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1. IlepeuyeHb MIAHUPYEMBIX Pe3yIbTATOB 00y4eHUsI O TUCIUIIUHE, COOTHECEHHBIX €
IJIAHUPYEMbIMH Pe3yJIbTaTaAMHU 0CBOEHHSI 00pa30BaTeJIbLHON MPOrpaMMbl
(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

B pesynbrare ocBoeHUs1 00pa30BaTEIBHOM MPOTrPAMMBI 00 yUYAIOIITHIICS TOJKEH OBJIA/IETh
CIICAYIOIIUMU pe3yabTaTaMu 00y4eHHS 10 AUCHUILTHHE:

PesynbraTel 00y4yeHus

dopmupyemas KoMneTeHuus (c
yKa3aHUuEM KOJ1a)

[Ipumeuanue

3Hauusg

3HaTh:

AQHAJIUTUYECKUE W YHCICHHBIE
METOJIbl pacu€ra mnapaMeTpoB
TEXHOJIOTHYECKOT O
000pyI0BaHUS

I[IK- 2 TOTOBHOCTHIO NPHUMEHATH
AQHAIUTUYECKUE UM  YHUCIICHHBIC
METOABl PEIICHHUs] MOCTaBICHHBIX
3a/1a4, UCMOJIb30BaTh COBPEMEHHBIE
WHPOPMAIIMOHHBIE  TEXHOJIOTHH,
MIPOBOJIUTH 00paboTKy
uHbOpMAlMM C HUCIOJIH30BAHUEM
MIPUKIAIHBIX MIPOrPaMMHBIX
cpencts cepol npodeccuoHaIbHOMN
JeSITeNIbHOCTH, UCIOJIB30BaTh
CEeTEeBbIC KOMITBIOTEPHBIE
TEXHOJIOTHH 1 6a3bl JaHHBIX B CBOCH
npodeccnoHaTEHOM obrnacrtu,
MaKeThl IPUKIIATHBIX TPOrPaMM JIst
pacuéra TEXHOJIOTHYECKUX
rapameTpoB 000pyI0BaHUS

YmMmenusa

YMeTsh:

MPUMEHSTh CTaHAapTHOE
IporpaMMHO€E oOecrieueHne
MIPU PEIICHUN XUMHYECKUX U
MaTepUaIOBEeTICCKUX 3a/1ad,
MIPU MTOATOTOBKE HAYUHBIX
nyOIuKaIui U JT0KJIa0B

[1K- 2 rOTOBHOCTBIO MPUMEHSTH
aHAJIMTUYECKHUE U YHCIIEHHBIE
METOBI PEIICHUS TTOCTABJICHHBIX
3aJa4, UCII0JIb30BaTh COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH,
MIPOBOJIUTH 00pabOTKY
“H(pOpMAIIUU C UCTIOJIH30BAHUEM
MPUKJIAIHBIX TPOrPAMMHBIX
CPEICTB cepbl
npoecCUOHATBLHOM 1eATebHOCTH,
WCTIOJh30BATh CETEBHIC
KOMIIBIOTEPHBIE TEXHOJIOTUH U
0a3el JaHHBIX B CBOEH
npodeccnoHanbHOM 001acTH,
MaKeThl MPUKJIATHBIX TPOTPaMM
JUISL pacy€Ta TEXHOJIOTMYECKUX
rapaMeTpoB 000pyAOBaHUS




Bnanenus
(HaBbIKH /
OTIBIT
JesITeNbH
OCTH)

Bnaners:
HaBBIKaMH PaOOTHI C HAYYHBIMH H

O6pa3OBaTCJ'II)HI)IMI/I nopTrajiaMu

Bnanets:

0a30BBIMH HaBBIKAMH
IPUMEHEHHUS CTaHIapTHOTO
MPOTPaMMHOTO 0OECTICUCHHUS TSt
pacuéra TEXHOJIOTHYECKIX
napaMeTpoB 000PYIOBAHHUS

IIK- 2 TOTOBHOCTBIO IPUMEHSATH
AQHAJTUTHYCCKUE U YHCIICHHBIC
METOJIbI PEIICHUS ITOCTABICHHBIX
3aj1a4, UCIIOJIb30BATh COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUH,
MIPOBOJIUTH 00pabOTKY
WH(POPMAIIMHY C HCTIOJIH30BAHUEM
MPUKJIAIHBIX TPOTPAMMHBIX
cpenctB cdepsl
npodeccnoHaATLHOM JIeATEIIBHOCTH,
WCIIOJIh30BaTh CETEBbIC
KOMITbIOTEPHbBIC TEXHOJIOTHHU U
0a3bl TaHHBIX B CBOCH
npodeccnoHaTbHOM 00J1acTH,
MAKEeThl PUKJIATHBIX IPOrPaMM
IUTA pacdy€Ta TEXHOJIOTHIYECKUX
napaMeTpoB 000pyIOBaHHUSI




2. Heab U MeCcTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOii MPporpaMMsl

JuciumimHa «MareMaTudeckoe MOJEINPOBAHUE TEXHOJOTMYECKUX IIPOLIECCOB» OTHOCUTCS K
BapUaTUBHON YaCTH, JUCLUIUIMHAM 10 BBIOOPY YaCTH.
JucuumuimHa u3y4aercsi Ha 2 ToJy 00y4eHuUs.
LlenssmMu u3ydeHus AUCHMIUIMHBI «MaTeMaTHuecKoe MOJIeIMPOBAHUE TEXHOJIOTHYECKUX ITPOLIECCOB »
SBJISIOTCSL:
— (opMupoBaHUe y CTYJICHTOB COBPEMEHHBIX MPEJICTaBICHUN 00 YPOBHE TEXHUUECKUX U
IIPOrPaMMHBIX CPEJICTB UCHOIb3YEMbBIX B XUMUKO-TEXHOJIOTHYECKOM IIPOU3BOJICTBE,
— OCBOCHME COBOKYIHOCTH MaT€MaTUYECKUX MO/IX0JI0B U TEXHUYECKHUX CPECTB, IPOTrPAMMHBIX
IPOAYKTOB, CETEBbIX TEXHOJIOIMH, HaNpaBjIeHHON Ha (JOPMUPOBAHHE CHENUANIBHBIX YMEHUN JUIs
pelIeHHs COBPEMEHHBIX HAYYHBIX TPOOIeM U 3a/1a4 Ha XUMHUKO-TEXHOJIOTHYECKOM MTPOU3BOJICTBE.

Jlnisi OCBOCHUS IUCIUTUTMHBI HEOOXOMMBI KOMIIETCHIINHU, C(HOPMUPOBAHHBIE B PAMKaX M3Y4CHUS
CIIeAYIOIUX JucHMIUIMH: «Marematuka», «llpuknagnas wmarematuka», «OOmas XumHuyecKas
TEXHOJOTUS», «XUMHUYECKHE pPEaKTOphl», «DJIEKTPOTEXHUKA U IPOMBILUICHHAs 3JIEKTPOHUKAY,
«Hpopmartuka,

3. Coaep:xanue padoyeii nporpamMmbl (00beM JUCHHUILINHBL, THIIBI M BU/IbI Y4eOHBIX 3aHATHI,
yueOHO-MeToIn4ecKoe odecreyeHne CaMoCTOSITe/IbHOI padoThl 00y4aI0IIMXC)

Coneprkanne paboueli mporpammel npeactapieHo B [Ipunoxenun Ne 1.



4, DoHJ OLIEHOYHBIX CpeaACTB MO JUMCHUIIJIHHE

4.1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uX (opMUPOBaHNSI B IPoIecce OCBOEHUSA
oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue Moka3arTejed U KpuTepueB OLEHUBAHMS
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNSI, ONMUCAHUE IIKAJI OLlEHUBAHUS

IIK- 2 TroTOBHOCThIO TPHMEHSATH AHATUTHYECKUE W YHUCICHHBIC METOABl PEIICHUS
MOCTaBJICHHBIX 3ajlay, UCIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJOTUH, MPOBOJIUTH
00paboTky wuH(MOpPMANMK C UCIHOIB30BAaHUEM MPHUKIAJHBIX TPOTPAMMHBIX CPEICTB CcQephl
pohecCHOHANBHOM /1eATEeIbHOCTH, UCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMH U 0a3bl
JaHHBIX B CBOEH MpodeccnoHAIbHON 00JIaCTH, MAaKeThl MPUKJIAJHBIX TporpamMMm Ui pacuéra
TEXHOJIOTHYECKHUX MapaMeTpoB 000pyI0BaHuUs

Oran [Inanupyembie pe3ybTaThl
OCBOCHMS oOyueHus He
KOMIIETEHIN (mokazaTenu JOCTHXKEHUS SAUTOHO 3auTeHo
51 3aJJaHHOT'O YPOBHS OCBOCHUS
KOMITCTCHITHH)
ITepBbIii 3HaTh: He 3naer CdopmupoBaHHbIe, HO
aTaln AHAJIMTUYECKUE U YHCIICHHbIE co/iepKaliie OTAeIbHbIC
METO/JIbI pacyéTa napaMeTpoB npoOeJIbl MPEACTaBICHUS O
TEXHOJIOTHYECKOTO AQHAJTUTUYECKUX U YUCIIEHHBIX
o0opynoBaHus METOJIax pacyéTa napaMeTpoB
TEXHOJIOTUYECKOTro 000pyI0BaHuUs
Bropoit YMers: He ymeer YMeer ucnonb3oBarb
JTarn MPUMEHSTh CTaHIAPTHOE CTaHJApPTHOE MTPOrpaMMHOE
IpOrpaMMHOe 00eCTIeUeHHE PH obecrieuenue rmpu o0padoTKe
pELICHUH XUMHYECKUX JKCIIEPUMEHTAJIbHBIX TAHHBIX U
MaTepHAIOBEAUECKUX 3a1a4, IIpU IMOArOTOBKC HAYYHBIX
MOJITOTOBKE HAYYHBIX nyOJIMKaui 1 JOKJIa10B
yOJIMKAIUi U JOKJIaJI0B
Tpernii 1. Bnaners: HaBbikamu paGoThI He Biiajieer HaBbIKaMu COCTaBJICHHS
3Tarl C HAYYHBIMH U BJIAJIEET 3aIIpoOCOB AJId MMOUCKa HeO6XO,Z[HMOfI
00pa3oBaTeIbHBIMU MTOPTATIAMH HH()OpMAIIH Fa HAYSHHX H
> B 6 00pa3oBaTebHbIX MOPTAJIaX B CETH
. BmageTs: 6a30BbiMu Wnreprer
HABBIKAMHU TIPUMCHEHHA Brnageet 6a30BbIMH HaBBIKAMU
CTaHIAPTHOI'O IPOIPAMMHOI0
N MPUMEHEHHUS CTaHIAPTHBIX
obecrieueHus Juis pacuéra N
Mporpamm Juist pacuéra
TEXHOJOTHYECKUX
TEXHOJOTMYECKUX MMapaMETPOB
napaMeTpoB 000PYIOBAHUS
obopynoBanusi, GopMaTUPOBAHUS
TEKCTOB, MMOCTPOCHUSI TPaUKOB U
PUCYHKOB

