MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b1.0.23

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MartemaTu4eckue MeTObl MOJIeJIMPOBaHNs Pa0overo npouecca CUJI0OBbIX YCTAHOBOK

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HalIpaBJICHUIO IOATOTOBKHU
13.03.03 DHepreruyeckoe MAIIMHOCTPOEHHE

HaIpaBJIEHHOCTH (TIPOdUIIB)
AJIbTEepHATHBHBbIE UCTOYHUKHU JHEPTUU TPAHCTIOPTHBIX CPEICTB

®opma o0yuenus: OuHast
I'on Habopa: 2021
OOmas Tpynoemkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 8

dopma KOHTPOJIsA 3a4€T Hroro
Bun 3ansiTuit
Jlexumnm 12 12
JlaGopaTopHble - 0
[TpakTHueckue 48 48
PykoB0oJCTBO: KypcoBbie paboThl (poekTsi) / PI'P - 0
IIpomexxyTouHas arrectamus 0,25 0,25
KoHnrakTHas pabota 60,25 60,25
CamocTosTenpHas padora 83,75 83,75
KoHTpoan - 0
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
JIOIIEHT, JOLIEHT, K.T.H., CMoJienckuii B.B.
(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensenrt

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana

HaIpPaBIIEHUS TOJITOTOBKU
13.03.03 DHeprernyeckoe MaIMHOCTPOEHUE

Cpok neiicTBusl padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acemanuu xadenps
«OHepreTHUecKre MaIIMHBI U CUCTEMBI YIIPABICHUS»

(mpotokou 3acenanus Ne 1 ot «02» centsiops 2021 r.).

MognuncaHo undposon

CMONeHCcKun ]
noarnnmcobio: CMOHEHCKI/II/I

BI/IKTOp BukTop Bnagummposuny
Hata: 2023.12.07 11:11:51

BnagnmupoBunu  Loao0



1. Ilean ocBOEHUN TUCIUILIHHDI

]_IGJIB OCBOCHUA JHUCUHUIIIIMHBI — O3HAKOMIJICHUEC C O6IJ_[I/IMI/I nmoaxogaMm M MCTOAAMHU
MaTEMATUYCCKOI0 MOACIUPOBaHUA, pa3pa6OTaHHBIMI/I B HACTOALICEC BPEMA, IIPU IMPOCKTUPOBAHHUU
PI3I[CJIPII>1 OHCPIrOMallIMHOCTPOCHU S ; OCBOCHHC  IMPAKTHUYCCKUX  HABBIKOB  IIPU pa60Te C
HCIIOJIB30BAHHUEM CIICHHAIN3UPOBAHHBIX IIPOrpaMMHBIX IPOAYKTOB, PCATU3YIOMIUX PA3JIMYHBIC
MaTCMaTUYCCKHUEC MOJCIN ITPOLCCCOB.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

Jannas jaucuuruiiHa (y4eOHBIM Kypc) OTHOCUTCS K OJOKY «JlMCUMIUIMHBI (MOIYIIH)»
(O0s13aTenbHast 4acTh).

JIMCUMIUIMHB] U IPAKTUKH, HA OCBOEHUH KOTOPBIX Oa3upyercs JaHHas JUCLMILIMHA: TEOpUs
pabouero nporecca, KOHCTpPYUPOBaHUE U pacueT KOMOMHUPOBAHHBIX CHUJIOBBIX YCTAHOBOK, OCHOBBI
CAIIP.

JIMCUMIUINHBI ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOECHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenuectsyromee: IlponsBoacTBeHHas npakTuka (IpeaguIuioMHas npakTtuka), [loaroroBka
IpoLeType 3alUThl U 3alI1Ta BBITYCKHON KBANU()UKALMOHHOW paboThI

3. Iliianupyembie pe3yJibTaThl 00y4eHUs

®opmupyemMbie U HNuagukaropbl

KOHTPOJIMpYyeMble AOCTHKEHM S
N I[lnannpyemMble pe3y/bTaThbl 00yUeHUsI

KOMIIETCHIM U KOMIIeTeHIUI

(K0J1 1 HAMEHOBAHUE) (K0J1 1 HAUMEHOBAHUE)

OIIK-1. Cnocoben
HNOHUMAaTh MPUHLUIIBI
paboThl COBPEMEHHBIX
UH(POPMAaLIMOHHBIX

OIIK-1.1 ITpumensier 3HaTh:
CpencTBa -
MH(}OPMAaLIOHHBIX,
KOMIIBIOTEPHBIX U

[TpaBuiaa NOArOTOBKY MaTEPUANIOB IJIS
MMaTEHTOBAHUA 00HEKTOB OHEPreTUYCCKUX
ycraHoBOK ATC ITOJTy4EHHBIX ¢

TEXHOJOTHI 1
UCTIOJIB30BaTh UX JIJIS
pelIeHus 3a1au
npodeccuoHanbHOM
JCSITeIbHOCTH

CETEBBIX TEXHOJOTHI
JUIs1 TIOMCKA, XPaHEHUS,
00paboTKH, aHATHM3a U
MIPEACTABICHUS
MH(pOpMaLINH.

IIPUMEHEHUN TEXHOIOIMI
MAaTeMaTU4Y€CKOTO MOJACIINPOBAHUA
OcHOBHBIE MPaBUIJIa U METOAUKHU JIJIs
MOUCKA, XpaHEeHUs, 00pabOTKH, aHau3a
U TIpeJICTaBICHUs WH(OpMaIIUN

VYMeTs:

[IpoBOIHTH OIEHKY TEPMOIMHAMHIECKON
s¢dexTuBHOCTH HKKIa «OTTO» B
3aBHCHMOCTHU OT BEJIMYHHbBI CTEIIEHU
CHKATHsSI ¥ TIOKA3aTesIsl OIUTPOITBI CKATHS-
pacIIpeHus

[IpoBoUTH MOKCK, XpaHEHUE,
00paboTKy, aHaTHN3 U MPEACTaBICHUS
nH(OpMaIIUU N0 UCCIIEyeMON TeMe

Bnanets:

OmnbsITOM IMPOBEACHUA MMAaTCHTHOI'O ITOUCKa
00BeKTOB 3HepreTHIeckrux ycTanoBok ATC
IMOJIYYEHHBIX C IPUMEHEHUNA TEXHOJIOT U
MaT€MaTU4YC€CKOTO MOJACIINPOBAHUA
CpencrBamu HH(GOPMALIMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUN
TSl TIOMCKA, XpaHeHUsI, 00pabOTKH,
aHaJIN3a U MPEICTABICHUS




®opmupyeMbie U HNuaukaTopsl
KOHTPOJIMpYyeMble AOCTHKEHUSI
N IInanupyembie pe3yabTaThbl 00y4eHHs
KOMIIeTCHIM U KOMIIeTeHIU
(K01 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)
nHpopmaruu

OIIK-2. Cniocoben OIlK-2.1 3HaTh:
pa3pabaThIBaTh ANropuTMHU3UPYET — CoBpeMeHHbIE METO/IbI
AJIrOPUTMBI U pCIICHUC 3a/la91 1 AJITOPUTMHYCCKOTO PEUICHNE 3a4a49n
KOMITbIOTEPHBIE peanu3yeT ero ¢ VYMeTh:

IIPOrpaMMBl, IPUTOIHBIE
JUISL TIPAKTUYECKOTO
IIPUMEHEHUS

IIOMOUIbIO
MPOrPaMMHBIX CPEJCTB.

— MogenupoBarth BIHSIHUS
HPOJIODKUTEIILHOCTH CTOPaHUs U
MOJIOKEHUS IPoLiecca CTOpaHus Ha
TEPMOJIMHAMUYECKHUE TTOKa3aTeIn
pabodyero ukia

— MogenupoBath colep>KaHHs OCTaTOYHBIX
ra3oB B IMJIMH/PAX KaKk QyHKIUH
000pOTOB U HATPY3KH

- MO,I[GJ'II/IpOBaTb BJIMAHHWA TCIIJIOBBIX IOTCPH
B JIBUTaTe]e HA TEPMOJUHAMUYECKUE
MOKa3aTeNn paboyero MuKIa

— MogenupoBaTh COCTaBISIONINX
MEXaHUYECKHX MOTePh JBUTATEIIS KaK
¢GbyHKIMH 000pOTOB U HATPY3KH

Bnaners:

—  OnbITOM MOAETHPOBAHUS BIHSIHUS
KoaduimenTa n30bITKa BO3AyXa Ha
TEPMOJIMHAMUYECKHUE TTOKa3aTeIn padbovyero
[UKJIa

— OnbITOM peanu3aiuy MeToa
AJTOPUTMHUYECKOTO PEUICHUE 33/1a9H C
IIOMOIIBIO TPOIPAMMHBIX CPEACTB

OIIK-4. Cniocoben
MPUMEHSThH B pacueTax
TEOPETUICCKHE OCHOBBI
pabourx MPOIECCOB B
SHEPTCTUUCCKHUX MallIMHAX
U YCTaHOBKaX

OIlK-4.1
JemMoHcTpHUpyeT
MOHMMAaHNE OCHOBHBIX
3aKOHOB
TEPMOJUHAMUKHU.

3HaTh:
— OcCHOBHBIE 3aKOHBI TEPMOAMHAMHUKHI
— OCHOBHBIE METO/IbI COBPEMEHHOTO
MOJICTTUPOBAHUS TEPMOJAUHAMUYECKUX
TIPOIIECCOB

YMern:

— AHanu3upoBaTh BIMSIHUE U3MEHEHUN
KOHCTPYKIIMU Ha BBIXOHBIC
XapaKTepI/ICTI/IKI/I 3HepFeTI/I‘IeCKI/IX
YCTaHOBOK M UX KOMIIOHEHTOB C YYETOM
IIOHNMAHNUEC OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKH.

— IIpou3BoauTh NIpeIBapUTEIBHYIO
OHeHKy TCXHHUKO-DKOHOMHNYCCKHUX
MOKa3aTesie Ha MPOEKTUPYEMbIe
BHGPFCTI/I‘ICCKI/IX yCTaHOBOK n Uux
KOMITIOHEHTHI C Y4ETOM MOHUMaHHUE
OCHOBHBIX 3aKOHOB TepMOJII/IHaMI/IKI/I.

Bnanetn:
— AHanu3 TEXHUKO-DKOHOMHUYECKHUX
MoKa3areyiel Ha MPOEKTUPYEMbIE




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
JOCTHKEHHS
KOMIIeTeHIN i
(Ko 1 HANMEHOBAHME)

IlnanupyemMblie pe3yabTaThbl 00y4eHUs

JHEPIreTUYECKUX YCTAHOBOK U UX
KOMIIOHEHTHI C Y4€TOM [IOHUMAaHUE
OCHOBHBIX 3aKOHOB TEPMOJAVHAMUKH
AHaIN3 Ty4IINX TPAKTUK B 00JIACTH
CO3J1aHUs NIEPCIEKTUBHBIX
JHEPIreTUYECKUX YCTAHOBOK U UX
KOMIIOHEHTOB C y4€TOM IIOHUMaHUE
OCHOBHBIX 3aKOHOB TEPMOJAVHAMUKH

OIIK-4.2 Beimonuser
pacyeThl OCHOBHBIX
IMoKa3aTelei
TEPMOJIMHAMUYCCKUX
IIUKJIOB M TIPOBOTUT
aHaJIU3 UX

3¢ (HEeKTHBHOCTH.

