IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

Homxraocte: [upextop KITIM @I'BEOY BO «KemI ¥Y»

Hata u Bpems: 2024-02-21 00:00:00
471086tad29a3b30e244¢728abe3661ab35¢9d50210dctDe75¢03a5b61df6436

MMWHUCTEPCTBO HAYKH U BBICIIIEIO OBPA30BAHMS POCCUMCKOM ®EJIEPAITMA
Ky3bacckuii ryMaHUTapHO-TIEIarOTHUECKUH HHCTUTYT
(enepanbHOro TOCYAapCTBEHHOTO OI0KETHOTO 00pa30BaTEILHOTO YIPEHK ICHHS
BBICIIEr0 00pa3oBaHHs
«KeMepOBCKHH roCy/1JapCTBEHHBIH YHUBEPCHTET
®DakynbTeT GU3NIECKOIM KYJIbTYPbI, ECTECTBO3HAHUS U MPHPOJIONIOIB30BAHUS

Y1Bepxnaro:
Hexan @OKEII
Psi6os B.A.

20 mapta 2024 r.

Pabouyas nporpamMma JHCHHILIHHBI

K.M.06./1B.01.02 MogenupoBaHHe TEXHOJOTHUECKHUX ITPOIIECCOB
Koo, nazsanue oucyuniunst

Hamnpasnenue noarorosku 20.03.01 TexHocdepHas 06e30MacHOCTh

Koo, nazsanue nanpasaenus

HamnpasneHHOCTB (Tpoduiib) MOArOTOBKH
be3onacHOCTh TEXHOIOTHYECKHUX MPOIIECCOB U MPOU3BOICTB

[Iporpamma GaxanaBpuara

dopma 00yueHuUs
3aounas

I"ox Habopa 2022

Hosoky3Hnenk 2024 r.



JIucT BHEeceHUs U3MEeHeHUu |
B PIIJI K.M.06./1B.01.02 MoaenupoBaHie TEXHOJIOTHUYECKUX MPOIIECCOB

(K00 no yueOHOMY NIAHY, HA38AHUE OUCYUNIUHDBL)

Ceenenusi 00 yrBep:KIeHUM:
Ha 2024 /2025 y4. roxq
VYTBepkIeHa Y4eHbIM COBeTOM (hakylbTeTa (IPOTOKON YueHOro coBeta (akynprera Ne
6 o1 20.03.2024 1.)
OnobOpena Ha 3aceaHUM METOAMYECKOW KoMHccHH (DakyibreTa (IPOTOKOJ METOAUYE-
ckoit komuccun akymnprera Ne 3 ot 20.03.2024 1.)
OnobpeHna Ha 3acenanuu obOecrieuynBaroNIe kageaps! (MPOTOKoJ 3aceaanus kadeapsl No
501 19.02.2024 1.)



OraasjeHue

] LIEHB IACIIMIITIMHDBL. ...ecuviiveiierieirieiee sttt n e nre e 4
1.1 DOPMUPYEMBIC KOMITETCHITHH ...vvvveessvreesssrnessssseesssssesssssssessssssssssessssseesssseesns 4
1.2 JleckpunTOpHBIC XaPAKTEPUCTUKH KOMITETCHIIHM ....cvvveeveiireeieesieesiee e 4
2 O0BEM U TPYAOEMKOCTh AUCIUILUIMHBI IO BUIAM YUEOHBIX 3aHATHNA. DOPMBI
TIPOMEKYTOUHOM ATTECTALIHIHL. .....veerveeeresreasreesseesseessnessneanseesseessessseessnesnneessesssessseens 5
3. Y4eOHO-TeMaTUYECKUI TIJIaH U COAEPIKAHUE JUCHUIUTHHBL. ...oovveernreeerereieeenenes 6
3.1 YUEOHO-TEMATHUECKHUM TITAH .....vveeereessreessneearesesneeesnneesnneessneesnneesneesnnesennneennnas 6
3.2. ConeprkaHue 3aHATHHI 10 BUAAM YUCOHOM PAOOTBI ....vevvvverveeiieiieesieeeieesiee e 7
4 Tlopsimok OILIEHMBAHUS YCIIEBAEMOCTH M CPOPMHUPOBAHHOCTH KOMIIETCHIIUN
00y4arolerocs B TEKYIEH U MPOMEKYTOUHON ATTECTALUM. ....vververererirennreereesreens 9
5 MarepuanbHO-TEXHUYECKOE, IPOIPAMMHOE U y4E€OHO-METOINYECKOE

Lo SISO (S (S350 (oA 0% (o) 805 0 A1 040505 GRS 9
5.1 YUCOHAS JTUTEPATYPA +eeervvvreirreeessireesirnessasreesssteessssseesssssessssssssssnssessssssessssssessnnes 9
5.2 MarepuaiibHO-TEXHHUUYECKOE U MPOTrpaMMHOE 00eCIIeUeHNE AUCUUIUINHBL. ..... 10
5.3 CoBpeMeHHBI€ ITpoeccrnoHalIbHbIe 0a3bl TaHHBIX U MHPOPMALIMOHHBIE
CIIPABOYHBIE CHCTEMBL. .....eeiuureieiireeessresssnneessnseessssesessnsesesasnesesannesesnneessnneessnnnenns 11
6 VHbie CBEACHUS U (HITH) MATECPHAIIBL. ...vveeeuireeesireeeesireeessireeesssseeesnsseessssseesssssnenas 11
6.1. TeMbl MUCEMEHHBIX YUEOHBIX PADOT ..veevvvveurerinreesreeennreesreesneesseeesneeesnneessneens 11

6.2. [IpuMepHbIe BOMIPOCHI U 3aJaHus / 3aa4u Ji MPOMEKYTOUHOU arTecTtaruu 11



1 eap TUCHUTIHHBI.

