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1. Ilepevyens MIAHUPYEMBIX Pe3y/JIbTATOB 00y4YeHHS N0 AN CHMILIMHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTeIbHOIl IPOrPAMMBI.

B pesynbTare ocBoeHUs1 00pa30BaTENbHOM MPOrpaMMbl OakaaBpUaTypbl 00yJaromuics
JIOJDKEH OBJIAJIETh CIEAYIOIMMHU pe3yibTraTaMi 00y4eHHsl IO IUCLUILIMHE!

[lepeueHs mIaHUPYEMBIX

Konwr Pesynbratel ocBoenust OOIT
KOMIIETCHIIUU (conmeprkaHue KOMIETEHIUN) PE3YJILTATOB OOYUCHMS 10
JUCIUILINHE
IIK-6 CII0OCOOHOCTBIO HAIAXKUBATh, 3HATD:
HaCTpanBaTh U OCYIICCTBIIATh - KaTerOpuu CUCTEMHOI'O aHAJIN3a
IPOBEPKY 000PYI0BaHHUS 1 KaK OCHOBBI IJIS1 JIOTHYECKOIO U
OpOorpaMMHBIX CPEICTB IIOCJIEI0BATEIBHOIO I10IX0Ja K
po0yieMe IPUHSITHS PEIICHUI
YMeTh:
- OCYILIECTBIIATh MOHUTOPUHT
000pyI0BaHUS C TOMOIIBIO
MPOTPAMMHBIX CPEICTB.
Baagern:
-HaBbIKAMU UCITOJIb30BAHUS TIPU
pEIIeHUH MTOCTaBICHHBIX 33124
POrpaMMHBIX MakeToB st OBM.
nK-7 CIIOCOOHOCTBIO MPOBEPATH TEXHUYECKOE | 3HATH:
COCTOSIHHE€, OPTaHNU30BBIBATH - OCHOBBI IMarHOCTUKH U PEMOHTA
HpO(bI/IHaKTI/ILIeCKHC OCMOTPBI U O60py,[[0BaHI/I$I XUMHUUYECKOU
TEKYIIUHA PEMOHT 000pYAOBaHMUS, IIPOMBIILTICHHOCTH,
TOTOBUTH O0OPYIOBAHHUE K PEMOHTY U YMeTh:
MIPUHUMATH 000PYZOBaHUE U3 PEMOHTA | _ JaBaTh PEKOMEH/IALMH TIPH
INPUHATUYU PEIICHUH 110 TEKYIIEMY
PEMOHTY 000pYy10BaHMUS;
Biaagern:
- Meromamu IOBBIIICHUS
peHTabenbHOCTH 000py10BaHUS
Onarogaps yiay4IIeHHUIO
IKCIUTYaTallMOHHBIX Ka4eCTB.
MK-11 CIIOCOOHOCTBIO BBISBJISITh M YCTPAHATh | 3HATH:

OTKJIOHEHUS OT PEKUMOB PabOTHI
TEXHOJIOTUYECKOr0 000pyA0BaHUS U
[IapaMeTPOB TEXHOJIOTUYECKOTIO
mporuecca

- TEOPETUUECKUE OCHOBBI
METOJIOJIOTHH CUCTEMHOI'O aHaI13a,
ONTUMU3ALINH, YIPABICHUS U
NIPUHATHS PELICHUH TIPH
yIpaBICHUH 00bEKTaAMH
XUMHYSCKOM TEXHOIOTHH.

YmMmers:

-1aBaTh PEKOMEHAAINH TIPH
MPUHATUU PELICHUH MO
COBEPIIICHCTBOBAHUIO XUMHUKO-
TEXHOJIOTHYECKHUX MPOIECCOB U
CUCTEM U yTIPABIICHUS UMH.
Baanern:

- HaBBIKAaMU 00O0OIIEHUS, aHAJIN3a,
BOCIIPUSATHS UHPOPMAIINH,
TTOCTAHOBKH 1IEJIM U BEIOOpA MyTel




Konwr
KOMIIETEHIINHU

Pesynbrarel ocBoenust OOII
(conepxaHue KOMIIETEHIU)

[lepeuenb mIaHUPyEMBIX
PE3yNIbTaTOB O0YUYEHUS 110
TUCLUILTNHE

€¢ JIOCTHIKCHMUS,

- HaBBIKAMH IPUMEHEHHS
HOJTYYCHHBIX 3HAHUH IS aHAIIN3a
CHCTEM JIF000ro Kiacca, pa3paboTKu
MoJeJIel CUCTEM, BBISIBICHHS Ha UX
OCHOBE XapaKTEPUCTHK
(YHKIIMOHHPOBAHHSL.

IIK-16

CIOCOOHOCTBIO TIIAHUPOBATH U
HPOBOJUTH (PU3NYECKHE U XUMUYCCKHE
IKCIIEPUMEHTBI, TIPOBOUTH 00PaOOTKY
UX pe3yJIbTATOB U OLICHUBATh
MOrp€urHOCTHU, BBIABUI'aTb T'MIIOTE3bI U
yCTaHAaBIMBATh TPAHULIBI KX
IMPUMCHCHUS, IPUMCHATE MCTOABI
MaTeMaTHYEeCKOrO aHaIH3a 1
MOJICTTUPOBAHHUSI, TEOPETUICCKOTO
IKCIIEPUMEHTAILHOTO UCCIICI0BAHHS

3HaTh:

-0a30Bble MPUHIIUIIAMH U METO/IbI
CUCTEMHOTO aHaJIN3a,

-IIPUEMBI ¥ CIIOCOOBI (hOpMaTTU3AIHH
00BEKTOB, TPOLIECCOB, SIBJICHUHN U
peanu3aiui UX Ha KOMIIBIOTEPE;

- OCHOBHBIE TEXHUYCCKUE CPEICTBA
pelleHus 3a71a4: KOMIIBIOTEP U
KOMIIBIOTEPHBIC TEXHOJIOTHH.
Ymersn:

- HCITIOJIb30BaTh COBPEMCHHBIC
IPOrpaMMHbBIE KOMILIEKCHI JIs
CHUCTEMHOTO aHaJIM3a TEXHIUYCCKUX
CHUCTEM;

-TBOPYECKH UCTIOIH30BATh
UHCTPYMEHTHI MTOJITOTOBKHU U
MIPUHSTHS PEIICHUH JTSI CHCTEMHOTO
aHaJn3a, pacpoCTpaHEeHHbIE B
MIPAKTHKE MPOMBIIIJICHHO Pa3BUTHIX
CTpaH,

-HCIIOJIb30BaTh KOMITBIOTEPHOE
MOJIETUPOBAHNE, ONTUMH3AIHIIO U
YKOHOMHUYECKYIO OIICHKY
CTaTUYECKUX U TUHAMUYECKHUX
PEKUMOB CHCTEM Ha OCHOBE
JUIIEH3UOHHBIX MPOTPAMMHBIX
KOMIUIEKCOB.

Biaagern:

-T€OPETUYCCKUMH TIOTXOJ[aMH,
OOBSCHSIIONIUX 3aKOHOMEPHOCTH
CHUCTEMHOTO aHaJIN3a B Pa3IUIHbIX
TEXHOJOTHIX, CACTEMHBIM MOIX0A0M
K aHAJIM3y U TUTAHUPOBAHHIO
IKCIIEPUMEHTA;

-TBOPYECKHUM HUCIIOIH30BaHHEM
TPaTUIIMOHHBIX METOIOB U
WHCTPYMEHTAPHEB KOMITBIOTEPHBIX
TEXHOJIOTUH JIJTST OITUMU3AITUT
MIPOIIECCOB U CHCTEM;

-METO/IaMH{ TIOBBIIIICHUS TOUHOCTH
MO/ICJIMPOBAHHS,




[lepeuenb mIaHUPyEMBIX

Konwr Pesynbratel ocBoenust OOIT
. pe3yabTaToOB 00y4EHUS 110
KOMIIETCHIIUU (conepxaHue KOMIIETEHIU)
JUCLUILINHE
IIK-18 TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUE 3HaThb:

CBOMCTB XMMUYECKHUX JIEMEHTOB,
COCIMHEHMM U MAaTepUajIoB Ha UX
OCHOBE JJIs PeLeHUs 3a1a4
npodeccHoHABLHOM e TEIBHOCTH

- IPUHIUIIBI MOJICTTMPOBAHMUS,
KJIACCU(UKALIHUIO CITOCOOOB
IPEJICTaBICHUS MOJIETICH CUCTEM,
JIOCTOMHCTBA U HEJOCTATKU
Pa3IMYHbIX CIOCOOOB
NIPEACTABICHUS MOJIEIIEH.

Ymers:

COCTaBUThH MOJIENb 110 CIIOBECHOMY
OIMCAHUIO, HACTPOUTH MOJIEIIb,
IpEeICTaBUTh MOJIENb B
AITOPUTMUICCKOM U
MaTeMaTU4eCKOM BHIE (0OOBEKTHI U
MIPOIIECCHI).

Baanern:

OCHOBaMH KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS CIIOKHBIX
TEXHHUYECKUX OOHECKTOB.

2. MecTo IUCHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbI .

1

Juctuiuimaa otHocuTcest K BapuatuBHOM vactu (B1.B.07) u usyuaercs na 4 kypce u 5
Kypce.

B MeroaudeckoMm 1mjaHe AMCHMIUIMHA OMHUPAETCSs HA JJIEMEHTHl KOMIIETEHIIUH,
chopMUpOBaHHbBIE TIpU H3ydyeHUW aucuurinH. «MHpopmatuka», «Matemartukay, «Duznkay,
«ITporecchl u anmaparbl XUMAYECKON TEXHOJIOTHUN .