3HaTh:

OcCHOBHBIE TTOKa3aTeIIN
TEPMOJIMHAMUYECCKUX ITUKJIOB
OCHOBHBIE METOJIUKH PACUETOB
OCHOBHBEIX ITOKa3aTesIeH
TEPMOJMHAMUYECCKUX ITUKJIOB
OCHOBHBIE METOJUKH aHAIN3a

3¢ (PEKTUBHOCTH TEPMOIUHAMHYCCKUX
LIUKJIOB

YMeTs:

[TpuMeHSATH HOPMATHBHYIO
JIOKYMEHTAIMIO B COOTBETCTBYIOLIEH
o0acTi 3HaHUH

OdopmitsTh pe3yabTaThl HAYYHO-
HCCIJIEIOBATENbCKUX U OIBITHO-
KOHCTPYKTOPCKUX padoT

[IpuMeHATH METOBI aHATIN3a HAYYHO-
TEXHUUYECKON HHPOpMaIH

Bnanets:

OnpITOM NMPOBEIEHUS PACUETOB
OCHOBHBIX ITOKa3aTesen
TEPMOJUHAMHYECKHX IIUKIIOB
Hapslkamu nipoBeieHHsI aHAIINA3a

3P PEKTUBHOCTH TEPMOANHAMHUYECKUX
IIUKJIOB

OIIK-4.6 ITpoBoaut
WCCIICIOBAHUS B pacyeT
MPOLIECCOB
TemaoMaccooOMeHa B
COOTBETCTBUU C
3aJaHHON METOIUKOI.

3HaTh:

MeTtoamyeckue OCHOBBI aHAIN3a

3¢ (PEKTUBHOCTH TEPMOIMHAMHYECKUX
[IUKIIOB U MTYTH UX
COBEPIIICHCTBOBAHUS, pacueT
COCTOSTHUS pabOUYUX TeN, CIIOCOOBI
MOBBIIEHUS 3PPEKTUBHOCTH
TeMI000MEHHBIX anmnapaTroB
OCHOBHBIE METOIMKH pacyeTa u
MCCJICIOBAHUS TIPOIIECCOB
TeIIOMaccOOOMEeHa

VYMeTs:

IIpoBOANUTE TEPMOAMHAMUYECKUE
pacyeTsl B IPOLECCaxX B TEIUIOCUIIOBBIX




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIeTeHI[UH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
JOCTHKEHHS
KOMIIeTeHIN i
(Ko 1 HANMEHOBAHME)

IlnanupyemMblie pe3yabTaThbl 00y4eHUs

YCTaHOBKaX, HAXOJUTb PE3EPBbI
9HEProcOepeIKEHUS, HCIIOIH30BATh
bu3nKo-MaTeMaTHYECKUN anmnapar Ass
perieHus: mpodiIeM TePMOJUHAMUKHI 1
TEIIOMaccooOMeHa, BOZHUKAIOIINX B
X0/JIe MPOPECCHOHATBHOMN JIeITeTbHOCTH
[TpoBoaMT KccIeIOBaHUS U pacyeT
MIPOLIECCOB TEIMJIOMaccoOOMeHa B
COOTBETCTBUU C 3aJJaHHOM METOJIUKON

Bnaners:

HaBpikamu orpenenieHus BEJIHIrH,
XapaKTePU3YIOIUX TETUIOPU3NIECKUE
CBOMCTBA TEPMOIUHAMUYECKOTO
pabouero Tena u 3 HeKTUBHOCTH
HHEProyCTaHOBOK B IIEJIOM;
HaBpikamu ricceoBaHUS TPOIIECCOB H
IIUKJIOB TETJIOBBIX MAINH;
HaBbixamu pacueToB paboumnx
IPOLIECCOB B YCTAaHOBKAX;

OmnbITOM paboTHI C J1a0OPaTOPHO-
UCTIBITATEIbHBIMU
TETUIOAJICKTPOU3MEPUTEITLHBIMHU
npubopamu.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMbI TEKYLIET0

Moayab Bux . HaunMeHoBaHue TeM 3aHATHI KOHTPOJIsA
yueOHoi N Cemectp | O0beM, u.| banabi HNHurepakTus, 4.
(pazaen) PaGOTHI (yuedHoii paGoThI) (HaMMeHOBAHHE
OLICHOYHOT'0 CPeJCTBA)
Monyns 1 Jlex Mertozp! IpOBEAEHUS TIOUCKOBBIX UCCIIEN0BAHUN 8 2 - - 3auet

sHepreTryeckux ycraHoBok ATC u ux
KOMIIOHEHTOB B 00JIACTH MaTeMaTHYECKOT0
MOJIETTUPOBAHUSL.

IIp IIpaBusia TOATOTOBKYM MaTepUaioB AJis 8 2 - — 3auet
MATEHTOBAaHUS O0BEKTOB DHEPTETUIECKHIX [IpakTudeckas padora Nel
yctaHoBOK ATC nosydeHHBIX ¢ TPUMEHEHU I
TEXHOJIOTMI MaTeMaTHYeCKOro MOJIETMPOBAHHUS.

IIp IlaTeHTHBII TOUCK 0OBEKTOB IHEPTETUIECKIX 8 4 - - 3auer
ycTtaHOBOK ATC nony4eHHbIX ¢ IPUMEHEHUN [IpakTudaeckas pabora Ne2
TEXHOJOTM MaTeMaTHYeCKOr0 MOJIETTMPOBAHHS.

IIp OneHka TepMOAMHAMIYECKOH 3 (HEeKTUBHOCTH 8 2 - — 3auet
uKia «OTTo» B 3aBUCUMOCTH OT BEJIMYHHEI [Ipaktryeckas padota Ne3
CTEIIEHH CXKaTHsl U TIOKA3aTeIs IIOJIUTPOIIBI
CKaTHS-paCIIMPEHHUS

CP IIpoBeneHre MapKETUHTOBBIX UCCIIEOBAHUI 8 12 - - 3auer
HayYHO-TEXHUUYECKOW HH(OpMaIMK 00bEKTOB
sHepreTuyeckux ycTaHoBOK ATC MOMy4eHHBIX C
[IPUMEHEHUI TEXHOJIOIMI MaTeEMaTU4ECKOTO
MOJICJINPOBAHHS.

Mogyns 2 Jlex TpeboBaHusg HOPMAaTUBHOM TEXHUYECKON 8 2 - - 3auer

JTOKYMEHTAINH, TEXHUYECKHUX PETJIAMEHTOB,
HaI[MOHAIBHBIX U MEXIYHAPOIHBIX CTAHIAPTOB B
OTHOILIEHUH dHepreTruueckux ycranoBok ATC n ux
KOMITOHEHTOB.

Ip AHaIn3 TEXHUKO-YKOHOMHUECKUX TTOKa3aTelNei Ha 8 2 - - 3ager
MIPOEKTUPYEMBIE SHEPreTUUECKUX YCTaHOBOK ATC [IpakTudeckas pabora Ned
1 UX KOMIIOHEHTBI C HCIIOJIb30BAHUEM TEXHOJIOTHH
MaTEMaTHYECKOT0 MOJAETHUPOBAHMSL.

IIp AHaIu3 JIy4lnX MpakTHK B 00J1aCTH CO3/IaHuUs 8 4 - - 3auer

MEePCIEKTUBHBIX SHEPreTUUECKUX yCTaHOBOK ATC

[Ipaktuueckas padora Ne5




Moayab
(pa3nean)

Bun
yueOHoi
padoThI

HaumMmeHnoBaHHe TeM 3aHATHH
(yuedHoii paGoThI)

Cemectp

Oo0beMm, 4.

banasl

HNHurepakTus, 4.

DopMbI TEKYLIET0
KOHTPOJISA
(HaMMeHOBaHHUe
OLICHOYHOT'0 CPeCTBA)

U UX KOMIIOHCHTOB C HCIIOJIb30BAHHUEM TEXHOJIOT UM
MAaTEMATHUYCCKOT0O MOACIIMPOBAHMS.

Ilp

MonenupoBaHue COCTABISIONINX MEXAaHUIECKUX
MOTEPb ABUraTeNs Kak ()yHKIUU 000pOTOB H
Harpys3ku

3ayer
[Ipaktuueckas padora N6

CP

Co6op, 00paboTKa, aHamn3 1 00001IeHIEe
MEPEAOBOr0 OTEYECTBEHHOI'O M MEXIyHaPOIHOTO
OTIBITa B 00JIACTH MaTEeMaTHYECKOTO
MOZEJIIUPOBAHUS SHEPreTUUECKUX yCcTaHOBOK ATC
1 X KOMIIOHEHTOB

12

3auer

Mogyns 3

Jlek

KoprnopatuBHbIii periaMeHT/cTaHaapT
MOJIb30BaHUS] HCTOYHUKAMHU HAyYHO- TEXHUYECKOH
nH(GOPMAIUH U CITPABOYHO-UH()OPMAITMOHHBIMH
W3JaHMSAMH B 00JIaCTH MaTeMaTHUIECKOTO
MOJICIMPOBAHUS dHEPreTHIecKuX ycTaHoBoK ATC
1 UX KOMIOHEHTOB.

3auyer

AHanu3 BIVSHUS U3MEHEHUI KOHCTPYKITMH Ha
BBIXOJTHBIE XapPaKTEPUCTUKHU IHEPTCTHUCCKIX
yctaHoBOK ATC 1 mX KOMIIOHEHTOB Ha OCHOBaHUH
PE3yIbTaTOB MATEMATHYECKOTO MOJICITUPOBAHHS.

3auer
[pakTnueckas padora Ne7

IIpeaBapurenbHas OLEHKA TEXHUKO-
9KOHOMHUYECKHUX MOoKa3aTeseil Ha MPOeKTUpyeMblIe
sHepreTryeckux ycraHoBok ATC u ux
KOMIIOHEHTHI HA OCHOBAHUH PE3YJIbTATOB
MaTEeMaTHYECKOT0 MOAETUPOBAHMSL.