B pesynbTare ocBOCHHS JaHHOH AUCIMILIMHBI Y 00y4aromerocs J0JKHBI ObITh copMu-

pOBaHbl KOMIIETEHIIMM OCHOBHOH MpOQecCHOHATBHON 00pa30BaTeNbHON MPOrpaMMBbI

naspuata (nanee - OIIOII): TIK-2.
ConeprkaHre KOMITETCHIIMH KaK ITUIAHUPYEMBIX Pe3yJbTaTOB OOYUYEHHsS N0 TUCIHMILIHHE

cM. Tabmuna 1, 2 u 3.

1.1 ®opMupyemMblie KOMIIETEHIMH
Tabmuna 1 - @opMupyembie TUCITUTUIMHON KOMITETEHITUU

Oaka-

HaunmeHnoBaHMe BHIa KOM-
METEHINN

HaumeHnoBanue kateropuu
(TpymIIBI) KOMIETEHITHI

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

npogheccuonanvuas

ITK-2 CniocobeH opraHu3oBbIBaTh U
y4acTBOBATh B ACATEIbHOCTH 110 3aILUTE
YeJI0BEKa U OKPYKAIOLIEH Cpeibl Ha
YPOBHE NPEINPUATHSA, A TAKKE JEATEIIb-
HOCTH IPEIIIPUATUSA B UPE3BBIYANHON CH-
Tyaluuu

1.2 leckpunTOpHbIE XapaKTEPUCTHKH KOMIIETEeH M
Tabnuna 2 — JlecKkpUnTOpHBIE XapaKTEPUCTUKU KOMIIETEHITNH, (DOpMHUpyEeMbIe TUCIUTUTMHON

Ko u Ha3zBaHWE KOMIIETEHIIUN

WNuaukaTops! JOCTIDKEHUS KOM-
neteHmu no OITOIT

JucIHIIHbL ¥ IPaKTHKH, popMupPY-
romue komreteHnuo OITOIT

[IK-2 Cnocoben opraHuso-
BBIBATh U y4acCTBOBATH B Jie-
SATEJIbHOCTU 10 3alllUuTe 4e-
JIOBEKA U  OKpYXarolleu
Cpelbl Ha ypOBHE Ipearnpu-
SITHS, @ TAKXKE JEATEIHbHOCTH
NpEANPUITHS B YPE3BbIUAI-
HOUW CUTYalluu

[IK-2.1 Ilnanupyer u ocy-
LIECTBIIIET JESTEIBbHOCTh B
obnacTH  OXpaHbl  Tpyla,
OXPaHbl OKPYKAIOILIEH CPEIBI
Ha 00bEKTaX IKOHOMHUKHU

K.M.04.12 Hane:xXHOCTh TEXHUYECKUX
CHCTEM M TEXHOTEHHBIN PUCK

K.M.06.04 CrieniuanbHas OLieHKa YCIOBHUH
TpyZAa Ha IPOU3BOJICTBE

K.M.06.1I1B.01.01 TexHOTE€HHBIC CUCTEMBI
1 3KOJOTHICCKHNA PUCK

K.M.06./1B.01.02 MopaeaunpoBaHue Tex-
HOJIOTHYECKHUX MPOIECCOB
KM.07.4B.01.01 Metoas! u cpeacraa
HU3MEpPEHUH YPOBHEW OMACHOCTH
KM.07.4B.01.02 Metoas! u cpeactaa
CHIDKEHHS OTTAaCHOCTH FOPIOYNX MaTepHa-
JIOB

K.M.08.01 YcroitunBocTh 0OBEKTOB KO-
HOMUKH B UPE3BbIYAWHBIX CUTYaIHIX
K.M.08.02 Crioco65bI 1 TEXHOIOTHH 3allH-
THI B UPE3BBIYAIHBIX CHTYaLUIX
K.M.08.03 IIcuxonormyeckasi yCTOHMIH-
BOCTP B UPE3BBIYAIHBIX CHTYAIUIX
K.M.09.01 IMoxxapHast 6€301IacCHOCTH TEX-
HOJIOTHUECKUX MPOLIECCOB

K.M.09.02 Oxpana okpyxarouei cpeast
Ha 00beKTax IKOHOMHKH

K.M.09.03 TIpomereHras 6€30MacHOCTh
OTTaCHBIX MIPOM3BOJCTBEHHBIX 0OBEKTOB
K.M.09.04 TToxxapHas 6€301acHOCTh B
3JIEKTPOYCTaHOBKAX

K.M.09.05 Dxomnornueckas 6€30MacHOCTb
MIPOU3BOJCTBA

K.M.09.07 [MoxapHast 6€301MacHOCTb 3/1a-
HUH U COOpPY>KEHUH

K.M.10.02(IT) ITpousBoacTBeHHAs MTpak-
tuKa. [IpodmiipHas npakTuka.
K.M.10.03(I1x) ITponsBocTBEHHAs MpaK-




KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH

nerenuuu mo OITOIT

I/IHI[I/IKaTOpLI JOCTHXKCHHUSA KOM-

JIMCUMITTUHBI ¥ IPaKTUKH, popMHupPY-
romue kommerenmuto OITOIT

TUKa. [IpeinIuioMHas paKkTHKa.
K.M.11.01(J) IToaroroBka k mporexype
3alIUTHI U 3AIIUTa BBIITYCKHOM KBanu(u-
KaIlMOHHOW PabOTHI.

