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1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBprara 00y4aroIuics JOHKEH OBIIAIETh CICIYIOIIUME pe3ylbTaTaMyu 00y4YeHus

10 JUCHUILINHE:.

Ko 1 naumenoBanue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIXCHHA KOMIICTCHIIUH

[Tnaaupyemble pe3ynbTaThl 00ydeHUS
(TecKpUITOPHI)

IK-2

Crnocoben OCYIIECTBIIATh
KOHLENTYyalbHOE, (YHKIMOHAIBHOE U
JIOTUYECKOE MPOCKTUPOBAHUE CHUCTEM
CpPEeIHET0 W KPYIHOTO Macmrada u
CIIOKHOCTH

IIK-2.8

DyHKIMOHAIBHOE IIPOCKTUPOBAHUE
IPOOJIEMHO-OPUEHTUPOBAHHBIX IPOIPAMMHBIX
KOMILIEKCOB C UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

3HaTh:

BUABI M KOMIIOHEHThl  oOecneueHui  mpoOseMHO-
OpPUEHTUPOBAHHBIX NPOrPAMMHBIX KOMIUIEKCOB Ul CHUCTEM
aBroMarusupoBaHHoro npoektupoBanus (CAIIP) oObekToB
XMMHUH U XuMudeckoit Texuonorun (3H-1);

(YHKLIMOHATIBHYIO CTPYKTYPY THIIOBOIO IPOIPAaMMHOIO
KOMIUIEKCA JUIsl  WCCIIEOBaHUS OOBEKTOB XMMHMHU U
xuMu4eckoi rexaosoruu (3H-2);

CTPYKTYpbI HHTEp(]EHCOB HCCIEq0BATENI U aIMUHUCTPATOPA
TUIIOBOTO IPOrPaMMHOI0 KOMIUIEKCA sl MCCIEeJOBAHUsA
00BEKTOB XUMUH U XUMUYecKoil TexHomnoruu (3H-3).

Ymern:

paspabarbiBaTh (QYHKIHMOHAIBHBIE CTPYKTYpPbI MPOrPaMMHBIX

KOMIUIEKCOB  JUIsl  MCCIEOBaHMS OOBEKTOB XMMUU U
XUMHUYECKo# TexHonoruu (Y-1).

Biaagern:

HaBBIKAMH pa3paboTku CTPYKTYp uHTEpPeiicoB
UCCIIEJIOBATENE M aJMUHUCTPATOPOB  IPOTPaMMHBIX
KOMIUIEKCOB  JUI  HUCCIIEJIOBaHMUS OOBEKTOB XUMHH U

XHMHUYECKOH TexHojoruu B Buae UML-nuarpamm BapranToB
ucnosb3oBanus (H-1).

IK-2.9

dopmanuzalus pelmeHus 3aaad MpeIMETHON
obnacTtu c YCTaHOBKOH MIPUYUHHO-
CJIEACTBEHHBIX CBA3EH MEXAYy MapameTpaMu
00BEKTa UCCIIEIOBAHUS

3HATh:
CTPYKTYPY (HOpPMaTM30BaHHOTO ONMHUCAHHS O0BEKTOB XHUMHH U
XUMHUYECKOH TEXHOJIOTHU KaK 00BEeKTOB HcciemoBanus (3H-

4);
IIOCTAaHOBKHU THUITIOBBIX 3a1a4 HUCCJICOOBAaHUA (aHaHI/Ba
HquHHHO-CHe)ICTBeHHBIX CB$I3GI71) O6”I:€KTOB XUMHUn U

XUMHUYECKON TEXHOJIOTHU pa3auuHbiX BU0B (3H-5).




Kox u HaumenoBanue

Kon n HanMeHoBaHUE HHIUKATOPA

[Inanupyemble pe3ynbTaTbl 00yUeHHs

KOMTICTCHIINH JOCTUKCHHS] KOMITCTCHITUT (eckpunTOpHI)

Ymern:
COCTaBIATh (POPMATM30BAHHBIC ONMKMCAHUS OOBEKTOB XUMUH U
XUMHAYECKOH TEXHOJIOTUM KaKk OOBEKTOB HCCIICJOBAHHS B
pe3ylnbrare aHanm3a WX  CTPYKTYpHO-()YHKIIMOHATBHBIX
xapaktepucTuk (Y-2).
Baapgers:
HaBBIKAMU IIOCTAHOBKHM 3aJ]ad HCCIIEOBaHUS (aHaIM3a
NPUYUHHO-CJICICTBEHHBIX CBS3€i) OOBEKTOB XWMHUU U
XUMHAYECKON TEXHOJIOTUM Ha OCHOBE MX (POpPMAaTIM30BaHHOTO
onucanus (H-2).

IK-13 IIK-13.3 3HaTh:

Criocoben MIPOBOJIHNTH Hay4yHO- | [[puMeHeHNe  CHUCTEMHOr0  MOJXOAa K | CTQAWHM >KH3HCHHOTO IIMKIA MPOOJIEMHO-OPHEHTHPOBAHHBIX

UCCIIEIOBATEIIbCKHE u OIBITHO- | MH(GOPMATHU3ALMU ¥ aBTOMATU3ALMU PEIICHHUs | TpOrpaMMHBIX KomiuiekcoB st CAIIP 0ObeKkTOB XMMHU U

KOHCTPYKTOPCKHE  Pa3pabOTKU  TIO | MPUKJIAJIHBIX 33729 xumuyeckoi TexHosoruu (3H-6);

OTACJIbHBIM pa3aciiaM TEMbI

TpeOoBaHus, MIpeIbSBISIEMbIC K COBPEMEHHBIM
WHCTPYMCHTAIBHBIM  CPEICTBAM  pa3pabOTKh  THOKHUX
pOOJIEMHO-OPUEHTHPOBAHHBIX MPOrPAMMHBIX KOMIIJIEKCOB
st CAIIP 00beKkTOB XUMHUU U XUMHUYECKOH TexHosoruu (3H-
);

BHJIBI, COCTaB U COJEP’KaHHE TOKYMEHTOB Ha Pa3paboTKy U
3KCILTyaTalHuIo pOOJIEMHO-OPHEHTUPOBAHHBIX
nporpaMMHbIX KoMmiuiekcoB st CAIIP o0bekToB XuMuu u
xuMuueckoi rexnonoruu (3H-8).

Ymersn:

pa3pabaTeiBaTh TEXHUYECKHE 3aJaHHMsl HA  CO3JaHHE
MPOTPAMMHBIX KOMIUIEKCOB ISl HCCIEOBAaHUS OOBEKTOB
XUMHH 1 XUMHUYeCKo# TexHooruu (Y-3);

OCYIIECTBIISITh OOOCHOBAaHHBIM BBIOOP HMHCTPYMEHTATHHBIX

CPEICTB  pPa3pabOTKU MPOTPAMMHBIX KOMIUIEKCOB ISt
HNCCIICI0OBAHUA 06’beKTOB XUMHUHU U XI/IMI/I'—IeCKOI\/’I TCXHOJOINN
(V-4).

Baanern:

HaBBIKaAMH (byHKHHOHaHLHOFO TCCTUPOBAHHUA W  OLCHKHU
9KOHOMHNYHOCTH IMPpOrpaMMHBIX KOMIIJICKCOB JJIA

5




Kox u HaumenoBanue

Kon n HanMeHoBaHUE HHIUKATOPA

[Inanupyemble pe3ynbTaTbl 00yUeHHs

KOMIETECHIIUU JOCTMIKEHUS! KOMIICTEHLIMU (1eckpunTOpHI)
HCCIIEIOBAHUSI OOBEKTOB XMMHMH M XMUMHYECKOH TEXHOJOTHH
(H-3).
IIK-13.4 3HaTh:
[Toctpoenne HHPOPMAITMOHHBIX CHCTEM Ha | aITOPUTM pa3pabOTKH MH(POPMAITMOHHBIX MOJIeNell 0OBEKTOB
OCHOBE  COBPEMEHHBIX  HMH()OPMAIMOHHO- | XUMHH U XUMUYeCKO# TexHomoruu (3H-9);
KOMMYHI/IKaI_II/IOHHbIX TCXHOHOFI/Iﬁ nu Knaccn(bmcaumo n Tp€6OBaHI/I$I, Hpe[["bHBJISIeMbIe K

MaTeMaTH4YCCKUX MCTOJ0B

MaTEeMaTHYECKUM MOJENSIM I HMCCIEIOBaHUSI OOBEKTOB
XUMHHU ¥ XuMHdeckor TexHosoruu (3H-10);

QITOPUTM  pa3padOTKHM MAaTeMAaTHYECKUX MOJCICH s
HCCIICIOBAHUSI OOBEKTOB XUMHH M XMMHYECKOH TEXHOJOTHMH
(3H-11).

YMmerh:

pa3pabaTeiBaTh CTPYKTYpbl HH(OPMALMOHHBIX MOJIENei
00BEKTOB XUMHUHU M XUMUYeCKO# TexHonoruu (¥Y-5);

Ha OCHOBE MaTeMaTHYECKUX MOJIEICH CO3/1aBaTh aJITrOPUTMBI
pacdera BBIXOJHBIX IApaMETPOB OOBEKTOB XHUMHH H
XHMHYECKOH TEXHOJOTHH B 3aBUCHMOCTH OT MX BXOJHBIX
BapbUpyeMbIx napametpos (Y-6).

Biaagern:

HaBBIKAMHU TPOTPAMMHONM pean3anud WHHOPMAIMOHHBIX U
MaTeMaTUYECKUX MoJeleli 00OBEKTOB XMMHU M XUMHUYECKOM
TEXHOJIOTHH c HCIIOJIE30BAHHEM COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEJCTB M MHTETPAllUU PEaTU30BAHHBIX
MoAyJen B BHJIE pOo0JIEMHO-OPHUEHTUPOBAHHBIX
MPOrPaMMHBIX KOMIUJIEKCOB ¢ MHTepdeicaMu rccieaoBaTess
U QJIMHHHCTpATOpa, IMPEJAHA3HAYCHHBIX JUIS  PEIICHUs
MMOCTABJICHHBIX 3aa4 uccieaopanus (H-4).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMBbl.

JlucuuIuiInHa OTHOCUTCS K JUCHMIUIMHAM 4acTd, (OpMUPYEMOHl y4yaCTHUKaMHU
obpazoBarenbHbIX oTHOIIeHHH (51.B.07), n u3y4aeTcs Ha TpeThbeM Kypce B IIECTOM CEMECTpE.

B MeroguueckoM 1iaHe JAMCUMIUIMHA ONMPAEeTCs HA AJIEMEHTbl KOMIIETCHIUH,
c(hOpMHUPOBAHHBIE MPU H3YYCHUH TUCHUILINH «MaTeMaTuuecKuil aHanus», «BerauciauTenbHas
MmareMaTHkay, «Pa3paboTka mporpaMMHBIX cuUcTeM», «ba3bl JaHHBIX», «MeTrponoruyeckoe u
METOAMYEeCKoe obOecreueHue aBTOMATH3MPOBAHHBIX HH(MOPMAIMOHHBIX CHUCTEM», «XHUMHUS»,
«Puszukay, «[Ipoueccsl 1 annapaTbl XUMHYECKUX TPOU3BOICTBY.

[lony4yenHble B Tmpolecce W3y4YeHUs JUCHUIUIMHBI «Pa3paboTka MporpaMMHBIX
KOMILIEKCOB JUIsl MCCIEJOBAHUN B XMMHUU M XMMHYECKOH TEXHOJOTMM» 3HAHMs, YMEHUS U
HaBbIKHU MOT'YT OBITE HCIIOJIb30BAaHbI npu HU3Yy4CHUU JUCHUILINH ((KOMHBIOTepHOG
MOJCIIMPOBAaHME B XUMHUM U XUMHMYECKOW  TexHoiorum», «OCHOBBI  pa3paboTKu
ABTOMATHU3UPOBAHHBIX HHq)OpMaHHOHHBIX CHUCTEM», «MaTtemaTnueckoe MOACIINPOBAHUC
XUMUKO-TEXHOJIOIMYECKMX OOBEKTOB C paclpelesieHHbIMU [apaMeTpamMu», a Takke Ipu
BBIMIOJJTHEHUM  MPOM3BOJCTBEHHON  NpPaKkTUKM  (HAay4HO-HCCIEAOBATEIbCKOM  paboThl),
HPEIAUIUIOMHOM NPAKTHUKU U HOJATOTOBKE BBIITYCKHON KBaTM(UKALMOHHON paboThl OakaiaBpa.