3auer
[pakTnueckas padora Ne8

Ilp

MOJICJII/IpOBaHI/Ie BJIMAHUA IPOAOJIKUTEIIbHOCTH
CropaHusd U MOJIOKCHUS ITponecca CropaHrd Ha
TCPMOANHAMUYCCKHUC MMOKA3aTCIIN pa6oqer0 IMUKJIa

3auer
[IpakTunueckas padora Ne9

CP

CO6op, 00paboTKa, aHaI13 1 0000IIECHIE
pe3yIbTaTOB IKCIIEPUMEHTOB M UCCIIEIOBAHUH B
00JIaCTH MaTeMaTHYECKOTO MOJICIIMPOBAHHUS
sHepreTyeckux ycraHoBok ATC u ux

12

3auger




Moayab
(pa3nean)

Bun
yueOHoi
padoThI

HaumMmeHnoBaHHe TeM 3aHATHH
(yuedHoii paGoThI)

Cemectp

Oo0beMm, 4.

banasl

HNHurepakTus, 4.

DopMbI TEKYLIET0
KOHTPOJISA
(HaMMeHOBaHHUe
OLICHOYHOT'0 CPeCTBA)

KOMIIOHCHTOB.

Mopnyns 4

Jlek

Ilenu u 3anaun MPOBOIUMBIX UCCIIEAOBAHUN U
pa3paboTok ¢ MpUMEHEHHEM MaTeMaTHIECKOTO
MOJICTTUPOBAHMSI SHEPreTHYECKUX ycTaHOBOK ATC
Y UX KOMIIOHCHTOB. MeTO/Ibl aHau3a u
0000MIeHHUS OTEYECTBEHHOTO H MEXITYHAPOIHOTO
OIBITa B 00JIaCTH MAaTEMaTHYECKOTO
MOJICIMPOBAHUS dHEPreTHIecKuX ycTaHoBoK ATC
Y UX KOMIIOHEHTOB.

3auer

Ilp

[IpumeHeHne HOPMAaTUBHON TOKYMEHTAllUU B
00J1aCTH MaTeMaTHUECKOTO MOEINPOBAHUS
sHepreTHyeckux ycraHoBok ATC u ux
KOMIIOHEHTOB.

3auer
[IpakTryeckas padbota
Nel0

Ilp

DopmMupoBaHHE OTYETA IO PE3YJIbTaTaM
MTOMCKOBBIX UCCIIEJIOBAHUMN C UCITOJIb30BaHUEM
MaTEeMaTHYECKOT'0 MOJCTHPOBAHHS
sHepreTHuecKkux ycraHoBok ATC n ux
KOMITOHEHTOB.

3auer
[IpakTryeckas paboTa
Nell

Ilp

MogenupoBanue BIUsIHAS KO GUIIMEHTA U30BITKA
BO3JlyXa Ha TEPMOJIMHAMHYECKUE MTOKA3aTeIH
paboyero 1uKiIa

3auer
[pakTuueckas padbota
Nel2

CP

[ToaroroBka npeioKeHU 119 COCTaBICHUS
IJJAHOB ¥ METOAMYECKUX MPOTPaMM HCCIeI0BaHHM
U pa3paboTOK, MPAKTHYECKUX PEKOMEHAALUH 110
WCTIOJTHEHHIO UX PE3yJIbTAaTOB MO pe3ybTaTaM
MaTeMaTHYECKOTO MOJIETTHPOBAHHUS
sHepreTHueckux ycraHoBok ATC n ux
KOMITOHEHTOB.

12

3auer

Moayns 5

Jlex

Mertomp! U CpeaCcTBa TIAHUPOBAHUS U
OpraHM3aliY UCCIIEAOBAHUIN U Pa3pabOTOK C
HCIIOJb30BAHUEM MATEMATHYECKOTO
MOJICIMPOBAHUS dHEPreTHIeCKnX ycTaHOBOK ATC
1 WX KOMIIOHEHTOB. METOIbI POBEACHIS

3auger




DopMbI TEKYLIET0

Moayab Bux . HaunMeHoBaHue TeM 3aHATHI KOHTPOJIst
yueOHoi N Cemectp | O0beM, u.| banabt HNHurepakTus, 4.
(pazaen) paGoTLI (yuedHoii paGoThI) (HaMMeHOBAHHE
OLICHOYHOT'0 CPeCTBA)
AKCIIEPUMEHTOB U HAOIOACHUN, 0000IICHUS 1
00paboTKN HHPOPMAITUH C HCTIOIH30BAHHEM
MaTEeMaTHYECKOI'0 MOAETUPOBAHUS
sHepreTHyeckux ycraHoBok ATC u ux
KOMIIOHEHTOB.
IIp Odopmienne pe3yIbTaTOB MATEMATHIECKOTO 8 4 - - 3auer
MOJICJINPOBAHHUS IHEPreTHIeCKUX ycTaHOBOK ATC [IpakTryeckas pabota
U X KOMIIOHEHTOB B HAyYHO-UCCIIE0BATEIbCKIX Nel3
U ONIBITHO-KOHCTPYKTOPCKUX paboTax
IIp [IpumeHeHne METOIOB aHAJI3a HAYIHO- 8 4 - - 3auer
TEXHUYECKOW HHPOPMAIIH B 00JIACTH [IpakTryeckas padbota
MaTeMaTUYECKOr0 MOACIIUPOBAHMS Neld
sHepreTuyeckux yctaHoBok ATC u ux
KOMIIOHEHTOB
CP BHenpenue pe3ynbTaToB HCCIEIOBaHUN U 8 12 - — 3auet
pa3paboTOK B COOTBETCTBUH C YCTAHOBJIEHHBIMH
MIOJTHOMOYHSIMHU
Monyiib 6 Jlex OO011ue CBeIeH!sI 0 MATEMAaTHIECKOM 8 2 - - 3auer
MOJISJIIMPOBAHUN ¥ MATEMaTHYECKUX MOJIEIISX,
IPUMEHAEMBIX B 3HepreTudecknx ycraHoBkax ATC
Ip MopaenupoBaHue coepKaHusl OCTATOYHBIX T'a30B B 8 4 - - 3ayer
MWIMHIPAX Kak QyHKIMKA 000POTOB M HATPY3KU [IpakTryeckast pabota
Nelb
Ip MopenupoBaHue BIUSHHS TEIUIOBBIX IOTEPh B 8 4 - - 3ayer
JBUraTesie Ha TEPMOJIMHAMUYECKUE TTOKA3aTeNN [IpakTnueckas padbora
pabouero 1uKIa Nel6
CP Hcmonp30BaHNe HCTOUHUKOB HAYIHO-TEXHHUYECKOM 8 23,75 - - 3auer
nHGOPMALIUK U CTIPABOYHO-MH(POPMAIIOHHBIX
W3JIaHNH JUTSE aHATTN3a H3YYEHHOTO MaTepraa
Monyns 1-6 | TTA [MpomexxyTounas arrectanus. 3a4€r 8 0,25 - — 3auer
HTroro: 144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Benymieit nesTenbHOCTBIO B TIpolecce OOydYeHHUsS sBIseTCS YydeOHas JaeaTeIbHOCTh
CTYJEHTOB, XapaKTepU3YIOLIascs ACHCTBYIOLICH CUCTEMOI T03HABATENIbHBIX MIPOLIECCOB, HAYUHAS C
BOCIIpUATHUA HH(l)OpMaI_[I/II/I n 3aKaH4YHuBast CIIOKHEUIITNMHU TBOPUYCCKUMU nponeccamu,
CIOCOOHOCTSIMU  OOIIETO M YAacTHOTO XapakTepa, SMOIMOHAIbHBIMU SIBICHUSMU, KOTOpPbIE
MOTHUBUPYIOT MHOT'UC CUCTCMBbI y‘-I€6HBIX I[ef/'ICTBI/II\/JI, a TaKXKE OGH.II/IMI/I U 4aCTHBIMU MOTHUBALIUAMMU.
[Tpu peanuzanuu JaHHOW y4eOHON AUCHUIIIMHBI UCTIOIB3YIOTCS CIEAYIONINE TEXHOIOTHH:

- TEXHOJIOTHS TpaJWIMOHHOTrO oOyuyeHuWs. JlaHHas opraHu3amus Y4eOHOTO IMpoliecca
OCHOBaHa Ha JICKIIMOHHO-CEMHHAPCKO-3a4eTHON ¢dopme oOyuenus. Meroabl oOyueHus —
Harjs1IHbIC, CJIOBECHLBIC, ITPAKTUYCCKUC.

- TexHojorusi oOOyueHUs B COTPYJHHUYECTBE — OpraHu3anus Yy4eOHOro mpolecca,
OCHOBAHHOI'O Ha IMPUHIUIIAX COTPYAHHUYCCTBA BO BPCMCHHBLIX KOMaHAAX WJIKW MAJIbIX I'pyIlIiax, C
[ENbI0 TMOJYYeHHs] KaueCTBEHHOTO 00pa3oBaTelbHOr0 pe3ynabTaTa. MeTon oOyueHus — pabora B
rape — BBIIIOJIHEHUE IIPAKTUYECKOM pabOThI.

6. MeToauuyecKkue YKa3aHHUus 110 OCBOCHUIO TUCIHTUIIJINHBI

MeTtoauueckue peKoMEeHAaluy IpernogaBaTessaM:

1. [Ipu npoBeneHUM JIEKUUH PEKOMEHAYETCS YeTHO cHOpMyIUpoBaTh LETU H3y4aeMOIo
pazzena, IyHKTa U JaHHOT'O 3aHATHS.

2. IlenecooOpa3Ho paccMaTpUBaeMblil MaTepua MOsICHATh Ha 3JEMEHTapHBIX NpUMepax, B
TOM 4MCJI€ U3 U3YYaBIIUXCS paHEE KypCOB.

3. Tlosne3Ho B mpolecce JEKIHMOHHOIO 3aHATUSA [0 paccMaTpUBAaeMON TeMe JOBECTH [0
CTYAECHTOB €€ MpPaKTU4YeCKoe 3HAYeHHE JUIsl COBPEMEHHOIO COCTOSHUSA B 00JIacTH
npodecCHOHATBHOMN 1eATETbHOCTH.

4. TlpoBeneHue NPAaKTHUUECKUX 3aHSITUA OPraHU30BBIBATH [0 MPHUHIMIY TPYHIOBOrO
W3YYEHHUs U BBINOJHEHMS NPU KOHCYJIbTAIMM INPEMOJABATEN B CIydae 3aTPYAHEHHs CTYIEHTOB
pHU 00CYKJIEHUU B TPYIIIIE.

Meroanueckue yka3aHus CTYJEHTaM.

1. CamocTosTeNnbHYIO PadOTy CiIEeayeT BBIIOIHATh HEMOCPEACTBEHHO TOCIE 3aCiIyIIUBaHUS
MaTepHuasa BO BpeMs JIEKIITUOHHBIX 3aHATHMN.