1.33nanus, ymenusi, HaBbiku (3YB) no aucuuminHe

Ta6muma 3 — 3Hanus, yMeHUs, HaBBIKH, (POPMUPYEMbIE TUCITUTLTHHON

Konx u Ha3zBanue komie-
TEHIUHA

WNHaukaTophl TOCTHXKEHUS
KOMIICTCHIINH, 3aKpeIyIeH-
HbIE 3a JUCLUININHON

3nanus, ymeHus, HaBbIku (3YB), dop-
MHUPYEMBbIC JUCIUTUTAHON

[1K-2 Cnocoben opranu-
30BBIBaTh M y4acTBOBAaTh
B JIeATEIbHOCTU IO 3a-
LIUTE 4YEJIOBEKa U OKpY-
JKauen — cpeapl Ha
YPOBHE MNPEANPUATHA, a
TaK¥XKe JEeSITEIbHOCTH
IPEANPUATHS B 4pE3BbI-
YalHOM CUTYyalluH

[IK-2.1 [Inanupyer u ocy-
LIECTBIISICT NEATEIHHOCTh B
o0JlacTi  OXpaHbl  TpyHa,
OXpaHbl OKpYKarollei cpe-
AbI HA O6”I)CKTaX 3KOHOMHKHN

3HaTh:
-CTPYKTYpy MaTeMaTH4YecKOil Mojen,
o0JacTh €€ IPUMEHEHUS;

-CIIOCOOBI  TOCTPOCHHUS MaTeMaThye-
CKHMX MOJICNEH;
-OCHOBHBIE  METOAbLI  ONTHMU3ALNH,

IIPUMEHSEMbIE NPA ONTHUMHU3ALHUH TEX-
HOJIOTUYECKUX ITPOLIECCOB.

YMers:

-pa3zpabaTbiBaTh MaTEeMAaTUYECKHE MO-
JeN 10 MMEIOMNMCS JKCIIEPUMEH-
TaJIbHBIM JIAHHBIM;

- HCIIOJb30BATh CTAaHJAPTHBIC MaTeMa-
TUYECKUE MAKETHl JJI HCCIEIOBAHUS
MaT€MaTHYECKUX MOJIEIEH TEXHOJOTH-
YECKUX IIPOLIECCOB;

-IIPUMEHATh MATEMATHYECKUE MOJIEIIN U
pe3ynbTaThl MOJEIUPOBAHUSA B peallb-
HOM IIPOU3BOJACTBEHHOU JI€ATEIBbHOCTH.
Bnagers:

-HaBBIKOM  pa3pabOTKH MareMaThye-
CKMX MOJEJNEH pa3iIu4HbIX TEXHOJIOIH-
YECKHX ITPOLIECCOB;

-HaBBIKOM IIPUMEHEHUS MaTeMaruye-
CKHMX ITaKETOB K MCCIIEIOBAaHHUIO MaTe-
MaTUYECKUX MOJCIIEH;

-HaBBIKOM OLIEHKHM aJI€KBaTHOCTH MaTe-
MAaTH4YECKOU MOJEIIA TEXHOJIOIMYECKOrO
mpouecca.

2 O0béM U TPYAOEMKOCTH AUCUMILIMHBI 10 BUIAM YUeOHbIX 3aHATHIA.

®opMbI IPOMEKYTOYHOM aTTECTAIUM.
Tabmuua 3 — O6beM U TPYyLOEMKOCTh TUCIUITIIMHBI 110 BUJIaM YUE€OHBIX 3aHATHHA

OO0mas TpyT0eMKOCTh ¥ BHJIbI yU€OHOH paOOTHI MO JUCIUILINHE,
MTPOBOIMMEIE B Pa3HBIX (opMax

O6BéM wacos o opmam 00y-
YeHHS




(010:]0) 0300 300
1 OO0mmas Tpy10eMKOCTh TUCHUTUIAHBL 72 72
2 KonrakTtHast pabota oOydJarommxcs ¢ npernoaasateneM (10 BUIAM 36 14
y4eOHBIX 3aHATHIA) (BCETO)
AymutopHas pabota (Bcero): 36 14
B TOM YHCIIE:
JIEKIUU 18 6
MIPAKTUYECKUE 3aHATHUS, CEMUHAPBI 10 6
J1a00paToOpHbIe PabOTHI 8 2
B UHTEPAaKTUBHOHU opme 6 2
B AJICKTPOHHOH (opme
3 CamocrosrensHas pabota odydaromumxcs (Bcero) 36 54
4 1IpomerxyTodHas aTTecTays 00yJaromerocs: —3aueT 4
1 00bEM YacoB, BBIJICIICHHBII HA MPOMEKYTOUHYIO aTTECTALUIO:

3. YueOHO-TeMaTH4eCKHI IJIAH U CO/IepsKaHue NUCHMILTHHBI.

3.1 YueOHO-TEeMAaTHYECKHUH IIJIaH
Tabmanma 4 - YueOHO-TeEMaTHUECKHUH IIJIaH
ouHas ¢hopma 00yyeHus

O6mas TpynoeMKocTh 3aHATHH (4ac.)
E Pasnensl U TeMBl AUCLIMILIA- | Tpypo- AyauTopH. DOpMEI TeKyIIEro KoH-
= HBI €MKOCTb AAHATHS TPOJIS U IPOMEKYTOYHON
& 0 3aHATHIM (6ceco | rexn [paKT 7120 CPC jarrectamui yonesaemocti
2 E uac.) ) ' )

1-3 OCHOBHBIC IOHATHSA MaTeMa- 12 2 2 8 OTYET MO NPAKTUYECKUM
THUYECKOTO MOJEIIUPOBAHMS 3aHATHSIM
TEXHOJIOTHYECKHUX MIPOLIECCOB

4-6 MaremaTiueckne OCHOBBI MO- | 16 4 2 2 8 OTuYer 1o MPaKTHYECKUM
JNEIUPOBAHUS  TEXHUYECKHX 3aHATUSIM
CUCTEM Oruer mo 1a6opaTopHBIM

pabotam

7-10 DKcrepuMeHTaNbHbIe MeTobl | 16 4 2 2 8 Ortyer no paszpaboTke
MOCTPOEHUSI MATEMaTHYECKHUX HECTaHIAPTHBIX 33124
MOJICJIEN Y TEXHUYECKUX CHU-
cTeM

