [ TunpounndopmaTrka

3.1.2 | 3amuTHOE JIecOopa3BeIeHUE Ha OPOIIAEMBIX 3EMIISIX

3.1.3 | Meronosiorust Hay4HbIX UCCIIETOBAHUN

3.1.4 | IIpon3BoJCcTBEHHAs TEXHOJIOTHYECKAs! (IIPOU3BOACTBCHHO-TEXHOJIIOTHIECKAs) TPAKTHKA

3.1.5 | Bonoy4er Ha METHOPAaTUBHBIX CHCTEMAax

3.1.6 [ Feonnpopmarixa

3.1.7 | UnxxeHepHbIC U3bICKAHUS B MEJINOPALUU

3.1.8 [ KomrutekcHbIe 00ciieoBaHIS M NCCIEOBAaHUS 00BEKTOB MEITHOPAITIH

3.1.9 | CpencrBa v TEXHOJIOTHH U3MEPEHUS B MEIHOPALIUN

3.1.10 | Crparernueckoe U MPOEKTHOE YIPaBICHUE

3.1.11 | dunocodcekue npodaeMbl HAYKU U TEXHUKU

3.1.12 | BomoyueT Ha METHOPAaTUBHBIX CHCTEMAX

3.1.13 | KommiekcHbIe 00CTIeI0OBaHUS M UCCIIEAOBAHUS O0BEKTOB METUOPALINT

3.2 | AucumnianHbl (MOAYJIN) M MPAKTHKH, IS KOTOPHIX 0CBOECHHE JAHHOI TMCIUIJIMHBI (MO1YJIs1) HEO0X0AUMO KaK
npeanecTByoee:

3.2.1 | 2-1 mpoM3BOACTBEHHAS TIPAKTHKA - HAyIHO-HCCiIenoBaTessckas pabora (HUP)

3.2.2 | 3amuTa BBITYCKHOHN KBATH(PHUKAMOHHOH pabOThI, BKIFOYast HOATOTOBKY K MPOIEAYPE 3alIUTHI H IPOLETYPY 3alIHThI

3.2.3 | IIpon3BoacTBeHHAs PEAUILIOMHAsS SKCILTyaTallMOHHAS TPAKTHKA

4. KOMIETEHLIMH OBYYAIOIIET OCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TUCLIMITINHBI
(MOJY.JIST)

OIIK-4 : Cnocoden MNPOBOAUTH HAYYHbBIEC HCC/IC10BAHNUA, AHAJIU3ZUPOBATDH PE3YJbTATHI H TOTOBUTDH OTYETHBIC IOKYMEHTDI

OIIK-4.1 : 3HaeT MeTO/IbI HAYYHBIX UCCIIEAOBAaHUMN, CIIOCOOBI HAYYHOTO aHAIHM3a

OIIK-4.2 : YMeeT KpUTHYECKH OIICHUBATh PE3yIbTAaThl HCCIICTOBAHUS

OI1K-4.3 : Biageet HaBBIKAMH COCTAaBIICHHUS OTYETOB TI0 pe3ysIbTaTaM padoT

IK-2 : CniocoGeH NpOBOAUTD MOMCK, MOTy4eHHe, 00pa00TKY U aHAIN3 JAHHBIX MOJIeBbIX H JJa00PATOPHBIX HCCIeA0BAHNIA,
o0cJie10BaHNil, IKCTIEPTH3BI H MOHUTOPHHIA 00bEKTOB BOJOCHA0KeHHSI 1 BOJOOTBEIEHNUS

IIK-2.1 : 3HaeT OCHOBHBIC MCTOAbI U3YYCHUS CIIOKHBIX CUCTCM B obmactu HpPIpO-Z[OO6yCTpOI7[CTBa 1 BOAOIIOJIb30BaHUA

[IK-2.2 : YMeeT npuMeHSTh OCHOBHBIE UIEU U METObI IUTAHUPOBAHUS SKCIIEPUMEHTA

IIK-2.3: Bnaz[eeT HaBbIKaMU IOCTPOCHUS MATEMATHICCKUX MOL[GHeﬁ u I/II[CHTI/I(i)I/I-KaIII/II/I HX IapaMEeTpOB, TOCTAHOBKU U
MMPOBEACHUSA IKCIICPUMECHTOB, c6opa, 06-pa6OTKI/I 1 aHaJin3a pe3yJibTaTOB SKCIIC-PUMECHTOB

YK-1 : Cnioco6eH ocyiecTBJISATh KPUTHYECKHI aHAJIN3 NMPOOJIEeMHBIX CUTyallHii HA OCHOBE CHCTEMHOI0 MOX0/1a,
BbIPA0aTBIBATh CTPATErHIO e CTBUIT

YK-1.1 : Ananusupyet npoOJIeMHYI0 CUTYAIHIO KAK CUCTEMY, BBISIBIISS €€ COCTABJISIONINE U CBSI3U MEXITy HUMH

YK-1.2 : OcymiecTBisieT MONCK BApUAHTOB PEIICHHS TOCTABICHHON MPOOIEeMHON CUTyalluy Ha OCHOBE JOCTYITHBIX HICTOUHUKOB
nHpopMau

YK-1.3 : Onpenensier B paMKax BEIOPaHHOTO aJTOPUTMa BOIIPOCH! (3a/1a4H), ITOIekKAIINE JaTbHEeHIeH pa3paboTke.
[MpemiaraeT ciocoOb! UX PEIICHUS

VYK-1.4 : Pa3pabaTeiBaeT CTpaTEruio JOCTHKCHUS TIOCTABICHHOM eI KaK MOCIeJOBAaTEIFHOCTD IIaroB, IPEABUS Pe3yIbTaT
Ka)KJIOTO M3 HUX M OIICHWBAS X BIISIHAE HA BHEIIHEE OKPYKEHHE TUIAHINPYEMOU NI TeTbHOCTH M HAa B3aUMOOTHOIIICHHS
YYaCTHHUKOB 3TOH JIEeATETHHOCTH




5. CTPYKTYPA U COJEPKAHUE JUCHUILIAHBI (MOAY.JIST)

Kon HaumeHnoBanne pa3neioB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | Hurepaxr. IIpumeuyanne
3aHATHSA TeM /BUJA 3aHATHSI/ Kypc
Paznen 1. Teopusi M mpakTHKa
MaTeMaTHYeCKOro
MO/J€eJTUPOBAHNUS B KOMIIOHEHTAaX
NPHUPOIBI

1.1 Jlexuus 1. [IOHATUE 3 2 OIIK-4.1 JI1.1J11.2 0 K 1
MOJIEJIMPOBAHI A B OIIK-4.3 VK- JI1.3J12.1
KOMITOHEHTAX ITPUPO/bI 1.1 YK-1.3 J2.2J12.3

[lonsATHe 1 aKTyaIbHOCTD YK-1.4 J12.4 J12.5
MOJICJTUPOBAHUS B KOMITOHEHTAX JI2.6 J12.7
npuposl. Knaccuduxanms JI2.8
moneneit. Chepsl IpUMEHEHUS JI2.9713.1
MOJIeJIeH B THAPOMEITHOPAIUH. 213253 34
Ponu moneneit mo ux 25026 27 28
(yHKIMOHATBHOMY Ha3HAYCHUIO. 99
Bunsr mogeneit. ®opmbl Moaenei.