PeliTuHroBas cucremMa OIeHOK B MarucTparype HC NMpeaAyCMOTpCHaA

4.2. TunoBble KOHTPOJIbLHBIC 321aHUS WJIM HHbIE MATEPHAJIbI, HE00X0AUMBbIe /ISl OLECHKHU
3HaHI/II7[, yMeHHﬁ, HABBIKOB U ONIBITA A€ATC/IBbHOCTH, XaPAKTCPUIYIOIIHUX ITAIIbI
(popMHpoOBaHUsI KOMIIETCHIIUI B po1ecce OCBOCHNs 00pa30BaTeIbHOI NPOrpaMMBbl.
MeToaunyeckue MaTepuaJibl, ONpeae/souye NPoueaypbl OLlCHMBAHUS 3HAHUIN, YMEHHH,
HABBIKOB H ONBITA JeATEIbHOCTH, XaPAKTEPU3YIOLIMX 3TNkl opMHUpPOBaAHUSA
KOMIIeTCHIUH




Ortanel
OCBOCHUA

Pe3ynbrarel 00ydeHust

Kommerenims

O1neHoYHbBIE
CpeJicTBa

1-# 3Tan
3Hauusd

3HaTh:

AQHAIMTUYCCKUE ¥ YHUCIICHHBIC
METOJIbI pacuéra IMapamMeTpoB
TEXHOJOTHIECKOTO
o0opyoBaHUs

IIK- 2 TOTOBHOCTBIO
MPUMCHSITh
aHAIUTUYECKHE U
YHCJICHHBIE METO/IbI
pEIICHUS TTOCTABICHHBIX
3aJ1a4, UCIO0JIb30BaTh
COBpPEMEHHBIC
nH(pOPMaIMOHHBIE
TEXHOJIOTHH, IPOBOIUTH

00paboTky uHpOpMAaIHH C

HCIIOJIb30BAHHEM
TIPUKJTATHBIX
MIPOTrpaMMHBIX CPEACTB
cdepsl
po¢eCCHOHATBHON
JIESITEIbHOCTH,
HCIIOJIb30BATh CETCBEIC
KOMITBIOTEPHBIC
TEXHOJIOTMH U 0a3bl
IAHHEIX B CBOEH
po¢eCCHOHAIBHON
00J1aCTH, AKETHI
MPUKJIATHBIX TPOTrPaMM
JTA pacyéra
TEXHOJOTHYECKUX
napaMeTpoB
o0opynoBaHus

3ayer,
nabopaTopHbIe
paboTHI;
pedepar;
KOHTPOJIbHAS
paborta

VMmers:

MIPUMEHSTh CTaHIAPTHOE
MIPOrpaMMHOE 0OeCTIeueHrE MTPU
pELIeHNH XUMUYIECKUX U
MaTepUATIOBETICCKIX 33/1a4, ITPH
MOATOTOBKE HAYYHBIX
MyOJIMKAIMiA 1 JJOKJIaI0B

IIK- 2 TOTOBHOCTBLIO
MPUMEHSATH
AHAIINTHUYCCKHUEC N
YHUCICHHBIE METOIbI
pemeHI/m ITIOCTABJICHHBIX
3aJ1a4, HCIOIb30BaTh
COBPEMEHHBIE
nH(pOPMaIMOHHbBIE
TCXHOJIOTHUH, HpOBO)II/ITI)

00paboTKy HH(popMaIH ¢

HCIOJIb30BaHUEM
TIPUKITATHBIX
MIPOTPAMMHBIX CPEJICTB
cepsl
po¢eCCHOHATBHON
JIeSITEIIbHOCTH,
HCIIOJIL30BATh CETEBEIC
KOMITBIOTEPHBIC
TEXHOJIOTHH U 0a3bl
JIaHHBIX B CBOeH
npo¢eCCHOHATBHON
00J1aCTH, TAKEThI
MPUKJIATHBIX TPOTPaMM

3ader,
nabopaTopHbIe
paboTHI;
pedepar;
KOHTPOJIbHAS
pabora




JIT pacyéra
TEXHOJIOTHYCCKUX
apamMeTpoB
obopymoBaHus

3-i1 aran

Bnanets
HaBBIKAMHU

Bmaners:

HaBBIKAMH Pa0OTHI C HAYYHBIMU
1 00pa30BaTeIbHBIMU
ropTajamMmu

Bmaners:

0a30BLIMH HABBIKAMH
MIPUMEHEHUS CTAaHIAPTHOTO
MIPOrPaAMMHOT0 0OeCTICUeHHUS
JUTSl pacu€ra TEXHOJOTHUYECKUX
rapamMeTpoB 000PYI0BAHUS

IIK- 2 TOTOBHOCTBIO
MIPUMEHSATD
aHAIMTUYECKHE U
YHCIICHHBIC METObI
pEIICHUS TTOCTABICHHBIX
3aJ1a4, UCIO0JIb30BaTh
COBPEMEHHBIC
nH(pOpMaIIMOHHBIE
TEXHOJIOTHH, IPOBOIUTH

00paboTKy UH(pOpMaLIUU C

UCTIOJIb30BaHUEM
TIPUKJTATHBIX
MPOTPAaMMHBIX CPEICTB
cdepsl
npoeCCUOHATBLHON
JIESITEIIBHOCTH,
UCIIOJIb30BaTh CETEBBIC
KOMITBIOTEPHBIC
TEXHOJIOTHH U 0a3bl
JIAHHEIX B CBOEH
npodeccnoHaNbHOMI
0071aCTH, IAKETHI
MPUKIIAJIHBIX TIPOTPAMM
JTA pacyéra
TEXHOJOTUYECKHIX
rapaMeTpoB
o0opynoBaHus

3ayer,
nabopaTopHbIe
paboTHI;
pedepar;
KOHTPOJIbHAS
paborta

IIpumepHBIe BONIPOCHI VIS 3a4€TAa:

03 N O A W N~

. [lonsiTue MaremMaTnuecKas MOJIEIb.
. Kimaccudukamms maTeMaTH4ecKUX MOJIEIEH.

. JInHelHpIle MaTEMAaTHYECKUE MOJICIIH.

. Henunelineie ACTCPMUHHUPOBAHHBIC MOACIIN.

. 'eomerprueckoe npeacraBieHue MAaTEMAaTHIECKUX MOJIEIIEH.
. IlocTpoeHne MaTeMaTHUECKON MOJIENH CBEPIIEHUS JIa3€POM.

9. Mopenu, 3a1aHHbIE B BUJI€ YPABHEHUI B YACTHBIX ITPOU3BOHBIX.

10. Croxactuueckue wmognenu. CoctosHue. MpeHTHQHKAIMA >MIUPUUECKUX MaTeMaTHYECKHX

MOJIEIIEN.

11. Ucnonb3oBaHnE METOJ]a HAUMEHBIIIUX KBAIPaTOB.

. UccnenoBanue npocreiiiieil MareMaTH4eCKON MOJIeNH paboThl ra30TYpOUHHOTO JIBUTaTes.

. MaTematuueckas MoJIesib B BUI€ OOBIKHOBEHHBIX AU PepeHInaIbHbIX YpaBHEHUN




12. CTaTUCTHYECKHE METObI MPOBEPKH aICKBATHOCTH MaTeMaTH4eCKux mojaenei Mnentudukamms
rapamMeTpoOB MaTEMaTHYECKON MOJIETN CUIIbI PE3aHUs TOKAPHOM OIEepaliH.

13. Be16op ontumManbHONW IMIIUPHUECKONW MOJIEIH.

14. HUcnonb3oBanue kputepus Duimiepa i TPOBEPKH 3HAYMMOCTH BBICIIMX CTEIEHEU
MaTeMaTU4eCKOW MOJEIIH.

15. OOume cBeieHus: 0 TEOPUU IPUHATUS PELLICHUH.

16. O6u1ast MaTemMaTH4eCKass MOCIIb (OPMUPOBAHUS ONTUMAIBLHBIX PEIICHHH.

17. TlocTpoeHue W pelieHWe ONTHUMHM3AIMOHHOW 3alauu MpUHATHS permeHus (3amgada o Oake ).
MHoOrokpurepranbHble 3aa4y IPUHATHS PELICHUN.

18. ITocTpoenue pemiennii, onTuMaabHbIX 110 [lapero (JIByxkpurepuanpHas 3amada o 6ake).

Kaxxnplii cTy1eHT JOKEH BBIIOIHUTH 10 TPU JJAOOPATOPHBIX pabOThI, TOATOTOBUTH IO HUM
OTYET B BJICKTPOHHOM BHUJI€ U IUCbMEHHO OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

JlabGoparopHbie padoThI 10 AMCHUIINHE
Tembl J1a00OPATOPHBIX 3aHATHI
0 IUCIUIIMHE MareMaTH4ecKoe MOJIETMPOBAHNE TEXHOIOTUYECKUX MPOLIECCOB

Howmep 3ansitus KOHTpOJII/IpyeMLIC pa3acibl HaumeHnoBanue
JUCHUITIIMHBI OIOCHOYHOTI'O CPCACTBA
JlabGoparopHoe Ornpenenenne KOpHEN ypaBHEHUI Otuer o abopaTopHOit
3ansaTue 1 rpaduuecKUM U UTEPAITUOHHBIMU METOAAMH pabote Ne 1 B aneKTpOHHOM
BUJIE
JlabopaTopHoe Anmnpokcumanys TMHEHHbIX QYHKINH. Otuer no naboparopHoit
3aHsATHE 2 Meron HaMMEHBIINX KBaAPaTOB pabote Ne 2 B 3/IeKTpOHHOM
BUJIE

Kpurepuu ouieHKH 1a00paTopHBIX padoT:

«3a4TeHO» BBICTABIISCTCS CTYACHTY, CCJIN KAXI0C U3 3a)1aH1/1171 BBITTOJTHCHO KaK MUHUMYM Ha
80%;

«He 3auTeno» BBICTABIsAETCS CTYACHTY, €CJIN KAXKIOC U3 SaﬂaHI/Iﬁ BBIINMOJIHEHO MCHBIIIC, YEM
Ha 80%.