[TonyuyenHble B mpoliecce M3y4eHHUs AUCUHUIUIMHBI «CHUCTEMHBIM aHaIU3 XUMHUYECKUX
TEXHOJIOTHI» 3HAHUS, YMEHHS W HaBBIKK MOTYT OBITh HCIIOJNB30BaHBl B HAy4HO-
HCCJIEIOBATENIBCKOM padoTe CrealncTa 1 Py BHIIOJIHEHUU AUINIOMHON paOOTHI.

3. O0beM IUCUUILIUHBI.

Bcero,
aKaJIeMUIECKUX
. 4acoB
Bun yuebnoi paboTbl
3aounas popma
oOy4eHus

OO0mas TPy10eMKOCTb THCIIUTLTHHBI 5/ 180

(3aueTHBIX €AMHULY aKaJIEMUYECKUX YacoB)

KonrTakTHas padora ¢ npenogaBaresnem: 20
3aHSATHUS JIEKITUOHHOTO THITA 6
3aHSATHUS CEMUHAPCKOTO TUIA, B T.4. 14

CEeMHHApBbI, TPAKTHYECKUE 3aHATHUS 8

1
MecTo TUCHMIUIMHBL OyeT yUYUTHIBAaThCA P 3anoTHeHUH Tadbmuis! 1 B [Ipunoxenrn 1 (©oHx O1eHOYHBIX
CpEJICTB)



Bcero,

aKaJIeMUYECKUX
Bun yue6HO# paboThI 1acos
3aounas Gopma
o0y4YeHHS
nabopaTtopHbIe paOdOTHI 6
KkypcoBoe npoektupoBanue (KP uum KIT) -
KCP -
JpyTUe BUBI KOHTAKTHOM paboThI -
CamocrosiTejibHas padoTa 151
®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) KpQ3)

®opma npome:xyTouHoii arrecrannu (KP, KII , 3auer, sx3amen)

Dk3amen (9)




4. Copep:kaHue JUCHUIIUHBI.

4.1. Pa3gesbl AMCHUILIMHEI U BUABI 3aHATHM.

3aHATHs
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1 KommnbroTepHbie TEXHOJIOTHH I pacuera 1 1 1 15 MK-11
CJIOKHBIX XUMHUKO-TEXHOJIOTHICCKIX
cuctem (CXTC).

2 | KomnbroTepHbIe TEXHOIOTUN 1 1 1 35 IIK-16
MaTEeMaTHYeCKOr0 MOJICTUPOBAHUS
snemenToB CXTC.

3 | [ImanupoBanue u 00pabOTKa IKCIIEPUMEHTA 1 2 2 30 IIK-16
B XMMHYECKON TEXHOJIOTHH.

4 | [IpuHsiTHE ONTUMAJIBLHBIX PELUICHU B 2 2 2 40 IIK-16
XUMHUYECKON TEXHOJIOTHUU C y4ETOM PUCKOB. IIK-18
Pacuer nagexxunoctu CXTC.

5 | UccrnenoBanue HAJC)KHOCTH CIIOKHBIX 1 2 31 IK-6
MIPOLIECCOB U CHUCTEM. MK-7
PeMoHTONIPUTOAHOCTH, 0€30TKAa3HOCTH,

WHTEHCUBHOCTH OTKA30B.
4.2. 3aHATHSA JeKIIHOHHOI0 THIIA.

No

asnena HaumeHnoBanue TeMbl Oo0weM, |MuHoBanmonHas
p U KpaTKoe CoJIep KaHne 3aHATUS aKaj. 4achl dbopma
JTUCIUTLTAHBI
1 OO6mue moHsTHS cCUCTeMHOTO aHanu3a. CTpoeHue u 1 Cnaiina-
dbyHKIIMOHUpOBaHKe cucTeM. Knaccudukarus Mpe3eHTAINH

cucTteM. 3aKOHOMEPHOCTH (YHKIIMOHUPOBAHUS
cucreM. MeToIbl U MOJIEIIN TEOPUU CUCTEM.
Metop! hopManu30BaHHOTO MPEACTABICHUS
cucreM. MH(popMaIlMOHHBIN MOAXO0/ K aHATIHU3Y
cucreM. O01mas XxapakTepuCcTUKa

cucreM. JleKOMIO3UIIMOHHBIN METOJ pacdeTa
cucteM. KoMIIblOTEpHBIE TEXHOIOTHH [UIsl  pacyeTa
cioxubix cucteM-ASPEN PLUS.




parggena HauMeHnoBanue TeMbl O0peM, |MHHOBanMOHHAS
U KPaTKOE COJICPKAHUE 3aAHITHUS aKaJl. 4achl dbopma
JTUCIUTUTAHBI
MaremaTHdeckoe MOIETMPOBAHHUE IEMEHTOB 1 Cnaiin-

2 cucrem. [lonarue mopenu. Knaccupukanus TpescHTaliu

Mojieneit. @uznyeckue, MaTeMaTUYeCKUE MOJIEIIH.
JlerepMuHUpOBaHHbIC U (HOpPMATBLHBIC MOJICTIH.
JleckpUnTUBHBIEC U ONTUMHU3AI[MOHHBIE MOJCIH, UX
HazHaueHue. CraTuyeckue v TMHAMUYECKUe

moxenu. FLEXPDE.

3 CucTeMHBIM MOAXOJl K aHAIM3Y U IJIAHUPOBAHUIO 1 Craiin-
JKCIIEPUMEHTa. VIHTErpUpPOBAHHBIE  KOMILJICKCHI Mpe3CHTAINH
yIpaBiIeHUS KayeCTBOM. Hcnonp3oBanue
KOMIIBIOTEPHBIX ~ TEXHOJOTUH I  MOCTPOCHHS
CTaTHCTUYECKUX MOJIENICl SJIEeMEHTOB CHCTEM -

SPSS

4 KomnproTepHble TEXHOJIOTUU JJIsl TPUHATHS 2 Cnaiin-
peIIeHUi AJIs CIIOKHBIX TEXHHUECKUX 00BEKTOB IIpe3eHTaluH
xummndeckoi Texnosioruu - GAMS. [Tonsitue 06
ONTUMU3AIMH MPOIECCOB U CUCTEM B YCIOBUIX
HeoTpeAeNeHHOCTH HHPOPMAIUH.

5 Hanexxnocts cuctem. TeXHOTEHHbBIE PUCKH. 1 Cnaiin-
PesepBupoBanue cuctem. TUTIOBBIE CTPYKTYPHI IIpe3eHTalUH
pacueta HanéxHocTu. [locnenoBaTenbHoe
BKIIIOUEHUE 21IeMeHTOB. [lapamnensHoe BKIIOUEeHHE
AIIeMEHTOB. MOHUTOPHUHT COCTOSTHUS
obopynoBanus ¢ nomornbio ASPEN HYSYS.
OcHoOBHBIE BUbI UCTIBITAHUH amapaToB
XUMHUYECKON TIPOMBIIUICHHOCTH.

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NpaKTHYeCcKHe 3aHATHA.

No
pasena HaumeHoBaHMe TeMbI O6bveM, | MHHOBarmoHHas
Y KPaTKOE€ COACp)KaHUE 3aHATHUS aKaJl. 9achl dbopma
JUCIUTUTAHBI

1 CrpykrypHblii aHanu3 cucteM. OnpeneneHue 0,5 -
BEIUHMCIIMTENBHOM ITO0CIEe10BATENLHOCTH "

Pa30OMKHYTHIX" CHCTeM- HEOOXOUMBIIA Tal ee
pacdeta. Anroputmsl onpeneneaust BITPC.

1 OnTuManbHOE yIpaBIeHUs MPOIIECCOM B 0,5 Crnaiin-
peakTopax ¢ MEIIAJIKON B CTATUYECKOM PEKUME Hpe3eHTaluns,

rpyIIoBas
JAUCKYCCUMA




paj;(_)ena HaumenoBaHue TeMBbI O0OpeMm, | MHHoBanmonHas
U KPaTKOE€ COACpKaHUE 3aHATHUS aKaj. 4achl dbopma
JIACIIUILINHBI

2 OcHOBHBIE 337]a4H CTPYKTYPHOT'O aHAIN3a 0,5 -
"3aMKHYTBIX" CUCTEM.AJITOPUTMBI BbIJICTICHUS
KOMILICKCOB. BhiiesieHne KOHTYpOB.

OnTuManbHOE MHOXKECTBO Pa3pbIBAEMBIX JIYT.
CocraBnenre nHGOPMAITMOHHON OJIOK-CXEMBI
pacuera XTC.

2 OnTtumanbHoe yIIpaBJICHUS IIPOLIECCOM 0,5 Cnaiin-
OMOXMMHUYECKOH OYHMCTKH CTOYHBIX BOJI. MPE3CHTAaIINS,

TpynmoBas
JTUCKYCCHS

3 Pacuer cTanmoHapHbIX PEKUMOB CUCTEM C 1
MaTepUaIbHBIMH M TETUIOBBIMHU PEIIMKIIAMHU.

Hcnons3oBanue MeToa MpOCTOM UTEpALUK TTPU
pacyeTe CHCTEM.

3 Hcnons30BaHne KOMIIBIOTEPHBIX TEXHOJIOTMM IS 1 Cnaiin-
MMOCTPOCHHUS CTAaTUCTUYCCKUX MOJICICH 3JIEMEHTOB MPE3CHTAIINS,
cucteM. Mcrnonb3oBanue mojesneil st TpUHATHUS TpyHIoBas
pElIeHU B YCTIOBHIX PUCKOB. TUCKYCCUS

4 MaremaTrnueckoe MOAECIMPOBAHNUE BOIHO- 2 Crnaiin-
9KOJIOTUYECKHX IPOIIECCOB CTATUYECKUX U MPE3CHTAIINS,
JTUHAMHYECKHUX PEXKUMaX. rpynmnoBas

5 KoHTponb ycTaHOBOK, MpoOJeMbl MpHU 3amycke, 2
BO3MOJKHBIE OTKJIOHEHHS XapaKTEPUCTHUK MPOTYKTa
oT 3aJJaHHBIX crienupuKanui u
He3alJaHUPOBaHHbBIC MPOCTOM. MeToanl
ITOBBIIICHUS peHTabeIpHOCTH XUMHYECKHUX
YCTaHOBOK Onaromaps YIIYUIICHUIO
9KCIUTyaTallMOHHBIX KauyeCTB.