MaremaTrueckuil anmapar Jyist
mocTpoeHus Moxenei. /JIex/

1.2 Jlextus 2. CTPYKTYPA, OTAIIbI 3 2 OIlK-4.1 VK- | JI1.1JI1.2 0 K 1
N TPEBOBAHUA K 1.1 YK-1.2 JI1.3J12.1
MOJEJIMPOBAHUIO VK-1.4 J2.2J12.3

Crpykrypa nporiecca J12.4
MOJETTHPOBaHMUS. DTalbl Ipolecca JI2.7]13.1
MozenupoBaHus. TpeboBaHus K 213253 34
TouHOCTH Mojenel. ITponenypst 25026 27 38
peanu3anuu npoueccoB 29
MOJEIUPOBaHUs. Y CIIOBUS
obecrieyeHus mpoiecca
MonenmupoBanus. CriocoObI
MIPECTaBICHUSI OOBEKTOB
MOJeNnupoBaHus. Bunel
perpeccuoHHbBIX Mojenei. /JIex/

1.3 Jlexius 3. UMUTALIMOHHOE 3 2 OIIK-4.1 JI.1J11.2 0 K 1
MOJEJIMPOBAHUE OIIK-4.3 VK- JI1.3712.1
[MPOLIECCOB B 1.1 YK-1.2 J2.2J12.3
KOMITIOHEHTAX ITPPO/IbI VYK-1.3 J12.4

CyTb UMUTALUOHHOIO JI2.7J13.1
MozenupoBaHus. JloctouHcTBa D1 3203 B4
WMHUTAIMOHHOTO MOJICITUPOBAHUSI. D556 D7 28
Henocratkun nMutaninoHHOTO 29

MonenupoBaHus. [Ipumenenne
HMHTAIMOHHOTO MOJICIAPOBAHUSL.
KomrmsroTepHOE MOICTUPOBaHHE.
UwrcneHHbIE METOIBI HAXOXKICHHSI
BBIYHCIIIEMbIX [TAPAMETPOB IIPU
HMHTAIIMOHHOM MOJICITHPOBAHUU:
0O0IIIHE TOJIOKEHHUSI, METO/
TIOJIOBUHHOTO JIEIEHUS, METOM
MIPOCTBIX UTEPALIMH, METO]
HproToHa (MeTO/ KacaTeNbHBIX),
meron xopa. [IporpamMmmuoe
obecnieyeHne

MonenupoBanus /Jlex/




1.4 H3ydenue TeopeTudeckoro 20 OIIK-4.1 J1.1J11.2 K 1
Marepuana no pazaeny «Teopus n OIIK-4.2 JI1.3J12.1
MIPAKTUKa MaTeMaTU4eCKOro OIIK-4.3 VK- | JI2.2J12.3
MOJIEJIUPOBAHNS B KOMIIOHEHTAX 1.1 VK-1.2 J12.4
TIPUPOIBD). VYK-1.3 VK- JI2.7J13.1

TpeboBaHus TPABOBBIX, 1.4 213253 54
HOPMAaTUBHBIX U JIp. JOKYMEHTOB K 95026 27 08
JTamam, cocTaBy paboT u 39
JOCTOBEPHOCTH PE3yJIbTaTOB
MOJICTTHPOBAHHUS ITPOIIECCOB.

IToaroroska
MIPOMEKYTOUHOMY KOHTpOI0 Nel
«OCHOBBI MATEMaTHIECKOTO
MojenrpoBaHusy. /Cp/

Pazpnen 2. Moaenu npoueccos u
00BEKTOB B THIPOMETHOPAIIHH

2.1 Jlexuums 4. UCXOOHBIE 2 OIIK-4.1 J1.1J11.2 K 2
MNOJIOXXEHUA U ITPUMEPHI OIlIK-4.2 VK- | JI1.3J12.1
[IPUMEHEHUS MOJIEJIEN B 1.2 VK-1.3 J12.2712.3
[MPOBJIEME YK-1.4 2.4
BOJOIIOJIbB30OBAHI A HA J12.7J13.1
TNMAPOMEJIMOPATHUBHbBIX 31323354
CUCTEMAX 35396 37 38

O61ue nonoxeHus. Mcxonusre 29
TTOJTIOKEHHS JITSI MOACITHPOBAHUS
IIPOIIECCOB THAPOMETTHOPAIINH.

Knaccudukanus mogenei,
HCIIOJIb3yEMBIX B
ruapoMenropanun. Monenb
pacdera BOJOXO3SIHCTBEHHOTO
Oananca. MonenupoBaHue
ynpasienust bCP. /Jlex/

2.2 Jlexums 5. MOAEJIMPOBAHUE 2 OIIK-4.1 JI.1 J11.2 IK 2
MMPUPOJHBIX 1 OIlK-4.2 VK- | JI1.3J12.1
TEXHOJIOIT'MYECKUX 1.1 YK-1.3 J12.2712.3
MMPOLIECCOB B VK-1.4 2.4
T'MAPOMEJIMOPALIMN J12.7]13.1

MopnenupoBaHue TUHAMUKH D1 3203 D4
HM3MEHEHHUS BJIaro3anacoB Ha 25026 27 38
OpOILIAEMOM II0JIE. 29
MopenupoBanue
BHYTPHXO3HCTBEHHOTO ITaHA
BOJIOTIOIB30BAHUS.

MopenupoBaHue pexuMoB
OTIEPATUBHOTO YIPABICHUS
nojuBaMH. Vcrons3oBaHue
mozenupoBanus B cocrase CIIITP
CTICI[HAINCTOB
rugpomenuopanun /Jlex/

23 Jlexuus 6. MOAEJIMPOBAHUE 2 OIIK-4.1 J1.1J11.2 K 2
PEXKMMOB VYITPABJIEHUA OIIK-4.3 VK- | JI1.3J12.1
MMPOLIECCAMU B 1.2 VK-1.3 J12.2712.3
TMAPOMEJIMOPALIN YK-1.4 2.4

MopenupoBaHue yrpaBleHUs JI2.7J13.1
BOJIOPACIIPEEICHUEM C 010223354
HCIIONIF30BAaHUEM MIPUHIIUIIA 35396 37 38
PEryJIMpoBaHus IO BEPXHEMY 29

obedy. MoaenmupoBaHue peKUMOB
yTpaBIeHUs pabOTOH arperaTos
HACOCHOM CTaHIIUH.
MopgenupoBaHUE PEKUMOB
yIpaBJIeHUs BOAONOAAYEN C
HCTIONI30BAaHUEM PETyIHPYIOMUX
eMKkocTel. MonenupoBaHue
JFCIETIePCKOTO Tpaduka
BoJIOpactpeneneHus. /Jlex/




24 H3ydenue TeopeTudeckoro 24 OIIK-4.1 J1.1J11.2 K 2
Marepuana 1o pasaeny «Mogenu OIIK-4.2 JI1.3J12.1
TIPOIIECCOB U OOBEKTOB B OIIK-4.3 VK- | JI2.2J12.3
THAPOMEITHOPALII. 1.1 VK-1.2 J12.4

Mopenu naaHupOBaHUs, VK-1.3 VK- JI2.7J13.1
KOHTPOJISI, pEryJIMPOBAHUS U 1.4 213253 54
MOHUTOPHHIA IPOLIECCOB B 9506 07 08
THAPOMEITHOPAINU: UCXOTHBIE 39
JIAHHBIC, AITOPUTMBI,

IIporpaMMHasl peau3anus,
JIOCTOWHCTBA M HEJOCTATKH,
[IPUMCHEHHE.

IToaroroska k
MIPOMEKYTOUHOMY KOHTpPOIIIO Ne2
«Mogenu IporeccoB 1 00bEKTOB B
ruapomenropauny. /Cp/

Paznen 3. llpuxiaanoe
MOIeJIHPOBAHHE MPOLECCOB
00bEeKTOB rHIPOMeIMOPALIHT

3.1 Tema 1. MoxenupoBaHue 4 OIIK-4.2 JI1.1J11.2 TK 1
TPOLIECCOB IITAHUPOBAHUS HA OIIK-4.3 VK- JI1.3J12.1
TMPOMEINOPATUBHBIX CUCTEMAX 1.1 VK-1.3 JI2.2J12.3
3ansTtue Nel.l. Paspaborka VK-14 J12.4
aIropuTMa U KOHTPOJIBHOTO JI2.7J13.1
MpUMepa T1aHa 3a60pa BOIbI 213253 54
BOJIOII0JIb30BATEISIMU 95026 27 28
3ansTtue Nel.2. Pa3pabotka 39
HMHTAIIMOHHON MOJIEITH TUIaHa
3ab0pa BOIbI
Bojononb3oBatTensimu /TIp/

