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1. IlepeuyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JUCIUIJIUHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pPa30BaTeIbHON NMPOrpaMMbl
(c opuenmayueti Ha Kapmovl KOMNeMeHYUuti)

B pe3ynbraTe ocBoeHMs 00pa30BaTeIbHON MPOrpaMMbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CJIEYIOIIMMU PE3yIbTaTaMu O0yUYESHHUS 110 TUCIUTUINHE!

Pe3ynbrarel 00y4ueHus

®opmupyemast KOMIEeTeHIUS (C
YKa3aHHUEM KoJa)

[Ipumeuanue

3Hanusg

3HaTh:

AHAIUTUYCCKUE W YHCIICHHBIC
METOJl pacuéTa MapamMeTpoB
TEXHOJIOTHIECKOTO
00opyIoBaHUs

I[IK- 2 TroTOBHOCTBIO MPUMEHSTH
AQHAIUTUYCCKUE W YHUCIICHHBIC
METOJIbl PEIIEHUs] TOCTaBICHHBIX
3aJa4, NCIOJIb30BaTh COBPEMEHHbBIE
nH(OpPMALIMOHHBIE  TEXHOJIOTHUH,
MIPOBOJTUTH 00paboTKy
nH(pOpMALIUM C HCHOJIH30BAaHUEM
MIPUKJIATHBIX MIPOTPaMMHBIX
cpenct cepbl mpodeccuoHaIbHOM
NesITeTbHOCTH, UCIIOJIb30BATh
CETeBbIC KOMITBIOTEPHbBIE
TEXHOJIOTHH ¥ 0235l JAaHHBIX B CBOCH
npodecCuoHAIBHON obyacTu,
MaKeThl IPHUKJIATHBIX TPOrPaMM JIsI
pacuéra TEXHOJOTHYECKHUX
rapamMeTpoB 000pyAOBaHUs

YMmenusa

YMeTh:

HpI/IMCHSITI) CTaH)IapTHOG
nporpaMMHoOe obecriedeHune
HpI/I pGIHGHI/II/I XUMHUYCCKUX U
MaTepHaloBEeIYECKHX 3a/1ay,
HpI/I IIOATOTOBKE Hﬁy‘IHBIX
MyOIMKaIUi U TOKJIaI0B

[IK- 2 TrOTOBHOCTHIO IPUMEHSITH
AHAJIUTUYCCKHUEC U YUCIICHHBIC
METO/IbI PEIICHHUS TOCTABIEHHBIX
3aJ1a4, UCIOJIb30BaTh COBPEMEHHBIC
nH(OPMAIIMOHHBIE TEXHOJIOTHUH,
MPOBOUTH 00PaOOTKY
nH(OPMAIIUY C UCTIOIH30BAHHEM
MPUKJIAHBIX [IPOTPaAMMHBIX
CpeAcTB cdepsl
npo¢eCCuOHANBHON IeATETHLHOCTH,
WCIIOJIb30BaTh CETEBBIC
KOMITBIOTCPHBIC TCXHOJIOTUH U
0a3bl JaHHBIX B CBOEH
npodecCuoHaTBHOM 00J1acTH,
MaKeThl MPUKIIAJIHBIX IPOTPaMM
JUTA pacdy€Ta TEXHOJIOTHIECKUX
napaMmeTpoB 000PYyTIOBaHUS




Bnanenus
(HaBBIKH /
OTIBIT
JesiTeNIbH
0CTH)

Braners:
HaBbIKaAMH pa6OTLI C HayLIHLIMI/I nu

O6pa3OBaTCJ'II)HI)IMI/I noprajiaMu

Brnanets:

0a30BBIMH HaBbIKAMH
[IPUMEHEHUS CTaHIapPTHOTO
MPOTPaMMHOTO 0OECTICUCHHUS TSt
pacuéra TEXHOJIOTHYECKUX
napameTpoB 00OpYIOBaHUS

[IK- 2 TOTOBHOCTHIO IPUMEHSITH
AQHAJTITHYECKHUE U YNCIICHHBIC
METO/IbI PEIICHHUS TOCTABICHHBIX
3aj1a4, UCII0JIb30BaTh COBPEMECHHEIC
MH(OPMAIIMOHHBIC TEXHOJIOTHH,
MPOBOJIUTH 00PaOOTKY
nH(GOPMAIINY C UCTIOIH30BAHUEM
MPHUKIIAIHBIX TIPOTPAMMHBIX
cpeacTB cdepsl
poheCCHOHATILHOM JIeATEILHOCTH,
WCIIOJIb30BATh CETEBBIC
KOMITHIOTEPHBIC TEXHOJIOTHUH H
0a3bl JaHHBIX B CBOCH
npodecCuoHaNIbHOM 00J1aCTH,
MaKeThl MPUKJIAJHBIX TPOTPaMM
JUTSL pac4yéra TeXHOJIOTHYECKUX
rapamMeTpoB 000pyAOBaHUs




2. Heab U MeCTO TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMMbl

Hucnunimna «MareMaTudeckoe MOJEIUPOBAHHE TEXHOJIOTUYECKUX IPOIECCOB» OTHOCUTCS K
BapUaTHBHOW YAaCTH, JUCHUILIMHAM I10 BRIOOPY YaCTH.
JucnunimHa u3ydaeTcst Ha 2 roay o0ydeHusl.
LensiMu n3yyeHus: TUCHUILTUHBL «MaTeMaTHYecKoe MOIETMPOBAaHUE TEXHOIOTUYECKHUX MTPOILIECCOB »
SIBJISIIOTCSL:
— (¢opMupoBaHUE Y CTYJICHTOB COBPEMEHHBIX MPEJICTABICHUN 00 YPOBHE TEXHUYCCKUX U
IIPOrPaMMHBIX CPEJICTB UCHOIb3YEMbIX B XUMUKO-TEXHOJIOTHYECKOM IPOU3BOJICTBE,
— OCBOCHHE COBOKYIMHOCTH MAaT€MaTUYECKUX MOIXO0JI0B U TEXHUYECKHUX CPEJCTB, IPOTrPAMMHBIX
IIPOJYKTOB, CETEBBIX TEXHOJIOTUH, HAMPABICHHON HAa (HOpMHUpOBAHNE CTICIUATBHBIX YMEHHUH JUIS
pellieHrs COBPEMEHHBIX HaYYHBIX MPOOJIEM U 3a/1a4 Ha XUMUKO-TEXHOJIOTHYECKOM ITPOU3BOJICTBE.

JInst OcBOGHHUS TUCHIUIUIMHBI HEOOXOJMMBI KOMITETEHIINH, c(hOPMHUPOBAHHBIE B paMKaX H3Yy4EHHS
CleAylomux aucHuiime:  «Maremaruka», «llpukmagnas wmaremartuka», «OOmas XuMHUYecKas
TEXHOJIOTUS», «XUMHUECKUE PpEaKTOpbl», «DJIEKTPOTEeXHUKA M MHPOMBIIIJICHHAs 3JIEKTPOHHUKAY,
«udpopmarukay,

3. Conaep:xanue padoyeii mporpamMmbl (00beM AUCHUILIMHBI, TUNBI H BUAbI Y4eOHBIX 3aHATHI,
yueOHO-MeToIn4ecKoe odecrneyeHne CaMOCTOATEeIbHOM padoThl 00y4ar0IIHUXCs)

Cogepxanue paboueii mporpaMmsl npezactasieHo B [Ipunoxenun Ne 1.



4, DoHJ O1IEHOYHBIX CpPEaCTB IO TUCUHUIIJIUHE

4.1. [lepeyeHb KOMIIETEHUIMI C YKA3aHUEM 3TAaNoB UX ()OPMHPOBAHUSA B NPoLECCe OCBOEHUS
o0pa3oBaTte/ibHOI nporpaMMel. Onncanue Noka3aTeseid 1 KpuTepueB OLlEHUBAHUS
KOMIIEeTeHIHIl HA Pa3JIMYHBIX 3Tanax ux (POpMHUPOBaHNS, ONIMCAHUE IKAJ OLleHMBAHUS

IIK- 2 TroTOBHOCTbIO NPHUMEHATH AHATUTHYECKUE U YHUCICHHbIE METOJAbl pEelIeHUs
MOCTaBJICHHBIX 3a7a4, UCIOJIh30BaTh COBPEMEHHBIC WH(GOPMAIMOHHBIE TEXHOJOTHH, MPOBOJIUTH
00paboTKy uH(pOpPMALUKM C UCHOIb30BAaHUEM MPHUKJIAJHBIX MPOTPAMMHBIX CPEICTB CcQepbl
npoeCCHOHATLHON AEATENbHOCTH, MCIOIb30BATh CETEBBIE KOMITBIOTEPHbIE TEXHOJIOTMU U 0a3bl
JMaHHBIX B CBOEHl mMpodeccroHalbHON 0051acTH, MAKeThl MPHUKJIAJHBIX MHporpamMMm JUis pacuéra
TEXHOJIOTHYECKUX MAapaMETPOB 000PYIOBAHHUSI

Oran [Tnanupyemsble pe3ynbTaThl
OCBOCHMS oOyueHus He
KOMIIETEHIIH (mokaszaTenu JOCTHXKEHUS SAUTEHO 3ayTeHo
u 3aJIaHHOT'0 YPOBHSI OCBOCHHUS
KOMITETCHITHH)
[1epBbrit 3HaTh: He 3naer CdopmupoBanHbie, HO
JTan AQHAJIMTUYECKUE U YUCIICHHBIE coJieprKalle OT/AeIbHbIE
METO/bI pacuéTa napaMeTpoB poOebl MpeACTaBICHUS O
TEXHOJIOTUYECKOI0 AQHAIUTUYECKUX U YUCIECHHBIX
o0opynoBaHus METO/1aX pacu€ra napaMeTpoB
TEXHOJIOTUYECKOI0 000py10BaHuUs
Bropoii YMerTs: He ymeer YMeeT ucronap30BaTh
3TaIl MPUMEHSATH CTAHIAPTHOE CTaHJIapTHOE IIPOrPaMMHOE
IPOrpaMMHOe 00eCTIeUeHHE PH obecrieueHnue rmpu o0paboTKe
PEIICHUU XUMUYECKUX U 9KCIIEPUMEHTAJIbHBIX IaHHBIX U
MaTepuaIOBEJYCCKUX 3a/1al, IIpu MMOATOTOBKC HAYYHBIX
MOJITOTOBKE HAYYHBIX nyOIMKanui U I0KJIa10B
yOJIMKAIUi U JOKJIaJI0B
Tperuit 1. Bragets: HaBbIKaMu paboTHI He Biiageer HaBbIKaMu COCTaBJICHHUS
JTaln C Hay4HBIMH 1 BjajieeT | 3alpoCoB Il IIOMCKA HEOOXOIUMOK
O6paSOBaTeJ'ILHBIMI/I nopTrajiaMu HH(bOpMaHHH Ha Hay4qHBIX H
2 B 6 06pa3OBaTGJ'ILHBIX nopTajax B CETHU
. Bnagers: 6a3oBeIMu Wnreprer
HABBIKAMH IPUMCHCHHA Bnageer 6a30BbIMH HaBbIKaMU
CTaHIAPTHOI'O IPOIPAMMHOI0
N MIPUMEHEHHUSI CTaHIapTHBIX
oOecriedeHus as pacu€ra ..
MporpaMM i pacuéra
TEXHOJIOTUYECKHUX
TE€XHOJIOTHYECKHUX ITapaMeTPOB
napameTpoB 00OpYAOBaHUS
obopynoBanus, GopMaTUPOBAHUS
TEKCTOB, IIOCTPOEHUS TPapUKOB U
PUCYHKOB

4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MaTEePUAJIbI, HEOOXOAUMBbIE VISl OLlEHKHU
3HAHUM, YMEHHH, HABBIKOB U OIIBITA AeATEIbHOCTH, XaPAKTEPU3YIOIIHUX ITANBI
(hopMupPOBaHUA KOMIIETEHHI B MpoLiecce 0CBOEHHs 00pa30BaTeIbHONH MPOrpaMMBbl.
MeTtoanyeckre MaTepUuaJIbl, ONpeae/sionme Npoueaypbl OLleHUBAHUS 3HAHUN, YMEHUH,
HABBIKOB M ONbITA AeSITEJIbHOCTH, XapaKTEePU3YIOIIMX dTanbl GopMUpPOBaHMS
KOMIIeTeHIU i




Oransl PesynpraThl 00yueHus Komnerennus OneHounsle
OCBOEHUS CpeacTBa
1-iistan | 3HaTh: [1IK- 2 roTOBHOCTHIO nabopaTtopHbIe
3HaHus AQHAJIMTUYECKUE M YHUCJICHHbIC | IPUMEHATH paboThI;
METOJIbl pacuéTa IapaMETPOB | aHATUTUUYECKUE U pedepar;
TEXHOJIOTHYECKOT0 YHCIICHHBIE METO/IBI JTOKJIa/,
000pyI0BaHUs pEeIIeHNs TOCTABIEHHBIX KOMIUIEKT TUIIOBBIX
3aJ1a4, UCIOJIb30BATh 3ajad,
COBPEMEHHBIE KOHTPOJIbHAS
nH(pOpMaIMOHHBIC pabora,
TEXHOJIOTHH, IPOBOJUTH KOJJIOKBUYMBI
00paboTKy HH(pOPMALIUH C
HCII0JIb30BaHNUEM
MPUKIIaTHBIX
IIPOrPaMMHBIX CPEICTB
chepnl
poQeCCHOHAIBHON
JIESITEIbHOCTH,
UCII0JIb30BaTh CETEBBIE
KOMITbIOTEPHbBIC
TEXHOJIOTHH U 0a3bl
INaHHBIX B CBOEH
npoQeCCHOHAIBHON
00JacTH, makeTsl
MPUKIIAIHBIX IPOrpaMM
JIT pacyéTa
TEXHOJIOTUYECKHUX
napameTpoB
000pyI0BaHUs
Ymers: IIK- 2 roToBHOCTBIO nabopaTopHbIe
MPUMEHSTH CTaHIAPTHOE MPUMEHSITh paboTHI;
MPOrpaMMHOE 00ECTICUEHHUE IPU | AaHATUTUYECKUE U pedepar;
pELIEHNH XUMUYECKUX U YU CJIEHHBIE METO/IbI JIOKJIa,
MaTepUaIOBETYECKHX 33/1a4, IIPY | PEILIEHUS IIOCTABICHHBIX KOMIUIEKT TUITOBBIX
MOJrOTOBKE HAYUHBIX 3aJ1a4, UCIOJIb30BaTh 3ajad,
MyOMKaLUiA 1 JIOKJIa/10B COBPEMEHHBIE KOHTPOJIbHAS
MH(pOpPMaLMOHHbIE pabora,
TE€XHOJIOTUH, TPOBOJUTH KOJIIOKBUYMBI

00paboTKy HH(pOpPMALIUHU C

UCIIOJIb30BaHNEM
MIPUKIIATHBIX
MPOTPaAaMMHBIX CPEICTB
cdepsl
npodeccHoHaNBHOM
JIESITCIILHOCTH,
UCIIOJIb30BaTh CETEBBIC
KOMITBIOTEPHBIC
TEXHOJIOTHH U 0a3bl
JIAHHBIX B CBOEH
npodeccHoHaNBHOM
00J1acTH, TTAaKETHI
MPUKIIAJIHBIX TIPOTPAMM




JU1s pacuéra
TEXHOJIOTUYECKHIX
napamMeTpoB
000pyIoBaHUS

3-#1 aTan

Brnaners
HaBBIKAMHU

Bragers:

HaBbIKAMHU PabOTHI C HAYYHBIMU
1 00pa3oBaTeIbHBIMU
roprajiamu

Bragers:

0a30BbIMU HaBbIKAMU
MPUMCHCHUA CTaHIAPTHOT'O
MPOrPaMMHOTO 00€CIICUCHUS
JUTSI PACYETa TEXHOJIOTHYECKHAX
rapaMeTpoB 000PYI0BAHHUS

IIK- 2 TOTOBHOCTBLIO
MIPUMEHSATH
AHAJIMTUYCCKHUEC N
YHCJIEHHBIE METObI
pemeHmI IIOCTABJICHHBIX
3aJ7a4, UCIO0JIb30BATh
COBPEMEHHBIE
nH(pOpMaIMOHHBIC
TEXHOJIOTHUH, HpOBOILI/ITB

00paboTky uH(opMaImu ¢

HCIIOJIb30BAHUEM
MIPUKJIATHBIX
MIPOrpaMMHBIX CPEACTB
chepnl
npodeCCHOHAIBHON
JIeSITCIIbHOCTH,
HCIIOJIb30BaTh CETEBHIC
KOMIThIOTEPHBIC
TEXHOJIOTHH U 0a3bl
INaHHBIX B CBOEH
npo¢eCCHOHAIBHON
00J1aCTH, TAKEThI
MPUKJIAHBIX TPOTPaMM
JU1s pacuéra
TEXHOJIOTHYECKUX
napameTpoB
000pyI0BaHUs

nabopaTtopHbIe
paboTHI;
pedepar;
JOKJIJI,
KOMILIEKT THITOBBIX
3ajad,
KOHTPOJIbHAS
pabora,
KOJUTOKBHYMBI

JlabopaTopHbie padoThI MO IUCHUITIHHE
Tembl 1a00PATOPHBIX 3aHATHI
[0 TUCUUIUIMHE BBIUMCIUTENBHBIE METOBI B XUMUHU

Howmep 3ansatus

KonTponupyemsie pa3aensl
JVCHHTUINHBI

HaunmenoBauune
OLICHOYHOT'O CPEACTBA

Jlabopatoproe | [IpuoOpeTreHre MpakTHIECKUX HABBIKOB Otuer mo nabopaTopHOit
3aHsaTHE | amnMpOKCUMAIIUH SKCIIEPUMEHTAIBHBIX JJAaHHBIX | paboTre Ne 1 B 3JIeKTpOHHOM
B paMKax MMOJIMHOMHAJIPHOTO aHaJln3a, pacyeTa BUJIE
JlaGopatopHoe | Boruncienune ko3 puiineHToB ypaBHEHUS Otuer o nabopaTopHOI
3aHATHE 2 JMHENHOMN PEerpeccuu Mo MPOCTPAHCTBEHHOMN pabote Ne 2 B 3JIeKTpOHHOM

BEIOOpKE

BUIC




JlaGopatopHoe | Boruncienue BBIOOpOYHOTO KO3 DuUIeHTa Otuer o nmabopaTopHOit
3aHsATHE 3 KOPPEJIALHH 110 TPOCTPAHCTBEHHON BHIOOPKE pabote Ne 3 B 37IEKTPOHHOM
BUJIC
JlaGopatopuoe | [IpoBepka 3HAUMMOCTH YpaBHEHUS JTUHEHHOMN Otyer mo nabopaTopHO
3aHsTue 4 perpeccuu 1o kpureputo dOuiepa pabote Ne 4 B 3JIeKTpOHHOM
BUJIE
JlaboparopHoe | Beraucnenne ko3 GUIIMEHTOB YPaBHCHHUS Otuer no 1aboparopHoOit
3aHATHE S5 JIMHEMHOUN perpeccuu. B BHIYUCIUTEIbHON pabote Ne 5 B a5ieKTpOHHOM
cpene Tabnmanoro nporeccopa MS Excel u BUJIC
Calc
JlaboparopHoe | 3HAKOMCTBO CO cTaTuCcTUKON JlapOonHa— Ot4er no 1aboparopHoOit
3aHATHE 6 Yorcona pabote Ne 6 B 371€eKTpOHHOM
BUJIC
JlabopaTtoproe | I[TocTpoenue ypaBHEHU HETUHEHHON MapHOH Otyet o nabopaTopHOit
3aHsTue 7 perpeccuu pabote Ne 7 B 31€KTpOHHOM
BUJIE
Jlabopatopuoe | IlocTpoeHue HEIMHEWMHON perpeccuu Otyet no nabopaTopHOit
3aHsATHE 8 pabote Ne 8 B a5ieKTpOHHOM
BUJIC
Jlaboparopuoe | [locTpoenue ypaBHEHUS HEIUHEHHOM Otuer no naboparopHoit
3ansTHe 9 pEerpeccuu ¢ UCIO0JIb30BAHNEM KOMaH 1bl pabote Ne 9 B aeKTpoHHOM
«/100aBUTH TUHUIO TPEHAAY. BUJIE

Kpurepun ouenku 1abopaTtopHbix pador (B 6aj1ax)

2,5 6amna: 3ananue o paboTe BBHIMOIHEHO B MOJHOM 00beMe. CTyIeHT TOYHO OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI, CBOOOIHO OPUEHTHPYETCS B MPEIOKEHHOM PELICHUH, MOXKET €T0
MOIUGUIMPOBATE TIPU U3MEHEHUH YCIOBUA 3aaun. OTYeT BBINOJIHEH aKKYPaTHO U B COOTBETCTBHHU
C MIPEbSIBISIEMBIMU TPEOOBAHUSIMH.

2 Gaya: 3agaHue o paboTe BHIMOJHEHO B MOJIHOM 00beMe. CTyeHT OTBETUI Ha TEOPETHYECKUE
BOIPOCHI, UCTIBIThIBast HEOOIbIINE 3aTpyiHeHus1. KauecTBo opopmiienns oTuera K paboTe He
MOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSM.

1,5 6amna: CTyeHT nIpaBUIIbHO BBIOJIHWI 331aHKe K paboTe. CocTaBUI OTYET B YCTAaHOBJICHHOMN
dopme, peAcTaBUII pelieHHs OOIBIIMHCTBA 3aJJaHUH, TPETYyCMOTPEHHBIX B padoTre. CTy/IeHT He
MOJKET TOJTHOCTHIO OOBSICHUTD NOJy4YE€HHBIE PE3YIbTATHI.

1 6ann: CtyneHT HenpaBUIbHO BHIOTHUI OT 70% 1m0 50% 3amanuii paboThl U HE MOXKET OOBSICHUTH
MOJIy4YEHHBIE PE3YJIbTaT.

0,5 6ayoB: CTyaeHT HeNpaBUIIBHO BHINOIHMI cBblle 70% 3a1aHuii paboThl U HE MOXKET
00BSACHUTH MOJTYyYEHHbIE PE3YJIbTAT.

0 6amnoB: CTyJeHT He BBIIOIHUI BCE 3aaHHsI pabOThl U HE MOXKET OOBSICHUTD MOJTyYCHHbIE
pe3ynbTaT

IIpuMmepHbIe TeMbI pedepaToB

HNudopmarionHast peBOJIOIHS U POU3BOJICTBO.

AnropuT™Mu3anysa 1 NporpaMMHUPOBaHUE XMMUKO-TEXHOJIOTHYECKHUX MPOLIECCOB.
Komnbrorepusanus mpou3BOICTBEHHON JEATEILHOCTH.

KOMHBIOTCpHoe MOJCIMPOBAHUC XUMUKO-TEXHOJIOTMYECKUX CUCTEM.

ocoukhowpdrE

KoMmmbroTepHble TEXHOJOTMU B HAYyYHOM OHKCIEPUMEHTE, MOJCIHUPOBAHUU U 0O0paldOTKe
pe3yJIbTaTOB.

10



~

KoMriproTepHbie TEXHOJIOTUU B PEIIEHNH IPOM3BOACTBEHHBIX 3aa4.

KoMmribroTepHbie TEXHOIOTHN B HEPTSHOM MTPOMBIIILICHHOCTH.

9. TI'nmoGamuzarms HHOOPMAIMOHHBIX MPOILECCOB: UCTOPUIECKUE MPEATIOCHUIKH, MEPCIIEKTHRBHI,
TIPUHITAIIBI TUCOATAHCOB, YEJIOBEUYECKOE N3MEPEHHE.

10. Ilenm u 331241 MAaTEMaTHYECKOTO MOJICTTMPOBAHUS ITPOIIECCOB U CHCTEM.

11. TlonuHOMMANIBHBIE MOJIEIM M WX HCIOJIL30BAHUE MPH MOJICIIMPOBAHUU TEXHOJIOTUYECKUX
MPOIIECCOB.

12. Crartuctryueckre METO/Ibl IPOBEPKH aJICKBATHOCTH MaTEMAaTHYECKUX MOJICTICH.

©o

TpebdoBanus k pedepary:

Hanucanue pedepata cienyer HayaTh C M3JI0KEHUS IUIaHA TEMBbl, KOTOPbI KaKk MUHUMYM
BKJITI04aeT 3 myHKTa. [11an qomkeH ObITh JIOTHYHO U3JI0KEH U JIOJDKEH BKITIOYATh B ce0s1 BBEICHUE U
3aKJIIOYEHUE.

Pedepar 3aBepiaercsi CIMCKOM HCIOIB30BAHHOM JTUTEPATYPHI.

3agauu CTy/IeHTa [IPU HAIMCAHUU pedepaTa 3aKJII0YatTCs B CIEAYIOLIEM:

1. JIOTUYHO U IO CYHICCTBY U3JIOKUTH BOIIPOCHI IJIaHA;

2. YCTKO C(I)OpMI/IpOBaTB MBICJIH, ITIOCJIICAOBATCIIbHO U SICHO HU3JIOXKUTb MAaTCpHUall,
IMPpaBUJIbHO UCIIOJIB30BATh TCPMUHBI U ITIOHATHSA

3. IIOKa3aTb YMCHUC MPUMCHATH TCOPCTUYCCKUC 3HAHUA Ha ITPAKTHUKE;

4, IIOKa3aTh 3HAHUC MaTCpHraia, pCKOMCHAOBAHHOT'O 110 TECMEC;

5. HCIIOJIB30BAaThb JJIA 3KOHOMMHNYCCKOI'O 000CHOBaAHHS HeO6XO,HPIMLII>'I

CTaTUCTUYECKUI MaTepuall.

Pedepar onenuBaetcs npenoaBareneM Kadeapsl Mo CIeAyIOUIM KPUTEPHUSIM.

O6beM pedepara nomKeH ObITh HE MeHee 12-18 ¢Tp. MAIMHOMMCHOTO TeKCTa (aHAIOT —
KoMIbloTepHbIN TeKCT Time New Roman, pazmep mpudra 14 yepes monropa uHTEpBaa),
BKJIrO4asd TI/ITYJII)HI)If/'I JIUCT.

Kputepumn onenku (B 6a/11ax) pedgeparos:

Hanucanue pedepara cneayer HavaTh ¢ U3JI0KEHUS IJIaHA TEMbI, KOTOPBIH KaK MUHUMYM
BKJIIOYaeT 3 ITYHKTa. IIman JOJIDKCH OBITH JIOTUYHO U3JIOKEH U JOJI2KE€H BKJIFOUYATh B ceos BBCIACHUC U
3aKJIIOUEHUE.

Pedepar 3aBepiaeTcsi CMCKOM HCIIOJIB30BAHHOM JTUTEPATYPHI.

3aauyn cTy/IeHTa IPU HanucaHUH pedepara 3aKIII0Ual0TCs B CIECTYIOIEM:

1. jgormyHo u o CYIICCTBY U3JIOKHUTH BOIIPOCHI ITJIaHA,

2. YCTKO C(I)OpMI/IpOBaTB MBICJIH, TOCJICAOBATCIIBHO U SICHO U3JIOKUTH MAaTCpHall,
IMMPaBUJIbHO UCITIOJB30BATh TCPMUHBI U ITIOHATHUSA

3. IoKa3aTb YMCHUC MPUMCHATH TCOPCTHUICCKUC 3HAHUA Ha ITPAKTHUKE;

4, IMOKa3aTh 3HAHUC MaTCpHraia, pCKOMCHIAOBAHHOTO 110 TEME;

5. HUCIIOJIB30BaTh JJIsA 9KOHOMHUYCCKOI'O 000CHOBaHHUS H€O6XOHHMLIﬁ

CTaTUCTUYECKUI MaTepuall.

Pedepar onennBaercs npenojasareneM Kadeapsl Mo CIeTyIONUM KPUTEPUsIM.

O6npem pedepara momkeH ObITh HE MeHee 12-18 cTp. MaTMHOMTUCHOTO TEKCTa (aHAIOT —

KommnbioTepHbI TekeT Time New Roman, pazmep mpudta 14 yepes nmonropa uHTEpBaia),

BKJIrO4as TPITy.]'IBHI:Iﬁ JINCT.
5 6aaJ10B cTaBUTCS, €CITU BBIIIOJHEHBI Bce TPEOOBAHM K HAITMCAHUIO U 3aIlUTe pedeparta:
o0o3HavyeHa rpobiemMa 1 000CHOBaHa €€ aKTyallbHOCTh, CJIeIaH KpPaTKUH aHAJIW3 pa3IMYHbIX TOUEK
3peHHsI Ha pacCMaTPUBAEMYIO MPOOJIEMY U JIOTUYHO U3JI0’KeHa COOCTBEHHAs O3HILIN,
c(hopMyIUpOBaHBI BBIBOJIBI, TEMA PACKPHITA TIOJHOCTHIO, BBIAICPKaH 00bEM, COOTIOICHBI
TpeOOBaHUs K BHEIIHEMY O()OPMIICHHUIO, 1aHbl IPABUJIbHbBIE OTBETHI HA JIOTIOJIHUTENIbHBIE BOIIPOCHI.
4 6ajs1a — OCHOBHBIE TpeOOBaHUS K pedepaTy U ero 3alliTe BHIOIHEHBI, HO IIPH STOM JIOTYIICHBI
HelouéThl. B yacTHOCTH, MMEIOTCS HETOUHOCTH B U3JI0’KEHUH MaTepHralia; OTCYTCTBYET JIOTHUECKast
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MOCIIEI0BATEIBHOCTh B CYXKACHUSX; HE BhIAEPKaH 00BbEM pedepara; UMEIOTCS YITYIICHUS B
0(OpMIICHUHU; HA TOTOJHUTEILHBIE BOIIPOCHI MPU 3aIIUTE JAHBI HETIOJTHBIE OTBETHI.

3 0as11a — UMEIOTCS CYIIECTBEHHbIE OTCTYIJICHUS OT TpeOoBaHUii K pedepupoBanuio. B uactHoCTH:
TeMa OCBEIIEHA JIUIIh YACTUYHO; JOMYIICHBI ()aKTUUECKUE OIMTUOKYU B COJIEpIKa-

HuU pedepaTa UM PU OTBETE HA JIOTOJHUTENbHBIE BOIIPOCHI; BO BPEMsI 3aIIUTHI OTCYTCTBYET
BBIBOJI.

2 panna — rema pedeparta He pacKpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE HEITOHUMAHUE
IpO0OJIEMBI.

1 6asa - Tema pedepara He pacKphITa, CTYICHT HE TOHUMAaeT mpobiemy 0 6aanoB — pedepar
BBIITYCKHUKOM HE MPEJCTaBJICH.