4.3.2. JlaGopaTopHbIe 3aHATHS.

Ne
HanmeHnoBanue TeMbl O0BemMm,
paszaena [Ipumeuanue
U KpaTKOe CO/IepKaHHEe 3aHATUS aKaJ. 4achl
TUCIHATIINHBI

1 Pacuer cnoxHBIX cHCTEM ¢ MaTepuaIbHBIMU U 1
TETJIOBBIMU PELUKIaMHU

2 [TocTpoeHne w aHAJIN3 CTATUCTUYECKUX MOJIETIEN C 1
MTOMOIIBI0 KOMITBIOTEPHBIX TEXHOJIOTHI

3 OnruMusanus CI0KHBIX CUCTEM C UCIIOIb30BAaHUEM 0,5
GAMS

4 Hcnonws3oBanue nporpaMm Jjisi UMUTALMOHHOTO 1,5
MOJICIIMPOBAHUS, ONTUMHU3AINH U PELICHHS 33713
pacqua HAJCKHOCTU TCXHUYCCKUX CUCTEM
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Ne
pasznerna
JIUCIIUILINHEI

HanmMmenoBanune TeMbl
U KpaTKOE€ COAEPKAaHUE 3aHATHUS

O0newM,
aKaj. 4achl

[Ipumeuanue

4

OntuManbHOE yIpaBlIeHUs IPOLECCOM
PEKTH(HKAIINY B TIEPEXOIHOM PEKUME

0,5

OnTuManbHOE yIpaBiIeHUs MPOIIECCOM B peaKTOpax
C MEIIAJIKOW B CTATUYECKOM PEXUME

0,5

MonennpoBaHue IMHAMUYECKUX U CTATUYECKUX
pexxumoB 31emeHToB CXTC Ha ocHOBe
nporpamMmHbIxX npoaykToB SCILAB

4.4, CamocTosiTeJibHAsi padoTa 00y4YaloIIUXCS.

Ne
paszzeina
JIUCIIUIUINHEI

Ilepedyens BOIPOCOB I
CaMOCTOSITEJIBHOTO U3yYEHUs

O0BeM,
aKaJl. 9achl

dopma
KOHTPOJIS

1

YT0 103BOJIET OCYIIECTBUTH MATEMATUYECKOE
MOZCJIIMPOBAHUE IO CO3/IaHUsI PEaIbHOM CUCTEMBI,
oOBekTa?

[IoHsiTHE BBIYMCINUTEIBLHOTO HKCIIEPUMEHTA.
JlaiiTe orpeneneHre MaTeMaTUYECKON MOJEIH.
Kako# nonxon perieHus Hay4HbIX 3a/1a4 SBIIAETCA
JIbTEPHAaTUBHBIM MaTEMATHYECKOMY
MOJIETUPOBAHUIO?

Uro sABiseTCs BaXKHENIIEH XapaKTepUCTUKON
MaTeMaTH4ecKoi Moenu?

5

YcrHblit onpoc
Nel

KOMHLIOTCpHOC HCCICAOBAHUC HAAC)KHOCTHU
CJIOKHBIX ITPOLECCOB U CUCTEM.

Kontponphas
pabota Nel

OcobenHocTu MeTo0J10THN (hOpMaTH3aLUH U
nepepadoTKHU KauyecTBEHHONW MH(POPMALIUH B
IMPUMCHCHUU K CJIIOKHBIM TCXHUYCCKHUM 00BLEKTaM

YcTHbIM onpoc
No2

Kak 3agaroTcst MaTeMaTH4eCKue MOAEIIH
aHAJIMTUYECKOT 0 THIa?

[IpuBeaute npuMep MaTeMaTHYeCKOW MOJIETH
aHAJTMTUYECKOTO THIIA.

[IpuBeauTe Mozienb YCTaHOBUBILIETOCS IIpoLiecca
peakTopa ¢ MEIAJIKOW HEPEPHIBHOIO JEHCTBUS.

15

YcTHbIM onpoc
Ne3

OcHOBHBIE 3Tanbl Pa3pabOTKH XUMHUYECKOTO
IIPOU3BOJICTBA.

Br10op MeTo/1a XMMHUYECKOTO CHUHTE3a 11€JIEBOT0
IIPOJYKTA.

PazpaboTka MpUHIMIHAIBLHON TEXHOIOTUYECKON
CXEMBI ITPOU3BOJICTBA.

PacueTr MarepuaibHO-TEIUIOBBIX OaTaHCOB.

Br10op Hausmy4Iiei TEXHOIOTUYECKOH CXEMBI.
Br100p 1 pacuéT TeXHOIOrn4ecKOro 000py0BaHMSL.

20

YcTHBII onpoc
Ne4
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Ne
pasznerna
JIUCIIUILINHEI

IlepedyeHs BOIIPOCOB I
CaMOCTOSITEJIbHOTO U3yUEHUs

O0newM,
aKaj. 4achl

dopma
KOHTPOJIA

3

Kakoii npuHINT HCIONB3YeTCsl TPU OCTPOSHUN
MoJienu TpyO4aroro peakropa’?

K xakoMy THITy OTHOCHTCS 3Ta MOJIENb?

I'e ucnonp3yroTCs MaTeMaTHUECKUE MOJICIH B
Bujie G depeHInaNTBbHBIX YPABHEHUH B YaCTHBIX
IIPOU3BOJIHBIX ?

Yro siBseTCS 0COOCHHOCTHIO MaTEMaTHYECKUX
Moienelt B Bujie 1 hepeHnaibHbIX YpaBHEHHH B
YaCTHBIX IPONU3BOIHBIX?

Yro momKHa BKIIIOYATh B ce0sl MaTeMaTH4ecKast
MOJIeTIb B BUie M GepeHINAIBHBIX YPAaBHEHHH B
YAaCTHBIX MPOU3BOIHBIX?

10

YceTHBIH opoc
Ne5

[TonsiTue cucremsl, 3neMeHTa cucreMsl. [loHATHE
XHUMHUKO-TexHOsoruueckoi cucremsl (XTC),
anemenTa XTC. Yposuu uepapxuu XTC. brnok-
cxema cTpykTypsl XTC Ha ypoBHE 11€Xa.

[loHsiTHE 371€MEHTA CUCTEMBI, €70 MATEMATUYECKOTO
ONMCaHUSI.

Knaccudukanus 3meMeHToB
cuctem.Knaccudukanus cuctem 1mo noBeIeHUIO BO
BpPEMEHH, 10 BUAY TEXHOJIOTMYECKHUX CBA3EH, C
TOYKHU 3PEHHUSI pacyeTa.

[loHsITHE COBMEIIEHHBIX U THOKHUX CHUCTEM.
Onenku 3¢ (eKTUBHOCTH (PYHKIIMOHUPOBAHUS

20

Kontponbnas
pabota No2

MatemaTnuecKkoe ONMCaHUE CUCTEM.
Matemarnueckas HOCTaHOBKA OCHOBHBIX 3a]1a4 IPH
CHUCTEMHOM aHAJIN3€ XUMHYECKHUX IIPOU3BOJICTB.
dopmanuzanus 3ajad aHaJIM3a CUCTEM, CUHTE3a
CHCTEM, CUHTE3a ONITUMAIbHONW CUCTEMBI.

[TonsiTue o pacyere "pa3oMKHYTBIX" CHCTEM.
IlonsTre o pacuere "3aMKHYTBIX" CUCTEM.
JIeKOMIO3UIITMOHHBIA ¥ UHTETPAJIbHBIA METOJbI
pacuera CII0KHBIX CHCTEM.

10

VYeTHBI onpoc
Ne6

MaremaTuyecKkoe ONMCaHNe KUHETUKA XUMHYECKHUX
peakuuii. Ilopsmok mocrpoenus. KimroueBbie
KOMITOHEHTHI. MarepuaibHbIil 0aTaHc peakiuu.
MaremaTnyecKkoe OMMCaHUe XUMUYECKHUX
PEaKTOpOB B paMKax MPOrpaMMHOI0 IPOAYKTa
Aspen.

10

Kontponphas
pabota Ne3

Maremarnyeckast IOCTaHOBKA 33/1a4¥ ONITUMHU3aLAN
cucreM. Kiaccuduxanus METo0B ONITUMHU3ALHH.
Br160p nouckoBbix nepeMeHHbIX. CUMITIIEKCHBIE
METOJIbl ONTUMH3ALUH . AJTOPUTM METOJA.
[TonsiTHE O TPaAMEHTHBIX METOAAX ONTUMHU3ALINH .

20

YcTHbIM onpoc
No7
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Ne

a3nena IIepeuens BOIIPOCOB ISt O0bewM, ®opma
P CaMOCTOSTEJIbHOTO U3yUYEHUS aKaJl. 4achl KOHTPOJIA
JUCHUTITUHBI
5 Hanexuocth cuctem. BepostHOCTh 6€30TKa3HOM 31 VYcTHBIIT orpoc
paboTel. MeTO b TOBBIIIICHUS HAIS)KHOCTH. Ne7

I'uapaBIudecKoe ¥ MHEBMATHYECKOE UCTIBITAHUS
ammapatoB. [Ipo0KUTEIbHOCTD MPOBEICHHS
UCIIBITaHHSI MEXaHU3MOB. JTallbl MPUEMKH
000py/IOBaHUs U3 PEMOHTA.