32 Tema 2. MoaenupoBaHue 8 OIlK-4.1 JI.1J11.2 TK 1
JTUCTIETYEPCKOTO YIIPABIICHUS HA OIIK-4.2 VK- JI1.3J12.1
THJIPOMETMOPATUBHBIX CUCTEMaX 1.2 VK-14 J2.2J12.3
3ansarue No2.1. CocraBnenue J2.4
JUCTIETYEPCKOTO rpaduka U pacuér JI2.7J13.1
KOHTp. IpuUMepa. 213253 54
3ansTre Ne2.2. Pa3paboTtka 9506 07 08
MMUTALUOHHON MOAETH 39
JICIIETYePCKOro rpaduka
BOJIOPACTIPEICIICHHSI.
3ansaTue Ne2.3. Pa3paborka
HMHTAIIMOHHON MOJEITH CHCTEMBI
TTOJICPKKU TPUHATHS PEIICHUH
JIFCTIETIEPCKOH CITy’KOBI CHCTEMBL.
3anarue Ne2.4. IMutanmoHHOe
MOJICTTPOBaHUE PabOTHI
mucrieraepa. /TIp/

33 Tema 3 MogenupoBanue peKuMOB 4 OIIK-4.2 JI1.1 J11.2 TK 1
peryaupoBaHus Ha 00BbEKTax OIIK-4.3 VK- JI1.3J12.1
THJIPOMETTHOPAIIHI 1.1 VK-1.3 J2.2J12.3
3ansTue Ne3.1. MonenupoBaHue YVK-1.4 J12.4
TIPOIIECCOB MOJAYH U 3200pa BOJBI JI2.7J13.1
C HCIIOJIb30BAHUEM 212233 54
PETYJIHUPYIONIUX EMKOCTEH. 2536 57 38
Pa3pabotka anroputma u pacdyer 29

KOHTPOJIBHOTO [IPUMEpa
3ansTue Ne3.2. PazpaboTka u
HCII0JIb30BaHUE MMUTAI[HOHHON
MO/JICTTH PETryIMPOBAHUS TOJAYH U
3a00pa BOJIBI C UCIIOJIB30BAHUEM
peryaupyronmx eMxkoctei. /IIp/




34 Tema 4. MozaenupoBaHue 3 4 OIIK-4.2 JI1.1J11.2 TK 1
JIMHAMHUKHA U3MEHEHHUS MTPOLIECCOB OIIK-4.3 VK- JI1.3J12.1
Ha  OOBEKTax TUIPOMEITHOPALIIH 1.1 VK-1.3 JI2.2J12.3
Pemmenue kommiekca 3a1a4 1no YK-1.4 J12.4
HanpasieHuto «Menuopauus JI2.7J13.1
3emerby /TIp/ 2122033 54

35396 37 38
39

35 Tema 5. Pemenue 3 4 OIIK-4.1 JI.1J11.2 TK 1
ONTHUMU3AIMOHHBIX 3274 C OIIK-4.2 VK- JI1.3J12.1
HCIOJIb30BaHUEM CPEICTB 1.1 VK-14 JI2.2J12.3
HWMHUTAIMOHHOTO MOJEIUPOBaHUS 2.4
3ansatue Ne5.1. Onrrumusanus JI2.7J13.1
pacnpeneneHus pecypcoB Mpu 01023354
OpraHU3alliu TEXHUYECKOIO 2526 27 28
00CITy>)KUBaHUS 29
THAPOMEIIHOPATUBHBIX CHCTEM.
3ansarue Ne5.2. Paspabotka u
HCIOJb30BaHUE UMUTALIUOHHON
MOJICTIH ONITHMU3ALINH
pacnpenenenus pecypcos. /IIp/

3.6 Tema 6. Mcnionp3oBanue 3 4 OIIK-4.1 JIT.1JI1.2 TK 1
MOJIEITUPOBAHMS TSI KOHTPOJIS OIIK-4.3 VK- JI1.3J12.1
JIpeHaxa 1.1 YK-1.3 J12.2 J12.3
3ansatue Ne6.1. IMuTannonHoe VK-1.4 J12.4
MOJIEIUPOBAHUE BIIUSHUS JI2.7J13.1
PEeKUMOB JpeHaxka Ha cOpoc 01323354
3arpsI3HSIOLIUX BEIIECTB B BOJIHBIM D556 D7 D8
0OBEKT. 39
3anrarue Ne6.2. IMuTaniMOHHOE
MOJICTIHPOBAHUE PACHIPEICIICHUS
ToJIel KOHLEHTpalni
3arps3HSIONINX BEIIECTB B BOIHOM
obnexkre. /TIp/

3.7 N3ydenue TeopeTHIecKkoro 3 20 OIlK-4.1 JI1.1JI1.2 TK 2
Marepuaa 1o pasaeny OIlK-4.2 JI1.3J12.1
«IIpuknagHoe MoaeIpoOBaHIE OIIK-4.3 VK- | JI2.2J12.3
MIPOIIECCOB U OOBEKTOB 1.1 YK-1.2 2.4
THJIPOMETHOPALII» 1 VK-1.3 VK- JI2.7J13.1
BbITIONTHEHHE pa3aenoB PI'P: 1.4 2192323 54

1. Pazpabotka T3 Ha coznanue 35356 37 38
MaTeMaTHYECKOI MOJIENH. 29

2. Pa3paboTka anroputma
paboThI MOJIEIIH.

3. Pa3zpaboTka mporpaMMHOro
obecnieuenus mozenu. /Cp/

3.8 IToaroroBka K UTOrOBOMY 3 4 OIIK-4.1 JI1.1 J11.2 UK

rxouTpoo (UK) /3auét/ OIIK-4.2 JI1.3J12.1
OIlIK-4.3 VK- | JI2.2J12.3
1.1 VK-1.2 2.4
VK-1.3 VK- J12.7J13.1
1.4 212233 54
25026 27 38
39

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpo1bHBIEC BONIPOCHI U 3aJaHUS

IIpu ocBOCHUU AUCHUIIIMHBI IPELYCMOTPEH IIPOMEXYTOUHBIM U UTOTOBBIM KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuii KOHTPOJIb 3HAHHUI TPOBOAMUTCS B COOTBETCTBHH ¢ [looskeHHEeM 0 TeKyIlel arTecTauu o0yJaromuxcst ot 15 mas 2024r.
Tekymias arrectanus B popMe 6auIbHO-PEUTHHIOBOM cucTeMsl (nanee - BPC) npuMensiercst 11 00y4aronmxcst 09HO# (HopMEI

o0yueHwUs.

B pamxkax BPC ycrnieBaeMocTh 00yHaIOMIMXCs TI0 KAXKI0W JUCIUTUINHE OIIEHUBAIOT CIIEAYIOINE BUIBI KOHTPOJIS: TEKYIIH KOHTPOIb
(TK), npomeskyTtounslii kouTpoas (I1K), aktuBHOCTh (A) 1 uTorosslit kouTpons (MK). Craya 3auera/sk3amena oosi3aTenbHa IpU

JKEJIAHUH 00YYaIOIIErocs TOBBICUTh UTOTOBBIN PEUTHHTOBEIN OAJIT MITH €CJIU CTYAEHT He Habpan o BPC MuHMManbsHOE KOJTHYECTBO
6amroB (51 6amn).




Ilepuonnunocts nposenenusa TK u I1K:
- TEKyLUH KOHTPOJIb — 3 3a CEMECTD;
- IPOMEXXYTOUHBIA KOHTPOJIb — 3 3a CEMECTP.

®opmel TK 1o qucnuminge:

TK 1 - BeinonHeHue npakTHYeCKUX 3alaHUI U pellieHue 3aay 1o pasaenaMm: «Teopus U MpakTuka MaTeMaTHYECKOro
MOJIETTMPOBAHHUS B KOMITOHEHTaX MpupoasD» (0T 6 1o 10 6amios);

TK 2 - BeimonHeHne NIpakTHUECKUX 3aaHUN U pelIeHne 3a1a4 1o paszaenam: «Mojaenu npomeccoB 1 0ObEKTOB B
ruapomenropanuu» (oT 6 1o 10 6annos);

TK 3 - BeimosnHeHe pakTHYSCKU 3aIaHHiA U pelieHue 3a1ad 1mo paszaenam: «[IpukiagHoe MoAeTHpOBaHUE MIPOIIECCOB U 0OHEKTOB
rugpomenropanum (ot 6 1o 10 6amios).