11-14 | Ontumu3anus npo Mmaremaru- | 14 4 2 2 6 OTueT 1o NpaKTUYECKUM
YECKOM MOJICJIMPOBAHNUM TEX- 3aHsaTHAM OTUeT o Ja-
HUYECKUX CUCTEM 6opaTopHBIM paboTam

15-18 | MonenupoBanve TexHuUeCkux | 14 4 2 2 6 OT4eT 1o MPaKTHYESCKUM
CUCTEM C IPUMEHEHHUEM HC- 3aHATUSIM
KYCCTBEHHOI'O MHTEJIEKTa Ot4eT 1o 1abopPaTOPHEIM

paboram
[pomexxyToYHast aTTECTaIHs 3aueT
HUTOIo 72 18 10 8 36

3a0uHas hopma 0dyueHus

OO6mas TpynoeMkocTh 3aHATHH (4Yac.)

= Paszienel ¥ TEMBI JUCIMILTA- | tpyno- AyIHTOpH. DOpPMBI TEKYILIETO KOH-
= HBI E€MKOCTh SAHSTHS CPC TPOJIA U IPOMEXKYTOUHOH
g aTTECTALMU YCIICBAeMOCTH
= 110 3aHATUIM (6ceco [~ jeren, [PAKT. 1a6. Y
=z = uac.)

1-3 OCHOBHBIE [TIOHATUSA MaTEMa- 11 1 10 OTueT no NpakTUYECKUM

THYECKOTO MOJAEIUPOBaHUS 3aHATHAM




O6mas TpynoemMKocTb 3aHATHIH (4ac.)
E Pa3gensl 1 TeMBI JUCIIAILIN- pyx0- Ay MTOpH. DOPMbI TEKYIIErO KOH-_
= HEI €MKOCTb AAHATHS TPOJISL ¥ IPOMEKYTOYHOM
& IO 3aHSATHSIM (620 [ | npaxr. | a6 CPC  l|arrectaumn ycneBaemocTn
2 E uac.) ) ' )
TEXHOJOTHYECKUX NPOLECCOB
4-6 MareMaThudeckre OCHOBBI MO- | 12 1 1 10 OT4eT no NpakTUYECKUM
JIeIIUPOBAHUS TEXHUYECKUX 3aHATHAM
CUCTEM Otyer 1o 1abopaTOpHEIM
paboram
7-10 | DkcnepuMeHTaTbHBIE MeTOABI | 13 1 2 10 Otuer 110 pa3paboTke
IIOCTPOECHUS MATEMaTHYECKHUX HECTaHIApPTHBIX 3a1a4
MOJIENIEN U TEXHUYECKUX CH-
CTCM
11-14 | Onrumusanus npo Matemaru- | 16 2 1 1 12 OT4Yer Mo NPakTUYECKUM
YECKOM MOJCIMPOBAHUY TEX- 3aHATHAM OTYeT 110 J1a-
HUYECKUX CUCTEM OopaTopHBIM paboTam
15-18 | MoaenupoBanve TexHuueckux | 15 2 1 12 OTy4eT N0 MPaKTHYCCKUM
CHUCTEM C IIPUMEHEHUEM HC- 3aHATHAM
KYCCTBEHHOI'O MHTEJIEKTA Otuer 1o 1abopaTOPHEIM
pabotam
[IpomexxyTodHas aTTecTarus 4 3auer
HUTOro 72 6 6 2 54

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuna 6 — ConepkaHue TUCIUTUTMHBI

No HaumenoBanue paznena,
ConepxaHue 3aHsITUS

n/n TEMbI TUCIMIUIMHBI

Codepotcanue 1eKyuoHHo20 Kypca

1 OcHoBHble TOHATUS MaTeMa- | Kitaccudukanus Monesnei no TunaM, CBOMCTBaM M Ha3HAYECHUIO.
TUYCCKOI'0 MOACINPOBAHUA MCTOIH)I MOACIUPOBAHUA CIIOXKHBIX CUCTEM
TEXHOJIOTHYECKHX MPOLIeC- OOue NpUHUMIOBI U CPEACTBAa IOCTPOEHHUS MAaTEeMaTH4ECKUX
COB MoJieJIel TEXHOJIOTMYECKHUX ITPOLIECCOB.

CpencTBa MaTeMAaTHYECKOTO MOJIEIUPOBAHUS TEXHUUYECKUX 00b-
€KTOB U obecrieucHHe.

2 MaremaTtnueckue  OCHOBBI | Poisib M1 MECTO MaTeMaTHUECKUX METOJIOB B MOJECITUPOBAHUH TEXHU-
MOJEIIMPOBAHUS  TEXHHUYE- | YECKUX CUCTEM M MX 00BEKTOB. MaTpHIbl U ONepalyy HaJ HUMH.
CKHUX CUCTEM DNeMEeHTHI TeOpUH MHOXKECTB. OCHOBBI TPUKJIATHON TEOPUH Tpa-

¢oB. MozpennpoBaHie TEXHUYECKHX CHCTEM Ha OCHOBE aJIr€OphI
JIOTHKH.

3 OKcrnepuMeHTanbHbIe MeTO- | OCHOBHBIE MOHATHS KOPPEISIIIMOHHOTO, PErPECCHOHHOIO U JIUC-
Jbl IOCTPOCHUA MaTEMATH- NIEPCUOHHOTO aHaJIn3a. YcnoBusa MNPUMEHHUMOCTH CTATUCTHYICCKOT'O
YEeCKHX MoJeNel 1 TexHrue- | aHanuza. OueHKa J0CTOBEPHOCTHU pe3ybTaToB aHanu3a. BeiOop
CKHX CHCTEM (haKTOPOB CTaTUCTUUECKON MOJCIIH.

