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Pabouasi nporpamMma gucHuIUIMHbL «MoaenupoBaHUe MPOLECCOB U OOBEKTOB B XUMHUYECKUX
TEXHOJOTHIX» pa3paboTaHa:

- B coorBercTBUH ¢ TpeboBanusamMu PI'OC BO - GakanaBpuar 1Mo HampaBICHHUIO MOJITOTOBKH
«15.03.02 TexHoyIOrMYEeCKHE MAIIMHBI W OOOPYAOBAaHHE», YTBEP)KICHHOIO MPHKa3oM MHHOOpHAYKH
Poccum Ne 728 ot 09 aBrycra 2021r;

- Ha OCHOBaHMHM Yy4eOHOro IUTaHa OakalaBpuaTa MO Hanpagienuro noozomosku 15.03.02
«TexHoNOru4ecKre MalluHbBl W O00OpyIOBaHHWE», HampaBleHHOCTh (mpoduns) «OOopymoBaHue

HedTerazonepepabOTKI».

CocraBuTteib K.T.H., .. benorna3os

PabGouas mporpamma paccmoTpeHa W ogoOpeHa Ha 3acegaHuu Kadeapsl ABToMaTH3alus

TEXHOJIOTUYECKHX TporieccoB u mpon3BoacTB ot 08.02.2022 npoTtokom Nell.

3aBenyrouuii kadeapoit I.T.H., JOLEHT B.1O. baxun

PaGouas mporpamma corsiacoBana:

Havanpnuk ynpaBneHus yueOHo-
METOIUYECKOr0o 00ecIieyeHus K.T.H. WBanosa I1.B.
00pazoBaTenpHOrOo Mpolecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

Llenb QUCUMIUIMHBI —IOTy4YeHUE 0a30BbIX 3HAHUI B O0JIACTH MaTEMAaTHYECKOTO MOJICIMPOBAHUS
CIIO)KHBIX OOBEKTOB M MCIIOJIB30BaHMS HX Il pa3pabOTKM ONTUMAJbHOM CHUCTEMbI YIPaBICHUS
IpoLeccamy;

3agaun IUCHUILIUHBIL

— ofecnieueHHe TOATOTOBKM CTYJIEHTOB K M3YYECHHIO B IMOCIECAYIOIIMX CEMecTpax psia
CHELUANIBbHBIX AUCLUILINH.

— ToyiyueHHe OOIMMX TMPEACTaBICHHA O COACpKAHUM M METOAAX MaTeMaTUYeCKOTro
MOJICJIMPOBAHUSI TEXHUYECKUX CHCTEM U TEXHOJIOTMYECKHX OOBEKTOB, MECTe MaTeMaTH4YEeCKOIo
MOJIETUPOBAaHUS B COBPEMEHHOM CHCTEME €CTECTBO3HAHUS M IPAKTUYECKOHM 3HAYMMOCTH JJIs
IIPOEKTUPOBAHUS TEXHOJOIMUECKUX 00BEKTOB,

— IIOJIy4€HUE 3HaHMM 00 OCHOBAaxX COBPEMEHHOI'O ECTECTBO3HAHHUSA M €CTECTBEHHO-HAYYHOMU
KapTHHE MHUPA, O MPAKTHYECKOW 3HAYUMOCTH TEOPETHYECKUX Pa3pabOTOK B 00JACTH MaTEMaTHYECKOIO
MOJIETTUPOBAHUS U €0 POJIU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTMUYECKHUX MPOIIECCOB

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jucrtummia «MoenupoBaHKe POIECCOB U 00BEKTOB B XUMHUYECKUX TEXHOJIOTHUSX)» OTHOCHTCS
K 00s13aTeNTbHON YacTH OCHOBHOM MpOo(ecCHOHANBHON 00pa3oBaTeNbHON MPOrpaMMBI 10 HAIpaBJICHUIO
noarotoBku 15.03.02 «TexHonmornveckre MalmHbl 1 000pYIOBAaHUE)» U U3YYAETCS /-M CEMECTpE.
OCOOEHHOCTBIO JTUCIUIUIMHBI SIBIISETCS HW3y4CHUE TEXHOJOTHH MOJICIUPOBAHUE IPOIECCOB C
HCII0JIb30BAHUEM CICIIHATN3UPOBAHHBIX MPOrPAMMHBIX KOMILJICKCOB.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 11O JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHHMS OBPA3OBATEJIBHOM
ITPOI'PAMMBI

[Tpouecc u3yueHuss IUCHUILUIMHBI «MoJETMpOBaHUE MPOLECCOB U OOBEKTOB B XHMHUYECKUX
TEXHOJIOTUSIX» HAalpaBJeH Ha (OPMHUPOBAHUE CIIETYIOIUX KOMIETEHIIUH:

®opmMupyemble KOMIIETEHIINH
Kon u HanMeHOBaHHe HHANKATOPA

Conepixanue Kox AOCTHKEHHS] KOMIIeTeHIIUH

KOMIICTCHIIUH KOMIIeTCHIIUH
Crnioco0eH npuMeHsTh OIIK-1 OIIK-1.2. 3HaTh MeTOABI MaTEMaTUYECKOTO aHajlIM3a,
€CTECTBEHHOHAY4YHbIE U MOJICIUPOBAHMS U UX NPUMEHEHHE B MPOoQecCHOHATBHON
OOIIeH)KEHEPHbIE JIeSITENIbHOCTH
3HaHUS, METOJIBI OIIK-1.4. Ymerb BBIOMpaTb HHCTPYMEHTBI M METOJbI
MaTeMaTH4eCKOro MaTeMaTHYeCKOro aHajiu3a MW  MOJEIMPOBaHUS s
aHaJn3a u HCCIIEIOBaHMs M PEIICHUS NPAKTUYECKUX 3a1a4
MOZEJIIMPOBaHUsA B OIIK-1.6. Bnaners HaBBIKAMH HUCIIOIB30BaHUS
npogeccuoHaTbHON MPUKIIAJTHBIX KOMIIBIOTEPHBIX MIpOrpaMm pu
ACATCIIBHOCTH MOJICIMPOBAaHUHA TEXHOJIOTHYCCKUX MallluH Hu

o0opynoBaHus

Crnoco0eH noHuMaTh OIIK -4 OIIK-4.3. YMmeTb BbIOMpATH U UCIOJIB30BAaTh COBPEMEHHBIE
MPUHIUIBI paOOTHI UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE U
COBPEMEHHBIX WHTEJUIEKTyallbHble ~ TEXHOJIOTMHM, HHCTPYMEHTaJbHbIE
MH(pOPMAIMOHHBIX cpeabl,  OPOrPpaMMHO-TEXHHYECKHE  IIAaTOpMBI U
TEXHOJIOTUH U IIpOrpaMMHBIE CPEACTBA, B TOM YHCIE OTEYECTBEHHOI'O
HCIIOJIb30BaTh UX IS MPOU3BOJICTBA, JJIS pelieHHs 3amay MpodecCHOHATBbHON
peleHus 3a1a4 JEeSITeNbHOCTH
npodeccnoHabHOMI
JesITeNbHOCTH




®opMupyemMble KOMITETEHIIUH
Ko 1 HauMeHOBaHUE HHANKATOPA
Conepixanne Kon AOCTHKEHHUS] KOMIIETEeHIIUH
KOMIIeTEeHIIUH KOMIeTEeHI[HH
Cnoocoben IIKC -4 IIKC-4.5. Bnageer HaBbIKAMH  TCXHOJOTHYECKOTO,
MIPOECKTHPOBATH CJIOIKHOE THAPOJIMHAMUYECKOr0O M IMPOYHOCTHOTO  pacuera
TEXHOJIOTHYECKOE OCHOBHOTO W BCIIOMOTATEIBHOTO  OOOPYIOBAHHS
obopynoBaHue HedTerazonepepadboTKu
HedTerazonepepadoOTKu [IKC-4.6. Bnaneer HaBBIKAMH HCTIOJIb30BAHUS
TPHUKJIATHBIX KOMITBIOTEPHBIX MPOrpaMm pu
MIPOCKTHPOBAHUH TEXHOJIOTHYECKOT0 000pYIOBaHUS

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBbI
4.1. O0beM IMCUMILUIMHBI M BUABI Y4e0HOI padoThI
OO6miast TPyI0EMKOCTh JUCHUILIUHBI «MoJIeTupoBaHUE MPOLIECCOB M OOBEKTOB B XUMHUYECKHUX
TEXHOJIOTHUAX)» COCTaBIAET 5 3aueTHbIX equuuil nian 180 ak. yacos

. Bcero ak. | AK. yachl 10 ceMecTpam
Bup yueOHoii padoThl
4acoB 7

AyautopHasi padoTa, B TOM 4HcJIe: 51 17
Jlekuuun 17 17
ITpaktrueckue 3ansatus (113) 17 17
JlabopaTopusie padoTsi (JIP) 17 17
CamocrositesbHas padora crygentos (CPC), B ToM 93 93
qucje:
BrinonHenue kypcoBoii paboThl (IpOeKTa) 20 20
IToaroroBka K JEKIIUAM 8 8
[ToaroroBka K MPaKTUIECKUM 3aHSITUSIM 16 16
ITonroToBka K 1a00paTOPHBIM 3aHATUSIM 16 16
AHanutnyeckuii ”HGOPMAIIMOHHBII MOUCK 16 16
Pabora B 6ubanoTeke 17 17
IIpomexyTounas arrecranus — 3k3aMeH (J), KypcoBasi
pa6ora (KP) 36 9 (36), KP
OO01asi TPy/10eMKOCTh THCHMIJIHHBI

aK. yac. 180 54

3a4. ejl. 5 1.5

4.2. ConepxaHue TMCHMILIUHBI
Y4eOHBIM IIJITAHOM TTPETyCMOTPEHBI: JICKITHH, TPAKTHICCKHE paOdOThI M CAaMOCTOSITeNIbHAS PadoTa.




4.2.1. Pa3nejnl AMCHHUILIMHELI M BUALI 3AaHATHI
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Paznen 1. OOmye npuHITUIIBI K 3TaIlbl TOCTPOCHUS 64 4 5 2 56
MaTeMaTUYeCKNX MOJEIIEH CHCTEM
Pazgen 2. MoaenupoBaHue THAPOTHHAMHYSCKIX
AEI 2. VIORETHpOD /PO 80 | 13 | 15 | 15 37
MOJIeJIel U YpaBHEHUN XMMUYECKON KHHETHUKH.
Hroro: 144 17 17 17- 93
4.2.2. Coaep:kaHue pa3aejoB THCIHIIHHBI
HaunmenoBanue
Ne . TpynoeMKocTh
pazaeJa Coaep:xanue JIeKUMOHHBIX 3aHATHIA
n/n B aK. yacax
JUCHUIJINHBI
OO6mue npuHLUIEl | BBeaeHue B MoieIMpOBaHNE CUCTEM U IIPOLIECCOB
H 3TaIbI HccnenoBanue ruapoJMHAMUKH annapaToB UACaTbHOIO
1. MOCTPOCHUS MepeMENINBaHUS MYTEM TIOCTPOCHHUST KPHUBBIX OTKIIMKA 4
MaTeMaTHUYeCKUX | Ha BO3MYIICHHSI Pa3IU4HON (pOopMBICHCTEM
MOJIEJIEU CUCTEM
HccnegoBanue ruipoJMHaMUKH aNapaToB UAEATIbHOTO
BBITECHEHUS, TUP(DY3NOHHOM U STUECUHON MOJENN
Anroput™m onpeeaeHus napameTpoB MOJEIN
CTPYKTYPHI IIOTOKOB
HUccnenoBanue THAPOAUHAMHKHI anImaparoB
MonaenupoBanue 8 APOA p ’
OTHICHIBAEMBIX KOMOWHUPOBAHHBIMH  MOJIEISIMH 110
TUAPOANHAMUYECK N
N KPUBBIM OTKIIMKA HA BO3MYIIEHUS Pa3NTuIHON (HOPMBI
HAX MOJeNel u
2. ABHCHH Onpenenenue apamMeTpoB CJIOKHBIX 15
yp N TUAPOAUHAMUYECKUX MOJENEH M0 SKCHEePUMEHTAIbHBIM
XUMHYECKOH
JaHHBIM
KWHETHKH .
Ornpenenenue napaMeTpoB KHHETUYECKUX MOJAeIen
OmpeneneHne KUHETHYSCKUX TApaMEeTPOB MOJIENICH IO
AKCIEPUMEHTAIbHBIM JTaHHBIM IS CJIOJKHBIX
PEaKIIMOHHBIX CXEM.
Teopus rpagoB B MOAETUPOBAHUN CUCTEM U TIPOIECCOB
HTroro: 17
4.2.3. IlpakTnyeckue 3aHsATHS
Ne N TpynoeMkocTh
Pa3l]e.]'ll)l TemaTuka NPAKTUYC€CKUX 3AaHATHH
n/n B aK. yacax
Onpenenenre CTPYKTYpbI MOTOKA B alllapaTe ¢ KCIOJIb30BaHUEM 2
1 Pasmen 1 |koMOMHUPOBAHHOM MOJENM HA OCHOBAHUH aHATN3a KOHCTPYKIIUU
arnmapara
2 Pasner 2 Pacuer rabapuTtoB peakTopa Ha 33JaHHYIO TPOU3BOIUTEIBHOCTh U 5
CTETEHb MTPEBPAILCHUS B PEAKTOPE