Urorossiit kouTposs (UK) — 3auer.
Bomnpocs! K HTOrOBOMY KOHTPOJIIO (3a4eTy)

L. AKTyalnbHOCTh MOJEIUPOBAHHS HA MPHPOAHO-TEXHHUECKIX CHUCTEMaxX U OOBEKTax.

2. Knaccudukarnus mMozeneid, HCHOJIB3YeMbIX Ha INPUPOIHO-TEXHUYECKUX CHCTEMaX M OOBEKTaXIo

3. [MpumeHeHne MaTeMaTHYECKUX MOAENEH Ha MPUPOTHO-TEXHUIECKUX CHCTEMax U OOBEKTax.

4, DYHKIUN MaTeMaTUYeCKUX MOJEIEH.

5. Bunsl Mmozeneii, HCTIONIB3yeMBIX Ha MPUPOTHO-TEXHUUYECKHX CHUCTEMax U OOBEKTax.

6. ®dopMbl MoJETIEH, HCIIOIBb3YEMBIX HA MPHPOIHO-TEXHUIECKUX CHCTEMax M OOBEKTaxX.

7. IIporpaMMHO-MaTeMaTHYECKUIl anmapar Ajs NOCTPOSHUS MOJEINEH.

8. CrpykTypa mporecca MOJSTHPOBaHHUS.

9. Oransl npouecca MoJAeIUPOBaHUSL.

10. TpeOoBaHHUA K TOYHOCTH MOJIEIICH.

11. IIponenyps! peanusanuy IpoLECCOB MOJAECIUPOBAHUS.

12. VYcnoBus obecrniedeHus: npoiecca MOJAETUPOBAHNS.

13. Cnoco0b! IpesicTaBIeHHs 00BEKTOB MOACIUPOBAHMS.

14. Bunsl perpeccHOHHBIX MOJENEH.

15. [loHsiTHE M CYTh UMUTALIMOHHOTO MOJEIUPOBAHUS.

16. JIOCTOMHCTBAa MMHUTAIIMOHHOTO MOJEIHPOBAHUSI.

17. HepnocraTku MMUTaLlMOHHOIO MOJETUPOBAHUS.

18. IIpuMeHeHne UMUTALIMOHHOIO MOJEIUPOBAHUS B THIPOMEIUOPALIUU

19. KomnbrotepHoe MoaenupoBaHue.

20. YucneHHbIE METOJIbI HAXOXKEHUS BBIYUCISIEMBIX MTAPAMETPOB MPH MMUTALIOHHOM MOJEIUPOBAaHHU.

21. Merto/ OJOBHHHOTO AeleHus. [IpruMeps! IpuMeHeHHS MeToa Ha TIPHPOAHO-TEXHMUIECKIX CHCTEeMaxX M 0OBEKTax.
22. Merton mpocThIx uTepanuii. [IpuMepsl IpUMeHEHUsI MeTola Ha MPUPOJHO-TEXHUUECKUX CHUCTEMax U OOBEKTax.
23. Merton HeroToHna (MeToz KacaTenbHbIX). [IprMepsl IpUMEHEHUsT METOA.

24. Merton xopa. [IpuMeps! nmprMeHeHHS MeToa Ha TIPHPOAHO-TEXHIMYECKIX CHCTEMaxX M 00BEKTax.

25. ITporpammHoe obecrieuerHne MoaenupoBanus. [Ipumeps! MpUMEHEHNS METOA.

26. VcxonHble NaHHBIE Ui MOJECTHPOBAHUS MPOLECCOB BOMOMOIb30BAHUSA HA NMPUPOJHO-TEXHUIECKUX CHCTEMAaX U
00BeKTax.

27. Krnaccudukarms Moeneif, HCIONB3yeMBIX Ha MPUPOJHO-TEXHUIECKUX CHCTEMaX M OOBEKTax.

28. Mogens pacueTa BOJIOXO3SHCTBEHHOTO OanaHca.

29. MogenupoBaHue yInpaBleHHs BOAOXPAHUIUILEM.

30. MogenupoBaHyue TMHAMUKI U3MEHEHUS BIIaro3anacoB Ha OpOILAEMOM IOJIE.

31. MogenupoBaHue BHYTPUXO3SIHCTBEHHOIO ILIaHA BOJOIOJb30BAHUS.

32. MopenupoBaHue pPeXKUMOB ONEPAaTUBHOTO YIPABIEHUS MOJIUBAMH.

33. HcnonezoBanue monenuposanus B cocrase CIIIIP cnenuanicToB B 001acTi THIPOMETHOPALIMH.

34. MopnenupoBaHue ynpaBieHHsI BOJOPACIPEICICHUEM C HCIIOJIb30BaHUEM NPUHLKIA perynupoBanus mno Bb.
35. MogenupoBaHue ynpaBiIeHUs. BOAOPACIPEAEICHUEM C UCIIOJIb30BAHUEM NIpHHLUNA perynupoBanus no Hb.
36. MogenupoBaHue pexXKUMOB yIpaBIeHUs: pab0oToil arperaToB HaCOCHOM CTAHLUIO

37. MopenupoBaHie PeXXUMOB YIIPAaBICHUS BOJONOAAYEH C MCHONB30BAHIEM PETYIUPYIONIHX €MKOCTEH.

38. MogenupoBaHue TUCIETYEPCKOTO BOAOPACHPEACICHHUS.

39. Hayuno-ananutuueckuit 0030p CyIIECTBYIOUIMX MOAETEH MPUPOI000YyCTPONUTBA U BOJOIOIB30BAHUS.

®opwmsl TIK o aucnumuge:

IIK 1 - Tectuposanue 1 (ot 9 no 15 6amnos);
IIK 2 - Tectuposanwue 2 (ot 9 10 15 6amioB);
I1K 3 — Bemonaenue PI'P (ot 15 no 25 6anos).

Bomnpockl UTOroBOro KOHTpOJIst
HWrorosslit kKOHTpOIb, BModaeT Borpocsl TK 1 — TK 3 mo aucnunnmnae « MeTposorus, cTaHnapTu3anis 1 cepTU(UKALMD 1
TPOBOIUTCS B (hOPME TECTHPOBAHUS 1O 3aJaHNAM, COACPKAIIUMCS B COCTaBE KOMITBIOTEPHBIX TECTOBBIX IPOTPAMMHBIX MOJTYJICH,

6.2. Tembl NHCbMEHHBIX PadoT

ConeprkaHue pacdeTHO-TpapuIecKoil paboThI
Tema: «Pa3paboTka MaTeMaTHUECKON MOJIETH PabOTHI 00BEKTA HITH MpoLecca THAPOMETHOPAIIHN
HcxoaHble JaHHBIE:




1. OOBbeKT KOHTPOJIS U U3MEPEHHH: (B COOTBETCTBHHM C TEMOW MarucTepckoil paboTsr)

2. HopMaTHBHBIE TOKyMEHTHI M TPEOOBaHHS 10 IPOSKTHPOBAHUIO M IKCILTyaTalu 00bekTa (Tporecca).

3. HopmaTHBHEIE TOKyMEHTHI ¥ TPEOOBAHMS IO MaTEMAaTHIECKOMY MOJIEIMPOBAHMIO B Pa3padOTKe MPOrpaMMHOTO o0ecTieueHHs
MoJeIen.

3amanue:

1. Pa3paboTaTh TEXHUYECKOE 33/IaHHEC Ha CO3/IaHHE MaTeMaTHIECKOH MojieH o0beKTa (Tiporecca).

2. Pa3paboTath anropuT™ padoThl MOJIEITH.

3. Pa3zpaboTars nmporpaMMHOe obecrieueHre MOIEIH.

CTpyKTypa MOosACHUTENbHOM 3anmiuckd 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 Moaenu (3...5 ¢.)

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

Sawtrouenue (1c.)

CrHcoK UCIT0JIb30BaHHBIX HCTOYHUKOB (1 ¢.)