OpToroHalbHOE IUIAHUPOBAaHKE BTOPOTO Mopsiaka. PotorabensHoe
IIJJAHUPOBAHHE IKCIIEPUMEHTOB.

4 OnTtumusanys npu Matema- | Kputepuu ontumusanuu Mozesneil B MalmmMHocTpoeHnu. Kitaccu-
TUYCCKOM MOACITIUPOBAHUN (1)I/IKaIII/I$I METOAO0B OIITUMMH3AIINN. OHTI/IMI/ISaHI/IH TEXHOJIOIrn4ye-
TEXHUYECKUX CUCTEM CKHX ITPOLIECCOB METOJIOM JINHEWHOT O TporpaMmupoBanus. 11pu-

MepBbI ONITUMHU3ALUN TEXHUUECKUX CUCTEM, PEIIAEMBIE METOIOM
JIMHEMHOT O MPOrpaMMHPOBAHHUS. Y CIIOBUS ONTUMU3ALNN HETUHEH-
HBIX MOJEJIEH.

5 MO,ZICJII/IpOBaHI/Ie TEXHHNYC- OCHOBHBIE TTOHSITHS U OIpEACIICHU. OcHOBHBIE TCOPUH HECUCTKUX

CKHX CHCTEM C IPUMEHEHU- | MHOXKECTB. [IpuMeHEeHNE SKCIEPTHBIX CUCTEM M HEUYETKUX PEryJis-

7




n/n

HaumenoBanue pasacia,
TEMbI JUCHUIIINHBI

ConepxaHue 3aHATHSI

€M UCKYCCTBEHHOI'O MHTCII-
JICKTa

TOPOB B MOJIEJISIX YTIPABIICHUS OOBEKTaMH. JJIEMEHTHI HelipoceTe-
BOT'O MOJICIIMPOBAHUS MPOIIECCOB B TCXHUUSCKUX OOBEKTaX U CH-
cteMax. ['eHeTHueckue anropUTMBI U UX MPUMEHEHUE B MOJICITHU-
POBaHHMH TEXHUYECKHX CUCTEM M TEXHOJOTHYECKHX MPOIECCOB.

CoOdepotcanue npakmuieckux 3aHamull

1 OcHoBHbIe MOHATUS MaTeMa- | MaTeMaTHYeCKUE MOJIEIH OLIEHKH 3 (HEKTUBHOCTH MPOU3-
THUYCCKOTO MOJACIMPOBAHM BOJICTBEHHOM cUCcTeMBI. [[poBepKka Mo1enr Ha aIeKBaTHOCT.
TEXHOJIOTHIECKUX IIPOLEC- Pemtenue 3amay ucciiefoBaHusI MaTeEMaTHUYECKUX MOJENIEH C
coB MOMOIIBIO TPUKIAAHBIX CTAHAAPTHBIX MAaTeMaTUYECKUX T1a-

KETOB.

2 Marematiuyeckue  OCHOBBI | AJITOPUTM MOCTPOCHUS aHATUTUYECKUX U IMIIUPUYECKUX MO-
MOJCJIMPOBAHUSA  TCXHUYE- | neqieid AJIT TEXHUYECKUX 0OBEKTOB U TEXHOJIOTUYECKUX MTPO-
CKUX CHCTEM 1eccoB. Vcnonb30BaHME YUCIEHHBIX METOJIOB MIPU PEIICHUU

3a/1a4 MmapamMeTpuIecKo HACHTH(PUKAIIUN MATEMaTHICCKUX
MOJIeIel TEXHOJOTHUYECKUX MPOIECCOB.

3 OKcnepruMeHTanbHble MeTO- | [TocTpoeHre SMIIUPUYECKUX PETPECCUOHHBIX MOJIENIEH TTPO-
Abl ITIOCTPOCHUA MaTCMaTH- W3BOJICTBEHHBIX ITPOIIECCOB U TEXHUYECKUX CUCTEM. (C OJTHOM
HECKHX MOJIENIEH M TEXHUYE- | i HeCKONBKUMH BXOJHBIMHU TIEPEMEHHBIMH).

CKHX CUCTEM

4 Ontumusanus npu mateMa- | Mcronb30BaHHE METOOB JIMHEHHOTO MPOTPaMMUPOBAHUS
TAYECCKOM MOJCIIMPOBAHUM JUIA OITUMU3ALUKU TEXHOJIOTHYECKOI'o IIporecca.
TCXHUYCCKHX CHCTCM MoaenupoBaHKe TPOTHO3HBIX XapaKTEPUCTUK TEXHUYECKUX

CHUCTEM U TEXHOJOTUYECKHUX MPOIIECCOB.

5 MojenupoBaHue TeXHHYE- [IpuMeHeHre reHeTHYECKUX AJITOPUTMOB B MOJICIUPOBAHU U
CKHX CHCTCM C IPUMCHCHU- TEXHAYCCKUX CHUCTEM.

M I/ICKYCCTBGHHOFO HUHTCJI-
JIeKTa
Codeporcanue 1a00pamopHbix 3aHAMUL

2 MaremaTHuecKkue  OCHOBBI | AHAJIM3 COCTOSIHHS CTATHYECKON CHCTEMEL.

MOJICIIMPOBAHMA  TEXHHWYE- | MccrnemoBaHne KoJIeOATEIbHOTO JIBMKEHHS MEXaHHYECKUX
CKHX CUCTEM CHCTEM

3 DKCIepUMEHTAIbHBIE METO- AHanu3 NepexoIHbIX MPOUECCOB TEXHUUECKUX CUCTEM
JbI HOCTpOGHI/IH MaTeMaTu-

YCCKUX MOHeHeﬁ 1 TCXHHUYC-
CKHUX CUCTEM

4 Onrtumusanus npu MatemMa- | OITUMH3AIMS TOCIEIOBATEILHOCTH MEPeHANa0K TEXHOIIO-
THYECKOM MOJICTUPOBAHUH THYCCKOU JIMHHM. ......