Ne TpynoeMkocThb

Pasneast TemaTHka NPaKTHYECKUX 3aHATHI
n/n B aK. yacax
Pacuer napamerpoB TemnoooMeHna, 00ecreunBarofe TEerI0BYIO
3 YCTOMYMBOCTh IIPOTOYHOI'O PEAKTOPA UACATBHOTIO CMEIIEHUS ITPU 5

IPOTCKAHWHN B HEM MapaJlJICJIbHBIX 9K30TCPMUYCCKHUX peaKHI/Iﬁ

Pacuer anmapara a1t pacCTBOpPEHHSI METAILIOB B KUCIIOTE TIPU

4 pa3ianyHoil popme KpHUCTaIOB >
Hroro: 17
4.2.4. JJabopaTopHble padoThI
Ne . TpynoeMkocTh
u/n Paznennt TeMaTuka NPAKTUYECKUX 3aHATUH B aK. yacax
Omnpenenenre ONTUMAILHOTO BpeMEHH MPeObIBaHUS B TPOTOUHOM 2
1 Paznen 1 |peakTope uacalibHOTO MEPEMEIIMBAHMS IJIs TTOCIIEI0BATEIbHBIX
peakumii 1-ro nopsiaka
ConocrapieHue BbIX0/1a 1IEJIEBOT0 MPOAYKTA B IPOTOYHOM
2 peakTope UAEaIbHOIO MEPEMENINBAHUS U UJI€ATTbHOTO 5
BBITECHEHUS MPU BPEMEHU MPEOBIBAHMS, PABHOM ONTUMAJILHOMY
JUIsl pEaKTOpa MACAIbHOrO MEPEMEIINBAHUS
Pasnen 2 PacqizT MapaMeTpoB TEII000MeHa, 00eCIeUnBaIOIINE TEIIIOBYIO
3 YCTOWYMBOCTB IIPOTOYHOI'O PEAKTOPA UIECATBHOIO CMEIICHUS IIPH 5
MIPOTEKAaHUU B HEM MApPAJUIEIbHBIX SK30TEPMHUUECKUX PEAKLIHM
OrnpezenieHne ONTUMAIBHBIX YCIOBUM — TPOU3BOAUTEIHLHOCTU U
4 TEMIEPATYPHOTO MPOPUIIS ISl MAKCUMAJIbHOTO BBIXO/1a IEJIEBOTO 5
IIPOJTYKTa
HToro: 17
4.2.5. Kypcosbie padoThl (IIPOEKTHI)
Ne
u/n TeMbI KypcoBBIX padoT / IPOEKTOB

1 |MogenupoBaHue IpOLECCOB HarpeBa NIMXThI B TPYOUaTO Bpalaroniencs nevm.

MopenupoBaHue npoiecca 00kura B TpyO4aToil Bpalaromeics neuu mpyu mpou3BoICTBE

2
TJIMHO3EMa.

3 MOI[GJ'II/IpOBaHI/Ie Imponecca BollICIIauYNBaAHNA AJIIOMHUHATA HATPHUA U3 CIICKA B IIPOU3BOJACTBC
TJIMHO3E€Ma

4 MOI[CJ'II/IpOBaHI/IC Iponecca OKUCJICHUA CYJ'IL(I)I/IILOB B IICYM KUIIAIICTO CJIO.

5 |MonenupoBanue npouecca OKMCICHHs CyIb(GHI0B B IaXTHOW MEeYH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xozne oOyueHust mpruMeHSIOTCS:

Jleknuu, KOTOpbIE SBISIFOTCS OAHUM M3 BOXHEUIINX BUAOB YUEOHBIX 3aHITHUN U COCTABISIFOT OCHOBY
TEOPETHUYECKON TIOJITOTOBKH 00 YUJaAIOTITIXCSI.

Llenu NeKUMOHHBIX 3aHITHI:

-laTh CHUCTEMATH3UPOBAHHBIC HAyYHBIE 3HAHWS 110 JUCIHMIUIMHE, aKIEHTHPOBATh BHUMAaHHE Ha
HarOoJIee CIOXKHBIX BOMPOCAX JUCIUILIHHEI,

-CTUMYJPOBATh AKTUBHYIO TIO3HABATEIBHYIO JCSTEIBHOCTh OOYYaIOIIUXCs, CIIOCOOCTBOBATH
(hOpMHUPOBAHHIO UX TBOPYECKOTO MBIILICHHS.

IIpakTnyeckue 3ansTus. L{enm npakTHYECKUX 3aHATHM:

-COBEPIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTUUECKUX 33/1a4.

['maBHBIM cofiep>kaHHEM 3TOTO BUJAA YUEOHBIX 3aHATUH sBisieTcss paboTa Kakaoro odydaromerocs mno
OBJIAJICHUIO TIPAKTHYECKUMH YMEHUSMH U HaBBIKAMU MPOGECCUOHATLHOMN IS TETBHOCTH.

JlabopatopHbie pa6oThl. [{enm 1abopaTopHbIX 3aHITHA:



-YIJIyOUTh W 3aKpeNHTh 3HAHUS, TOJTyYEHHbIE Ha JIEKLIUSX M B MPOLIECCE CAMOCTOSATENBLHON pPaboThI
o0ydaroImmxcst ¢ y4eOHOM 1 HAYYHOH JTUTEePaTypOii;

I'maBHBIM cofiep>KaHHEM 3TOTO BUAA YU€OHBIX 3aHSTHH sABJsieTcs: paboTa Kaskaoro oOydaromerocs mo
OBJIAJICHUIO TIPAKTHYECKUMHU YMEHUSMH U HaBBIKAMU MPOGECCUOHATLHOMN IS TETBHOCTH.

KoncyabTanum (Tekylas KOHCYIbTalMs, HAKaHyHE S9K3aMeHa) sIBIISieTCsl OAHOM 13 GOopM PYKOBOICTBA
y4eOHOI paboTOil OOydarommMxcst M OKa3aHUs MM IOMOIIM B CaMOCTOSTENIbHOM M3YYEHHH MaTepHaia
JUCUUIUINHBL, B IMKBUAAIUHI UMEIOIIUXCS TPOOETOB B 3HAHUSX, 33/I0JKEHHOCTEN M0 TEKYILUM 3aHSTUSIM, B
MIOJITOTOBKE MUCEMEHHBIX paboT (MIPOEKTOB).

Tekymiue KOHCYNbTAllMM MPOBOSTCS IperojaBaTesieM, BEAYIIUM 3aHSATHS B Y4eOHOU Tpymre,
HAy4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIYaJIbHBIN, TAK ¥ TPYIIIOBOM XapaKTep.

CamocrosiTeJibHasi padoTa 00y4yarolmMXcsl HampapjeHa Ha YIIyOJICHWE M 3aKpeIUiCHHE 3HAHUH,
MOMYYCHHBIX HA JICKIUSX W JPYIHX 3aHITUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO aKTHBHOTO
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4YeOHBIM 3aHATHSIM H
IIPOMEXYTOYHOMY KOHTPOJIIO.

KypcoBasi padoTa 1no3BoJsieT 00yJaromyMcs pa3BUTh HABBIKM HAYYHOTO TIOMCKA.

6. OUEHOYHBIE CPEACTBA JJISA TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTMN,
IMPOMEXYTOYHOM ATTECTAIIUM IO UTOI'AM OCBOEHMS JUCHUITIJINHBI
6.1. Quenounvie cpeocmea ona camocmoamenvHoil padomol u MeKyuiezo KOHmpos
ycnesaemocmu
Paznen 1. O0uiue NnpuHUMNBI K 3TANBI NOCTPOEHUSI MATEMATHYECKHUX MOJIeJIeil cucTeM
1. OnpeneneHue CUCTEMBI?
2. BaxHeiime xapakTepUCTUKA cUCTEM?
3. YUrto Takoe 11ejab CUCTEMBI?
4. Yro Takoe (pyHKIUS CUCTEMBI?
5. YTo Takoe CTpyKTypa CUCTEMBbI?
6. Uemy paBHO 4MCIIO BO3MOXKHBIX CBs3ed MexAy N aleMeHTaMu CUCTEMBI?
Paznen 2. MoaenupoBanue ruipoAHHAMHYECKUX MojIeJieil 1 ypaBHEHUI XMMUYEeCKO
KHHETHKH
1. UTto moymKHa UMETh CUCTEM JUTsl TOCTHUKEHUS 11eTH (YHKIIMOHUPOBAHUS?
. B ueM 3axitouaeTcsi CUCTEMHBIN aHaIU3 CIOXKHOM CUCTEMBI?
. Kak BBITIOJIHSIETCS] CUCTEMHBIN aHan3?
. UTO Ha3bIBAETCS CHCTEMHBIM CUHTE30M?
. Kak mpoBepsieTcst aiekBaTHOCTb MOJEIH?
. OT 4yero 3aBUCHUT aIeKBATHOCTh?
. Uro Takoe mapameTpuueckas aJieKBaTHOCTb MO ?
. B gem 3akmtogaercs cTpykTypHas uaeHTHUPUKAIUS MOaen?

(e BN o) NNV, IR -NRVS I \O]

6.2. Oyenounvie cpedcmea 013 NPOGEOEHUA NPOMENHCYMOUHOU ammecmayuu (IK3amena)
6.2.1. IlIpumepnwiit nepeuensb 60nNPOCo6/3a0anuil K IKzameny (no oucyuniune):

Yro xapakTepuzyeT GyHKIIMOHUPOBAHUE CUCTEMBI?

UYrto Takoe HaOII0aEMOCTh CUCTEMBI?

Kakas cucrema sSBisieTCs I€TEpPMUHUPOBAHHOMN ?

Kaxkas cucrema siBnsieTcst HeIeTEpMUHUPOBAHHOW ?

Yrto onpenensieT CI0KHOCTh CUCTEMBI?

UYro Takoe Oosbias cucrema’?

Yro Takoe Mozenh 00beKTa?

Kakwue Buib1 MOAETMPOBAHUS MPUMEHSAIOTCS JIs MOJTYYCHUS MOJIETIEH cucTem?
Yro Takoe huznyeckoe MOAETHUpOBaHUE?

0. Uto Takoe MaTeMaTU4eCKoe MOICIUPOBAHUE?

1. Kakast Teopus J1€KUT B OCHOBE (PU3UUECKOTO MOJICITUPOBAHUS?

RBRpowoo~NoOR~wdPE



12. TpoiiHasi aHAJIOTHS KaK OCHOBA Mepexo/ia OT (PU3NIECKOTO MOACIIUPOBAHUS K

MaTeMaTHYECKOMY.

13. [Tonsitue M3oMopdHBIX cucTeM

14. [Tonsitre ['omomopdusma.

15. YTo JEKHUT B OCHOBE (DU3UYECKOTO MOACIUPOBAHUS?

16. UYT0 Takoe HaTypHBIN HKCIIEPUMEHT.

17. UTto Takoe MoayHATypHbIA SKCIIEPUMEHT?

18. Uro Ttakoe puznueckoe MoJaenupoBaHue?

19. Yro 1€eKUT B OCHOBE 0000IIEHHSI PE3y/IbTaTOB, HATYPHOI'O SKCIIEPUMEHTA, MOIYHATYPHOTO
HKCIEPUMEHTA U (PU3MUECKOTO MOJCTUPOBAHMS?