PI'P BEIONHSAETCS CTYACHTOM HHIMBHALYAIHHO O] PYKOBOACTBOM IIPEHOAABATENs BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITEIIHHO.
Cpok caun 3aKOHYEHHOH paboThI Ha MPOBEPKY PYKOBOIUTEINIO yKa3bIBaeTCs B 3aMaHuu. Ilocie mpoBepKu 1 T0pabOTKN yKa3aHHBIX
3aMevaHuil, pabora 3amumaercs. [Ipy monoKUTEIbHOM OlIeHKe BBIMOJIHEHHOH CTYJEeHTOM padoTe Ha TUTYJIBHOM JIUCTE PAOOTHI
CTaBUTCH - "3aUTEHO".

6.3. Ilpouenypa oueHnBaHus

PeitruaroBerit 6amt mo BPC 3a paboTy B ceMecTpe Mo JUCHUIUTMHE HE MOXKET mpeBbimath 100 6ayioB (min 51):
S=TK+IIK+ A

Pacnipenenenue koardecTBa OAIIOB IS MOTYYEHHS 3a4eTa UITH dK3aMeHa.:
TK+IIK ot 51 go 85; A ot 0 10 15.

Ecnu npu n3yyeHu# AUCIMIUIMHBI y4eOHBIM [UIAHOM 3aIUIaHUPOBAHO BhINONHEHKE pedepaTa, PI'P, kypcoBoro mpoekra (paboThl),
TO J1st uX oueHKH Betessiercs onuH [1K. Taxue Bumsr padot onernBarorcs ot 15 1o 25 6amios.

Cnada paboT, 3aIUIaHUPOBAHHBIX YUEOHBIM TIAHOM, SIBISIETCS 00SI3aTEIIBHBIM JJIEMEHTOM, HE3aBUCUMO OT KOJTMYECTBA HAOpaHHBIX
6amnoB no apyrum Bugam TK u ITK.

HesaBncuMo oT pe3ynbTaToB npeasiayero sramna KonTpois B cemectpe (TK mm I1K), oOygarommuiics gomyckaercs K
CIEYIOUIEMY.

Ecnu oby4aromuiicsi B KOHLIE ceMecTpa He Habpail MUHUMalbHOE KOJMuecTBO OayioB (51 6amt), To A Hero 00s3aTenbHbIM
CTaHOBATCA:

- [IK — PI'P / xypcoBoii mpoekT (paboTa) / pedepar, 3aIuTaHIPOBaHHBIH yUeOHBIM IUTaHOM. Ecin py u3y9eHNH ANCTIATUTIHEL
y4eOHBIM IJIAHOM HE YCTaHOBJICHO BBIMOTHEHHE BHIIIETIEPEUUCICHHBIX padoT, To BeIonHseTcs oguH 11K, mpemioxeHHbIi
npernojaBareseM (HalpuMep, yCTHBII WM IMCbMEHHBIH onpoc, pedepar, TeCTUPOBaHKE U T.I1.);

- UK — cnaga 3adeTa WM SK3aMeHa, B CPOKH, YCTAHOBJICHHBIEC PACIIICAHUEM IIPOMEKYTOUHOH arTecTanun. OleHNBaHNE
MPOU3BOIUTCS IO NATHOAIIBHON mIKane. B BemomocTH B rpady « Dk3aMeHAIIOHHAS OIIEHKA) BBICTABIISETCS OI[CHKA MO
pesynbraram UK.

MaxkcumansHoe KondecTBo 0amio 3a PI'P / kypcoBoii mpoekT (paboTy) / pedepar, 3ariaHIpOBaHHBIN YIeOHBIM IIIAHOM PaBHO 25
(min 15). Ilepecuer 6annoB B OIEHKY 110 NATHOATIIHHOMN IIKaJie BRIMONHACTCS 10 Tabuuie 1.

Tabnuna 1 — IMepecuet 6amioB 3a pedepar, PI'P, kypcoBoii mpoekT (padboTy) mo 5-Tu OabHOM IIKaie
PetitunroBeiit 6amn  OneHka 1o 5-Tu OanbHOM HIKaie

25-23 OTnuyHO

22-19 Xoporio

18-15 Y 10BNETBOPUTEIILHO

<15 HeynosnersopurenbHo

Kpurepnn orieHKr ypoBHs c(OPMHUPOBAHHOCTH KOMIIETSHITHH M BBICTABJICHHS 0AJIIOB 3a pedepar, pacueTHO-TpapuIecKyio padoTy,
KypCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COACP KaHUS pabOThI 3aJaHHIO; TPAMOTHOCTD U3JIOKEHUS X Ka4eCTBO O(POPMIICHHS
paboThI; COOTBETCTBHE HOPMATUBHBIM TPEOOBAHUSAM; CAMOCTOATENBHOCTD BBIIIOJIHEHUS paboThl, ITyOrHa MpopabOTKU MaTepuaa;
UCIIOJIb30BaHUE PEKOMEHIOBAHHON 1 CIIPAaBOYHON JINTEPATYPBI; IPABHIBHOCTh BHIOJIHEHHBIX PAaCYETOB U IpadMIecKON JacTH;
000CHOBaHHOCTP M JIOKa3aTEIILHOCTE BEIBOJIOB.

Jls pacdyera MTOTOBOM OLIEHKH IO AMCIUILTHHE HEOOXO0AMMO UTOTOBBIC OaIIBI (S) MePeBECTH B MATHOAIBHYIO MKy C
HCTOJIE30BAHUEM TAOJIHIIEI 2.

Tabnuua 2 — IlepecueT UTOrOBBIX OANIOB JUCUUIUIMHEI 110 5-TH OaIbHOM HIKaie
PeliTHHrOBBIN Gasu

(WTOTOBBIA OasT MO AUCIUIUIHHE) OmeHka 1o 5-Ti OaibHOW IIKaie
86-100 OTnnyno

68-85 Xopormio




51-67 Y 10BII€TBOPUTEIBHO
<51 HeynosnerBopurensHo

HWrorossrit korTpoas (MK) mpoBoautcs B popme 3adera min sk3aMeHa. OleHUBaHNE TIPOU3BOIUTCS 10 5-TH OaNbHOI MIKae.

OreHka chOpMHUPOBAHHOCTH KOMIIETEHIHUH y 00YYaIOMNXCST M BBICTABICHHUE OIICHKH 1O TUCHUIUIMHE BEIETCS CICAYIOIINIM
00pa3oM : IS CTYIGHTOB OYHOH (POpMBI 00yUSHHS UTOTOBAS OIIEHKA O AUCIUILTHHE BhIcTaBisieTcs o 100-6ammsHOl cucteme,
3aTeM MEPEBOIUTCS B OLIEHKH «OTIUYHOY, «XOPOILIO», «yJOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY / «3aUTEHO» U «HE
3a4TEHO; JJIsI CTYICHTOB 3a0YHOW M OYHO-3204YHOH ()OPMBI 00YUEHHS OLICHUBACTCS MO MATHOAIUTEHOM MIKAJIE, OLICHKAMH
«OTJIMIHOY, «XOPOIIIOY», KyITOBIECTBOPUTEIHLHOY, «HEYTOBIECTBOPUTEIHLHOY / «32UTCHO» WITH «HE 3aUTCHOY.

Bricokuii ypoBeHb OCBOCHUS KOMITETEHIINH, HTOTOBAsI OIICHKA 10 JUCHUTUINHE «OTIMIHO» WK «3a4TeHo» (86-100 Gamsos):
rTy0OKO U MPOYHO YCBOWJ MPOTPaMMHBIN MaTepuall, HCUepIbIBAIOIIe, TOCIEI0BATENbHO, YETKO U JIOTHYECKH CTPOIHO €ro
u3Jaraer, yMeer

TECHO YBSI3BIBATH TEOPHUIO C MMPAKTHUKOM, CBOOOHO CIIPABISIETCS C 3a1a4aMU, BOIPOCAMH U IPYTUMH BHIaMH IPUMEHEHUS 3HAHUH,
pUYeM He 3aTPYAHAETCS ¢ OTBETOM MPH BUIAOU3MEHEHUH 3a/IaHHiA, HCIIONB3YeT B OTBETE MaTepual yueOHOM TUTEPaTypHI,
NPaBHJIBHO 00OCHOBBIBACT NMPHUHSATOE PEIICHHE, BIaJeeT PA3HOCTOPOHHUMH HAaBBIKAMH W IIPHEMaMU BBITOJTHEHUS IPAKTUYECKUX
3amad. CHCTEMHO ¥ IUTAHOMEPHO paboTaeT B TEUCHHH CEMECTpA.