Kpurepun oueHku (B 0as11ax) BLICTYIUIEHHUS € JOKJIAA0M

Kpurepuii KonunuectBo 0amios
2 3 4 5
KauecTtBoO Joxman Hoxian YETKO BBICTPOECH Hoxman
JIOKJIaaa 3aUUTHIBAET pacckas3plBaeT, | JOKJAJ, BIAJEeT MIPOU3BOJUT
HO HE O0BSICHEHA | WILTIOCTPATHUBHBI BBIIAIOIIEECS
CyTb paboThI M MaTepHaIoM BIICYATIICHUE
KauecTtBo He moxer He moxer uétko He moxer OTtBeuaer Ha
OTBETOB Ha OTBETUTh HU Ha OTBETUTH Ha OTBETUTH Ha OOJIBIIMHCTBO
BOIPOCHI OJIUH BOTIPOC BOIIPOCHI OOJBITUHCTBO BOITPOCOB
BOITPOCOB
Ucnonb3oBanue | [emoncrpamuon | IlpencraBnenusl | JleMoHCTpanmoH ABTOp
JNEMOHCTPALIMOHH | HBIA MaTepual 171 HBII MaTepuan MIPEeI0CTaBUII
oro maTtepuasa OTCYTCTBYET JIEMOHCTPAIIMOH | KCIIONB30BAJICS B | JEMOHCTPALIUOHH
HBIN MaTepHa JOKJIazie bIil MaTepuan u
HE IIPEKPACHO B HEM
WCIIOb30BAJICS OpPUEHTUPOBAJICS
JIOKJIQTYUKOM
Odopmrnenue JleMoHCTpalnox [Ipeacrasnen JleMoHCTpannox K
JIEMOHCTPAIIMOHH | HBIA MaTepHal TIJI0XO0 HBIN MaTepuall | JI€MOHCTpaIllMOHH
Oro maTtepuana OTCYTCTBYET 0 OpMIICHHBIH XOpOIIO OMY Matepuany
JIEMOHCTPAIOH odopmIIeH, HO HET PETeH3U
HBII MaTepHall | €CTh HETOYHOCTH
. Bnanenue ABTOp ci1abo ABTOp BHajzieeT Ucnons3oBanbl [Tokazano
aBTOPOM BJIAJICET 0a30BBIM oOIIeHayYHbIE U BIIJICHUE
Hay4HBIM U 0a30BbIM arrapaTom CrieluaIbHbIe CHeIUaIbHBIM
CIeLHaJIbHBIM anmnapaTom TEPMUHBI anmapaTom
arnmapaTom
YETKOCTD ABTOp HE caenan BriBoabt BriBoabl BriBoabl
BBIBOJIOB, BBIBOJIOB UMEIOTCS, HO HEUYETKHE MTOJTHOCTBIO
00001IarImx OHU He XapaKkTepU3yIOT
JTOKJIaJl JIOKa3aHbl paboty
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JlaHbl HAOOPBI SKCIIEPUMEHTATBHBIX JAHHBIX

KoMmjieKT THIIOBBIX 33724

OMep BapHaHTa
Bapuant 1 | Bapuant 2 | Bapuanr 3 | Bapuanr 4 | Bapuanr 5
Howmepanus 1aHHb
1 0.741 0.709 0.917 0.849 0.629
2 -0.132 -0.055 -0.169 -0.148 -0.062
3 0.157 0.185 0.248 0.251 0.069
4 -0.656 -0.644 -0.670 -0.676 -0.611
5 -0.132 -0.089 0.031 0.039 -0.205
6 0.016 0.007 0.086 0.125 -0.055
7 0.474 0.473 0.530 0.489 0.412
8 0.254 0.245 0.260 0.251 0.355
9 0.129 0.147 0.071 0.095 0.173
10 -0.418 -0.406 -0.465 -0.486 -0.387
11 -0.508 -0.515 -0.477 -0.463 -0.527
12 -0.329 -0.331 -0.340 -0.281 -0.311
13 0.295 0.314 0.171 0.187 0.401
14 0.403 0.340 0.465 0.518 0.313
15 0.253 0.251 0.268 0.198 0.250
16 -0.075 -0.143 0.048 -0.039 -0.306
17 -0.310 -0.384 -0.187 -0.192 -0.632
18 -0.195 -0.191 -0.191 -0.156 -0.183
19 -0.117 -0.117 -0.153 -0.196 -0.108
20 0.001 -0.025 0.079 0.023 -0.091
21 -0.912 -0.916 -0.886 -0.950 -0.889
22 0.562 0.560 0.588 0.549 0.597
23 0.249 0.294 0.145 0.161 0.417
24 0.098 0.139 0.001 0.003 0.329
25 0.518 0.513 0.694 0.719 0.455
26 0.827 0.858 0.781 0.859 0.916
27 0.267 0.273 0.390 0.437 0.286
28 0.102 0.083 0.061 0.105 0.109
29 0.164 0.179 0.220 0.205 0.085
30 -0.730 -0.736 -0.746 -0.624 -0.727
31 0.260 0.232 0.227 0.267 0.232
32 0.199 0.164 0.305 0.346 0.132
33 -0.984 -0.945 -0.696 -0.818 -0.986
34 1.545 1.565 1.447 1.445 1.691
35 0.890 0.891 0.490 0.460 1.049
36 0.690 0.692 0.713 0.719 0.520
37 -0.533 -0.539 -0.630 -0.590 -0.708
38 -0.262 -0.255 -0.352 -0.382 -0.209
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39 -0.214 -0.192 -0.347 -0.469 -0.119
40 -0.076 -0.061 -0.180 -0.211 -0.018
41 -0.065 -0.086 -0.054 -0.115 -0.035
42 -0.703 -0.689 -0.976 -0.948 -0.521
43 0.230 0.233 0.250 0.254 0.250
44 0.392 0.405 0.512 0.509 0.329
45 -0.485 -0.446 -0.506 -0.539 -0.389
46 -1.019 -1.026 -0.997 -1.091 -0.949
47 -0.748 -0.721 -0.608 -0.710 -0.790
48 -1.550 -1.521 -1.579 -1.595 -1.667
49 0.352 0.366 0.341 0.366 0.319
50 0.394 0.339 0.603 0.598 0.192

3amanuda:

1. Ouenute pazmep BHIOOPKH.

2. Brpraucinure BBIOOPOYHOE CpeHee (TO €CTh IIEHTPOU I Habopa).

3. IlpoBeaute neHTpUpOBaHUE NaHHBIX. )i 9TOr0 HaIUTE Pa3HOCTh MEKY UCXOAHBIMU YHCIIaMU
Y UX LEHTPOUIOM.

4. PaccuutaiiTe cpeaHee KBagpatudyeckoe oTkiIoHeHue S.D. ¢ yderom Bcero Habopa JaHHBIX
(cTraHmapTHOE OTKJIOHEHHE HA OCHOBAHMH HECMEIIEHHOHN OIEHKH JUCTICPCHUH ).

5. Ha ocHOBaHUM pe3yJIbTaTOB, OJYYEHHBIX B MyHKTaX 2, 3 U 4 MPOBEIUTE HOPMHUPOBKY JTaHHBIX.

6. BrisgBHTE TPOMaxu METOIOM 3G C IOBEPHUTEIHLHOU BEPOSITHOCTHIO 95%.

7. B cinydyae oOHapyXeHHS IPOMAaxoB, yJAIUTE UX U MOBTOPUTE MYHKTHI 1-5 A HOBOM BBIOOPKHU
JTAHHBIX.

Ilpumeuanue:
Jliis Hax oK eHUs MPOMAaxoB Bocnoub3yiiTteck MetoioM 36. [Ipu aTom npeanonoxurte, uro 6=S.D.

10 AVl:ch - Vmin <3Ga
11. AV2= Vmax - Vep <3-0;

Kputepun onenkn (B 0aj1ax):

5 OayuioB: 3ajaHue BHITIOIHEHO B TOJIHOM 00beMe. OTYET BBHIMOTHEH aKKypaTHO U B COOTBETCTBUH
C MpeIbSABISIEMbIMU TPEOOBAHUSIMH.

4 Oana: 3ajaHue o paboTe BBHIIIOJHEHO B MOJIHOM 00beMe. KauecTBo opopmiieHus oTyera K
paboTe He MOJHOCTHI0 COOTBETCTBYET TpeOoBaHUAM. EcTh Menkue ommOKy B peICTaBICHUN
pe3yJIbTaTOB.

3 6amna: Ctynent Ha 70% mpaBUIBLHO BBIOJIHUII 3a7aHue K padoTte. COCTaBUI OTUYET B
YCTaHOBIICHHOH (pOopMe, TIPEACTAaBIII PEIICHHS OOIBITUHCTBA 3aJJaHUH, IPETyCMOTPEHHBIX B
paboTe, HO €CTh HEKOTOPBIE CYIIECTBEHHbIE OIIMOKHU B 0(OPMIICHUH PE3yIbTATOB.

2 6aymta: CTyneHT HenpaBUILHO BBITIOMHWIT OT 50% 10 69% 3aganmii paboTHI.

1 6amn: CTyneHT HenpaBUIbHO BRIMOIHUI cBbIle 70% 3am1anuii paboThl M HE MOXKET OOBSICHUTh
TIOJTy9YeHHBIC PE3YIIbTaT.

0 6amnoB: CTyJIeHT He BBIIOIHUI BCE 3aJaHHsI pabOThl U HE MOXKET OOBSICHUTD MOJTyYCHHbIE
pe3ynbTaT
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Haobop keiic-3apau
1. Bosbmute pe3yapTaThl NpPOJAEIAaHHBIX Bamu 3KcnepuMeHTOB (psii NapauIeIbHBIX
U3MEpeHuil, B KOTOPBIX MOJy4YalIUCh OAHH M T€ K€ JaHHbIE) M CIy4alHBIM 00pa3oMm
noJieiuTe WX Ha JABe BblIOOpku. IIpoBephTe Iss ATUX BBIOOPOK THUIIOTE3BI 00
OJTHOPOJHOCTH TUCIIEPCUN U CPEIHHX.
2. VccnemoBaHa 3aBUCHMOCTH Y OT JBYX IMEPEMEHHBIX X1 U X2. [lodydeHsl ciienyromue

JTaHHbIE.
X1 | X2 |y
0 |-7]0,3
1(-2]/03
2 12102
2 15105

MeTo10M HaUMEHBIINX KBAJPATOB IMOTYYHTE a) YPABHCHHE, CBS3BIBAIOIIEE IMAPaAMETP Y C
JIBYMSI TIEPEMEHHBIMU (X1 W X2); 0) ypaBHEHHE, CBS3BIBAIOIICE MapameTp y TOIBKO C
MEPEeMEHHOM X |; B) BEIUUCIUTE KOIPPUITUSHT KOPPEISAIIHHA MEKTY TICPEMEHHBIMHE X1 H X2.
3. Jlnsa peakuuu
A42B —= 2C
C —— D-4-2H
A42D — E

3aJIaHbl KOHIIEHTpAaMM B HadainbHbIi MoMeHT: CAO0=2 wmonbs/n, CB0=3 wmob/m.
W3HayanbHO MPOAYKTOB B peaKLIMOHHONW cMecH He Obu10. B MoMeHT Bpemenu t CA=0,2
moub/n, CE=0,5 momnw/n, CH=2,8 Mob/1. HaliiuTe KOHIIEHTPAIUIO HCXOIHOTO BEIIECTBA
B B MoMeHT BpeMeHu t U KOHIICHTpALMK BCEX HE YKA3aHHBIX B YCIIOBUU ITPOMEKYTOUHBIX
Y KOHEYHBIX MPOIYKTOB.

Kpurepuu ouenku (B 0a1ax):
«5» (0TIMYHO): 3a/ilaHue BBITIOIHEHO B MOJHOM 00beMe. OTYET BBINOJIHEH aKKYpaTHO U B
COOTBETCTBUH C IPEIbABISIEMBIMI TPEOOBAHUSIMHU.

«4» (xopomio): 3asanue 1o padboTe BHINOIHEHO B NOJHOM o0beMe. KauecTBo ohopmiienus oryera
K paboTe He MOIHOCTHIO COOTBETCTBYET TPeOOBaHUAM. ECTh MeKue OMMOKH B MPeICTaBICHIH
pe3yJbTATOB.

«3» (ynosnerBoputenbHo): CtyneHT Ha 80% mpaBUIILHO BHIMOIHUII 3a7aHue K padore. CocTaBui
OTYET B YCTAHOBJIEHHOMH (hopMe, MpeIcTaBUI pelieHus: O0JIBIIMHCTBA 33/1aHU, TPETyCMOTPEHHBIX
B pa0oTe, HO €CTh HEKOTOPbIE CYIIECTBEHHBIE OIIMOKN B OPOPMIIEHUHU PE3YIIbTATOB.

«2» (He 3auTeHo): CTyaeHT HenpaBUIbHO BRINOIHUI OT 70% 10 50% 3amanuii paboThl.

«1» (ue 3auteHo): CTyneHT HeMpaBUILHO BHIMOIHWI cBhIle 70% 3agaHuii paboThl 1 HE MOXKET
OOBSICHUTB MOTY4YEHHBIE PE3YJIbTaT.

«0» (ue 3aurero) CTyISHT HE BBITIOJHWIT BCE 33JITaHUS PA0OTHI M HE MOXKET OOBSCHUTH MOTYICHHBIE
pe3yiabTar

IIpumepHas TemaTuka pegepaToB U 10KJIA10B
1. OGnapyxkeHune NPOMaxoB B DKCIIEPUMEHTAIBHBIX NAHHBIX C HCIOJIb30BAHUEM
tabauyHOTO Mpoueccopa EXxcel.

2. Boruncnenue ko3 QUIHEHTOB YpaBHEHHUs TMHEIHOM perpeccuy. B BHIYUCIUTEILHOM
cpene TabamuHoro mporeccopa MS Excel

Brruucnenue ko3¢ (GUIMEeHTOB YpaBHEHUS JIMHEHHON PErpecCuy. B BEIYUCIUTEIbHOM
cpene TabmaHoro nporneccopa Calc.

Cosznmanue 6a3 manabex B OC Windows.

Craructnyeckue pynkuuu B Calc.

Craructuyeckue pynkuuu B Excel.

ok~ W
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7. Maremarudeckue Gpynkuuu B Calc.

8. Maremaruueckue Gpynkuuu B Excel.

9. Joruueckue Gpynxuuu B Calc.

10.JTornueckue gpynkuuu B Excel.
11.Toctpoenue pasubix THHoB auarpamm B Calc.
12.TToctpoenue pasnbix Tunos quarpamm B Excel.

Kpurepuu ouenku (B 0a/1ax):
«5» (0TiIM4HO): 3a/ilaHue BBIIOIHEHO B ITOJHOM 00beMe. OTYET BBINOJIHEH aKKYPaTHO U B
COOTBETCTBUH C PEIbABISIEMBIMI TPEOOBAHUSIMHU.

«4» (xopoio): 3asanue 1o padboTe BHINOIHEHO B IOJHOM 00beMe. KauecTBo ohopmienus oryera
K paboTe He MOJHOCTHIO COOTBETCTBYET TpeOOBaHUAM. ECTh MeKue OMMOKY B NpeICTaBICHUH
pE3yJbTATOB.

«3» (ynosnerBoputenbHo): CtyaeHT Ha 80% mpaBUIIbHO BBINOIHUI 3a7aHue K padote. CocTaBui
OTYET B YCTAHOBJIEHHOM (hopMe, MpeIcTaBUI pelieHus: OOJIbLIIMHCTBA 33/1aHU, IPEyCMOTPEHHBIX
B paboTe, HO €CTh HEKOTOPHIE CYIIECTBEHHBIE OITMOKH B O)OPMIICHUN PE3YIIBTATOB.

«2» (ue 3auteno): CTyaeHT HenpaBuibHO BeIMOIHUI 0T 70% no 50% 3ananuii paboThI.

«1» (ue 3autreno): CTyaeHT HenpaBUIBHO BHIOIHUI cBbIe 70% 3amanuii paboThl 1 HE MOXKET
OOBSICHUTB MOTY4YEHHBIE PE3yJIbTaT.