IIpumep BapnaHTa KOHTPOJIbHOM PadoTHI

Taonuua 4.2.1.

BapuanTt Bripaxxenue 3HaYEHUs IEPEMEHHBIX
a b C d e
1 y = a’clnd —e3 3,00 4,00 5,00 6,00 7,00
2 y=a-— bce? 2,50 1,32 3,50 3,00 5,00
3 y = ab+c2d® 4,20 2,40 3,20 8,60 4,00
4 y=a- bY +e Ig C 1,50 2,50 4,78 7,65 8,15
5

y=(a—b)?+ci—e | 22 3,50 8,50 9,00 5,00

KommnuiekT 3axanuii 1)1 KOHTPOJILHO padoThl
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Bapuanr 1

b 3
1. Paccuuraiite 3navenns dyaxman Y = & CINd —€° | ucronesys crammaprasie bynxmm

npuinoxkenus: Calc (ecim ycranosiien naker Libre Office) unu MS Excel (ecnu ycranoBnena
OC Windows). Heob6xomumble 1aHHBIE B3ATh M3 TaOIuIp! 4.2.1.

2. Onpenenute Hynmu QyHkuuu Y=sinS+exp(x)+x-25 wa otpeske [0; 4] ¢

touHocThi0 €=0.002 o merony Hetotona. [Toctpouts rpaduk ¢pynkmnuun y=Ff(X)

Ha npomexyTke [0; 4]. O003HaYUTh OCH, 1aTh HA3BaHUE JUArpaMMBI.
3. Pacxoz[ BCIIICCTBA M B peaKTope IIOAYUHSACTCA 3KCHOHCHHI/IaJ'IBHOMy 3aKOHY

_ —kt
M (t) - M 0 * e . :‘)KCHepI/IMCHTaHBHBIe JaHHBIC ITPCACTABJICHBI B Ta6J'II/IH€Z

T, muu | M, Moiubs/n
15 1,500
20 1,12
25 0,975
30 0,828
35 0,626

A) Jluneapu3yiTe HCXOAHYIO SKCIIOHEHIIMAIBHYIO 3aBUCHMOCTD, TIPOJIOTapu()MUPOBAB €€ C
UCIIOJIb30BaHUEM HATYPaJIbHOIO Jiorapugdma.
b) C ucnonp3oBanrneM MeTOJ]a HAUMEHBIIUX KBAAPaTOB ONPEACINTE HAYaJIbHOE 3HAUEHUE

BCIICCTBA M 0 U 3HAYCHUEC KOHCTAHTBI CKOPOCTH pacxoda BCIICCTBA K.

BapuanT 2

d
1. Paccuurtaiite 3nauenns Qynxumn Y =8 —DCE" | ucnomssys crammaprasle (yHKuuM
npunoxenus Calc (ecnu ycranosnen naker Libre Office) wiu MS Excel (ecnut ycranosnena
OC Windows). Heobxomumble TaHHBIE B35Th U3 TaOIUIb! 4.2.1.

2. Onpenenute uyan ¢ynkiuu y=sinl0+exp(x)+x-20 Ha otpe3ke [0; 4] ¢
touHocThio €=0.002 o metoxy Herotona. [Toctpouts rpaduk dpyukmun y=Ff(X)

Ha ipoMexyTke [0; 4]. O003HaUNUTh OCH, IaTh HA3BAaHUE AHATPAMMEI.

k _ k e p Ea/RT
3. Koncranra CKOpPOCTH peaknuuu OITMChIBACTCSA YpaBHCHHEM ™ — N\ e .

SKCHepI/IMeHTaHBHLIe JAaHHBIC IPECACTABJICHLI B Ta6n1/1ue:

T, C° | k, n/mMosB*MHH
N 100

N+20 82

N+40 71

N+60 55

N+80 42

A) JluneapusyiiTe UCXOAHYIO SKCIIOHEHIIMAbHYIO 3aBUCUMOCTD, TPOJorapu(MUpoBaB ee ¢
UCIIOJIb30BaHUEM HATYPaJIbHOTO Jiorapudma.

b) C ucnosb30BaHnEeM METO/Ia HAUMEHBIIINX KBaAPaToB onpenenute Ko u Ea.opueHTHpYSCh Ha
JTAaHHbIE TAOJIHUIIBI.

Bapmuanr 3

11



2e
1. Paccuwraiite 3HaueHusi QyHkuuu Y = ab+cd , MCIIOJIb3YSl CTaHIApTHbIE (DYHKIMH

npuioxenns Calc (ecmu ycranosnen naker Libre Office) unm MS Excel (eciu ycranoBicHa
OC Windows). HeoOxoaumble qaHHBIE B3STh U3 TaOmub 4.2.1.

2. Onpenenute Hyan (ynkiun y=sinl5+exp(X)+x-15 Ha otpeske [0; 4] ¢
touHocThI0 €=0.002 o metony Hetotona. [Toctpouts rpaduk dpynkmnun y=Ff(X)
Ha ipoMexxyTke [0; 4]. O603HaUUTh OCH, 1aTh Ha3BaHWE JUATPAMMEI.

k _ k e p Ea/RT
3. Koncranra CKOpPOCTH pC€aKnuu OITMCBhIBACTCA YpaBHCHHUEM N — I\ e .

:‘)KCl'IepI/IMCHTaJ'IBHBIe JaHHBIC IPCACTaBJICHBI B Ta6J'II/II_[eZ

T, C° | k, n/mMosIb*MUH
N 103

N+20 83

N+40 70

N+60 54

N+80 41

A) Jluneapu3yiTe HCXOAHYIO SKCIIOHEHIIMAIBHYIO 3aBUCHMOCTD, TIPOJIOTapu()MUPOBAB €€ C
MCIIOJIb30BaHUEM HATYPaIbHOTO JIorapudma.

b) C ucnosb30BaHMEM METO/Ia HAUMEHBIIINX KBaApaToB onpeaenute Ko u Ea.opueHTUpysch Ha
JaHHBIE TAOTHUIIBL.

Bapuanr 4

d
1. Paccunraiite snauenns ¢pynxuun Y = ad—D0° + €19 C | ucnonesys crannaprsie gpynxiun

npuinoxkenus Calc (ecnu ycranosnen naker Libre Office) umu MS Excel (ecnu ycranoBnena
OC Windows). Heob6xomumble TaHHBIE B3STh M3 TaOIuIp! 4.2.1.

2. Onpenenure Hyaun (yakoun Y=Sin25+exp(X)+x-5 wHa otpeske [0; 4] ¢

touHocThio €=0.002 o merony HetotoHa. [Toctpouts rpaduk dpynkmun y=Ff(X)

Ha ipoMexxyTke [0; 4]. O003HauUTh OCH, 1aTh HA3BAaHUE AUATPAMMEBI.
3. PaCXOI[ BCIICCTBA A B peaKkTope IIOAJYHHACTCA OKCIIOHCHIUAJIBHOMY 3aKOHY

—kt
A(t) = Ab °€ . 3KCHepI/IMeHTaJ'ILHI>Ie AAaHHBIC IPC/ICTABJICHBI B T8.6J'II/II_ICZ

T, mun | A, Monb/n
N 1,495
N+5 1,113
N+10 0,975
N+15 0,823
N+20 0,620

A) JluneapusyiTe UCXOIHYIO SKCITOHEHITNATBHYIO 3aBUCHMOCTb, TTPOJIOTapu(MHUPOBAB €€ C
UCIIOJIb30BaHUEM HATYpPaIbHOTO JIorapuQma.
b) C ucnons3oBaHreM MeTO/Ja HAMMEHBITUX KBAJAPATOB OMpPEACINTE HauaIbHOE 3HAUYCHUE

BCIICCTBA M 0 U BHAYCHHUEC KOHCTAHTBI CKOPOCTHU pacXoda BCIICCTBA K.

Bapwuant 5
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2 d
1. Paccumraiite suauenus Qyuxuun Y =(8—D)"+C° —€, nucnomssys crammapruse

byukuuu npunokenuss Calc (ecnu ycranosnen maker Libre Office) wim MS Excel (ecnu
ycranosieHa OC Windows). Heo6xoauMbie gaHHbIC B3STh U3 Tabuibl 4.2.1.

2. Onpenenutre Hynmu QyHkuuu Yy=sin7+exp(x)+x-23 Ha otpeske [0; 4] ¢
touHocThI0 €=0.002 o metony Hetotona. [Toctpouts rpaduk dpynkmnun y=Ff(X)

Ha ipoMexyTke [0; 4]. O003HaUNUTh OCH, 1aTh HA3BAaHUE AHATPAMMEI.
3. CKopoCTb peakiu N- ro mopsjaka onuceiBaercs ypasHenuem V=KeC". Pacxon Bemectsa M B

—kt
pPEaKTOpE MOIYMHSIETCS SKCIIOHEHIIMAIIbHOMY 3aKOHY M (t) =M 0 *€ . DkcnepumenTanbHbIe
JaHHbIE TIPEJICTABJICHbI B TaOJIHIIE:

Ce10* monn/n |V
N+1 0,042
(N+1)+2 0,112
(N+1)+3 0,182
(N+1)e4 0,246
(N+1)e5 0,262

A) JIuneapu3yiiTe UCXOAHYIO SKCITIOHCHIIMAILHYIO 3aBUCUMOCTD, TIPOJIOrapu(MUPOBAB €€ C
UCIIOJIb30BaHUEM JIECATUYHOTO UM HATypajIbHOTro Jorapudma.

b) C ucnonp3oBaHneM METO/1a HAMMEHBIIINX KBAJAPATOB OMPEIEIUTE HauadIbHOE 3HAUYCHUE
ckopoctd Vo U MOPSAOK peakiuu N.