[ToBbITIEHHBIH YPOBEHb OCBOSHHUSI KOMIIETEHIINI, HTOTOBAs OIEHKA T10 TUCIHIUTHHE «XOPOIIO» WK «3auTeHo» (68-85 GamioB):
TBEPJI0 3HAET MaTepHall, FPaMOTHO H 0 CYLIECTBY M3JIaraeT ero, He J0MycKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPABIJIBHO MPUMEHSET TEOPSTUUCCKUE TIOIOKEHHUS IIPH PEIICHUH ITPAKTHIECKAX BOIIPOCOB M 33/1a4, BJIaJICET HEOOXOAUMBIMH
HaBBIKAMH U TIPHEMaMH UX BBITOTHEHUsT. CHCTEMHO M TUIAHOMEPHO paboTaeT B TEUSHUN CEMECTpa.

IToporoBelii ypoBeHb OCBOEHHSI KOMITETEHIIUI, HTOTOBAas OLIEHKA MO AUCHUILTUHE «YAOBICTBOPUTEIBHO» WU «3a4TeHO» (51-67
0aJIoB): UMEET 3HAHMS TOJILKO OCHOBHOTO MaTepuaa, HO He YCBOMJI €ro JeTalle, OMyCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBUIIbHBIC ()OPMYITHPOBKH, HAPYIICHHS JIOTHIECKOH IMOCIIEIOBATEIIEHOCTH B U3JIOKESHUH MIPOTPAMMHOTO MaTepHaa, UCIbITHIBACT
3aTPYAHEHUS TIPH BHITIOJIHEHHH MPAKTHIECKUX padoT.

IToporoBeiii ypoBeHb OCBOSHHSI KOMIIETEHIIUI HE c(hOPMUPOBAH, UTOTOBas OLEHKA 0 AUCLUIIIMHE «HEYIOBIETBOPUTEIHHO» WIN
«He 3a4TeHO» (MeHee 51 Oanna): He 3HAaeT 3HAYUTENBHOM YacTH IPOrPaMMHOTO MaTepHaia, IOMYCKaeT CYIIeCTBEHHbIE OIINOKH,
HEYBEPEHHO, C OOJBIINMH 3aTPyTHSHUSIMH BBHITIOIHSET TIpaKTHIeckre padoThl. Kak mpaBuiio, olieHKa «HEyIOBIETBOPUTEILHOY
CTaBHUTCS CTyJIEHTaM, KOTOPbIe HE MOTYT MPOJOKUTH 00yueHre 6e3 JOMOJHUTENbHBIX 3aHATHI M0 COOTBETCTBYIOIIEH AUCIUILIHHE.

O6H_II/II71 MOPSAAOK IPOBCACHHUA NPOLCAYPbl OLICHUBAHUS 3HaHI/II71, yMeHI/Iﬁ, HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIbHOCTHU, COOTBETCTBUC
WHIUKATOpaM NOCTUKCHUA C(bOpMI/IpOBaHHOCTI/I KOMHCTGHHI/Iﬁ ONPENCIICH B CIICAYIOINX JIOKAJIbHBIX HOPMAaTHUBHBIX aKTaX:

1. TTonoxeHue o TeKyIiel aTTecTanuu 3Hanui odydarormmxcs B HUMU louckoit 'AY (B AeHCTByIONIEH peaaKIiy).
2. ITomoxeHue 0 MPOMEKYTOTHOH aTTeCTallMH 00YJaOIIMXCs IO MPOrpaMMaM BEICHIEro 00pa3oBaHus (B AeliCTBYIOMEH peJaKiunm).

JIoKyMEHTHI pa3MelIeHsl B CBOOOTHOM JocTytie Ha opunnansHoM caiite HUMU Jlonckoit AV https:/ngma.su/ B pasnene: ['maBHas
ctpannna/Ceenenns 06 00pa3oBaTeNbHON OpraHu3anui/JJOKyMEeHTBI.

6.4. IlepedeHb BH/IOB OLEHOYHBIX CPEICTB

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- TECTBI / BOTIPOCHI JJIsl TIPOBEJICHUST TIPOMEKYTOTHOTO KOHTPOJIS;
- OnaHkKy 3agaHni 11d BeinonHenus PI'P.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXXYTOYHOI ATTECTALIUU:
- KOMIIJIEKT OMJIETOB I 3a4eTa/ DK3aMeHa.

XpaHuTCs B OyMa)KHOM/3JICKTPOHHOM BHUJIE Ha Kadeape MEITHOPAIIH 3eMEb.

7. YHEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOIY JIA)

7.1. Pekomenayemasi iutepaTypa

7.1.1. OcHoBHasi iUTEpPaTypa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI1.1 | Kopxos B.I., KopxoB | MaremaTuieckoe MOICITUPOBAHUE MPOIIECCOB B KOMITOHEHTAX Hosouepkacck, 2017,
n.B. MPUPOIBL: YIeOHOE TOCOOUe ISl MATUCTPAHTOB HAIPABICHUS http://biblio.dongau.ru/MegaPr
20.04.02 "TIpupomoo0yCTpOCTBO U BOAOMIONIB30BaHME" oNIMI/UserEntry?
Action=Link FindDoc&id=12
5975&idb=0
JI1.2 |TonosanoB A. 1., [Tpupoaoo0ycTpoCTBO: yUCOHUK Cankr-IletepOypr: Jlans, 2022,
3umun ©. M., Ko3nos https://e.lanbook.com/book/212
. B., Kopuees U. B. 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 | Aepuenxkos B. 1., OCHOBBI MaTEMAaTUYECKOTO MOJICIIUPOBAHNUS TEXHUIECKUX Mocksa: ®JIMHTA, 2021,
®enopos B. I1., cucreM: ydeOHOe mocodue https://biblioclub.ru/index.php?
Xeiierr M. JI. page=book&id=93344

JI2.2 | Kopxos B.I1., MaremaTrueckoe MOJISITMPOBAHKE MTPOLIECCOB B KOMIIOHEHTaX Hosouepkacck, 2017,
Kopxosa T.B., MPUPOJIBL: TPAKTHKYM UIS MATUCTPAHTOB HAIIPABICHHS http://biblio.dongau.ru/MegaPr
Copoxuna O.B. "IIpupoaoo0ycTpoiCTBO U BOJOMONB30BaHKE" oNIMI/UserEntry?

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

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 | Onbrapenxo U.B., OKCILTyaTalys 1 MOHUTOPUHI CUCTEM U COOPYKEHUI: Kype Hosouepkacck, 2017,
Omnprapenxo B.1., JIEKUMH U1 CTYACHTOB HanpasneHus "I uapomenuopanus” http://biblio.dongau.ru/MegaPr
Ypxymosna 10.C. oNIMI/UserEntry?

Action=Link FindDoc&id=20
2956&idb=0

JI2.5 | 3axapuenxo H.C. MatemaTHueckoe MoIenupoBaHue: yueOHoe mocooue s Hosouepxacck, 2019,

CTYJICHTOB MarucTparypsl [1o HampasiaeHuio "CTpouTenscTBo" | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=26
5966&idb=0

JI2.6 | Kopxos B.. Hcnonb3oBanue cpeacTB HHPOPMAITHOHHO-TEXHOJOTHYESCKOM Hosouepkacck: JIuk, 2022,

MOJICPKKH Ha METTHOPATUBHBIX CHCTEMAaX: MOHOTpadus http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=42
7434&idb=1

JI2.7 | Kopxos B.1. Hayunas u uH(bOpMAIIMOHHO-TEXHOIOTHYECKasK MOJIePIKKa Hosouepxacck: JIuk, 2023,

3a7a4d BOJOPACHPEICIICHNSI HA OPOCUTETIBHBIX CHCTEMAX: http://biblio.dongau.ru/MegaPr

MoHorpapus oNIMI/UserEntry?
Action=Link FindDoc&id=42
8799&i1db=0

JI12.8 | Kopxos B. U. Hcnonp3oBanue cpeacTB HHPOPMAITHOHHO-TEXHOIOTHYESCKOM Hosouepxkacck, 2022,