«0» (ue 3aureno) CTyISHT HE BBITIOJIHWII BCE 3aJIaHUST PA0OOTHI M HE MOXKET OOBSCHUTH MOTYICHHBIE
pe3yiabTar

KommuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThI
IIpumep BapuaHTa KOHTPOJIbHOH PadOTHI

BapuanTt Bripaxxenue 3HavYeHHS IEPEMEHHBIX
a b C d e
1 3,00 4,00 5,00 6,00 7,00

y=a’cihd-¢e®

2 y=a- bee! 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 |g C 1,50 2,50 4,78 7,65 8,15
5 2,20 3,50 8,50 9,00 5,00

y=(a-h)*+c’—e

Bapmuanr 1

1. Paccumraiite 3HaueHus Qynkuun Y = a’cind —¢’ , MCTIOJIb3ysl CTAHAAPTHBIE (YHKIHH
npuinoxkenns: Calc (ecnm ycranosnen naker Libre Office) umu MS Excel (ecnu ycranoBnena
OC Windows). HeoO6xotumble TaHHBIE B3ATh M3 TaOIUIIBI.

2. JlaHa GpyHKUUS:

sin(x)+cos(x-gf), x<0 _ 3 37
, Te azT’ b=4
In*(2x+1), x>0

A) Ompenenure 3HaueHust pynkimuu y=f(X) Ha mpomexyrtke [a,b], mpuHMMas 3a mar
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aprymenTta AX 3HaueHue, paBHOE y= 10 ;

b) Iloctpoiite auarpammy, mokaspiBaromiyio rpaduk ynknuu y=f(X) Ha npomexyTke
[a,b]. Tunm quarpaMMel — TMHUK C CHMBOJIAMH. Y CTAHOBHUTD (hOpMATHI:

A) B KauecTBe CUMBOJIa BEIOPATh « A » pazmepom 0,2 cMm;
B) 14 uncnoBEIX METOK OCH OY € ABYMsI 3HAKaMU IOCJIE 3aIATON.

3. Pacxon BCIIIECTBA MB PE€AKTOPE NOAUYUHACTCA SKCIIOHCHIUAJIBHOMY 3aKOHY

—kt
M (t) =M 0 *€ . DkcrepumenTanbHEIE TaHHEIE IPEICTABICHEI B TAOIHIIE:

T, Mmua | M, Mons/n
N 1,490
N+5 1,115
N+10 0,980
N+15 0,824
N+20 0,621

A) JluneapusyiiTe UCXOAHYIO SKCIIOHEHIIMATBHYIO 3aBUCUMOCTD, TPOJIOrapu(MUPOBaB €€ ¢
MCII0JIb30BaHUEM HATYypaJIbHOTO Jlorapudma.
b) C ucnonp3oBanrneM MeTOJ]a HAUMEHBIUX KBAAPATOB OMPEISIUTE HAaYaJIbHOE 3HAUCHUE

B€IICCTBA M 0 U BHAYCHHEC KOHCTAHTBI CKOPOCTH pacxo/a BCUICCTBA K.

1.

2.

Bapuanr 2

d
Paccunraiite 3Hauenus Qynximuu Y = a—bhce , HCIIONIb3YSl CTaHJApTHBIC (YHKIHH

npuinoxkenus: Calc (ecnm ycranosnen naker Libre Office) unu MS Excel (ecnu ycranoBnena
OC Windows). Heobxomumble 1aHHbIC B3ATh U3 TaOIuUIb! 4.2.1.

Jana pynkuums:
IN(N?+e™), x<N
Yy=9 n re@=N-=5 b=N+5

22 423%, x=N
A) Onpenenure 3HaueHus ¢ynkiun y=Ff(X) Ha mpomexytke [a,b], mpuHMMas 3a mar
b-a

aprymeHTa AX 3Ha4eHue, paBHOE y= 10 ;

B) IocTpoiite auarpammy, nokassiBarooulyro rpapuk dGyakiuun y=f(X) Ha mpoMexyTke
[a,b]. Tun quarpamMMbl — TMHUKM C CHMBOJIaMH. Y CTaHOBUTH (DOPMATHI:
A) B KauecTBe CUMBOJIa BBIOpaTh « A » pazmepom 0,2 cMm;
b) nns uncnoBBIX METOK OCH OY € ABYMS 3HAKaMH MOCJIE 3arsTOM.
—E,/RT
KoncTanta ~ CKOpOCTM  peakIMM  OMNHCBIBA€TCS  ypaBHEHHEM k= ko e "

SKCHepI/IMCHTaHBHLIC JaHHBIC IPCACTABJICHBI B Ta6J'II/ILIeZ

T, C° | k, n/mMosB*MHH
N 100

N+20 82

N+40 71

N+60 55

N+80 42
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A) Jluneapu3yiTe HCXOAHYIO SKCITOHEHITUATBLHYIO 3aBUCUMOCTb, MPOJIOrapu(MUPOBAB €€ C
HCIIOJIb30BaHUEM HATYPAILHOTO JIorapudma.

b) C ucnosib30BaHNEM METO/Ia HAUMEHBIIINX KBaApaToB onpeaeaute Ko u Ea.opueHTHpYSCh Ha
JIaHHBIC TaOJIHUIIBI.

Bapuanr 3

1. Paccuuraiite 3HaueHus QyHkuuu Y = ab+c’d® , MCIOJIb3Ysl CTaHAAPTHBbIC (YHKIIUH
npuioxenns Calc (ecmu ycranosnen naker Libre Office) wimm MS Excel (eciu ycraHoBicHa
OC Windows). Heobxomumble 1aHHBIC B3ATh U3 TaOIuIb! 4.2.1.

2. Jlana QyHKIms:

sin(N +x), x<0 _Nrx Nz
- 2 (N -2 e 8=, b=—+
cos“(N™“+x),x>0 6 6
A) Onpenenure 3HaueHus Gynkuuu y=Ff(X) Ha nmpomexyrtke [a,b], npuHuMas 3a miar
b-a
aprymenTta AX 3Ha4€HHE, PABHOE y= 10 ;

b) Iocrpoiite auarpammy, nokasbiBaromlyto rpaduk gynkuuu y=f(X) Ha nmpomexyTke
[a,b]. Tun quarpamMMbl — TMHUH C CHMBOJIaMH. Y CTaHOBUTH (DOPMATHI:

A) B KauecTBe CUMBOJIA BEIOpaTh « A » pazmepom 0,2 cm;
b) 11 4uCIOBBIX METOK OCH 0Y C IBYMS 3HAKAMH I1OCTIE 3aISTOMH.

_ —E,/RT
3. Koncranra CKOpPOCTH p€aKnuu OIIHMCBhIBACTCA YpaBHCHHUEM k - ko °€ .
3KCHCpI/IMeHTaHBHLIC JaHHBIC NPCACTABJICHBI B Ta6JII/III€Z

T, C° | k, n/mMoJIb*MUH
N 103

N+20 83

N+40 70

N+60 54

N+80 41

A) JluneapusyiiTe UCXOAHYIO SKCIIOHEHIIHATEHYIO 3aBUCUMOCTD, TPOJIOrapu(MUpOBaB ee ¢
WCIIOJIb30BAaHUEM HATYPaJIbHOTO JIoTapudma.

b) C ucnonb30BaHnEM METO/Ia HAUMEHBIIINX KBaAPaToB onpeaeaute Ko u Ea.opueHTHpYSICH Ha
JaHHbIE TaOIHUIILI.

Bapuant 4

d
1. Paccunraiire snavenns dyrxmn Y =a—0" +€19 C | ucnomwsys cranmaprasie gynxmm

npunokenus: Calc (ecnu ycranosnen naker Libre Office) unu MS Excel (ecnu ycranoBnena
OC Windows). HeoO6xomumble naHHbIE B3Th U3 TaOIuUIb! 4.2.1.
2. JlaHa GpyHKUUS:

3> —x*+N), x<N

Y=1 - e d=N-=5 b=N+5
e 2 +lg(3x°), x>N

A) Onpenenure 3HaueHus Gynkuun Y=f(X) Ha nmpomexyrtke [a,b], mpuHHMas 3a miar
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_b-a

aprymenTta AX 3HaueHue, paBHOE y= 10 ;

b) IMoctpoiite muarpamMmy, mokaspiBamomuryto rpadpuk ¢pyakuuu y=Ff(X) Ha nmpomexyrke
[a,b]. Tunm quarpaMMel — TMHUK C CHMBOJIAMH. Y CTAHOBHUTD (hOpMATHI:
A) B KauecTBEe CUMBOJIAa BBIOpaTh « A » pazmepom 0,2 ¢M; JJIs YHCIIOBBIX METOK OCH OY C
JIBYMsI 3HAKaMH TIOCJIE 3aIISITOM.
3. Pacxom BemectBa A B peakTope IOMUYMHSACTCS OSKCIHOHCHIIMAIPHOMY  3aKOHY

—kt
A(t) = 'A\) °€ . BKCHepI/IMeHTaHBHBIe JaHHBIC NPCACTABJICHLI B Ta6JII/ILI€I

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

A) JluneapusyiTe UCXOJHYIO YKCIIOHEHIIMATBHYIO 3aBUCUMOCTb, IIpoJjorapudMupoBas ee ¢
UCTIOJIB30BaHUEM HATYPaJIbHOTO Jiorapudma.
b) C ucnonp3oBanneM MeTOJa HAMMEHBIINUX KBAJIpaTOB OMPEEIUTE HAYallbHOE 3HAYCHHE

BC€IICCTBA M 0 1 BHAYCHHEC KOHCTAHTBI CKOPOCTH pacxo/a BEUICCTBA K.

Bapmuant 5

1. Paccuuraiite 3HaueHus QyHKUEH Y = (a— b)2 +c’ —e , HCIONIb3yd CTaHJApTHBIE
Gynkuu npunoxenus Calc (ecnu ycranosien naker Libre Office) wimun MS Excel (ecnu
ycranoBiieHa OC Windows). Heo6xoanumble qaHHbIE B3STh W3 Ta0OIUIbI 4.2.1.

2. JlaHa QpyHKUUS:

sin(2x+ N), x<0
_ =Nz | Nz
y cos’ x-m\I +sin2(x),xzovfﬂea_ 3 ’b_3

A) Omnpenenute 3Hauenus QyHkimu Y=f(X) Ha npomexyrtke [a,b], mpuHUMas 3a miar
b-a

aprymenTa AX 3HaueHue, paBHOE y= 10 ;

b) Ioctpoiite auarpammy, mokasbpiBaromlyto rpaduk yaknuu y=Ff(X) Ha mpoMmexyTke
[a,b]. Tum quarpamMmbl — TUHUHM C CHMBOJIAMU. Y CTAHOBUTH (hOPMATHI:
A) B KauecTBe CHMBOJIa BHIOpATh « A » pazmepom 0,2 cm;
B) 151 yucnoBBIX METOK OCH OY C IBYMsI 3HAKaMH TOCIIE 3aIlsTOM.
3. CKopocTb peakiuu N- To mopsaka onuckiBaercs ypasHenueMm V=KeC". Pacxon Bemectsa M B

—kt
PCAKTOPC NOAUYUHACTCA SKCIIOHCHIUAJIbBHOMY 3aKOHY M (t) - M 0 °€ . 3KCHepI/IMCHTaJIBHLIC
JaHHBIC IPEACTaBJICHBI B Ta6J'II/IIIeI

Ce10* monp/nn |V
N+1 0,042
(N+1)+2 0,112
(N+1)3 0,182
(N+1)+4 0,246
(N+1)°5 0,262
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A) Jluneapu3yiiTe UCXOAHYIO SKCIIOHCHIIMATBLHYIO 3aBUCUMOCTD, TPOJIOrapu(MUPOBAB €€ C
UCIOJIb30BaHUEM JIECATUYHOTO UJIM HATYypaJbHOTO Jorapudma.

b) C ucnonp3oBaHreM METO/1a HAMMEHBIIINX KBAJAPATOB ONMPEEIUTE HaualbHOE 3HAUYCHUE
ckopocTd Vo U MOPSAOK peakuu N.

Kpurtepuu onieHKH KOHTPOJILHOI padoThI:

10 6as10B BBICTABISCTCS CTYJCHTY, €CJIM PaObOTa BBIIOJHEHA B [TOJHOM 00bEeMe U H3JIOKEHA
T'pPaMOTHBIM SA3BIKOM B OHpeHeHeHHOﬁ JIOTHYECKOU IIOCJIICA0BATCIIbHOCTHU C TOYHBIM
UCIIOJIb30BAHUEM CIICIHATM3UPOBAHHON TEPMHHOJIOTHHU; TIOKA3aHO YBEPECHHOE BIIAJICHUEC
HOPMAaTHUBHOM 0a30i;

8-9 6aoB BRICTABISIETCS CTYACHTY, €CIIM pa0d0Ta BHIMOJIHEHA B ITOJIHOM 00bEME,

HO MMEET OJIUH U3 HEJJOCTATKOB:

B paboTe JIOMYILCHBI OIMH-/[BA HEI0UETa IIPU OCBELICHUH OCHOBHOT'O COJICPIKaHHS OTBETA;

HET OHpG[[GJIGHHOfI JIOTHYCCKOH oCICA0BATCIIbHOCTU, HCTOYHO UCIIOJIB3YCTCA
CIICHUAIM3UPOBAHHAA TCPMUHOJIOT U,

6-7 OasIoB BRICTABISIETCS CTYACHTY, €CJIM paboTa BBIMOJIHEHA HEMOJIHO, HE MOKa3aHo ol1iee
MMOHUMaHHKE BOIMIPOCA, UMETUCH 3aTPYAHCHHS WIIH JTOMYIIEHbBI OIIMOKH B ONIPEICIICHUN MTOHATUH,
HCII0JIb30BaHUU TEPMHUHOJIOTUH, IIPU 3HAHUU TEOPETUUECKOI0 MaTepHrala BbIsIBIIEHA HEJOCTaTOYHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN 1 HABBIKOB.

4-5 6ajuI0B BBICTABIISICTCS CTYJCHTY, €CITU CTYJCHT BBIITOJIHUI KOHTPOJIBHYIO pad0Ty MeHee
yeMm Ha 50 %.

1-3 Gayia BBICTABISETCS CTY/ICHTY, €CIIH CTYICHT BBITIOJTHIII KOHTPOJIBHYIO pPa0OTy MEHEE
yem Ha 70 %.
- 0 6aJUTOB BBICTABIISETCS CTYACHTY, €CIIU . CTYICHT BOOOIIE HE IPHUCTYIIA K BBITIOJTHEHHIO
KOHTPOJIbHON PabOTHI.

KonnokBuym Ne 1. ba3zoBbie nOHATHSA MOJEJIHMPOBAHUS XMMHKO-TEXHOJOTHYECKHUX
NPOLECCOB.

Beenenne. OCHOBHbIE MPHUHIMIBI MOJECIUPOBAHUS XUMHYECKMX M TEXHOJOTHYECKHX
npoueccos. Mepapxuueckas CTpyKTypa XMUMUYECKUX IIPOU3BOJICTB U UX MATEMAaTHYECKUX MOJEIIEH.

OcHOBHbIE TIPUEMBI MOJEIUPOBAHUS: SMIIMPUUECKUN, CTPYKTYPHBIH U KOMOMHUPOBAHHBIM.
IlocTpoeHne CTaTUYECKUX M JUHAMHUYECKMX Mozenel. Pemenue mpsameix 3anad. [IpoekTHBIN U
MOBEPOYHBI (OLIEHOUHBIN) pacueT mpoueccoB. Pemenue oOparHbix 3amad. [lapamerpuueckas u
CTPYKTYpHasi HWJAEGHTHU(QHKAIMSI MaTeMaTHYEeCKUX MoOjeleld. YCTaHOBJIEHHE  aJIeKBaTHOCTH
MaTeMaTuyeckux Mmojeinei. CTpaTerusi NpoBeAECHUs PAaCUETHBIX HCCIIEIOBAaHUN M KOMIBIOTEPHOTO
MOJIEJIMPOBAHUS pPealbHbIX MpoLeccoB. ONTUMH3ALN XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB.