20. Jliis 4ero ucnoiib3yeTcs TeopHsi HNHBAPUAHTOB IPYIIIbl (PU3UYECKH TOTOOHBIX
npeoOpazoBaHuii?

21. Yrto Takoe MaTeMaTuuecKuit n3oMopdusm?

22. [Tony4yenue ¢puznveckoit Moenu 00BEKTa MyTeM MACIITAOHOTO TPEOOpa3OBaAHHS
MaTeMaTHYeCKOM MOJIeI OpUTHHAIA.

23. Uro Takoe MHBAPHAHTHI (PU3NIECKOTO 1MOA00Ms?

24, Yrto Takoe KpUTepuu moaoous?

25. OcHoBHBIE 3Tanbl PU3NIECKOTO MOACTHUPOBAHUSA?

26. CriocoObI ostyyeHust KpUTEpUAIbHBIX YPAaBHECHHH.

27. MacmrabHoe npeoOpa3oBanue qudhepeHIaIbHbIX YPaBHEHUH KaK CIIOCO0 IMOTydIeHUs
KPUTEPHAIIbHBIX YPAaBHECHUH.

28. Uro Takoe KpUTepHil ruApoIMHaAMUYECKOH TOMOXpOHHOCTH CTpyXxans?

29. Yrto Takoe KpUTEepUi IPaBUTAIIMOHHOTO MTOA00HS

30. Kakas cucrema siBisieTcsi 1eTepMHUHHPOBAHHON?

6.2.2. IpumMepHbIe TeCTOBBIE 3aJaHNUS K IK3aMeHY

Bapmuanr 1
Ne
w/n Bonpoc Bapuanrtsl oTBeTa
1 2 3
CroxHbI€ TPOU3BOJCTBEHHBIE MPOLIECCHI 1. KoppensimmoHHOTO ¥ JHUCIEPCHOHHOTO
HCCIIEYIOTCSI HA OCHOBE: aHATH3A.
2. Tlpupomsl cBsizeld MEXOy OTIEIbHBIMU
1. 4acCTsIMU CUCTEMBI.
3. CucTeMHOro nojaxoja.
4. Amnanmza mpoIeccoB MaccOOOMEHa CHCTEMBI
C OKPY>Karollleu Cpeiou.
BaxxnelmmMu XxapakTepuCcTUKaMH CUCTEMBI 1 XapakTep BO3IEUCTBHS OKPYXKAIOIICH CpesIb
SIBJISTFOTCSL: Ha CHCTEMY.
2 DyHKIWA, 1e]Tb, ¥ CTPYKTYpA.
2. 3 Ilpupoma wu cTpyKTypa CBsi3ed MeEXIY
3JIEMEHTaMU CUCTEMBI.
4 OOMeH »JHeprueld U BEIIECTBOM MEXIY
AJIEMEHTAMHU CUCTEMBI
Llenbto cucTeMbl SIBISETCS: 1. TlonydyeHue MakCHMaldbHOW MPHUOBUIH TIPH
3aJlaHHOM YpOBHE 3aTparT.
2. Bpimonnenue 3amay  (YHKIMOHUPOBAHUS
3 CUCTEMBI.
' 3. Haubomee mpeanoyTureNbHOE KOHEYHOE
COCTOSIHME CHCTEMBI
4. 3anaHHbIA BBIXOJ U3 HAYAJIILHOT'O COCTOSIHUS

CHUCTCMBI.




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

2

3

CtpyKTypa CUCTEMBI OIPEIEIIAETCS:

PacrionoxxeHneM U B3aMMOCBS3SIMH  MEXKIY
JJIEMEHTAMU CHUCTEMBI JJIsSi BBIIIOJHEHHS €€
GyHKIMU.

[Ipuponoit  cBsizeil Mexay dJIEeMEHTaMU
CUCTEMBI

TemnmomaccoOMeHOM — MEXAYy 3JIeMEHTaMU
CUCTEMBI.

CocTosiHHEM MOBEPXHOCTH pa3jiesia CUCTEMbI
U OKPY’KAIOILEH Cpebl.

DyHKIHUA CUCTEMBI 3TO:

IIpupoma  cBsze  MexAy  DJIEMEHTaMHU
CHCTEMBI.

DHEpPreTu4ecKue CBSI3U MEXAY 3JIeMEHTaMu
CHCTEMBI.

@OYHKIMS CUCTEMBbl XapaKTepU3YyeT €€ Kak
pe3ysibTaT  B3aUMOJAEWUCTBUS  IJIEMEHTOB
MEXy COOOH M ¢ BHEIIHUMH CUCTEMaMHU.
OOmen  sHepruedl M BELIECTBOM C
OKpY’KaroIllel CPpeou.

.
VYpaBuenue | = J. Q(Xx — z)dt BeIpaxkaer
0

=

Kputepnii puznyeckoro nogobus cucrem
Kpurepuii ~ reomerpuueckoro  momoous
CUCTEM.

CyMmMmapHbIe 3aTpaThl Ha
(YHKIIMOHMPOBAHNE CUCTEMBbI

Kpurepuii kadectBa (yHKIIMOHUPOBAHMS
CUCTEMBI.

HabmromaeMoCcTs CHCTEMBI — ATO:

B03MOXXHOCTE  HENPEPBIBHOTO  M3MEpEHUs
OCHOBHBIX [apaMeTpoB CHUCTEMBI
MHCTPYMEHTAIBHBIMA METOJAMHU.
B03MOKHOCTB UCIIOJIB30BATh JI U3MEPEHUS
METPOJIOTMYECKH aTTECTOBAHHBIE TPUOOPHI.
Hcnonp3oBaHre KOMIIBIOTEPHBIX METOMOB
A3MEPEHUN

B03MOXHOCTBE  OTCHIE)KHMBAaTh B  IIPOLIECCE
JBHYKECHHUS OCHOBHBIE IIEPEMEHHBIE
COCTOSIHMS, XapaKTEPU3YIOLIUE IMpoLecC, B
KOJIMYECTBE, JOCTATOYHOM [UISl BBIYHUCIICHUS
KpUTEepUsl  KayecTBa  (YHKIIMOHUPOBAHUS
CUCTEMBI.

CucreMa SIBICTCS ACTCPMUHUPOB aHHOH

N

Ecnu sneMeHTHBI COCTaB CHUCTEMBI 3aJaH
OJTHO3HAYHO.

Ecnu Bce cBs3M CUCTEMBI ONPE/IETICHBI.

Ecmn IIpU 3aJaHHBIX HAYaJIbHOM COCTOSHHUUN
cuctembl X(0)=c W BEKTOpe YMPaBIAIOMINX
¢bynkuii U(t) cocTosiHEE CHCTEMBI B JIF000H
MOMEHT BpeMeHH OyIeT  OmpeaencHo
OJTHO3HAYHO.

Ecnu npu 3agaHHOM BEKTOpE YIPABIIAIOLINX
¢bynknuii U(t) cocrosiHre CUCTEMBI B JTFO00M
MOMEHT BpeMeHH OyJIeT  OmpeaencHo




Ne

w/n Bomnpoc BapuanTbl oTBeTa
1 2 3
0JIHO3HAYHO.
Cucrema sBJISIETCS CTOXaCTUYECKOM. 1. Eciu ona JBHMXKETCS NpPU OJHOBPEMEHHOM
BO3/ICIICTBUM HECKOJIBKUX YIPaBICHUI.
2. Ecnu Ha cucremy Hapsay ¢ ONpeIeTICHHBIM
yIpaBiIeHUEM JIEHCTBYIOT
9 HEKOHTPOJIMPYEMbIE BO3MYLICHHUS.
3. Ecam koHeYyHOE COCTOSHUE JIOCTHTaeTcs
CHCTEMOM TPH JIIOOBIX BO3MYIICHHSX.
4. Ecnm  HayalbHOE  COCTOSIHUE  CHCTEMBI
OMPEJICTICHO B BUE 00JIACTH.
Cucrema SBJISIETCSI OYEHb OOJIBIION, €CIIU: 1. Yucno »51eMEHTOB B CHUCTEME CIUIIKOM
BEJIMKO JUIsl HaOIoAaTesl.
2. DOyHKIUOHMPOBAHHE CUCTEMBl  CIIUIIKOM
MPOXOJUT CIUIIKOM UHTEHCUBHO.
10 3. Uucno cBsA3e ¢ BHEIIHEH cCpemodl He
OIPEZENICHO U MOCTOSIHHO U3MEHSIETCA.
4. Yucrno pasnuyuii  MeXAY COCTOSHUSIMU
CUCTEMBbI CIIMILIKOM BEJIMKO JUISL
BO3MOXKHOCTEH HaOJII0AaTesl.
VYIIpaBisieMOCTBIO CUCTEMBI HAa3bIBACTCSL: 1. Hanuuue HCHONHUTENBHBIX YCTPOMCTB JUIs
yIPaBICHHUS CUCTEMO.
2. Hanmuwme WCTOYHHMKA  DHEPrHuH A
BBIPAOOTKH YIPABISIONIUX BO3ICHCTBUI.
11 3. CBOMCTBO  CHCTEMBI  CJIEIOBaTh 110
NPEANUCAaHHOW TPACKTOPUM ABUKEHUS TOJ
BO3JIEHCTBUEM BBIOPAHHOT'O YIIPaBJICHHUS.
4. CnocoOHOCTh pearupoBaTh Ha YIPABISIONIUE
BO3/ICHCTBHUSL.
Monens oTpakaer: 1. CymecTBeHHbIE CBOWCTBA, WHTEPECYIOLIHE
HCCIIeIOBATEIIS B TAHHBIA MOMEHT.
2. XopolIo ONKChIBa€Mble CBOWCTBA 0OBEKTA.
12 3. CaoiicTBa, OIUCHIBAIOIIHEC  (PUINICCKYIO
MPUPOJY SIBICHUN B 00BEKTE
4. CBoiicTBa, XapaKTEPHU3YIOUIUE ITOBEICHUE
rpoliecca NMpu JaHHBIX YCIOBHUSX.
[Ipu MaTeMaTHIecKOM MOJICITNPOBAHAH! 1. T'eomerpuueckas Gpopma Moaenu U 0ObEKTa
UJICHTUYHA.
2. Owusmuyeckas MpUpoja MPOIECCOB B MOJICITH
13 1 B 00BEKTE pa3nuyHa
3. MaremaTideckoe OMUCAaHWE MOJIEIA U
00BEKTa UACHTUYHO.
4. TloBenenue MoAead U OOBEKTA aHAJIOTMYHO
IIpY U3MEHEHHUH Pa3MEPOB.
. T 1. Tlepenoc Tema B TEIIONPOBOISAIIEH Cpenie 1
Vpasuenue ] =-1- g Druckisact Ha3bIBaeTCs ypaBHeHHEM Dyphe
14 | crenyomue sBienus: 2. Tlepemauy madopmaruu B UHPOPMAITMOHHOM
ToJIe.
3. Tlporecchl coxpaHeHUsI YHEPTHH.
4. Tlepenoc maccel 3a cuer auddysun u




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

2

3

Ha3bpIBaeTca 3akoHoM Duka.

15

. dc
YpaBHeHue Ju :—D-d— OIMCHIBAECT
X

CICAYIOIIUE SABJICHUA:

Pacnpoctpanenue AIEKTPUYECTBA u
HazbIBaeTcs 3akoHOM OMa.

[lepenauy nnbopmanuy B ”HOOPMAITMOHHOM
TnoJe.

[Tepenoc wmaccel 3a cuer aupdysun u
Ha3bIBaeTcs 3akoHOM Duka.

CKOpOCTh Teronepeayun.

16

. 1 dU
YpaBHeHue J, =~ ', ouuchBaer

p dx
CIIC/TYIOIIME SIBJICHHS:

S el Eo

[Iporeccel coxpaHEHHS SHEPTUU.

CkopocTb Teronepeaadn

Pacmipoctpanenue 3JIEKTPUYCCTBA u
Ha3bIBaeTcd 3akoHOM OmMma.

CKOpOCTh JIBHKEHHUSI MAaTCPUAILHONH TOUYKH B
I10JI€ TSXKECTH.

17

CucreMbl ©30MOp(HBI, €CIH:

OnuHakoBa buzudeckas pUpoIa
MIPOIIECCOB, TPOUCXOIAIINX B KKIOW HX
HHX.

OOuHaKOBBI  TEMIIBI
CHUCTEMaXx IIPOIECCOB.
OnrHAKOBBI BPEMEHA MPOMCXOASIINX B HHUX
IIPOLIECCOB.