5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 0oOecmeyeHusl JJIsi CAaMOCTOSITEeILHOI PadoThI
00y4YaKIIUXCS 10 TUCHUILINHE.

Metoanueckue yKkazaHus A1l 00y4JaromuXcsi 0 OPTaHU3aIH CaMOCTOSITEIIbHON paOoThI
[0 JUCHHIUIMHE, BKIIOYAs TepedYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILIEro
KOHTPOJISL MO JAWUCHUIUIMHE M TPeOOBaHUS K WX BBIIOJHEHUIO Pa3MEIICHBI B AIIEKTPOHHOU
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIoI' TU(TY) Ha caiite Menus:
http://media.technolog.edu.ru

6. @OH/I OLIEHOYHBIX CPEACTB /JIsl IPOBeAeHUs MPOMEKYTOUHOI aTTecTAlMU

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHATHH TEKYIIETO KOHTPOJIS
IO3BOJISIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIA YPOBEHb («yIOBJIETBOPUTEIHHO») OCBOEHUS
IIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarbl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUI BCEX JJIEMEHTOB
KOMIIETEHIIMI MPEBbIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHMSI KOMIIETEHIIMY HA IaHHOM
JTarne.

[IpomexyTouHas aTTecTalus 1o JTUCHUIUIMHE TPOBOANUTCA B (hOpME dK3aMEHa.

K cpnaue sk3aMeHa JOMYCKAlOTCSl CTYAEHTHI, BBIMOJHUBLIMNE Bce (DOPMBI TEKYILEro
KOHTPOJISL.

DK3aMeH IMpeaycMaTpUBaeT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS NPEAYCMOTPEHHBIX
3JIEMEHTOB KOMIETEHIIMH M KOMIUIEKTYIOTCSI TEOPETUUICCKUMH BOTIPOCAMHU (3aaHUSIMH).

IIpn cpaue sk3ameHa, CTYACHT IOJIY4YaeT TPHU BONpPOCA U3 MEPEYHsI BOIPOCOB, BpeMs
MOJFOTOBKU CTYJ€HTa K YCTHOMY OTBETY - 10 30 MuH.

IIpumep BapraHTa BOIPOCOB HA DK3aMEHE:

BapuanTt Ne 1
1. TloHsATHE BBIYMCIUTEIBHOIO KCIIEPUMEHTA.
2. MaremaTudeckoe ONrcaHne KHHeTUKA XUMHUSCKUX peakinuid. [Topsaok
noctpoeHus. KimroueBble KOMIIOHEHTbI. MaTepualibHbIi 6ajJaHC peaklny.
3. Tonstre 06 onTuMu3anuu cucteM. OOBEKT ONTUMH3AINHN, YIPABIISIONIAE
BO3JICUCTBUSA, KPUTEPUH OoNTUMM3aLUu. [Ipumepsl ocTaHOBOK 3a1a4
onTuMH3auu. BeIOOp ynpaBisomuyx Bo31eHCTBUM.

®OoHJ OLIEHOYHBIX CpCACTB 110 JUCHUIIJIMHE ITPEACTABJICH B HpI/IJ'IO)KCHI/II/I Ne 1l

7. IlepeyeHb OCHOBHOI M JOMOJHHUTEILHOH y4eOHOMH JHTEPaTypbl, HEOOXOAUMOIi
AJIA OCBOCHMUSA JUCHUIIJIMHBI
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http://media.technolog.edu.ru/

a) OCHOBHAsI JIMTepaTrypa:

1. CucrtemHbIN aHATN3 ¥ IPUHITHE PelIeHUH. MaTemMaTndeckoe MOJISITUPOBAHUE M ONITUMH3AITHS
00BeKkTOB xuMHUeckoi Texaonoruu/ B. A. Xonoaaos, Ac. M. I'ymepos, H. H. Banees,
I'ymepoB A3. M., B.M. Emenbsanos, B. H. Uenmkosa, M. 0. Jlebeaera // Yae6HOE TTOCOOHE.
CTI6: CIIOI'TH (TY), 2007. — 340c.

2. CucreMHBIN aHAIN3 U IPUHATHE perieHnid. KOMIBIOTEpHOE MOJICTMPOBAHKUE U ONTHMHU3AIUS
00BeKkTOB XxuMHueckoii Texnonoruu B Mathcad u Excel / B. A. Xonoanos, B. PenieTninoBckuid,
M. 10. Jlebenena, E. C. bopoBunckas // Yaeonoe nocodbue. CI16: CIIOI' TU (TVY), 2007. — 434c.

0) 1OMOJIHUTE/IbHASA JIUTepaTypa:
1. Cosgeros, b.5. MoaenupoBanue cucreM: Yue6. aus 6akanaspos / b. 5. Coseros, C. A.
SAxosneB — M.: FOpaiir, 2013. — 343 c.

B) BCIIOMOraTe/IbHasi JIuTepaTypa:

1. MonenupoBaHue 1 ONTUMHU3ALMS XUMUKO-TEXHOJIOTMUECKMX CUCTEM C IIOMOIIBIO
MHTEPAKTUBHOM MHPOPMAIMOHHO-MOenupyomeil mporpammbl Aspen PLUS: yueGHoe
nocobue / B. A. Xonoxnos, B. K. Bukropos, 1. A. Kpacno6opoasko, B. I'. Xaiinapos,
P. 1O Kynumenko, B. B. ®onaps, - CI16: CIIOI'TU (TY), 2013. — 214 c. (Ob)

2. Pemienue 3a1a4 HeNMMHEHHOTO MPOTPAMMHUPOBAHHS HA OCHOBE TPAIMEHTHBIX METO/IOB C
UCIIOJIb30BAaHUEM CUCTEMbI KOMIIbIOTepHON MaTeMaTku MathCAD: MeToauueckue
ykazanus / B. A. XonogHos, E. C. bopoBunckas, B. I1. Aangpeesa, B. U. Uepemucun. CI16:
CII6I'TU (TY), 2010. — 69 c.

8. Ilepeyenb pecypcoB  HH(OPMANMOHHO-TEJEKOMMYHMKAIMOHHOW  ceTH
«HTepHETY», HEOOXOAMMBIX /IJISl OCBOCHUS THUCHMILIUHBI.

yueOHBIii IJ1aH,

PIIJI u yueGHO-MeTOAMUECKHEe MaTepuaisl: hitp://media.technolog.edu.ru
DNEeKTPOHHBIE JICKIIUH [0 TUCIUILIHHE.

Benyrue nopraisl B 06act 00pa3oBaHus 1 HHOOPMAIIMOHHBIX TEXHOIOTHIA:

o URL: http://www.edu.ru — ®exaepanbhsbiii mopran «Poccuiickoe 00pazoBaHue»

o URL: http://www.openet.edu.ru — Poccuiickuii mopTaia OTKPBITOro 00pa3oBaHHs

o URL: http://www.exponenta.ru - Poccuiickuii mopran oOpa3oBaHusl

. model.exponenta.ru - caldT 0 MOAETUPOBAHUH U UCCIICIOBAHUU: CUCTEM, OOBEKTOB,
TEXHUYECKHX MTPOLIECCOB U (PU3MUCCKUX SIBICHUIA.

o URL.: http: // stratum.ac.ru/ textbooks / modelir /contents.html. YueGnsrit kypc

«MopnenmupoBanue cuctem» ([lara oopamenus 8.11.2013).
3JIEKTPOHHO-OUOJINOTEUHbIE CUCTEMBI:

«DNeKTpOHHBIH YnTaNbHBIH 321 — bubmuoTex» https://technolog.bibliotech.ru/;
«Jlanby https://e.lanbook.com/books/.

9. Meroauyeckue yKa3aHus 1Jisl 00y4al0IHUXCsl 0 OCBOEHUIO THCIIUIIIHHBI.

Bce Bunpl 3ansaTHil o puctunianHe «CHCTEMHBIH aHAIW3 XUMHUYECKHUX TEXHOJOTHI»
MIPOBOJSTCS B COOTBETCTBUU ¢ TpeboBaHusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIx 3aHsaTHIA. JITabopaTopHbIe 3aHATHUS.
OO6mre TpeOoBaHUS K OPTaHU3alMU U TTPOBEICHHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuus. OOuue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/IB. Bunet yuebnbix 3anstuif. CemuHapel u
npakTrdeckue 3aHaTs. O0ue TpeOOBaHUs K OpraHU3aIMy U MPOBEICHHIO.
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http://www.labirint.ru/authors/105490/
http://media.technolog.edu.ru/
http://www.edu.ru/
http://www.openet.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

CTII CIIGI'TU 048-2009. KC YKBJ. Buabl yuebnbix 3ansTuii. CamocTosTenbHas
IaHupyemMas padorta cryneHToB. OO01ue TpeOoBaHUS K OpraHU3allUuy U TTPOBEICHUIO.

CTII CITI6I'TU 016-2015. KC YKB/I. ITopsiiok mpoBeieHUs: 3a4€TOB U IK3aMEHOB.

[InanupoBanue BpeMeHHU, HEOOXOJMMOrO0 Ha W3YYEHHE NAHHOW IUCHUIUIMHBI, JTy4Ille
BCET0 OCYILECTBIISITh HAa BECh CEMECTp, MPEIyCMaTpUBas MPH 3TOM DPETYISIPHOE MOBTOPEHHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TPABWIIBHOW OpraHM3aluu y4eOHOro Iporecca Ui CTyJeHTOB
SABIISETCS:

TUTAHOBOCTH B OpraHU3aluH Y4eOHOH paboThI;

Cepbe3HOE OTHOIICHHE K U3YUYECHUIO MaTepHana;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3ansTus CTyAeHT JNOMKeH MPUXOAUTH, MMesl Oarak 3HaHUW M BOIIPOCOB IO YyXkKe
U3y4CHHOMY MaTepHaiy.

