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1. HEJIX OCBOEHUSA

1.

Ju—

®opMupoBaHKE Yy CTYACHTOB TEOPETHUECKUX U MIPAKTHIECKUX 3HAHHUH B 00JIaCTH MOIETUPOBAHUS MIPOIIECCOB C
HCIOJIb30BaHUEM CHELUATU3UPOBAHHOTO MporpaMmmMHoro obecneuenus (Matlab, Simulink u ananoros)

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOI'PAMMBI

biox OIT: b1.B.JIB.05

. BAaHM K NPeABAPUTEILHOM MMOATOTOBK YAIOLIErocs:
2.1 TpeboBa eIBa e Ol MOATOTOBKE 00yYaI0IIeroc

2.1.1 |Teoperuueckas MeXaHUKa

2.1.2 | SI3bIkM U cpenbl pa3paboTKU HHTEPHET-TPUIIOKCHUH

2.1.3 | IIpou3BoACTBEHHAs IPAKTHKA [0 MOJYYCHHIO TPO(PECCHOHATFHBIX YMEHHIA U OTBITA IPO(PECCHOHATFHOMN NEeITEIbHOCTH

2.1.4 |HadopMarMoHHBIE CUCTEMBI U TEXHOJIOTHH

2.1.5 | AnropuT™MH3alys U IPOTPaMMHUPOBAHNE

2.1.6 | KommeioTepHas rpaduka

2.1.7 | Teopus aBTOMaTU4IECKOTO YIPABICHUL

2.1.8 |IIporpammHas UHXKEHEPUS

2.1.9 | Web-nporpammupoBanne

2.1.10 | TexHonoruu nporpaMMUpOBaHUS

2.1.11 |IIpoextuposanue cucreM SCADA

2.1.12 |IIpoexTrpoBanne HHPOPMAINOHHBIX CHCTEM

2.2 Jucuuniaunbl (MOAYJIH) U MPAKTHKH, AJI51 KOTOPHIX 0CBOEHHE JAHHOM JMCUUNJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejuecTBylonee:

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIIIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIIETEHIIUAAMH

OIIK-7: Cnoco0eH BIOHUPATH U NPUMEHSITh METOAMKH NPOEKTHPOBAHNSA H AKTYyaJbHble HHCTPYMEHTAJILHbIE CPEACTBA,
MPOeKTHPOBATH H Pa3padaThIBaTh AJATOPUTMBI H IPOrPaAMMBbl, IPUTOAHBIE /ISl TPAKTHYECKOT0 MPHMEHEeHHs

3HaTh:

OIIK-7-31 Bo3MoxHOCTH HanboJiee pacCIpOCTPaHEHHBIX TAKETOB MPUKIAJHBIX TPOTPaMM UIsl YACIEHHOTO PELICHHUS Pa3InYHbIX
MaTeMaTU4eCcKHX 3a1a4y

IK-2: Cioco6eH BBINOJHATH MPOEKTHbIE PA0OTHI N0 CO3aAHUI0, MOAH(PUKANUH (MHTETPUPOBAHUIO MPOTPAMMHBIX MOYJI€i)
u conpoBo:kaenunio UC, popmynauposath TpedoBanus k UC

3HaTh:

ITK-2-31 0CHOBHBIEC YHCIECHHbBIE METO/IbI PELIIEHHS HETMHEWHBIX YPaBHEHUH (METO/1 MOJOBUHHOTO JIEIEHHUS, METO XOP/I, METOT
HrroToHa)

IIK-4: Cnioco0eH ocyuiecTBIAATh YCTAHOBKY, a1aNITAIINI0, COMPOBOKAEHUE U IKCITYaATANMIO TUTIOBOI0 MPOrPaMMHOI0
odecneyenns UC

3HaThb:

ITK-4-31 oCcHOBHBIEC IOJXOBI K MOCTPOCHUIO MAaTEMAaTHYSCKIX MOJIeNCH (aHATUTHICCKHUN, SKCTICPUMEHTATLHBIN
KOMOWHHUPOBAHHBIH ITOIXO]TBI)

OIIK-7: CniocoGeH BbIOMPATh M IPUMEHSITh METOAMKH IIPOCKTHPOBAHNUS H AKTyaJIbHble HHCTPYMEHTAIbHbIE CPEeICTBA,
NPOCKTUPOBAThL U Pa3padaThbIBATh AJITOPUTMBbI H IPOrPAMMBI, IPUTOAHBIE U1l IPAKTHYECKOI0 IPUMEHEHHUS

Ymerh:

OIIK-7-Y1 npumeHsTh MaKkeThl MPUKIAIHBIX IPOTPAMM JIJIsl PELISHHs BOIPOCOB, CBSI3aHHBIX C MOJIEIIMPOBAaHUEM

IIK-2: Cnoco0eH BbINOJIHATL NPOCKTHbIC PAa00ThI 10 CO3JaHUI0, MOAU(HKALNY (MHTETPUPOBAHUIO IPOrPAMMHBIX MOJYJICi)
u conposoxaenuio UC, popmyupoBats TpedoBanus k UC

Ymerh:

TIK-2-VY1 uucneHHo pemars HelMWHEeHHbIe ypaBHEH!s (METO MOJIOBUHHOTO JIEJIEHUS, METO XO0pA, MeToa HeioToHa)

IMK-4: Cnoco0eH ocyliecTBISITh YCTAHOBKY, a1aNITAL[UI0, CONPOBOKIEHHE H IKCIJIYaTALUI0 TUIOBOI0 MPOrpaMMHOI0
ooecneuenust UC

YMmerh:

[IK-4-VY1 cBOauTh cUCTEMY HETMHEHHBIX YpaBHEHUH K OJJHOMY OOLIEMY HEJTMHEHHOMY

OIIK-7: Cnoco0eH BHIONPATh H IPUMEHSITh METOXHKH MPOEKTHPOBAHNS H AKTYaJIbHbIe HHCTPYMEHTAJIbHbIE CPEACTBA,
NMPOEKTHPOBATH U Pa3padaTbIBaTh AJTOPUTMbI H POTPaAMMBI, MPUTOAHBIE VISl MPAKTHYECKOTO MPUMEHEHH s




Baanern:

OIIK-7-B1 HaBbIKaMu pabOTHI ¥ MIPEACTABICHHS 3KCIEPIMEHTAIBHBIX JAHHBIX B TaOIMYHOM IIpOIECcCOpe

IK-2: Cnoco6eH BBINOJHATH MPOEKTHBLIE PAG0THI MO CO3TaAHNI0, MOTU(PUKAUN (HHTETPHPOBAHHIO POTPAMMHBIX MOIYJI€ii)
u conpoBo:kaennio UC, popmynupoBarh TpedoBanusi k UC

Baagern:

[1K-2-B1 HaBbIKaMH YMCICHHOTO PEIICHUS HEMMHEHHBIX U AU PEPCHIIHATBHBIX YPABHCHUHN B TAOIMYHOM HpOLIECCOpe

IIK-4: Cioco6eH ocyuecTBISATh YCTAHOBKY, a1aNITAIINI0, COMPOBOKAEHUE U IKCITYATANMIO THIIOBOI0 MPOrPaAaMMHOI0
odecneuennss UC

Baanern:

ITK-4-B1 npuémaMu moucka IKCTpeMyMa 110 YPaBHEHHIO MOJICIH

4. CTPYKTYPA U COJAEPKAHUE

Kox HaunmenoBanue pa3aenoB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | [Ilpumeuanue KM Brinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHINKATOPbI H JJI. sieMble
KOMIeTeHIuii pecypchbl padoTsI
Pazgen 1. O61mme Bonpochl
MO/1eJIMPOBAHUS

1.1 OO0I11iee HOHATHE MOCIIH. 5 2 T1K-2-31 TIK-2- JI1.1 J11.2
Msuoroob6pasue hopm V1 IIK-2-Bl JI1.3 J11.4
MIPEICTaBICHUS] MOJEIH. OIIK-7-31 J1.5
IlonsaTHE 0O MaTEMaTHIECKOM OIIK-7-¥1 JI1.6J12.1J13.
MoaenupoBaHuy. OCHOBHBIE OIIK-7-B1 ITIK- 1
MOAXOABI K TOCTPOCHHIO 4-31 T[IK-4-YV1 | D1 52 323 54
MaTeMaTH4YECKUX MOJIENIEN. T1K-4-B1
AHaNUTHYECKUH IOJIXO0]T K
MOJICJIMPOBAHUIO.