Kaxayro 3 HUX MOXXHO CUHTATh MOJEIBIO

JIPYTOH.

IPOTEKAIUX B

18

['omomopdu3M cuctem o3Hayaer

Opna u3 cucTeM SBISIETCd YMEHbLICHHOU
F€OMETPUYECKON KOIIMEN IPYTroil.

N3 romoMopdHBIX CcHCTEM OAHA SBISIETCA
HaTypoOH, a BTOpast — MOJEIBIO.

CucreMbl MOYKHO MEHSTh MECTAaMH U KaXKJast
MOXeET OBITh MOJIENBIO IPYTOil.
Temnbl  pa3BUTHS  DIPOLECCOB B
CUCTEMaX OJMHAKOBBI.

JBYX

19

Pucynok

X [

xl —n N —» Y1 X, >y
i — > Vi %; —>
% > Xn > Yn

m<n, uzo0paxkaer

JlmHaMu4ecKy IOJJOOHBIE CHCTEMBI
ComnocraBneHne n30MOpP(HBIX CHCTEM

ConocraBneHne roMoMOp(dHBIX CUCTEM

JlBe cuctembl 00pabOTKH HH(OPMAITHH.

20

[Tpu 0000ImeHNH pe3yIbTaTOB UCCIIEIOBAHUS
00BekTa ¢ ucroab3oBanueMm HO, ITHD u ®M
HauboJee YacTo UCTIOIb3yeTCs

PO E A~ W DMDE

Teopust MaccoBOro o0CIyKUBaHHUS.
Teopust CTOXaCTUYECKUX UCTIBITAHUH.
Teopus nmogoOus.

Teopust BEpOATHOCTEN.




Bapuant Ne2

Ne

w/n Bonpoc BapuaHnTbl oTBeTa
1 2 3
HJ'ISI HUCITIOJIB30BAaHUS MAaTEMATUYCCKOI'O 1. Ilo ﬂo6ne NpPOTCKAIMUX Ipoueccax, IIo
MO/JIJINPOBaHUs HEOOXOAUMO paccMaTpUBaTh rCOMETPUYECKOH  (popMe, M HA3HAYCHHMIO
TPH aclieKTa ITOro MpoLecca: npouecca.
2. TlomoOue B mporeccax U3MEHEHHSI OCHOBHBIX
IIEPEMEHHBIX, yIpaBJIeHUs U
1 pe3epBUPOBaHUS (PYHKITHIA.
' 3. IlomoOue B MCTOUHMKAX IHEPIUU, MAcCChl U
TEII000MeHa C OKPYKaIOIIEeH Cpeou.
4. ®opmanu30oBaHHOE ONHMCaHHE OOBEKTA, €ro
MaTeMaTU4ecKoe OIMCaHNE U
MOJEIUPYIOIIUNA  QJITOPUTM peleHus
YpaBHEHUH.
YpaBHeHUs 1. JIBukeHMe ABYX CUCTEM, OJHA U3 KOTOPBIX
dy, dw,, OpUTHMHAJ, a Apyras MoJeib, 0] AEHCTBUEM
F.@t)=m, P F.(t)=m., DV IPUI0KEHHOM CHUIIBI.
2. | o . 2 Ly 2. Hepeﬂuoc Macchl B JKHJKOM IIOTOKE IIpH
paxxaroT: BO3JICVCTBUU CHJI HHEPLIMU U CHUJI TPEHUS.
3. Tlepenoc Tema B TEIUIOMPOBOISIIEH cpere.
4. VYcnoBusi reoMeTpUYEcKOro Imojaodus ABYX
CUCTEM.
Kpurepun nogoOust ssBISIOTCS: 1 CoorHOIEHUSIMH TOJOOHBIX BEJIMUNH.
2 VuBapuaHTaMu npeoOpa3oBaHus
¢u3nyecKoro nogoousl.

3. 3 BelpaxeHusmu 3aKOHOB COXpaHEHHUS

MaTepUH.
4  BolpaxeHUSIMHU 3aKOHOB COXpaHEHHUS
SHEpPruM.
YpaBHeHue (K)I — (K) BBIPAXKACT 1. Momenr B KpuTepuaipHOH  (opme,
M lo 00€ECTIeYHBAONITYIO PaBEHCTBO
ONpEACISAIINX KPUTEPUEB B MOJEIN U B
o0BeKTe.

4 2. YcinoBHs paBEHCTBA TEIUNIOOOMEHA B 0OBEKTE

U MOJIENH.
3. VYcnoBus nogobus nepenaun uHGopMaluu B
JIUHUSX CBS3H.
4. PaBeHCTBO KOHCTAHT CKOPOCTH PEAKIIMH.
CriocoOsl MosTydeHus: KpuTepruaibHbIX 1 Tlyrem HaTypHBIX HAOJIIOCHUH.
YPaBHEHHH. 2 Ha ocHOBaHMM MOJTYHATYPHBIX UCTIHITAHUH.

5 3 Mertox aHanmm3a pa3MEpHOCTEH W METOJ
10J100HOTO npeoOpa3oBaHus
muddepeHIaTbHbIX ypaBHEHUH.

4 Ha ocHOBaHUU TEOPUHU BEPOATHOCTEN.
KonnuecTBo OCHOBHBIX BETHMYHH 1 2
6 Mex1yHapoaHOM CUCTEMBI €IUHULL, 2 6
HCIOJIb3YEMBIX IPU MPUMEHEHUU METOJA 3 7
aHaJIM3a pa3MEpHOCTEN: 4 8
7 dopmyna 1. Pa3MepHOCTBH KpUTEpHS MOI00MS.
2. 3aKOH COXpaHEHHUsl MaTepPUU




Ne

w/n Bomnpoc BapuanTbl oTBeTa
1 2 3
[p] _ [L]|. [M ]m. . [-I-]t. [J ] f [I ]ji[g]k. [N ]n. 3. PaSMepHOCTE 0001 (PU3NIECKON BETUIHHEI,
i BBIPQKCHHOW Yepe3 OCHOBHBIE BEIMYMHBI
BRIpaKACT 4. Bropoe Hayajl0 TEPMOJIMHAMUKHU
Jlist nomo6Horo mpeodpasoBaHus 00bEKTA 1 OO6ecneuuTs paBeHCTBO MOJ0OHBIX BEJIUYHH.
HEOOXOHMMO: 2 PaBeHCTBO WHBApHMAaHTOB MPeoOpa3oBaHUS
8 ¢$u3nIecKoro noaoous.
3 BrinonHeHne 3aKOHOB COXpaHEHUS! MaTEpUU.
4  BbINoTHEHNE 3aKOHOB COXPAHEHUSI DYHEPTHH.
Do Re — wdp ) 1 TIlomoOme TemIOBBIX IIOJIEl B MOJEIU U B
pmyna Re = BBIPAXKACT: OGBEKTE.
9 2 TlomoOue nojeu pacnpeneneHus
HAIPSDKCHUH B TIOJIE HAMPSKCHUH.
3 Kpurepuii pexrma IBUKEHUS KUTKOCTH.
4 Kpurtepuil TemI0Boro noaoous
1 Kpurepuii, XapakTepu3ymoIIUld CBONCTBA
®opmyna Ho = " BBIpaXKaeT SKUIKOCTHL
2 Kpurepuii mnonoOus TeMmmepaTypHbIX U
10 CKOPOCTHBIX TIOJICH.
3 Kpurepuit TUJPOIMHAMUYECKOMN
TOMOXPOHHOCTH.
4 Kpurepuii mogo0us moJiel JaBacHUsI.
YHucneHHbIe MOKA3aTeNN B KPUTEPHATIBHBIX 1 MW cxons u3 TEOpeTUUYECKHX MPEANOCHUIOK O
YPaBHCHHUSAX OHPCACIAIOTCA. XapakTepe MEpeHoca MacChl B MOJACIHA U B
o0BeKTe
2 Ha ocHOBaHWU SKCIIEPUMEHTOB B MOJENH,
UCTIONB3YST  (PU3WYECKYl0  MOJeNbh  Kak
BBIUHCIUTENHHYIO MaIIuHYy TUTST
11 WHTETPUPOBAHUS YPABHEHUN MOJEIIH.
3 MHcxons u3 aHaIOTUM MEXIy YCIOBUSMHU B
MOJICTTM W AHAJOTUYHBIMHU YCIOBHSIMH IS
JIPYTUX TOIOOHBIX MPOIECCOB.
4 Ucxonst W3 yCIOBHM paBEHCTBAa IOTOKOB
¢busznueckux cyOcTaHIM B MOJENd U B
00BeKTE.
BHyTpeHHsIs CTPYKTYpa CHCTEMBI 1 PacnonokeHHEM H B3aUMOCBS3SIMH MEXKIY
XapaKTCPU3yCTCA: SJIEMEHTAMHU CHCTEMBI JUIA BBIIIOJHEHHUS €€
byHKIMN.
2 MarepuaabHbIMH MMOTOKAMU MEXTY
12 AJIEMEHTaMHU CUCTEMBI.
3 DHepreTHYeCKHUMH  MTOTOKAMH MEXTY
AIIEMEHTaMU CHCTEMBI.
4 CocrosiHEEM TIOBEPXHOCTH pa3jieiia CUCTEMBI
U OKPYXKaIOILEH CPEBbl.
v _ Pe 1.  Kpurepuii TOMOXpOHHOCTH.
Popmyna 4 Re BhIpazkact 2. Kpurepunii mogoOusi TeMmepaTypHbIX U
13 CKOPOCTHBIX TOJIEH.
3. Kpurepuii TeraoBoro noxo0usi.
4.  Kpurepuii rpaBUTaIIMOHHOTO TTOI00HSI.




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

2

3

14

dopmyia BBIPAXKAET:

2

PW

N

Kpurepuii ¢usundeckoro mogobusi mepeHoca
MAacChl B CUCTEMaAX.

Kpurepuii reoOMEeTPUYECKOro
CUCTEM.

Kputepuii tuHaMuuecKoro noJo0us CUCTEM.
Kpurepuii mogoOust mosieid 1aBieHus.

nonoous

15

CYH_I€CTBy€T JBa OCHOBHBIX IIOJXO0Ja K
MOZJCIIMPOBAHUIO:

NP s w

P w

JluHamuueckoe 1 cTaTU4YecKoe.

dusnyeckoe MOJEIUPOBAHUE u
MaTeMaTHYeCKOe MOJIEIIUPOBAHHE.

IIpsimoe 1 KOCBEHHOE MOJIEIMPOBAHUE.
MonenupoBanue B peallbHOM Maclutade
BPEMEHU U B BUPTYAJIbHOM BPEMEHU.

16

B03M0KHOCTB MOTHOTO HAOJIIOACHUS 32
(yHKIIMOHUPOBAHNUEM CHUCTEMBI
XapaKTEepU3yeTCs:

B03MOXXHOCTBIO HENPEPBIBHOTO HU3MEPEHUS
OCHOBHBIX napameTpoB CUCTEMBI
MHCTPYMEHTAJIbHBIMH METO/IAMHU.
Hcnonb3oBanueM METPOJIOTMUECKU
aTTECTOBAaHHBIX MPUOOPOB U3MEPEHUSI.
B03MOXXHOCTBIO OTCIEXKMBATh IEPEMEHHbIE
COCTOSIHUS, XapaKTepU3YIOIIHe IPOLecC, B
KOJIMYECTBE, AOCTATOYHOM JUJISl BBIYHUCIICHUS
KpuTepus KadecTBa  (DYHKIMOHHPOBAHUS
CUCTEMBI.

Hcnonb30BaHMEM  HEMPEPBIBHBIX  METOO0B
U3MEpEeHHUsl.

17

2-51 TeOopEeMa HO,[[O6I/I$I TJIaCHT:

Cuctembl  1OJOOHBI,
CXOJ/ICTBEHHBIE pa3MepHI.
WnTterpan BCSIKOTO MOJTHOTO
muddepeHIHaTBEHOTO ypaBHEHUs
¢du3nUecKoro mpouecca MOXXHO IPEACTaBUThH
B BHUJE 3aBUCHUMOCTH MEXIY KPHTEPHIMHU
mogo0us.

PabGoune cpenpl B Moaenu U B OOBEKTE
OJIMHAKOBBI.