ITocTtpoenne smnupudeckux wmoxened. POpMyIMpOBKa 3a4a4d  anlpOKCUMAUUW UL
OIMUCAHUs DKCIEPUMEHTAIBHBIX 3aBUCUMOCTEN U MOJYYECHHS] SIMIUPUYECKUX MOJEIEH IIPOLIECCOB.
Bunb! kputepues annpoxcumanuu. Kpurtepuil MeToa HauMEHbIINX KBaApaToB. Pemenne 3agaun
AIIIPOKCUMALIMU U1 HEJIMHEWHOW U JIMHEHHOM 110 TapamMeTpaM MOJENIEH.

HopmainbHblii 3aK0H pacpeeieHus 11 BEKTOPHBIX CIIYYalHBIX BEJIMYMH U OIIPEIETICHUE X
YUCJIOBBIX XapaKTepUCTHK. JlucriepcnoHHblii ananu3. OnpezeneHre BBIOOPOUYHbBIX KO3 (HUIIMEHTOB
KOppesiiiu U Ko umeHTa MHOKECTBEHHON KOPPEIsLUU.

JIMHENHBIN PErpecCUOHHBIN aHAIU3 Il ITOCTPOEHUs SMIIMPUYECKUX MOJEIIE Ha OCHOBE
JTAHHBIX [aCCUBHOTO »JKcrepuMeHTa. lloHatus ¢yHkuuu otkivka U QakTtopoB. OCHOBHBIE
JIOMYLIIEHUsST PEerpecCHOHHOTO aHanu3a. Kpurepuu mpoBepKH OAHOPOAHOCTH aucnepcuil. Buibop
BUJAa YpaBHEHUN perpeccuu, OmpenereHue Ko3(PPHUIMEHTOB perpeccuu M HUX 3HAYMMOCTH C
ucnonb3oBaHueM kputepus CtbrogenTa. IIponenypa MCkiIOYeHHsS HE3HAUYUMBIX KO3((UIIMEHTOB
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MaremaTrueckoe MOJEIUPOBAHIE TPYOUATOTO PEaKTOpa B CTAIIMOHAPHOM COCTOSTHUU C
MPSAMOTOYHBIM JBH>KEHUEM TETUIOHOCUTEIIS M CIIOKHOM KMHETUYECKON CXeMOo# peakiuu. Pemenne
3anaun Kommu. I'paduueckoe mpeacrapieHue anropuTMa peleHus.

MareMatuueckoe MOACIIMPOBAHNE TPYOUATOro0 peakTopa B CTAIlMOHAPHOM COCTOSTHUU C
MIPOTUBOTOYHBIM JBHKEHUEM TEIUIOHOCUTEIIS U CIIOKHOM KUHETUYECKON CXEMOM pEaKIIUu.
Pemenue kpaeBoii 3amaun. I'paduueckoe mpeacTaBICHUE AITOPUTMA PEIICHHUS.

perpeccuun. OmnpeeneHne aiekBaTHOCTH PErPECCUOHHBIX MOJIENICH ¢ MOMOILbIO KpuTepus duriepa.
Kputepuii BOCIpon3BOAMMOCTH U YCIOBUS €r0 TPUMEHUMOCTH.

KO.]'[J'[OKBI/IyM Ne 2. MO}ICJIHPOB&HI/IG XUMHUKO-TEXHOJOI'HYECKHUX NMMPpoeCCoB

MaremaTtudeckoe MOACIINPOBAHUC XUMHKO-TCXHOJIOTHYCCKUX IMPOLCCCOB. OTansl
MaTeMaTHYeCKOro MOJAEIUPOBaHUA: (POPMYIUPOBKA TMIIOTE3, I[OCTPOEHUE MATEMaTHYECKOIo
OIMCAHUs, pa3paboTka MOJECIUPYIOLUIETO alrOpUTMa, IPOBEpKa aJeKBaTHOCTU MOJEIeH u
UCHTU(PUKALMS UX TapaMEeTPOB, PACYETHBIE UCCIIEA0BaHMS (BBIUYMCIUTEIbHBIN SKCIIEPUMEHT).

PazpaboTka MaTeMaTHYeCKOTO ONMCAHHUsS MPOLECcCOB. BIOYHBIN MPUHLIMI TOCTPOCHHUS
CTPYKTYPHBIX MaTeMaTHuyeckux Mmojeneil. OO000LIeHHOe ONKMCcaHue JBUXKEHUS IMOTOKOB (a3 B
arrmaparax ¢ HODOMOIIBKO THAPOJUHAMHUYCCKUX MOﬂeHeﬁ, YUUTBIBAIOOIUX COCPCAOTOUYCHHBIC H
pacnpezicieHHble MCTOYHMKM BeUIeCTBAa M JHEpruu. JIOKajabHblE MHTEHCUBHOCTH HMCTOYHHMKOB
BCIICCTBA U SHCPIHU B IIOTOKAX, COOTBECTCTBYIOIIUC PA3JIMIHBIM (1)H3I/IKO-XI/IMI/I‘ICCKI/IX nmponeccam.
OcHOBHBIE THUIIBI YPaBHEHUN MATEMaTUYECKOTO OMMUCAHMSI XUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB -
KOHEYHbIE, OOBIKHOBEHHBIC Au(depeHnnanbupie n audQepeHnrnanbable YpaBHEHHS B YaCTHBIX
IIPOU3BOIHBIX.

OHTI/IMI/I?;aIlI/I?[ XUMHKO-TCXHOJIOTHYCCKUX IMponeccoB. 3az[atm OIITUMAJIBHOI'O
IPOEKTHUPOBAHUSA M YIpaBieHUsA. BbpIOOp KpuTepueB ONTHUMANbHOCTU (L€NEBBIX (YHKUMHA) U
ONTUMU3UPYIOIIUX IEPEMEHHBIX (PECYPCOB ONTUMH3ALUN).

Hexotopble 0COOEHHOCTH MPOMBILUIEHHBIX OOBEKTOB U UX OTPAKEHHE B MAaTEMATUYECKUX
Mozensax. MareMatudeckue  MOAEIM  HECTAaUMOHApPHBIX  IpoueccoB.  [lapamerpuyeckas
YYBCTBUTEIBHOCTh M  YCTOWYMBOCTH InpoueccoB. [lpumepbl MaTremMaTH4eCKMX  MOZEIEH
MMPOMBIINIJICHHBIX MPOICCCOB.

Kpurepun onenkn (B 0a/1ax) 3a Kasablil N3 KOJUIOKBHYMOB:

0 Gay10B BBICTABIISIETCS CTYJIEHTY, €CIIM CTYJEHT HE UMEET MPEICTaBIECHHU 00 00CyKaaeMOM
BOIIPOCE;

- 1-7 GamioB BBICTABISAETCS CTYACHTY, €CIU CTYJEHT MMeeT (parMeHTapHble MpeCTaBIeHUs 00
00CyXk/1aeMOM BOIIPOCE (CTYyIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IIPEIMETa, HeE
yMEeT JienaTh apryMEHTHUPOBAaHHBIE BBIBOABI M TPUBOAWTH IPUMEPHI, IMOYTH HE BIAACET
MOHOJIOTHYECKOMN PE€YbI0, HEC BJIAACCT TepMI/IHOJIOFI/IefI, MMPOSABJIACT OTCYTCTBHUEC JIOTUYHOCTU U
MOCJIEI0BATEIbHOCTBIO M3JI0KEHUS, AeNaeT OMMOKU, KOTOpble HE MOXET HCIPaBUTh Jaxe MpHU
KOPPEKILIUU IpenoaaBaresieM, 0TKa3bIBaeTCsl OTBEYATh HA 3aHITHH);;

- 8-11 6amIOB BBHICTABISIETCS CTYJCHTY, €CJIA CTYACHT UMEET HETIOJIHbIEC IPEACTABICHUS 00
00cyx/1aeMOM BoIpoce (CTYyIEHT JeMOHCTPUPYET HE3HAHWE TEOPETUUECKUX OCHOB MpeaMeTa, He
yMeeT JeJIaTh apryMEHTUPOBAHHBIE BBIBOBI U MPUBOAUTH IPUMEPHI, TOKA3hIBAET cllaboe BiIaJleHue
MOHOJIOTHYECKON PEUBIO, HE BJIAZIEET TEPMUHOJIOTUEH, IPOSIBIIAET OTCYTCTBHE JJOTUYHOCTH U
MOCIIEI0BATENbHOCTHIO U3JI0KEHNUS, AeTaeT OMMOKH, KOTOPbIE HE MOXKET UCIIPaBUTh JaXKe Mpu
KOPPEKIMH MPeroiaBaTesieM, OTKa3bIBaeTCsl OTBeUaTh Ha 3aHATHH);

- 12-15 GayyioB BBICTABISIETCS CTYICHTY, €CIIH CTYJCHT UMEET He B IOCTAaTOYHOH Mepe
c(OpMHPOBAHHBIE U CO/IEPIKAIIINE CYIIECTBEHHBIE MMPOOEIBI MPeACTaBIeHU 00 00CYyKIaeMOM
BOIpOCE (CTYIEHT IEMOHCTPUPYET HETITyOOKHE TEOPETUYECKUE 3HAHUS, TPOSIBIISIET €1a00
chopMHpOBAHHBIE HABBIKY aHAJIN3a SIBJICHUH U MPOLIECCOB, HEIOCTATOYHOE YMEHHE JeTaTh
apryMEeHTHPOBAHHbIE BBIBOJIbI U MPUBOJAUTH IPUMEPHI, TOKA3BIBAET HE JOCTATOUHO CBOOOIHOE
BJIa/ICHNE MOHOJIOTMYECKOH pPeUbl0, TEPMUHOJIOTUEN, IOTUYHOCTBIO U TI0CIIEI0BATEIBHOCTHIO
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U3JIOKEHUS, IeJIaeT OMKUOKH, KOTOPbIE MOKET UCIPABUTh TOJIBKO MPU KOPPEKLIUU
MPENoIaBaTesieM);

- 16-19 GamioB BHICTABJISAETCS CTYICHTY, €CIU CTYIAEHT UMEET COPMHUPOBAHHBIE, HO COJIEpIKAIIINE
OTJIebHBIC MPOOETBI MPEACTAaBICHUS 00 00CyX1aeMOM BOIIpoce (CTYAEHT JEMOHCTPUPYET IPOYHBIE
TEOPETUYECKHE 3HAHUS, BIIAJCET TEPMUHOJOTHEH, JENaeT apryMEHTUPOBAaHHBIE BBIBOABI U
000011eHNs, TPUBOJUT MPUMEPHI, TTOKA3bIBACT CBOOOJHOE BJIAJICHUE MOHOJOTHYECKON PEeUbl0, HO
IIPU 3TOM JIeJIaeT HECYIECTBEHHbIE OMIMOKH, KOTOPbIE OBICTPO MCHPABISAET CAMOCTOSATEIBHO WUITU
MIPY HE3HAYUTEIIBHON KOPPEKIUH MPEIO0IaBaATEIIEM);

- 20 GannoB BBICTABISIETCS CTYNEHTY, €CJIH CTYJIEHT MMeeT c(hOopMHpOBAHHBIC CHCTEMAaTUUYCCKUE
npencTaBieHus 00 oOcykaaeMoM Bompoce (CTYIEHT JEMOHCTPUPYET CHUCTEMHbIE TEOPETUUYECKUE
3HAHMS, BIAJCET TEPMHUHOJIOTHEH, JIeIaeT apryMEHTUPOBAHHbBIE BBIBOIBI U 0000IIECHUS, TIPUBOIUT
MpPUMEpHI, MMOKa3bIBa€T CBOOOJAHOE BIAJCHHE MOHOJIOTMYECKOW pedybl0 U CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSIOIIUE BOIIPOCHI).

4.3.  Peiimunz-nian Oucyuniumbl
PeliTuHr-1ian qucuuIuIMHel npeacrasieH B [punoxenun 2.

[TepeBon orenku n3 100-6a/UTbHOM B CHCTEMY 3a4€T/HE3a4eT MPOU3BOIUTCS CICIYIONIMM 00pa3oM:
- 3auTeHo — oT 59 1o 110 6amioB (Birovast 10 moOHPHUTEIBHBIX OAJIIOB);
- He 3auTeHo— oT 0 10 59 Gamos.

5. YueOHO-MeTOAUYecKOe U MHPOPMAITHOHHOE 00ecTiedeHne TN CIUTITIHHbBI

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIBHON y4e0HOM JINTEPaTypPbl, HCOOXOAMMOM 115
O0CBOCHHUSA TUCHHUILINHEI

OcHoBHas iuTEepaTypa:

1. Maremaruyeckoe MOJIEIUPOBAHUE XUMHKO-TEXHOJOTHYECKUX IPOLECCOB [DIEKTPOHHBIN
pecypce] : yaebnoe nocobue / H.B. Ymesa [u ap.]. — Dnexrpon. gan. — Tomck : TITY, 2014.
— 135 ¢. — Pexxum poctyna: https://e.lanbook.com/book/62934. — 3ari. ¢ skpana.

2. CyrsaruH, B.M. OCHOBBI TPOEKTHPOBAaHHS W OOOPYIOBAaHHWE TPOM3BOJACTB MOJIUMEPOB
[DnexTpoHHBIi pecypce] : yuebHoe mocobue / B.M. Cytsarun, A.A. JIsnkos, B.I'. bonnaneros.
— OnektpoH. naH. — Cankr-Ilerepoypr : Jlans, 2018. — 464 c¢. — Pexum pocryna:
https://e.lanbook.com/book/99213. — 3aru. ¢ skpaHa.

3. T'ymepoB, A.M. MaremaTHUeCKO€ MOJEIHPOBAHNE XMMHKO-TEXHOJOTHUECKHX IPOIECCOB
[DnexTpoHHBIH pecypce] : yueOHoe mocobdue / A.M. I'ymepoB. — DnekTpoH. naH. — CaHKT-
[TetepOypr : Jlanp, 2014. — 176 c. — Pexxum noctyna: https://e.lanbook.com/book/41014.
— 3aru. ¢ skpana. CoseroB, b.51. IHdopMaimoHHbIEe TEXHOJIOTUU: TEOPETUYECKHE OCHOBBI
[DnexTponHbIit pecypc| : yueoHoe mocobme / b.A. Coseros, B.B. llexanoBckmii. —
OnextpoH. naH. — Cankr-IlerepOypr : Jlawp, 2017. — 444 c¢. — Pexum nocryma:
https://e.lanbook.com/book/93007. — 3ar1. ¢ skpaHa.

4. Cawmoiinos, H.A. [IpumMeps! 1 3a1aun 1o Kypey "MaremaTuyeckoe MOJeIMpOBaHNE XMMHKO-
TEXHOJIOTHYECKHUX MpoiieccoB" [ DeKTpoHHbIHN pecypc] : yaeoHoe mocodue / H.A. Camoiios.
— OmnektpoH. gan. — Cankr-IlerepOypr : Jlanp, 2013. — 176 ¢. — Pexum nmoctyna:
https://e.lanbook.com/book/37356. — 3ar. ¢ skpaHa.

5. Exmaxos, IO.II. VYmnpaBienue mnporpaMMHbIMH —mpoekTamu. CTaHIapThl, MOJEIH
[DnexTponHsIit pecypc] : yaedbnoe nmocodwue / FO.I1. ExmakoB. — DnextpoH. nan. — CaHKT-
[TerepOypr : Jlans, 2019. — 244 c. — Pexwum gocrymna: https://e.lanbook.com/book/111914.
— 3aru. ¢ sKpaHa.

6. Tiopun, O.I'. YnpaieHue noTeHIHaTIbHO ONACHBIMH TEXHOJIOTHSIMHU [ DJIEKTPOHHBIN pecypc]
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10.

11.

12.

13.

14.

15.

16.

17.

18.