KpuTtepun oieHKH KOHTPOJIbHOMH PadoThI:

«3a4TeHO0» BBICTABISETCS CTYJAEHTY, €CIIM KaK0€ U3 3a/IaHuil KOHTPOJIbHBIX paboT
BBITIOJIHEHO KaKk MUHUMYM Ha 80%;

«He 3a4TeHO» BBICTABISETCS CTYICHTY, €CJIM KaX10€ U3 3aJaHUui KOHTPOJIBHBIX padoT
BBIIOJIHEHO MEHBIIE, yeM Ha 80%

IIpuMmepHbIe TeMbI pedepaToB

1. MHudopmarmoHHas peBOIOLHUS U TPOU3BOJICTBO.

2. AnropuTMH3alMsA U IPOrPaMMHUPOBAHNE XUMHKO-TEXHOJIOTHYECKUX TPOIIECCOB.

3. Kommbrorepu3anusi pou3BOJICTBEHHON JIEATETHBHOCTH.

4, KOMHBIOTCpHOC MOJCIMPOBAHUC XUMUKO-TEXHOJIOTMYECKUX CUCTEM.

5.

6. KoMmmbploTepHbIE TEXHOJIOTMH B HAy4YHOM OJKCIICPHMEHTE, MOJCIMPOBAHUM M 00paboOTKe
pe3yJIbTaToB.

7. KoMrmbroTepHble TEXHOJIOTHH B PEILICHUH IPOM3BOICTBEHHBIX 3a/1ay.

8. KoMmmbroTepHbIe TEXHOJIOTHH B HE(TIHOW POMBIIUICHHOCTH.

9. TI'moGamu3anms UHGOPMAIMOHHBIX MPOIECCOB: UCTOPHUYECKUE TPEINOCHUIKH, TIEPCIIEKTHUBEI,
TIPUHITUTIBI TMCOATAHCOB, YEIOBEUECKOE H3MEPEHHE.

10. [enu u 331291 MaTEMaTUIECKOTO MOJICIIUPOBAHUS TIPOIIECCOB U CUCTEM.

11. TlonmHOMHATIBHBIE MOJENM W WX HCIOJL30BAHUE TPH MOJICIIMPOBAHUN TEXHOJIOTUIECKUX
MIPOLIECCOB.

12. CratucTrdeckre METO/IbI IPOBEPKH aJICKBATHOCTH MaTEMAaTHYCCKAX MOJICTICH.

Kpurtepuu u MeToiMKa olleHUBAHUS:

13



- 3auTeHo — Pedepar 10oCTaTOYHO MONHO PACKPHIBACT 3asBICHHYIO TeMy. PacKkpbiTa akTyallbHOCTh
TEMaTUKH. Pa3HOCTOpPOHHE TpEACTaBICHBI TOCIEIHUE HCCIeqoBaHus. TekcT pedepara HammcaH
TPaMOTHO ¥ CAMOCTOSTEIHHO, UCIIONB3YsI Pa3IMYHbIC HCTOYHUKH JIUTEPATyphl. JIuTeparypa Xoporio
nogoOpaHa ® THIATENBHO MpoaHamu3upoBaHa. OQopMIIEHHE TOJHOCTBIO  COOTBETCTBYET
TpeOOBaHUAM.

Jlomyckarorcsi HEOONIbIIME HEAOYEThI: HEOOJBIIOE KOJIMYECTBO CCHUJIOK Ha COBPEMEHHBIC
UCCIICIOBaHMs, HE OYEHb TITyOOKH aHAJIM3 COBPEMEHHOM JTUTEpaTyphl; TpaMMaTHUECKUEe OUIHOKH
(ue 6omnee 5%), HeKOTOpbIE OIMOKHU B pOpMATHPOBAHUU TEKCTa pedepara.

- He 3auTeHo — Tema pedeparta He packpbiTa. Her o6ocHOBaHMS akTyanbHOCTH. TekcT pedepara
HamucaH HerpamoTHO. OYeHb Majio JAaHHBIX O IMOCIEIHUX HCCIeNoBaHMsX. Jlureparypa Iuioxo
nogo0paHa v MpoaHaIM3UpPOBaHA.

4.3.  Peiimunz-nian Oucyuniumbl

MonynbHO-pEeHTHHIOBasi CUCTEMA IIPU 00YYEHUH B MarucTpaType He IPUMEHSETCSI, I03TOMY
PEUTHHI—IUIAH IUCLUIUIMHBI HE COCTABIISIICS.

5. YueOHO-MeTOAMYECKOE U HH(pOpMALIMOHHOE 00ecnieYeHHe U CUMITUHBI

5.1. IlepeyeHb OCHOBHOII U IOTIOJIHUTEIbHOI y4eOHOM JuTepaTypbl, He0OX0AMMOM 1151
OCBOEHMS THCIMIIJIMHBI

OcHoBHasi iMTEepaTypa:

1. MaremaTnueckoe MOJEIMPOBAHUE XMUMMKO-TEXHOJIOTMYECKHX IPOLECCOB [DIEKTPOHHBIN
pecypc] : yaue6Hoe ocobue / H.B. Yuiesa [u ap.]. — Dnextpon. gan. — Tomck : TITY, 2014.
— 135 ¢. — Pexxum poctymna: https://e.lanbook.com/book/62934. — 3ar1. ¢ skpaHa.

2. Cytarud, B.M. OcHOBBI NpOEKTUPOBaHHUA M OOOpYAOBaHHE MPOMU3BOJCTB MOIMMEPOB
[DnexTpoHHbIH pecypc] : yueoHoe mocodue / B.M. Cytsrun, A.A. Jlsnkos, B.I'. bonnaneros.
— OnektpoH. naH. — Cankr-IlerepOypr : Jlanb, 2018. — 464 c. — Pexum poctyna:
https://e.lanbook.com/book/99213. — 3ar. ¢ 3kpaHa.

3. T'ymepoB, A.M. MaremaTHueckoe MOJEIMPOBAHNE XMMUKO-TEXHOJIOIMUYECKHX IPOLECCOB
[DnexTpoHHbIi pecypc] : yuebHoe mocodue / A.M. I'ymepoB. — DnekTpoH. naH. — CaHKT-
[TerepOypr : Jlanb, 2014. — 176 c. — Pexxum nocryna: https://e.lanbook.com/book/41014.
— 3aru. ¢ skpana. CosetoB, b.f. UHpopManoHHbIE TEXHOJIOTHU: TEOPETUIECKHUE OCHOBBI
[DnexTpoHHBI pecypc] : yueOHoe mocobue / b.S. ComeroB, B.B. llexanoBckuif. —
OnektpoH. maH. — Cankr-Ilerepoypr : Jlans, 2017. — 444 c. — Pexum noctyma:
https://e.lanbook.com/book/93007. — 3aru. ¢ skpaHa.

4. Cawmoiinos, H.A. [Tpumeps! u 3a1aun 1o Kypcy "MaTtematuueckoe MOAEIUPOBaHUE XUMUKO-
TEXHOJOTHYECKHX MpoiieccoB [DneKTpoHHBIN pecypc] : yaueOHoe mocodue / H.A. Camoiinos.
— OnektpoH. naH. — Cankr-Ilerepoypr : Jlans, 2013. — 176 ¢. — Pexum pocryna:
https://e.lanbook.com/book/37356. — 3ar. ¢ skpaHna.

5. Exmakos, IO.II. VYmpasnenue mnporpaMMHbIMU mpoekTamu. CraHAapThl, MOZAEIU
[DnexTpoHHBIH pecypc] : yaebHoe mocodue / FO.I1. ExnakoB. — DnekTpoH. naH. — CaHKT-
[MerepOypr : Jlanb, 2019. — 244 ¢. — Pexxum pocryma: https://e.lanbook.com/book/111914.
— 3ar. ¢ sKpaHa.

6. Tropun, O.I'. YpaBieHre NOTEHIUATHHO OMTACHBIMU TEXHOJOTHUSIMH [ DIIEKTPOHHBIN pecypc|
: moHorpadus / O.I'. Tiopun, B.C. Kanbuuukwmii, E.®. XerpoB. — DnekTpoH. maH. —
Bonorna : "Uudpa-Umxenepusa", 2011. — 280 c¢. — Pexum gocryma:
https://e.lanbook.com/book/65134. — 3aru. ¢ skpaHna.

7. BaBwioB, B.JI. MuxkpocucremMHble IaTYMKA (PU3MUECKUX BEJIMYMH: B JBYX YaCTAX
[OnexTponnslii pecypc] : wmonorpadus / B.JI. Basumos, C.II. Tumomenkos, A.C.
TumomenkoB. — DnekTpoH. gaH. — Mocksa : Texnocdepa, 2018. — 550 c¢. — Pexum
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10.

11.

12.

13.

14.

15.

16.

17.

18.

5.2.

nocryna: https://e.lanbook.com/book/110960. — 3aru. ¢ 3xpaHa.