2. Bo Bpems mpoBefeHHsS NPAKTUYECKUX 3aHATUH HEOOXOJUMO YSICHHTH BOINPOCHI Ha
CaMOCTOSITENIbHYIO POPabOTKy MaTepuaa.

3. IloaroToBKy K UTOrOBOM aTTecTally (3a4eTy) He0OX0AMMO MPOBOIUTH MTYTEM IPOUTEHHS
M3Yy4aeMOro pa3/iesia U 3aTeM MHCbMEHHOI'0 €ro U3JI0KEHUs (IT0 maMsTH) A0 JTOCTHXKEHUS MOJHOT0
MOHUMAaHMS U 0TOOpaXXeHUs B BUJI€ OTBETA HAa U3y4aeMblil BOIIPOC.

4. IlocemaTp JEKINOHHBIE 3aHATHS U AKKYPATHO BECTH KOHCIIEKTHI.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HanmenoBanme
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
8 OIIK-1, OIIK-2 OtyeT no npakTuyeckon padbore Nel-8
Bomnpocs! k 3auety Nel-26
8 OIIK-4.1, OIIK-4.2; OIIK-4.6 OtyeT no npakTudeckon padbore Ne9-16
Bomnpocs! k 3auety Ne27-50

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KoMILIeKT 3alaHui VIS IPAKTHYECKHX PadoT

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Ne n/mm

HaumenoBanue HpaRTH‘lQCKOﬁ paﬁOTbI

[paktnueckas padota Nel

HpaBI/IJIa IIOAIrOTOBKH MaTcepuaioB JJIsL IIaTCHTOBAaHHUA 00BEKTOB
BHEpreTnyeckux ycTaHoBOK ATC MOIy4YeHHBIX ¢ MPUMEHEHUI TEXHOIOTUH
MaTeMaTHYECKOI0 MOAETHPOBAHMSL.

[paktudeckas padbora No2

[TaTeHTHBII TOUCK 00BEKTOB FHEPreTHIecKUX ycTaHOBOK ATC momy4eHHBIX
C IPUMEHEHUHN TEXHOJIOTMI MaTEMATHYECKOIO MOIEIUPOBAHHSI.

[IpakTidaeckas padora Ne3

Onenka TtepmoamHamudeckor dddexkrnBHOCTH 1HkiIa «OTTO» B
BAaBUCUMOCTH OT BEIWYMHBI CTEHNCHU CXKATUS M IOKA3aTeNs IOJUTPOIIb]
COKaTUA-PaCILIUPEHUS

[IpakTnueckas padora Ne4

IAHaIM3 TEXHUKO-d)KOHOMHYECKHX TIOKa3aTelell Ha MpOeKTUPYEMBIE
pHepreTuyeckux ycTaHoBOK ATC M MX KOMIOHEHTHI C HCHOJIb30BAaHHEM
TEXHOJIOTMH MaTeMaTHYECKOT'0 MOJIETUPOBAHHSI.

[IpakTiueckas padora Ne5

IAnanu3 JIyqumiux - IpPpaKTHK B obnactu CO3aaHuA  NCPCIICKTUBHBIX
PHCPIreTUYCCKUX YCTAaHOBOK ATC m BX KOMIIOHEHTOB C HCIIOJb30BaHUECM|
TEXHOJIOTHII MATEMAaTHYECKOTO MOACIIUPOBAHUS.

[IpaxTnueckas padora Ne6

MoJienmupoBaHre COCTABISIONMIMX MEXaHWYECKUX IOTEPh JIBUTATENs Kak
(byHKIIME 000pOTOB U HATPY3KH

[IpakTnueckas padora Ne7

IAHAIIN3 BIMSHHS H3MCHEHHI KOHCTPYKIIMH HA BBIXOAHBIC XAPAKTCPUCTUKH]
OHCPIreTUYCCKUX YCTAaHOBOK ATC m ux KOMIOHEHTOB Ha OCHOBaHHUH
C3YyJIbTATOB MATEMATUYCCKOT'O MOJICIMPOBAHN.

[IpaxTnueckas pa6ora Ne§

[IpenBaputenbHas OLIEHKa TEXHUKO-d)KOHOMHYECKHMX I[OKa3zaTesled Ha
MpoeKTHpyeMble 3HepreTudeckux ycTaHoBoK ATC M MX KOMIOHEHTHI Ha
OCHOBAaHUH PE3yJHTaTOB MAaTEMATUYIECKOTO MOJIEITMPOBAHNSI.

[IpaxTnueckas pa6ora Ne9

MOJIGJH/IpOBaHI/Ie BIIMAHUA NPOJOJIKUTCIBHOCTH CropaHUA W IIOJIOXKCHUS
mpouccca Cropanvs Ha TCPMOJAVMHAMUYCCKUC MTOKA3aTCIN pa6oqero OUKIa

[Ipaktnueckas padora NelO

[IpuMeHEeHre HOPMATHBHON JOKYMEHTAllMM B 00JAacTH MaTeMaTHYECKOIO
MOJCIIUPOBAHUS dHEpreTHIecKnX yecTaHOBOK ATC 1 X KOMIIOHEHTOB.

[IpakTnueckas padora Nell

DopMHpOBaHME OTYETA IO PE3yJbTaTaM IOHWCKOBBIX HCCIENOBAHUNA C

MCIONB30BaHUEM MAaTEMAaTUYECKOTO  MOJIENMPOBAHUS  SHEPreTUYECKHX
lyctanoBOK ATC 1 UX KOMIIOHEHTOB.

[paktuueckas padora Nel2 |MojenupoBanue BiusHUS — Kod(dduiueHTa W30bITKa  BO3JAyXa Ha
[TepMOIMHAMUYECKHUE [T0Ka3aTeau paboyero 1ukiia

[IpakTtuueckas padora Nel3  |OdopmiieHue pe3yJIbTaToB MaTeMaTHYECKOTO MOJIETTUPOBAaHMSI

pHepreTuyeckux ycTaHoBOK ATC u HMX KOMIIOHEHTOB B Hay4HO-
MCCIIEIOBATEIHCKUX M OMBITHO-KOHCTPYKTOPCKUX paboTax

IIpaktraeckast padora Nel4

[IpuMeHEeHne METOOB aHajau3a HayYHO-TEXHHUYEeCKOW uWHGOpManuu B
o0acT MaTeMaTHYeCKOTO MOJICIVPOBAHHS DHEPreTUYECKUX YCTAHOBOK
IATC 1 UX KOMIIOHEHTOB

ITpaxtraeckast pabora Nel5

MonenupoBaHue CoOIEp)KaHMsI OCTATOYHBIX Ta30B B IMWIMHIpPaX Kak




(byHKIMH 000pOTOB U HATPY3KH

[Ipaxtrueckas padora Nel6 |[MogenupoBaHne BIWSHUS  TEIUIOBBIX  IOTEph B JBUTATENlc  HA

TEPMOIAMHAMUYCCKUEC ITOKa3aTCIIN pa60qero HUKJIa

Tunossie npuMepsbI 3a]aHU

IIpakTyeckas padora Ne3

1. HaumenoBanmue: «O1neHKa TepMOIMHAMUYECKON 3P dekTHBHOCTH IHUKIA «OTTO» B
3aBUCHMOCTH OT BEJIMUMHBI CTENICHU CHKATHSI U MIOKA3aTeNs OJIUTPOIIBI CKATHS -
pacuIupeHus»

2. llens: 3aKkperyicHHe 3HAHUH O apaMeTpax, BIUSIOMUX Ha 3(pPEeKTUBHOCTD
TEPMOJIMHAMHUYECKOT0 1IuKJa nopuHesoro /IBC.

3. 3agaun:

- IOCTPOCHHUE MMOJIA XapakTepucTuk Tepmoannamudeckro KIIJ pabouero nukmna «OTTTO» OT
CTEIEHU CXKATHS,

- IOCTPOCHHUE MMOJIA XapakTepucTuk Tepmoannamudeckro KIIJI pabouero nukmna «OTTTO» OT
[IOKa3aTeJsl OJIUTPOIIbI CKATUSA-PACIIUPEHUS.

— TIPaKTHYECKOE BBIIOJIHEHUE PadoT;

— (hopMupoBaHUE BBIBOIOB U MOATOTOBKA OTYETA.

4. Oxxugaemsbiii (€) pe3yibTat (k1) GOPMUPOBAHKE 3HAHUIA U TIPEJCTABICHUN O BIUSHUAN
XapaKTepUCTHK JABUTaTENs U TapaMeTPOB OCHOBHBIX IpolieccoB padboyero mukia [IBC Ha
ero 3 eKTUBHOCTD.

5. Kputepuu oneHku:

- OLICHKA «3aUTEHO» BBICTABIISETCS CTYACHTY, €CIIU MOJIYy4YeH NPaBUIIbHBINA OTBET Ha Oosiee
50% KOHTPOJIBHBIX BOIIPOCOB 10 MPAKTHUECKOI padoTe;

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTY/IEHTY, €CJIM MTOJIy4€H HENPABUIbHBIN OTBET Ha
6osee 50% KOHTPOJIBHBIX BOIIPOCOB MO MPAKTUYECKOH paboTe

6. KoHTponbHbIE BONIPOCHI IO MPAKTHUECKOH padorTe:

1. Pacckaxxute O BHUAAX OHHEPrUM U UX B3aUMHBIX MPEOOPA3OBAHUSIX, OCBOCHHBIX

YCIIOBCUYCCTBOM,

ABC;

2. HneansHbie TCPMOANHAMHUYCCKUC IUKIIBI, ITOJIOKCHHBIC B OCHOBY Q)YHKI_II/IOHI/IpOBaHI/IH

3. Uto Takoe — "pabounii 00bEM" IMIIMHAPA U ABUTATENs?

4. Yrto Takoe MoJIHbIM 00BEM IIWINHIPA U CTETIEHDb CXKATUSI?

5. IloyeMy BeMUMHA CTENIEHU C)KATHUS ONpeeNsieT TUIl IBUraTens?

6. BiusiHue crenenu cxatus € Ha nHAUKaTopHbIA KIT/1.

7. Kak Biusrot Ha unaukatopuslii KI1/ reomerpudeckue napameTpsl ABUTaTems?

8. Kakue npeoOpazoBaHust SHEPTUU M KaK MPOUCXOIAT B IBUTATENE?

9. Kaxk ciegyeT u3MeHsATh MapaMeTpbl UKIIA 171 yBenudeHus Li?

10. Otnuume ASHCTBUTEIHLHOTO TepMoIuHaMIdeckoro mukia JIBC ot uaeansHorO.

11. [leiicTBUTENBHBIA MpOIECC pacUIMpeHHs] MPOJIYKTOB cropanusi. Ero ornuums ot

HICaJIbHOI'0 Imponecca.

IIpakTHyeckas padora Ne6

1. HaumenoBanue: «MoaenupoBaHie COCTABIIAIOMNX MEXaHUYECKUX MTOTEPh ABUTaTENs KaK
GyHKIIMH 000POTOB U HATPY3KU»

2. llens: 3akpernyieHre 3HaHUM 10 MexaHndeckoi a¢dexkruBHOCTH nopiurHeBoro JIBC.