10. lepevyeHb MHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3YeMbIX NPH OCYIIECTBICHUH
00pa30BaTeJIHLHOIO MPOIEcca MO TUCIHIIJIHHE.

10.1. UndopManiuoHHbIe TEXHOJIOTHH.

B yuebHOM mpouecce MO [aHHOW AMCHUIUIMHE MPEIyCMOTPEHO HCIIONIb30BAHHE
MH()OPMAIIMOHHBIX TEXHOJIOTHMA:

YTEHHE JIKIUI C UCIIOJIb30BAHUEM CIIalI-TIPEe3CHTALIU;

B3aUMOJICHCTBHE C O0OYJAIOITUMUCS ITOCPEACTBOM SJIEKTPOHHOM IMOYTHI.

10.2. IIporpamMHoOe obecnieyeHue.
Microsoft Office (Microsoft Excel); Mathcad, Scilab, GAMS, ASPEN PLUS.

10.3. UndopmManmoHHbIe CIPABOYHbIE CHCTEMBI.
CrnpaBouno-nouckoBas cucrema «Koncynbrant-ITnrocy

11. MarepuanbHo-TexHU4YecKkasi 0a3a, HeoOXoauMasi I  OCYIIeCTBJIEHHS
00pa3oBaTe/ILHOIO NMPoIecca MO JMCUHUILIHHE.

Jns BeneHus JIEKIMOHHBIX M TMPAKTUYECKUX 3aHITUNA HCIONB3YeTCs ayAuTOpus,
000pyI0BaHHAs CPEIACTBAMU OPTTEXHUKH.

Jns mnpoBeneHus nabOpaTOPHBIX 3aHSATHH HCMONB3YEeTCSs KOMITBIOTEPHBIM  KIacc,
000pY/IOBaHHBIN MTEPCOHATHHBIMU KOMIIBIOTEPAMH, 00BETMHCHHBIMH B CETh.

Kommerotepnsie knaccol kadeapsl «CHCTEMHOTO aHAIN3a, TIEPCOHABHBIE KOMIIBIOTEPHI

Ha Oaze mporeccopoB Intel Core 17/15/13, onepaTuBHOM MamMsThi0 He MeHee 2 'O, qUCKOBOM
namsaTeio He MeHee 300 I'06, Bumeokaproil (nmobas coBmectumasi), Hanmune LAN u USB u
YCTaHOBJICHHBIM CICIIHAILHBIM IPOTPAMMHBIM 00SCTICUCHUEM.

12. Oco0eHHOCTH OCBOEGHHMS JUMCHHUILUIMHBI MWHBAJUIAMH M JHLAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTSMHU 3/10POBbSI.

JUis WHBaNMIOB U JIMI C OrPaHUYEHHBIMH BO3MOKHOCTSIMH y4deOHBIE Mpoliecc
OCYILIECTBIIsIETCSI B COOTBEeTCTBUM ¢ [lososkeHueM o0 opraHM3anuu y4eOHOTO Iporecca ais
00yJYeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.
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IIpunoxenne Ne 1
K paboueii mporpaMme TUCIUTLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS POMEKYTOUYHOI aTTecTaluu 1o

AUCIHUIIJIMHE «CHCTeMHBI aHAJIN3 XUMHYECKHX TE€XHOJIOTHi»

1. IlepevyeHb KOMNETEHI U ¥ 3TANIOB UX ()OPMUPOBAHUS.

Komnerenuuu

Dran

Huaex ®opMyJIHPOBKA’
AAeKe OpMYHpo dbopmupoBanus®

IIK-6 | criocoOHOCTBIO HaJlAXKKUBATh, HACTPAUBATH U OCYLICCTBISITH IIPOMEXKYTOYHBIN
MIPOBEPKY 000PYAOBaHUS U IPOTPAMMHBIX CPEJICTB

[IK-7 | cnocoOHOCTBIO TPOBEPATH TEXHHUECKOE COCTOSHUE, IIPOMEKYTOYHBIN
OpPraHU30BBIBATh NPO(PUIAKTUUECKHE OCMOTPBI U TEKYIIUN
PEMOHT 000pyIOBaHMUsI, TOTOBUTH 000PYIOBaHHE K PEMOHTY U
IIPUHUMATh 000pYI0BAHKE U3 PEMOHTA

[1K-11 | cmocoGHOCTBIO BBISBIATH U YCTPAHATH OTKIOHEHHUS OT IIPOMEKYTOYHBIN
PEKUMOB pabOThI TEXHOJIIOTHYECKOTO 000pY10BaHUS U
[IapaMeTPOB TEXHOJIOTUYECKOro IIpouecca

[1K-16 | cmocOOHOCTBIO MIIAHUPOBATH U MIPOBOAUTH (PU3HUECKUE U IIPOMEXKYTOYHBIN
XUMHUYECKHUE IKCIIEPUMEHTBI, IPOBOJUTH 00pabOTKY MX
PE3YJIBTaTOB U OLIEHUBATh IIOIPEIIHOCTH, BBIBUTaTh THIIOTE3bI
U yCTaHaBJIMBAaTh IPAHUIIBI X IPUMEHEHUS, IPUMEHSTh
METO/Ibl MATEMaTUYECKOTO aHAIN3a U MOACINPOBaHNUS,
TEOPETUYECKOr0 U IKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS

IIK-18 | roToBHOCTBIO MCIIOJIB30BATh 3HAHUE CBOMCTB XUMHYECKUX MIPOMEKYTOYHBIN
3JIEMEHTOB, COSIMHEHUN U MaTEPUAIOB HA UX OCHOBE JIJIS
pelieHus 3aa4 npodeccuoHaNIbHOMN 1eITeTbHOCTH

2 SKMPHBIM HIPU(TOM BBIJEJICHA Ta YacTh KOMIIETEHIIMH, KOTOpas (OPMHUPYETCS B XOJAe HW3YUCHHUs IaHHOU

JMCIUTUTHHBI (€CITH KOMITCTEHITHSI OCBANBAETCS MMOJTHOCTHIO, TO (PParMeHTHI)
% 3ran opMHUpOBaHHS KOMIETEHIMH BhIGHpaercss mo m.2 PIIJI u yuebHOMY riaHy (HAadaibHBI — €CIH HET
MPEMECTBYIOMNX IUCIHIIINH, HTOTOBBIH — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
(opmupyercst B xone npaktuky uim [ MMA), IpoMeXyTOUYHBIH - Bce IpyTrHe.)
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2. lloka3aTeu M KpUTEepPUHU OLEHNBAHUS KOMIIETEHIM HA Pa3jJMYHBIX 3TAnax HMX
(hopMupoBaHUS, HIKAJIA OLEHUBAHUS.

Tlokazarenu orieHKHU

[Inanupyembie Kpurepuit
Pe3yJIbTaTOB OCBOCHHUS Komnerenmuu
pe3yJIbTaThl OIICHUBAHUS
JUCHUTUTUHBI
OcBoenue pazaena Ne 1 | 3uaer: [IpaBunbHbBIE OTBETHI [1K-11
- TEOPETUYECKUE Ha Borpockl Nel-8 k

OCHOBBI METOJIOJIOT MU
CHCTEMHOTO aHa/In3a,
OIITUMMU3ALINH,
yIIPaBICHUS U
MIPUHATHS PEIICHUI
IIPY YIIPaBICHUN
00BbeKTaMHu
XUMHYECKON
TEXHOJIOTHH.

Ymeer:

-J1aBaTh PEKOMEHIAIIHN
MIPY IPUHSATHH
pelIeHui 1o
COBEPILIEHCTBOBAHUIO
XHAMHKO-
TEXHOJOTHUYECKUX
MPOIIECCOB M CUCTEM H
YIIPABJICHUS HMH.
Baaneer:

- HaBBIKAMU
0000IIIcHNS, aHAIIN3a,
BOCTIPUATHS
nH(popmanuy,
MIOCTAHOBKH LIEJIH U
BbIOOpa IyTei ee
JOCTHKEHUS;

- HaBBIKaMU
MIPUMCHCHHS
MOJIy4YE€HHBIX 3HAHUH
JUTSL aHATIN3a CUCTEM
JII000ro Kiacca,
pa3paboTKu Mojaenen
CUCTEM, BBISIBICHHS Ha
UX OCHOBE
XapaKTePUCTUK
(YHKIIMOHUPOBAHMSL.

9K3aMCHY
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Tloka3arenu orieHKHN

[Lnanupyembie Kpurepuit
pPe3yJIbTaTOB OCBOCHHUS Komnerenmuu
pe3ynbTaThl OLICHUBAHUS
JUCHUTUTUHBI
OcBoenue pazaena No2 | 3uaer: [IpaBunbHbBIE OTBETHI [1K-16

-0a30Bbl€ IPUHIUIIAMU
M METOJIbI CHCTEMHOT'O
aHaJIn3a.

Ymeer:

- UCII0JI30BATh
COBPEMECHHBIC
MIPOrPaMMHBIC
KOMIUIEKCHI JJ15
CHCTEMHOI'0 aHaJIn3a
TEXHHYECKUX CHUCTEM.
Baageer:
-TCOPETUUCCKUMH
[IOIX0IaMH,
0O0BACHSIOLINX
3aKOHOMEPHOCTH
CHCTEMHOTO aHaIu3a B
Pa3IMYHBIX
TEXHOJIOTHSIX,
CHUCTEMHBIM ITOAX0I0M
K aHaJIu3y U
TUTAHAPOBAHUIO
IKCIICPUMEHTA.