JonosHUTEIBHAS JIUTEPATypa:
Hesxonos, B.II. DHmukionenuss KOMIBIOTEPHOM ainreOpbl [DIEKTpOHHBIM pecypc|
sarmkoneaus / B.I1. IpskonoB. — Dnektpon. nan. — Mocksa : JIMK Ilpecc, 2010. — 1264
¢. — Pexum nocryna: https://e.lanbook.com/book/1179. — 3aru. ¢ skpana.
Hukutun, B.C. Texnonorum Oyamymero [Dnekrponnblii pecypc| / B.C. Hukutun. —
OnekTpoH. gaH. — MockBa : Texnochepa, 2010. — 264 c¢. — Pexum pnocryma:
https://e.lanbook.com/book/73005. — 3ar. ¢ 3kpaHna.
WudopMallioHHbIE  TEXHOJOTUM  MPOCKTUPOBAHUS  DPATUOIICKTPOHHBIX  CPEACTB
[DnexTpoHHBIH pecypce] : yaeoHoe ocodue / JI.FO. Mypomiies [u ap.]. — DAEKTpoH. 1aH. —
Cankr-Ilerepoypr :  Jlams, 2018. — 412 c¢. — Pexum  nocryma:
https://e.lanbook.com/book/109618. — 3aru. ¢ skpaHa.
Kyaunos, FO.1. OcHoBBI coBpeMeHHOM MHGOpMATUKU [DNEKTPOHHBIA pecypc] : yuyeOHoe
nocobue / FO.U. Kyaunos, ®@.®D. [Tamenko. — DnexTpoH. gan. — Cankr-IlerepOypr : Jlans,
2018. — 256 c. — Pexum poctyna: https://e.lanbook.com/book/107061. — 3aru. ¢ skpaHa.
Kyaunos, FO.M. IlpakTukym 1o OCHOBaM COBPEMEHHONW HH(POPMATUKU [DIEKTPOHHBIN
pecypc] : yuebHoe nocobue / FO.1. Kynunos, @.®. [Tamenko, A.1O. Kenuna. — DnekTpoH.
naH. — Cankr-lIlerepOypr : Jlawp, 2011. — 352 c¢. — Pexum pocryna:
https://e.lanbook.com/book/68471. — 3ar. ¢ 3kpaHa.
[TpakTikym o nHpopmaTuke [ DIeKTpOHHBIH pecypce] : yaeOHoe mocodue / H.M. ArnpeeBa
[u np.]. — Dnekrpon. nan. — Cankrt-IlerepOypr : Jlans, 2019. — 248 c. — Pexxum noctyna:
https://e.lanbook.com/book/111203. — 3aru. ¢ sKpaHa.
JlorynoBa, O.C. Uudopmatuka. Kypc neknuit [Dnekrponnsiit pecypce] : yuebnuk / O.C.
JlorynoBa. — OnextpoH. naH. — Cankr-IletepOypr : Jlans, 2018. — 148 c. — Pexum
noctyna: https://e.lanbook.com/book/110933. — 3aru. ¢ skpaHna.
[Ipaktuxym no uHpopMaTuke [ DNEKTPOHHBIN pecypc] : yuebHoe mocobue / H.M. Annpeesa
[u 1p.]. — DOnextpon. naH. — Cankr-IlerepOypr : Jlanp, 2019. — 248 c. — Pexum nocryna:
https://e.lanbook.com/book/111203. — 3ari. ¢ skpana.MeToanka o0y4eHUs] HHPOPMATHKE
[DnexTpoHHBIH pecypce] : yaebHoe mocodue / MLIL. Jlamuuk [u ap.] ; [Tox pen. M.IL. Jlamuuka.
— DOnektpoH. gan. — Cankr-IlerepOypr : Jlans, 2018. — 392 ¢. — Pexkum nmoctyma:
https://e.lanbook.com/book/109631. — 3aru. ¢ 3kpaHa.
I'pomieB, A.C. Uudopmatuka [Dnextponusiii pecypc] : yuebnuk / A.C. I'pomes, I1.B.
3aKiskoB. — DnekTpoH. 1aH. — Mocksa : JIMK Ilpecc, 2018. — 672 ¢. — Pexum nocryna:
https://e.lanbook.com/book/108131. — 3aru. ¢ skpaHa.
HNudopmannonnsie TexHonoruu. bazoseiit kype [DnekTpoHHbIH pecype] : yueOHuk / A.B.
Koctiok [u ap.]. — Dnexrpon. nan. — Cankr-IlerepOypr : Jlanp, 2018. — 604 ¢. — Pexum
nocryna: https://e.lanbook.com/book/104884. — 3aru. ¢ sxpaHa.
OcHOBBI HH(POPMAIIMOHHBIX TEXHOJOTUN [ DNEKTpOHHBIN pecypc] : yueObnoe nmocodue / I'.1.
Kupeesa [u np.]. — DOnekrpon. nan. — Mocksa : JIMK Ilpecc, 2010. — 272 c. — Pexum
noctyma: https://e.lanbook.com/book/1148. — 3arm. ¢ skpana.

Ilepedyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTepHeT» N
NMPOrPaMMHOI0 o0ecredeHnsl, He0OXOAUMBIX 1JIs1 OCBOCHHS 1M CHHUILIUHbI

Ha xumnueckom ¢akynbpTeTe bamkupckoro rocyjapcTBEHHOTO yHUBEpcUTeTa (Ipu Kadeape

buznyecKol XMMHM M XUMHUYECKOW SKOJOTMHM) HMMeeTcs 2 KOMIIbIOTepHBIX Kiacca. IlepBblit
KOMITBIOTEPHBIN KJlacCc OcCHamieH 13-10 MOHOOJIOKaMHM Ha 0a3e JBYXbBAJCPHBIX IPOIECCOPOB
IntelPentiumDual-Core 3.2 I'Tiy u omeparuBHoi mamsta 2I'6. BTopoii KOMIBIOTEpHBINH Kiacc
ocHameH 15-10 KoMIbIOTepaMu Ha 0a3e deThipexbsaepHbIx nporeccopoB IntelCoreis 3.2 I'Tu u
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onepatuBHOW mamATu 416.IlepcoHanbHble KOMIBIOTEPHl O0OMX KJIacCOB OOBEIMHEHBI B OJHY
JIOKQJIbHYIO CETh JJIsl 00ecreueHus 1OCTyna K Hay4HO U MEeTOANYECKOM TUTepaType YHUBEPCUTETA;
UMEeTCsl JIOCTYNl B CeTh HHTepHEeT. KoMIbploTepbl BTOPOro Kiacca, MOMHUMO O(MUCHBIX HYXI,
BBIMOJHSIOT (DYHKIUIO BBIUMCIUTENHHOTO 1eHTpa. OHU 0OBEAMHEHBI B €IUHBII BBIYUCIUTEIbHBIN
KJactep Juid oOecreueHust COTPYIHHKAM Kadeapbl, acmUpaHTaM U CTYAEHTaM BBIYMCIUTEIbHBIX
MOIIHOCTEH MJii NpOBeACHHs HaydHbIX padoT. [Ipum 5TOM uHcCHoNb3yeTcsi HEKOMMeEpUYecKoe
nporpaMmMmHoe obecrnieuenue: oducHeii maker LibreOffice, nporpamma mis mpodeccroHaIbHOTO
noctpoenust rpaduxoB Gnuplot, makerst Orca u Firefly ans mpoBeneHus KBaHTOBO-XHMHYECKUX
pacuetoB, NAMD — nporpamma 1t poBeeHHs pacdeTOB MOJIEKYJISIPHON JUHAMMKH, IIPOTPaMMBbl
JUTS BU3YaJIM3aI[MK BEIYHMCIIUTENIBHBIX 3kcriepuMenToB — ChemCraftlite, VMD, Molden.

VYHuBepcuter obecrieueH HEOOXOIMMBIM KOMIUIEKTOM JIMIICH3HOHHOTO IPOTPAMMHOTO
obecrieueHust TUCIUIUIAH (MOTYIIEH ).

DNeKTpoHHO-0MOIMOTeYHast cucTteMa (QJIEKTpOHHAs OMONIMOTEKa) W AIIEKTPOHHAS
nH(pOpPMallMOHHO-00pa3oBaTeIbHasl cpeia YHUBEPCUTETa 00eCreunBalOT OJHOBPEMEHHBIN JTOCTYI
6onee 25% oOyyaromuxcs o JaHHOMY HalpaBiIeHUIONOATOTOBKH.

CTyneHThl IMEIOT BO3MOXKHOCTb JOCTYMA K (JOHJIaM y4eOHO-METOINYECKOM TOKYMEHTAIUH,
oubmmorpadguueckuM M pedepaTUBHBIM 0a3aM JTaHHBIX, JCKTPOHHBIM OHMOIUOTEYHBIM CHCTEMaM
(«DNEeKTPOHHBIM YUTANBHBIM 3al», «YHHUBEpCUTETCKas OubiInoTeka oHnaiHy, «Jlap» 1O
JUCHUTUTMHAM €CTECTBEHHOHAYYHOTO HAINpaBJICHHUS), K AJIEKTPOHHOMY KaTaJory OHOIMOTEKH U
WuTepHer-pecypcam (0a3bl JaHHBIX POCCUUCKUX OMOIMOTEK, MOJTHOTEKCTOBBIE 0asbl JaHHBIX:
karajgor aBropedeparoB u auccepranuii PI'b, HayuHas snekTpoHHas Oubmmoreka «eLibraryy,
onnaiin 6a3a nmanHbix «Polpred», marentHas 0aza nanHbix «Questel», MyJIbTUIUCIUIUIMHAPHBIN
XKypHaJ «Science» u MyJIbTHANCIUILITHHAPHBIN pecypc «AnnualReviews» u ap.). Best Heobxomumast
yueOHO-MeToInYecKasi JOKYMEHTAIlUs JJIs CTYJIEeHTOB pa3MellleHa Ha caifte By3a, goctym — 1o [P
aJgpecaM JIOKAJIbHOM CETH By3a.

KpoMme nepeuncieHHOro MMerTcs CleAyIOIINe PecypChl:

- LibreOffice (Calc, Writer, Impress, Baseur.n.)

- Skype

- BeOunap

- IToprain snekTponHoro odyuenus BI'Y e.bsu.ru

- Cucrema quddepeHIpoBaHHOTO HHTEpHET-00y4YeHus Hecadem

- Moodle.bsu.ru

- JInuHbIi KaOUHET MpenoaaBaTenu win cryaenta bI'Y http://my.bsu.ru/

- degepaibHOE MHTEpPHET — TeCTUpOBaHME: MpoeKThl «MHTepHeT-TpeHaxepsl B cdepe
npodeccHoOHaTbHOTO  oOpa3zoBaHus» W «PDenmepanbHBIi  WHTEpHET-dK3aMeH B cdepe
npo¢eCCHOHATBLHOTO 00pa30BaAHMSIY.