: moHorpadus / O.I'. Tropun, B.C. Kanpuunkwnii, E.®. XerpoB. — OnekTpoH. maH. —
Bonorma : "Undpa-Uwxenepus', 2011. — 280 c¢. — Pexum pocryna:
https://e.lanbook.com/book/65134. — 3ar1. ¢ skpaHa.

BaBunos, B.JI. MukpocucteMHble JaT4yuKd (U3UYECKUX BEIMYMH: B JBYX YACTIX
[DnexkTponnblii pecypc] : monorpadus / B.JI. BaBumos, C.II. Tumomenkon, A.C.
TumomeHkoB. — DaekTpoH. n1aH. — Mocksa : Texnocdepa, 2018. — 550 ¢. — Pexum
noctyma: https://e.lanbook.com/book/110960. — 3ari. ¢ 3xpaHa.

JonosHuTeILHAS JIUTEpaTypa:
HesikonoB, B.I1. DHomkmoneawss KOMOBIOTEPHOH anreOpbl [DIEKTPOHHBIN pecypc]
suuuknoneaus / B.I1. JIpskonoB. — DnektpoH. 1an. — Mocksa : JIMK Ilpecc, 2010. — 1264
c. — Pexxum pocryma: https://e.lanbook.com/book/1179. — 3aru. ¢ 3kpaHa.
Huxutnn, B.C. Texnonorum Oynymero [Dnexktponssiii pecypc] / B.C. Hukutun. —
OnektpoH. naH. — MockBa : Texnocdepa, 2010. — 264 c. — Pexum nocryna:
https://e.lanbook.com/book/73005. — 3ar1. ¢ skpaHa.
WHpopMalMOHHbIE  TEXHOJOTMHM  TNPOEKTUPOBAHHMS  PAIMODIICKTPOHHBIX  CPEJICTB
[DnexTpoHHBIH pecypce] : yuebHoe ocodue / JI.FO. Mypomiies [u ap.]. — DAEKTpoH. JaH. —
Cankr-Ilerepoypr :  Jlams, 2018. — 412 c¢. — Pexum  pocryma:
https://e.lanbook.com/book/109618. — 3ari1. ¢ skpaHa.
Kynuros, FO.1. OcHOBBI coBpeMeHHOI MHGOPMATHKU [DIIEKTPOHHBIN pecypc] : yueOHOoe
noco6ue / FO.U. Kynunos, @.®. [lamenko. — DnextpoH. nan. — Cankr-IlerepOypr : Jlaus,
2018. — 256 c. — Pexwum pocryna: https://e.lanbook.com/book/107061. — 3ari1. ¢ 3kpaHa.
Kyaunos, FO.M. IlpakTukym 1o OCHOBaM COBPEMEHHON HH(POPMATHKHU [DIEKTPOHHBIH
pecypc] : yuebnoe mocobue / FO.U. Kynunos, ®@.®D. [Tamenko, A.}O. Kenuna. — DekTpoH.
maH. — Cankr-IlerepOypr : Jlawp, 2011. — 352 c¢. — Pexum pocryna:
https://e.lanbook.com/book/68471. — 3ar. ¢ 3kpaHa.
[TpakTukym no nndopmaruke [ DIEKTPOHHBIN pecypce] : yuebHoe nmocobue / H.M. Anapeea
[v ap.]. — Dnextpon. nan. — Cankrt-IletepOypr : Jlanp, 2019. — 248 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/111203. — 3aru. ¢ 3xpaHa.
JlorynoBa, O.C. Undopmatuka. Kypc nexuuit [DnektponHsiit pecype] : yuebnuk / O.C.
JloryHoBa. — OnexTpoH. aaH. — Cankr-IlerepOypr : Jlans, 2018. — 148 c. — Pexum
noctyma: https://e.lanbook.com/book/110933. — 3aru. ¢ sxpana.
[TpakTukym no uHpopmaruke [DneKTpoHHBIN pecypc] : yuebHoe nocodue / H.M. Annpeepa
[v ap.]. — Dnextpon. nan. — Cankrt-IletepOypr : Jlanp, 2019. — 248 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/111203. — 3aru. ¢ skpana.Meroauka o0yueHUs: HHPOPMATHKE
[DnexTponHbIi pecypce] : yueoHoe mocodue / M.I1. Jlammuuk [u ap.] ; [Tox pea. ML.II. Jlamuuka.
— OnektpoH. naH. — Cankr-IlerepOypr : Jlanb, 2018. — 392 c. — Pexum pgoctyna:
https://e.lanbook.com/book/109631. — 3aru. ¢ skpaHa.
I'pomieB, A.C. Undopmaruka [DnexkrponHslii pecypc] : yuebnuk / A.C. I'pomes, I1.B.
3akmskoB. — DnekTpoH. naH. — Mocksa : JIMK Ilpecc, 2018. — 672 c. — Pexxum noctyma:
https://e.lanbook.com/book/108131. — 3aru. ¢ skpaHa.
Nudopmarnmonnsie TexHoIoTuU. ba3oBelil Kype [D1eKTpoHHBIA pecypc] : yueOnuk / A.B.
Koctiok [u ap.]. — Dnexrpon. nan. — Canxt-IletepOypr : Jlansb, 2018. — 604 c¢. — Pexum
noctyma: https://e.lanbook.com/book/104884. — 3ari. ¢ ’xpana.
OcHOBBI HHPOPMAITMOHHBIX TEXHOJOTUH [ DNEKTPOHHBIH pecypce] : yuebHoe mocodue / I'.H.
Kupeesa [u np.]. — Dnektpon. nan. — Mocksa : JIMK IIpecc, 2010. — 272 ¢. — Pexum
noctyna: https://e.lanbook.com/book/1148. — 3aru. ¢ skpaHna.
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5.2. [lepeyensb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTepHeT» N
NMPOrPaMMHOI0 o0ecredeHnsl, He0OXOAUMBIX /1JI51 OCBOCHHS 1M CHUILTHHbI

Ha xumnueckom ¢axkynpTeTe bamkupckoro rocyjapcTBEHHOTO YHUBEpcUTeTa (Ipu Kadeape
(GU3UYECKON XUMUU M XHMHYECKOM HKOJIOTHMH) HMeeTCs 2 KOMIIBIOTEPHBIX Kiacca. llepBsrii
KOMITBIOTEPHBIN KJacC OcCHamieH 13-10 MOHOOJIOKaMHM Ha 0a3e JBYXbBAJCPHBIX IPOILECCOPOB
IntelPentiumDual-Core 3.2 I'Ti u omeparuBHoi mamsata 2I'6. BTopoii KOMIBIOTEpHBINH Kiacc
ocHaleH 15-10 KOMIbIOTEpaMu Ha 0a3e deThipexbsaepHbIx nporeccopoB IntelCoreis 3.2 I'Tu u
oreparuBHOi mamsaTu 41°0.[lepcoHanbHble KOMIBIOTEPHI O0OMX KJIacCOB OOBEIUHEHBI B OJHY
JIOKAJIbHYIO CETh JUI 00ECTIEYCHHUS IOCTYIAa K HAYYHOU M METOAMYECKON JINTepaType YHUBEPCUTETA;
UMEeTCsl JIOCTYNl B CeTh WHTepHET. KOMIIbIOTEphl BTOpPOTO Kiacca, MOMHUMO O(MUCHBIX HYXKI,
BBITIOJHSIOT (DYHKITUIO BBIYMCIUTENHHOTO eHTpa. OHU OOBEAMHEHBI B CIUHBIN BBIYUCIUTEIHHBIN
KJactep Juis oOecrieueHusi COTPYIHUKAM Kadeapbl, aclipaHTaM W CTYACHTAM BBIYHCIHTEIBHBIX
MOIITHOCTEH JJIsi TMPOBEACHUs HaydHbIX pabor. Ilpm 3TOM wuCHONB3yeTcs HEKOMMEpPYECKoe
nporpaMmMuoe obecrneuenue: oducHeii maker LibreOffice, nporpamma s mpodeccrHoHaIbHOTO
noctpoerus rpaduxoB Gnuplot, makersr Orca u Firefly mist mpoBeneHuss KBaHTOBO-XUMHUYECKUX
pacuetoB, NAMD — nporpamma /1715t IpoBEICHHS paCUE€TOB MOJICKYJIIPHON JMHAMUKH, TIPOTPAMMBI
JUTS BU3YaJIM3al[iK BHIUMCIIUTENIbHBIX 3KkcriepuMenToB — ChemCraftlite, VMD, Molden.

YHuBepcUTET 00ECIeYeH HEOOXOAMMBIM KOMIUIEKTOM JIUIICH3HOHHOTO IPOTrPaMMHOTO
obecrieueHust TUCUUIUIAH (MOTyIIeH).

DNeKTpOHHO-OMOMMoTeyHass cuctema (dIEKTpOHHas OuONIMOTeKa) U AJIEKTPOHHAs
UH(POPMALIMOHHO-00pa30BaTeNbHas cpela YHUBEPCUTETa 00eCIeUnBAIOT OJHOBPEMEHHBIN JOCTYI
6onee 25% oOyyaronuxcs Mo JaHHOMY HalpaBJIeHUIONOATOTOBKH.

CryaeHThl IMEIOT BO3MOXHOCTH JIOCTYIAa K (POHIaM y4eOHO-METOMYECKON JOKYMEHTAIUH,
oubmorpadguieckuM u pedepaTUBHBIM 0a3aM JTaHHBIX, JEKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM
(«DNEeKTPOHHBIA YWTANBHBIA 3ai1», «YHUBEpCUTETCKas OuOnmMoTreka OHiaiHy», «JlaHb» 110
JUCIUATUTMHAM €CTECTBEHHOHAYYHOTO HAIPABJICHUS), K DJIEKTPOHHOMY KaTaJlory OHOJIMOTEKH W
WuTepHer-pecypcaM (0a3bl JAaHHBIX POCCUNUCKUX OWUOIMOTEK, MOTHOTEKCTOBBIE Oa3bl JaHHBIX:
karajgor aBTropedeparoB u auccepranuii PI'b, mayuHas snekTpoHHas Oubnuoreka «eLibraryy,
oHsaiiH 6a3a naHHbIX «Polpred», marentHas 0a3za naHHbIX «Questel», MyJIbTUIUCIUIUIMHAPHBIN
KypHaI «Science» U MyJIbTUIUCIUILTHHAPHBIN pecypc «AnnualReviews» u ap.). Best Heobxonumas
yueOHO-MeToInYecKasi JOKYMEHTAIUs JJIs CTYJIEHTOB pa3MellleHa Ha caifte By3a, goctyn — no IP
ajipecaM JIOKaIbHOH ceTH BYy3a.

Kpome nepeunciieHHOro MMEI0TCs CIIEAYIOINE PeCypCHI:

- LibreOffice (Calc, Writer, Impress, Basewnr..)

- Skype

- Bebunap

- [Toprain snekTponHOro 00yuenus BI'Y e.bsu.ru

- Cucrema nuddepeHIpoBaHHOT0 HHTEPHET-00yueHuss Hecadem

- Moodle.bsu.ru

- JInuHbIi kKaOUHET npenoaaBaTeny wiu cryaenta bI'Y http://my.bsu.ru/

- depepasibHOE HWHTEPHET — TECTHUpOBaHME: MpOoeKThl «MHTEepHEeT-TpeHaxepsl B cdepe
npodeccuoHaIbHOTO  oOpa3zoBaHus» U «PDenepanbHbIi  WHTEpHET-3K3aMeH B cdepe
npodeccuoHanTbHOT0 00Pa30BAHUSY.

- aBTOMAaTH3UPOBAaHHAsI CUCTEMA YIpaBIeHUs - 0a3a JaHHBIX «YHUBEPCUTET

- DIIEKTPOHHBIE OMONMOTEUHBIE CHCTEMBI: PyKOHT, m3matenscTBo «JlaHb», KoHcympTanT
CTy/IeHTa

- tectoBelii goctym: AmericaninstituteofPhysics, Znaniun.com, Casc, Penmakius xypHaioB
BMJGroup, bubnroPoccuka, 3neKTpoHHAst KOJUISKIUS KHUT 1 sKypHaiioB InformaHealtcare, Polpred,
ScienceTranslationalMedicine, komnekuus sxypaaioB BMGGroup.
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6.MaTepI/IaJILHO-TeXHH‘IeCKaﬂ 6333, H606XOL[I/IMaﬂ AJIS OCYHIECTBJICHUA oﬁpasonaTeﬂbnoro nmpouecca nmo IMCIHUIIJINHE

HaumeHnoBanue
cnenraJbHbIX OMeIeHUi
M NOMeIeHUH JJ1s

OCHaHIeHHOCTL CrnenMajJbHbIX HOMeIIIeHI/lﬁ u I[OMeIIIeHPIfI aJIs CaMOCTOATEILHOM paﬁon

Ilepe4eHb JHIEH3HOHHOTO
NPOrpaMMHOI0 obecrne4yeHusl.
PexBM3MTHI NOATBEPKIAIOLLETO

CaMOCTOATEJIbHOM padoThl JOKYMEHTa
y4eOHasdg ayauTopusi AJs Aynuropus Ne 405 1. TIpaBa Ha mporpammsl ans O9BM
NMpoBeIeHust 3aHATH | YdyeOHas Mebenb, yueOHO-HArsAHBIC TOCOOMS, 10CKa, MyIbTUMeana-poekTop Mitsubishi XD3200U, | omeparrionHas cucreMa UL

JIEKIIMOHHOT'0 THIA:
aynutopuss Ne 405 (xopmyc

XMUMHUYECKOTO  (hakysbTeTa),
aynutopuss Ne311 (kopmyc
XMUMHUYECKOT0  (hakysbTeTa),

aymutopus Ne 310 (xopmyc
XMUMHUYECKOT0  (hakysbTeTa),
aymuropuss Ne 305 (xopmyc
XAMHIYECKOTO (paKynpTeTa).

aKkpaH ¢ snekrponpusogom 300¥400cm Spectra Classic

AyauropusNe 311
YuebHas MeOenb, yueOHO-HAIAAHBIC MOcoOuWs, fgocka, mpoektop Mitsubishi XD 600U, skpan ¢
anektponpuBoaoM Projecta 183*240cm Matte white

Aynutopusi Ne 310
YyebHas MeOenb, yaeOHO-HATISIHbIC TOCOOUs, TOCKa, MyIbTuMenua-npoekrop Mitsubishi EW230ST,
akpaH HacteHnHbrii Classic Norma 244*183

Aynurtopus Ne 305
YueOHas MeOenb, yaeOHO-HATIAIHBIE TOCOOMs, TOocKa, MynbTuMenua-mpoekrop Mitsubishi EW230ST,
sKkpan HacTeHHBIH Classic Norma 244*183

MepcoHaNbHOTO Kommblorepa Win SL 8
Russian OLP NL AcademicEdition
Legalization GetGenuine.

2. IlpaBa Ha mporpammsel i1 OBM
OOHOBJICHHE OTICPAIMOHHOW CHCTEMBI IS
MepCcoHaJIBHOrO0 KommbloTepa Windows
Professional 8 Russian Upgrade OLP NL
Academic Edition. [JoroBop Nel04 ot
17.06.2013 r. JIunieH3un 6eccpovHEIe.

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

12.11.2014 r. JIunieH3un 6eccpodHBIe.