HOJCPKKI Ha METHOPAaTUBHBIX CUCTEMAax: MOHOTpadus https://e.lanbook.com/book/320
837
JI12.9 | Kopxos B. U. Hayunas u uH(bOpMaIIMOHHO-TEXHOIOTHYECKasH MOIePIKKa Hosouepxkacck, 2023,
3aJ1a4 BOJIOPACTIPEICIIEHHSI HA OPOCHUTENBHBIX CUCTEMAX: https://e.lanbook.com/book/320
MoHorpapust 840
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI3.1 |HoBouepk. uHX.- Pa3paboTka MmaTemMaTHUECKON MOJEIH PAOOTH! 00BEKTA HITH Hosouepxkacck, 2016,
MEJTHOp. UH-T npoliecca Npupo000yCTPORCTBA WIIN BOAONOIb30BAHUS: http://biblio.dongau.ru/MegaPr
Jouckoit TAY, kag. METOJMYECKUE YKa3aHUs K BBIMOJHEHHIO pacdeTHo-Tpadudeckoir | oONIMI/UserEntry?
MEJINOP. 3eMEb ; paboTs! o aucrmIuInHe "MaTeMaTHIeckoe MOeTHPOBaHNE Action=Link FindDoc&id=611
coct. B.M.KopxoB, MPOLIECCOB B KOMIIOHEHTAX MPUPOJIBbI" MAarHCTPAHTOB 77&1db=0
N.B.Kopxos HanpasneHus "[Ipupomgoo0ycTpoiicTBO 1 BOJOIIOIb30BaHKE" 110
MarucrepckuM nporpammam "Mennopanus 3emens" u
"BonocHabxeHne u BOZOOTBEACHUE"
7.2. llepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO# ceTn ""UHTepHeT"
7.2.1 ounmansHslii caiit HUMMU ¢ noctymnom B WWW.ngma.su
3NEKTPOHHYIO OMOINOTEKY
7.2.2 EnnHoe okHO A0CTyma K 00pa3oBaTesIbHBIM pecypcaM. | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
7.2.3 Poccuiickas rocynapcrBeHHas oubnuoreka (hoHz https://www.rsl.ru/

JIEKTPOHHBIX JOKYMEHTOB)




724

Becruiatnas 6ubmmoreka [OCToB u craHmapToB
Poccun

http://www.tehlit.ru/index.htm

7.2.5 CrnpaBouHas nHopMaIMoHHas ciucteMa «Okoorusi» | http://ekologyprom.ru/
7.2.6 YHusepcurerckas nHbpopmanronHas cucrema Poceust | https://uisrussia.msu.ru/
(YHC Poccus)
7.2.7 DneKTpoHHass OMOJIMoTeKa yIeOHUKOB http://studentam.net/
7.2.8 DnexkTpoHHas ONOIMOTeKa "HaydYHOE HACIIETIE http://e-heritage.ru/index.html
Poccun"
729 CrpaBoyHas cuctema «e-library» JIuniensuonnstit norosop SCIENCEINDEXNeSIO-
13947/34486
7.3 IlepevyeHb MPOrpaMMHOro odecredeHust
7.3.1 Cucrema TpexmepHoro monenupoBanust KOMITAC CyoOnuien3nonnsii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunenznonnoe cornamenne KAJI-15-
0377)
7.3.2 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
733 OmnpeneneHne HKCIUTyaTalHOHHBIX PEXKAMOB CBHUICTEIBCTBO O TOCYAapPCTBEHHOM PErHCTPAaLlUK IPOrPaMM
OPOLLIECHHUS CEIbCKOXO3SIMCTBEHHBIX KYJIbTYD s OBM Ne 2011611080
(«RejOr.xIs»)
734 [IporpamMma MoaeIMPOBAHUS IPOIIECCOB YIIPABICHHS CBHIETENBCTBO O TOCYJAPCTBEHHON PETUCTPALIH IPOTpaMM
BOAOpPACIPEACICHUEM C UCIIOJIE30BAHUEM JIOKAJILHBIX mist OBM Ne 2011613468
PETYIATOPOB YPOBHEH BOMBI IO BepXHEMY Obedy
COOPY>KEHUM
7.3.5 IIporpaMma MonenUpoOBaHMs IPOLECCOB YIPABICHUS CBUETENBCTBO O TOCYAAPCTBEHHOH PErnCTpaiy IporpaMm
BOZOpACIPEACICHUEM C UCIIOJIE30BAHUEM JIOKAJTbHBIX mist OBM Ne 2011613468
PETyJIATOPOB yPOBHEH M PACXOIOB BOJIBI
7.3.6 Pacuér criexrpa crannoHapHBIX PEKUMOB TEICHHS CBHUICTETHCTBO O TOCYAaPCTBEHHOM PETUCTPALIH IPOTPaMM
BO/JIbI B TpaIleIEUIAJIbHBIX KaHAIaxX U ms OBM Ne 2012614736
notkax» (JIOTPA.nws)
7.3.7 WudopmannoHHas moaaepixKka TUCIETYCPCKOro CBHUICTEIBCTBO O FTOCYAapPCTBEHHOM PErHCTPaLluK IPOrPaMM
YIIPABJIEHUS BOJOPACIIPEIEIICHHEM B CUCTEME it OBM Ne 2012614735
KaHaJIOB
7.3.8 IMporpamMma MOOHIBHON TOATEPKKH 33124 CBUAETENBCTBO O TOCYAAPCTBEHHON PErUCTPAIK IPOrPaMM
9KCIUTyaTallud U MOHUTOPUHIA ME-THOPUPYEMBIX st OBM - Ne 2019660254
3eMeJb
7.3.9 IIporpaMma HMHUTaLIMOHHOTO MOZAEIUPOBAHUS CBUIETENBCTBO O FOCYJAPCTBEHHON PETUCTPALiI IPOrpaMm
PEXXUMOB BOJONOAAYH HA OPOLIAEMOE I10JI€ Ha s OBM - Ne 2021664539
3aJaHHbIA IEPHOJ PETYIAPOBAHUS
7.3.10 "TOXI+T'mapoynap" COI'JTAIIEHUE Ne CT0000024/20 ot 31.01.2020 ¢
3akpeITOE aKIMOHEpHOE 00mecTBo “HaydHO-TeXHIIeCKHit
LEHTP UCCIEA0BAHMIA TIPOOIeM MPOMBINIUTEHHON
7.3.11 I'magpocucrema CBuzeTensCTBO 0 npefocTaBineHnu auneHsun Nel1282/HST
o1 9.11.2021 OO0 HTII Tpybonposox
7.3.12 Opera
7.3.13 7-Zip
7.3.14 Googl Chrome
7.3.15 Yandex browser
7.3.16 ITporpammHas cucteMa Juist 0OHapyXeHUs TeKCTOBbIX | JInnensuonHslit qorosop Ne 8047 ot 30.01.2024 .. AO
3aMMCTBOBAHHUI B y4eOHBIX U HAY4YHBIX paboTax «AHTHIUIATHAT
«Antumnaruar. BY3» (uHTepHEeT-Bepcus);Momyib
«IIporpaMMHBIH KOMIUIEKC IOUCKA TEKCTOBBIX
3aUMCTBOBAHUI B OTKPBITHIX HICTOYHHUKAX CETH
HUHTEPHET
7.3.17 AdobeAcrobatReader DC JIutieH3MOHHBII JOTOBOp HAa MPOrpaMMHOE oOecTiedeHHe JUIs
MepCOHATBHBIX KOMITBIOTEepoB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.18 MS Windows XP,7,8, 8.1, 10; Cyo0nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitm»
7.3.19 MS Office professional, CyO6munen3nonnsIii goroop Ne502 ot 03.12.2020 . AO
«Cod¢rJlaitn Tpeiio»
7.3.20 Microsoft Teams [IpenocraBnsercs GecriaTHO




7.3.21

Java Agent Development Framework (JADE)

GNU LESSER GENERAL PUBLIC LICENSE Version 3, 29
June 2007

7.3.22 Pacuer mapameTpoB pexXUMOB OpOIICHUS CBUIETENHCTBO 0 OPHUIHANBEHON PETHCTPALIMU ITPOrPAMMBI
cenbekoxo3siicTBeHHbIX KybTyp ("ROCK .xIs") st OBM Ne2004610996 ot 22.04.2004 r.