- aBTOMAaTH3UPOBaHHAS CHCTEMA YIPaBJICHUs - 0a3a TaHHBIX «YHUBEPCUTET

- DIIEKTPOHHBbIE OMOMMOTEUHBIe cHCTeMBbl: PykoHT, u3natenbctBo «Jlanp», KoHcynpTant
CTy/IeHTa

- TectoBeld jgoctym: AmericaninstituteofPhysics, Znaniun.com, Casc, Penakiust >xypHayioB
BMJGroup, bubnnoPoccuka, 3ekTpoHHas KOJUIEKIUs KHUT U skypHaioB InformaHealtcare, Polpred,
ScienceTranslationalMedicine, komnekuus xypaaiaoB BMGGroup.
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6.MaTepI/IaJILHO-TeXHH‘IeCKaﬂ 6333, H606XOL[I/IMaﬂ AJI OCYIIECTBJICHUS 06p330BaTeJ’[LHOFO npouecca mo IMCUIlJINHE

HaumenoBanue
cnenraJbHBIX MOMeIeHuit
M IOMeEIeHNIi 1JIs

OcCHalIEHHOCTD CIIeHAIbHBIX IIOMeleHUI U IIOMeleHMIl VIS CAaMOCTOATeIbHOI padoThI

IlepeyeHb JIMLIEH3UOHHOTO
NPOrpaMMHOI0 obecrne4yeHusl.
PexBM3UTHI NOATBEPKIAIOLIETO

CaMOCTOSATEILHON PadoThl JAOKYMEHTA
y4yeOHas ayauTopuMs JJs Aynutopusi Ne 405 1. TIpaBa Ha mporpammsl aas OBM
NpoBeIeHUsI 3aHgaTHi | YueOHas mMeOelb, yueOHO-HATIIAHBIC TOCOOUs, OCKa, MyJIbTUMenua-mpoektop Mitsubishi XD3200U, | omepanuonHas cucTeMa JUIst

JIEKIIMOHHOTO THNA:
aynutopuss Ne 405 (kopmyc
XAMHIYEeCKOTo  (hakynbTeTa),
aymuropust  Ne311  (xopmyc
XAMHIYEeCKOTo  (hakynbpTeTa),
aymutopuss Ne 310 (xopmyc
XAMHAYEeCKOTO  (hakynbTeTa),
aymurtopust Ne 305 (xopmyc
XHUMUYECKOTO (pakynpTeTa).

aKpaH ¢ 3ektpornpusogom 300*400cm Spectra Classic

AyauropusNe 311
YueOHas mebenp, yueOHO-HarIgHBIE MocoOuWs, nocka, mpoektop Mitsubishi XD 600U, skpaH ¢
anektponpuBoaoM Projecta 183*240cm Matte white

Aynutopus Ne 310
YueOHas MeOenb, yaeOHO-HATIIAIHBIE TOCOOMs, TOocKa, MynbTuMenua-npoekrop Mitsubishi EW230ST,
skpan HacTeHHBIH Classic Norma 244*183

Aynuropus Ne 305
YuebHas MeOenb, yaeOHO-HATISAIHbIC TOCOOUs, T0CKa, MyIbTuMenua-npoekrop Mitsubishi EW230ST,
skpaH HacteHHbId Classic Norma 244*183

nepcoHajbHOro kKommetotepa Win SL 8
Russian OLP NL AcademicEdition
Legalization GetGenuine.

2. IlpaBa Ha mporpamMmsl aiss OBM
0OHOBIICHHE ONEPAMOHHON CHCTEMBI [UIs
MepCOHATBHOr0 KoMmmbioTepa Windows
Professional 8 Russian Upgrade OLP NL
Academic Edition. [JoroBop Nel04 ot
17.06.2013 r. JIunensuu GeccpoyuHbIe.

3. Ilporpamma mast 3BM  Office
Standard 2013 Russian OLP NL
AcademicEdition. [loroBop Nell4 or

12.11.2014 r. JIuneH3uu GeccpovHEIe.

4. TlpaBa Ha  HCIOJH30BaHUE
nporpammHOro obecredeHuss Kaspersky
Endpoint Security mnma OusHeca -
CraHapTHBIN, NpoaJieHHe NOANUCKY Ha 1

roj. Horoop  Ne31806820398 oT
17.09.2018 .
y4eOHBIC ayIMTOpMHM ISl Aynutopus Ne 405 1. TIpaBa Ha mporpammsl aas O9BM
NpOBeJeHUs 3aHATHi | YueOHas Mebenb, yueOHO-HArIIsIHBIE TOCOOMS, 10CKa, MyIbTUMeana-poekTop Mitsubishi XD3200U, | omeparronnas cucremMa st
CEMHMHAPCKOT0 THNA: | KpaH ¢ 3jexkrponpuBogoM 300*400cm Spectra Classic MepCOHANBHOTO KommbioTepa Win SL 8
aymutopust Ne 405 (xopmyc AynuropusiNe 311 Russian OLP NL AcademicEdition
XHMHYECKOTO  (pakynbTeTa), | YueOHas mebenb, y4eOHO-HAIISAAHBIE MocoOus, gocka, mpoektop Mitsubishi XD 600U, skpan ¢ | Legalization GetGenuine.
aymuropuss Ne311 (kopmyc | anmexktpomnpuBomoM Projecta 183*240cm Matte white 2. IlpaBa Ha mporpammsl s OBM
XMMHUYECKOTO  (hakyspTeTa), Aynutopust Ne 310 0OHOBIICHHE OTIEPALIMOHHONW CHCTEMBI IS

aymuropuss Ne 310 (xopmyc
XMMHUYECKOTO  (aKyJbTeTa),
aymutopuss Ne 305 (xopmyc

VYuebHast MeOelnb, ydeOHO-HarIAJHbIe TT0co0us, J0cKa, MyabTuMeara-poektop Mitsubishi EW230ST,
skpaH HacteHHBIH Classic Norma 244%183
Ayantopusi Ne 305

MepCOHAIBHOr0 KoMmmbloTepa Windows
Professional 8 Russian Upgrade OLP NL
Academic Edition. [oroBop Nel04 ot
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XMMHUYECKOTO
aynutopus Ne
XMMHUYECKOTO
aynuropusi Ne
XHMHYECKOTO
aynuropusi Ne
XHMHYECKOTO
aynuropusi Ne
XHMHYECKOTO
aynutopus Ne
XMMHUYECKOTO
aynutopus Ne
XMMHUYECKOTO
aynutopus Ne

(axynpreTa),
001 (kopmyc
¢axynprera),
002 (xoprmryc
¢dakynpTeTa),
006 (xoprryc
¢dakynpTeTa),
007 (xoprmryc
¢daxynpTeTa),
008 (xopmyc
¢axynprera),
004 (xopmyc
¢axynprera),
005 (xopmyc

XAMHAYECKOTO (paKkynpTeTa).

VYuebHas meOelb, yueOHO-HATIIAIHBIC TOCO0Us, TOCKa, MyIbTHMeaua-mpoekTop Mitsubishi EW230ST,
akpaH HacteHHBIH Classic Norma 244%183

Ayauntopus Ne 001
YueOHas Mebenb, yueOHO-HATISIIHBIE TIOCOOMS, JOCKa

Aynutopus Ne 002
YueOHas Mebenb, yueOHO-HATISIIHBIE TIOCOOMS, JOCKa

Aynutopus Ne 006
YueOHas Mebenb, yueOHO-HATIIIHBIC TIOCOOUS, TOCKa

Aynurtopusi Ne 007
YuebHas MeOesb, yueOHO-HATIISIIHBIC TIOCOOHS, JOCKa

Aynutopusi Ne 008
YuebHas MeOesb, yueOHO-HATISIIHBIC TIOCOOHS, JOCKa

Aynurtopusi Ne 004
VYuebHast Mebeinb, ydeOHO-HaIAqHbIe Toco0Ous, aocka, kommytatop HP V1410-24G, nepcoHanbHblit
komisiorep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 wir, mkad HaCTEHHBIH
TLK6U.

Aynuropus Ne 005
YueOHass wmeOens, ydeOHO-HArsimHBIE TmocoOms, mocka, kommeiorep DEPO Neos 470 MD
i5_3450/4GDDR/T500 G/DVD+R u monutop ViewSonic 21.5 - 13 wrr, mkap TLK TWP-065442-G-GY,
mkap moHtaxHsli NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mkad
HacteHHbid TLK6U.

17.06.2013 r. JIunenzuu 6eccpoyuHbIe.

3. Ilporpamma mns 3BM Office
Standard 2013 Russian OLP NL
AcademicEdition. oroop Nell4 ot

12.11.2014 r. JIunien3un 6eccpodHbIe.

4. Ilpaa Ha  HCHONB30BaHUE
nporpaMMmHOro obecmeueHuss Kaspersky
Endpoint Security mms OusnHeca -
CraHmapTHBIN, IPOJICHHUE MTOIMTUCKH Ha 1
rog. JoroBop  Ne31806820398  or
17.09.2018 r.

y4yeOHass ayauTopusi JJs
NpoBeAeHUs] TPYNNOBBIX U
HHAUBUAYATBHBIX

KOHCYJbTAlU,  y4deOHas
ayIuTopusi A TeKyIlero
KOHTPOJI "
NPOMEXKYTOYHOM

arrecranuu: ayauropus Ne
405 (xopmyC XHMHYECKOTO
¢dakynbTeTa), ayIUTOpHs
Ne311 (kopryc XMMHYECKOTO
¢dakynpTeTa), ayauropus Ne
310 (xopmyc XHMHYECKOTO
¢dakynpTeTa), ayauropus Ne
305 (kopmyC XUMHUYECKOTO
¢dakynprera), aymutopus Ne
001 (kopryC XHMHYECKOTO
¢akynprera), ayautopusi Ne

Aynutopusi Ne 405
YuebHast MeOesb, yueOHO-HATIISIIHBIC TOCOOUS, T0CKa, MyJabTHMEAHA-TIpoekTop Mitsubishi XD3200U,
aKpaH ¢ aextponpusogom 300*400cm Spectra Classic

AyaurtopusNe 311
YuebHast meOenb, y4ueOHO-HArIAAHBIC MOcoOuWs, gocka, mpoektop Mitsubishi XD 600U, skpan ¢
anektponpuBoaoM Projecta 183*240cm Matte white

Aynutopus Ne 310
YueOHas MeOenb, yaeOHO-HATIIATHBIE TOCOOMs, ToCcKa, MyIbTuMenua-npoekrop Mitsubishi EW230ST,
skpan HacteHubrii Classic Norma 244*183

Aynuropus Ne 305
YuebHas MeOenb, yueOHO-HarIsAHbBIE TOCO0OUs, T0CKa, MyJIbTUMeaAna-ipoekTop Mitsubishi EW230ST,
skpaH HacTeHHbIH Classic Norma 244*183

Aymuropust Ne 001
Yuebnas meOelb, yaeOHO-HArSIHbIE TOCOONs, TOCKa

Ayautopus Ne 002
Yuebnas mebelb, yueOHO-HArTSTHbIE TOCOOUs, TO0CKa

Aynutopus Ne 006
YueOHas MeOenb, yueOHO-HATISIIHBIC TIOCOOUS, JOCKa

1. TIpaBa Ha mporpammsl mis OBM
oTepanroHHas cucremMa IS
nepcoHajbHOro kommeiotepa Win SL 8
Russian OLP NL AcademicEdition
Legalization GetGenuine.