TEXHUYCCKUX CUCTEM
5 MoienupoBaHye TeEXHUYE- Matematuueckoe Mojenupoanue GopmMooOpa3zoBaHHUsl MO-

CKHX CUCTEM C ITPUMCHCHU-
€M UCKYCCTBCHHOI'O MHTCJI-
JICKTa

BEPXHOCTEH JieTasneit mpu 00padoTKe Ha METAUIOPEKYIITIX
CTAHKAX .. yeevrenne vernrenseeeenseneeniees

[IpomexxyTouHas arrecranus —3K3aMeH




4 TlopsaaoK OleHUBAHUSL YCIIEBAEMOCTH M C(POPMHUPOBAHHOCTH KOMIIe-

TEHUHH 00y4aoIerocss B TeKylei 1 MpoOMe:KyTOYHOM aTTeCTAIUMN.

JIJis TIOTIOKUTENBHON OICHKHU IO Pe3yJIbTaTaM OCBOCHHS JAMCIHMILIUHBI 00ydYaromeMycs
HE0OXOIUMO BBINOJIHHUTH BCE YCTAHOBJICHHBIC BUIBI y4eOHOM paboThl. OleHKa pe3yJbTaTOB pa-
60TbI 0Oy4aromierocs B 6amuiax (1o BuaaM) MpuBeeHa B TadwmIe 7.

Tabn. 7 - Pacnpenenenus OayyioB MO BHIAM y4eOHOW ACSITEILHOCTH OOYYAIOIIUXCS
(BKJTIOUAsT NMTPOMEKYTOUHYIO aTTeCTaluio) B OammbHO-peiiTuHroBOM cucteme oneHku (bPC) —
3a4er

CocraBmaromue |Cymma VYyeOHas nesTens- O1eHKa B aTTeCTALIUN Bamer
yueOHOH paboThl |0aJUIOB  |HOCTH CTY/IEHTA

Tekymas yue6- (80 IMocerienue 3anaruii |2 6ama mnocemeHue 1 JeKIuoHHOTO 3ausThs |[{o 26
Has paboTa B 10 PaCIUCAHMIO. (KOHCHIIEKT)

ceMecTpe

JlabopaTopHbie/ pak- |2 6amia - mocerieHue 1 3aHATHS U BbImoyHe- |38-57
THUYECKHE paboThI HHe paboTel Ha 51-65%

3 danua — moceneHue 1 3aHATUS U CyIIIe-
CTBEHHBIN BKJIaJ] Ha 3aHIATHH B paboTy Bcei

IPYIIIbI, CAMOCTOSTEIBHOCTD U BBITIOJIHEHUE
pabotsl Ha 85,1-100%

Pegepar 1 padora — 10 10 6a10B
Ho 20
Joxman 5 6ayut0B (ITOPOTOBOE 3HAYUCHNE) o 30
HTroro nmo Texyuieii padore B cemecTpe 51-100
ITpomesxxyrounast |20 OrtBert Ha Bompoc 1. 5 6amioB Ho 5
arrecranus (3a- |(100 6an-
4eT ¢ OLEHKOH) |10B IpU- |OTBET Ha BOIpOC 2. 5 GamioB Ho 5
BEJIEHHOU
IIKanbl)  |PemeHue 3a1a4u 3. 10 GastoB Jo 10
HTOro mo mpoMeKyTOYHOM aTTecTAluu (IK3aMeHY) (51 - 100%
10 TIPUBE/ICH-
HOM IIKaje)

CymmapHas oneHka no qucnumianne/ Cymma 0ajuioB 1o TeKyImeil u npomMexxyTtogHoi arrecramui 51 — 100 6.

SMarepuajbHO-TEXHHYECKOEe, MPOrPpaMMHOEe U Y4eOHO-MeTOan4YecKoe
ol0ecrneyeHne TUCHUIIUHBI,

5.1 YueOHas iuTeparypa

OcHosHas yuebnas 1umepamypa

1. ABepuenkoB, B.1. OcHOBBI MaTeMaTUYECKOIO MOJAEIUPOBAHUS TEXHUYECKUX CH-
crteM : ydebHoe mocobue / B.U. ABepuenkos, B.I1. ®egopos, M.JI. Xetiden. — 3-¢ uznm.,
ctep. — Mockaa : ®JIMHTA, 2016. — 271 c. : cxeMm., wi. — — bubmuorp. B kH. — ISBN 978-5-
9765-1278-8P. — URL.: https://biblioclub.ru/index.php?page=book&id=93344 (nata obpa-
menust: 27.01.2021).. — Tekcr : 2IeKTpOHHBIN.



https://biblioclub.ru/index.php?page=book&id=93344

HononnumenvHas yuebnas aumepamypa

1. [opmues, C. B. KomnbiorepHoe MoaenupoBanue (HU3NIECKUX MPOILIECCOB B Ia-
kere MATLAB : yue6noe nocobue / C. B. [lopmneB. — 2-e uzn., ucnp. — Cankr-IletepOypr
: Jlansw, 2011. — 736 c. — ISBN 978-5-8114-1063-7 // JIaHb : 31eKTpOHHO-OMOIHOTEYHAS CH-
crema. — URL.: https://e.lanbook.com/book/650 (mata ob6paruenus: 27.01.2021). — TekcT :
3JIEKTPOHHBIN

2. Cosetos, b. 1. MoaenupoBanue cucTeM : Y4eOHUK IS aKaJeMUYECKOro Oaka-

naspuata / b. 5. Coetos, C. A. SIkoBieB. — 7-e uzn. — Mocksa : U3znarensctBo FOpaiiT,
2017. — 343 c. — (bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-9916-3916-3 // ObC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/406607 (nata oopamenwus: 27.01.2021). . —

Tekcr : 37eKTpOHHBIN

5.2 MarepuajibHO-TeXHUYECKOe M NMPOrpaMMHoOe olecrnedeHne IUCLM-

INJIMHBI.