3. 3amaun:

- MOJICJIMPOBAHHUE 3aBUCUMOCTEH COCTABIISIOMINX MEXaHUYECKHUX MOTEPh OT 000POTOB
JBUTATEIIS,

- MozaenupoBanue mexanndeckoro KIIJ[ nurarens ¢ HCKpOBBIM 3aKUTaHUEM OT HArpy3KH,

- MozaenupoBanue Mmexanndeckoro KIIJ[ neuraresns ¢ BOCIITIaMEHEHUEM OT CXKaTHS.



— TPaKTHYECKOE BBIIOJIHEHUE PadoT;

— (hopmupoBaHKEe BHIBOJOB U MOJTOTOBKA OTYETA.

4. Oxugaemsbiii (€) pe3yibTat (bI) GOPMUPOBAHKE 3HAHUN U TIPECTABICHUN O

COCTABJISIIOLIMX MEXaHUYECKuX noreps nopuxesoro /IBC.

5. Kputepuu oneHku:

- OLICHKA «3aYTCHO)» BBICTABIISIETCS CTY/ICHTY, €CJIH MOJIyYeH MPaBUIBHBINA OTBET Ha Ooiiee

50% KOHTPOJIbHBIX BOIIPOCOB 110 MPAKTHUECKOH paboTe;

- OLICHKA «HE 3aUTEHO» BBICTABIIACTCS CTYJEHTY, €CIIU MOJIy4eH HETPAaBUIIbHBIA OTBET Ha

6o1ee 50% KOHTPOJIBHBIX BOMPOCOB IO MPAKTUYECKON paboTe

6. KoHTpOIbHBIE BOMPOCHI 110 MPAKTHYECKOW padoTe:

1. Crpykrypa uaaukatopaoro KITJI.

2. Kak BiusiroT Ha uaaukatopusiii KI1/] reomerpudeckue mapamMeTpsl JBUTATEIS?

3. UTo BXOAUT B MOHITHE MOIIHOCTH MEXaHUUECKUX MOTEPH?

4. 3aBUCHUMOCTb MOITHOCTH MEXaHUUECKHUX MOTEPH OT yciioBuit padotsl JIBC

5. Uro Takoe ''cpemHee MaBIICHHE MEXaHUYECKHUX TMOTeph" U "cpemHee 3¢ dEKTHBHOE
naBienue"?

6. Kak paccuuThIBalOT MOITHOCTh MEXaHUYECKUX MTOTEPH?

7. Kakue ¢axTopsl BIUSIOT Ha d3QPexTrBHBIE napameTpsl [1/1?

8. Ctpykrypa s dextuBHoro KIIJ[. UTo 1 kak oH yuyuThIBaeT?

IIpakTuyeckast pabora Ne9

1. HaumenoBanue: «MojenupoBaHue BIUSHUS IPOJAOKUTEIBHOCTH CTOPaHUs U

HOJIOKEHUS IIpoliecca CropaHys Ha TEPMOAMHAMUUECKUE IT0Ka3aTesId pabovyero UKIa»

2. llens: ¢popmMupoBaHrEe 3HAHUN U TIPEICTABICHUH 00 A3 PEKTHBHOM MpOLIECCE CTOPAHUS B

JABC.

3. 3agaumn:

- MOJIJINPOBaHME 3aBUCUMOCTH TepMoanHamuueckoro KII/] pabodero muxiia apuraress oT

IPOJOKUTEILHOCTH IIPOIecca CropaHus;

- MOJIJINPOBaHME 3aBUCUMOCTH TepMoanHamuueckoro KII/] pabodero muxiia apuraress ot

MOJIOKEHUS TTpoLecca cropaius oTHocuTelbHO BMT.

— TNPAKTUYECKOE BHINOIHEHUE paboT;

— (hopmMHpoBaHME BHIBOJOB U MIOJATOTOBKA OTYETA.

4. Oxxunaembli (€) pe3yabTarT (b1) GOpMHUPOBAHKUE 3HAHUHN U TIPEICTABICHUNA O

COBPEMEHHBIX METOJIaX pacueTa Mnpolecca cropanus B aBTorpakTopHbix JIBC, 3akpennenue

3HaHWUN U IPEJCTaBICHUN O peaMeTe o0yueHus, GOpMUPOBAHNE TPAKTUUECKUX HABBIKOB

CaMOCTOSITEJIEHOTO BBITOJIHEHUS padoT.

5. Kputepuu oueHku:

- OLICHKA «3aYTE€HO)» BBICTABIISIETCS CTY/ICHTY, €CJIH MOJIyYeH NMPaBUIBHBINA OTBET Ha OoJiee

50% KOHTPOJILHBIX BOIIPOCOB 10 MPAKTHUECKOH paboTe;

- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CJIM ITOJIy4E€H HENPABUIBHBIN OTBET Ha

6o1ee 50% KOHTPOJIBHBIX BOMPOCOB IO MPAKTUYECKOH padboTe

6. KoHTpOsIbHBIE BOMPOCHI 110 MPaKTHUECKOW padore:

1. [Touemy nporiecc ropeHUsI MPOUCXOAUT PU JBUKEHHUH MOPIIHS, a He B BMT?

2. Otnuuune 1eHCTBUTENBHOTO TepMoanHamuueckoro nukia /IBC ot uaeanbHOro.

3. Bpems1, koTopoe oTBOIUTCS Ha coBepiieHne mporecca roperust B [IBC. Ha kakue a3t
MO3KHO pa3JIeUTh 3TOT Ipolecc?

4. Pacumpyiite nousTue "mosHas 3HTANbNUA" UHAUBUYyalbHOTrO BenjecTBa uinu TBC.

5. ToruuBa, npumensemsie B JIBC. Ilepedenb 0CHOBHBIX TpeOOBaHUI K HUM.

6. Beiciias u HU31IAs TEMJIOTBOPHOCTH TOILIUBA.

7. Yto Takoe "nmaMuHapHOE TUIaMs" U KaKOBa CKOPOCTh €0 PaclpOCTPaHECHUS?

8. Urto Takoe "TypOyneHTHOE TiaMs" 1 KakoBa CKOPOCTh €0 paclpoOCTpaHCHHUSI?

9. BiiusiHue pexXxUMHBIX (PaKTOPOB Ha MPOTEKaHHUE MPOIIecca TOPEHHUS.



10. BausiHue KOHCTPYKTUBHBIX (DAKTOPOB HA MPOTEKAHKE MPOLIECCa TOPEHHUS.

11. Kak yuutbiBaeTcs B pacuérax CHHM)KEHHE TEIUIOTBOPHOCTH paboueil cMecu U Apyrue
NOTEPU SHEPIUHU, IOJYUYEHHONW B XMMHUYECKUX PEAKLIUAX OKHCIIEHUs?

12. Cxema pacuéra mporecca rOpeHUsl: OCHOBHbIE NPUMEHSAEMbIE YPAaBHEHMsI U HPUHIMI
pacuéra TemIepaTypsl B KOHIE BUAMMOIO IIpOLEcca TOPEHUsI.

13. Yro mpoucxoautT mpu ropeHuu B umHApe ausens? IloyeMy 3Ty cxemy opraHuzanuu
Ipolecca CJI0KHO, a Yalle — HEBO3MOXKHO, BOCIIpoU3BeCTH B OeH3nHoBoM [IBC?

IIpakTyeckas padora Nel2

1. Haumenosanue: «MojenupoBaHue BIUSHUS KO3 puureHTa n30bITKa BO3/1yXa Ha

TEPMOJMHAMHYECKHE [TOKA3aTeN pabovyero HUKIIa»

2. llenb: n3yunth ocodbeHHocTr padboTel nopiHeBoro JIBC Ha paznmuunbix coctaBax TBC.

3. 3agauu:

- MOJICJINPOBAHUE MOJIEKYJIIPHOTO COCTaBa OTPA0OTABLIMX Ta30B IPHU Pa3IMYHbIX

ko3 dunmeHTax u30bITKa BO3AyXa,

- MOJICJINPOBAHUE OCHOBHBIX TEPMOJINHAMHUYECKUX apaMeTpoB paboyero nukia

nopuraeBoro /IBC B 3aBucumocty ot koddduiineHTa n30bITKa BO3IyXa.

— INPAKTUYECKOE BHINOJIHEHUE paboT;

— (hopMHpoBaHME BHIBOJOB U IOJrOTOBKA OTYETA.

4. Oxunmaemsblii (€) pe3yibTar (bl) GOpMUPOBaHHUE 3HAHHUH U TIPEICTABICHUI 0 paboTe

aBroTpakTopHbIX JIBC npu paznuunsix cocraBax TBC.

5. Kpurepuu oueHku:

- OLICHKA «3aYTEHO» BBICTABJISIETCS CTY/AEHTY, €CJIU MOJIy4€eH NPaBUIbHBIA OTBET Ha Ooee

50% KOHTPOJIBHBIX BOIIPOCOB 10 IIPAKTHUUECKOH padoTe;

- OLICHKA «HE 3a4TE€HO» BBICTABIISETCS CTYCHTY, €CJIU MOJIY4YeH HEelpaBUIbHBIA OTBET HA

6o1ee 50% KOHTPOJIBHBIX BOMPOCOB IO MPAKTUYECKOH padboTe

6. KoHTpOoIbHBIE BOMPOCHI 110 MPaKTHUECKOW pabore:

1. Yem nuzens npuHUMNUAIBHO oTiIMYaercs ot [Ic3?

2. Cxema nopmHeBoro JIBC ¢ HauMeHOBaHHEM €ro OCHOBHBIX 3JIEMEHTOB.

3. CBsI3b MapaMeTpoB MHKJIA C TapaMEeTPaMH MPOIECCOB ITOTO IUKJIA.

4. Kak pmustor Ha wusHaukatopHbii KIIJI kxosddumument wu30biTka BO3IyxXa U yroi
OTIEPEIKEHUS 3KUTAHUS?

5. Kak uzmenstorcs 3¢ pexTuBHast MOIHOCTh U 3G (GEKTUBHBIN KpyTALii MoMeHT o BCX?

6. Kak onpenenuth Hanbosee SKOHOMUYHBIN pekuM dkcruryaranuu J[BC?

7. Tlouemy B jABMratensix € BHEIIHUM CMeceoOpa3OBaHMEM HEBO3MOXXHO NPUMEHEHHUE
KauyeCTBEHHOI'0 CII0co0a peryiupoBaHus pexuma padoThl?

IIpakTuyeckas padora NelS

1. HaumeHnoBanue: «MoaenupoBaHue COAEPKaHNUs OCTATOUYHBIX ra30B B IIMIIMHAPAX KaK
GyHKIIMH 000POTOB U HATPY3KU»

2. lens: n3yuntb ocobennoctu padbotsl I1J]IBC Ha pexxnMax yacTUUHOMN Harpy3Ku.