3. O0beM ANCHUILINHBIL.

Bun yueOHOI paOOTEI Beero,

yi p 3E/akan. gacos

OO0mast TpyA0eMKOCTb 1M CHUILIIHHbI 4144

(3a4eTHBIX €AUHUIL / aKaJEMUYECKUX YaCOB)

KonrakTHas padora ¢ npenogaBaresnem: 64
3aHATHA JIEKIIMOHHOI'O TUIIA 30
3aHSATHUS CEMUHAPCKOTO THTIA, B T.4. 30

CCMHUHAPbI, MPAKTUYCCKUC 3aHATUA —

nmabopaTopHbIe pabOTHI 30

KypcoBoe npoexktupoBanue (KP nmum KII) —

KCP 4

JpyTye BUbl KOHTAKTHOM paboThI —

CamocrosiTesbHast padoTa 44
®dopma texkymero kourpoJsi (Kp, pedepar, PI'P, acce) 3ammra 0T4€TOB 0
JIa0O0pPATOPHBIX
paborax
®opma npomexyTounoii arrecrauuu (KP, KII, 3ager, sx3amen) Ik3amen / 36




4. Copep:kaHue JUCHUIIUHBI.

4.1. Pa3gespl AMCHMIIIMHEI U BUABI 3aHATHIA.

/o

3aHATHA
CEMHUHAPCKOT0
THIIA,
aKaJl. 4yachl

HaumenoBaunue
pazzaena TUCIUILITUHbBI

3aHATusg JICKIHUOHHOI'O THIIA,
aKaJ. 4achbl

CeMuHapsbl u/uinm
MPAKTUYCCKHUE 3aHATHUS

JlabopartopHbie
paboThI

CamocTosiTenpHas padbora,
aKaJl. 4ackl

dopMupyeMbIe KOMIETEHITUN

dopMupyembie HHIUKATOPHI

ITocTanoBku 3a;aq 4
HUCCIICIOBAHUS IS CAIIP
O0OBEKTOB XHMHU M XHMHYECKOH
TEXHOJIOTUH. [Ipumepsr
po0JIEMHO-OPUEHTHPOBAHHBIX
MPOTPAMMHBIX ~ KOMIUIEKCOB  JJIst
CAIIP  00BEKTOB  XHMUH U
XAMUYECKON TEXHOJIOTHHU

4 [1K-2

[1K-2.9

Craguu JKM3HEHHOTO IMKia, | 16
(GyHKIIMOHATFHAS ~ CTPYKTypa H
WHCTPYMEHTAJbHBIE CpeacTBa
pa3paboTKu MIPOrPaMMHBIX
KOMIUIEKCOB  JUISl  UCCJICIOBAHMS
OOBEKTOB XHMHHM U XHMHYECKOU
TexHonmoruu. Bepucdukauus u
JOKYMEHTHUPOBAHUE IPOTPAMMHBIX

KOMIIJICKCOB

10

26

[K-2,
I1K-13

[1K-2.8,
I1K-13.3

Nupopmanronnsie u| 10
MaTeMaTHYeCKHEe  MOJAEIH  JUIA
HUCCIIENOBAHUA OOBEKTOB XUMHU M

XUMHYECKOM TEXHOJIOTHUU

16

14

I1K-13

[1K-13.4

HUroro | 30

30

44

4.2. 3auaTusa JJEKIITMOHHOI'0O THIIA.

pasznerna

No
HaumMeHoBanue TeMbl

JUCLUILINHBI

U KpaTKoe CoJiep KaHue 3aHATUS

O0bewM,
aKkaj.
Yacel

MuaHoBanuoHHas
dbopma

1

XapaKkTepucTUKa U NPUMEPbl 0OBEKTOB XUMHUHU
U XUMHYECKOH TEXHOIOTUH

OOBEKTHl XUMUH M XMUMHUYECKOH TEXHOJIOTUH
pPa3NUYHBIX BHAOB (XMMHYECKHE BEIIECTBA U
MaTepuaibl Ha WX OCHOBE, H3ACIUS U3 HHX,
TEXHOJIOTMYECKUE IIPOIECCHl WX IMOJIY4YeHHS |
nepepaboTKM), UX CTPYKTYpHO-(YHKIIMOHAIbHBIE
xapakTepucTuku. [Ipumeps! BeniecTB, MaTeprualioB




No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

n XHUMHUKO-TCXHOJOTUYCCKUX IMponeccoB
PA3JIMIHBIX KJIACCOB.

DopMaIM30BaHHOC ONMCAHUE O0BEKTOB XUMHUU
M XUMHYECKOW TEXHOJOIHMHM KAaK 00BEKTOB
ucciaeaopanus.  IIoCTAHOBKM  TUIIOBEIX  33Jad
HCCIEI0BAHUS )4 NPUMEPHI npo0JEeMHO-
OPHUCHTUPOBAHHEIX  MPOrpaMMHBIX  KOMILICKCOB
g CAIIP  o0beKTOB XHMHU M XHMHYECKOU
TEXHOJIOTHU

Ctpykrypa  ¢GOpManM30BaHHOTO  OMUCAHUS
O00OBEKTOB XUMHH M XHMHYECKOH TEXHOJOTHHU KakK
00BEKTOB HCCIICIOBAaHMS: BXOJHBIC IapaMeETpBhI;
BapbUPYEMBbIC TTApaMETPhI; BBIXOJHBIC MapaMeTphl
(mapameTpsl COCTOSIHUS, KpUTEpHUATbHBIC
nmokasarenu).  I[lpumepsl  GopMaIM30BaHHOTO
OMHMCAHUS BEIIECTB, MATEPUATIOB U XUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB PA3TUYHBIX KJIACCOB.

ITocTaHOBKM THIOBBIX 3aJa4 HMCCIEIOBAHUS
(ananM3a MPUYMHHO-CIICICTBEHHBIX CBSI3CH) AJIA
CAIIP 00BEKTOB XHMHH H  XHMHYECKOH
TEXHOJOTHH: 3ajJada UCCIICIOBAHUS  BIUSHUS
coctaBa CMecH Ha ee (PU3UKO-XUMHUYECKHUEe
CBOWCTBa; 3ajaya  HCCICAOBAHUS  BIIMSHHUSA
BapbUPYEMBIX  MapamMeTpoB  (T€OMETPHUECKHX
mapaMeTpoB, PEKUMHBIX apaMETPOB) IMpoliecca
MOJIy4eHHUsl MaTepuana (M37eNus) Ha ero CBONCTBa
(moka3zaTenu KayecTna).

[Ipumepsr POOJIEMHO-OPHUEHTUPOBAHHBIX
nporpaMMHbIX KoMmiiekcoB ansi CAIIP ¢usuxo-
XAMHUYECKHUX MPOLIECCOB MOJIyYEHUs u
nepepaboTKH BEIIECTB U MAaTEPHAIIOB Pa3IUYHBIX
KJIACCOB.

Cragun JKM3HCHHOT'O IUKJA, BUJIBI
o0ecneUeHNI M IOCTAHOBKA 3aJ1auyd Pa3paOOTKH
poOJIEMHO-OPUEHTHPOBAHHOIO  IIPOrPaMMHOTIO
KOMILIEKCca

XapakTepuCTUKa CTAAUN KU3HEHHOIO IIMKJIA
MPOOJIEMHO-OPHUEHTUPOBAHHBIX MPOrpaMMHBIX
komiuiekcoB st CAIIP 00BEKTOB XHMHU U
XHMHYECKOH TEXHOJOTHH. PaOOTHI, BBINOIHICMBIC
Ha CTaJINU TPOEKTUPOBAHUS.

Buasr n KOMIIOHEHTHI obecneucHUA
poOJIEMHO-OPUEHTUPOBAHHBIX MPOTPAMMHBIX
koMmiuiekcoB 111 CAIIP 00BEKTOB XHMHH H
XHUMHYECKOU TEXHOJIOTHH.

[TocraHnoBka 3amauu  pPa3pabOTKU  THIIOBOTO
MPOrPAaMMHOI0  KOMIUIEKCA Il  HMCCIIEAOBaHUS
00BEKTOB XHUMHUHU U XUMUYECKON TEXHOJIOTHH.

DOyHKIIHOHAIIFHAS CTPYKTYpa THITIOBOT'O




No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

IPOrPaMMHOTO KOMIUIEKCA JUIS WCCIIEIOBAHMUS
00BEKTOB XUMUM U XUMUYECKOH TEXHOJIOTUU

XapaKkTepucTuKa 0a30BbIX MOJTyJIeH
KOMILIEKCA: MOAYJIb aBTOPHU3alUU M0JIb30BaTelIeH;
MOJIyJb KOHTPOJII TOJTHOTBI M KOPPEKTHOCTH
BXOJHBIX JAHHBIX; MOJYJb pacueTa BbIXOJHBIX
napaMeTpoB 00BEKTa UCCIENOBaHM; 0a3a JaHHBIX
apaMeTpoB 00bEKTa U MaTeMaTUYECKOM MOJeny;
MOJyJIb TpagUUECcCKO BU3yaIHU3alluu PE3yIbTaTOB
MOJICJIMPOBAHUs;  MOJYlb  (OPMHUPOBAaHUS U
COXpaHEHHS OTYETOB O MOJEIUPOBAHUH; MOIYIb
Nn00aBleHNs, PEJIAaKTUPOBAaHUS U yJaJIeHUsS
3anucei B 0a3e NaHHBIX.

I'n6xocTh NPOrpaMMHOrO KOMILIEKCA.

CtpykTypsl ~ MHTEpQEHCOB  HCCIenoBaTes
0o0beKTa M  aAMMHUCTpATOpa HPOrPaMMHOIO
KOMILJIEKCA. UML-nuarpamMma BAPUAHTOB
UCIOJb30BaHUS KaK CHOcOo0  IMpeJCTaBICHUS
CTPYKTYpbl ~ TIOJIB30BATEIIbCKUX  MHTEP(EHCOB.
DJeMeHThl uarpaMMbl: BapHMaHT MCIIOJIb30BaHMUS;
aKTep; OTHOIICHHS acCCOUMAIMH, BKIIOYECHUS WU
pacupeHus; IpUMEYaHUsl. [TpaBuna
M300paKeHUs! TarpaMMBl.

HHCTpyMeHTallbHbIE  CpEACTBAa  Pa3paboTKU
IPO0JIEMHO-OPUEHTUPOBAHHBIX IPOrpaMMHBIX
KOMILJIEKCOB

TpeboBanus, MpEAbBISEMbIE K
MHCTPYMEHTAJIBHBIM  CpPEACTBAM  pa3pabOTKH
POOJIEMHO-OPHUEHTUPOBAHHBIX MIPOrPaMMHBIX
kommuiekcoB s CAIIP  0OBeKTOB XUMHUM U
XUMHUYECKON TEXHOJIOTHH.

Bepuduxanus u JIOKYMEHTHPOBaHUE
POOJIEMHO-OPHEHTHPOBAHHBIX IPOrPAaMMHBIX
KOMIIJICKCOB

[loHATHE W OCHOBHBIE BHIBI TECTHPOBAHMS.
Meroauka  (GYHKIMOHAIBHOTO  TECTUPOBAHUS
POOJIEMHO-OPHEHTHPOBAHHOTO  MTPOTPAMMHOTO
obecrieyeHus: (TECTUPOBAHUE MO METO/Y «YEPHOTO
smrKay). OreHKa SKOHOMHYHOCTH MPOTPaMMHOTO
o0ecreyeHus.

Bunet  nokymeHToB  Ha  pa3paboTKy U
HKCILTyaTaIUIo po0JIEeMHO-OpPUEHTHPOBAHHBIX
nporpaMMHbIX KomIuiekcoB st CAITP oOnekToB
XUMHAUM M XUMHYeckod TexHojoruu. CocrtaB u
coJiep;kaHue T0KyMeHTOB «TexHuueckoe 3a1aHue»
n «OnucaHue NpUMEHEHUN».

NudopMalimoHHbIle MOAEIN JUISI MCCIENOBAHMUS
00BEKTOB XUMHUH ¥ XUMHUYECKON TEXHOIOTUH
ba3pl ngaHHBIX — WHGOOPMAIMOHHBIC MOJIETH
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No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

00BEKTOB XUMHUH U XUMUYECKON TEXHOJIOTHH.

XapakTepucTUka  YpoBHEM M Mojeieu
IIpeICTaBIECHMSI JAHHBIX NIPEAMETHOM 0o0nacTu npu
XpaHEHUH.

Mopnenu onucaHus XapaKTEPUCTUK OOBEKTOB
XUMHUM W XUMHYECKOM  TEXHOJOTMH  Ha
KOHLENTYaJIbHOM U JIOTHYECKOM YPOBHSIX.

Anroput™M  pa3paboTku  HMH(OPMALMOHHBIX
Mojiesieli  OOBEKTOB XMMHUU U XUMHYECKOH
TEXHOJIOTHUHU.

MareMaTH4eCcKue MOACIM JJIsl HMCCIICAOBAHMS
00BEKTOB XMMHUH U XUMHYECKON TEXHOJOIUU

Krnaccudpukanus MareMaTHYeCKUX MOJCIeH,
MPUMEHSEMBIX  JUIS  HCCIEAOBaHUS OOBEKTOB
XHUMHH 1 XUMHYECKON TEXHOJIOTHH.