DKCHepUMEHTATbHBIN
MOJIXO]] K MOJETHPOBAHUIO.
KomOuHMpoBaHHbI MOAX0T
K MOJICJIUPOBAHUIO.
OCHOBHBIC 3TaITbI
MOCTPOEHUS] MaTEMaTHIECKUX
mojeneit. TpuenuHcTBo
rpoliiecca MOJISITMPOBAHUS:
Moieb, /JIex/

1.2 N3yueHne MareMaTHYECKUX 5 15 IIK-2-31 TIK-2- | JI1.3 JI1.4 P1
MoJelieil U3 OUOJIOTHH V1 IIK-2-B1 JI1.5J12.1J13.
(MoO/1eTh XUITHUK-)KEPTBA) U OIIK-7-31 1
BOEHHOTO Jiena (MOJIeNb OIIK-7-Y1 2132023 54
TaHkoBoro 6os) /Cp/ OIIK-7-B1 IIK-

4-31 T1IK-4-VY1
T1IK-4-B1

1.3 Teopust Mozeneit u 5 3 IK-2-31 [IK-2- | JI1.3JI1.4
MOJIETIUPOBAHMSI, V1 IIK-2-B1 JI1.5J12.1J13.
0COOEHHOCTH OIIK-7-31 1
MaTeMaTH4YECKUX U OIIK-7-V1 0195233 54
WHQPOPMAITUOHHBIX MOJIETICH. OIIK-7-B1 IIK-

ITpuMepbl TOrUCTUYECKUX, 4-31 [IK-4-V1
CTOXaCTHYECKHX U TIK-4-B1
AMHUTAIMOHHBIX

Mo eneii. /J1a6/

1.4 Teopus mozaeneit u 5 2 T1IK-2-31 TIK-2- JI1.3J11.4
MOJICJIMPOBAHUS, V1 IIK-2-B1 JI1.5J12.1J13.
0COOEHHOCTH OIIK-7-31 1
MaTeMaTHYECKUX U OIIK-7-Y1 D152 93 D4
WH(POPMAITMOHHBIX MOJAETIEH. OIIK-7-B1 IIK-

[IpuMmepbl TOTUCTHYECKHUX, 4-31 TIK-4-V1
CTOXaCTUYECKUX U T1IK-4-B1
MMHUTAIMOHHBIX

moenei /TIp/

Paznen 2. AnaanTudeckuii

MOAXO0/,




2.1 Pa3Butne moHATHS MOJIENH. 2 T1IK-2-31 TIK-2- JI1.1 J11.2
Crioco06b! BOIIJIOLIEHUS V1 IIK-2-Bl JI1.4J12.1J13.
Mmoaenei /JIex/ OIIK-7-31 1

OIIK-7-Y1 21223334
OIIK-7-B1 IIK-
4-31 [IK-4-Y1

I1K-4-B1

2.2 IIpencrasienue anroputma B 6 IIK-2-31 TIK-2- | JI1.1 JI1.2 P2
Buje O1ok-cxeM. Perenue V1 IIK-2-B1 JI1.4J12.1J13.
3a1a4 B TaOJIMYHOM OIIK-7-31 1
npoueccope. /Tp/ OIIK-7-Y1 31323354

OIIK-7-B1 TIK-
4-31 [IK-4-V1
I1K-4-B1

2.3 Pemenne paccMOTpEeHHBIX Ha 31 [K-2-31 [IK-2- | JI1.1 JI1.2
MIPaKTHKE 33/1a4 C IOMOIIBIO V1 IIK-2-B1 JI1.4J12.1J13.
BCTPOEHHBIX (PYHKIIUI OIIK-7-31 1
MaKETOB MPUKIIAHBIX OIIK-7-Y1 2132053 54
nporpamm. /Cp/ OIIK-7-B1 TIK-

4-31 TIK-4-Y1
[1K-4-B1
Pazgean 3.
JKCnepUMEeHTATbHbIH]
MOAX0/

3.1 CTaTHCTUYECKHE METOIbI 2 T1K-2-31 TIK-2- JJ1.4
aHaJIM3a SKCIIEPUMEHTAIBHBIX V1 IIK-2-B1 JI1.6J12.1J13.
JTAHHBIX. OIIK-7-31 1
OKCHepHMEeHTATbHBIE OICHKH OIIK-7-Y1 01323334
WUCTUHHOTO 3HA4YEHUsI OIIK-7-B1 IIK-

HU3MepseMOil cirydaiiHOH 4-31 TIK-4-V1
BEJINYUHBI U €€ TUCIIEPCUN. IIK-4-B1
Omnpenenenue rpyobIx
OIIMOOK Cpe/in pe3yNbTaToB
MMOBTOPHOCTEH OTIBITA.
CpenHeB3BelIeHHBIE OLIEHKH
JUcTiepcud. AHaIu3
OJTHOPOIHOCTH MCXOTHBIX
OTICHOK JHCIICPCHH.
Onpenenenve
JIOBEPUTEIIHHOM OIIMOKH
9KCIICPUMEHTATLHON OIICHKH
M3MEPSIEMOTO MapaMeTpa.
Onpeznenenye yucna
MOBTOPHOCTEH OIBITA,
00ecIIeuynBarOIIEeTo
MOJIy4€HUE 3alaHHOU
JIOBEPUTEIIHHOM OIIMOKH
OTICHKH OTIPE/ICIISIEMOTO
napametpa. IIpoBepka
HOPMAITBHOCTH 3aKOHA
pacnipenencuus /JIex/

32 IepBuynas o6paboTKa 2 [TK-2-31 I1K-2- JI1.4 P3
3KCIEPUMEHTAIIBHBIX V1 IIK-2-B1 JI1.6J12.1J13.
nanubIX. /Tlp/ OIIK-7-31 1

OIIK-7-Y1 21323354
OIIK-7-B1 TIK-
4-31 TIK-4-Y1

[1K-4-B1

33 Wzyyenue crarei, 3 [TK-2-31 IK-2- JI1.4
MTOCBEIIEHHBIX CO3/JaHUI0 V1 IIK-2-Bl JI1.6J12.1J13.
Mo/iesiell Ha OCHOBE OIIK-7-31 1
TUTAHUPOBAHUS OIIK-7-Y1 212233524
skcnepumenta /Cp/ OIIK-7-B1 TIK-