4. TlpaBa Ha  HCIOJH30BaHUE
nporpammHoro obOecriedenus Kaspersky
Endpoint  Security mns OusHeca -
CraHaapTHBIN, IPOAJICHUE MOAMUCKH Ha |

rog. Jorosop  Ne31806820398  or
17.09.2018 .
y4yeOHble AayIUTOPUM JJs Aynurtopusi Ne 405 1. TIpaBa Ha mporpammsl a1 OBM
NpOBeJeHUs 3aHATHi | YueOHas Mebenb, yueOHO-HArIIsIHBIE TOCOOHS, 10CKa, MyIbTUMeana-poekTop Mitsubishi XD3200U, | omeparrionHas cucremMa st
CEeMHHAPCKOIo THIA: | 9KpaH ¢ anekrponpusogoM 300*400cm Spectra Classic nepcoHajIbHOro Kommeiotepa Win SL 8

aymutopuss Ne 405 (xopmyc
XMMHUYECKOTO  (paKyJbTeTa),
aymuropuss  Ne311  (xopmyc
XUMHUYECKOTO  (haKynbTeTa),
aymuropuss Ne 310 (kopmyc
XUMHUYECKOTO  (haKynbTeTa),
aymuropuss Ne 305 (kopmyc

AyauropusNe 311
VYuebHas MeOenb, yueOHO-HarysiHble NocoOus, nocka, mpoekrop Mitsubishi XD 600U, skpan c
anekTporpuBojoM Projecta 183*240cm Matte white

Aynutopust Ne 310
YuebHas mebenb, yaeOHO-HATIAIHBIE TOCOOHs, T0CcKa, MyIbTuMenna-npoexkrop Mitsubishi EW230ST,
sKkpaH HacTeHHbIH Classic Norma 244*183

Ayautopusi Ne 305

Russian OLP NL AcademicEdition
Legalization GetGenuine.

2. IlpaBa Ha mporpammsel i OBM
OOHOBJICHHE OTIEPAIIMOHHONW CUCTEMBI IS
MePCOHAIBHOTO KommbioTepa Windows
Professional 8 Russian Upgrade OLP NL
Academic Edition. HoroBop Nel04 ot
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XHMHYECKOTO
aynuropusi Ne
XMMHUYECKOTO
aynutopus Ne
XMMHUYECKOTO
aynutopus Ne
XMMHUYECKOTO
aynutopus Ne
XUMHYECKOTO
aynuropusi Ne
XHMHYECKOTO
aynuropusi Ne
XHMHYECKOTO
aynutopus Ne

(daxynpTeTa),
001 (xoprmryc
¢axynprera),
002 (xopmyc
¢axynprera),
006 (xopmyc
¢axynprera),
007 (xopmyc
(bakynpTera),
008 (koprmryc
(bakynpTeTa),
004 (xopmyc
(dakynpTeTa),
005 (xopmyc

XHUMUYECKOTO (pakynpTeTa).

YueOHas Mebenb, yaeOHO-HATIIAIHBIE TOCOOHs, TOoCcKa, MynbTuMenua-npoekrop Mitsubishi EW230ST,
skpan HacTeHHBIH Classic Norma 244*183

Ayantopusi Ne 001
VYuebHast MeOenb, yueOHO-HATIISIIHBIC TIOCOOUS, JOCKa

Aynuntopusi Ne 002
VYuebHast MeOenb, yaeOHO-HATIISIIHBIC TIOCOOUS, JOCKa

Aynntopust Ne 006
VYuebHas MeOenb, yaeOHO-HATIISIIHBIC TIOCOOUS, JOCKa

Aynuropus Ne 007
YueOHas Mebenb, yueOHO-HATISIHBIC TIOCOOMS, JOCKa

Aynutopus Ne 008
YueOHas Mebenb, yaeOHO-HATIIIHBIC TIOCOOMS, JOCKa

Aynuropus Ne 004
VYuebOHast Mebeinb, ydeOHO-HaIAqHbIe Toco0Ous, aocka, kommytatop HP V1410-24G, nepcoHanbHblit
kommbrotep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 T, mkad HacTCHHbBIH
TLK6U.

Aynurtopusi Ne 005
YuebHas wmeOenb, y4deOHO-HArJSIMHBIC MMocoOus, jgocka, kommeioTep DEPO Neos 470 MD
i5_3450/4AGDDR/T500 G/DVD+R u mouuTop ViewSonic 21.5 - 13 i, mikadp TLK TWP-065442-G-GY,
mkap moHtaxusii NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mkad
HactenHbii TLK6U.

17.06.2013 r. JIunien3un 6eccpodHbIe.

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

12.11.2014 r. Jlunien3un 6eccpoyHBIC.

4. TIlpaBa Ha  HCIOJB30BaHUE
nporpammHoro obecmnedyenus Kaspersky
Endpoint  Security mms OusHeca -
CraHapTHBIN, NpoAJieHUE NOANUCKY Ha 1
roj. Horoop  Ne31806820398 oT
17.09.2018 r.

y4yeOHast ayauToOpHsi ISl
NMpoBeJeHUs] TPYNIOBBIX H

HHIUBUAYATbHBIX
KOHCYJIbTAUMH,  y4yeOHas
ayIuTopHus A TeKyILero
KOHTPOJI "
NPOMEKYTOYHOM

aTTecTaluu: ayautopus Ne
405 (xopmyc XHMHUYECKOTO
(dakynprera), ayIUTOpUs
Ne311 (kopryc XMMHYECKOTO
¢akynprera), ayautopusi Ne
310 (xopmyc XHMHYECKOTO
¢akynprera), ayautopusi Ne
305 (xopmyc XHMHYECKOTO
¢akynbrera), ayautopust Ne
001 (kopryC XHMHYECKOTO
¢dakynpTeTa), aymutopus Ne

Aynutopus Ne 405
YueOHas MebOenb, yaeOHO-HATISIIHBIE TIOCOOHS, TOCKa, MyIbTHMeAna-TipoekTop Mitsubishi XD3200U,
9KkpaH ¢ anekrponpusogom 300¥400cm Spectra Classic

AynuropusiNe 311
YueOHass Mebenb, y4eOHO-HarIOHBIE MocoOuWs, nocka, mpoektop Mitsubishi XD 600U, skpan ¢
anektponpuBoaoM Projecta 183*240cm Matte white

Aynutopusi Ne 310
YuebHast MmeOenb, yaeOHO-HATISIHbIE TOCOOUs, T0CKa, MyJbTuMenua-npoekrop Mitsubishi EW230ST,
skpaH HacteHHbId Classic Norma 244*183

Aynuropust Ne 305
YuebHas MeOenb, yueOHO-HarIsAHbBIE TOCO0OUs, T0CKa, MyJIbTUMeaAna-ipoekTop Mitsubishi EW230ST,
skpan HacTeHHBIN Classic Norma 244*183

Ayantopust Ne 001
VY4ebHast MeOenb, yaeOHO-HATISIIHBIC TIOCOOUS, JOCKa

Ayantopusi Ne 002
YueOHas MeOenb, yueOHO-HATISIIHBIC TIOCOOUS, JOCKa

Aynutopus Ne 006
YyebHas MmeOelb, yaeOHO-HArTSTHBIE TOCOOUs, TOCKa

1. IlpaBa Ha mporpammsel ansi OBM
oTIeparoHHas cucreMa TSt
MepcoHaNbHOTO Kommblorepa Win SL 8
Russian OLP NL AcademicEdition
Legalization GetGenuine.

2. IlpaBa Ha mporpammsl qi1 OBM
O0OHOBJICHHE ONIEPAIlMOHHONW CUCTEMBI IS
MepCcoHaJIbHOrO0 KommbloTepa Windows
Professional 8 Russian Upgrade OLP NL
Academic Edition. [orosop Nel04 ot
17.06.2013 r. JIutnieH3un 6eccpoyHbIE.

3. Iporpamma mms 3BM  Office
Standard 2013 Russian OLP NL
AcademicEdition. oroop Nell4 ot

12.11.2014 r. JIutien3un 6eccpoyHbIe.

4. IlpaBa Ha  HCIOJIb30BaHUE
nporpaMMmHOro obecmeueHus Kaspersky
Endpoint  Security amns  GmsHeca -
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002 (xopmyc XHMMHUYECKOTO
¢dakympTeTa), aymutopus Ne
006 (xopmyc XHMHUYECKOTO
¢akynprera), ayautopust Ne
007 (xopmyc XHMHUYECKOTO
¢akynbrera), ayautopust Ne
008 (xopmyc XHMHUYECKOTO
¢akynpTeTa)

Aynurtopusi Ne 007
YueOHas Mebenp, yueOHO-HATISIIHBIE TIOCOOMS, JOCKa

Aynntopusi Ne 008
VYuebHast MeOenb, yaeOHO-HATIISIIHBIC TIOCOOUS, JOCKa

CraHmapTHBIN, IPOJICHHUE TTOMMTUCKH Ha 1
rog. Joroop  Ne31806820398 ot
17.09.2018 r.

NnoMenieHHe s
CaMOCTOSITEIbHOW padoThI:
3a)] JIOCTyHa K 3JEKTPOHHOU
nHpopMmanmu  bubmmorexwu,
YUTATBHBIN 3271 Nel (TIIaBHBII
KOPITyC), YUTATBHEIH 3am No2

(xoprtyc ¢dusmara),
YUTAIbHBIN 3251 Ned (kopmyc
Ouodaka), YHMTAIBHBIH 3ai

Ne5 (rymaHuTapHBI KOPIIYC),
YUTAIBHBIN 3251 Ne6 (kopryc

WHCTUTYTA npasa),
YUTAJILHBIN 3ai Ne7
(TyMaHUTapHBII KopITyC),

aymutopust Ne 418 (xopmyc
XAMHYIECKOTO (PaKyIhTeTa)

3ax nocryna K 3J1eKTpoHHOoIi nHpopMmanun budanorexkn

[IK (MOHOO1I0K) — 8 HIT., MOAKITIOYEHHBIX K ceTH MHTepHeT, HeOrpaHMYEHHBIH AOCTYII K 3JICKTPOHHBIM
B/1 v OBC; xonm4ecTBO MOCaI0IHBIX MECT — 8.

YuranbpHslii 321 Nel
Hayunsrit u yaeOHbIi poHn, HayuHas nepuoanka, [IK (MoHOO10K) - 3 T, Wi-Fi gocTyn mis MOOHIBHBIX
YCTpPOHCTB, HeorpaHMIeHHbIH qoctym K ObC u B/I; konn4ecTBO mMocagovYHbIX MecT — /6.

YuranbHelii 3271 Ne2
Hayunblit u yueOHblil ¢GoHza, Hay4yHas mnepuoamka, Wi-Fi goctym paiast MOOWMJIBHBIX YCTPOMCTB,
HeorpannyeHHbli noctyn k ObC u B/l; konmuuectBo nocamoynsix Mect — 50.

YuranbHelii 321 Ned
Hayunblit 1 yueOHbIH (OHA, HaydHas IepHOaUKa, HeorpaHndeHHbIH noctyn k ObC u BJI; konmuectBo
nocano4Heix Mect — 60.

YuranbHelii 321 NeS
Hayunsrit u yae6HbIl hoHI, HaydHas nepuoanka, [1IK (MoHOONOK) - 3 mIT, HEOTPAaHUICHHBIA TOCTYII K
OBC u B/I; komn4ecTBO MOCa0YHBIX MeCT — 27.

Yuranbuslii 321 Ne6
Hayunsrit u yae6HbIl hoHI, HaydHas nepuoanka, [1IK (MOHOOIOK) - 6 mIT, HEOTPAHUICHHBIA TOCTYII K
OBC u B/I; komn4ecTtBo nocanounbix MecT — 30.

YuraabHbli 370 Ne7
Hayunblit u yueOHbIi GoHa, HayuHas nepuoauka, [IK (MOHOOIIOK) - 5 mIT, HEOrpaHUYEHHBIH JTOCTYH K
OBC u B/I; KoIu4ecTBO MOCa0UHBIX MeCcT — 18.

Aynutopusi Ne 418

VYuebOHast Mmeberb, pakcuMmibHbIM anmnapaT Panasonic KX-FL423RUB — 2 mir., s3H-metp pH-150MU (c
roc. moBepkoi), aBroTpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Bechl "Ohaus" PA64C (65, 0,1mr) ¢ moBepkoi, Becsl VIC-1500d1 (1500r. 100MI", BHenIH. KamOpoBKa)
ACCULAB, nonomep 1-160MHU ¢ nosepkoii, koMmiiekc BosapTamnepomerpuueckuii CTA, komnbroTep B
komiiektre DEPO Neos 4601\FO/monutop 20" Samsung BX2035/kmaB./Mbliib, KOMIIBIOTED
nepcoHanbHbI Nel 1.210-14/3, marauTHas Memanka 6e3 Harpesa Tolopino — 21T, MarHWTHas MelIaKa
¢ HarpeBoM u HaHokepamuu.nmoBepx hG-MAG HS, merp-pH pH-150MU (c roc.nosepkoii), MoHurop 19"
LG L1919S BF Black (LCD<TFT,8ms, 1280*1024,250KJI/M.1 400:1,4:3 D-Sub), mepcoHanmpHBIN
KoMmeioTep B coctaBe c/6mox/Core J7-4770 (3.4)/H87/SYGA/HDD  500Gb, moHuTOp

1. IIpaBa Ha mporpammsl ansi OBM
OTIepariOHHAs cucreMa TSt
MepcoHaNbHOTO Kommblorepa Win SL 8
Russian OLP NL AcademicEdition
Legalization GetGenuine.

2. IlpaBa Ha mporpamMmsl 1t OBM
OOHOBJICHHE OTICPAIMOHHOW CHCTEMBI IS
MepCcoHaJIbHOrO0 KommbloTepa Windows
Professional 8 Russian Upgrade OLP NL
Academic Edition. [loroop Nel04 ot
17.06.2013 r. JIunensuu 6eccpoyHbIe.

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

12.11.2014 r. JIunieH3un 6eccpodHBIe.

4. IlpaBa Ha  HCIOJIb30BAHUE
nporpammHOro obecmedenus Kaspersky
Endpoint Security pmna OusHeca -
CraHaapTHBIN, IPOAJICHUE MOIMUCKH Ha 1
rog. JoroBop  Ne31806820398  or
17.09.2018 t.
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XKK"20"Bencl.kraBuat ypatwmeimb, npuatep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢
roc.nmoBepkoit, cucremusiit 6ok IK (775), mkad cymmsasii LOIP LF-25/350-GS1, (310X 310x310
MM O/BEHTHJISITOpA.HEPIK.CTANb IIM(POBOI KOHTPOJIEP), KOJIMYECTBO NocaqouHbIX MecT — 10.

NnoMelleHHe JUIST XpPaHEHHs
u NPOPHIAKTHYECKOT 0
o0cIy:KMBaHUSL  y4eOHOro
000pyfAOBaHMA: ayAUTOPUS
No 416 (kopmyc XUMHYECKOTO
(axynpTeTa)

Aynurtopus Ne 416
ATOMHO-abcopOLoHHBIN criekTpodoToMeTp Mozens AA-7000, dupmser "umanzy", Snonus, 6aoH ¢
renmuem Mapku A — 2 T, Beatmwistop BEHTC 100 BKMiy/*1/, ra3oBbliit XxpoMaTo-Macc-CIIEKTPOMET]
mozaens GCMS-QP 2010PIUS, koMnbroTep B cOCTaBe: CUCTEMHBIN OJIOK, MOHUTOP, KJIIABUATYpa, MBIIIb,
kouguimoHnep QUATTROCUMA QV/QN-FI12WA, noytoyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7THB+0ffice, nepconasnpHbIit kKoMmmbioTep B Komiiekte HP
AiO 20"CQ 100 eu (moHOOIMOK), 3nekTporumTka Irit [IR-8200,1500Bt nuamerp xoHpOpKH 185MM.

1. TIpaBa Ha mporpammsl aas OBM
oInepanyuoHHas cucreMa s
nepcoHajbHOro Kommetotepa Win SL 8
Russian OLP NL AcademicEdition
Legalization GetGenuine.

2. IlpaBa Ha mporpammsel i1 OBM
O0OHOBIICHHE ONEPAMOHHON CHCTEMBI [UIs
MEpCOHATBHOr0 KommbioTepa Windows
Professional 8 Russian Upgrade OLP NL
Academic Edition. [oroBop Nel04 ot
17.06.2013 r. JIunieH3un 6eccpodHbIe.