Ha Borpockl Ne 9-14
K 9K3aMeHY
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Tloka3arenu orieHKHN
pPE3yJIbTaTOB OCBOEHUSA
JTACHUTLIUHEBI

[Lnanupyembie
pe3yIbTaThl

Kpurepuit
OLICHUBAaHUA

Kommerennuu

OcBoenue paznaena Ne 3

3Haer:

-IIPUEMBI U CIIOCOOBI
hopmanmzam
00BEKTOB, IPOIIECCOB,
SIBIICHUH U pealin3aluu
WX Ha KOMITbIOTEpE.
Ymeer:

-TBOPYECKHU
WCIOJIb30BaTh
WHCTPYMEHTHI
MOJITOTOBKY U
MIPUHSTUS PEIICHUH JUIS
CUCTEMHOT0 aHaJIM3a,
pacrnpocTpaHCHHEIC B
MIPaKTHKE
MIPOMBIIIIIICHHO
Pa3BUTHIX CTPaH.
Baaneer:
-TBOPYECKUM
HCIIOJIb30BaHHEM
TPaIUIIUOHHBIX
METOJIOB U
WHCTPYMEHTapHEB
KOMITBIOTEPHBIX
TEXHOJIOTUM 1A
ONITUMU3AITUT
MIPOIECCOB U CHCTEM.

[IpaBuiibHBIE OTBETHI
Ha Bompockl Nel5-
19 x sk3ameny

I1K-16

OcBoenue paznena Ned

3naer:

- OCHOBHBIE
TCXHUYCCKUC CpeI[CTBa
penieHus 3aaay.
KOMIIBIOTEP U
KOMITBIOTEpPHBIE
TCXHOJIOTUHA.

YmMmeer:

-HCI0IL30BaTh
KOMIIBIOTEPHOE
MO/JIETTUPOBAHUE,
OINTUMM3AIIAIO U
SKOHOMHUYECKYIO
OILICHKY CTaTUYECKUX U
JUHAMHUIYCCKUX
PEXKUMOB CHCTEM HA
OCHOBC JIMIICH3UOHHBIX
MPOrpaMMHBIX
KOMIIJICKCOB.
Baapeer:

-METOAAaMU ITOBBIIIICHUS
TOYHOCTH

[IpaBuibHBIE OTBETHI
Ha Bompocsl Ne20-22
K DK3aMEHY

I1K-16
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Tloka3arenu orieHKHN
pPE3yJIbTaTOB OCBOEHUSA
JTACHUTLIUHEBI

[Lnanupyembie
pe3yIbTaThl

Kpurepuit
OLICHUBAaHUA

Kommerennuu

MOJACIIMPOBaHM.

3Haer:

- IPUHIIMIIBI
MOJICTTUPOBAHUS,
KJIacCU(PUKAITHIO
CII0CO00B
MpeACTaBICHUS
MOJEJICH CUCTEM,
JOCTOMHCTBA U
HEJOCTaTKU PA3TMYHBIX
crmoco0oB
MIPEICTABICHUS
MOJEIIEN.

YmMmeer:

COCTaBUTh MOJIEJH 110
CIIOBECHOMY
OTIMCaHUI0, HACTPOUTH
MOJIETIb, PEJICTABUTH
MOJIENb B
AITOPUTMUIECCKOM U
MaTeMaTUYECKOM BHJIE
(OOBEKTHI U TIPOLIECCHI).
Baaneer:

OCHOBaMH
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS
CJIOKHBIX TEXHHYECKUX
00BEKTOB.

[IpaBuibHBIE OTBETHI
Ha Bompochl Ne23-27

K 9K3aMEHY

[1K-18

OcBoenne pazaena NedS

3Haer:

- KaTeropuu
CUCTEMHOT'0 aHaJIU3a
KaK OCHOBBI JJISI
JIOTUYECKOTO U
MIOCJIEZI0BATEIBHOTO
Mojaxo/1a K mpodieme
MIPUHATHS PELICHUI
Ywmeer:

- OCYUIECTBIISITh
MOHHUTOPUHT
o0opyaoBaHUs C
MIOMOIILIBIO
MPOTPaMMHBIX CPEJICTB.
Baapeer:
-HaBBIKAMU
WCIIONIb30BaHUS MPU
penreHun
MOCTABIICHHBIX 3314
MPOTPaMMHBIX ITAKETOB
st OBM.

[TpaBUIbHBIE OTBETHI
Ha Bompockl Ne28-32

K 5K3aMCHY

I1K-6
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Tloka3arenu orieHKHN

[Lnanupyembie Kpurepuit
PE3YIBTATOB OCBOCHUS Komnereunmun
pe3yIbTaTh OLICHUBAHUS
JIUCLIUIUINHBI
3naer: [IpaBunbHbBIE OTBETHI IK-7
- OCHOBBI IMaTHOCTHKH | HA Bompockl Ne33-37
Y PEMOHTA K 9K3aMEHY
o0opynoBaHUs
XUMHYECKOH
MIPOMBINUICHHOCTH;
Ymeer:

- IaBaTh PEKOMEHIAIUN
MIPHU PUHATHH
peuIeHUH 110 TEKYIEMY
PEMOHTY
00opymOBaHUs;
Baapgeer:

- Meromamu
MTOBBILICHUS
peHTA0CTBHOCTH
o0opynoBaHUs
Oyiaroaps yay4IieHUIO
IKCIUTYaTallMOHHBIX
KauyecCTB.

[Ikana ouenuBanus coorBerctByer CTO CIIOI TU(TYVY):
€CIIM MO JUCIUIUIMHE MPOMEXYTOUHAs aTTecTalus MpPoBOAMTCA B (opMe SK3aMeHa U

(unm) KypcoBOro nmpoekra (padoThl), TO IIKala OLIEHUBAHUS — OaJlJIbHAsl.

3. TunoBbie KOHTPOJIbHBIC 3aIaHUA 1JISI IPOBCACHUSA l'lpOMe)KyTO‘-lHOﬁ aTrrecranmu.

a) Bompochl A1f OLEHKHM 3HAHMI, YMEHHl M HABBIKOB, CHOPMHMPOBAHHBIX Y

cryaenta no komnerenuuu IK-11:

1.

arwn

~No

UYTO 1M03BOJIET OCYHIECTBUTh MATEMATHUYECKOE MOJEIUPOBAHNE IO CO3IAHUS pEeATbHOU
CHCTEMBI, 00BeKTa?

[loHsiTHE BBIYUCIUTETBLHOTO HKCIIEPUMEHTA.

ChopmynupyiiTe OCHOBHYIO 3a7a4y MaTEMaTUYECKOTO MOJICITUPOBAHHS.

JlaiiTe onpeneneHre MaTeMaTUIECKON MOJENH.

Kaxkoit monxon perieHus: HayqHbIX 3a/1a4 SIBJISIE€TCSA albTepPHATUBHBIM MAaTEMAaTHYECKOMY
MOJEIIUPOBAHUIO?

Uro sBisieTcs BaKHEHIIeH XapaKTepUCTUKON MaTeMaTH4ecKoi Moaenu?

Ha kakue nBa Busa gensTcss MaTeMaTUYECKUE MOJEIH?

Dranbkl TOCTPOCHUS MATEeMAaTHUYECKOTO OmucaHus. MaTepuanbHBIA M TEIUIOBOM OanaHc.

ITonsaTue afeKBaTHOCTH MOJIEIH.

0) Bompochl a1l OLEHKM 3HAHMI, YMEHUl W HABBIKOB, C(HOPMHMPOBAHHBIX Y

cryaenTa no komnerenuuu IK-16:

9.

O06061IEHHOE ypaBHEHHE MacCOdHEPronepeHoca.

10. KpaeBble ycnoBus: HauadbHbIE U TPAHUYHBIE.
11. MaTemaTrnyeckoe ONMMCaHUE KWHETUKH XUMUYECKHX peakiuid. I[lopsmok mocTpoeHws.

KiroueBbIe KOMIIOHEHTHI. MaTCpI/IaJ'IBHHﬁ OanaHc pCaKkuuru.

12. MareMaTH4ecKkoe OMMCcaHue XMMHUECKAX PEaKTOPOB B paMKax MPOrPaMMHOTO MPOIyKTa

Aspen.
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13. ®opmaneusie mogenu XTC. JlocromHctBa M HemocTaTkd. llopsiok mOCTpoeHus
MaTeMaTHUYECKOTO OMKUCAHUS C TTOMOIIBIO MOJHOTO (PaKTOPHOTO SKCIIEPUMEHTA.

14. CtpykrypHblil aHanu3 cucteM. OCHOBHBIE IOHATHSA: OPUEHTUPOBAHHAs Jyra, yTh,
KOHTYP, KOMILJIEKC.

15. Crioco0Os! mpeIcTaBIEHNs CTPYKTYPBI CUCTEM.

16. OnpeeneHne BEIYUCIUTEIBHOM MTOCIIEI0BATEILHOCTH "' Pa30MKHYTHIX" CHCTEM-
HeoOXOoUMBIN 3Tan ee pacuera. Aaroput™msl onpenenenus BIIPC.

17. OcHoBHBIE 3371a4K CTPYKTYPHOT'O aHAJIU3a "3aMKHYTHIX' CHCTEM.

18. AJropuTMBI BBIICTICHUS KOMILIEKCOB.

19. Beienenre KOHTYPOB.

20. OnTUMabHOE MHOKECTBO Pa3phIBAEMBIX JIYT.

21. Cocraiienne nHGOPMAIMOHHOM 0J10K-cxeMbl pacueTa XTC.

22. Maremarndeckasi TOCTAaHOBKA 33]]a4i ONTHMH3AINK cucTeM. Kiaccudukaius MeTo10B
ontuMu3auu. Bei6op MoMCKOBBIX epeMeHHBIX. CUMIUIEKCHBIE METO bl OIITUMH3AIIH .
Anroputm Metoja. [loHsATHE O TPaJUEHTHBIX METO/IaX ONTUMU3AIUY.