4-31 TIK-4-Y1

I1K-4-B1




34 IMepBuunas o6paboTka 5 4 [K-2-31 TIK-2- J1.4
AKCIIEPUMEHTAIBHBIX V1 IIK-2-B1 JI1.6J12.1J13.
TaHHBIX /J1a0/ OIIK-7-31 1
OIIK-7-Y1 21223334
OIIK-7-B1 IIK-
4-31 I1IK-4-Y1
[1K-4-B1
Paznen 4.
Kom0unupoBaHHbIil moaXxo
4.1 Oco0enHocTH 5 2 IIK-2-31 TIK-2- J1.1
KOMOWHHPOBAHHBIX VY1 IIK-2-B1 JI1.2J12.1J13.
MaTeMaTH4EeCKUX MOJIeTeil. OIIK-7-31 1
PaccmoTpenue OIIK-7-Y1 01323334
MaTeMaTH4eCKUX MOJIEICH 13 OIIK-7-B1 IIK-
o0acTr IpohecCHOHATBHOM 4-31 TIK-4-Y1
komnereHyn /JIek/ TIK-4-B1
4.2 Wzyuenne 0030pHBIX cTareit 5 11 IIK-2-31 TIK-2- J1.1 P4
B 00J1aCTH MOJICTTUPOBAHUS 1 V1 IIK-2-B1 JI1.2J12.1J13.
MPOTHO3UPOBAHHUS OIIK-7-31 1
MoKazaresieil KauecTna OIIK-7-Y1 2132023 54
kokca /Cp/ OIIK-7-B1 IIK-
4-31 I1IK-4-VY1
IK-4-B1
4.3 [IpaxkTrueckas peanuzarus 5 3 TIK-2-31 TIK-2- J.1 P5
HEKOTOPBIX CYLIECTBYIOLINX V1I1IK-2-B1 | JI1.2J12.1J13.
MaTeMaTHYCEeKHUX MOJIeeH OIIK-7-31 1
JUISL IPOTHO3UPOBAHUS OIIK-7-V1 01022354
rokazaresieil kauecTna OIIK-7-B1 TIK-
MPOAYKIUH B TAOIHYHOM 4-31 TIK-4-VY1
nporeccope. /J1ab/ I1K-4-B1
4.4 Ok3ameH /Cp/ 5 5 ITK-2-31 IK-2- J1.1 KM1
V11K-2-B1 | JI1.2J12.1J13.
OIIK-7-31 1
OIIK-7-V1 212233 54
OIIK-7-B1 TIK-
4-31 TIK-4-Y1
[1IK-4-B1
Pasnen S. IloaroroBka k
KOHTPOJILHBIM
MepONpUsITUSIM U
BBINOJIHSIEMBIM padoTam
5.1 O06beM vacoB 5 5 TIK-2-31 TIK-2- | JI1.1 JI1.2 KM1
CaMOCTOSTEIILHOW PabOTHI Ha VY1 IIK-2-B1 JI1.3J11.4
noarotoBky k KM /Cp/ OIIK-7-31 J1.5
OIIK-7-Y1 JI1.6J12.1J13.
OIIK-7-B1 IIK- 1
4-31TIK-4-Y1 | 51323324
[1K-4-B1
5.2 O06bem yacoB 5 37 | [IK-2-31 [IK-2- | JI1.1 JI1.2 P1,P2,P
CaMOCTOSTENILHOM PaOOTHI HA V1 IIK-2-B1 JI1.3J11.4 3,P4,P5
nmoarotoBky k BP /Cp/ OIIK-7-31 JIL.5
OIIK-7-Y1 JI1.6J12.1J13.
OIIK-7-B1 IIK- 1
4-31T1IK-4-Y1 | 913233 54
[K-4-B1
5. ®OHJ OLHEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusiTis (KOHTPOJIbHasi padoTa, TecT, KOJUIOKBUYM, 9K3aMeH M T.I), BONPOCHI A5
CaMOCTOSITeIbHOM NMOATOTOBKHU
Kon KontponrsHoe E[dioi?ﬂeMHe B
KM MEpOTpUATHE JTIUKATOPBI OTIPOCHI JIJISI TOJATOTOBKH

KOMITETEHIIU I




KM1

DK3aMeH

OIIK-7-31;I1K-2-
31;11K-4-31

1. KomnmoxsuyMm Ne 1. AHanu3 MoIeaupyeMoil CHCTEMBI.
WudopmanioHHbIe MOJCTH A OTIMCAHUS IKOHOMUYECKHX MTPOIIECCOB.
1. MeTopI TOCTPOEHHS MOIETH MHOTOOTPACIIEBOH 3KOHOMUKH
JleontneBa.

2. Onucanye MOJeN B3auMOJICHCTBUS B CUCTEME PeCypC-NOTPeOUTENb.
3. DKOJIOT0-3KOHOMHYECKast MOJIEIb C YIETOM JeMOTpahuIecKux
IIPOLIECCOB.

4. Mopens cTapeHus TPOU3BOACTBEHHBIX MOIITHOCTEH.

5. IlpuHUHMIIBL, JIeKAIe B OCHOBE MOJIENIN B3aUMO I CTBUS
JlanuecTtepa.

6. Kosnoxsuym Ne 2. ITpumMepsl Moaenel A OnucaHust
TEXHOJIOTUYECKUX MpoleccoB. UNCIeHHBIN KCTIEpUMEHT. 1.
Omnpenenure, MO KAKAM YIIIOM CEKTOP TpeOyeTcs BBIPE3aTh U3
KPYTJIOTO JINCTA XKECTH JUISA TOIyYSHHUS ITOKapHOTO Belpa KOHMIECKOH
(hopMBI ¢ MaKCUMATBHBIM 00BEMOM.

7. HucneHHble METObI AT alNPOKCUMALIMU, UHTEPIOJISLMN 1
AKCTPATIONIAINH (HYHKIIHIA.

8. UHCIEHHOE UHTETPUPOBAHUE.

9. Hucnennsle MeTosl permenus OY: cxema Ditnepa.

10. Yucnennsie Meroabl cucteM pemeHust OJY: cxema Pynre-KyTtol.
11. KomnoxBuym Ne 3. TIpumepsl Mozeneit 11t onucanus
6uonorngeckux nporeccos. OLeHKa IPUTOAHOCTH CO3/aHHOMN MOJIEeINH,
ee ajanTanus ¥ oueHka yctonuuoctH. 1. Co3maiite HHTEPaKTUBHYIO
JMHAMAYECKYI0 MOJIENIb MEXBHIOBOH KOHKYPEHIHH IBYX BHUIOB
Gaxrepuii.

12. CoznaiiTe HHTEPAKTUBHYIO AMHAMUYECKYIO MOJEb OHOIOTHYECKON
CUCTEMBI «XHUIHUK-KEPTBaY.

13. [TocTpoenue Mozemne 1eMOTPadhUIECKOTO IMpoIecca.

14. Monens rmo6anbHO# KIMMAaTHYECKON H3MEHUYNBOCTH.

15. Pemienue 3agaun 0 KOHKYPEHIIMU BUIOB C IPUMEHEHUEM
nporpammHoit cpeast MATLAB.

16. Kommoxsuym Ne 4. TToctpoeHne, 0COOCHHOCTH TPUMEHEHUS U
COCTaBJIEHUsI JJOTHUCTHUECKUX MoJienelt. 1. [TpumeHenne TuHeHoro
IPOrpaMMHPOBAHUS B MaTEMaTHUYECKUX MOJIENIAX ONTUMAILHOTO
I1aHUpOBaHUsl. CUMILIEKCHBII METO L.