Ecnmu npu 3a7aHHOM HAa4albHOM COCTOSIHUU
cucreMbl X(0)=c u 3agaHHOM BEKTOpE
yrpapisomux GyHkiuid U(t) B Momenu ux
JIBHDKEHUS TOT00HBI.

CCJIn PpaBHBI Hux

18

CucremMa CTaHOBUTCS OYE€HE OOJIBIION, €CIIH:

VYBenuunBaeTcsl YUCII0 AIEMEHTOB B CHCTEME.
OYHKIMOHUPOBAHUE CHUCTEMBbl CTAHOBUTCS
HEOHO3HAYHBIM.

Uucno  cBA3eld C BHEIIHEW Cpenoul He
OTIpeIeNIEHO.

Uucino pa3nuuuid  MeXAY COCTOSHUSIMH
CUCTEMBI CTAHOBHUTCS CIHIIKOM OOJIBIIAM
JUISL BO3MOYKHOCTEHN HAOIIOqATE.

19

[Tpu momo6HOM MpeoOpa3oBaHUH TIPOLIECCOB B
MOJACIN U B O6’beKTe MBI CTPEMHUMCA K

CIIEYIOLEMY:

Bce cBoiicTBa 00BEKTA HCCIIEIOBAHUSA
MBI BOCHpOI/ISBOIII/IM B MOJICJIN
VYcnoBusi, mMOTydeHHBIE HAa MOJICIH,
CTPEMUMCSI BOCTIPOU3BECTH B 00BEKTE.

MBI




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

3

XopomIo OIUChIBaEMbIE CBOHCTBa OOBEKTa
BOCIIPOU3BOJATCS HA MOJEIH

CBoiicTBa, ONHUCHIBAIOIIHE  (PUIUIECCKYIO
IPUPOJY SBICHUH B MOJEIU U B OOBEKTE
OJINHAKOBBI.

20

[Tpu MaTeMaTU4eCKOM MOJCTUPOBAHUN MBI
oOecrieunBaem:

NneHTHYHOCTh  TeOMETpUYEeCcKHX  Gopm
MOJEJIN U 00BEKTA.

WM ieHTHYHOCTh MATEMATHYECKOI'0 OIHCAHMS
IIPOLIECCOB B MOJICIIH U B OOBEKTE.
dwuzndeckast IpUPoOJIa MPOIECCOB B MOJIEIH U
B 00BEKTE ITOJ00HA.

[TogoOue peakiuu Mojenu U OOBEKTAa Ha
W3MCHCHHE BHEITHUX YCIOBUH.

Bapuant Ne3

Ne
n/n

Bomnpoc

BapuanTsl oTBeTa

1

2

3

Kak nposepsieTcst anekBaTHOCTb MOJeNN?

A~ w

IIyrem COIIOCTABJICHHUS pE3yIbTaTOB
MOJICJIUPOBAHMS C PE3yJIbTaTaMU HAOIIOACHUS 32
XapaKTepUCTHKaMHU CHCTEMBl B IIpolecce €€
(YHKIIMOHUPOBAHUSI. .

Ilyrem pacuera XapakTepuUCTHK OOBEKTa B
Ipesesax MNpoBEACHUS U3MEPEHUH.

ITytem pacuera MaTepHaIbLHOTO OaaHCca OOBEKTA.
[Tyrem pacuera TemioBoro 6ajsaHca 0OBbEeKTa.

OT 4ero 3aBUCHUT aJICKBATHOCTHb MOACIN

|

OT TOYHOCTH WCIONB3YEMBIX HW3MEPUTEIBHBIX
puOOpOB.

OT crnpaBeIMBOCTH JOIYLICHNUH, CAETaHHBIX HPU
(dhopMyITHpOBaHUH YpaBHEHUI MOJIEITH.

Ot pasHOCTH (DH3MYECKOM MPHUPOABI MPOLECCOB B
MOJIETH ¥ B O0BEKTe.

Ot nuama3oHa W3MEHEHHH MEPEMEHHBIX B MOJEIU
U B 00BEKTE.

HpI/I3HaKOM I/I3OMOp(1)HOCTI/I CHUCTEM SABJIAIOTCA:

OpunakoBas (hu3WuecKass NPUPOJA IPOIECCOB,
MIPOVCXOISIINX B KXKIOW UX HUX.

OnuHakoBbIE TEMIIBI MPOTEKAIOIIUX B CHCTEMAaX
MPOLIECCOB.

OnuHakoBBIE BpEeMEHA TIPOUCXOANINX B HHX
MPOLIECCOB.

Kaxxnyio u3 HUX MOKHO CUUTaTh MOJEIBIO JPYTOM.

Pacunenenune cioKHOTO mnmpouecca B 00BEKTE Ha
SJICMCHTAPHBIC CTAANU HA3BIBACTCA:

IToaroroBkoi 00BEKTa K UCCIIEAOBAHUIO.
CHUCTEMHBIM aHAJIU30M.

BrimenennemM TMMATHPYIOMICH CTAINH OOBEKTA.
Omnpe/ienieHneM 3IEMEHTHOTO COCTaBa 00BEKTa.

[Ipu3Haku TOMOMOP(HBIX CUCTEM:

R~ WODNRFR A

JIBe cucTeMsl SBISIFOTCS TIOJIHOCTBIO TOAOOHBIMU, U
KaXIasi W3 CHUCTEM MOXET CIYXHUTb MOJIENbI0
JIpyrou.

OmHa U3 CcUCTEM  SBISIETCd  YMEHBIIEHHOM
reoMeTpUUYECKOM KOTTUEN Apyroi.

U3 roMoOMOp(HBIX CUCTEM OJTHA SIBIISIETCS HATYPOH,




w/n Bomnpoc Bapuantsl oTBeTa
1 2 3
a BTOpas — MOJICHBIO.
4  Tewmmbl pa3BUTHS MPOIECCOB B JIBYX CHCTEMax
OJTMHAKOBBL
YpaBHEHHS OTPAKAIOT 1 Teomerpuuecku mMog00HBIE CHCTEMBI
Ho:idem; Fr=idem, Eu=idem | 2 JIMHAMHUYECKU TTOOOHBIE CHCTEMBI
6 OTPaXatoT 3 ComocrapieHne H30MOPHHBIX CUCTEM.
4  VYcnosust momoOWs NPU TEYCHHUH HEC)KUMAEMOM
HJIeaTbHOM XKUIKOCTH.
HarypHblie ncnbITaHNs MO3BOJIAIOT: 1. Tlonmyuuts Hambosee HaACKHBIC PE3YJIBTATBHI MPU
MaKCHMaJbHBIX 3aTpaTax MaTepPHaIbHBIX CPE/ICTB.
2. W3yuuth moBeneHHE OOBEKTA IPU MHHMMAIBHBIX
7 3aTparax MaTepUaIbHBIX CPEIICTB.
3. Hcmonb3oBaTh  TEOPUIO  BEPOATHOCTEH  JUIs
00pabOTKH TaHHBIX ITOI00US.
4. Hcnons30BaTh TEOPHUIO HUIP IS [UIAHUPOBAHUS
JKCIIEPHMEHTA.
YpaBHeHue 1 Vcnosus nopobus s ABUKEHUS JABYX [MOXOOHBIX
F | 0OBEKTOB IOJI ACHCTBUEM TPUIIOKCHHOMN CHJIBI.
Ne = 2 TIlepenoc Maccel 3a cueT auddy3ud MO 3aKOHY
8 m.W2 duka.
BBIPAKAET: 3  VYcuosus MoI00HOTO peoopa3oBaHus
nH(pOpMaIuu
4 YcinoBust reOMETPHYECKOTO TT0T00HS JIBYX CHCTEM.
IlepBas Teopema mopoous: 1 B 1omoOHBIX cHCTEMax TEMIIBI HM3MEHEHUS
BPEMEHH COBMIAIAIOT.
2 WuBapuantamMu npeoOpasoBanus — (PU3HUECKOTO
9 IO100US SIBIISIOTCSI KPUTEPHH TTOT00USI.
3 UWuBapuantamu npeoOpasoBaHus — (PU3HYECKOTO
NOJI00US SIBJISIFOTCSL KPUTEPUH TTOJIO0USL.
4 Kpurepun 10100Ms 3aBUCAT OT KOJIMYECTBa (a3 B
MHOTO(a3HOW CUCTEME PA3HOCTH.
Dopmyna 1 Yucno He3aBHCHMBIX KPUTEPUEB MOJO0US MpU
o R HCTIOJIb30BAaHUH METO/Ia aHaTN3a Pa3MEePHOCTEH.
N K N c 2 OO0miee YUCI0 KPUTEPUEB MOAO0MS JUIsA MOT0GHOTO
10 | BeIpaxkaer: npeoOpa3oBaHus 00BEKTA.
3  KonnuecTBo MoKasaTenen CTEIEHU B
KpUTEPHUATHHOM YPaBHEHUH TTO00MS.
4 Tlpasuio da3 ['m66ca.
1 Ha pucynxe 1 Cxema mpoTOYHOro  ammapara  HMIEAILHOrO
TepeMeITUBaHUS.
2 Cxema anmapara UeajgbHOTO BHITECHEHUS.
3 Cxema anmapara, OINHMCHIBAEMOTo aU((y3HOHHOM
Vi, Caal L Vg, Casael ) MOJEJBIO.
11 4 (Cxema MOTOKOB B IOJIyIIEPUOAMIECKOM aIlliapare.
MOKa3aHa:
OcHOBHOE 10Ty IIEHNE alapaTa uAeaIbHOro 1 Vcranosiena mpomneiiepHas MeLIajka.
12 | HMCpEMCIIMBAHMA: 2 Jlioboe BO3MyIIEHHE, IIOCTYITHBIIEE HA BXO

armapaTra, MrHOBCHHO PACIIPOCTPAHACTCS 110 BCEMY




w/n Bomnpoc Bapuantsl oTBeTa
1 2 3
00beMy amnmapara 1 MOSBIISECTCS Ha BBIXOJE.
3 B amnmapare ycraHOBIICHa MHOTODS/IHAS MEIIAJIKA.
4 B ammapare  YCTAQHOBJEHBI  OTpaXkKaTeJbHBIE
MEPErOPOJIKH.
VpaBHEHHE JM’BX =V-C.. (t) - 1 BxoaHO# MOTOK BELIECTBA B allapar.
BBIPAKALT: 2 VI3MeHeHHME MAacCOCOJEp)KaHWsI B  almapare B
13 HECTAalMOHAPHBIX YCIOBUSIX.
3 BbIX0AHOM MOTOK BEIECTBA U3 alapaTa.
1. HTeHCUBHOCTh TEpeMENIMBaHUS B  ammapare
HACaTbHOrO MepeMEIINBaHUSI.
VYpaBHenue 1 Macconepenauy B peKTHHHKALIMOHHOM KOJIOHHE.
! 2 TIporecchl COXpaHEHHUs MACCHI IPH MACCOOOMEHE.
14 AM = j[J M,ex(t =J M sbix (] dt 3 HaxkoruieHne Maccel BEIIECTBA B IPOTOYHOM
0 anmapare 3a OlpeIeIeHHOE BPeMSL.
OIIHCBIBACT CICAYIOMINE SBICHIA- 4 CkopocTh HCHApeHHs B ammapare HACaIbHOTO
MepeMeITUBaHHS.
dc 1 Ckopocts mepeMemvBaHusi B ammapare 3a CYeT
Vpasnenne J, =-D-A- dx TypOyaeHTHON audpy3un
OIHCBIBAET 2 CKOpOCTh HepeMEIINBaHKs 3a CYET JAMHHAPHOTO
15 JBWKEHHSI BEICOKOBSI3KOW JKUAKOCTH B ammaparpe
3 TloTok uCmapsromencs XKUAKOCTH Yepe3 TPaHuIly
pasnena das
4  OOwmmii mepeHoc Macchl 3a cuer auddysun yepes
IIOIAb TOBEPXHOCTH A.
CTpyKTypa TEXHOIOIHYECKOro 00BbeKTa 1 B pesymprare CHCTEMHOrO aHaium3a OOBEKTA U
OIPEACIIACTCA: BBIJICIICHUS U3 HETO 3JIEMEHTAPHBIX MPOIIECCOB.
2 PacnonoXeHWeM U B3aUMOCBS3SAMH  MEXKIY
16 3JIEMEHTaMH 00BEKTA.
3 Teomerpuueckoil OpMOIi KOHCTPYKIMH arapara.
4 CocrosareM 1 (HOpPMOI OBEPXHOCTH pasjeia (a3
B anmapare.
2 Vpasuenue 1 VIHTEeHCHMBHOCTH TOMOIEHH3AIUU IEPEMEIIUBAHUS
d B armapare uJeaibHOro nepeMeInBaHus.
3 al\/ - Cou =V C,.. O]= 2 V3MeHeHHME  MacCOCOJEPKAHHMS B armapare
J Moo ® - J T t)=v- o t)—v- Conn ®) WUJICAJIbHOTO  TEepeMElIMBaHus TpU  JIEUCTBUU
17 ) BXOJTHOTO BO3MYIICHUSI.
OIMCBIBAET:
3 U3meHeHuWe  MaccOCOJCpKaHHS B  allapare
WJCaJbHOrO BBITECHEHUS B  HECTAIlHOHAPHBIX
YCIIOBHUSIX.
4 Pegynprar MaccoOMeHa B IBYX(pa3HOM MOTOKE.
4  VpasHnenue 1 Kpurepuii hpusugeckoro momodus cucteM
de,..(® 2 Kpurepuii reOMETPUYECKOTO MOAO0HUS CHCTEM.
18 tcp ' T T Coun O=c ox (t) 3 CymmapHble 3aTpartbl (HYHKITMOHUPOBAHUS
MIPEJICTABIISIET COOOM: CHCTCMBI
4  VYpaBHeHHE MAaTEMaTHYECKOW MOJEIH HICATbHOTO
repeMeIuBaHHsI.
5  Ypaenenue 1 Bpewms romMoreHM3alMu CMECH IIPH HOCTYIIEHUH
BO3MYIIIEHUS HA BXOJ] ariapara.
19 tcp = Tr BBIPAKACT: 2 Bpewms neiicTBHS BO3MYILEHHS.
3 Cpennee Bpems npeOBIBaHUS PEAKIMOHHON CMECH
B ammapare UIeaTbHOTO IIePEMEIINBaHUS.
4  BpeMms mepexoJHOro Iporecca IpH BO3AEHCTBUU