7.3.23 Pacder HOpM 1 CTOMMOCTH MUHEPATBHBIX yIoOpeHHi | CBHAETENBCTBO 0 OUITMANBEHON PETHCTPANH TPOTPAMMBI
JUISL OPOIIIAEMBIM CEBOOOOPOTOB B PA3IUYHBIX TUIAX it OBM Ne2007614430 ot 20.10.2007 r.

I0YB C Y4ETOM ITOBBIIICHUS UX IUIOAOPOANS
("Capl12_O ITm B105.xIs")

7.3.24 Pacuer nuHaMuKy arpoKIMMabTUYECKHX PECYPCOB U CBUIETENBCTBO O FOCYAAPCTBEHHON PErucTpaluu
ux perynuposanue (Raduga Irrigation) nporpaMmsl 111 9BM Ne20099610137 ot 11.01.2009 1.

7.3.25 OnpezneneHre SHEPreTHIeCKUX U THHAMUYECKUX CBUIETENBCTBO O TOCYAaPCTBEHHON perucTpanuu
XapaKTePUCTHK JOXKAS JUIsl OLEHKH KayecTBa paboThl niporpammsl uist 9BM Ne20099610138 ot 11.01.2009 r.
noxaesanbHol Texuuku (SPECTR)

7.3.26 PacueT napameTpoB OpoOLIEHUS IUPOKO3aXBAaTHBIX CBUIETENBCTBO O FOCYAAPCTBEHHON PErucTpaluu
JI0’KJI€BAJIbHBIX MAIIKH C IOJIUBOM IPH JUKBHKEHUU nporpaMmsl 1t OBM Ne2019611394 ot 25.01.2019 1.
o kpyry ("PMDR.EXE")

7.3.27 Br16op onTHManbHOTO BapuaHTa I0JIMBa CBUJETENBCTBO O TOCYIAPCTBEHHOM PErHCTPaiun
JIOXKJIeBATBPHON MAIIMHOM ()POHTAIBHOTO HIIH nporpaMmsl A1t OBM Ne2019614494 ot 05.04.2019 1.
KPYTOBOT'O AEHCTBUS U pacyeT MapaMeTpOB OPOIICHHS
("VOVDM .xIsx")

7.3.28 Pacuer HOPM ¥ CTOMMOCTH BHOCUMBIX MUHEPAJIbHBIX CBUIETENBCTBO O TOCYAAPCTBEHHOM PETHCTPAN
yA0OpEeHUH TT0/T BO3/ICITBIBACMEIC niporpammsl uist OBM Ne2010610698 ot 20.01.2010 .
CEITbCKOXO3SMCTBEHHBIE KYIBTYPBI ISl OPOIIAEMBIX
€eB0OOOPOTOB YISl JAHHOTO THIIA OYBBI C YYETOM
MOBBIMIECHHS UX IIONOPOHS IPU TPUMEHEHHN
CIIOKHBIX y100penuit (5 BuaoB
CEJIbCKOXO3SIMCTBEHHBIX KYJIABTYP)

("Mo6_Kpu 5CX.xIs")

7.3.29 Pacuer HOpM MHMHEpaIbHBIX YAOOpEHUH B pa3nuuHbIX | CBUIETENIBCTBO O TOCYAaPCTBEHHOMN pEerucTpaniu
[IOYBCHHO-KIMMAaTHUECKUX YCIOBHX HA OPOIIAEMbIX nporpaMmsl At OBM Ne2012615403 ot 15.06.2012 1.
ceBooboporax ("Paca_Hopm")

7.3.30 Pacuet BomonoTeOneHUs 1 HOPM OPOLLIECHHUS CBHIETENBCTBO O FOCYAaPCTBEHHON pEerucTpanuu
CEeJIbCKOXO3SHUCTBEHHBIX KYJIBTYP IO PETHOHAM niporpammsl uist OBM Ne2015619347 ot 20.09.2015 1.
cremnHoit 30061 PO ("ROSK.U")

7.3.31 3aTpathl Ha SKCILTYaTalUIO0 MEXXO03SHCTBEHHBIX U CBUIETENBCTBO O FOCYAAPCTBEHHON PEruCTpaluu
BHYTPHUXO35HCTBEHHBIX MEIMOPATUBHBIX CHCTEM nporpaMmsl 11t OBM Ne2021611565 ot 01.02.2021 1.
Poccuiickoit @eneparun "ZMS.x1sx"

7.4 Tlepevyenb nHGOPMAIMOHHBIX CTIPABOYHBIX CHCTEM

7.4.1 basbr manabix OO0 Hayunast anekTpoHHas http://elibrary.ru/
OoubmmoTeKa

7.4.2 ba3bl nanaeix OOO "PernonanbsHbIi
nH(GOPMALMOHHBIA HHIEKC IUTHPOBAHUS"

7.4.3 bazb1 nanabix OO0 "Tlpecc-Undopm" (KoncynbTanT https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCOUILIJIMHBI (MOAYJISA)

8.1 112 CrieranbHOE MOMENICHHE YKOMIUIEKTOBAHO CIICITHATU3UPOBAHHON MEOEIBIO U TEXHUUECKUMHU
CpencTBaMy 00Y9eHs, CIy KaIlluMHU IS IpeICTaBIeHus HH(opMarn 6oibioi ayxuropun: Habop
JEeMOHCTPALIMOHHOTO 000pyAOBaHUs (TIEPEHOCHOM): 3kpaH — | mt., mpoekrop ACER— 1 miT.,
HOyTOYK DEL — 1 1mit.; YueOHo-HarsaHbIe mocobus — 26 wit.; Jlocka ? 1 wt.; Paboune mecra
cTyneHToB; Pabodee MecTo mperoaBates.

8.2 129 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU
CpeAcTBaMH O0YYEHHs, CIy KaIllliuMHU AT IPeACTaBIeHs HH(opmaln 6oibioi ayauropun: Habop
J€MOHCTPALIMOHHOTO 000pyAOBaHMS (IIEPEHOCHOM): 3KpaH - 1 wmiT., mpoekrop - 1 mr., HeTOyK - 1
wt.; Kommsrorep — 11 mt.; Criennani3upoBaHHbIE CTEHBI MO SKCILTyaTaluk 1 MOHUTOPHHTY
CHCTEM H COOpykeHHH — 14 mT.; CTEeHABI 0 AUTIIOMHOMY NIPOEKTHPOBAHMIO («OKCIITyaTaIus
OpoCHUTENbHOM cucTeMbl») — 8 mT.; Herron 3Q/ Monwurop 18,5 — 11 mrt.; IIpuntep HP Laser Jet P
1005 — 1 mwt.; ocka ? 1 wt.; Paboune Mecta cTyaeHTOB; Pabodee MecTo mpernoaBares.

8.3 117 [MomeleHne YKOMIUIEKTOBAHO CIICIUATN3UPOBAHHON MEOEIIBIO U OCHAIIEHO KOMITBIOTEPAMH,
00beANHEHHBIMH B JIOKAJIBHYIO CETh C JIOCTYIIOM B CeTh «IHTEpHET» U IIEKTPOHHYIO
nH(popMannoHHO-o0pa3zosatenbHyto cpexy HUMU Jonckoit TAY: Cuctemuslii 610k 12 mt.;
Monwutop KK — 12 mt.; Paboune mecra ctynenToB; Pabodee MecTo mpemnogaBaress.

9. METOAUYECKHE YKA3AHUA VI OBYYAIOIIUXCA 11O OCBOEHUIO JUCIHUIIVIMHBI (MOAY JISA)

1. MeToauveckne peKOMEHIAIUH 110 OPTaHU3allu CaMOCTOATEIbHON paboThl oOyuaroniuxcs B HUMU AT'AY[DnekrpoHHbIH
pecypce] : (BBen. B neictBue mpukazom aupekropa Nel06 ot 19 mrons 2015r.) / HoBodepk. wHxk.-Menuop. uH-T JJoHckoi [AY .-




| OnexrpoH. AaH.- HoBouepkacck, 2015.- Pexxum goctyna: http://www.ngma.su
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