Y4eOHble 3aHTHSI 10 AUCHUIUIMHE TPoBoJATCs B yueOHbIX ayautopusx KI'TIN KemI'V:
402 YuebHas aynutopus (MyJIbTHMEAUNHHAS) IS IPOBEACHUS: 654079, Ke-
- 3AHATHUH JIEKIHOHHOTO TUTIA; MEpOBCKast
- CEMUHAPCKOTO (IIPaKTHIECKOTO) TUTIA, obmnacTs, T.
- TPYIIOBBIX ¥ MHAWBUAYAIBHBIX KOHCYIIbTAIINN; HoBoky3Herx,
- TEKYIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTalNH. np-kr  Merai-
CnennanuzupoBaHnas (yueOHasi) MedeJib: JOCKa MenoBasi, Kadenpa, CTOJbI, CTylbs. | Jypros, 1. 19
OO0opynoBaHue: cmayuoHApHoe - KOMIBIOTEp, MPOEKTOp, aKyCTHYECKas CHCTEMa,
JOCKa MHTEPAKTUBHAS.
Hcnonb3yemoe NMporpaMMHoe obecmevenme: MSWindows
(MicrosoftimaginePremium 3 year mo cyonuneHsnoHHOMY noroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBobomHo pacnpoctpansiemoe I10), SH-
nexc.bpaysep (oredectBeHHOE cBOOOAHO pacnpocTpansemoe [10), I1O nnaTepakTuBHON
nocku SmartNotebook (k04 TMLIEH3UH IO CEpUITHOMY HOMEPY 000pyIOBaHUS).
HNuTepHer ¢ o6ecnieyennem gocryna B JUOC.
502 JlaGopaTopusi KOMNBLIOTEPHOr0 MOAeJWpPOBaHMsA. YucOHas aymutopus g | 654079, Ke-
NPOBEICHUS 3aHITHIA: MEpOBCKast
- 71a00paTOpPHOTO THTIA. obnacTs, T.
Cneunuaan3upoBannas (yueOHasi) MedeJib: JOCKa MEJIOBast, CTOJIBI, CTYJIbSI. HoBoxky3Herk,
OobopynoBaHue JJisl MPe3eHTALMH Y4eOHOI0 MaTepHaJa: KOMIBIOTEp, 3KpaH, Npo- | mp-kT Meran-
€KTOp, HAYILTHUKU JTypros, 1. 19
JlaGopaTopHoe 000py10BaHueE:
Hcnoanzyemoe NMpPOrpaMMHoOe ob0ecrieueHue: MS Windows
(MicrosoftlmaginePremium 3 year o cybnuuenznonHomy noroopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBobomHO pacmpoctpansemoe I10),
FoxitReader (cBoGomuo pacnpoctpansiemoe [10), Firefox 14 (cBobGomHO pacmpoctpa-
usemoe I10), MathCad (JIunensus Ne9A1487712), MatLab (Jlunensus Ne592765),
Scilab(cBo6omHo pacrpocTpaHseMoe 110), MicrosoftVisualStudio
(MicrosoftlmaginePremium 3 year o cyonumensnonnomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), FoxitReader (cBoGoHO pactipoctpansemoe [10).
HnaTepHert ¢ o0ecneyenuem gocryna B JUOC.
106 IMomernieHue AJis CAMOCTOATEIBHON paOOThI 00YUYAIOIIMXCS. 654041, Ke-
Crenmanu3upoBanHas (yaeOHas) MeOelb: CTOJBI, CTYJIbS, TOCKA MEJIOBas. MEpOBCKas
OGopynoBaHue: CTAIMOHAPHOE - KOMIBIOTEPHI (4 mIT.). obnactb -
HUcnons3yemoe mporpamMuoe obecneuenne: MSWindows (MicrosoftlmaginePremium | Kys6ace, Ho-
3 year 1o cyonuieH3noHHoMy gorosopy Ne 1212/KMP ot 12.12.2018 1. 5o 12.12.2021 | BoKy3HEIKHI
r.), LibreOffice (cBoboano pacnpoctpansemoe [10). TOPOJICKOM
Wntepner ¢ obecneyenuem goctyna B SUOC. okpyr, r. Ho-
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BOKY3HEIIK, YJI.
Kysnenosa, 1.
6

5.3 CoBpemenHble npodeccuoHATIbHbIE 0a3bl JAHHBIX 1 MHGOPMAIHOH-

HbIC€ CIIPABOYHbLIC CHCTEMBI.

1. Huadopmannonnas cucrema «OOIEPOCCHICKUNA MAaTEMAaTHUYECKH HOPTAI»,pEeKUM
nocryma :http://www.mathnet.ru/
2. WHOpMaLMOHHAs CUCTEMAa« DKCIIOHEHTa» - HEHTP MHKEHEPHBIX TEXHOJOIHH U MO-

JISTMPOBAHMSL, PEXKHUM JocTyma :http://www.exponenta.ru

3. basa mannbix Science Direct (6osee 1500 sxypHanoB uznarensctBa Elsevier, cpenu
HUX U3aHUs 110 MaTeMaTHKE 1 HHPOPMATHKeE),peKuM goctyma :https://www.sciencedirect.com

4. Wundopmanmonnas cuctema «EamHoe OKHO mocTyna K MH(OPMAIMOHHBIM PECyp-
cam» http://window.edu.ru/catalog/

5. bBa3bl JaHHBIX W aHATMTHYCCKUC MYyOJIHMKAIMU HA MOpTaie «YHHUBEPCHTCTCKAs WH-

dopmanmonnas cucrema Poccust», pesxum jgoctyma: https://uisrussia.msu.ru/

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.