3. Ilporpamma mnst 3BM Office
Standard 2013 Russian OLP NL
AcademicEdition. JoroBop Nell4 ot
12.11.2014 r. JIurien3un 6eccpoyHbIC.

4. IlpaBa Ha  HCHIONB30BaHHE
nporpammHoro obecrieuenusi Kaspersky
Endpoint Security panma OusHeca -
CraHapTHBIN, NpoaJieHHe NOANUCKY Ha 1
roj. Horoop  Ne31806820398 oT
17.09.2018 .
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[Tpunoxenue Ne 1

OEJNEPAJIBHOE T'OCY JAPCTBEHHOE BIOJIZKETHOE OBPA30BATEJIBHOE YYPEXIEHHWE BBICILIEI'O OBPASOBAHMS
«bAIIKUPCKUU I'OCYJAPCTBEHHBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JHUCLMITIIMHBI «MaremaTruueckoe MOACIIMPOBAHUC TEXHOJIOTHYCCKUX ITPOLCCCOB»

OYHas
(dhopma oOydeHust

Buja pa6orsl O0BLeM TUCHUIITTHHBI

O6mas Tpynoemkocts auctumiuisl (3ET / yacos) 4/144
Y4eOHBIX YaCOB Ha KOHTAKTHYIO paboTy ¢ pernoiaBaTesieM:

JICKITUHT 36

PAaKTUYECKUX/ CEMUHAPCKUX

71a00PaTOPHBIX 36
Ipyrux (TpynmnoBasi, MHIAUBUAYyalbHasl KOHCYNIbTALMS U MHBIE BUIBI
y4eOHOH eI TeNFHOCTH, TIPEyCMaTpUBAIOIINe padoTy 00yJaroImuXxcs ¢
MIPENOIABATEIIEM ) 0,2
Y4eOHBIX 4aCOB Ha CaMOCTOSTENBHYIO padoTy obyuaromuxcs (CPC)
BKJIIOYasl MOJITOTOBKY K K3aMeHY/3a4eTy 71,8

dopma KOHTPOJIS:

3a4er B § cemMecTpe
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OcHoOBHAA U

®opMa TeKylero

dopma U3yueHHsI MaTepUAIIOB: JICKIIUH, TOTIONHHTENbHAS KOHTPOJIS
MPAKTUYECKHE 3aHITHSI, CECMUHAPCKUE 3aHSTHS, yCIIeBaCMOCTH
Ne 71a00paToOpHbIE PAOOTHI, CAMOCTOATEILHAS JHatepatypa, SajiaHui 10 . (KOJTOKBUYMBI
Tema u conepxkanue ’ peKoMeHayeMast | CaMOCTOSITeNbHOU ’
/1 paboTa U TPyJ0eMKOCTh (B Yacax) KOHTPOJIbHbBIE
CTyJEHTaM paboTe CTyIeHTOB
paboTHI,
(nomepa u3 KOMIIBIOTEPHBIC
JIK IIP/CEM | JIP CPC CITMCKa) TeCTBI 1 T.01.)
2 3 4 5 6 7 8 9
1. | Beenenne. OCHOBHBIC TNPUHITUIIBI 2 - 4 [1-10] [TpopaboTtath nabopaTtopHbIe
MOJICTIUPOBAHUSl XUMHUYECKUX U JCKIHUIO U paboThI;
TEXHOJIOTUYECKUX  IPOIECCOB. PEKOMEHI0BAaHHYIO pedepar;
Hepapxuueckas CTPYKTypa JAUTEpaTypy, JTOKJIa/,
XUMHYCCKHUX TPOHU3BOJICTB M HX MOJITOTOBKA K KOMIUICKT THITOBBIX
MaTEeMaTHYECKUX MOJICIICH. 3auery, 3ajad,
KOHTPOJILHOH KOHTPOJIbHAS
pabore, HanMCaHUe pabora,
pedepara, KOJIJIOKBUYMBI
odopmiieHre
OTYETOB TI0
1a00paTOPHBIM
pabotam
2. | OcHOBHBIE IPUEMBI 5 6 8 nabopaTtopHbIe
MOJICIIMPOBAHUS:  SMITUPUUIECCKHIA, paboTsI;
CTPYKTYPHBIN u pedepar;
koMOuHupoBaHHbIN. [locTpoenue JOKJIaJ,
CTaTMYECKUX U JUHAMHUYECKUX KOMIUIEKT TUITOBBIX
Mozeel. Penienue npsMeIx 3aaad. 3ajady,
IIpoexTHbI u IIOBEPOYHBII KOHTPOJIbHAs
(OLICHOYHBI) pacyeT MPOIECCOB. pabora,
Pemenue 00paTHBIX 3amad. KOJIIOKBUYMBI

[TapameTrpuueckass U CTpyKTypHas
UACHTUUKAIMS  MaTeMaTHYeCKUX




MOJEIICH. YcranopneHue
aJeKBaTHOCTH  MaTEMAaTHYECKUX
Mozeneil. CrpaTerus IpOBENCHUS
pacyeTHBIX  HCCIEAOBAaHUH U
KOMITBIOTEPHOTO ~ MOJICTTHPOBAHUS
peanbHBIX MIPOIIECCOB.
OnTuMH3aLms XHUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB.

[TocTpoeH#e IMITUPUICCKUX [1-18] [Tpopaborathb 71a00paToOpHbIC
MOJIEJIEH. JEKLHIO U paboThI;
@opMyIMpOBKa 3a7a4H PEKOMEHI0BAaHHY pedepar;
anIpOKCUMALUU JUIsl ONUCAHUS 10 JIUTEpaTypy, JOKJIa,
AKCIIEPUMEHTAIbHBIX MOJITOTOBKA K KOMIUIEKT TUITOBBIX
3aBUCUMOCTEHN U TIOJIy4ECHHS 3a4ery, 3azady,
SMIIUPUYECKUX MOJIETIEN KOHTPOJIbHOU KOHTPOJIbHAS
nporeccoB. Buasl kpurepues paborte, paborta,
anmnpokcuManuu. Kpurepuii HaIMCaHue KOJUIOKBUYMBI
METO/1a HANMEHBIIINX KBaJpPATOB. pedepara,
Pemenne 3amaun anmpokcuManuu odopmiieHne
JUIA HEJIMHEHMHOM U JIMHEUHOHU 110 OTYETOB MO
rapameTpam MoJEeH. 1a00paTOPHBIM

pabotam
Hopwmaibnslii 3aKk0H nabopaTopHbIe
pacnpeneneHus sl BEKTOPHBIX paboTHI;
CIIy4allHbIX BEJIMYUH U pedepar;
ONpEJIEICHUE UX YUCIOBBIX JOKJIa,
XapaKTepUCTHK. J(ucnepcnoHHbIN KOMIUIEKT TUIIOBBIX
aHanu3. OnpenenexHue 3ajad,
BBIOOPOYHBIX KOA(PPHUIIUEHTOB KOHTPOJIbHAS
Koppensiun u ko3 uiimenrta pabora,
MHOKECTBEHHOU KOPPEIALUH. KOJJIOKBUYMBI




JInHENUHBIN perpecCUOHHbBIN

nabopaTopHbIe

aHaJn3 JUIsl IOCTPOCHHUS paboThI;
SMIIMPUYECKUX MOJIEIeH Ha OCHOBE pedepar;
JAHHBIX TACCUBHOTO JTOKJIa,
skcnepuMenTa. [lonstus pyHkunn KOMIUICKT THITOBBIX
oTKJIMKa U (hakTopoB. OCHOBHBIE 3ajad,
JOMYIICHUS] PETPECCHOHHOTO KOHTPOJIbHAS
ananuza. Kputepuu npoBepku paborta,
OJIHOPOJIHOCTH aucnepcuii. Berdop KOJJTOKBUYMBI
BUJIa YPaBHEHHI perpeccum,

ornpeaeneHue Kod3pPuIreHTon

pEerpeccuu U uxX 3HaYMMOCTH C

UCTIOJIb30BAHUEM KPUTEPUS

Creronenta. [Ipouenypa

MCKJTFOUEHHS HE3HAYUMBIX

KO2(DPUITMEHTOB perpeccumu.

Ompenenenue aaeKkBaTHOCTH

PErpecCUOHHBIX MOIENeH ¢

IIOMOIIBIO KpuTepus duiepa.

Kputepuii Bocipon3BOJUMOCTH U

YCIIOBHSI €r0 IPUMEHUMOCTH.

MaremMatrnueckoe MOIETIUPOBAHUE [1-18] [TpopaboTath nabopaTtopHbIe
XHUMHUKO-TEXHOJIOTUIECKUX JEKIHIO U paboTsI;
IIPOLIECCOB. DTaIlbl PEKOMEHIOBaHHY pedepar;
MaTeMaTHIECKOTO 10 JINTEPATYPY, TIOKJIaI,
MOJICIIMPOBAHUS: (POPMYIUPOBKA MOJITOTOBKA K KOMIUIEKT TUITOBBIX
THITOTE3, TOCTPOCHHE 3a4ery, 3ajad,
MaTeMaTHYeCKOro OMHCaHus, KOHTPOJIHHOU KOHTPOJIbHAS
pa3paboTKa MOJIECTUPYIOIIETO pabore, pabora,
aJIrOpuTMa, MPOBepKa HaIMCaHKe KOJIIOKBUYMBI
a/IeKBaTHOCTU MOJIeNel 1 pedepara,

UACHTU(HUKAINS UX TTapaMeTPOB, oopmuenue

OTYCTOB 110




pacyeTHbIe UCCIIEIOBAHUS
(BBIUMCTUTEBHBIN SKCIIEPUMEHT).

1a00paTOpPHBIM
paboram

Pa3paboTka MaTeMaTn4eckoro nabopaTopHbIe
ONMCaHUs IpoLeccoB. biounbi paboTsI;
IPUHIUI TOCTPOSHHUS pedepar;
CTPYKTYPHBIX MaTEMaTHYECKHX JOKJIaJ,
Mmojeneit. O60011eHHOe ONUcaHue KOMILJIEKT TUITOBBIX
JBUKCHHSI IOTOKOB (Da3 B 3ajad,
anmaparax ¢ HOMOILbIO KOHTPOJIbHAS
THIIPOAMHAMUYECKUX MOJICIIEH, paborta,
YUUTBHIBAIOIINX COCPETOTOYECHHBIE KOJIJIOKBUYMBbI
U pacrpeie]ICHHbIE UCTOYHUKA

BEIIeCTBA U SHEpruu. JIokaibHbIe

WHTCHCUBHOCTH HCTOYHHKOB

BEIIIECTBA M YHEPIUHU B MOTOKAX,

COOTBETCTBYIOIIHME PA3TMIHBIM

(U3NKO-XUMHUYECKUX TPOLIECCaM.

OCHOBHBIE THITBI YpaBHEHHH

MaTeMaTHYeCKOro OMHCAaHUS

XHUMHUKO-TEXHOJIOTUIECKUX

MPOLIECCOB - KOHEYHBIE,

OOBIKHOBEHHbIE

muddepeHnranbHbIe U

nuddepeHnanbHble YypaBHEHUS B

YaCTHBIX MPOU3BOIHBIX.

MaremaTHueCcKoe MOJIEITUPOBAaHHE nabopaTopHbIe
TpyOuaToOro peakropa B paboThI;
CTallMOHAPHOM COCTOSTHHH C pedepar;
IPSIMOTOYHBIM JIBH)KEHUEM JIOKJIaI,

TEIUIOHOCUTEISA U CIIOKHOU




KUHETUYECKON CXEMOM pEaKInu.
Pemrenne 3agaun Komu.
I'paduueckoe npeacraBieHne
QJITOpUTMa PELICHHUS.
MaremaTrueckoe MOAEITUPOBAHUE
TpyO4aToro peakropa B
CTaIlMOHAPHOM COCTOSIHUH C
MPOTUBOTOYHBIM JBUKEHUEM
TEIUIOHOCHUTEJIS M CIIOKHOU
KHHETUYECKON CXEMOH peakiinu.
Pemenne kpaeBoii 3anaumn.
I'padmyeckoe mpencraBieHue
QIrOpUTMa peIICHUsI.
OnTuMH3aIus XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.
3aia4 ONTUMAIILHOTO
MIPOCKTUPOBAHUS U YIIPABIICHUS.
Br16op kputepueB onTUManbHOCTH
(ueneBbIX QYyHKIUMN) U
ONTUMU3HPYIOUIUX TEPEMEHHBIX
(pecypcoB ONTUMH3AINN).

KOMIUICKT THITOBBIX
3ajad,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYMBI

HekoTopsie ocobeHHOCTH
MIPOMBIIIIICHHBIX 00BEKTOB U UX
OTpa)kK€HUE B MATEMATUUECKHUX
Mozensax. MaremaTnueckue
MOJIEJIM HECTALIMOHAPHBIX
npoueccoB. [Tapamerpuyeckas
YYBCTBUTEIBHOCTb U
YCTOMYUBOCTH MPOIIECCOB.
[IpumMepsl MaTemMaTHUECKUX
MOJIENIEN TPOMBIIIIEHHBIX
MPOLECCOB.

11,8

nabopaTopHbIe
paboTHI;
pedepar;
TOKJIa],

KOMIIJIEKT TUITOBBIX
3amad,

KOHTPOJIbHAS
pabora,

KOJIJIOKBHYMBI

Bcero yacos:

36

71,8




[Tpunoxenue No 2
PeliTHHT — II1IaH AUCHHUILIMHBI

b1.B.1.J1B.02.01 MareMaTu4ueckoe MOAEINPOBAHNE TEXHOJIOIMUYECKUX IIPOIIECCOB
HarpaBiieHue/crienranabHOCTh 18.03.01. XuMudeckas TeXHOJIOTHS
Kypc 4, cemectp 8

. bann 3a Yucno
Bunsr yueOHON A€ATENEHOCTH N
KOHKPETHOE 3a/laHuil 3a bannst
CTYACHTOB
3aJlaHHe ceMecTp
MuHUMaNBHBIA | MakcuMaJIbHBIH
Moayns 1
Tekywuil KOHTPOJIb
1. Keiic-3amaun 5,00 1 0 5,00
2. Brinonnenne

2,50 8 0 20,00
J1a00paTOPHBIX paboOT

PyO0exHblii KOHTPOJIb

1. IlucpbMeHHast KOHTpOJIbHAsE paboTa

(o mpaxtuke) Ne | 10,00 . 0 10,00
2. Kommoxsuym Ne 1 10,00 1 0 10,00
Mopaynsb 2
Tekyuwuii KOHTPOJIb
;56(” BeInonHeHne 1a00paTOpHBIX 2,50 4 0 10,00
2. BricTymnieHne ¢ ToKiaaoM 5,00 1 0 5,00
3. Pedeparsr 5,00 1 0 5,00
4, KoMIIIEKT TUIIOBBIX 3a1a4 5,00 1 0 5,00
Py0e:kHblii KOHTPOJIb
(11:1(1)'[;1;;1124::1{;{52 NI;OZI-ITPOJILHa}I pabora 10,00 1 0 10,00
3. KomnokBuym Ne 2 10,00 1 0 10,00
IMocemaemocTb
1. IToceleHue JIEKIIMOHHBIX 3aHATUN 0 -6,00
2. [Tocenienue npakTHYECKUX (CEMHHAPCKHX, J1a00PaTOPHBIX) 3aHATHI 0 -10,00
Hroro 100
HoompurenbHbie 0B
VYyactue B onmuMnagax 1,00 0 1,00
VYyactue B KOH(pEpeHIUIX 2,00 0 2,00
[TyGmukanus Te3ucos 3,00 0 3,00
IlyOnukanus crateit 4,00 0 4,00
Hroro 10

HTorosmblii KOHTPOJIb

3auer 60,00 100,00
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