TpebGoBanusl, NpebABIsIEMbIC K
MaTEMaTHUYCCKUM MOJACISIM I HCCICIOBaHMS
00BEKTOB XMMUH U XUMHYECKON TEXHOJOTUH.

MareMaTnyeckmii amnmapar, HCIOJIb3YEMBIM B
TEOPETUUECKUX W OMIMPUYECKUX MOJCIAX JUIs
HCCIICIOBAHUS OOBEKTOB XUMHU H XHMUYECKOU
TEXHOJIOTHH.

briok-cxeMbl  anropuTMOB. DIJIEMEHTHI OJIOK-
CXEM QJITOPUTMOB pacyeTa BbIXOAHBIX [TAPAMETPOB
O0BEKTOB XMMHH H XHMHYECKON TEXHOJIOTHH:
CHMBOJIBI JIaHHBIX, rpouecca, JIMHUMH;
ClielMabHble CUMBOJIBI. [IpaBuila mpuMeHeHUs
CHMBOJIOB u BBIIIOJIHEHUS OJIOK-CXeM
BBIYHCIIUTEIIBHBIX AJITOPUTMOB.

Anroput™m pa3paboTku MaTeMaTHYEeCKUX
MOJIEJEA [UII HCCIEeNOBAaHUS OOBEKTOB XWMHU M
XUMHUYECKOM TEXHOJIOTHH.

HUroro

30

4.3. 3aHATHS CEMUHAPCKOT0 THIA.

4.3.1. CemuHapbl, NPaKTHYECKHE 3aHATHS.

Y4eOHbIM MJIaHOM HE MPEIyCMOTPEHBI.

4.3.2. JlaGopaTopHbIe 3aHATHSI.

No
paszena
JIIUCLIATUTUHBI

HanmeHoBaHNe TeMBbI
H KpPaTKO€ COACPIKAHNUE 3aHATUA

O0newM,
aKaj.
YacChbl

MuaHoBanmuoHHas
dbopma

1,2

TexHUYEeCKOE  3aJaHHE Ha __ pa3paboTKy
IPpOo0IEMHO-OPUEHTUPOBAHHOLO MPOrPaMMHOIO
koMmmyekca gt CAIIP  3agaHHOrO  XHMMHKO-
TEXHOJIOTMYECKOI0 00BLEKTA

CocTraBieHHe TEXHHYECKOrO 3aJaHHMs  Ha
pa3paboTKy TPOrpaMMHOTO  KOMIUJIEKCA IS

11




Ne
pasznena
JIUCLIUILIUHBI

HanmMmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

O0BeM,
aKaJ.
Yachl

MunoBanunonHas
dbopma

UCCIICIOBAHHUS 3aJJaHHOTO XUMHKO-
TEXHOJIOTHYECKOTO 00beKTa (0OBeKT
UCCIICIOBAaHUS — HEU30TEPMHUYECKOE TEUYCHHE
AHOMAJIBHO-BSI3KUX MAaTepHajOB B  IIIHEKOBOM
cmecurene). [loaroroBka ordera o 1abopaTopHOU
pabore 1 (moxymeHTa «TeXHHYECKOE 3aJIaHHE»).

1,3

MaremaTtrueckas  MOJeNb  JUiA  pacdera
BBIXOJHBIX  MapaMeTpoOB  3aJIaHHOTO  XUMHKO-
TEXHOJOTHYECKOT0 00BEKTa UCCIICIOBAHUS

PaspaboTka maTemaTthyeckol  MonenH U
IPOrPaMMHOTO MOJYJIS IS pacdeTa MapaMeTpoB
COCTOSTHUS (TeMIepaTyphl U BSI3KOCTH MaTepuana,
pacmpeNeNieHHbIX 10  JUTMHE CMECUTENs) |
KpUTEpUATILHBIX nokaszarenen
(TpOM3BOUTEITHLHOCTH CMECUTEIIS, TEMIIEPATYPHI U
BA3KOCTH MPOAYKTa) OOBEKTa WCCIECOBAHUS B
3aBUCHMOCTH OT TEOMETPUYCCKUX IapamMeTpOB
CMECHTENsl, MapaMeTpoB CBOWMCTB Marepuaia Hu
PEKUMHBIX napamMeTpoB npoiiecca c
ABTOMATUYECKUM  KOHTPOJEM  TMOJHOTBl U
KOPPEKTHOCTH BXOJHBIX JAHHBIX, OIEHKOH 3arpar
BBIUMCIIUTENBHBIX PECYPCOB Ha MOJETHPOBAHUE U
reHepareil oTyeToB 0 MojaenupoBanuu. Co3nanue
rpadpuueckoro uHTepdeiica wuccaeaoBaTeNsT C
ucrionp3zoBanuem  s3eika UML  u cpenbr
POrPaMMHUPOBAHUS. OyHKIMOHAIBHOE
TECTUPOBAHUE MIPOrPaMMHOTO MOJTYJISL.
[TpoBeneHre BBHIYUCIUTENHLHOTO YKCIEPUMEHTa TI0
WCCJICJIOBAHUIO BIIMSIHUS PEKHMHBIX TapaMeTpOB
XUMHUKO-TEXHOJIOTHYECKOTO  O0BbEeKTa Ha  €ro
KpUTEpHUAIbHBIC TIOKa3arenu (MMOCTPOSHUE W
aHaJlU3 CTaTUYECKHX XapaKTePHCTUK OOBEKTa).
ITonroroBka oTdera o JaboparopHoi padore 2.

10

KtCmMm

HWudopmaniioHHasl  MOJeNb  JUIsl  XpPaHEHUS
JAHHBIX _ 33JIAHHOTO  XUMHUKO-TEXHOJIOTHYECKOTO
00BeKTa UCCIIeIOBAHUS

Pa3zpaboTka nH(pOPMAITMOHHOM MOJICIH
32JIaHHOTO  XMMHKO-TEXHOJIOTHYECKOTO O00BEeKTa
uccienoBanus (6a3bl TaHHBIX CBOMCTB MaT€pHAJIOB
u SMIUPUUYECKUX KO3 PHUIIHEHTOB
MaTEeMaTHYECKOH MOJCNH, 3aBUCAIINX OT THIIOB
MartepuanoB) B pensiunoHHod CYBJI. Iloaroroska
oTyera o JJabopaTopHoit padoTe 3.

KtCmMm

2,3

WuTerpanus  Mojeneii  ommMcaHus  3aJaHHOTO
XHMMHKO-TEXHOJIOTHYECKOTO 00BEKTa
HCCIICIOBAHUSA B IIPOOJIEMHO-OPHEHTUPOBAHHBIN
IPOTPAMMHBIN KOMILIEKC

Coznanue nmporpaMMHOTO HHTepdeiica ¢ neIbio
WHTErPaIK MaTeMaTHICCKON U MH()OPMAITMOHHOM

10

KtCMm
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Ne Ob6vem
HanmeHnoBanue TeMbl > | VHHOBanMoHHasA
paszaena akaj.
U KPaTKO€ COJIepKaHUe 3aHATHS dopma
JMCLUIUIMHBI 4ackl
MOZEJIEd B INPOTPAaMMHBIA  KOMIUIEKC  JUIA
UCCIICIOBAaHUS ~ PEXKHUMOB  (DYHKIIMOHMPOBAHUSA
3aJJaHHOTO XHWMHUKO-TEXHOJIOTHYECKOTO OOBEKTa.
Pa3zpaGoTka Monyns aBTOpHU3alMK IHOJb30BaTENeH
IPOrpaMMHOr0  KOMIUIEKca  (MCCIel0BaTelNb,
aJIMUHUCTPATOP). Pazpabotka MOJTYyJIs
MaHMITYJTUPOBAaHHUS JAHHBIMH B 0a3e JaHHBIX
CBOWCTB MaTepHaoB u HMIIUPUYECKUX
KOX(P(UIIMEHTOB MaTEeMaTHYECKOH MOAENTU W
uHTepdeiica  aaMUHHUCTpaTopa  MPOTrPaAMMHOIO
KoMmIuiekca. TectupoBanue paboThl IPOrPaMMHOIO
KOMIUIEKCa  JUIi  pa3iiMyHbIX  MOJU(UKAIMHA
o0beKTa UCCIIEIOBaHUS (reoMeTpHUECKHX
apaMeTpoB CMECUTEJNIs, THUIIOB MaTepUAJIOB).
[TonroroBka oTuera o jaboparopHoi padore 4.
Wtoro 30
4.4. CamocTosiTesibHasi padoTa 00y4yarommxcsl.
No O0neM,
Ilepedyens BOpocoB ®opma
pasjena JUISL CAMOCTOSITENIBHOTO U3Y4YEHHUS arat KOHTPOJIS
JCIIATUTHHBI 9achl
1 CocraBieHue (GOpPMATU30BAHHOTO OMMCAHUS 4 ITpoBepka
3aJJaHHOTO XHWMHKO-TEXHOJIOTUYECKOTO O00BEeKTa pe3yJIbTaToB
KaK 00bEKTa UCCIEeOBaHMs U MOCTaHOBKA 337a4M BBITTOJIHEHUS
UCCIIEIOBaHUS BIIUSTHUS PEXUMOB 3aJjaHus TIPU
(GYHKIIMOHUPOBAHUS 00beKTa Ha ero 3alUTE OTYETA
KpUTEpHUATIbHBIE TOKA3aTENH. 0 1abopaTopHOi
pabore 2
2 [TocranoBka 3a1aun pa3pabOTKU IPOrPaMMHOTO 2 IIpoBepka
KOMILJIEKCa JUIsl UCCIIEIOBAHUS 3aJJaHHOTO XUMHKO- pe3ysIbTaToB
TEXHOJIOTUYECKOI0 00BEKTA. BBITTOJTHEHHS
3aJJaHus U
3alUTe OTYeTa
0 1a0opaTopHOii
pabore 4
2 PazpaGoTrka  (yHKUMOHANBHOH  CTPYKTYpbI 6 ITpoBepka
MIPOrpaMMHOTO KOMIUIEKCa JJIsl HUCCIEeTOBaHUS pe3yNbTaToB
3aJJaHHOTO XHMMKO-TEXHOJIOIMYECKOIO OO0OBEKTa, BBITTOJTHEHHS
BKJIIOYAIOILIETO  TOJCUCTEMY MaTeMaTUYecKOro 3aJlaHus IpU
MOJIETTUPOBAHUS 00BeKTa, 06a3y  JaHHBIX 3alUTe OTYeTa
XapaKTEePUCTUK O0OBeKTa U KOI(PPUIIUEHTOB 0 TabopaTOpHOU
MaTeMaTHYeCKOM MOJETH, MOJAYJb BU3yalU3aIl[HH pabore 4
pe3yabTaToB MOJIEJINPOBAHMUS, MOJyJIb
dbopMHpOBaHUS W  COXPAaHEHHUS OTUETOB O
MOJICJINPOBAaHUM, MHTEpQEIchl HccienoBaTens u
aJIMUHUCTPATOPA.
2 ObocHoBaHMe BbIOOpa cpensl 6 IIpoBepka
IPOrpaMMHUPOBAHUs JUIsl pa3pabOTKU MOAyled u pe3yIbTATOB
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Ne Ob6beMm
Ilepedyens BOpocoB ’ ®opmMma
pasiera JUISL CAMOCTOSITEIILHOTO U3yUCHHS ara. KOHTPOJIS
T CIATUTHHBI YaCkhl
uHTEepdeiicoB poOIEMHO-OPUEHTHPOBAHHOTO BBITTOJTHEHHS
MIPOrPaMMHOTO KOMILIEKCA. 3aJJaHus TIPU
3alUTe OTYeTa
0 J1JabopaTOpHOU
pabote 1
2 O6ocnoBanune BbiOOpa CYB]l mis pa3zpaboTku 4 ITpoBepka
MH(POPMALIMOHHOW MOJENH 33/IaHHOTO  XUMHKO- pe3yabTaToB
TEXHOJIOTUYECKOTO  OOBEKTa  HCCIEIOBaHUS, BBITTOJTHEHHSI
MHTETPUPYEMON B MPOOIEMHO-OPUEHTUPOBAHHBIN 3aJjaHus TIPU
MPOrPaMMHBIH KOMILIEKC. 3alUTe OTYeTa
0 1abopaTopHOi
pabore 1
2 @dopmMupoBaHUE  3HAYEHUH  XapaKTEpPUCTUK 2 IIpoBepka
MPOrPaMMHOTO KOMIUIEKCA JUIS HCCIICAOBaHUS pe3ysIbTaToB
3aJJaHHOTO XWMHKO-TEXHOJIOTHYECKOTO O0BEKTa BBITTOJTHEHHS
(XapakTepUCTUK MaTeMaTHYECKOTO, 3aJJaHus TIPU
MH(POPMAIIMOHHOTO, POTPaMMHOT0 00ecIeueHHit 3allUTe OTYETa
Y TEXHHUYECKUX CPEICTB). 0 J1abopaTopHOii
pabote 4
2 Buapsl  9KCIUTyaTallMOHHBIX ~ TPOTPAMMHBIX 6 CobecenoBanue
nokymMeHToB. COCTaB M COJIepKaHHE JOKYMEHTOB o
«PyKOBOZCTBO ~ CHCTEMHOTO  HPOTPAMMUCTA», KOHTPOJIbHBIM
«PykoBoacTBO mporpammmcray, «PyKoBOICTBO BOIIPOCAM TIPH
oreparopay. 3alUTe OTYeTa
0 1abopaTopHOi
pabote 4
3 YcioBHBIC 0003HaueHUS " paBUIIa 2 CobecenoBanue
BBIMOJIHEHUSI ~ OJOK-CXeM  @JTOPUTMOB  JJIs o
aBTOMAaTH3MPOBAHHBIX HH()OPMAIIMOHHBIX CHCTEM. KOHTPOJILHBIM
BOIIPOCAM TpH
3amIuTe OT4YeTa
0 J1a0opaTopHOii
pabore 2
3 [TocTpoeHue OMOK-CXeMBI alropuT™Ma pacyera 4 [TpoBepka
MapaMeTpoOB  COCTOSIHHS M KPUTEPUAITBHBIX pe3yabTaToOB
nokaszartesnei 3aJJaHHOTO XUMHUKO- BBITTOJTHEHHS
TEXHOJIOTHYECKOTO OOBEKTa HCCIEOBaHUS B 3aJJaHus TIPU
3aBUCUMOCTH oT ero reOMETPUYECKUX 3alUTe OTYeTa
MapaMeTpoB, MAPAMETPOB CBOMCTB MaTepuana M 0 TabopaTOpHOU
PSKUMHBIX  [ApaMETPOB B  COOTBETCTBUH  C pabore 2
tpedoBanussmu 'OCT 19.701-90 ECIIJ]. Cxemsl
QTOPUTMOB, TPOrPaMM, JAHHBIX M  CHCTEM.
O003Ha4eHUs YCIIOBHBIE M ITPABHJIA BHITIOJTHEHUSI.
3 IloctpoeHne  Monenu  ONUCAaHHUS  JAHHBIX 4 IIposepka
(cBoticTB MaTepHaloB, OIMITUPUIECKUX pe3yabTaToOB
K03 (HUIIIEHTOB MaTeMaTU4eCcKOn MOJIEIIH, BBITIOJIHEHUS