2. IlpaBa Ha mporpammsl qi1 OBM
OOHOBIICHHE OTIEPAIMOHHONW CHUCTEMBI ISt
MEPCOHAIBHOTO KoMmmbloTepa Windows
Professional 8 Russian Upgrade OLP NL
Academic Edition. [oroBop Nel04 ot
17.06.2013 r. JIutnieH3un 6eccpoyHbIE.

3. IIporpamma pmns DOBM Office
Standard 2013 Russian OLP NL
AcademicEdition. [loroop Nell4 or

12.11.2014 r. JIueHn3un GeccpovHEIe.

4. TlpaBa Ha  HCIOJH30BaHUE
nporpaMMmHOro obecmeueHus Kaspersky
Endpoint  Security s OusHeca -
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002 (xopmyc XHMHUYECKOTO
¢akynbrera), ayautopust Ne
006 (xopmyc XHMHUYECKOTO
¢dakympTeTa), aymutopus Ne
007 (xopmyc XHMMHYECKOTO
¢dakympTeTa), aymutopus Ne
008 (xopmyc XHMMHUYECKOTO
(dakynpTeTa)

Ayantopusi Ne 007
VYuebHas MeOenb, yaeOHO-HATIISIIHBIC TIOCOOUS, JOCKa

Aynntopusi Ne 008
YueOHas Mebenb, yueOHO-HATISIIHBIE TIOCOOMS, JOCKa

CraHaapTHBIN, POJICHHUE MOIMTUCKH Ha |
rog.  JoroBop  Ne31806820398  or
17.09.2018 r.

noMelneHue s
CaMOCTOSITEIbHOW padoThI:
3]l 0CTyna K 3JIEKTPOHHOM
nndopmanmu  bubnuorexw,
yuTadbHbIN 3a1 Nel (rmaBHBIH
KOpITyC), YUTATIBHBIHN 3am No2

(xoprtyc ¢usmara),
guTaNdbHBI 3a71 Ned (xopmyc
Ouodaxa), YHTAIBHBIA 3aI

Ne5 (rymaHUTapHBIH KOPITYC),
YUTaNBbHBIA 3371 Ne6 (xoprmyc

HHCTHUTYTA mpaBa),
YHUTAJTbHEIN 3al Ne7
(TymMaHUTapHBII KopITyC),

aynutopuss Ne 418 (kopmyc
XUMHUYECKOTO (haKkyIbTeTa)

3ax gocryna Kk dekTpoHHoii nunopmanuu budanorexku

[IK (MOHOO1I0K) — 8 HIT., MOAKITIOYEHHBIX K ceTH MHTepHeT, HeOrpaHMYEHHBIH AOCTYII K 3JICKTPOHHBIM
B/ u 3BC; konu4yecTBO MOCaqOYHBIX MeCT — 8.

YuraneHselii 321 Nel
HayuHblit 1 yueOHblii Gpoun, HayuHas nepuonuka, [1K (Mono6m0K) - 3 T, Wi-Fi goctyn asst MOOMIBEHBIX
yCTpOWCTB, HeorpanuueHHbIi noctyn kK ObC u bJ1; komuuecTBO nocago4HbIX MecT — 76.

YuranbHelii 3271 Ne2
Hayunpiit u y4yeOHBIH (oHA, HaydHas mnepuoamka, Wi-Fi mocTym mmsi MOOWIBHBIX YCTPOMCTB,
HeorpaHmdeHHEIH qoctym K ObC u B/I; konmndecTBo mocagovHbx MecT — 50.

Yuranbuslii 321 Ned
Hayunsrit u yueOHbIi HoHI, HaydHAs HepuoanKa, HeorpanmdeHHbIH noctyn K DbC u B]I; konmndecTBo
Iocago4yHbBIX MecT — 60.

YuranbHelii 321 NeS
Hayunblit u y4eOHbIi GoHn, HayuHas nepuoauka, [IK (MoHOOIIOK) - 3 1T, HEOrpaHUUEHHBIH JTOCTYI K
OBC u B/I; KoIu4eCcTBO MOCAOYHBIX MECT — 27.

YuranbHblii 321 Ne6
Hayunblit u y4eOHbIi GoHI, HayuHas nepuonuka, [IK (MOHOOIIOK) - 6 HIT, HEOrPaHUUEHHBIH JTOCTYI K
OBC u B]I; konudectBo mocagounbix Mect — 30.

YuranbHsblii 321 Ne7
Hayunsrit u yae6HbIl hoHI, HaydHas nepuoanka, [IK (MoHOOIOK) - 5 mIT, HEOTPAaHUICHHBIA TOCTYII K
OBC u B/I; komn4ecTBO ocaaouHbIX MecT — 18.

Aynutopus Ne 418

YueOHas Meberns, pakcuMmIbHEIM ammapaT Panasonic KX-FL423RUB — 2 mr., sH-metp pH-150MU (c
roc. moBepkoi), aBroTpancdopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becsl "Ohaus" PA64C (65r, 0,1mr) ¢ moepkoi, Becsl VIC-1500d1 (1500r. 100MI', BHEIIH. KaTHOpOBKa)
ACCULAB, nonomep 1-160MU ¢ noBepkoii, koMIuiekc BomsTamepomerprdeckuii CTA, kommbroTep B
komrmiektre DEPO  Neos 4601\O/monutop 20" Samsung BX2035/kmaB./MbIls, KOMITBIOTED
nepcoHanbHbIA Nel 1.210-14/3, marautHas memainka 6e3 HarpeBa Tolopino — 21T, MarHUTHas MeIIaIKa
¢ HarpeBoM U HaHOkepamud.nmoBepx hG-MAG HS, metp-pH pH-150MMU (c roc.moBepkoit), moruTop 19"
LG L1919S BF Black (LCD<TFT,8ms, 1280*1024,250KJI/M.1 400:1,4:3 D-Sub), mepcoHanbHBIit
KoMmrnpoTep B cocraBe c¢/Onox/Core J7-4770  (3.4)/H87/SYGA/HDD 500Gb, wmonuTOp

1. TIpaBa Ha mporpammsl ans OBM
OTIepariOHHAs cucreMa TSt
nepcoHajbHOro Kommetotepa Win SL 8
Russian OLP NL AcademicEdition
Legalization GetGenuine.

2. IlpaBa Ha mporpammsel i1 OBM
OOHOBJICHHE OTICPAIMOHHOW CHCTEMBI IS
MEpCOHATBHOrO KommbioTepa Windows
Professional 8 Russian Upgrade OLP NL
Academic Edition. [oroBop Nel04 ot
17.06.2013 r. JIunieH3un 6eccpodHbIe.

3. Ilporpamma mna 3BM Office
Standard 2013 Russian OLP NL
AcademicEdition. [loroBop Nell4 or

12.11.2014 r. JIuneH3un GeccpoyvHEIe.

4. TlpaBa Ha  HCIOJH30BaHUE
nporpammHoro obecrieuenusi Kaspersky
Endpoint  Security mms  OusHeca -
CraHaapTHBIN, IPOAJICHUE MOIMUCKH Ha 1
roj. Horoop  Ne31806820398 oT
17.09.2018 r.
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XKK"20"Bencl.k1aBuat ypatwmpiub, npuatep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢
roc.noBepkoit, cucremusiii 6ok ITK (775), mkad cymmnshsiit LOIP LF-25/350-GS1, (310X 310x310
MM O/BEHTHJISITOpA.HEPIK.CTANb IIM(POBOI KOHTPOJIEP), KOJIMYECTBO NocaqouHbIX MecT — 10.

noMeIeHue 1Jsi XpaHeHUs
U NpoPUIAKTHYECKOT 0
00CTy:KMBAaHUSI  y4eOHOro
000pyI0BaHUSA: AYIUTOPUS
Ne 416 (xopIryc XHUMHYIECKOTO
¢dakynpTeTa)

Aynurtopus Ne 416
AToMHO-abcopOIMOHHEIH ciekTpodoToMeTp Monens AA-7000, upmsr "Hlumanzy", Anonus, 6ammoH ¢
remueMm Mapku A — 2 T, BeaTiistop BEHTC 100 BKMi/*1/, ra3oBslit XpoMaTo-Macc-CIIEKTPOMETP
monens GCMS-QP 2010PIUS, koMmbroTep B COCTaBe: CHCTEMHBIN OJIOK, MOHHTOP, KITABHATypa, MBIIIb,
koupunmonep QUATTROCUMA QV/QN-FI12WA, noyroyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7THB+0ffice, mepconanbHbIit kKoMmbioTep B KoMmiuiekte HP
AiO 20"CQ 100 eu (MmoHOOIMOK), 3nekTporumTKa Irit [IR-8200,1500BT auametp koHpopku 185MMm.

1. TIpaBa Ha mporpammsl aas OBM
OTIeparOHHAs cucreMa TSt
MepcoHaNbHOTO Kommblorepa Win SL 8
Russian OLP NL AcademicEdition
Legalization GetGenuine.

2. TlpaBa Ha mporpammsl ansi OBM
O0OHOBIICHHE ONEPAMOHHON CHCTEMBI [UIs
MepcoHaJIBHOr0 KommbloTepa Windows
Professional 8 Russian Upgrade OLP NL
Academic Edition. [loroop Nel04 ot
17.06.2013 r. JIunenzuu 6eccpoyuHbIe.

3. Ilporpamma mnst 3BM Office
Standard 2013 Russian OLP NL
AcademicEdition. oroop Nell4 ot
12.11.2014 r. JIunien3un 6eccpodHBbIe.