B) Bompochbl 11 OLeHKH 3HAHMH, YMEHHl W HABBIKOB, C()OPMHPOBAHHBIX Y
cryaeHTa mo komnerenuuu IK-18:

23. OcOOEHHOCTH METOI0JIOTHH (hOpMaTTM3aIlii U IIepepadOTKU KaueCTBEHHOW HH(OopMaIuu
B IPUMCHECHUH K CIIOKHBIM TEXHHYECKUM 00BEKTaM

24. ®opmainbHble Moenu cucteM. JloctonHcTBa U HepocTaTku. [lopsinok mocTpoeHus
MaTeMaTHYECKOTO OTMMCAHUS C TOMOIIBIO OJTHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

25. [lopsinoK MOCTPOEHUSI MaTeMaTHYECKOro OMUCcaHus MeToioM bpanioHa.

26. TToctpoenue GopMaabHBIX MOjIeIel ¢ momoinbio Excel.

27. Ionsitue 06 ontumuzanuu cucteM. OOBEKT ONTUMHU3ALINH, YIIPABIISIONINE
BO3JICHCTBUS, KPUTEPUH ONTUMH3AIUH. [I[puMephl MOCTaHOBOK 3a/1a4 ONTHUMHU3AIIHH.
Br160op ynpaBisomux Bo3AeHCTBUM.

r) Bompochl aisi OumeHKM 3HAHWA, YMEHHH M HAaBBIKOB, C(OPMHPOBAHHBIX Y
cryaeHnTa no komnerenuuu IK-6:
28. MeToapI MOBLIIIIEHUS HALEKHOCTH.
29. IIpyHIMITBI OpPTaHNU3aLUU TEXHUYECKOTO 00CTyKUBAHMS.
30. ITpo1omKHUTENBHOCTh TEXHUIECKOTO 00CTYKHBAHUS.
31. Dranbl Hajda KU THIPOCUCTEM.
32. Dramnbl NPOBECHNUS HANAAKN CUCTEM TETUIOCHAOKEHHS.

r) Bompochl ais OumeHKM 3HAHW, YMEHHH M HAaBBIKOB, C(OPMHPOBAHHBIX Y
cryaeHTa no komnerenuuu IK-7:
33. auBuayansHbIe UCTIBITAHUS MAITMH U MEXaHH3MOB
34. I'mapaBnuyecKye UCIIBITAHUS allapaToB.
35. IIlHeBMaTHYECKHE HCTIBITAHUS aIapaToB
36. IIpo1omKUTENbHOCTD TPOBEIEHUS HCIIBITAHUS MEXaHU3MOB.
37. Drambl npuEMKH 000pYIOBaHUS U3 PEMOHTA.

K OK3aMCHY AOMYCKAIOTCA CTYACHTHI, BBIITIOJHHUBIINC BCC (bOpMI)I TEKYIIETO KOHTPOJIA.
HpI/I caa4ve 5K3aMCHa CTYACHT MMOJYy4aCT TPU BOIIPOCA U3 MECPCUHSA, IPUBCACHHOI'O BBIIIIC.

BpeMmst moaroToBku CTyIeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

[Iprmep KOHTPOJIBHBIX PadoT:
Tembl 1 corep:kaHue KOHTPOJIbHBIX padoT
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Konumponvnas paboma Nel
Bapuanmur 1 -5

3aoanue: HeoOXOAMMO YCTaHOBUTH 3aBUCHUMOCTHM pacxoda ¢ierMbl B JIBYX
MOCJICIOBATEILHO COCIMHEHHBIX PEKTU(PUKAIMOHHBIX KoOJoHHax [8-10] ot kommuecTBa
M300yTHIJIEHA B CBIPBE.

Hcxoonvle oannvie: J11s1 TOCTPOCHUS N0/l KOppeayuy M IPOBENCHUS pecpecCUOHHO20
ananusa [1, 5] monydeH craTuctuyeckuid Mmarepuai (tadm. 2.1 — 2.5).

Tabuuna 2.1. Bapnanr 1

Pacxof n306yTuaeHa, Kr/y | Pacxoa pnermbl B Ky, Kr/u | Pacxon dnermbi B Ky, Kr/u
500.0 10500.0 3050.9
750.0 11000.1 4090.2
1000.0 10500.1 6180.0
1250.0 10500.1 6180.4
1500.0 10500.0 6695.9
1750.0 10500.1 7740.0
2000.0 10500.1 7749.9
2250.0 10500.0 8759.4
2500.0 10500.0 8759.4
2750.0 10500.1 10880.4
3000.0 12100.1 12080.2
3250.0 14100.1 12900.0
3500.0 16100.3 15000.1
3750.0 17999.7 16110.8
4000.0 19500.3 16760.1

Tabuuua 2.2. Bapuanr 2
Pacxof n306yTuaeHa, Kr/y | Pacxos pnermbl B Ky, Kr/u | Pacxog dnermbi B Ky, Kr/u

500.0 10500.0 2050.9
750.0 11000.1 3090.2
1000.0 10500.1 5180.0
1250.0 10500.1 5180.4
1500.0 10500.0 5695.9
1750.0 10500.1 6740.0
2000.0 10500.1 6749.9
2250.0 10500.0 7759.4
2500.0 10500.0 7759.4
2750.0 10500.1 9880.4
3000.0 12100.1 11080.2
3250.0 14100.1 11900.0
3500.0 16100.3 14000.1
3750.0 17999.7 15110.8
4000.0 19500.3 15760.1

Tabauua 2.3. Bapuanr 3
Pacxop n306yTuneHa, Kr/u| Pacxoa dnermbl B K1, Kr/y | Pacxog, dnermbl B Ky, Kr/u

500.0 11000.0 2000.0
750.0 11000.1 3000.2
1000.0 11000.1 5200.0
1250.0 11000.1 5200.4
1500.0 11000.0 5679.9
1750.0 11000.1 6700.0
2000.0 11000.1 6700.0
2250.0 11000.0 7559.4
2500.0 11000.0 7759.4
2750.0 11000.1 9940.4
3000.0 12700.1 10900.2
3250.0 14000.1 11950.1
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3500.0 16200.3 14200.1
3750.0 18500.7 15100.0
4000.0 19500.3 16000.0
Tab6auua 2.4. Bapuanr 4
Pacxof, n306yTuaeHa, Kr/4 | Pacxoa pnermbl B Ky, Kr/u | Pacxoa dnermbi B Ky, Kr/u
500.0 10050.0 2055.0
750.0 11050.1 3060.2
1000.0 10050.1 5180.0
1250.0 10050.1 5160.4
1500.0 10050.0 5600.9
1750.0 10050.1 6750.0
2000.0 10050.1 6809.9
2250.0 10050.0 7859.4
2500.0 10050.0 7900.0
2750.0 10050.1 9900.0
3000.0 12500.1 10880.2
3250.0 14500.1 11620.1
3500.0 17000.3 14500.1
3750.0 18999.7 15539.8
4000.0 20500.3 15960.0

Tabauua 2.5. Bapuanr 5
Pacxof, n306yTuieHa, Kr/4 | Pacxoa pnermbl B Ky, Kr/u | Pacxoa dnermbi B Ky, Kr/u

500.0 10090.0 2300.0
750.0 10090.1 3100.2
1000.0 10090.1 5160.0
1250.0 10100.1 5160.4
1500.0 10100.0 5600.9
1750.0 10150.1 6800.0
2000.0 10200.1 6900.9
2250.0 10200.0 7780.4
2500.0 10200.0 7959.4
2750.0 10250.1 9840.4
3000.0 12000.1 11000.2
3250.0 14100.1 11900.1
3500.0 16200.3 14050.1
3750.0 17999.7 15090.8
4000.0 19500.3 15600.0

Konumponsnan paboma Ne2
Bapuanmur 6 — 10

3aoanue:  HEOOXOAMMO  yCTaHOBUTh  3aBHCHUMOCTH  pacxoga  (GJerMbl B
PEKTU(PUKAIMOHHON KOJIOHHE Pa3eeHUs MUPOKOH (pakiiuu JIerkux yrieBoaopoaos (ILIDITY)
ot cocrasa LLIPJIY meronom bpannona.

Hcxoonvle Oannbie: B pe3yibTaTe NMPOBEICHHUS MACCHBHOTO IKCIEPUMEHTA ITOyYeH
CJICAYIONIMIA CTATUCTHUECKUI MaTepuai (Tadu. 2.6 — 2.10).

Tabauua 2.6. Bapuant 6

CocTas NUTaHua, Kr/u Pacxog,

Ne dtaH |MponaH| M306yTaH | bytaH |M3oneHTaH |lMeHTaH | FekcaH d)ner/rv\bl,
Kr/4

1 | 123.5 |[3320.8 | 9534.5 |14414.8| 5748.7 6201.3 | 1810.6 {18900.0
2| 76.0 |3811.4| 6802.0 |14185.4| 4636.0 |4700.6 | 3788.6 |19400.0
3| 117.0 | 7683.0| 6357.0 |12811.5| 4465.5 3607.5 | 3958.5 {23400.0
4 | 77.0 |5813.5| 4235.0 |12358.5| 5505.5 |4312.0|6198.5|17700.0
5| 55.0 |2145.0| 44825 8965.0 4207.5 |4922.5|2667.5(11100.0
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6 | 2125 | 6672.5| 82025 |[16745.0] 4080.0 |3612.5|2975.0|22000.0
7 | 67.5 |3375.0| 7965.0 [15390.0| 4275.0 |5040.0 | 8865.0|17200.0

Tab6uuua 2.7. Bapuant 7
CocrtaBs nuTaHma, Kr/u Pacxog

Ne JIerMbl
dtaH |MponaH| M306yTaH | BytaH |M3oneHTaH |MNeHTaH | MekcaH ¢ ) !
Kr/4

1 | 143.5 | 3420.8| 9554.5 |14314.8| 5760.7 |6221.3|1910.6 [18700.0
2 | 70.0 |3861.4| 6842.0 [14125.4| 4680.0 |4770.6 | 3708.6 |19450.0
3 | 127.0 | 7693.0| 6457.0 |12831.5| 4415.5 |3627.5 |3950.5 |22400.0
4 | 90.0 |5833.5| 4135.0 |12308.5| 5405.5 |4292.0|6230.5|17800.0
5
6
7