17. DxOHOMHKO-MaTeMaTUIeCKUEe MOJIEIIH, CBOAUMBIE K TPAHCTIOPTHOIT
3amaye.

18. JluramMprdeckoe mporpaMMHpOBaHIE U €ro MPUMEHEHHE.

19. MonenupoBaHue POIeCcCOB MacCOBOTO OOCITYKUBAHUS B
9KOHOMHUYECKHUX CUCTEMAaX.

20. DeMeHTHI TEOPHH MacCOBOTO 00cTykuBaHUsl. OCHOBHBIC TIOHSATHSI.
Knaccnguxarms cuctem MaccoBoro obcmyxuBanus. [lorsTue
MapkoBCKOTO Clly4aiiHOIO IIpouecca.

21. KomnokBuym Ne 5. CToxacTHuecKkue U UMHTAI[IOHHBIE MOJIENH. 1.
Onpenenenne mwiomany Gurypsl MmerogoM MonTte-Kapio.

22. Hanumure nporpaMMy, TEHEPUPYIOLIYIO CIIlydallHOE YHUCIIO IO
3aKOHY HOPMAJILHOTO PacIpeeeHus! IIIOTHOCTU BEPOSTHOCTH.

23. MetongoM Monre-Kapiio onpenenute miomab, 3akI04eHHYI0
MeXTy TpapuKkoM (QYHKITHH H OKPYXHOCTBIO C IIEHTPOM B Touke (3;3) u
pannycom R=3.

24. IMuTaMOHHOE pelIeHre 3a1a4 MUHIMHU3AlUY 3aTpar.

25. UmuTaninoHHOE MOJEITMPOBAHUE MMPOU3BOJICTBEHHBIX MTPOIIECCOB.

5.2. Ilepeyennb padoT, BbINOJHSIE

MbIX 0 gucuuinHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kox Haspanme IIposepsiemble
paGoTsl paGoTs! HHIMKATOPBL Copeprxanue pabOThI
KOMIIETEHIMH
P1 AyauropHsbie OIIK-7-31;0IIK-7- | 1. Ayauropusie padoTst. biaok Ne (BJI): BJI Nel «O0mue Bopocst
paboThl V1;0IIK-7-B;IIK-2 | MmogenupoBanus». Nel. CocTaBUTh OJI0K-CXeMY ISl BBIYMCICHUS
O0mmue BOpoCH -3L;IIK-2-V1;IIK-2- | cymMMbI KBaaparoB nepBbIX N UnCes HaTypajlbHOTO psja.
MOJEINPOBAHUS BI;IIK-4-31;ITK-4- | 2. Ne2. CocTaBuTh OJIOK-CXEMy JUIS pemeHus 3ana4dn. KakoBo Bpems

Y 1;I1IK-4-B1

NaJIeHUsI TeJIa, ECIIU U3BECTHBI BRICOTA, YCKOPCHHE, HAYATbHAS
ckopocTh. [IpiMedanue: mpeaycMoTpeTh KOPPEKTHYIO 00paboTKy BCex
BO3MOJKHBIX CITyYacB: pelICHHE He UMeeT KOPHEH; OJIMH, 1Ba KOPHS,
3aj1a4a He UMeeT (PU3NIECKOTO CMBICTA.




P2

AynuTopHBIE
paboThI
AHanuTHyecKuit
HOJXO0J

OIIK-7-31;011K-7-
V1;0IK-7-B1;TTK-2
31;ITK-2-Y 1;TTK-2-
B1;[TK-4-31;TTK-4-
V1;TIK-4-B1

1. BJI Ne2 « Ananutnyeckuii moaxon kK MoaenupoBanuio X TTD». Nel.
Paccunrare nOHHO-MOJIEKYISIpHBIN cocTaB B npucyTcTBuu KCN,
pactBopéHHOTO B KonmdectBe C=10"(-5) Momb/11. 3amarscst 3HAYCHISIMA
pH B untepBane 0-14 1 4MCIEHHO pacCUUTaTh MOHHO-MOJIEKYISIPHBIN
COCTaB JJaHHOW CUCTEMBI. Pe3ynbTaTel MpeacTaBUTh IpaduuecKy B
nH(pOpPMaTHBHOM BHJIe (UCIIOIB30BATh JIOTAPU(DMHUYCCKYIO IIKATY
BBIXOJHOTO HapameTpa). Bce pacuérsr mponsBecTr B TaOIHMIHOM
poIeccope.

2. Ne2. Paccuutarb HOHHO-MOJIEKYJISIPHBIH COCTaB pacTBOpa B
TPUCYTCTBHH PacTBOPEHHOH YIIICKUCIOTH BO3IyXa. 3aIaTbes
3HaueHusAMU pH B unTepBane 0-14 1 4nucieHHO paccuUTaTh HOHHO-
MOJIEKYJISIPHBII COCTaB JaHHOW CUCTEMBbI. Pe3ynbpTarhl IpeicTaBUTh
rpaduuecky B HH(POPMATUBHOM BHJIE (MCIIOIBE30BaTh
JIOTapHU(PMUYECKYIO IIIKATy BEIXOIHOTO HapaMmeTpa). Bee pacuérer
MPOU3BECTH B TAOIMYHOM IpOIIEccope.

3. Ne3. 3nauenue pH pactBopa perynupyercss i3BMEHEHHEM
KOHIICHTpAIK coJbl. PaccunTarh koHIeHTparuio [CO3(2-)] noHOB B
pacTBope, ¢ y4€TOM pacTBOPEHHON YTIIEKUCIOTHI BO3AyXa. 3a1aThCs
3HaueHusiMu pH B unTepBaie 0-14 1 YnciIeHHO paccYUTaTh HOHHO-
MOJIEKYJISIPHBIHA COCTaB JJaHHOW cucTeMbl. Pe3ysbTaTsl IpeacTaBUTh
rpadudecky B HHOPMATHBHOM BHJIE (HCIIOIB30BaTh
JIOTaprU(pPMUUECKYIO IIIKaTy BEIXOJHOTO MapaMmeTpa). Bee pacuérer
NPOM3BECTH B TAOIIMYHOM IIPOIIECCOPE.

4. Ne4. Ilpu xakom 3HaueHnu pH mocTuraercst MpakTHYECKH MTOTHOE
ocaxaerne MnS (ITP_MnS = 2,5%107(-10)), comepxamierocs B
pactBope B konmuaectse 0,005 monb, npu ynorpednenun 50% u30bITKa
ocanurens. Pacuér npoussectu Ha 1 11 uccnenyemMoro pacrsopa. Bee
YHCIIEHHBIE PAcYETHI IIPON3BECTH B TAOIHMIHOM HPOIIECCOPE,
AHATTMTUYECKHE 3alHCH MIPEAOCTaBUTh B OyMaxxHOM Bue. M3 xakux
COOOpaKEHNH HAXOAUTCS KOHIIEHTpaIus Mapranma [Mn(2+)], u
MEXKTy KaKHMHU XUMHYECKUME (POPMaMH OCYIIEeCTBIICTCS
MaTepHATBHBIN OaTaHC M0 cepe N30BITOYHOM KOHIIEHTPATNH
ocaaureis?