4. IlpaBa Ha  HCIOJIb30BAHUE
nporpammHoro obecniedenns Kaspersky
Endpoint Security pmna OusHeca -
CraHaapTHBIN, IPOAJICHUE MOIMUCKH Ha 1
rog. JoroBop  Ne31806820398  or
17.09.2018 1.
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[Tpunoxenue Ne 1

OEJIEPAJIBHOE TOCY JAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«BAIIKMPCKUU TTOCYJAPCTBEHHBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JUCIUIIIIMHBI «MaTeMaTuuecKoe MOACIIUPOBAHUEC TCXHOJOIHMYCCKHUX ITPOLECCOB»

3a04Has

(dhopma o0ydeHus

Bupa paGorsl

O0BbeM TUCHUNIINHBI

O6mas TpynoemkocTs auctutuinabl (3ET / gacoB) 5/180

Y4eOHbIX YaCOB Ha KOHTAKTHYIO padoTy ¢ Iperno/iaBaTeseM:
JIEKIIUH 4
NPAaKTUYECKUX/ CEMUHAPCKUX 6
71a00paTOPHBIX

Apyrux (TpyImoBas, MHIMBHyaIbHAsI KOHCYIbTAIUS U HHBIC BHIIbI

y4eOHOI IesTebHOCTH, IpeAycMaTprBaroIue paboTy o0yJaromuxcs ¢

MIperoiaBaTelieM) 0,7

VY4eOHbBIX YacOB Ha CaMOCTOATENbHYIO padoTy obydatomuxcs (CPC)

BKJTIOYAsl ITOJITOTOBKY K K3aMeHY/3a4eTy 165,3

dopma KOHTPOJIS:

3a4eT 3 Kypc
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OcHOBHAA U

dopma TEKYIIEro

dopma U3ydeHHs] MaTepHalIoB: JICKIIUH, KOHTPOJISA
JOTIOTHUTEIIbHAS CLBACMOCTH
IIPAKTUYECKUE 3aHSTUS, CEMUHAPCKUE 3aHSTUS
No P 5 5 ’ p ’ auTeparypa, 3amanus no (i]conJIOKBH o
° nabopaTtopHbie padOThI, CAMOCTOSTEIbHAS .
Tewma u conepxkanue patop P ’ peKoMeHayemas | CaMOCTOSATEIbHOU YMPL,
/1 paboTa u TpyJ0eMKOCTh (B Hacax) KOHTPOJIbHBIE
CTyJEHTaM paboTe CTyACHTOB
paboTsl,
(HOMEpa u3
JIK MP/CEM | JIP | CPC crmcka) KOMTIBIOTEPHBIE
TECTHI U T.I1.)
2 3 4 ) 6 7 8 9
1. | Beenenne. OCHOBHBIC TPHUHITUIIBI 1 2 40 [1-10] [Ipopaborath 3a4erT,
MOJIETIMPOBAHUSl XUMHUYECKUX U JEKLHUIO U nabopaTopHbIe
TEXHOJIOTUYECKHX  IPOIECCOB. PEKOMEH/I0BAaHHYIO paboThl,
Hepapxuueckas CTPYKTypa JAUTEpaTypy, pedepar,
XUMHUYECKUX TPOU3BOJACTB M HUX MOJATOTOBKA K KOHTPOJIbHAS
MaTeMaTUYeCKUX MOJICIICH. 3a4ery, pabora
OcHOBHbIE IIPUEMBI KOHTPOJIbHOM
MOJIETIMPOBAHUS:  AMIUPUUYECKUH, paboTte, HarMcaHue
CTPYKTYPHBIN u pedepara,
KoMOuHupoBaHHbIi. [locTpoenune oopmuenue
CTaTUYECKUX M  JUHAMHYECKHUX OTYETOB 110
Mozelel. Penienue npsMeIx 3aaad. 1a0b0paTOpHBIM
IIpoexTHbII 51 IIOBEPOYHBII pabotam

(OLICHOYHBII) pacyeT MPOIECCOB.
Pemenne 00paTHBIX 3aa4.
[Tapamerpuueckass U CTpyKTypHas
UACHTUPUKAIUS MaTeMaTHYECKUX
MOJEIICH. YcranopneHne
aJICKBaTHOCTH MaTeMaTUYeCKUX
Mozeneid. CTparerusi MPOBEICHHS
pacyeTHBIX  HCCIEAOBAHUI 51
KOMHBIOTepHOFO MO}IGJ’II/IpOBaHI/IH
peasbHBIX MIPOIIECCOB.




OnTuMH3aIys XUMUKO-
TCXHOJIOTHUYCCKUX ITPOLCCCOB.

ITocTpoeHne sMIUPUYECKUX
MOJIEIIEN.

@opMyIMpOBKa 3a4a4H
anIpOKCUMALMH ISl ONIUCAHUS
AKCIIEPUMEHTAIbHBIX
3aBUCUMOCTEHN U MOJIYy4YECHHUS
SMIIUPUYECKHUX MOJEIIEH
npoueccoB. Bunbl kpurepues
annpokcumanuu. Kpurepuit
METOJ1a HAMMEHBIINX KBaJpPaTOB.
Pemenne 3amaun anmpokcuManuu
JUIA HEJTUHEWUHOHN U JIMHEWHOU I10
rapameTpam MOJEIeH.
Hopwmainbnslii 3aKk0H
pacnpezeneHus A1 BEKTOPHBIX
CIIy4aliHbIX BEJIMYMH U
OTpe/ieNIeHUE UX YUCIOBBIX
XapaKTEePUCTHUK. JUCTIEPCUOHHBIN
ananu3. Onpezaenenue
BbIOOPOYHBIX KOA(PPHUIIUEHTOB
KOppemsiuu U KodppuuueHTa
MHOKECTBEHHOM KOPPEIALUH.

JInHENHBIN perpecCUOHHBIN
aHaJIN3 JUIsl IOCTPOCHUS
SMIIUPUYECKUX MOJIEIIEH HA OCHOBE
JTAHHBIX TACCUBHOTO
skcnepuMenTa. [lonstus pyHkunn
oTKJIMKa U (hakTOpoB. OCHOBHBIE
JOIYIIEHUS] PETPECCUOHHOTO

40

[1-18]

[TpopaboTtath
JICKIHIO U
PEKOMEHIOBaHHY
10 JINTEPATYPY,
MOJITOTOBKA K
3a4ery,
KOHTPOJIBHOU
pabore,
HaIHCcaHue
pedepara,
odopmiieHHe
OTYETOB I10
1a00paTOPHBIM
pabotam

3ayer,
nabopaTopHbIS
paboTsl,
pedepar,
KOHTPOJIbHAS
pabora




ananuza. Kputepuu nposepku
OJTHOPOJTHOCTH Juctiepcuii. Beibop
BUJIa YPaBHEHHI perpeccuy,
omnpeaeneHue Kod3pPUIreHTon
perpeccuu U ux 3Ha4MMOCTH C
KCII0JIb30BAaHUEM KPUTEPUS
Creronenra. [Iponenypa
HCKJIFOYCHUS] HE3HAYNMBIX
KO2(DPUITMEHTOB perpeccum.
Ompenenenue aeKkBaTHOCTU
PErpECCHOHHBIX MOJIENEH ¢
IIOMOIIBIO KpuTepus duiepa.
Kpurepuit Bocripon3BoguMoCTy U
YCJIOBHS €70 TPUMEHUMOCTH.

MaremaTruueckoe MOACIMPOBAHUE
XUMHUKO-TCXHOJIOTHUYCCKUX
MPOLIECCOB. DTaIbl
MATEMATHUYCCKOT' O
MOJIETTUPOBaHUs: (HOPMYITHPOBKA
TUIIOTE3, HOCTPOCHUE
MaTEeMaTHYeCKOr0 OIHCaHUs,
pa3zpaboTKa MOAETUPYIOIIETO
anropuTMa, poBepKa
aJIEKBaTHOCTH MOJIeJIeH u
UACHTU(PHUKAINS UX TapaMeTPOB,
pacyeTHbIE UCCIIEIOBAHUS
(BBIYMCIIUTENHHBINA IKCIIEPUMEHT).

Pa3paboTka MaTeMaTH4eCKOTO
OMUCaHMs TpoIeccoB. biiouHbIi
MIPUHIINIT TOCTPOCHUS
CTPYKTYPHBIX MaTeMAaTHYECKUX
Mojeneii. O000IIEHHOE OITUCAHUE

85,3

[1-18]

[IpopaboTtath
JEKIHIO U
PEKOMEH/I0BaHHY
10 JINTEPATYPY,
MOJIrOTOBKA K
3a4ery,
KOHTPOJIBHOU
pabore,
HarucaHue
pedepara,
oopmieHue
OTYETOB T10
1a00paTOPHBIM
pabotam

3ayer,
nabopaTopHbIe
paboTHI,
pedepar,
KOHTPOJIbHAS
pabora




JBYDKEHUS IOTOKOB (a3 B
anmnapaTtax ¢ IOMOIIbIO
TMJIPOAMHAMUYECKUX MOJIENIEH,
YUUTBIBAIOIIMX COCPENOTOUEHHBIE
U pacrpesieieHHble UCTOYHUKU
BEILIECTBA U HEPTUH. JIOKaIbHbIE
MHTEHCUBHOCTH UCTOYHHUKOB
BELIECTBA U SHEPTUU B IIOTOKAX,
COOTBETCTBYIOLIME PA3IUYHBIM
(U3NKO-XUMHYECKUX TPOIIECCaM.
OCHOBHBIE TUIIbI YPABHEHUN
MaTEeMaTHYeCKOI 0 ONHUCaHUs
XUMUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB - KOHEYHBIE,
OOBIKHOBEHHbIE
muddepeHraIbHbIE U
muddepeHnranbHble ypaBHEHHS B
YaCTHBIX ITPOU3BO/IHBIX.

MaremaTnueckoe MOAECITMPOBAHUE
TpyO4aToro peakropa B
CTallHOHAPHOM COCTOSIHUU C
MPSMOTOYHBIM JIBUKEHUEM
TCIUIOHOCHUTEIIS ¥ CIIOJKHOMU
KUHETUYECKON CXEMOM PEAKIIUU.
Pemenne 3amaun Komrm.
I'padmueckoe npencraBneHne
NTOpPUTMA PEIICHHUS.

MaremaTrnueckoe MOAECIMPOBAHUE
TpyO4aToro peakropa B
CTallMOHAPHOM COCTOSIHUU C
IIPOTUBOTOYHBIM JIBHKEHUEM




TEIJIOHOCHUTENS M CIIOKHOM
KUHETUYECKON CXEMOM pEaKIvu.
Pemenue kpaeBoii 3a1auu.
I'paduueckoe npeacraBieHue
QJITOpUTMA PELICHHUS.
Ontumuzanys XuMHKO-
TEXHOJIOTUYECKHX IPOIECCOB.
3ajaun ONTUMAIBLHOTO
MIPOEKTUPOBAHHUSI U YIIPABICHUSI.
Br160p kpuTEpUEB ONITUMATBHOCTH
(ueneBbIX HYHKIUN) U
ONTUMHU3HUPYIOIINUX TIEPEMEHHBIX
(pecypcoB ONTUMU3ALINN).

Bcero yacosB:

165,3