6.3.1. Kputepuu o11eHOK NPOMEKYTOYHOI aTTecTanuu (IK3aMeH)

Ne
w/n Bomnpoc BapuanTbl oTBeTa
1 2 3
BO3MYILEHUS.
6  Vpaenenue 1 Mogenb HaEaNIbLHOTO BEITECHEHUS.
d t 2  Jubdy3uoHHYIO MOIETD.
{ M — 4 (1) Hnddy yio
o dt Cenx 3 M3MeHeHHe KOHIEHTpPAIMM B KacKajJe amnmaparoB
20
P —— M€AIIBHOTO MepeMeLINBaHI.
4 V3MeHeHHE BBIXOAHOM KOHLEHTPALUHK U3 armapara
UJIEATBHOr0 TEPEMENIMBAHKMS TPH  CTYIEHYATOM
BO3MYILEHUH BXOJIa.
6.3. Onucanue noka3aresieil ¥ KpUTEPHEB KOHTPOJISI YCII€BAEMOCTH, ONUCAHUE IIKAJI
OlLlEHHUBAHMS

Onenka

«@»
(Hey10BJIETBOPUTE/ILHO)

Iloporosbliii ypoBeHb
OCBOCHUS

¥YrayoJaeHHblH
YPOBEHb OCBOEHHS

IIpoaBuHYyTHII
YPOBEHb OCBOCHUS

«3»
(Y10BJIETBOPUTEJIBHO)

«“»
(xopo1io)

«5»
(OTJIMYHO)

CryneHT He 3HaeT
3HAYUTENHLHON YacTH
MaTepuana, JI0ImycKaeT
CYIIIECTBEHHBIE OIIMOKA B

CTyneHT mOBEpXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3JIeiOB U
TeM y4eOHO
TUCIIATLTAHBI, TOTTyCKaeT

CTyneHT XopoIlo 3HaeT

MaTepHai, TpaMOTHO U

0 CYLIECTBY H3/1araer
€ro, JomycKas

CTyneHT B MOJTHOM
00BEME 3HACT MaTepHUall,
TPaMOTHO | T10
CYIIIECTBY M3JIaraeT ero,
HE J0IycKas

HEKOTOPBIE HETOYHOCTH B CYILIECTBEHHBIX
OTBETax Ha BOMPOCHI HETOYHOCTH B OTBETE Ha N
BOIPOC OTBETE Ha BOIPOC. HETOYHOCTEHN B OTBETE
Ha BOIPOC
He ymeer Haxoautb WNuorna naxoaut YBEpPEHHO HAXOIUT be3ommbo4yHo HaXOAUT
perieHust 00IbITNHCTBA peuieHus, peuieHus, peuieHus,
IIPENYCMOTPEHHBIX IPEAYCMOTPEHHBIE IIPENYCMOTPEHHBIE IIPENYCMOTPEHHBIE
porpaMMoi 00yueHust MPOTrpaMMoii 00y4IeHuUs porpaMMoi 00y4eHHsI IIpOrpamMmon
3aJlaHUN 3alaHUN 3alaHUA oOyueHus 3agaHui
BonsmmHCTBO [IpenycmoTpeHHBIE IIpexycMoTpeHHBIE IIpenxycMoTpeHHEBIE
MIPEyCMOTPEHHBIX IpOrpaMMoi 00y4eHust MIpOrpaMMoii 00ydIeHus IporpaMMoin 00y4eHHs

MpOTrpaMMoi 00yJIeHuUs
3aJaHU HE BBIIIOJIHEHO

3aJaHHA BBIIIOJTHCHBI
YAOBJICTBOPUTCIBHO

3alaHus YCIICIIHO
BBITTOJTHCHBI

3alaHrd YCIICIIHO
BBITTOJTHCHBI

Hpumepna;l WKaila OueHU6AHUuA 3HAHUIL 8 MECM OGO ¢0pM€.‘

KosimuecTBO NpaBUJIbLHBLIX 0TBETOB, % Ouenka
0-49 HeyoB1eTBOpUTEIHHO
50-65 Y 10BJIETBOPHUTENEHO
66-85 Xopoio
86-100 OTnaudHO




6.3.2. Onucanue mMKajdbl MU KPUTEPHEB OLEHUBAHHSI [JI TNPOBeAEHHUS TPOMEKYTOYHOM
aTrrecrauuu B (popMe 3alIMTHI KYPCOBO# PadoThI.
CTyIeHT BHIMOJHSAET KyPCOBYIO pabOTy B COOTBETCTBHH C Tpa(UKOM, MPUHATHIM Ha 3aceJaHuU Kadeaphl.
OneHka MOKET OBITh CHIKEHA 332 HECOOJIIOICHNE YCTaHOBIEHHOTO Kadeapoii rpaduka.

Onenka
IHoporoBblii ypoBeHb YrayoneHHbIH IIpoaBunyTHI
«2» OCBOCHHA YPOBEHb OCBOEHUS YPOBEHb OCBOEHUS
(Hey1OBJIETBOPHUTEJIBLHO) «3» «4» «5»
(Y10BJIETBOPUTEJIBHO) (xopo1o) (OTJIM4HO)
CTyIeHT BBIIOIHUT
CTyZneHT BBIIOIHUI
CTyneHT BBITOIHUIT KYPCOBYIO paboTy C
KYpCOBYIO paboTy
KypCOBYIO paboTy ¢ HEKOTOPBIMHU
CryIeHT He BBIOJIHUI IIOJIHOCTBIO B
CYLIECTBEHHBIMU HE3HAYUTEIbHBIMU
KypcOBYI0 paboTy B COOTBETCTBHH C
omuOkamu. [Ipu 3amure OINOKaMH H
COOTBETCTBHU C 3aganueM. [Ipu 3amuTe
KypCOBOTO IIPOEKTa HeTouHocTsMHU. [Ipu
3aganveM. He Bnaneer KypCOBOT'O IIPOEKTa
JNEeMOHCTPUPYET C1adyIo 3alIUTe KypcOBOTO
TEOPETUIECKUMHU JEMOHCTPUPYET
. TEOPETUIECKYIO MPOEKTa IEMOHCTPUPYET
3HAaHHUAMHU 110 U3yHaCMOU BBICOKYIO
OATOTOBKY. [Ipn XOPOILLYIO
JTUCLIUTUTIHE. TEOPETUIECKYIO
pelleHNN 3a/1a4, TEOPETUIECKYIO
Heo0xoanmele MOATOTOBKY. Y CIICIITHO
NpEeayCMOTPEHHBIX MIOATOTOBKY. XOPOIIO
MPaKTUYECKUE . . CHIPaBJISIETCS C
MporpaMMoii yueOHoH CIIPABJIAETCS C PELICHUEM
KOMITETCHIINU HE peleHneM 3a1a4,
JUCLIUIUIMHEL, T0IyCKaeT 3amad4,
chopMHPOBaHbBI NIPEeNyCMOTPEHHBIX
HETOYHOCTH, NpEeayCMOTPEHHBIX " o
. . MPOrpaMMoii yueOHOH
CYIIIECTBEHHBIE OINOKN MporpaMMoit yaeOHOH
JUCLUIUINHBI
JUCLUIIMHBI

7. YHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE

JUCHUITJINHBI

7.1. Pexomenayemasi 1uTeparypa

7.1.1. OcHoBHAas JTUTEpPaTYypa

1. Yepuyxun, P. B. MoaenupoBanue M HcCCIeOBaHUE CHUCTEM YIPaBJIEHUS XHMHUKO-
TEXHOJIOTUYECKUX IpolieccoB : yuebHoe nocobue / P. B. Uepnyxun. — HoBocubupck : HI'TY, 2021. —
74 c¢. — ISBN 978-5-7782-4493-1. — Tekcr : anexkTpoHHBIH // JlaHb : 37€KTpPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/216329

2. Kyuepses, b. B. MozaenupoBanue mporeccoB M OOBEKTOB B METAIIYypruu : ydeOHOe

nocobue / b. B. Kyuepses, B. b. Kpaxrt, O. I'. Manyxun. — Mocksa : MUCHUC, [06. r.]. — Yactp 1 :
MonenupoBanue u ontuMu3aius Texnonornueckux cucreM — 2004, — 62 ¢. — TekcT : 3neKTpOHHBIH //
Jlanb : anekTpoHHO-OMbOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/116999

3. [Terpos, A. B. MoaenupoBaHue MpoLeccoB U cucTeM : yueOHoe nmocobue / A. B. Iletpos.
— Cankt-ITerepOypr : Jlans, 2022. — 288 c¢. — ISBN 978-5-8114-1886-2. — TekcCT : 31€KTPOHHBIH //
Jlanb : anexTpoHHO-OMOMHOTEeYHas cuctema. — URL: https://e.lanbook.com/book/212213

4, l'onybeBa, H. B. Maremarnueckoe MOAETUpPOBaHUE CHCTEM M IPOIECCOB : Yy4eOHOE
nocobue ams By3oB / H. B. I'onybeBa. — 3-e usn., crep. — Cankr-IletepOypr : Jlans, 2021. — 192 c. —
ISBN 978-5-8114-8721-9. — TexkcT : anekTpoHHBIN // JlaHb : 37IEKTPOHHO-OMOIMOTEYHAsT CUCTeMa. —

URL: https://e.lanbook.com/book/179611

7.1.2. lonoIHUTeIbHAS JUTEPaTypa

1. E.b. Annpees, B.E. [lonagpko. [IporpaMMHBIE CpencTBa CUCTEM YHPABIECHHUS TEXHOJO-
TMYECKUMH TIpolieccaMy B HE(PTAHOM M ra3oBON MPOMBIIUIEHHOCTH: YuyeOHoe mocobue. — M.: ®I'VII
M3n-Bo «Hepts um t1a3» PI'Y weptnm wu raza wum. WM. TI'ybkwmnma, 2005. - 268 c.
https://knowledge.allbest.ru/geology/3c0a65635b3ad69a4d43a89421

2. A.C. I'punun, H. A OpexoB, B.H.HoBukoB MaremaTtuueckoe MOJEIUPOBAHUE B 3KOJIO-
run: Yueb. mocoodue mist By3oB. — M.: KOHUTU-JTAHA, 2003. https://www.twirpx.com/file/1246346/



https://e.lanbook.com/book/216329
https://e.lanbook.com/book/116999
https://e.lanbook.com/book/212213
https://e.lanbook.com/book/179611
https://knowledge.allbest.ru/geology/3c0a65635b3ad69a4d43a89421
https://www.twirpx.com/file/1246346/

3. A.B. becnanoB, H.MM XaputoHoB 3agayHUK N0 CHCTEMaM YIPABICHUS XUMHKO-

TEXHOJIOTUYECKUMH TIpolieccamu: YueOHoe mocobue s By3oB. — M.: UKL «Axagemknura», 2005.
https://www.twirpx.com/file/191551/
4. E.A. ly6oBuk, A.E. Jly6oBuk UncineHHbIE METOIBI M aJTOPUTMBI JUCIIETYCPU3AINN BbI-

YUCJICHUH C JTUHAMHYECKH H3MeHsronumucs npuopureramu. - M.: CUHTEIL, 2006. -120 c. (Ce- pus
«MudopmarmonHbie TexHOIOTHMY). https://goods.kaypu.com/gi/RU

7.1.3. YueOHO-MeTOAMYECKOE 0OOecedeHne

1. N.N.benornazos, 10.B. [llapukoB MoaenupoBanue mpoIeccoB 1 00bEKTOB B XUMUUYECKOU
TEeXHOJOTHH. MeToauieckue ykazanus K 1ab. padoram / cocrt.: M.1.benormnasos, FO.B.11Iapukos. - CII6 :
Art-Xpress, 2015. - 88 c.