5. Ne5. PaccunTarh paBHOBECHBIN COCTaB ra3o0BOH (asbl 1is
YCTaHOBHBIIIETOCS TEPMOIUHAMUIESCKOTO PAaBHOBECHS MOy ICHHS
BOJSHOTO ra3a 0 peakusiM. B 1aHHOM 3a1aHuM JOCTaTOYHO
OTPAHUYHUTHCS BBIBOIOM KyOHUYECKOTO ypaBHEHUs oTHOocuTenbHO p_CO.
6. Ne6. O1ieHUTh ¢ QU3NKO-XUMHUYECKOM TOUKH 3PSHUS, TIPH KaKOM
3HaueHun pH mpoucxoaut nmepexon PbSO4 B Pb(OH)2. Usmenenne pH
npoucxoaut 3a cuét NaOH. B cucreme npennonaraercs IpoTeKaHUe
CIIEYIOIIHNX XMMUYECKUX peakLuil. YpaBHEHUE MaTepUAIbHOTO
OanmaHca. YpaBHEHHE EKTpOHEHTpaTsHOCTH. [IprMeqanue: pu
pelIeHnn 3a1a9y HeoOX0IUMO 110 UMEIOIIIMCS YPAaBHEHUSIM COCTaBUTh
CHUCTEeMY HEJIMHEHHBIX YpaBHEHUM, U3 HE€ BBIBECTH ypaBHeHuUeE. 13
CIPaBOYHBIX JIAHHBIX HEOOXOINMO OIPEACTUTh KOHCTAHTHI XHMHYECKHAX
peakuuit K1-K6 coorBercTBytommux peakuuii (1)-(6). 13 mpaktuaeckux
COOOpaKeHNH YCTaHOBUTH, C KAKOW TOYHOCTHIO HEOOXOJUMO
BBIYHCIIAATH 3HaYeHUE pH. HenmuneltHOe ypaBHEHHE HEOOX0AUMO
PEIINTh YeTHIPEMS METOIAMHU: TPaQUIEeCKIM, TTOJIOBHHHOTO JICNICHNS,
HsroToHa, xopa. Caenars BBIBOJ O OBICTPOTE CXOAUMOCTH KaXJIOTO U3
METOJIOB IIPH 33IaHHOI TOUHOCTHU TOJIY4aeMOr0 pe3yJIbTaTa, a TakkKe
MPUTOTHOCTH JUTSA PEIIeHHS 3a1a9i (PH3HKO-XUMHIECKOTO
MOJIeIUPOBaHUs. PaccMOTpeTs 3BpUCTUYECKUI METO, OCHOBAHHBIN Ha
cnenruke peraeMon 3a1aun, pereHusl CHCTeMbl HeIMHEHHBIX
ypaBHeHUi. Bce BBIYHCIICHHS IPON3BECTH B TAOIMYHOM IIpOLIECCcope.
7. Ne7. Ilonb3yscek pe3yiabTatamu 3aaadu No6, HCKITIOUUTD U3 CUCTEMBI
HEJIMHEWHBIX YpaBHEHUH ypaBHeHue (3). PemuTs noay4eHHYIO CHCTEMY
ypaBHEHUI 3BpUCTHUECKUM MeTo1oM. Cenarh BBIBOJ O BIUSIHUU
ypaBHeHUs (3) Ha MOJICTUPYEMYIO CUCTEMY U UTOTOBOE 3HadeHue pH.
8. Ne8. Tlonp3ysce pesynbraramu 3ana4u Neb, HCKIIFOUUTh U3 CUCTEMBI
HEJIMHEHHBIX ypaBHeHUH ypaBHeHus (3) u (5). Pemuts nomaydeHHyIo
CUCTEMY YpaBHEHMH 3BPUCTUYECKUM MeTO0M. Clienarh BbIBOJ O
BIIVSIHAM ypaBHEeHUH (3) u (5) Ha MOJCTUPYEMYIO0 CUCTEMY U HTOTOBOE
3HayeHue pH.

9. Ne9. Tonb3ysick pe3yiabTatamu 3aaa4u No6, UCKITHOYUTh U3 CUCTEMbI
HETMHEHHBIX ypaBHeHUH ypaBHeHus (1), (3), (5). Pemuts momy4yeHHy10
CHCTeMy ypaBHEHHUH 3BPHCTHYECKAM MeTonoM. Cenars BEIBOJ O
BIIMSIHUM ypaBHeHus (1) Ha MOJENUPYEMYIO CUCTEMY U HTOTOBOE




3HaueHue pH.

10. No10. Pemnth HenuHEWHOE ypaBHEHUE U3 33/1a4u Ne6 ¢ TOMOIIbIO
BCTPOCHHBIX (PYHKIUH crierarn3npoBanHoi nporpammel MathCad.
CpaBHUTH NOTYYCHHOE 3HAYCHHE C yXKE MOTyICHHBIMH.

11. Nell. Pemiuth cucteMy HEJIMHEHHBIX ypaBHEHUH U3 3agaun Neb ¢
MOMOIIIBIO BCTPOCHHBIX (DYHKIUH CIICIUATN3UPOBAHHON IIPOTPaMMEI
MathCad. CpaBHHTS NOJy9EeHHOE 3HAYECHHUE C Y)KE OTYICHHBIMH.

12. Nel12. Mcxons 3 MOHATHS IMHEHHAS 3aBUCUMOCTE/HE3aBUCHMOCTh
XMMHUYECKUX PEaKLUii, C TOMOIIbIO BCTPOSHHBIX MaTeMAaTHIECKUX
¢ynkmmit MathCad 1 cuCcTeMBI peakIiiii ONpeaeTuTh KOINIECTBO
JIMHEHHO-HE3aBUCUMBIX XUMUYECKUX peakuuil. YTo 3To 03Ha4aeT ¢
TOUKH 3PEHUS MAaTeMaTUIeCKOTO OMUCAHUS JaHHON CUCTEMBI PeaKIHii?
13. Ne13. JInst HeoOpaTUMO#t peakiiuu mepBoro nopsiaka A -> B
cocTaBUTh AU HepeHITnaATbHOS YpaBHEHNE CKOPOCTH N3MEHEHHUS
KOHIEeHTpanuu A. PemuTs noxyuerHoe auddepeHaisHoe ypaBHeHIE
MeToJIoM Ditnepa, MOAN(PHUIMPOBaHHBIM MeTOIoM Jitnepa, Pynre-
KyrTe1. Cenats BEIBOJ O TOYHOCTH KKIOTO U3 METOJOB B CPaBHEHHUH
JpyrT ¢ apyroMm. [ pacqéra IpHHATH CIICAYIOMINE 3HAUYCHUS
Heu3BecTHBIX mapameTpoB: CO_A = 0,7 mons/n; k1 = 0,001 1/c; h=0,1
(1Iar UHTErpUpPOBaHUS).

14. Nel4. JIns mocnexoBaTeIbHOM CXeMBI HEOOPaTUMBIX XUMHYIECKIX
peaxiuii meporo nopsiaka: A -> B -> C cocTaBUTh cucTeMy

I depeHIHATBHBIX YPaBHEHUH U PEIHUTH €€ C HIOMOILBIO METO/Ia
Oitnepa, MoanUINPOBAHHOTO MeToaa Ditnepa, Mmetoaa Pyrre-KyTTer 4-
oro nopsiaka. Crenars BEIBOA O TOYHOCTH ITOJTy4aeMOTO PEIIeHHs,
CpaBHHBAsi METOAbI MEXIy COO00H. [l pacuéra NpUHATH CIEAYIOIUE
3HAYEHUs] HEU3BECTHBIX mapameTpoB: CO A = 0,5 monw/m; CO_ B =
C0_C =0 momns/m; k1 = 0,05 1/c; k2=0,07 1/c; h=0,1 (mar
UHTETPUPOBAHHSA).