3aBHUCAIINX OT THIIOB MaTepI/IaJ'IOB) 3aaHHOI'O
XHUMHUKO-TCXHOJIOTHYCCKOT'O 00BEKTa
HCCIICOO0BAaHM Ha KOHIICIITYaJJbHOM YPOBHEC B BUIC

3aJjaHus TIPU
3alIUTEC OTUCTA
0 J1JabOpaTOPHOU
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Ne OO0newMm,
Ilepedyens BOpocoB ®opmMma
paszznena aka.
JUISL CAMOCTOSITEIBHOTO U3YUYEHUS KOHTPOJISt
JUCIUILTNHBI 9achl
JyarpamMmbl «CYIIIHOCTb — CBA3b» (Mojenu YeHa). pabote 3
3 [Toctpoenue JaTaIOrMYECKOM MOJIEITHN 4 [IpoBepka
ONMCaHUs  JIaHHBIX  (CBOWCTB  MaTepHaJIoB, pe3yJIbTaToB
SMOUPUUYECKUX KOIPPUIMEHTOB MaTeMaTH4YEeCKON BBITMIOJTHEHUS
MOJICTIM, 3aBUCSIIMX OT THUIIOB MaTepUaloB) 3aJlaHus Ipu
3aJJaHHOTO XHWMHUKO-TEXHOJIOTMYECKOTO O0BEKTa 3alUTe OTYeTa
HCCIIEIOBaHUS. 0 1a00paTopHOii
pabore 3
Uroro 44

4.4.1. Ilpumepbl BONPOCOB /Ui KOHTPOJS CAMOCTOSATEIbHOH  PadoThI
00y4YaK N XCS.

1. Bunbl TOKyMEHTOB Ha SKCILTyaTalldIO0 MPOOIEMHO-OPUEHTUPOBAHHBIX MPOTPAMMHBIX
komiutekcoB it CATIP 00beKTOB XUMUH U XUMUYECKOW TEXHOJIOTHH.

2. CocraB ¥ cozepkaHle IKCIUTYaTallMOHHOTO MPOTPaMMHOT0 JIOKyMeHTa «PykoBoacTBO
CHCTEMHOTO IPOTPAMMHUCTA.

3. CocraB u coepkaHue SKCILTYaTallMOHHOTO MPOTPaMMHOT0 JTOKyMeHTa «PyKoBOACTBO
IPOTPaMMHUCTAY.

4. CocraB u cofiep>KaHue IKCILTyaTalIMOHHOTO TIPOTPaMMHOT0 JOKyMeHTa «PyKkoBOIICTBO
oreparopa.

5. DnemMeHTHl OJ0K-CXEM aJIrOpUTMOB pacdeTa BBIXOJHBIX IapaMeTPOB 0OBEKTOB XUMUU
U XUMHYECKOH TEXHOJIOTHH.

6. IIpaBmiia MOCTPOCHHUS aITOPUTMOB PacyeTa BHIXOAHBIX MapaMeTPOB OOBEKTOB XUMHUH
U XUMHYECKOH TEXHOJIOTHH.

5. IlepeyeHb y4eOHO-METOIMYECKOr0 o0ecnedeHHUs! ISl CAMOCTOATEIbHOH PadoThl
o0yyaromuxcs 1Mo JAMCIUIIHHE.

Metoanueckue ykazaHus A 00y4aromuXxcst 10 OPraHU3ali caMOCTOSTENbHON paboThI
N0 JWCUWIUIMHE, BKIIIOYAs IMEPEYeHb BOIMPOCOB IS CAMOCTOSITENLHOTO HW3y4eHHs, (DOPMBI
KOHTPOJISI CaMOCTOSITENIbHOW paboThl MO AUCHUIUIMHE M TpeOOBaHHMsS K WX BBINOJHEHHIO,
pa3MeIeHbl B JJIEKTPOHHOUW uH(opMannoHHo-o0pa3oBatenbHoil cpene CIIOITU(TY) na
MenuarnopTaie no aapecy: https://media.technolog.edu.ru.

6. ®OH/I OLIEHOYHBIX CPEACTB /1JIsl MPOBEAeHUSI MPOMEKYTOUHOM aTTECTANMH.

[IpomexyTouHas aTTecTanys 1o IMCHUIUIMHE TPOBOAUTCA B (hOpME dK3aMeHa.

DOK3aMeH IMpelycMaTpUBaeT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS MPEIYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLUH U KOMIUIEKTYETCSI IByMSI BOIIPOCAMH.

IIpn cnade nKk3aMeHa CTYIEHT IOJIy4aeT JABa BOIPOCAa M3 IEPEYHS BOIPOCOB, BpeMs
MOJTOTOBKU CTYJ€HTa K YCTHOMY OTBeTYy — 10 30 MUH.

IIpumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1
1. Cragum >KW3HEHHOTO IHMKJIa MPOOJIEMHO-OPUEHTUPOBAHHBIX IMPOTPaAaMMHBIX
komiiekcoB it CAIIP 00BbeKTOB XMMHUHM W XHMHYECKOH TEXHOJIOTHH. PaboThl,
BBINOJIHSIEMbIE HA CTAJIUU MPOESKTUPOBAHUS.
2. @OyHKIUOHAIbHAs CTPYKTypa TUIIOBOIO MPOTPaAaMMHOTO KOMILIEKCA  JUIst
HCCIENOBaHUSI OOBEKTOB XHUMHUHW M XHMHUYECKOW TEXHOJOTHU. XapaKTEePUCTHKA
0a30BbIX MPOTPaMMHBIX MoyJiei. [Tpumep.
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@DOHJ OLIEHOYHBIX CPEJCTB O AUCHMILIMHE npeacTasiieH B [Ipunoxxenun Ne 1.

Pe3ynbrarel OCBOGHHMS MAMCLMILIMHBI CUUTAKOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX
AJIEMEHTOB KOMIIETEHIIMM JOCTUTHYT IIOPOTOBBI YPOBEHb OCBOCHMS KOMIIETCHIMU HA JTAHHOM
JTaIle — OLIEHKA «YJOBJIECTBOPUTEILHON.

7. IlepevyeHb y4eOHBIX U3IaHUI, HEOOXOIMMBIX JIJIsl OCBOEHUN TUCUHUILINHBI.

a) mevyaTHbIE U3IAHUS

1. 3apy6un, B. C. Maremarnueckoe MOJICTUPOBAHKE B TEXHUKE : yueO. /st BTy30B / B.
C. 3apy6un. — 3-e uza. — M. : Usn-Bo MI'TY um. H.3. Baymana, 2010. — 495 c.

2. Kymnptun, H. b. C++ Builder / H. b. KynsTun. — 2-¢ usn., nepepab. u mom. — CIIO. :
BXB-IlerepOypr, 2008. — 463 c.

3. Kynptun, H. b. C/C++ B 3amayax u npumepax / H. b. Kyaptun. — 2-e u3g. — CIIOG. :
BXB-IlerepOypr, 2009. — 349 c.

4. HopenkoB, WM. II. ABromarusupoBaHHbIE HH(OPMALMOHHBIE CHUCTEMBI : yueo.
nocobue / U. I1. Hopenkos. — M. : U31-80 MI'TY um. H.D. baymana, 2011. — 342 c.

5. Ilaxomos, b. 1. Camoyuutens C/C++ u C++ Builder 2007 / b. U. ITaxomos. — CII6. :
BXB-IlerepOypr, 2008. — 672 c.

6. Coseros, b. f. ba3sl nannbix. Teopus u npaktuka : yueb. 1st By3oB / b. S. CoBeTos,
B. B. LlexanoBckwii, B. JI. YUepToBckoii. — 2-¢ u3j., crep. — M. : Beicm. mik., 2007. — 463 c.

7. Tenwmmer, JI. 1. JluHrBucruueckoe ©  IpOrpaMMHOE  OOECIICUCHHE
ABTOMATH3UPOBAHHBIX cUCTEM : y4eO. mocobue mnst By3oB / JI. III. Tenwumes ; mox pexn. T. b.
Yuctsakooit. — CII6. : HOII «IIpodeccus», 2010. — 403 c.

8. UwmctsxoBa, T. b. HWMHTEmekryanpbHOe YIpaBlIeHHE MHOTOACCOPTHUMEHTHBIM
KokcoxummuueckuM mpousBoactBoM / T. b. Huctskona, O. I'. boiikoBa, H. A. Huctskos. — CII6. :
LIOIT «IIpodeccusi», 2010. — 187 c.

9. UYwucrakoa, T. b. Maremaruueckoe MOJIEIUPOBAHHE XUMHUKO-TEXHOIOTHYECKUX
00BEKTOB C pacmpeeseHHbIMU TlapameTpamu : yueb. mocodue s By3oB / T. b Uuctskosa, A.
H. [Monocuw, JI. B. I'onbuesa. — CII6. : LHOII «IIpodeccus», 2010. — 240 c.