2. N.1.benornazoB MojenupoBaHue IMPOLECCOB U OOBEKTOB B XMMMUYECKOH TEXHOJOTHUU.
Meroandeckue ykazanus K KypcoBoit padore / coct. M.M.benormna3zos. - CII6 : Art-Xpress, 2015. - 33 c.
3. MopenupoBanue mnporeccoB 00bekToB B Metamurypruud. Cocrasutenu: HO.B.Illapukos,

H.B.[lanunoBa, B.C. 3yeB Mertoaudeckue ykazanus K JsabGopatopHbiM pabotam. CIIGITU, PUILL
CIleI'TH, CII6., 2009 r.

4. 1O.B. lllapukos, 1.H. benornazos, A.FO. ®upcoB MoaenupoBaHue npoueccoB 00bEKTOB B
Metauryprun. Yd. nocooue. - CII6I'TU, PUL] CII6I'TU, CII6., 2009 r.

7.2. Ba3bl JaHHbIX, 3HeKTpOHHO-6I/I6J'II/IOTe‘leIe CHUCTEMbI, I/Il—[(i)OpMaIII/IOHHO-CHpaBO‘{HLIe u
NMOUCKOBbIC CUCTEMBbI

1. CAElinux http://www.caelinux.com/CMS/

2. Adams for Multibody Dynamics http://www.mscsoftware.com/Contents/Products/CAE-
Tools/Adams.aspx

3. YHHBepcaHLHLIfI MCXAaHU3M: JUMHaMHUKa MalllMH WU MCXAaHHM3MOB, JHMHaMHKa aBTOMOOMIIEH U
KCJIC3HOAOPOIKHBIX BKHHameﬁ, OpuKIagHasds MEXaHUWKa, KHHEMAaTHKa, 06paTHa${ KHHEMaTHuKa
http://www.umlab.ru/

4, EULER — aBTOMaTH3WpOBaHHBIN JAMHAMUYECKWHA  aHAU3  MHOTOKOMITOHEHTHBIX
MeXxaHu4eckux cuctem http://www.euler.ru/
5. frund — Komriutekc MojenupoBaHUsS JAWHAMHKHA CHCTEM TBEPAbIX M YIOPYIHX Tel

http://frund.vstu.ru

6. MBDyn — MultiBody Dynamics http://www.aero.polimi.it/~mbdyn/

7. ITI— Supporting your visions!: SimulationX http://www.simulationx.com/

8.  http://lwww.espotec.ru/art_prot.htm

9.  http://lwww.cadmaster.ru/

10. http://www.sapr.ru

11. http:///www.cadcamcae.lv

12. http: //www .cadcatalog.ru/

13. http: //www .rodnik.ru/product/sapr/edaexpress/

14. http://isicad.ru

15.  http://www.solidworld.ru/) — SolidWorld

16. http://fsapr2000.ru/ — Koudepentuss CAITP2000 (OvBumii CAITP2K), mnocesménnas
ucnoibs3oBanuio CAD/CAE/CAM-TexHOMOT v

17. http://lwww.procae.ru/proCAE — crateu mno mporpammam ANSYS, STAR-CD, QForm,
Nastran, Fluent u nip.

18. http://www.ansys.spb.ru/ — Hosoctu CAE-cuctemsr ANSY'S Ha pyccKoM sI3bIKe

19. http://www.FEA.ru/ANSYS_LSDYNA_AviGallery.html — AVI-Tanepes (6onee 150
AHUMAIMOHHBIX (PHIIHBMOB), WJUTFOCTPHUPYIOMIAs PE3yIbTaThl HCCIEAOBAHUHN, BBITIOJHEHHBIX
corpyaaukamu CompMechLab® CIIGITIY ¢ momorpto CAE-cuctem ANSYS, LS-DYNA,
SIMULIA/Abaqus

20. http://lwww.ansys.spb.ru/ansys-wall-planner/ — PesynbraThl exeroaHbix BceMupHBIX
koHKypcoB CAE- cucrembr ANSYS Multiphysics Image Gallery Competition


https://www.twirpx.com/file/191551/
https://goods.kaypu.com/gi/RU
http://www.caelinux.com/CMS/
http://www.mscsoftware.com/Contents/Products/CAE-%20Tools/Adams.aspx
http://www.mscsoftware.com/Contents/Products/CAE-%20Tools/Adams.aspx
http://www.umlab.ru/
http://www.euler.ru/
http://frund.vstu.ru/
http://www.aero.polimi.it/~mbdyn/
http://www.simulationx.com/
http://www.cadmaster.ru/
http://www.sapr.ru/
http://www.cadcamcae.lv
http://www.solidworld.ru/
http://fsapr2000.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHUIIJIMHBI

8.1. MaTepuaIbHO-TEXHUYECKOE OCHAIIIEHHEe Ay IUTOPHIi:

AyIMTOpPUHM /ISl IPOBEAEHHUS JIEKIMOHHbIX 3aHATHI

128 mocaiouHbIX MECT

OcHamieHHOCTh: MynbTUMEIUIHAs yCTaHOBKAa C aKyCTHYeCKOW cucremod — 1 mr. (B T.4.
MYJIbTUMEIUHHBIN MPOEKTOp — | MIT., IPOSKIIMOHHAS annapaTypa: HCTOYHHUK OecriepeOoiHOro MUTaHus —
1 mT., 3kpaH — 1 mt., MOHUTOP — 1 TT., KOMITBIOTEP — 1 IIT.), BO3SMOKHOCTH J0CcTyNa K ceTu « HTepHET,
CTYJ JUIsl CTyAeHTOB — 128 1IT., Kpecio npenojasaress — | miT., cToy — 65 mIT., IepeHoCHast HaCTOIbHAas
TpuOyHa — 1 1mT., JOCKAa HaCTEHHAs] MAarHUTHO-MapKepHasi — 2 MIT., TUIaKaT B paMKe HACTEHHBIN — 9 mT.

[lepedyeHp NHMIIEH3MOHHOrO mporpamMmHoro obOecmeuyenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHOe mnporpamMmmHoe obecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoGOIHO
pacmpoctpansemoe [10), SeaMonkey (cBobGomno pacnpoctpansemoe I10), Chromium (cB060gHO
pacnpoctpansiemoe I10), Java Runtime Environment (cBobomno pacmnpoctpansemoe I10), doPDF
(cBoGonHOo pacmpoctpansemoe 110), GNU Image Manipulation Program (cBoGonHO pacmpocTpaHsemoe
I10), Inkscape (cBobGomHO pacmpocTtpansemoe [10), XnView (cBoboaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBoboano pacmpoctpansemoe [10), FAR Manager (cBo6onHo pacnpoctpansiemoe [10).

64 mocaji0uHBIX MecTa

OcHaieHHOCTh: MyNnbTUMETUIHBIA MPOEKTOp — | IIT., MPOEKIMOHHAs amnmnapaTypa: UCTOYHHK
OecniepeboitHoro mutaHus — 1 mwT., 3kpaH — | wT., HOYTOyK - 1 WT., (BO3MOXHOCTh JOCTyNa K CETH
«HTepHeT»), cToiika MOOMIbHAS — | IIT., CTYN AJs CTYJEHTOB — 64 WIT., Kpeco npenojaaBartens — 1 mrT.,
cTOJI - 33 1IT., IepeHOCHAsI HACTOJIbHAs TpUOYHa — | IIT., 10CKa Oernasi HaCTEHHAss MarHUTHO-MapKepHas —
| wIT., naakaT B paMKe HACTEHHBIN — 4 1IT.

[lepedyeHp nHMIIEH3MOHHOTO TporpamMmmHoro obecmeuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antusupycHoe nporpammuoe obecriedenune: Kaspersky
Endpoint  Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBOOOIHO
pacmpoctpansiemoe [10), SeaMonkey (cBobGomno pacnpoctpansemoe I[10), Chromium (cB06OIHO
pacnpoctpansiemoe I[10), Java Runtime Environment (cBobomno pacmpoctpansemoe I10), doPDF
(cBobomHO pacnpoctpansemoe [10), GNU Image Manipulation Program (cBoGomHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHo pacmpoctpansemoe I10), XnView (cBoboano pacmnpoctpansemoe I10), K-Lite
Codec Pack (cBob6onno pacnpoctpansemoe [10), FAR Manager (cBo6oiHO pacnipocTpansiemoe 110).

60 mocaJOYHBIX MECT

OcHaileHHOCTh: MyNnbTUMEIUIHBIA MPOeKTOp — | INT., MPOEKIMOHHAs anmnapaTypa: UCTOYHHK
OecriepeboitHoro mutanus — 1 mT., skpad — 1 wWT., HOYTOyK - 1 MmT., (BO3MOKHOCTh JIOCTyNa K CETU
«HTepHeT»), croiika MoOMIbHAS — | 1IT., CTYN A cTyaeHToB — 60 mIT., Kpecio npenojasarens — 1 mrT.,
cton - 31 mrT., mepeHocHas HacTolbHas TpuOyHa — 1 mIT., TocKa O6enas HaCTeHHAas MAarHUTHO-MapKepHas —
1 wt., Tocka mox mMen — 1 1IT., IUIakaT B paMKe HACTEHHBIN — 3 IIT.

[lepeuenp nMIIEH3MOHHOTO MporpaMmHoro ootecmedenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammaoe obecrieuenue: Kaspersky
Endpoint  Security, 7-zip (cBobGomHo pacmpoctpansemoe I10), Foxit Reader (cBoGOIHO
pacupoctpansiemoe [10), SeaMonkey (cBobGomno pacnpoctpansemoe [10), Chromium (cBoGOIHO
pacmipoctpansemoe [10), Java Runtime Environment (cBo6omno pacmpoctpansemoe [10), doPDF
(cBo6oaHO pacnpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHseMoe
I10), Inkscape (cBoboaHO pacmpoctpansemoe [10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite
Codec Pack (cBoboano pacnpoctpansemoe [10), FAR Manager (cBo6onHO pactipoctpansemoe [10).

56 mocagoYHBIX MECT

OcHalleHHOCTh: MyJbTUMEIUIHBIA MPOEKTOp — | INT., MPOEKIMOHHAs amnmnaparypa: UCTOYHHK
OecniepeboitHoro mutaHuss — 1 mT., 9kpaH — 1 mWT., HOYyTOyK — 1 mT., (BO3MOXXHOCTh JOCTyIa K CETH
«aTepHeT»), cTOMKAa MOOMIIbHAS — | MIT., CTYN A CTYAEHTOB — 56 LIT., Kpecio npenojasareis — 1 mr.,



cTosl — 29 miT., mepeHocHas HacTobHasl TpUOyHa — | IIT., JOCKAa HAaCTEHHAas MarHUTHO-MapkepHas — 1
LIT., IJIAKAT B paMKE HACTCHHBIN — 5 IIT.