P3

AyautopHbie
paboThI
OKCIIEpUMEHTATBHBI
I moaxon

OIIK-7-31;011K-7-
V1;0I1K-7-B1;TK-2
31;TTK-2-Y 1;TTK-2-
B1;[TK-4-31;TTK-4-
V1;TIK-4-B1

1. BJI Ne3 «3QkcnepumentansHblii moaxony». Nel5. C nanéxnocteio P =
0,95 obecrieunTh OHOPOIHOCTD MPEACTABICHHBIX B Ta0JINIIE NaHHBIX,
HCKITIOUMB IpyOble OmMOKH. Pemmenne TaHHOH 3a1aqy OCYIIECTBUTE Ha
OCHOBE JBYX METOJIOB: IIpaBMiIa 26 U KPUTEPHS MAKCHMAIBHOTO
OTKJIOHEHHUS I. Pacy€ThI BBIIIOIHUTE C UCTIOJIb30BAHUEM TAOIHMYHOTO
mporeccopa.

2. Nel6. C nomolpro aHanKu3a 0 JHOPOJHOCTH CPETHUX 1aTh
3aKII0UeHHe 0 BO3MOXKHOCTHU npeumyiectsa (P = 0,95) oxnoro
anmapara nepej IpyruM 1o MPOU3BOIUTENbHOCTH. PacuéThl BBINOTHUTD
C MCTIOJIb30BaHUEM TaOJIMIHOTO TIPOIeccopa.

3. Nel7. JIns mpoBepKH MPaBIIIBHOCTH BOJIbTaMIepoMeTprueckoil (BA)
METOJMKH onpezneneHus kaqmus Cd Mcnonb30BaTl aTOMHO-
abcopOIroHHYI0 (AA) METOTUKY, HE COJIEPIKAIIYIO CHCTEMAaTHICCKON
norpenrHocTy. [Ipu aHanm3e 0JTHOTO U TOTO K€ 0OBEKTA MOTYICHBI
cnenyromue pesyaptarsl (Hr/Ma Cd): BA: 20,5; 22,4; 23,4; 20,8. AA:
23,5; 20,1; 19,9; 19,2; 19,0; 22,8. ConepkuT 1u
BOJIBTAMITEPOMETPHUECKAsT METOANKA CHCTEMAaTHIECKYIO TOTPEITHOCTH?
PacuéTpl BRHIMOTHUTE C HCIIOIB30BAaHUEM TAOIMYHOTO Mpolieccopa Oe3
UCTIONIb30BAHMS CTIEIIMATIbHOM HaICTPOMKH.

4. Nel8. Pemmuts 3amaay Nel7, Mcmonbs3yst HAICTPOHKY TaOIMIHOTO
mporeccopa.

5. Ne19. Mcnionb3yst TpU pa3NUYIHBIX TEHEPHPYIOIINX COOTHOMICHHS,
COCTaBHTb IUIaHbI SKcriepuMeHToB DD 2(5-2). 3anmcars GopMyIibl
JUTs pacuéTra Ko PUITHEHTOB INHEHHOI MOIeITH.

6. Ne20. Ha ocHOBe TaTHHCKHX KBAJPaTOB COCTABUTH ISITHYPOBHEBBIN
IUIaH MATH()AKTOPHOTO 3KCIIEPUMEHTA [T UCCIIeI0BaHMs Mpoliecca
MH(]paKpaCHOH CYIIKH rpaHyIHPOBAHHBIX MAaTEPHATIOB B BaKyyMe IIpH
UMITyJIbCHOM 3Hepronoasoje. [1omydanTs MaTeMaTHUeCKyI0 MOJIEITE B
BUJIE CYMMBbI HETUHEHHBIX (PYHKIMN 1 HAWTH ONTUMAIbHbIE 3HAYCHUS
PEKMMHBIX MTapaMeTPOB Mpoliecca: INIOTHOCTH TETIOBOTO MOTOKA Ha
noBepxHOCTH cios Marepuaia Cl (Bt/cM2), TOMIIIUHEL CII0s IPOIyKTa
CII (Mm), nuametpa rpanyn CIII (Mm), Benmunasl paspsoxerns CIV (Mm
PT.CT.) ¥ ckBakHOCTU UMITyabca CV (%, oTHOILIEHHE BpeMeHH PadoThI
MH(PAKPACHON CYIIMIIKK K 00IIeMy BpeMeHH NpeObIBaHUs B
CYIIMIIBHOH Kamepe). Beixomom mporecca y (py0/T) uimm KputepuemM
ONTUMAITBHOCTHY NPHUHATA BETWYHNHA IPUBEAEHHBIX JOXOJO0B C yU4ETOM
MPOU3BOIUTENBHOCTH YCTAHOBKH U MOTPEOIIEMON MOIIIHOCTH.




P4 AyautopHbie OIIK-7-31;0I1K-7- 1. BJI Ne4 «Kombunuposanuslil moaxomy. Ne21. [To manHeM paboThI
paboThI Y 1;0IIK-7-B1;TIK-2 | [Kokc u xumus. 1978. Ne8. C.12—14] na ocHoge [1DD 24 paccuurars
Komo6unmpoBannsiit | -31;IIK-2-Y1;I1K-2- | 3HaueHns KOAQOHUITIEHTOB IMHESHHO MOIEIH IS TPOTHO3UPOBAHUS
MOJIXO0JT B1;ITK-4-31;ITK-4- nokasaresnei kauectBa kokca M25 u M10, cpaBHUTB uX ¢

YI;IIK-4-B1 MIPeUI0KEHHBIMH B CaMOil Hay4HO cTaThe. YKa3aHHe K BBINOJTHEHHIO
3a/IaHus: Ha JIMCTE TabIMYHOTO Mpoleccopa B HHPOPMATUBHOM BUJIE
€O03/1aTh TAaONMUILy IIaHUPOBaHUs dkcriepumenTa [1DD 274, BBecTH
CpeIHMe 3HaYeHHUs TIoKazaresnel kayecTBa kokca M25 u M10 u
paccunTars KO3 QUIHEHTH TUHSHHOW MOICIH.

P5 JlonosiHUTENBHBIE OIIK-7-31;0TIIK-7- 1. AIITOPUTM pEIICHUsI HEIMHEHHOTO YPaBHEHUSI METOJIOM XOP/I.
TEMBI JJIsI V1;0IK-7-B1;I1K-2 [2. AnropuTwm pelieHrs HelMMHEeHHOTO ypaBHEeHus: MeTo oM HeroToHa.
MPaKTUYECKUX S3LIIK-2-Y1;IIK-2- | 3. ANTOpUTM pelieHus HETMHEHHOTO YPaBHEHUSI METOIOM JIEJICHHSI
3aHATUH B1;I1IK-4-31;IIK-4- | oTpe3ka nomoJam.

V1;1IK-4-B1

4. Mcnonp3oBaHue MakeTa MPUKIATHBIX TporpamMm MathCad mis
pelleHNs HEIMHEWHBIX YPaBHEHUI.

5. Anroput™ perienus nuddepeHInaTbHbIX ypaBHEHHH METOA0M
Diinepa.

6. Anroput™ perenns nuddepeHnnaTbHEIX ypaBHEHIH
MOAUGUIIPOBAHHBIM METOIOM Diepa.

7. AnroputM perieHns [P PepeHIHATLHBIX YPaBHEHHH METOI0M
Pynre-KyTTbl ueTBEpTOrO NOpsAKA.

8. cnonp3oBanue makeTa mpukianHeix mporpamm MathCad s
pemenus quddepeHnnaTbHbIX YpaBHEHUH.