0) 3JIEKTPOHHBIE YUeOHbIe U3IaAHUA

10. ABTOMaTH3MpPOBAHHBIE CHCTEMBI 0OPAOOTKN WH(POPMALIUU B YIPABICHHUS Ka4eCTBOM
HaHoMpoaykIuu : yue6. mocodue / T. b. Yucrsakosa, U. I'. Kopuuenko, A. H. Ilonocun [u ap.] ;
CIIOI' TU(TY). Kad. cuctem aBromarusup. npoekrupoBanus u ynp. — CII6. : [6. u.], 2013. —
87 c. (Ob)

11. AugpuanoBa, A. A. Anroputmuzanus U nporpamMMmupoBanue. [Ipaktukym : yd4eO.
nocobue / A. A. Aanpuanosa, JI. H. Ucmarunos, T. M. Myxrtaposa. — CII6. ; M. ; KpacHonap :
Jlanb, 2019. — 240 c. (OBC «Jlaaby)

12. I'ymepoB, A. M. MaremaTuueckoe MOJETUPOBAHHE XHMHKO-TEXHOJIOTHYECKUX
MPOIIECCOB : yueO. mocobue st By30B / A. M. I'ymepoB. — 2-e mu3j., nepepad. — CII0. ; M. ;
Kpacnonap : Jlans, 2014. — 176 c. (OBC «Jlanb»)

13. KommbroTepHbie TEXHOJIOTHH MOJIETUPOBAHUS IPOLIECCOB MOJTyYEHUs
BBICOKOTEMIIEPATYPHBIX HAHOCTPYKTYPHUPOBAHHBIX MaTepuayioB : yueb. mocobue / T. b.
Yuctskosa [u ap.] ; CIIOI' TU(TY). Kad. cucrem aBTomarusup. npoektupoBanus u ymp. — CII0. :
[6.1.],2013. - 223 c. (Ob)

14. He3nanos, A. A. [IporpaMMupoBaHue U alropuTMHu3anus : yued. Ui By30B / A. A.
Hesznanos. — M. : Akanemus, 2010. — 304 c. (Ob)

15. Tlnouckwii, B. YO. IlpoexktupoBanne 6a3 nanapix B CYBJl MySQL : mpaktuxym / B.
1O. ITnonckuii, I'. B. Ky3nenosa ; CIIGI' TU(TVY). Kad. cucrem aBromatusup. NpOEKTUPOBAHUS
u ynp. — CII6. : [6. n.], 2019. — 54 c. (Ob)

16. PoueB, K. B. WudpopmanmoHHble TEXHONIOTHU. AHAIM3 ¥ TMPOCKTUPOBAHHE
nH(popmanmoHHbIX cucteM : y4eb. mocodue / K. B. PoueB. — 2-¢ u3z., ucnp. — CIIG. ; M. ;
Kpacnonap : Jlans, 2019. — 128 c. (OBC «Jlanb»)
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17. ®neronroB, A. B. MonenmupoBanue unpopmanmonneix cucrem. Unified Modeling
Language : yue6. mocobue / A. B. ®neronros, U. FO. Mattommues. — 2-e u3a., crep. — CIIO. ;
M. ; Kpacuogap : Jlanp, 2019. — 112 c. (OBC «Jlanby)

18. Yuctakosa, T. b. [IporpammupoBanue Ha s3bIKaX BRICOKOTO ypoBHs. ba3oBrblil Kypc :
yue6. ocobue / T. b. Uucrsikosa, P. B. Autunun, U. B. HoBoxwunora ; CIIOI TU(TY). Kad.
CHCTEM aBTOMAaTH3HP. MpoekTupoBanus u ymp. — CII6. : [6. u.], 2008. — 101 c. (Ob)

8. IlepeyeHb JJIEKTPOHHBLIX 00pPa30BATEJbHBIX PECYpPcOB, HEOOXOAMMBIX IJIsI
OCBOEHHUS TUCUMUILINHBI.

VY4eOHbIH IJ1aH TI0 TpOorpaMMe O4YHOro OakanaBpuara «CHCTEMBl aBTOMATH3HPOBAHHOTO
NPOCKTHPOBaHUS» B pamkax HanpaieHus mnoaroroBku 09.03.01 «Mudopmatnka u
BBIYUCIIUTENIbHAS TEXHUKa», pabouas TmporpaMMa JUCHUILUIUHBI M Y4eOHO-METOIUYCCKHE
MaTepHaibl 10 JUCHUILIMHE Pa3MENICHBl B AJIEKTPOHHOW HH(pOpMarmoHHO-00pa30BaTeIbHON
cpene CIIOI TU(TY) Ha meauanoptaie 1o aapecy: https://media.technolog.edu.ru.

Kpome Toro, mnsi moaroToBKH K JIAOOPAaTOPHBIM 3aHATHSAM, SK3aMEHY, BBITIOJHEHUS
CaMOCTOSITEIIbHOW Pa0OThI CTYJACHTHI MOTYT UCIIOJIB30BATh CICAYIOIIUE dJICKTPOHHBIC PECYPCHI:

inftech.webservis.ru, citforum.ru (caiiTel ”HPOPMAIIMOHHBIX TEXHOJIOTHUH);

www.novtex.ru/IT (Be6-ctpanuiia xxypraia «MHopMamOHHbIE TEXHOIOTHIY);
www.exponenta.ru (oopazoBareinbHbI MAaTEMATUYECKUHN CaMT);

model.exponenta.ru (caiiT 0 MOAEIUPOBAHUU M HCCICAOBAHUU CHCTEM, OOBEKTOB,
TEXHOJOTMYECKHUX IIPOLECCOB U (PU3UUECKUX SIBICHUM);

edu.ru (dbenepanpHbIii mopTan «Poccuiickoe 00pa3zoBaHUE);

WWWw.openet.ru (POCCUHCKHIA TOPTaT OTKPHITOTO 00pa30BaHus);

elibrary.ru  (uH(popManMOHHO-aHAMUTHYeCKUH  moptan  «Haydnas — snekTpoHHas
O6ubmuoreka),

a Tak)Ke JIeKTPOHHO-OMOIMOTEUHbIE CUCTEMBI:

«ONeKTpOHHBIM uuTaNbHbIM 3a1 — bubmmoTex» (pexxum noctymna: http://bibl.lti-
gti.ru/servicel.html, BXoza 1o J0ruHy 1 naposo);

«Jlanp» (pexum npocrtyna: http://e.lanbook.com/books, cB0OOIHBII BX0OA ¢ JHOOOTO
3apEeruCTPUPOBAHHOIO KOMITBIOTEPA HHCTUTYTA).

9. Meroauyeckue yKazaHus AJ1sl 00y4ai0UXCS 10 OCBOEHUIO TUCIUIIIHHBI.

Bce Buapl y4eOHBIX 3aHATHI 1O JAUCHUIUIMHE TIPOBOISTCS B COOTBETCTBHU C
tpeboBanusamu ciaenywmux CTO (CTII), neitctByromux B CITIOIT TU(TY):

CTIT CIIGI'TU 040-02 KC VYKIB. Buambl yueOHbix 3aHaTui. Jlexknms. OOmme
TpeGoBaHUS;

CTO CII6I'TH 020-2011 KC YK/IB. Buasl yueOHbIX 3aHATHIL. JlabopaTopHbBIE paOOTHI.
OO6ume TpeboBaHUS K OpraHU3alMU U POBEICHHUIO;

CTII CIIOI'TH 048-2009 KC VK/IB. Bunpel y4yeOnsix 3anstuil. CamocTosiTenbHas
IaHupyemasi pabora ctyeHToB. OO0mue TpeOoBaHMs K OpraHU3alyu U IPOBEACHHUIO;

CTO CIIoI' TU(TVY) 016-2015 KC YK/IB. ITopsinok opraHu3aiiuy ¥ IpOBEICHUS 3a4E€TOB
U 5K3aMEHOB.

[TImaHupoBaHWe BpEeMEHH, HEOOXOJMMOTO Ha HW3YyYEHHE TUCIHIUTAHBI, JIydIle BCEro
OCYILIECTBIISITh HAa BECh CEMECTp, MpeaycMaTpuBas IIPH OSTOM pETYJISIPHOE IOBTOPEHUE
MPONJEHHOI0 MaTepuana.

Ha nabopaTopHBIX 3aHATHSAX TOCIE BBIMOTHEHUS 1a00paTopHbIX padot (myHKT Ne 4.3.2)
CTYAEHTBI C UCIOJIb30BAHUEM KOMIIBIOTEPOB U COOTBETCTBYIOIIETO POrPAMMHOI0 00eceueHus
HOJATrOTaBIMBAIOT OTYeThl O HHUX. CoaepikaHHE HTUX OTYETOB YKa3aHO B 3aJaHMIX Ha
nabopaTopHble paOOThI, KOTOPHIC BBIAAIOTCSA CTYACHTaM Ha 3aHATUAX. [lpu odopmiieHnn
OTYETOB O Ja0OpaTOpHBIX paboTax HEOOXOOUMO PYKOBOJCTBOBATHCS —TpeOOBaHUAMU
COOTBETCTBYIOIIUX TOCYIapCTBEHHBIX cTanaapToB U CTII:
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I'OCT 7.32-2017 CUBU/. Otuer o Hay4HO-HCCIenoBaTenbckoi padore. CTpykTypa u
npaBuiIa 0pOpMIICHMS;

CTII CII6I'TH 006-2009 KC YK/IB. IloaroroBka u opopmiieHHE aBTOPCKUX TEKCTOBBIX
OPUTHHAJIOB JUISl U3/IaHMS;

I'OCT 8.417-2002 I'CH. EnuHuninl BeIUYKH;

CTII JITU um. Jlercosera 2.055.005-79 KC YK/IB. Equnutibl puznueckux BEIUYUH;

I'OCT 19.701-90 ECITA. Cxembl anropuTMoB, IPOTrpaMM, TaHHBIX U CUCTEM. Y CJIOBHbIE
0003HaueHMsI ¥ IIPABUIIA BHIOJIHEHUS.

JlucuuiuiiHa ~ XOTST M TpenanojiaraeT  cOAJIAHCHPOBAHHBIM — OTOOp  BaKHEUIIHMX
COCTaBJIAIOLIMX METOJIOB U CPEJCTB Pa3pabOTKU MPOrpaMMHBIX KOMILIEKCOB JUIsl UCCIIE0BaHUN
B XMMHUU M XUMHYECKON TEXHOJIOTHH, OJTHAKO HOCUT HEM30€KHO 0030pHBIi XapakTep. [loaromy
OHa [OJDKHA COINPOBOXKIATbCS MHTEHCHBHOM CaMOCTOSITEIbHONM pPabOTOM CTYyIEHTOB ¢
PEKOMEH/I0BaHHBIMM  TIPENO/IABATEISIMU  JIUTEPATYPHbIMU HMCTOUYHUKAMH U 3JIEKTPOHHBIMU
pecypcamu, B TOM 4yuciie HH(OPMAILIMOHHBIMU pecypcamu ceTu «HTepHeT», 1o BceM paszenam
muciumuinHael. CaMocrosiTenbHas padoTa IpeaycMOTpeHa B o0beMe 44 akaJeMUYECKUX YacoB.
Bomnpocs! 1 3aganus a1 caMOCTOSTEIbHON paboThl IpUBEAEHBI B opasaene Ne 4.4,

Marepuan, 3aKOHCIIEKTUPOBAHHBIM CTyIEHTAMH Ha JIEKIHIX, HEOOXOIUMO B paMKax
BHEAYJAUTOPHOW CaMOCTOATENBbHOM paboThl PErysspHO AONOJHATH CBEJCHMSAMU U3 Y4EOHBIX
u3JlaHuil, npuBeneHHbIX B pasgene Ne 7. Ilpu 3TOM Ha OCHOBE M3y4EHHUS! PEKOMEHJOBaHHOMN
JUTEpaTyphl 1LEJIECOO0Pa3HO COCTaBUTh KOHCIEKT OCHOBHBIX IIOJOKEHUH, TEPMHHOB U
oTpenieNieHn i, TPEOYIOINX 3aTIOMUHAHNUS U HEOOXOAMMBIX IS OCBOCHUS CIICAYIOMINX Pa3/IeIoB
y4eOHOI TUCIMITIIMHBI.

JUia pacupeHuss M yriayOsieHHWs 3HAHUM 10 JUCHUIUIMHE HEOO0XOAMMO aKTUBHO
UCIIOJIb30BaTh!

MaTepuasbl CaiToB, pEKOMEH0BAHHBIX MPENOIaBaTEIsIMU Ha JIEKIIUSAX U Ja0OPaTOPHBIX
sauaTHsxX (pasaen Ne 8 u moapasmen Ne 10.3);

MH(OPMALIMOHHO-TTIOUCKOBBIE CUCTEMBI CeTH «VHTEpHET»; MpU 3TOM CIIEAYET BBINOIHUTD
3arpoc, BKJIIOYAIOMIMKA KIIIOYEBbIE CJIOBA pasjiesia JAMCHUUIUIMHBI, B Pa3IMYHBIX ITOMCKOBBIX
cucTteMax, Takux kak Suaekc (pexxum pocryma: http://www.yandex.ru), Google (pexum
nocrtyna: http://www.google.ru), cpean HaliIGHHBIX CCBUIOK, B IIEPBYIO OYEPEb, U3y4aTh CANTHI
U BEO-CTPAHUIIBI CO CTPOTUM COOTBETCTBUEM 3aIIPOCY MM BHICOKOH PEIEBAHTHOCTBIO.

KoHTponb caMocTosATeNbHOM paboThl OCYIIECTBIISAETCS MO BOIIPOCaM, IPUMEPHI KOTOPBIX
npuBeneHbl B myHKTe Ne 4.4.1, a Takxke 1o pe3ysbTaTaM BBIOJIHEHUS 3aJaHUM, IPUBEICHHBIX B
tabnuie noapazaena Ne 4.4 (mpoBepka pe3yibTaTOB BBINOJHEHUS 3aJaHUIl MPOBOAUTCS MPH
3aIUTEe OTYETOB O COOTBETCTBYIOIIHX JJAOOPATOPHBIX PA0bOTaX).