6.1. TeMbl NUCbMEHHBIX YUYeOHBIX padoT

Pemenue HecTaHIAPTHBIX 3a/1a4:

1.HaiitTn ananuTrdeckoe penieHne ypaBHEHHs B YACTHBIX IPOU3BOHBIX BTOPOTO MOPSI-
Ka C HAYaJbHBIMHU YCIIOBHUSIMH, OIMMCHIBAIOUIETO MPSIMOJMHEHHOE HEPAaBHOMEPHOE [BIKEHUE
o0beKTa.

2.Haiitu pelieHne Toro jxe ypaBHEHHUS YHCACHHBIMU MeToAaMu (Ditiepa u Pynre-Kyrra).

3.Haiitu aHanuTuyeckoe perieHue ypaBHEHHUs 3akoHa HeploToHa B quddepeHnnaibHOM
BU/JIE C YUETOM COIPOTHUBIIEHUS CPEJIbl, OIMCHIBAIOIIEI0 HEPABHOMEPHOE JIBH)KEHNE O0BEKTA.

4.HaiiTu pelieHre TOro jke ypaBHEHHS YUCICHHBIMU MeToamu (Diinepa u Pynre-Kyrra).

5.Uto BKIIIOYACT Co/iepKaTeIbHAs TIOCTAHOBKA 33auu?

6.Haiitn ananutuueckoe pemieHue ypaBHeHUs 3akoHa HploToHa B nuddepeHnuanbHOM
BUJIEC OPSAKA C HAYaIbHBIMU YCIOBUSAMH,

6.2. IlpumMepHbIe BONPOCHI U 3aaHus / 3aa4u JAJs MPOMEKYTOUYHOM aT-
TeCTalul

Teopemuueckue 80npocwl K IK3aMeEHY
1. Knaccudukaiys Moieneil mo Tuiam, CBOMCTBaM U Ha3HAYCHHUIO.
2.MeTo/TbI MOICTTUPOBAHUS CIIOKHBIX CHCTEM
3.00mme TPHUHIUTBI U CPEJCTBA ITOCTPOCHHUS MATEMATHYCCKHX MOJENEH TEeXHOJIOTHISCKUX
MIPOLECCOB.
4.CpencTBa MaTeMaTHIECKOTO MOACTUPOBAHUS TEXHUYECKUX 00BEKTOB U 00ecrieueHue.
5.Pons 1 MecTO MaTeMaTH4eCKuX METOJIOB B MOJICIMPOBAHUN TEXHUYECKUX CUCTEM U X 00BEK-
TOB.

6.Matpuipl 1 onepanuu HaJl HUMU.
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7.251eMEHTBI TEOPUU MHOXKECTB.

8.0OCHOBBI IPHUKITATHON TEOpUH TpadoB.

9.MogenupoBaHHe TEXHUUECKUX CUCTEM Ha OCHOBE aJIreOphl JOTUKH.

10.0cHOBHBIE NOHATUS KOPPEISLIMOHHOTO, PETPECCUOHHOTO U IUCIIEPCHOHHOIO aHAIN3a.
11.YcnoBust npuMEHUMOCTH CTATUCTUYECKOTO aHAIU3A.

12.0nenHka 10CTOBEpPHOCTH PE3yIbTATOB aHAIN3a. BIOOp (GakTOPOB CTATUCTHUECKONW MOJIEIH.
130pToronanpHoe IIaHUPOBAHUE BTOPOTO HOPSIIKA.

14PoToTabenpHOE TUTAHUPOBAHUE YKCTICPUMEHTOB.

15.Kpurepun onTuMHU3aUuu MOJENIEH B MAIIMHOCTPOEHUH.

16.Knaccudukanus MeTo10B ONTUMH3ALINY.

17.0nTMM3anus TEXHOJIOTMYECKUX IPOLIECCOB METOA0M JIMHEHHOro IpOorpaMMHUPOBAHUS.
18.Ilpumepbl  ONTHUMM3ALMK TEXHUYECKHUX CUCTEM, pELIaeMble METOJOM JIMHEHHOro
19.mporpammupoBaHusi.

20.YcioBust ONTUMH3ALNN HETMHEHHBIX MOJICIICH.

21.0OcHOBHBIE TEOPHH HEYETKUX MHOKECTB.

22.1IpuMeHeHne SKCIEePTHBIX CUCTEM U HEYETKUX PEryIsITOPOB B MOJEINAX YNpaBlIeHUS 00bEK-
TaMH.

23D5eMeHTHl HeMPOCETEBOI0 MOJICIIMPOBAHUS TIPOLIECCOB B TEXHMUYECKMX O0BEKTAX M CHCTEMAX.
24.T'eHeTuyeckre JIrOpUTMbl U UX NPUMEHEHUE B MOJEIUPOBAHMM TEXHUYECKHX CHCTEM U

TCXHOJIOTHUYCCKUX ITPOUCCCOB.

IIpumepnvie npakmuueckue 3a0anus

1. Cdopmynupyiite runoressl sl pelieHus 3aauu U MPOAEMOHCTPUPYUTE pe3ybTaT MO-
JIEIMPOBaHMSI TETIJIOBOTO paclpeiesieHusl B ONPEIeIeHHON 001acTy MpU HAJTMYUM U B OT-
CyTCTBHE UCTOYHUKOB TEILIA.

2. Haiitu onTuManbHbIi 1U1aH 00paboTkK 7 aeTasneil Ha AByX CTaHKaxX MpU M3BECTHOW Mart-
pure i k.

3. OmpenenuTh epeaaTouHyo QYHKIHIO IS yCTPOHCTBA, AIEKTPHUECKas cXeMa KOTOPOTO

MpUBE/ICHA.

CocraBurensb (1): Ymenena K.B., noreHT
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