9. Pemenne cucrem nuddepeHMaTbHBIX ypaBHEHHI MeTo0M Ditnepa,
MO (UIIMPOBAHHBIM MeTOI0M Jitniepa, Pyrre-KyTTsI.

10. Mcnonp30BaHKe nmakeTa MpUKIagHbIX mporpaMm MathCad s
perieHus cucteM U GepeHIHATLHBIX YPaBHEHHUH.

11. IpakTHuecKuii aHATN3 CYIIECTBYIOIINX MOeNei B o0macTu
npo(hecCHOHATHHON KOMITETEHIIUH (TIPOTHO3MPOBAHUE MTOKa3aTeneit
KadyecTBa Kokca M25 u M10) B makere MathCad.

12. Mcnonp30BaHme BCTPOSHHOW HAJCTPOWKH TaOIMYHOTO Ipolieccopa
JUTSL peTICHNS 3a/1ad MaTeMaTHIeCKOTO IIPOTPaMMHUPOBAHUSL.

13. Ucnons3oBanue nporpamMsl MathCad amst pernenus 3agad.

5.3. OuneHo4HbIe MaTepuaJibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/l.]'leT])I, TECThI H T.l'l.)

DopMOli IPOMEKYTOUYHOU arTeCTaluy 110 AUCLUIIIMHE SBISETCS YK3aMEH.

Hioke npencraenen obpaser Ouiiera s 9K3aMeHa, IIPOBOAUMOTrO B YCTHO# (hopme.
MUHUCTEPCTBO HAYKHM U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EIEPALINA
®DenepanrbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeNibHOE YUPEKICHNE BHICIIET0 00pa30BaHUs
HAILIMOHAJIbHBIN UCCIEJOBATEJIBCKUN TEXHOJIOTMYECKUI YHUBEPCUTET

«MHUCHUC»

HOBOTPOMLIKMIA ®UITHAJT
Kadenpa maremariku 1 eCTeCTBO3HAHHS

BUJIET Ne 0

JucrpmmHa: « MoIenmupoBaHie XMMUKO-TEXHOIOTHYECKHX MPOIIECCOBY
Hanpasnenue: 18.03.01 «XuMudeckas TEXHOJIOTUS
®dopma 00yueHus: OUHas
®dopma NpoBeJECHUS IK3aMEHA: yCTHas
1. ObmieenpencTaBieHREOMO1eNi. MaTeMaTHIeCKHeMO IeNH : OTIpeIeIeHIEe; I0 CTONHCTBANHE A0 CTaTK Y, IO CPAaBHEHU IO

¢ Ipyrumu (opmamu IpeacrasiaeHus Moaenu. [lonstue «monenupoBanuey. Kinaccudukanus MareMaTH4ecKiuX Moeneil;
2. Pemenne HeIMHEHHOTO YpaBHEHHsI METOJJOM JIENICHUS OTPe3Ka MOMOoJIaM.

3anada. B AByX aboparopusx MpH OMPeIeTICHUN KPEMHHS B OMOJIOTHYECKOM Marepualie TuddepeHIIHaTEHO
CTEKTPO-()OMETPHIECKIM METOJOM ITOJTyUIHIIN CIICIYIOMHNe pe3yabTarsl (%):

1-0,84; 0,95;

0,91; 0,91

11-0,90; 0,82; 0,96; 0,91; 0,81
CymiecTByeT JIM 3HAYMMOE PACX0XKICHUE MKy pe3yIbTaraMy IByX Jlaboparopuii? Ecnu HeT, 00beIMHNUTE TaHHBIE B OHY
BBIOOPKY, paccuuTaiiTe cpeanee u noseputenbHbiid naTepBat (P = 0,95). Ecnu na, npoBenuTe pacaéTs! Ui Kax 01 1abopaTopun B

OTACIIBHOCTH.

5.4. MeTonnka oueHKH OCBOEHHSI THCIUILTUHBI (MoayJisi, npakTuku. HUP)

Tekyuuit KOHTPOJIb:

1) 3amaum

2) KOHTPOJIBHBIE BOIIPOCH! (Ha OCHOBE BOIIPOCOB K YK3aMEHY)

3) pedeparnt

6. YA EBHO-METOJUYECKOE 1 TH®OOPMALIMOHHOE OBECIIEYHEHUE

6.1. Pekomenayemast qureparypa




6.1.1. OcHoBHas1 JiUTepaTypa

ABTOpLI, COCTaBUTCIIU

3arnaBue

bubnuoreka

HznarenscTBO , TOQ

JI1.1 | AT dpsuko Maremarndeckoe u Mocksa: MUCuC, 2007
HAMHUTALIMOHHOE
MO/ICTTHPOBAHHE
MPOU3BOACTBEHHBIX CHCTEM:
MoOHOTpadus
JI1.2 | b.51.CoBeroB, MonenupoBaHue CUCTEM. Mocksa: Beicmast mxosa, 2003
C.A SIkoBneB IIpaktukym: yaebHOE ocoOue
JI1.3 | A.JO.3akreiim OO6mast XumMu4uecKast M.:JIoroc, 2012
TEXHOJIOTHS: BBSICHUEC B
MO/ICTTHPOBAHNE XUMHUKO-
TEXHOJOTHYECKHUX MPOIECCOB:
VYyeb.nocobue
JI1.4 | H.A.Camoiinos [Ipumeps! u 3aga4u 1o Kypcy CII6, Jlans, 2013
"Maremaruueckoe
MOJICTMPOBAHHE XUMHUKO -
TEXHOJIOTHYECKUX MPOIIECCOB":
Y4ebHoe mocobue
JI1.5 | AM. I'ymepos Maremarnyeckoe CII6, Jlanb, 2014
MOJICTUPOBAHNE XUMHUKO -
MaTreMaTHYeCKuX MPOIECCOB:
VYdebHoe mocobue
JI1.6 | Cabnuu A.B. Mo nenrpoBaHie XUMHKO- H® HUTY MUCuC, 2016
TEXHOJIOTHYECKUX MPOLIECCOB:
yuebHoe nocobue
6.1.2. JlonosiHuTEIbHAS JIUTEPATYPa
ABTOpBI, COCTaBUTEIIHN 3arnasue BubnmmoTteka W3 narenscTBO, roj
JI2.1 |H.A.Bypmucrposa Maremarudeckoe M.: Jloroc, 2010
MO/ICTTHPOBAHHE
9KOHOMHYECKUX IIPOLIECCOB:
MoHnorpadus
6.1.3. MeTtoanyeckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue Bubnuoreka WznarenscTBO, roa
JI3.1 | b.JIL.Kammpwus, Oprasu3anus dKCIepruMeHTa: M.: MUCuC, 1986
B.A.Kapacés, Meroa. ykazanus : N1174
P.C.Tumakoa
6.2. [lepeyens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIUOHHOI ceTn « AHTEpHET»
D1 |Hayunas snexkrponnas 6udbnuorexa eLIBRARY https://www.elibrary.ru/
32 |LMS Moodle https://Ims.misis.ru
D3 |H® HUTY MUCHUC http://nf.misis.ru/
24 | YauBepcurerckas onommoreka ONLINE https://biblioclub.ru/
6.3 IlepeyeHs NMpPOrpaMMHOro odecneveHust
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 |Zoom
I1.3 |Bbpaysep Yandex

6.4. IlepeyeHb HHGOPMALIMOHHBIX CIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE

Ayn. |

Hasnauenune

Bun |

OcuHarienue




113 VYuebnas mnaboparopus (KOMIbIOTEpHSIH | JIab 13 mrt. - Kommsrotep B coope;

DH278;