3. 3amaun:

- MOJIETIMPOBAaHUE 3aBUCUMOCTEN COZIEP’KaHUsl OCTATOYHBIX a30B B LIWJINHAPE ABUTATENS OT
000pOTOB JBUTATES,

- MOJIETTUPOBAHUE COJEP/KAHUSA OCTATOUHBIX I'a30B B LIMJIMH/PE IBUTaTENsl C HCKPOBBIM
3a)KUTaHUEM OT Harpy3KH;

- MOZIETIMPOBAHUE COJAEP/KAHUSA OCTATOUHBIX I'a30B B LIMJIMH/APE ABUTATENS C
BOCIJIAMEHEHUEM OT C3KaTHSl.

— TPAKTUYECKOE BHIMOJIHEHUE paboT;

— (hopMHUpPOBaHKE BBIBOAOB U NIOATOTOBKA OTYETA.

4. Oxxumaembli (€) pe3yabTaT (b1) GOpMHUPOBAHKUE 3HAHUH U TIPEICTABIICHUA O paboTe
aBTOoTpakTOpHbIX JIBC Ha pexumMax yaCTUUHOM Harpy3KH.



5. Kpurepuu onenku:

- OIICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CJIU MOJy4YeH NMPaBUIbHBINA OTBET Ha Ooliee

50% KOHTpPOJIBHBIX BOIIPOCOB IO MPAKTUYECKOH paboTe;

- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTY/ICHTY, €CJIH MOJIYy4YeH HEeNPaBUIbHBII OTBET Ha

6osee 50% KOHTPOJIBHBIX BOIIPOCOB MO MPAKTUYECKOH paboTe

6. KoHTpOoJIbHBIEC BOITPOCHI 10 MPAKTHIECKOM paboTe:

1. Yro Takoe "octaTounslie ra3el", "npoayska" u ""nozapsaaka" nuauHapa?

2. BnusiHue xonn4yecTBa OCTATOYHBIX Ta30B Ha BEIMYMHY KO GUIIUEHTA HAIIOJIHEHUSI.

3. BrusiHue ruapaBIuecKoro CONPOTHBIICHHS BIYCKHON CUCTEMBI IBUTATENsl HA BEIHMUUHY
Kod(uImeHTa HarmoJIHEHHUS.

4. Bpems-ceueHre OpraHoB ra3oo0MeHa, €ro M3MEHEHHUE IO YIIIy MOBOPOTa KOJEHYATOTO
BaJja.

5. BinsiHue Temmeparypbl U KOJIMYECTBA OCTATOYHBIX Ta30B HA BEIMUYMHY KO3 (UIMeHTa
HATIOJTHEHUSI.

6. BiusiHue TeMmepaTypsl CBEKEro 3apsaa Ha KodhGUIueHT HamoTHEeHusI.

7. Kak paccuutbiBaeTcst KO3 PHUIIMEHT OCTaATOUYHBIX Ta30B?

8. JlelicTBUTEIBHBIN MIPOIECC BBITYCKa 0TpaboTaBImMX ra3oB. da3sl mpoiecca.

9. HacocHble xoap! nopiHs. PaboTa HACOCHBIX XO/I0B.

IIpakTuyeckasi pabora Nel6

1. HanmenoBanue: «MojennpoBaHie BIUSHHS TETUIOBBIX TOTEPh B JBUTATENE HA

TEPMOJMHAMHYECKHE MTOKa3aTeIn pabovero HUKIIa»

2. llenb: oLleHKa BIMSHUS TEIUIOBBIX IMOTEPH B IBUTATENE Ha 3()(HEKTUBHOCTH pabovero

[UKJIA IPU MOJICTMPOBAHUH Ha OCHOBAHUU PA3JIMYHBIX 3aBUCUMOCTEN KOdpdUIueHTa

TETUIOOTAAYH.

3. 3agaumn:

- MOJISTMPOBaHKE 3aBUCUMOCTH TepMmouHamuueckoro KII/[ pabodero mukmia aBurarens ¢

Y4Y€TOM TEIIOBBIX MOTEPH,

— IPAaKTHUYECKOE BBINOJIHEHNE PadoT;

— (opMHUpOBaHKE BBIBOAOB M MOATNOTOBKA OTYETA.

4. Oxunaemsblil (€) pe3yibTar (bl) GopMUpOBaHHME 3HAHUM U MpeACTaBICHUH 0 polecce

TETUTOOT/Aa4YH B HWJIMHAPAX JABUTATEIS.

5. Kputepuu oneHku:

- OIIEHKA «3aYTEHOY» BHICTABIISIETCS CTY/ICHTY, €CJIH MOJIy4eH MPaBIIBHBINA OTBET Ha OoJiee

50% KOHTpPOJIHBIX BOIIPOCOB MO MPAKTUYECKON paboTe;

- OIICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYICHTY, €CIIM TIOJTY4YeH HEeTPaBMILHBIA OTBET HA

6osee 50% KOHTPOJIBHBIX BOIIPOCOB MO MPAKTUYECKOH paboTe

6. KoHTposbHbBIE BOTIPOCHI MO MPAKTHUECKOH paboTe:

1. WnnukatopHass paboTa W cpeaHee HHAMWKATOpPHOE mAaBieHue. WX rTpadudeckoe u
AHATUTHYECKOE TIPEJICTABIICHNUE.

2. TlapameTpsl, XapakTepu3yIOIUe TOIUTMBHYIO SKOHOMHYHOCTh JIBC. ®opmynsl mist ux
pacuéra.

3. Pacuét nokazaresisi HOJUTPOIIbI paCIIUPEHUS U ITapaMeTpoB paboyvero Tesa B KOHIIE 3TOTO
nporecca.

4. Otnnuue peanbHOro nporuecca cxatus B /IBC ot uaeanabHOro.

5.®opmyna Bomau mns onpenenenus kodpduimeHTa TEIUIOOTIa4yu OT pabodero Tens B
CTEHKHU KaMephl CTOPaHHUS.

6.Dopmyna Xoxenbepra st onpeneneHus kKoddpuirenTa TemiooTaaqu oT pabouero Teis B
CTCHKHU KaMephl CTOPAHHUS.

7.Dopmyna Ditxenpbepra s onpeaeneHus kKo3PpGUirenTa Tero0Taaqu OT padoyero Teis
B CTCHKHU KaMephl CTOPaHHSL.



8.@opmyna AHHaHIA Ui onpeAeneHus Ko UIMeHTa TeIIooTAaYr OoT pabouero Telns B
CTEHKHU KaMepbl CrOpaHHs.

9.®@opmyna Jlennna-Koctposa i onpenenenus ko3dduimenra terooraayn otr padbodero
TEJSl B CTCHKU KaMephl CTOPaHUsL.

10.®opmyna KaBrapanase s onpeneneHus: KodQQHUIreHTa TemIo0TIaund oT padoyero Tena
B CTEHKH KaMepbl CTOPaHUSI.

KpaTKOC OIMMCAHHUE U PErJIAaMEHT BBINOJTHCHUSA
I_[e.m,: HSy‘-IeHI/ISI nmoaxoaoB MW MCTOJUK, TO3BOJIOINHUX IMPOBOAUTH IMOUCKOBBIC
HCCIICA0BAHUS 110 CO3AAHUIO TEPCIICKTUBHBIX SHEPI€THYCCKUX YCTaAaHOBOK ATC 1 UX KOMIIOHEHTOB.

O:xunaemblii (e) pe3yabrart (bl) GopMUpPOBAHNE 3HAHUHN U TIPEICTABICHU O COBPEMEHHOM
COCTOSIHUM TIOJXO/J0B M METOJMK MaTeMaTHUYE€CKOTO MOJEIUPOBAHUS, MO3BOJSIOMIUX MPOBOAUTH
MIOMCKOBBIE MCCIIEOBAaHUSA IO CO3JAaHUI0 NEPCHEKTUBHBIX 3HepreTudeckux yctaHoBok ATC u ux
KOMITOHEHTOB.

Kpurtepuu ouenku:
- OIICHKa «3a4TE€HO» BBICTABISCTCS CTYICHTY, €CIHM IPABWIBHO BBHINOJHEHO COJEPKAHUE
oTyeTa U nostydeHo 0osiee 50% 1M0JI0)KUTEIBHBIX OTBETOB Ha BOIIPOCHI ITPU 00CYXKIEHUU;
- OIICHKA «HE 3aYTCHOY» BBICTABIISECTCS CTYIIEHTY, €CJIM HETIPABUIBHO BBITOJIHEHO COJIEPKAHUE
oT4yera ¥ He Toay4deHo 6osee 50% MOJI0KHUTETHHBIX OTBETOB HA BOIIPOCHI IPU OOCYKICHHH.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTeCcTallun

CemecTtp 8
Ne
w/n Bomnpocsl k 3a4ety (YCTHO)
1 Kpyr 3aga4, pemaemMpIx ¢ MOMOIIBI0 MAaTEMAaTHIECKOTO MOICTUPOBaHUS Pab0UUX MPOIIECCOB
JIBC
2 OCHOBHBIE KJIaCChl MATEMATHYECKUX MOJIEJICH, MPUMEHIEMBIX ITPH MATEMATHUECKOM
" | mogenupoBanuu pabouunx mnporeccos JIBC
3. | OcHOBHBIC IOHATHS U ONPEACICHUS MATEMAaTHICCKOTO MOJICIIMPOBaHUs. BUIbI MOIeTeH.
4. | MaremaTtnueckue MOJIeIH U UX MCIIOJIb30BaHKE MPH co3aaHuu U uccuenoanusix JIBC
5. | Mecto MaTeMaTuyecKux MOJICJICH B CHCTEMaX aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS
6. CBOWCTBO ¥ OCOOEHHOCTH TCOPETHUSCKUX MATEMAaTHICCKUX MOJICIIeH
7. | Ilpouecc coznanus MaTeMaTUYECKOM MOJIENN, €ro STaIbl
8 Buast MaTematuueckux mozeneid. Teoperuueckue mojenu npoueccoB IBC. CoBpemennoe
COCTOSIHHE, TPEUMYIIECTBA, HEAOCTATKU
9 3HaYeHHE OKCIEPUMEHTAIBHBIX HCCIEAOBaHUN (MUCIBITAHUN) TMPU MaTEeMaTHYECKOM
" | mogenupoBanuu JIBC
10. Buasl MaTeMaTuueckux Mozesieid. DMIUPUUECKUE MOJIETTH, UX MPEUMYIIECTBA, HEIOCTATKH
Y IPUMEHEHHUE B crcTeMe TeopeTrdeckoro ananusa JIBC
DTanbl MaTEMaTHYECKOT0 MOJISTMPOBaHUs (IOCTAHOBKA 3a7a4d, TOCTPOCHHE
11. | MaTeMaTHYECKON MOJIENH, PEIIEHNE YPaBHEHUI MOEINH, OlleHKa U (hOpMaTbHBINA aHAIIN3
penieHus1, CoiepKaTeNIbHBIA aHAJIN3 PEIICHUS C TIO3UIMH TPeIMETHON 00J1acTH)
12 [TporpamMmmMHoOe obecrieueHue sl MPOSKTUPOBAHUS, MOJEIIMPOBAHUS U ONITUMHU3AINH
" | nBurarenei (o01acTu NPUMEHEHMsI, OCHOBHbIE BO3MOKHOCTH, IEPCIIEKTHUBHI)
13 OxapakTepu3yiTe MoIX0/1 K YNCICHHOMY PEIICHUIO YPAaBHEHU I THIPOTa30IMHAMUKH,
npuHAThd B CFD-nmakerax o6miero Ha3HaueHUs
14, Kakue ypaBHEHHS COCTABIISIIOT MAaTEMaTUYECKYIO MO/IETh IIPOIIECCOB TOMOTEHHOTO TOPEHUS
obmiero Buya’?
15, Kakue ypaBHEHUS! COCTABIISIIOT MOEIIB MPOIIECCOB B OTKPHITON TEPMOTUHAMUYECKON
cucreme?
16. VY nenpubie MonbHas sHTanbIUs Hk u BHyTpennss sueprust Uk, MOJTbHBIE TETNIOEMKOCTH
Ipu p = const U v = const, UX B3aUMOCBS3b.
17. | O6wsacuaure cymuocTh d3hdexroB Cope, robdypa u 6apoauddy3nun
18 OxapakTepu3yiiTe moaAxo/Isl K pacueTy Ha OBM TypOyleHTHOro ropeHus 0 OCPETHEHHBIM
" | (RANS) u no «otpunsrpoBanasiM» (LES) ypaBHeHusim?
19. OIIHOMCpI;IBIe MaTeMaTHueckue Moienu. X BO3MOKHOCTH, CIOCOOBI PEIICHHS CUCTEM
ypaBHEHUH.
20. ZIByXMepI:I’BIe MaTeMaThu4ecKue MoJieiu. X BO3MOXXKHOCTH, CITOCOOBI pEIIeHUs CUCTEM
ypaBHEHUH.
21, TpeXMepr’He MaTeMaThu4ecKue Mojieiu. X BO3MOKHOCTH, CITIOCOOBI PEIICHUSI CHCTEM
ypaBHEHUH.
29 MatemMaTrnyeckre MOJIEH MPOIECCOB B MOPIITHEBHIX JIBUTATEIAX (KBa3UCTAIMOHAPHBIE:
" | ogHO, IBYX ¥ MHOTO 30HHBIE). VIX MpUHIMIINATIBHBIE OTIUYHS U BO3MOXKHOCTH.
23. | Pacuérnpie cxembl. [IpaBuiia BEIOOpa HAYAIBHBIX M TPAHUYHBIX YCIOBHUH.
24. | MeTo/bI OIICHKH aJIEKBAaTHOCTH MOJIEITH.
25. | VcxogHoe ypaBHEHHE U MOJIEIb MTPOIIECCOB CXKATHSI M PACIITUPEHHS paboyvero Tea B




Bonpocs! k 3a4ety (YCTHO)

n/n
LHWIHH]IPE.
26. | Uro npencTaBisioT cOO0H XapaKTEPUCTUKU TETUIOBBLICTICHUS (BBITOPAHUS TOIUINBA)?
27. | DOMnupuyeckoe ypaBHeHHe TerutoBbienenus .M. Bube
28, YpaBHEeHUS U1 BBIYUCIICHUS IPUPAIICHUS JaBICHUS pabovero Tena B HUINHAPE JIBUTATEIIS
B [IPOLIECCE CTOPAHUS.
29. | Ocobennoctu Mozenu nporecca cropanust H.®. Pa3zneiinieBa
30. | Pacuér pacxomoB raza uepe3 oTBepCTHs B cucTeMe razooomena. KoaddurmenTsl pacxonaa
31. | MaTtemaruueckasi MOJIeb MPOIIECCOB 'a3000MeHAa B IMJIMHJIPE IBUTATENs
30, Pacuér cocraBa paboyero Tena u ero TEIUIOEMKOCTEH Mpu padoTe ABUTATENCH Ha
Pa3IMYHOM TOIUIMBE
33 KBazucranuonapHele, IBYX30HHBIE MATEMAaTUICCKUE MOJIEITH TIPOIECCOB B MOPITHEBBIX
" | nBurareneii. [Ipuarmaemelie nonymieHus, 06JaCcTH IPUMEHEHHUS.
34 OCoOEeHHOCTH MOJIENTN TIPOLIeCCca CrOPAHUS C UCIOIB30BAaHUEM XapPAKTEPUCTUKU
TETUIOBBIICTICHUS B IU3€EIIe
35 Mogens mporecca CropaHusi C HCIOJB30BAaHHEM XapaKTEPUCTUKH TEIJIOBBIIEICHUS B
JIBUTATEJISIX C BOCIIAMEHEHUEM OT MUCKPBI
36. | [TpuHsITHE HAYALHBIX ¥ TPAHUYHBIX yCnoBHiA. OTIeHKa aJICKBATHOCTH MOJICIH
CocraB roproueii cmecu. Pacuer TemioTBOpHOM CIIOCOOHOCTH TOIUIMBA M TOPIOYEH CMECH.
37. | 3aBUCUMOCTh TEIUIOTBOPHOCTH TOPIOYEH CMecH OT cocTaBa TOIUIMBA U Kod(uimeHTa
n30bITKa BO3/TyXa.
38. | MogenupoBaHue TEIIOOTauu B HuIHH pax nopiiHesoro JIBC.
39. | Monenu GppoHTATLHOTO TOPEHUS
40 ba3oBbie ypaBHEHHS MpU MaTEMAaTUYECKOM MOJIEIIUPOBAaHUH paboyvero mpoiecca
" | mopmesoro JIBC
41. | Maremartudeckasi MOJIeNIb 00pa30BaHUs BPEAHBIX BEHNIECTB B MPOAYKTaX CrOPaHUS
42, Bnustaue xoadduirenTa n30bpITKa BO3yXa U BU/Ia TOIUIMBA HA 00pa30BaHUE TOKCUYHBIX
COCTaBJISIONTNX
43, BrnusiHue yria onepexeHus 3aKUTaHus U CTENIEHH CKaTHs Ha SKOHOMHYECKHE U
TOKCHUYECKHE nokasarenu nopirHeoro /IBC
44, BnusiHue 4acToThl BpallleHHs KOJIEHYAaTOTo Bajia M TapaMeTpOB Ha BITyCKe Ha
YKOHOMHYECKHE U TOKCHYECKHUE moka3aTesr nopiraeBoro JIBC ¢ MCKPOBBIM 3a)KUTaHUEM
45, Pacckaxute, 4TO mpeacTaBiseT co0oOl mporpaMMHasi peanu3ais MoAenu (MporpaMMHBIN
MOTyJIb, TECTOBBI MOJTyJIb, TECTOBAs IIPOTPaMMa M TECTOBAS 3a/1a4a)
16, OxapakTepu3yiiTe MakeThl IporpaMM O0IIero Ha3HAYeHUs! U1 MOJICTHPOBAHUS MPOIIECCOB.
[TpuBeauTe MprMep KOHKPETHOTO TTAKeTa.
47. | Mertonuka v KpUTepuu BBIOOpA THIA MOJAEIH ISl pelIeHHs] KOHKPETHOM 3a/1auun
48 Kakue nmpearnocsuiku U JOMyIEeHUS] IPHHUMAIOTCS TTPH MOJICIIMPOBAHUN Ta30TYPOUHHOTO
" | magnyBa (TypOonanayBa)?
49. | OcobeHHOCTH MOAETMPOBAHHS MHOTOTOIIMBHOTO pabodero mpoiecca
50, OCOOCHHOCTH MOJICTTUPOBAHHSI TTEPCIIEKTUBHBIX MTPOIECCOB OpPTraHU3AIMH CTOPAHUS B

nopurHeBsIx JIBC




7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

3ader (yCTHO)

«3a4YTCHO»

OueHku "3a4TeHO" 3aCIy’KHBAET
oOyyaromuiicsi, 0OHaPy>KHUBIIHHA
3HaHUS OCHOBHOTO Y4eOHO-
MPOrpaMMHOI0 Marepuaia B
00beMe, HEOOXOAUMOM IS
JanpHeimeil yaeosl u
npeacTosiel paboThl 1O
CIELUAJIbHOCTH, CIIPABIIIOLINICS
C BBHITIOJIHEHHEM 3aJIaHUM,
MPETYCMOTPEHHBIX TIPOTPAMMOMH,
3HAKOMBIM ¢ OCHOBHOM
JUTEPATypPOil, pPEKOMEHIOBAHHOM
MPOrpaMMOi.

«HC 3a4YTCHO»

Onenka "He 3auTeHO"
BBICTABIISICTCS 00yUaroIeMycs,
oOHapyXHUBIIEMY POOEIIbI B
3HAHUAX OCHOBHOTO y4eOHO-
IPOrpaMMHOTO MaTepHaia,
JOMYCTUBIIEMY MPUHIUTHATbHBIE
OIIMOKY B BHITIOJTHCHUH
PEyCMOTPEHHBIX TPOrPaMMOii
3aganuid. Kak npaBuio, oueHka
"He 3aUTeHO0" CTaBUTCS
oOyyaromumMmcsi, KOTopble He
MOTYT MPOJOIIKUTH O0ydEeHHE
WJTH IPUCTYITUTH K
npodeccuoHanbHOM
JESATETLHOCTH TI0 OKOHYaHU U
By3a 0€3 TOMOJTHUTEIbHBIX
3aHATHI IO COOTBETCTBYIOIIEH
JUCITUTLTNHE




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuMK, ydyeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | Tapacuk, B. IL MaremaTrueckoe MOJICITUPOBAHHE YaeOHuK 2020 3BC
TEXHUUYECKUX CHCTEM "ZNANIUM.CO
M
2 | b. A.Topnau, B. I'. lllaxoB | MaTemaTuyeckoe MOJICJIUPOBAHUE: YyeOHoe nmocobue 2021 OBbC "Jlanp"
IIOCTPOEHUE  MOJENEd U YHUCICHHAs
peanu3anus
3 B. B. Jecun, IO. II. | OcHOBBEI METOLOB ONTHMU3AINN Vuebnoe mocodue 2021 OBC "Jlausn"
JIncosen
4 | Tomybesa H. B. MatemaTtuueckoe MOJICTUPOBAHUE CUCTEM U Y4eOHoe mocodue 2021 OBC "Jlanp"
IIPOLIECCOB
5 |JI. U. Beicouxuit, I'. P.| MaremaTnueckoe U ¢dusnueckoe VYuyebHoe nocobue 2022 OBC "Jlanp"
Konepnuk, 1. C. Beicoukuii | MoienpoBaHie MOTEHIMAIbHBIX TEUEHUI
KHUJKOCTU
6 | Ilerpos, A. H. Texauueckas TEPMOJIMHAMHKA u YaeOHuK 2023 3BC «Jlanb»
TerIonepeiaya
7 | Cypkun, B. 1. OCHOBBI TEOPUU U pacUYETa ABTOTPAKTOPHBIX Y4eOHoe mocodue 2022 OBC "Jlanp"
JBUTaTeCH
8 | Kprokos K. C. Teopust 1 KOHCTPYKIIHS CHIIOBBIX YCTAHOBOK Y4eOHoe mocodue 2021 9bC
"ZNANIUM.CO
M
9 | B. C. Kypacos, B. B. Teopus nBuratenell BHyTpEHHETO CTOPaHUs VYuebHoe nmocobue 2021 9bC
Hparynenko "ZNANIUM.CO
M
10 | O. C. JloryHosa [u p.]. O6paboTka HKCIEPUMEHTAIBHBIX JTAHHBIX YuebHuk 2020 9BC
Ha OBM "ZNANIUM.