OCHOBHBIMHU YCIIOBUSIMH MPABWIBHOW OpraHM3aluy y4eOHOro Iporecca Ui CTYACHTOB
ABIISIETCS:

IUTAHOBOCTh B OpraHU3alUU Y4eOHOH paboThI;

Cepbe3HOE OTHOIICHNE K U3YUYEHUIO MaTepHara;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansATus CTyAeHT OOJKEH NPUXOAUTh, UMesl Oarak 3HAHUW U BOIMPOCOB IO YXKe
W3Y4EHHOMY MaTepuaiy.

Texymuit KOHTPOJb pabOThl CTYAEHTOB OCYILECTBISETCS MyTE€M 3alUThl CTYAEHTaMU
OTYETOB O JIAOOPATOPHBIX paboTax.

[IpomexyTouHas arrecTanusi MO AUCLUUIUIMHE OCYLIECTBISIETCS B BHJIE SK3aMEHa,
IPOBOJIUMOTrO B JOpME MHANBUYAIBHOTO YCTHOTO OMPOCa C UCIOIb30BAHUEM OUIIETOB.

Heo0xoauMpIM yc0BHEM MOJIydEHHs] JONMYyCKa K SK3aMEHY SBJISIETCS BBIIOJHEHHE U
3alUTa CTYCHTOM BCEX JIa00OPaTOPHBIX paboT, MPEYCMOTPEHHBIX pabodell mporpaMMoii.

IIpu noaroToBKE K 9K3aMEHY PEKOMEH]IYETCsl HECKOIBKO Pa3 MPOYUTaTh BECH KOHCIIEKT
JICKIMiA, JTOTIOJHEHHBIH HH(pOpMaIeld U3 PEKOMEHIYEMBIX MCTOYHHUKOB (pazaensl Ne 7, Ne §,
noapazaen Ne 10.3). Ilpu 3TOM CTyIEHT, MOHSAB JIOTHKY H3JIOKEHUsS Y4eOHOro maTepuala,
II0JIy4aeT MPEACTABICHUE O MpPEIMETe W3y4aeMOW AMCLUIUIMHBI B LIEJIOM, YTO IO3BOJIIET EMY
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IPOJIEMOHCTPUPOBATh HA JK3aMeHEe C(OPMHPOBAHHOCTH IPEIyCMOTPEHHBIX 3JIEMEHTOB
KOMIIETECHIINH.

Ha sk3ameHe CTyleHT OTBeuaeT Ha J[Ba KOHTPOJIbHBIX BOIpOca OWJIeTa W3 Pa3lIuYHbIX
pa3fesioB JUCUUIUIMHBL (U1 OLEHKH C(HOPMHUPOBAHHOCTH Pa3IUYHBIX MPEIyCMOTPEHHBIX
AIIEMEHTOB KoMmmeTeHIuii). CHHCOK KOHTPOJIBHBIX BOIPOCOB IpEJACTaBlIeH B pasaene Ne 3
[Tpunoxenus Ne 1. Ouenka, hopmupyemasi B pe3yiibrate codeceIoBaHuUs, SBISICTCSI HTOTOBOM 10
JUCLHUTLTAHE.

[TocTosiHHAs aKTUBHOCTb Ha 3aHATHUSX, TOTOBHOCTh CTaBUTh U OOCYKIATh aKTyajbHbIC
poOIeMbl TUCIUILIHHBI — 3AJI0T YCIEIHOW PadOThl U TOJI0KHUTEIBHON OIICHKH.

10. IMepeyenb MHPOPMATHOHHBIX TEXHOJIOTHIi, HCTIOJIb3yeMbIX IPH OCYLIECTBJIEHHH
00pa30BaTeIbHOIO MpoIecca 1Mo JUCIUILINHE.

10.1. UndopManiuoHHbIe TEXHOJIOTHH.

B yuebHoM mpouecce Mo MUCHUILUIMHE MPEAYCMOTPEHO HCIOJIb30BAHUE CIIECTYIOIIUX
MH(OPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JICKIUU C UCIIOJIb30BAHUEM MYJIbTUMEANMHBIX TIPE3CHTALUI;

MpoBeACHUE JIA0OPATOPHBIX 3aHATUH W CaAMOCTOATENbHOW pabOThl CTYJIEHTOB C
UCIIOJIb30BAaHUEM CHUCTEMHOTO U MPHUKIAJHOTO MPOTPAMMHOrO OOecreueHusi, B TOM 4YHUCIE
MHCTPYMEHTAJIBHBIX CPEICTB pa3pabOTKU IPOOJIEMHO-OPUEHTHUPOBAHHBIX IPOrPaMMHBIX
KOMIUIEKCOB, HWH(OPMAllMOHHO-TIOUCKOBBIX cUCTEM ceTu «VHTepHeT», CpeACTB BBOJA,
penakTupoBaHus U (OPMATUPOBAHUS TOKYMEHTOB;

B3aMMOJICIICTBHE CO CTYACHTaMHU TIOCPEACTBOM DIIEKTPOHHOHW HMH(POPMAIMOHHO-
oOpa3zoBatenbHOil cpeasl CIIGI' TU(TY).

10.2. IIporpaMmmHoe obecneveHue.

[Mpu mpoBeneHMn TaOOPATOPHBIX 3aHATHH W CaMOCTOATENFHOW pPabOTBHl CTYACHTOB
UCTIONB3YeTCs CIIEAYIONIee JMIICH3MOHHOE W CBOOOJHO pAacHpoOCTpaHsIeMOE CHCTEMHOE U
NPUKIIaHOE TPOTPaMMHOE 0OecIieueHHe:

omneparonHas cucrema Microsoft Windows 10;

aHTHBHpYCHOE nporpammHoe obecniedenne Kaspersky Endpoint Security;

MHTErPUPOBaHHAs cpela pa3paboTku mporpamMmHoro obecredenust Microsoft Visual
Studio (s13p1k mporpammupoBanus C#);

YHHUBEpCalbHBIN MaTemaTHueckuii maker Mathcad 14;

cucrema ynpasieHus 6a3zamu ganubeix Microsoft Office Access wiu MySQL;

rpaduueckuil pegakTop (BKIIOYAIOUINI HHCTpYMEHTHI peaakTupoBanuss UML-auarpamm
u O0k-cxeMm anroputrmoB) Microsoft Office Visio;

TekcToBbIl mporeccop Microsoft Office Word wim Apache OpenOffice Writer wiu
LibreOffice Writer,;

tabmuunblii miporieccop Microsoft Office Excel wmu Apache OpenOffice Calc wnm
LibreOffice Calc;

Be0-Opay3ep Mozilla Firefox wiu Google Chrome.

10.3. ba3bl JaHHBIX 1 HH(POPMALNMOHHbIE CIIPABOYHbIE CHCTEMBbI.

Nudopmannonnas cucrema «EquHoe okHO 1ocTyna K oOpasoBarenbHbIM pecypcamy» (MC
«EnmuHoe oOkHO»), oOecrmeunBaroniasi CBOOOJHBIA JOCTYN K HMHTETPAIHBHOMY KaTaJloTy
oOpa3oBaTenbHbIX HHTEpHET-pECYpCOB U DJICKTPOHHOW OHOIHOTEKEe Y4eOHO-METOAMYECKHUX
MaTepHaJoB, B TOM YHUCIIC /ISl BBICIIETO OOpa30BaHMs.

MexayHapoaHble MYJIbTHAMCIUIUIMHAPHBIC aHAJIUTHYECKUE pedepaTuBHbIC 0a3bl
JTAHHBIX HAYYHBIX TTYOJTMKAIIHIA:

Web of Science (pexxum noctyma: http://apps.webofknowledge.com, cBoOOHBIN €
T000TO 3apEeruCTPUPOBAHHOTO KOMITHIOTEpA HHCTUTYTA);
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Scopus  (pexxum  pmoctyma:  http://www.scopus.com, CBOOOAHBIH ¢  JIFOOOTO
3apEruCTPUPOBAHHOIO KOMIIBIOTEPA HHCTUTYTA).

11. MartepuajibHO-TeXHHYECKOe o0ecleyeHne OCBOEHHMSI IMCHUILUIMHBI B Xoje
peaju3anuu 00pa3oBaTeJbHON MPOrpamMMbl.

Jis  mpoBeaeHUss ydyeOHbIX 3aHATMH 1O JUCHMIUIMHE Ha Kadeape CUCTEM
aBTOMAaTU3UPOBaHHOTO mpoekTupoBanHust u ympasienus CIIOITU(TY) umeercs neoOxoammas
MaTepHalIbHO-TEXHHUECKas 0a3za:

HanmenoBanme KOMIIBXOTCPHOI'O

KJ1acca Kadeapsl Obopynosarnue
Knacc MOJICTTUPOBAHUS u 18 mocago4YHBIX MECT.
OINTHUMU3ALUH CJIOKHBIX YueOHas MeOellb, IIaCTHKOBAs JTOCKA.
TEXHUYECKHUX CUCTEM [TepconanbHple KOMIBIOTEPHI (9 mIT.): MOHOOJIOK Lenovo

C360 ¢ 19,5-mroitmoBeiM auciutieeM; mpoueccop Intel Core
i3-4130T (2,9 ITuw); O3Y 4 TI6; HXMJ 1000 I6;
BcTtpoennbie DVD-RW  mpuBon, Buaeokapra Intel HD
Graphics 4400, 3BykoBas u ceteBas KapThl. [lepcoHanbHbIe
KOMIIBIOTEPBI O0BEINHEHBI B JTOKAJIBHYIO BHIYMCIUTEIbHYIO
ceThb Kadeapsl, HMEIOT BbIXOJ B ceTb «lHTepHET» WU
o0ecreunBaroT JOCTYN B 3JEKTPOHHYIO HWH(OpPMAIMOHHO-
oOpa3zoBatenbhyto cpeny CIIOI TU(TY).

JlekunoHHas aynutopust 56 mocajiouHBIX MECT.
VYuebHas mebenb.
Mynerumenniineie  mpoektopel NEC NP40 u Benqg
MS524.
Hoytoyku Asus a6j u Sony Vaio VPCSA.
MynbTuMeMiiHas HHTepaKTHBHAs Jocka ScreenMedia.

JIMLIEH3MOHHOE CUCTEMHOE M MPHKIJIAJHOE NMPOrpaMMHOE 0OeclieueHue, UCI0Ib3yeMOoe B
yueOHOM ITpoliecce Mo AUCLUUITINHE, Tepeuncieno B noapasaene Ne 10.2.

12. Oco0eHHoCcTH O0CBOCHUSHA JAUCHHUIIIIMHbI HHBaJIMJIaMu /| JUIaAMH C
OIrpaHUYC€HHBIMHA BO3MOKHOCTAMH 3/10POBbA.

JUis WHBaIMOOB W JIUI] C OTIPAaHUYEHHBIMH BO3MOXXHOCTSIMH Y4eOHBIM mpoIecc
OCYILECTBIISIETCSI B COOTBETCTBHM ¢ [losioskeHHMeM 00 opraHM3aluu y4eOHOro Iporecca s
00yJYeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEPXKACHHBIM pekTopoM 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTanuu

o JTUCHUIIJINHE «Pa3pa60TKa NMporpaMMHbIX KOMIIJIEKCOB JIJIA HCCIeJ0OBAHMM B XUMHUH U

XHMHYECKOil TEXHOJOT N

1. [lepeyeHb KOMIIETEHIHIT U ITANOB UX ()OPMHUPOBAHUSL.

Nunexc
Copepxanue Ortan GopmupoBaHus
KOMIICTCHIINU
[1K-2 Cnocoden OCYLECTBJIATH KOHIIENTYaJIbHOE, | IPOMEXKYTOUHBIN
(pyHKUIHMOHAJIbLHOE U JIOTUYECKOE MPOEKTHPOBAHHE
CHCTEM CPeIHero U KPynmHOro Macmrada u CJI0:KHOCTH
[1K-13 Cnoco0eH NpPoOBOAMTH HAYYHO-HCCJIEI0BATENbCKHE U MIPOMEKYTOUYHBIM

OMBITHO-KOHCTPYKTOPCKHE Pa3padoTKU MO OTAeJbHbIM
pa3jiesam TeMbl
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2. IToxa3zaTeau u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINii Ha PA3JHYHBIX 3Tamnax ux q)OpMI/IPOBaHI/Iﬂ, IIKaJIa OCHUBaAHUAA.