1 mT. - Oxpan HacTeHHBIH 150%200;
1 wr. - KommyTtarop D-Link 16 mopr.;
1 wr. - [TonBec 11 NpoeKTopa;

1 mr. - Be6 kamepa Logitech;

1 wr. - Kogaunuonep ;

13 wr. - CTOJ KOMIIBIOTEPHBIH;

2 . - CTOJI perno aBaTeIbCKui;
7 wr. - Crynss;

12 . - Kpecno;

1 mr. - [kad KHUKHBIA;

12 wT. - PynoHHbIe LITOPBI,

1 mwt. - YueHnueckas J10CKa;

121 VYyeOuasa ayIUTOPHsL TUISL sauaTui | Jlex 14 . - Cucremusiii 6nok Intel Core;
JIEKIIUOHHOTO THUIIA, MPaKTHYECKUX 14 wrr. - Monurtop LCD;
3aHATHH 1 mr. - Dkpan HacreHHbI Seven Media
240x240;

1 . - IIpoexkrop ACER P5206;
1 . - [loxBec g mpoexTopa;
1 . - Beb xamepa Logitech;

1 wr. - Jlocka yueHHYecKas;

27 wit. - CTONBI yYEHUYECKHE;
52 wrt. - Crynbs;

4 . - XKanroszu.

123 VYuebnast naboparopust (KOMIbIOTEpHBI | JIad 14 wT. - CucremHbIi 670K;
KJIacc) Kabuner KYpCOBOTO u 14 wr. - Monutop LCD LG21,5;
JUIUIOMHOTO IIPOCKTHPOBAHHU, 1 mr. - Oxpan HacTeHHbd 200x200;
CaMOCTOATENBHOI PabOThI 00ydaomUXCs 1 . - [Ipoexrop ACER X118DLP 3600;

1 wr. - [oxsec Anst mpoexTopa;
1 . - Kommyrarop D-Link;

1 wr. - Jlocka yueHH4YeCKas;

27 wrt. - CTOJBI yUeHHUYECKHE;
52 wr. - Crynbs;

4 mir. - XKamosn.

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIUXCSA

IToxroroBka K MPOMEXKYTOYHOH aTTECTAIUH 1T0 JUCIUIDIMHE 3aKJI0YACTCS B M3YIEHHN TEOPETHUECKOTO MarepHaia o KOHCIeKTaM
JICKIUi, ICTOYHUKAM OCHOBHOM U JIOMOJHUTEIBHO JTUTEPaTyPhl, BKIFOYAs TEMbI CAMOCTOSATEIBHOTO H3Y4CHHSI, OPUCHTUPYSICH HA
CIIHCOK KOHTPOJIBHBIX BOIIPOCOB IO COOTBETCTBYIOIINM TEMaM.

ITpu caMoCTOSITEIFHOM H3ydeHNH MaTepHalla PeKOMEH/TyeTCs 3aHOCUTH B TeTPaJb OCHOBHEIC TIOHSTHS, TEPMUHBI, ()OPMYIHPOBKH
3aKOHOB, ()OPMYIIBI M yPABHEHUSI, BBIBOJIBI II0 M3ydaeMoil Teme. M3yueHne 1000ro Bonpoca He0OX0IUMO MPOBOJIUTE HA YPOBHE
CYLIHOCTH, a He Ha YPOBHE OTIENBHBIX SBJICHUN. DTO criocoOCTBYET OoJiee rTy00KOMY U MPOYHOMY YCBOEHHIO Marepuana.

B ciydae 3aTpyIHEHUS PU H3yYCHUH IUCIMILUINHEI CIEAYeT 00pamarses 3a KOHCYIbTalle! K pernofaBarelnio. Bee JeKnnoHHbIe
Marepualbl, a TaKXkKe MpakTHYeckue 3ananus npuBeaeHsl B LMS MISIS mo agpecy kypcea https://Ims.misis.ru/enroll/XHRX69
IIpoBenenue sx3ameHa:

DK3aMeH 0 JaHHOI JUCHHUIUIMHE IPOBOIUTCS B YCTHOW (hOopMe IO SK3aMEHAIIMOHHBIM OFJIeTaM, K&KIBIA U3 KOTOPBIX BKIIIOYACT 2
TEOPETHYECKHUX BOTIPOCA M OJTHO MPAKTHUECKOE 3aTaHue.

[Noxazarenu 1 KpUTEpPHUN OI[CHUBAHKS K3aMEHA:— HA OLIEHKY «OTINYIHOY» (5 6a/u1oB) — oOyuaromuiics AeMOHCTPHPYET BBICOKUIT
YPOBEHb OCBOCHHSI KOMIICTCHIIU#, BCECTOPOHHEE,

CHCTeMaTHIecKoe U TITy0OKoe 3HaHHE YIeOHOTO MaTe-pHrana, CBOOO HO BBITOIHSACT IPAKTHIECKIE 3aJaHHs, CBOOOTHO OMEpUPYET
3HAHUSIMHU, YMEHUSMH, TPUMEHSIET X B CUTYaIIUSX MOBBIIIEHHON CII0)KHOCTH.— Ha OIIEHKY «XO0po1no» (4 6armia) — oOyJaromumicst
JIEMOHCTPUPYET CPEAHUI YPOBEHb OCBOCHUS KOMIICTCHIMI: OCHOBHbBIC 3HAHUS,

YMEHHS OCBOCHBI, HO JOITYCKAIOTCSI HE3HAYUTENBHBIC OIMUOKH, HETOYHOCTH, 3aTPYAHCHUS MIPH aHATUTHYCCKUX OTICPaLlIX,
TIepeHoce 3HaHUH ¥ YMEHHUI Ha HOBBIE, HECTaH/IAPTHBIE CUTYAIMN.— HA OIIEHKY «YIOBJIETBOPHUTEIHHO (3 Oamta) — oOydaromuiics
JIEMOHCTPUPYET MOPOTOBBIA YPOBEHb OCBOCHUN KOMIIETEHIIUN: B

X0/ KOHTPOJIbHBIX MEPOIPHUSITHIT JOMYCKAIOTCS OLUIMOKH, IPOSBIIETCS OTCYTCTBHE OT/ACIbHBIX 3HAHUMN, YMEHHH, HABBIKOB,
00yJaromuiiCs NCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHHUS ITPU ONICPHPOBAHNH 3HAHUSAMHA M YMCHUSIMH TIPH UX TIEpeHOCe Ha HOBHIC
CUTYaIlUH.— Ha OIICHKY «HEYIOBJICTBOPUTEILHOY (2 Oaa) — oOydJaromuiicst JeMOHCTpHpyeT 3HaHus He Oonee 20%
TEOPETHYECKOTO

MarepHaa, I0IyCKaeT CyIIeCTBEHHBIC OIIMOKH, HE MOYKET MOKa3aTh HHTEIUICKTyaTbHbIC HABBIKM PELICHUS MPOCTHIX 3a1ad.— Ha
OTICHKY «HEYIOBJIECTBOPUTENHHOY (1 GamT) — 00ydaronuiicss He MOXKET MOKa3aTh 3HAHHS Ha YPOBHE BOCIIPOU3BEICHUS U
00BsicHeHUs HH(POPMAIMH, HE MOJKET IT0Ka3aTh HHTEIJICKTYalbHbIe HABBIKU PEIICHHUS MPOCTHIX 3a/1a4.

KJacc) 1 mr. - Ilpoektop yHuBepcambHbIH Vivitek
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