57.0 |2245.0| 44425 | 8365.0 | 4257.5 |4902.5 | 2607.5 |11300.0
222.5 | 6692.5| 8232.5 |16645.0/ 4000.0 |3692.5]|3175.0 |{22500.0
87.5 |3375.5| 7915.0 |15780.0| 4295.0 |5000.0 | 8895.0 |17270.0

Tab6uuua 2.8. Bapuant 8
Cocrtas nuTaHua, Kr/y Pacxog

Ne Nermbol
dtaH |MponaH| M306yTaH | bytaH |M3oneHTaH |lMNeHTaH | FekcaH ¢ y !
Kr/4

1| 163.5 | 3620.8| 9654.5 |14344.8| 5660.7 |6261.3 | 1950.6 |[18306.0
2 | 90.0 |3361.4| 6942.0 |14195.4| 4780.0 |4790.6 | 3758.6 |19451.0
3 | 117.0 | 7593.0| 6557.0 |12891.5| 4455.5 |3687.5|3955.5|22301.0
4 | 974 |5883.5| 4235.0 |12328.5| 54255 |4202.0|6239.5(17867.0
5
6
7

59.0 |2295.0| 41425 | 8360.0 4217.5 |4802.5|2637.5(11000.0
228.5 | 6592.5| 8132.5 |16640.0| 4010.0 |3392.5|3185.0|22400.0
75.5 |3475.5| 7815.0 |15770.0] 4395.0 |5100.0 | 8695.0{17970.0

Tabauua 2.9. Bapuant 9
CocrtaBs nuTaHua, Kr/y Pacxop

Ne Nermbol
dtaH |MponaH| M306yTaH | bytaH |M3oneHTaH |MNeHTaH | FekcaH ¢ y !
Kr/4

1 | 113.5 | 3090.8| 9434.5 |14614.8| 5798.7 |6201.3 |1910.6 [19000.0
2 | 106.0 | 3801.4| 6702.0 |14195.4| 4696.0 |4700.6 | 3888.6 |19400.0
3 | 110.0 | 7680.0 | 6457.0 |12711.5| 4475.5 |3607.5|3908.5 |22400.0
4 | 70.0 |5713.5| 4135.0 |12758.5| 5605.5 |4312.0|6158.5[17800.0
5
6
7

65.0 |2245.0| 4582.5 | 8995.0 4307.5 [4922.5|2637.5(12100.0
222.5 | 6772.5| 8302.5 |16795.0| 4180.0 |3612.5|2995.0 |22005.0
97.5 |3395.0| 7865.0 |15490.0| 4295.0 |5040.0 |8875.0(17210.0

Tadauua 2.10. Bapuanr 10
CocrtaBs nuTaHua, Kr/u Pacxop,

Ne Nermol
JtaH |MponaH| M306yTaH | bytaH |M3oneHTaH |MNeHTaH | FekcaH ¢ ) !
Kr/4

103.5 | 3420.8| 9574.5 |14414.8| 5748.7 |6361.3|1860.6 |18700.0
106.0 | 3891.4| 6812.0 |14185.4| 4636.0 |4703.6|3788.6 |19450.0
110.0 | 7673.0| 6358.0 |12811.5| 4465.5 |3619.5]|3858.5|23450.0
65.0 |5843.5| 4235.0 |12358.5| 5505.5 |4412.9|6198.5|17701.0
65.0 |2215.0| 4482.5 | 8965.0 4507.5 |4945.5]2697.5 [11070.0
242.5 | 6572.5| 8202.5 |16745.0| 4080.0 |3492.5|3075.0 {22090.0
60.5 |3370.0] 7965.0 |15390.0| 4275.0 |5170.0 |8765.0|17207.0

N(ojn|h~[W|IN|F

Konmpononas paooma Ne3

Bapuanmur 11 — 15
3a0anue: HEOOXOAMMO YCTAaHOBUTH 3aBHCHMOCTH (IIErMOBOTO YHCIAa M pacxoja
rperoNiero mapa Ha 00OTpeB peKTH(PHUKAIMOHHON KoJoHHBI [8-10], mpenHa3zHaueHHOW IS

pa3aciicHrusa U30IICHTAaH- IIEHTaH-TeKCAaHOBOMU Q)paKum/I, OT KOJIHYECTBA M3O0IICHTAHA, IICHTaHa 1
I'CKCaHa B PICXOI[HOﬁ CMCCH.
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Ucxoonvie oOannvie:

Gaxmopnulil Sxcnepumernm 2 [1, 5] (Tabm. 2.11 — 2.15).

Tab6auua 2.11. Bapuant 11

Konunyectso | Konnyectso | Konnyectso Tennosasa Harpyska
Neo dnermosoe
M30MNeHTaHa | MeHTaHa, rekcaHa, Ha KUNATUbHUK,
onbITa yuncno
L Kr/u Kr/uy Kr/u4 KIK/Y
1 6477.0 6936.0 2640.0 18.0 38476547.9
2 6477.0 6936.0 10185.0 21.0 44546006.0
3 6477.0 10151.0 2640.0 25.0 52670991.5
4 6477.0 10151.0 10185.0 27.0 56719158.0
5 9183.5 6936.0 2640.0 11.0 24296811.9
6 9183.5 6936.0 10185.0 13.0 26300916.3
7 9183.5 10151.0 2640.0 14.5 31399481.9
8 9183.5 10151.0 10185.0 15.5 33423869.8
Tabauna 2.12. Bapuant 12
Konunyectso | Konnuectso | Koanyectso TennosaA Harpyska
Neo dnermosoe
M30MNeHTaHa | MeHTaHa, rekcaHa, Ha KUNATUbHUK,
onbITa 4yuncno
L Kr/y Kr/u Kr/u KX/
1 6577.0 6800.0 2650.0 18.0 38476547.9
2 6577.0 6800.0 10105.0 21.0 44546006.0
3 6577.0 10100.0 2650.0 25.0 52670991.5
4 6577.0 10100.0 10105.0 27.0 56719158.0
5 9083.5 6800.0 2650.0 11.0 24296811.9
6 9083.5 6800.0 10105.0 13.0 26300916.3
7 9083.5 10100.0 2650.0 14.5 31399481.9
8 9083.5 10100.0 10105.0 15.5 33423869.8
Tab6uuna 2.13. Bapuant 13
Konunyectso | Konnuectso | Koanyectso TennosaA Harpyska
Neo dnermosoe
M30MeHTaHa | MeHTaHa, rekcaHa, Ha KUNATUNBHUK,
onbITa yumcno
L Kr/4 Kr/y Kr/y Kx/u
1 6450.0 6750.0 2600.0 18.0 38476547.9
2 6450.0 6750.0 10201.0 21.0 44546006.0
3 6450.0 10251.0 2600.0 25.0 52670991.5
4 6450.0 10251.0 10201.0 27.0 56719158.0
5 9400.5 6750.0 2600.0 11.0 24296811.9
6 9400.5 6750.0 10201.0 13.0 26300916.3
7 9400.5 10251.0 2600.0 14.5 31399481.9
8 9400.5 10251.0 10201.0 15.5 33423869.8
Tabuuuna 2.14. Bapuanr 14
Konunuectso | Konnuectso | Koanyectso TennosaA Harpyska
No dnermosoe
M30MNeHTaHa | MeHTaHa, rekcaHa, Ha KUNATUNbHUK,
onbITa yuncno
, Kr/4 Kr/u Kr/u KX/
1 6333.0 6860.0 2240.0 18.0 38476547.9
2 6333.0 6836.0 10308.0 21.0 44546006.0
3 6333.0 11151.0 2240.0 25.0 52670991.5
4 6333.0 11151.0 10308.0 27.0 56719158.0
5 9353.5 6836.0 2240.0 11.0 24296811.9
6 9353.5 6836.0 10308.0 13.0 26300916.3
7 9353.5 11151.0 2240.0 14.5 31399481.9
8 9353.5 11151.0 10308.0 15.5 33423869.8
Tabauua 2.15. Bapuanr 15
Konunyectso | Konnyectso | Koanyectso Tennosana Harpyska
No dnermosoe
M30MNeHTaHa | MeHTaHa, rekcaHa, Ha KUNATUNbHUK,
onbITa yucno
VA Kr/y Kr/y KX/
1 6470.0 6609.0 2599.0 18.0 38476547.9

JUIsL TIOJIyYE€HUsI YpPaBHEHUS PpErpecCUu IPOBENEH HOIHbIU
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2 6470.0 6609.0 10085.0 21.0 44546006.0
3 6470.0 10155.0 2599.0 25.0 52670991.5
4 6470.0 10155.0 10085.0 27.0 56719158.0
5 9459.0 6609.0 2599.0 11.0 24296811.9
6 9459.0 6609.0 10085.0 13.0 26300916.3
7 9459.0 10155.0 2599.0 14.5 31399481.9
8 9459.0 10155.0 10085.0 15.5 33423869.8

4., MeTtoanyecKue MaTepUHAaJIbl JJIs OMNpeaesieHUs] MPOUeAyp OUEHUBAHHUSI 3HAHUIA,

yMeHHﬁ, HaBbIKOB

U (W)

(popMupoBanus KoMNeTeHIIH.

HpOMe)KYTO‘IHaSI arrecrtanud 10 JUCHUIUIMHE TPOBOAUTCA B

tpeboBanusimu CTII

onbITa

HEeATCJIbHOCTH,

XapaKTepu3yHUxX

COOTBCTCTBUU

ITalbI

C

CTO CIIoI'TU(TY) 016-2015. KC YKB/I. ITopsimok nmpoBeneHus 3a4€TOB U YK3aMECHOB.
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