Kon 1 HammeHoBaHue

VYpoBHH CHOPMHUPOBAHHOCTH

HUHAMKAaTOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
AOCTHKCHUA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIoporoBbIif) (cpenumii) (BBICOKHIA)
[1K-2.8. ITepeunciser BUJIBI u | IIpaBunbHbII Ilepeunciser He  Bee | Ilepeunciier Bce Buuwl | [lepeuuncnsier Bce BUIBI U
QOYHKIHOHATEHOE KOMITOHEHTBI oOecriedeHuit | OTBET HA BOMIPOC | BUIBI obecrieueHuii | obecreueHnii MPOOIEMHO- | Ha3pIBaeT ©Oe3  OImHOOK
MIPOEKTHPOBAaHUE IPOOJIEeMHO-OPUEHTUPOBAHHBIX Ne 1 k ax3ameny | mpoOGsieMHO- OpPHUEHTUPOBAHHBIX COCTaB oOecrieueHnit
npoOJIeMHO- MIPOrPaMMHBIX KOMIIJIEKCOB ISt OpPUEHTUPOBAHHBIX MIPOrpaMMHBIX KOMIUIEKCOB | pOOIeMHO-
OPHUEHTHPOBAHHBIX CAIIP 0OBEKTOB XHMHUH U IPOrpaMMHBIX it CAIIP  00BEKTOB | OpUEHTUPOBAHHBIX
POrpaMMHBIX xuMmudeckoi Texuonoruu (3H-1) komiiekcoB ansi CAIIP | xuMun W XUMHYECKOM | MpOrpaMMHBIX
KOMILIEKCOB 00BEKTOB ~ XUMHHM M | TEXHOJIOTHH M Ha3bIBaeT WX | KommiekcoB st CAIIP
HCIIOJIb30BaHHEM XMMUYECKOW TEXHOJIOTUH | COCTaB ¢  HEOONbIIMMH | OOBEKTOB ~ XUMHHA |
COBPEMEHHBIX U IIyTaeTCsl B MX COCTaBe | ommMOKaMu XUMHYECKOM TEXHOJIOTHU
WH(OPMAITMOHHBIX [Iepeuncnger Moaynu TunoBoro | IlpaBuiibHBIM [IyTaercs npu | I[IpaBuneHO  mepeuncnser | Ilepeuncnser MOZYJIH
TEXHOJIOT U MIPOrpaMMHOI0 KOMIIJIEKCa JJIsi | OTBET Ha BOMPOC | MEPEUYUCICHUN MOIYJeH | MOIynH TUTIOBOTO | TUIOBOM THUTIOBOT'O
HCCIe0BaHuA 00BEKTOB XUMHUHU | Ne 5 Kk 3K3aMeHY | THIIOBOTO NPOTPaMMHOTO | MPOTPAMMHOTO KOMIUIEKCA | MPOrpaMMHOIO
U XVUMHYECKOM TEXHOJIOTHMH U KOMIUIEKCa i | Ui WCCIIEIOBAHUA | KOMIUIEKCa pI0)
Ha3bIBAECT MH(POPMaIOHHbIE UCCIIEIOBaHUSI OOBEKTOB | OOBEKTOB XUMHH U | HUCCIICIOBAaHUA OOBEKTOB
cBs3u Mexay Humu (3H-2) XUMHUM W XUMHUYECKOM | XUMHUUYECKON TEXHOJIOTHMH, | XUMHUM M  XUMHUYECKOH
TEXHOJIOTMH M Ha3bIBAET | HO HA3bIBACT | TEXHOJIOTMH W HAa3bIBAET
He Bce MHPOpPMAIMOHHbIE | HHPOPMALMOHHBIE  CBSI3M | HHPOPMALMOHHBIE CBSI3H
CBA3M MEX1y HUMHU MEXITY HUMU ¢ | Mexay HUMH 0e3 oInOoK

HEOOJIBIIMMU OIINOKaAMU

OnwucsiBaet CTPYKTYpPBI
uHTEpQECcoB HccIenoBaTeNs H
aJMMHHCTpATOpa THUTIOBOTO

MIPOrpaMMHOr0 KOMILJIEKCa JIJist
WCCIICIOBAaHUS OOBEKTOB XHMHUU
U XxuMudeckoi texaonoruu (3H-

3)

[IpaBuibHBIE
OTBETHI Ha
Borpocer Ne 7, 8
K 9K3aMEHY

[IpuBoaur
OoIMcaHne
uHTEepdeiicoB
HCCIICI0BATEIIS "
aIMUHUCTpATOpa
THIIOBOTO TPOTPAaMMHOTO
KOMIIJIEKCa JUTSE
HCCIIEIOBAHUSI OOBEKTOB
XUMHA H  XUMHUYECKOU
TEXHOJIOTHH, Ha3biBasi HE
BCE (hyHKIIMOHATBHBIE
BO3MO>KHOCTH,
MPEIOCTaBIIIEMbIE

HEIOJIHOE
CTPYKTYp

Ilpn ommcanum CTPYKTYp
uHTep(helcon

uccie0BaTels "
aJIMUHHCTPATOpa THUIIOBOTO
NPOrpaMMHOIO KOMILJIEKCa

JUIst HCCIIeIOBaHUS
00BEKTOB XUMUHU u
XUMUYECKOH  TEXHOJIOTUH
Ha3bIBaeT BCE
(hyHKIIMOHATBHBIC
BO3MOXXHOCTH,
MIPEeJOCTaBIISIEMbIE
YKa3aHHBIM  KaTerOpHsM

[IpuBogur monaHOE U
MpaBUIBHOE OITHMcaHue
CTpYKTYp  uHTepdeiicoB
HCCIICI0BATEIIS n
aIMUHUCTpATOpa

THIIOBOTO IPOTPAaMMHOTO
KOMILJIEKCA JUISt
HCCIIEIOBaHUSI OOBEKTOB
XUMHA H  XUMHUYECKOU

TCXHOJIOTHH
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Konx n HamMeHoBaHMe
WHIUKATOpa
JIOCTHIKEHHMS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
YKa3aHHBIM  KaTeropusM | MOJIb30BaTeNeld  THUIIOBBIM
M0JIb30BATENICHl THUIIOBBIM | IIPOTPaAMMHBIM
IPOTrPaMMHBIM KOMILJICKCOM, HO ITyTaeTcCs
KOMILIIEKCOM Py UX PaclpeAesieHU! I0
KaTerOpHsIM
I0JIb30BaTENEH
PazpabateiBaeT [IpaBunbHbIE Cocrasisiet IIpu paspabotke | Pa3pabarpiBaeT
(YHKIHMOHANBHBIE  CTPYKTYPBHI | OTBETHI Ha | QyHKIMOHATBHEIC (yHKIMOHATBHBIX (yHKIMOHANBHBIC
MPOTPaMMHBIX KOMIIJIEKCOB ISl | BOIPOCHl Ne 4—6 | CTPYKTYpBI IPOrPaMMHBIX | CTPYKTYP ~ IPOrPaMMHBIX | CTPYKTYPBI IPOIPaMMHBIX
HCCIIEI0BaHUSI OOBEKTOB XUMHHU | K 3K3aMEHY KOMIIJICKCOB IUISl | KOMIUIEKCOB IUISl | KOMIUIEKCOB st
u XuMH4Yeckoi Texaosoruu (Y-1) HUCCIIENOBAHUS OOBEKTOB | MCCHENOBAaHUA  OOBEKTOB | MCCIENOBAHUI OOBEKTOB
XUMUM W XUMHUYECKOM | XUMUM W XHMHYECKOM | XUMHUM M  XHUMHUYECKOH
TEXHOJIOTHH, TIOKa3bIBasl | TEXHOJIOTHM  IIOKA3bIBAET | TEXHOJIOTHH MTOJHOCTHIO U
HE BCE MOJIyNI | BCE MOZYJIH MPOTPaMMHBIX | 0e3 OmnOoK
MPOTPaMMHBIX KOMITJICKCOB "
KOMILJIEKCOB M JIOIyCKasl | HalpaBJICHUs IIOTOKOB
OMOKK MPU HOCTPOCHUM | JAHHBIX MEXKAY HHUMH, HO
WHQOPMAIMOHHBIX CBsI3eH | HE  0003HAYaeT IMOTOKH
MEXY HUMH JIAHHBIX
Nmeer wHaBeikum  pazpabotku | [IpaBunbHBIC Pa3pabarbiBaeT UML- | Pa3pabaTeiBaet UML- | Pa3pabarbiBaeT moyiHBIE U
CTPYKTYp UHTEP(ENCOB | OTBETHI Ha | [MarpaMMbl  BapHUaHTOB | JUarpaMMbl BAapUAHTOB | NIPABUJIbHbIC UML-
uccieoBaresei u | Bompockl Ne 7-9 | ucnonb3oBanus UCTIOJIb30BaHHUS MarpaMMbl  BapUaHTOB
aJIMUHHCTPATOPOB K 9K3aMEHY MPOTrpaMMHBIX NPOrpaMMHBIX KOMIUIEKCOB | HCIIOJIb30BAHUS
MPOTPaMMHBIX KOMIIJIEKCOB ISl KOMIIJIEKCOB IS | IS WCCIIEIOBAHUS | IPOrPaMMHBIX
WCCIIeIOBaHNsT OOBEKTOB XUMHU UCCIIE/IOBaHUsI OOBEKTOB | OOBEKTOB XUMHUU U | KOMIUIEKCOB JUIst
W XHMHUYECKOW TEXHOJOTHH B XMMUU W XUMHYECKOHM | XMMUYECKOH  TEXHOJIOTHH | UCCIIEJIOBaHUs OOBEKTOB
Buae UML-auarpaMm BapHaHTOB TEXHOJIOTHH UCcIe1oBaTesIeM U | XHMHA M XUMHUYECKOU
ucnonb3oBanus (H-1) UCCIieIoBaTeNeM U | aMUHUCTPATOPOM, TEXHOJIOTHUH
aJIMAHUCTPATOPOM, KOTOpEbIE MOJTHOCTBIO | MCCIIe/IOBATENIEM u
KOTOpbIE HE OTOOpaXKaroT | 0TOOpaxaroT aJIMUHHCTPAaTOPOM
BCE (yHKUHMOHANBHBIE | (YHKIHUOHAIBEHBIE
BO3MOXHOCTH, BO3MOXXHOCTH,
NpeoCTaBIsieMble MIPEeJOCTaBIISIEMbIE
M10JIb30BATEIISIM MI0JIb30BATENISIM YKa3aHHBIX
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Kon 1 nammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

HUHAMKAaTOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
AOCTHKCHUA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIOporoBbIif) (cpenumii) (BBICOKHIA)
YKa3aHHBIX KaTeropui, W | KaTeropuu, HO HE
HE COIEpPKaT OTHOILIEHUS | COAEpPKAT OTHOLIEHUS
BKJIFOUCHMUS MEXIY | BKIIOYEHUS MEXIY
BapHaHTaMU BapHaHTaMHU
WCIIOJIb30BaHMSI UCIOJIb30BaHUS
[K-2.9. Ha3piBaetr BekTOpHI MapameTpoB, | [IpaBuiibHBIM Ha3ssiBaer BekTophl | Ha3piBaer BekTopsl | IIpaBunbHO Ha3bIBaE€T
dopManuzanus COCTABJISIFOIIIHE OTBET Ha BONPOC | IapaMETPOB, apaMeTpoB, BEKTOPBI apamMeTpoB,
perieHus 3aj1a4 | popMann3oBaHHOE ornucanue | Ne 2 K 9K3aMEHY | COCTaBIIAIOLINE COCTaBJISIOIINE COCTaBJISIOIINE
MpenMeTHOH 007acTh C | OOBEKTOB XMMHU M XUMHUYECKOM (hopManu30BaHHOE (hopmanm3oBaHHOE (hopManm3oBaHHOE
YCTaHOBKOW TIPUYMHHO- | TEXHOIIOTHM  KaK  OOBEKTOB onucaHue O00BEKTOB | OMHMCAaHWE OOBEKTOB XMMHUH | OIMCAHHE 00BEKTOB
CIIEICTBEHHBIX  CBs3€il | UccienoBaHMs, W  JaeT HX XUMHM M XUMHYECKOH | 1 XUMHUYECKON TEXHOJOTHM | XUMHUM M XHUMHYECKOH
MeXITy napaMeTpamu | xapaktepuctuky (3H-4) TEXHOJIOTHH Kak | Kak 00BEKTOB | TEXHOJIOTHU Kak
00BEKTa FCCIIeTOBAHUS 00BEKTOB HCCIIEJIOBAHUS, | CCIEAOBAHMS, HO JAeT WX | OOBEKTOB HCCIEIOBAHNUA,
HO IIyTaercss B  HX | XapaKTEPUCTHUKY c | yBepeHHO H 0e3 OmMOOK
XapaKTEepPUCTUKE HeOOJIBIINMH OITUOKaMU JIAeT UX XapaKTePUCTUKY
Paccka3zpiBaet noctaHoBku | IIpaBuibHbIH [IpaBunbHO pacckasbiBaeT | PacckaspiBaer mnoctaHoBkuM | PacckaspiBaet
TUIOBBIX 33/]a4 HUCCJEIOBAaHUS | OTBET HA BOIPOC | MOCTAHOBKY TOJIBKO | ABYX  THUIIOBBIX 3334 | IOCTAHOBKHU JIBYX
(ananmza NpUIUHHO- | Ne 3 k DK3aMeHy | OJJHOM THIIOBOM 3aadyMl | UCCIICIOBAHUS (amanu3a | THIOBBIX 3a71a49
CJIEJICTBEHHBIX CBsI3el) 0OBEKTOB UCCIIE/IOBaHNsl OOBEKTOB | MPHUYMHHO-CIICACTBEHHBIX | MCCIIE/IOBaHUsl  (aHamu3a