[lepedyeHpr UIEH3MOHHOTO MporpaMMHoro obecredeHus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nporpaMMmHoe obecrieuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacmpoctpansemoe [10), SeaMonkey (cBobGomno pacnpoctpansemoe I10), Chromium (cB06OIHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomuo pacnpoctpansemoe I10), doPDF
(cBoboaHO pacnpoctpansemoe [10), GNU Image Manipulation Program (cBoGomHO pacmpocTpaHsieMoe
I10), Inkscape (cBobGomHO pacmpoctpansemoe [10), XnView (cBoboaHO pacnpoctpansiemoe [10), K-Lite
Codec Pack (cBo6oano pacnpoctpansemoe [10), FAR Manager (cBo6oHO pacnpoctpansiemoe 110).

52 mocajiouHbIX MecTa

OcHanieHHOCTh: MyNbTUMEIUUHBIA TPOSKTOpP — | IIT., MPOEKIMOHHAS almaparypa: HCTOYHHUK
OecniepeboitHoro mutanus — 1 mwr., skpan — | mwrt., HOyTOyK — 1 mT., (BO3MOXKHOCTh JIOCTYyIa K CETH
«MaTepHETY), CTOMKA MOOMIIbHAS — | MIT., CTYJ JJIst CTYAGHTOB — 52 WIT., KPecio npenojaasaresst — 1 mr.,
CTOJ — 26 1IT., IEpEHOCHAasl HacTOoJIbHasl TpuOyHa — | IIT., JOCKAa HacTeHHas MarHUTHO-MapkepHas — 1
LUT., IUIAKAT B paMKe HACTEHHBIA — 5 1IT.

[lepeyeHp NHMIIEH3MOHHOTO mporpamMMHoOro obOecmeuyenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe mporpaMmuoe odecrieuenue: Kaspersky
Endpoint  Security, 7-zip (cBobomHO pacnpoctpansiemoe I10), Foxit Reader (cB0oGOIHO
pacupoctpansiemoe [10), SeaMonkey (cBobGomuo pacmnpocrpansemoe [10), Chromium (cBoGOIHO
pacnpoctpansiemoe I[10), Java Runtime Environment (cBobomno pacmpoctpansemoe I10), doPDF
(cBoGomHO pactpoctpansemoe [10), GNU Image Manipulation Program (cBoGomHO pacmpocTpaHseMoe
I10), Inkscape (cBo6oaHo pacmnpoctpansemoe I10), XnView (cBoboano pacmnpoctpansemoe 110), K-Lite
Codec Pack (cBo6oano pacnpoctpansiemoe [10), FAR Manager (cBo6oHO pacnpoctpansiemoe 110).

AyIUTOPUH JJIsl IPOBEAEHUS MPAKTHYECKHUX 3aHATHI

16 mocagouHbIX MECT

OcHameHHOCTh: CTON KOMIBIOTEPHBIN AJsl CTYAEHTOB (THN 4) - 3 IIT., CTON KOMIBIOTEPHBIN s
CTYIEHTOB (THUII 6) - 2 LIT., CTOJ KOMIBIOTEPHBIHN AJis CTyAeHTOB (T 7) - 1 mT., Kpeciao npenoiaBaTes
(cerka, mBeT uepHbI) - 17 1mT., gOCKa HamonbHAas MoOWUIbHAs Oenasi MarHUTHO-MapKepHas
«Magnetoplan» 1800mMmx1200mm - 1 mt., MoHOOIOK Lenovo M93Z Intel Q87 - 17 mT., (BO3MOXKHOCTB
nocryma K cetu «MHTepHeT»), MIakaT - 5 mT.

[lepeuenp nHMIIEH3MOHHOTO NporpaMMHoro obOecnedenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus; CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpamMmmuoe obdecrieuerue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacnpoctpansemoe [10), Foxit Reader (cBoGogHO
pacmpoctpansiemoe [10), SeaMonkey (cBob6omno pacnpoctpansemoe I[10), Chromium (cB060OIHO
pacopoctpansiemoe I[10), Java Runtime Environment (cBoGomno pacmpoctpansemoe I10), doPDF
(cBo6omHO pacnpoctpansemoe [10), GNU Image Manipulation Program (cBoGomHO pacmpocTpaHsieMoe
I10), Inkscape (cBobGomHO pacmpoctpansemoe [10), XnView (cBoboaHo pacnpoctpansiemoe [10), K-Lite
Codec Pack (cBo6omuo pacmpoctpansemoe I10), FAR Manager (cBoGomno pacmpoctpansemoe I10),
Cisco Packet Tracer 7.1 (cBobGomuo pacmnpoctpansemoe [IO), Quantum GIS (cBoGogHO
pacmpoctpansemoe [10), Python (cBobomuo pacmpoctpansemoe I10), R (cBoGoaHO pacmpocTpaHsemoe
I10), Rstudio (cBobGomno pacmpoctpansemoe [10), SMath Studio (cBobomno pacmpoctpansemoe I10),
GNU Octave (cBo6oau0 pacrpoctpansemoe [10), Scilab (cBoboaHo pactipoctpansemoe [10).

8.2. Ilomerienue /i caMOCTOSATENBHOM PabOThI

1. OcHaleHHOCTh MOMEIICHUS JIsi CaMOCTOSATEIbHOM paboThl: 13 mocagounbix mect. Ctyn — 25
IIT., CTOJI — 2 IIT., CTOJI KOMIBIOTEpHBIN — 13 mIT., mKkad — 2 mr., J0CKa ayauTOpHas MapkepHas — | mT.,
APM yue6noe T1K (MoHuTOp + cucremusiii 0710k) — 14 mt. octyn k cetu «HTEpHET», B SJIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENBHYIO Cpeay Y HUBEPCHUTETA.



[lepedyeHr IUIEH3MOHHOTO MporpaMMHOro obecnedeHus: Microsoft Windows 7 Professional;
Microsoft Office 2007 Professional Plus, anTtuBHpycHOe mporpammHoe obecriedenne: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBoOOmHO
pacnpoctpansiemoe [10), SeaMonkey (cBobGomuo pacnpocrpansemoe [10), Chromium (cBoGOIHO
pacmpoctpansemoe I10), Java Runtime Environment (cBo6omHo pacmpoctpansemoe [10), doPDF
(cBobomHo pacmpoctpansemoe 110), GNU Image Manipulation Program (cBoOomHO pacrpocTpaHsieMoe
I10), Inkscape (cBobGoaHO pacmpoctpansemoe [10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite
Codec Pack (cBoboano pacmnpocrpansiemoe [10), FAR Manager (cBo6oHO pactipoctpansemoe [10).

2. OcHaIIeHHOCTh MOMEIIEHUS JIJII CaMOCTOSTENbHON paboThl: 17 mocamodnbix mecT. Jlocka muist
nmuckMa MapkepoMm — 1 mr., paboume Mecta CTyAeHTOB, obopynoBanuble [IK ¢ moctymom B cerhb
VYHuuBepcurera — 17 mr., MyabTUMeIuiHbIN TipoekTop — 1 mT., APM npenomaBatenst Ayt paboThl €
MysbTUMEANa — | T, (CUCTEeMHBIA OJI0K, MOHUTOPBI — 2 MIT.), cTod — 18 mT., cryn — 18 mr. JocTym k
cetu «MIHTEpHETY, B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay Y HUBEPCUTETA.

[lepeueHs NHMIICH3MOHHOTO TMporpammHoro obOecmneuenusi: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, aHTHBHpYyCHOE
nporpamMmmHoe oOecniedenune: Kaspersky Endpoint Security, 7-zip (cBoGomuo pacrmpoctpansemoe [10),
Foxit Reader (cBoGomuo pacmpoctpansemoe I10), SeaMonkey (cBoGomno pacmpoctpansiemoe 110),
Chromium  (cBobomHo pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomHO
pacnpoctpansiemoe [10), doPDF (cBoboano pacmpocrpansemoe [10), GNU Image Manipulation Program
(cBobomHO pacmpoctpansemoe [10), Inkscape (cBobomno pacmpoctpansiemoe I[10), XnView (cBoO6ogHO
pacnpoctpansiemoe I10), K-Lite Codec Pack (cBobGomno pacmpoctpansemoe I10), FAR Manager
(cBoOoaHO pacmpoctpansemoe [10).

8.3. [lomemenus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYKHBAHUS 000PY10BAHUS:

1. IlenTp HOBBIX MH(POPMALIMOHHBIX TEXHOJIOIUH U CPEJICTB O0YUEHUS:

OcHallleHHOCTh: MEePCOHANBHBIN KOMMbIOTep — 2 IIT. (AocTyn K cetn «MHTepHeT»), MoHuTOp — 4
IIT., CET€BOW HAKOMUTENb — | MIT., ICTOUYHUK OecriepeOOHHOro MUTaHus — 2 HIT., TEJIEBU30p IJIa3MEHHBIN
Panasonic — 1 wr., Touka Wi-Fi — 1 mit., nasuibHasi ctaHnus — 2 WIT., Apelib — 5 Wrt., nepdoparop — 3 wr.,
HabOp MHCTpyMEHTa — 4 IIT., TECTep KOMIIBIOTEPHOM ceTH — 3 MIT., OAJIJIOH CO CXKaThIM Tra3oM — | mT.,
racTta TervionpoBofHas — 1 wT., mputecoc — 1 mT., paguoctaHuus — 2 WT., cTod — 4 wWT., TymM0a Ha
KoJlecuKax — | mT., HOJCTaBKa Ha KoJiecukax — 1 mr., mkad — 5 mr., kpecao — 2 mr., Jectiuna Alve — 1
IIT.

[lepedeHb THUIIEH3MOHHOTO IPOrPAMMHOT0 00eCIeUeHUS:

Microsoft Windows 7 Professional (JIunensuonnoe cornamenue Microsoft Open License
60799400 ot 20.08.2012) Microsoft Office 2010 Professional Plus (JIunen3uonHoe cormnamieHue
Microsoft Open License 60799400 ot 20.08.2012) AuHTHBHpPYCHOE NpOTrpaMMHOE OOeCIeUCHHE
Kaspersky Endpoint Security (orosop Ne J[810(223)-12/17 ot 11.12.17)

LenTp HOBBIX HH()OPMAITIOHHBIX TEXHOJIOTHI U CPEACTB O0yUCHHS:

OcCHaIeHHOCTh: CTOA — 5 WIT., CTY1 — 2 MT., Kpecao — 2 MT., mKap — 2 MIT., NepCOHATbHBINA
KoMmbploTep — 2 mT. (moctyn k cetu «MHTepHer»), monutop — 2 mT., MOY — 1 mr., Ttecrep
KOMIIBIOTEPHOM ceTu — | MmIT., GaJIJIOH CO CKAThIM ra3oMm — 1 IIT., nrypymnoBept — 1 mrT.

[lepeuenp nuIEH3MOHHOTO mporpammHoro obOecneueHusi: Microsoft Windows 7 Professional
(JInnensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012) Microsoft Office 2007
Professional Plus (JIumen3unonnoe cormamenue Microsoft Open License 46431107 ot 22.01.2010)
AntuBupycHoe nporpammuoe ooecneuenne Kaspersky Endpoint Security (Jorosop Ne J1810(223)-12/17
or 11.12.17)

3. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUI U CPEACTB O0yUEHHUS:

OcHameHHoCTh: CTOJ — 2 IIT., CTYAbs — 4 mT., Kpeciao — | mT., mkad — 2 IT., TepPCOHATBHBIN
kommbioTep — | wT. (moctyn k cetn «MHTepHeT»), BeO-kamepa Logitech HD C510 — 1 mT., KoJI0OHKHK
Logitech — 1 mT., TecTep KOMIBIOTEPHOU ceTH — 1 mT., Apeib — 1 mr., Tenedon — 1 mr., Habop PyUHBIX
MHCTPYMEHTOB — | mIT.

[lepedeHb NTULIEH3MOHHOTO IPOrPAaMMHOI0O 00ECTICUeHUS:



Microsoft Windows 7 Professional (Jlunensuonnoe coriamenne Microsoft Open License
48358058 ot 11.04.2011) Microsoft Office 2007 Professional Plus (JIunien3noHHOE cornameHue
Microsoft Open License 46431107 ot 22.01.2010) AHTHBUpPYCHOE NIpOorpaMMHOE oOOecIeueHne
Kaspersky Endpoint Security (Jdorosop Ne J[810(223)-12/17 ot 11.12.17).

8.4. JIunleH3MOHHOE MPOrpaMMHoOe ofecreyeHmne:
1. Microsoft Windows 7 Professional
2. Microsoft Office 2010 Professional Plus



		2023-05-16T19:02:19+0300
	Пашкевич Наталья Владимировна
	Я подтверждаю точность и целостность этого документа