Tun (yueOHuUK, ydyeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHnue
P » AP g)e
COM"
11 | Jlorynogoii O. C. [Ipencrasnenue u BHU3yaJIn3aIus YueOHuk 2020 9BbC
pe3yIbTaTOB HAYYHBIX UCCIEAOBAaHUMN "ZNANIUM.CO
Mll
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
KoumnuectBo B
Tun (yueOHHMK, ydeOHOE .
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJjioBoK) I'oa u3nanus oudamorTekxe /
n/n MeToAnYecKoe mocoome,
HPAKTHKYM, IPp.) HanmenoBanue
P > AP 9BC
1 | KaBrapamze P.3., TpexmepHoe Mo/I€IMpPOBaHNE YuyebHoe nocobue 2012 3BC "IPRbooks"
Omnumenko J1.0., 3e1eHI0B | HECTallMOHAPHBIX TEIIOQU3UYECKUX
AA. IIPOIIECCOB B MOPIIHEBbIX JIBUraTesX.
2 | Accag M.C., [lens3pkoB [IpoayKTsl Cropanus KUAKUX U Mouorpadus 2010 9BbC "IPRbooks"
O.I. ra3000pa3HbIX TOIJIMB.
OO6pa3zoBaHue, pacueT, IKCIIEPUMEHT.
3 | Cypkun B. 1. OCHOBBI TEOPUH U pacueTa aBTOTPAKTOPHBIX yuebHoe nocobue 2020 5
JIBUTATEIIEU
4 | Haymos C. A. MeTtoauka  BBINOJHEHWS  TEIUIOBOIO U yuebHoe nocobue 2015 3BC "IPRbooks"
JMHAMUYECKOTO PacueTOB JABUraTeIeH
5 | KocoBa E. H. [u 1p.] KoMIbploTepHBIE TEXHOJIIOTMM B HAy4YHBIX yuebHoe rnocobue 2015 3BC "IPRbooks"
WCCIICIOBAHMSIX
6 | bamannuna H. B. OcHoBBI AKCIEPUMEHTAIbHBIX yuebHoe rnocobue 2015 3BC "IPRbooks"

HUCCIIEIOBAaHUN




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

— WebofScience [DnexkTpoHHBIH pecypc|: MyabTHIUCIUIIIMHAPHAS pedeparuBHas Oaza
TAHHBIX. — Philadelphia: ClarivateAnalitics, 2016. —  Pexum  goctyna:
apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHrL.

— Scopus [DnekTponHbIi pecypc]: pedeparuBhas 6a3za manubix. — Netherlands: Elsevier,
2004. — Pexxum toctymna: scopus.com. — 3ari. ¢ 3kpana. — S13. pyc., aHri.

— Elibrary [DnekTpoHHBIN pecypc]: HaydHas djeKTpoHHas Oubnuoreka. — MockBa: HOB,
2000. — Pexxum pocryna: elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHrJI.

— SpringerLink [DnexTponHblit pecypc]: [6a3a nanubix]. — Switzerland: SpringerNature,
1842. — Pexxum nocryna: link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

— ScienceDirect [Onextponnslii  pecypc]: KOJUJICKIIUS ~ DJEKTPOHHBIX  KHUT
uznarenscrBa Elsevier.  — Netherlands: Elsevier, 2018. — Pexum  mocryma:
sciencedirect.com. — 3aru. ¢ 3kpaHa. — 53. aHrII.

8.4. IlepeueHb NPpOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexkBU3HUTHI uoron?pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUs — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JeNCTBHUS — OEeCCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpox
Office Stdandard 2013 Russian OLP NL JeUCTBHS — OECCPOYHO
AcademicEdition
3 | AHTHIIIaruaT 985/2016 ot 06.10.2016
4 | Mirapolis Human Capital Management JMIIEH3UOHHBIN oroBop Ne 234/10/21-K

ot 19.10.2021, cpok aeicTBust — 10
01.03.2022

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A1 OCYyLIeCTBJIEHHA
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKUX U
Ap. 00bEKTOB ISl IPOBEACHUS
NPAKTHYECKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeIIeHUH ISl CAMOCTOATEIbHOMI
padoThl 00y4yaommxcs (HoMep ayAUTOPUN)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

b-208. YuebHas aynuropus Ui IPOBEIEHUS
3aHATUM  JIGKIMOHHOTO  THMA.  Y4eOHas
ayIATOpUsl s IPOBENCHMS]  3aHATUHN
CEeMHUHAPCKOTo TUMa. Y4yeOHas ayAuTOPHs JUIs
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOIHEHUS
KypCOBBIX paboT). YueOHas ayauTopus I
MIPOBEJIEHUS] TPYNIOBBIX U WHIUBUAYAIbHBIX
KOHCYJIbTAllMi. YueOHas ayauTopus JAjs
IIPOBEJCHUS 3aHATHN TEKYIIEr0 KOHTPOJIA H
IIPOMEKYTOUYHON aTTECTALUU.

Croybl  yYCHHUYECKHE  JIByXMECTHBIE
(MOHOOTIOKH), CTON TMpernoaaBaTelIbCKHMA,
Jlocka aynutopHas (menoBas), ctyn, [IBC
J1-30-37, nacrennble 1iakatel, JIBC B-2,
JBC 3uJl 130, ABC A3JIK412, IBC
BA31111, Onox xaprep B cbope PIIJ,
HarJsIIHOE rnocooue "[Mlatynsr",
ra3oTypOMHHBIA  JBHTaTellb, PEAYKTOP
I'TH, onextpuueckuit crenn "Cucrema
oxXJIaxAeHus1",  AJIEKTPUYECKUUA  CTEH[
"Cuctema cmazku", PIIJI, JIBC BA3 2108,




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

HarggHoe nocoodue "KoneHuartele Bajbl",
HarsiiHoe nocobue "llopuHu" cremnaxu
¢ y3namu ¥ arperaramu JIBC

b-209. Yuebnas aynuropus A NpoBeACHUS
3aHATUHA  JIGKIMOHHOTO  TUMa. YueOHad
aymUTOpUsSL  JUISL  TIPOBEICHUS  3aHATHMA
CEMHHApPCKOro TUna. YueOHas ayIuTopus JUis
KYPCOBOTO IPOCKTHPOBAHUS  (BBITIOJTHCHHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus Ui
MIPOBEJICHUS] TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCynbTallMil. YyeOHas ayautopus JUis
MIPOBEJICHUS 3aHITHHA TEKYIIEr0 KOHTPOJSI U
MIPOMEXKYTOUHOM aTTeCTaIuu.

Cronbl  y4YCHHUYECKHE  JBYXMECTHBIE
(MOHOOJIOKH), CTOJ TPENOIaBaTEeIbCKUM,
CTYJ IpenoaBaTeiIbCKuii, Kadeapa, JocKa
ayIMuTOpHas (MeJIoBas), YKpaH.

b-212. KomnbloTepHbii Kimacc. YueOHas
ayAuTOpus AN TPOBENEHHS  3aHSATHH
JEKIIMOHHOTO THIA. YueOHas ayauTopus IUis
NPOBEJCHUS 3aHATUH CEMHHAPCKOTO THUIIA.
VYuebHas  aymauTopus AN IPOBEACHUS
nabopaTtopHbIX paboT. YueOHas ayauTopHs
ISt KypCOBOTO MIPOEKTHPOBAHHUS
(BBIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayIUTOpHUSl Ui TIPOBEACHUS TPYIIOBBIX |
WHJMBUIYAIbHBIX KOHCYJIbTalMi YueOHas
ayAUTOpUsl Ui TIPOBEACHUS  3aHATHH
TEKyIIEro KOHTPOJS M MPOMEXYTOUHOU
aTTeCTAIIHH.

CTOJIBI YYEHUYECKHE, JOCKa ayTuTOpHas,
CTOJ MPEToIaBaTeIILCKUH, CTYJIbsI
VUCHUYECCKUE, CKaHep, MKa] KHIKHBIH,
1K, nocka aynutopHas (MenoBas)

b-214. JIaboparopus "I'a3oBast AuHaMuKa"

CTeJUI&XX C HarJsAHBIMM TOCOOUSMH,
CTeJIaXX € Ja0OpaTOpPHBIMU MOCOOMSIMH,
BaKyyMHBIH MpPHUBOJ, CTOJbl YUEHHYECKUE
JIBYXMECTHBIE (MOHOOJI0KM), JI0CKa
ayIuTOpHas, TypOOKOMITpeccop,
BaKyyMHas  3acJIOHKa, BaKyyMMeETp,
HarJsiiHbIe nocoous, CTOJ
MIPENOIaBaTEIbCKUN, CTYI
NPEMo/IaBaTeIbCKH.

b-104. Y4eOHO-MOTOPHBII OOKC

Cronsl YYEHHUYECKHUE,
Y4YEHHUYECKHUE, YacCTOMETP
anekTpoHocueTHeld Y3-34A, BOJBTMETP
yHUBepcaiabHbli  B7-21, »ieKTpoHHBIN
taxoMmetp TII-3, TOMIMBHBIA pacxomomep,
BECHI, ABUTaTelb OeH3MHOBEIEI BA3-2114,
TopMo3Hasi yctaHoBka MEZ  Vsetin,
pecusep., JaBKa MSTKasl., mkadg
METAJUIMYECKUA., JBHUTATEIb JIW3CILHBIN
J-37b., UHJUKATOP MAMU-2A.,
MaHOMETPOBBIN CTEH]I., MaHOMETP

CTYJIbS




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
/N | NPaKTHYeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
KUJIKOCTHBIN, y3en noxapotyueHus OV -
3-BCY
[Tomemenue st camocToATenbHOU padoThl | CTOBI YUEHUYECKHE, CTYJbs
6 | crynenros (I'-401) yuennueckue, [IK ¢ BbIxooM B ceTh

Nutepner
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