XUMHUHAU u XUMHUYECKOUI
TEXHOJIOTUH PA3JIMYHBIX BHJI0B
(3H-5)

XUMHHA M XHUMHAYECKOH
TEXHOJIOTMH, IIyTaeTCs B
IIOCTAHOBKE BTOpOi
TUIIOBOH 3a71a4n
HCCIEN0BaHUA OOBEKTOB
XUMHA H  XUMHUYECKOU
TEXHOJIOTHH

CBs13¢i) OOBEKTOB XMMHH H
XUMHYECKON TEXHOJIOTHU C
HEOOJIBIITUMHU OITNOKAMHU

MIPUYUHHO-CIIEJICTBEHHBIX
CBsI3¢i) OOBEKTOB XUMHUHU
Hu XUMHYCCKOMN
TEXHOJIOTHH 0€3 OIHMO0K
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Kon 1 nammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

WHIMKATOPa INoka3zaTenu chopMUPOBAHHOCTH Kputepuit (omMcaHue BEIPAXXECHHOCTH JICCKPHUIITOPORB)
AOCTHKCHUA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIOporoBbIif) (cpenumii) (BBICOKHIA)
CocraBnsier QopmanuzoBaHubie | [IpaBUIbHBIN Nmeer mpencraBnenue o | CocraBiseT Cocrasisier
OMHCaHusi OOBEKTOB XWMHH U | OTBET Ha BOIIPOC | COCTABICHUU (hopmanm3oBaHHbIE (hopManm30BaHHBIE
XUMHYECKON TexHomoruu Kak | Ne 2 k ok3ameHy | (opManm30BaHHBIX OmHCaHusl 00BEKTOB XUMHUH | OMTHUCAHHSA 00BEKTOB
OOBEKTOB  HWCCIICJIOBaHUS B OTHCaHUH OOBCKTOB | U XUMHUYECKOW TEXHOJIOTMU | XMMUU W  XUMHYECKOH
pe3yibraTe aHanm3a ux XUMHH H XUMHUYECKOH | Kak O0OBEKTOB | TEXHOJIOTHU Kak
CTPYKTYPHO-(PYHKIIMOHATBHBIX TEXHOJIOTHH KaK | MCCIeAOBaHUS C | OOBEKTOB WCCIIETOBAHUS
xapakTepucTuk (V-2) 00BEKTOB HCCIENOBaHMs | HEOONBIINMH OIINOKAMHU KauyecTBEHHO ©  0e3
OIIUOOK
CraBuT 3amaun wucclieaoBanus | [IpaBuibHbBIC ITyraercs npu | CtaBut 3amaun | [IpaBuiibHO CTaBUT
(ananmu3a MPUYUHHO- | OTBETHI Ha | OCTaHOBKax 3aJla4 | UCCIICIOBAHMS (aHanmu3a | 3amauu WCCIIC/IOBAHUS
CIIEICTBEHHBIX CBs3el) 00BEKTOB | Bompockl Ne 2, 3 | ccnemoBanus  (aHanM3a | MPUYMHHO-CIIECTBEHHBIX | (aHamm3a MIPUYUHHO-
XUMHAH u XUMHYECKOH | K 9K3aMEHY MIPUYUHHO-CIIEJICTBEHHBIX | CBSI3€H) OOBEKTOB XMMHUU H | CIEICTBEHHBIX  CBS3EH)
TEXHOJOTMM Ha OCHOBE WHX CBs3Ci) OOBEKTOB XMMHUHU | XUMHUYECKOW  TEXHOJOTHM | OOBEKTOB  XHMHHU U
(hopMaIM30BaHHOTO  OMHCAHUS u XMUMHYECKOM | Ha OCHOBE UX | XUMMAYECKOW TEXHOJIOTHU
(H-2) TEXHOJIOTHH Ha OCHOBE UX | (hOpMaIM30BaHHOTO Ha OCHOBE 170'¢
(hopMaTM30BaHHOTO OMHCaHUs C HEOOJBIIUMHU | (OPMAIU30BAHHOTO
OTHCAHUS omuoKaMu OIUCAHUS
[1K-13.3. HaspiBaer craguun xuszHeHHOTO | [IpaBUiibHBIM HasrsiBaer Bce cramguu | HaspiBaer Bce  craguu | HaswiBaer cTaguu
[Ipumenenue HUKJIa MPOOJIEMHO- | OTBET Ha BOIIPOC | YKM3HEHHOTO LUK/ | )KU3HEHHOTO [IUKJIA | dKU3HEHHOTO UKJIa
CHUCTEMHOTO TOJX0/I1a K | OPUEHTHPOBAHHBIX No 10 K | MpoOJIeMHO- po0JIeMHO- poOIeMHO-
nH(pOpMaTU3AIUU ¥ | IpOTPaMMHBIX KOMIUIEKCOB [UIsl | 9K3aMEHY OpHEHTUPOBAHHBIX OpPHUEHTHPOBAHHBIX OpPHUEHTHPOBAHHBIX
aBTOMAaTHU3aIlUU CAIIP 00BEKTOB XUMHH U MPOTPaMMHBIX MIPOrPAMMHBIX KOMILUIEKCOB | IPOTPAMMHBIX
pellIeHHs]  TPHUKIAIHBIX | XAMUYECKOM  TEXHOJIOTMHM B xommekcoB st CAIIP | mus CAIIP 00bekToB | komIuiekcoB 1 CAIIP
3a/a4 MIPaBUIILHOM OOBEKTOB  XMMHUWU U | XHMHU H  XUMHYECKOW | OOBEKTOB  XHMHUU U
MOCIIEZI0OBATEILHOCTA M Jae€T HX XUMHYECKON TEXHOJIOTHH, | TEXHOJOTUU B NMPABWIBHON | XUMHUYECKON TEXHOJIOTUU
xapakTtepuctuky (3H-6) HO TMyTaeTcs B  HX | HOCJEIOBATEIbLHOCTH, HO | B [IPaBHJILHOM
MOCJICAOBATSIbBHOCTA U | IaeT XapaKTePUCTHKY HE | MOCICAOBATSIIbHOCTH U
JTAeT XapaKTepUCTHKY HE | BCEX CTaHi JaeT XapaKTEPUCTUKY

BCEX CTaJIUN

BCEX CTaIui
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Konx n HamMeHoBaHMe
WHIUKATOpa
JIOCTHIKEHHMS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
[lepeuuncnser TpeboBanus, | [IpaBUIbHBIN Ilepeuncnger w©e Bce | Ilepeuncnser  He  Bce | [IpaBmiibHO mnepeuuncnser
IpenbsBIsieMble K COBPEMEHHBIM | OTBET Ha BOIIPOC | TpeOOBaHMUS, TpeboBaHus, TpeOoBaHus,
HHCTPYMEHTANbHBIM cpencTBaM | Ne 11 K | IpeabsBiIsieMble K | mpeabsBisieMble K | IpeabsBisieMble K
pa3paboTKH THOKHUX MPOOJIEMHO- | SK3aMEHY COBPEMEHHBIM COBPEMEHHBIM COBPEMEHHBIM
OpPUEHTHPOBAHHBIX WHCTPYMEHTAIBHBIM MHCTPYMEHTAJIbHBIM WHCTPYMEHTAIbHBIM
MPOTPaMMHBIX KOMIIJIEKCOB ISt cpeacTBaM  pa3pabOTKH | CpeacTBaM pa3paboTKH | cpeacTBaM  pa3pabOTKU
CAIIP 00BEKTOB XUMHH U THOKUX MpOoOIEMHO- | THOKUX MpoOIIEMHO- | THOKHAX POOIIEMHO-
xummudeckoi Texuonoruu (3H-7) OpPUEHTHPOBAHHBIX OpPUEHTHPOBAHHBIX OpPUEHTHPOBAHHBIX
MPOTrPaMMHBIX MIPOrPaMMHBIX KOMIUIEKCOB | IPOTPaMMHBIX
kommiekcoB gt CAIIP | ms CAIIP  oObekroB | kommiuekcoB miasi CAIIP
O00BEKTOB ~ XUMHHM M | XUMHH W XUMHYECKOH | OOBEKTOB  XUMHHU |
XUMHYECKOM TEXHOJIOTHH, | TEXHOJIOTHUH, HO 0e3 | XUMUUECKOW TEXHOJIOTUH
U JIOIyCKaeT MNpU 3TOM | OIIHMOOK
omnoOKH
HaspiBaer Bugel, coctaB u | [IpaBunbHbIE Ha3ssiBaer Buabl | HaspiBaer Buabl u coctas | IIpaBunbHO Ha3bIBaECT
MPUBOIUT coJiep>KaHUE | OTBETHI Ha | JOKYMEHTOB Ha | TOKYMEHTOB Ha pa3pabOTKy | BHUIbI, cocTraB
JOKYMEHTOB Ha pa3paboTky u | Bompocsl Ne 14— | pa3pabotky u|u 9KCIUTyaTaluio | JOKyMEHTOB Ha
IKCILTyaTaIHIO npobieMHo- | 16 k sKk3aMeHy IKCTUTyaTaIHIO npo0JIeMHO- pa3paboTKy "
OpPUEHTHPOBAHHBIX npobyieMHO- OpPUEHTHPOBAHHBIX JKCILTyaTaIHIo
MPOTPaMMHBIX KOMIIJIEKCOB ISl OpPHUEHTUPOBAHHBIX OPOrpaMMHBIX KOMIUIEKCOB | IPOOIEMHO-
CAIIP 00OBEKTOB XHMHH U IPOrPaMMHBIX it CAIIP  00BEKTOB | OpUEHTUPOBAHHBIX
xummudeckoit Texuonoruu (3H-8) komruiekcoB s CAIIP | XuMuu W XMUMHMYECKOM | MPOrpaMMHBIX
00BEKTOB  XHUMHUU U | TEXHOJOTUH, HO mpuBOAUT | kKommuiekcoB ana CAIIP
XUMHAYECKOH TEXHOJIOTHH, | X coJep)KaHue C | 0OOBEKTOB  XHMHH U

HO IIYTa€TCd B UX COCTaBC
" MIPUBOIUT 170'¢
COJIepIKaHue C OIMOKaAMHU

OoLIOKaMu

XUMHYECKON TEXHOJIOTUN
1 XOpOUIO OPUEHTUPYETCS
B UX COJIEP/KaHUHU
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Konx n HamMeHoBaHMe
WHIUKATOpa
JIOCTHIKEHHMS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
[Moscusier MeToauky pazpabotku | IIpaBUnbHBIN Cnabo opuentupyercsi B | [losicHsieT MeToauky | [IpaBuibHO MOSCHSIET
TEXHUYECKUX 3a/laHui Ha | OTBET Ha BOIIPOC | METOIMKE pa3paboTku | pa3pabOTKM TEXHHYECKUX | METOANKY  pa3paboTKu
co3JIaHKe NporpaMMHBIX | Ne 14 K | TEXHUYECKUX 3aJaHUi Ha | 3aJlaHMil  Ha  CO3/IaHWE | TEXHUYECKUX 3aJaHhi Ha
KOMIUJICKCOB JJISl MCCIICIOBAHUS | SK3aMEHY CO3/aHME TMPOTPaMMHBIX | MPOTPAMMHBIX KOMIUIEKCOB | CO3aHHE MPOrpPaMMHBIX
00BEKTOB XMMHUU U XUMHUYECKON KOMILJIEKCOB IS | IS WCCIIEIOBAHUS | KOMIUICKCOB IUIst
texunomoruu (V-3) HCCIeNOBaHUS OOBEKTOB | OOBEKTOB XUMHAH U | UccaenoBaHusS OOBEKTOB
XUMUA M XUMHYECKOM | XUMHYECKON TEXHOJIOTMH C | XMMHM W XHMHUYECKOH
TEXHOJIOTHH HEeOONIBIINMH OITUOKaMU TEXHOJIOTHH U MOXET ee
MIPUMEHUTh npu
COCTaBJICHHUH
TEXHUYECKOTO 3aJaHus Ha
CO3/IaHHE€ TPOrpaMMHOI0
KOMILIEKCa TUTS
WCCIIEIOBAHUS 3aJJaHHOTO
XUMHKO-
TEXHOJIOTHYECKOTO
00BeKTa
O60cHOBBIBaET BbIOOp | IIpaBHIIbHBIHA Ob6ocHoBbiBaeT  BbIOOp | OOOCHOBBIBAaET BBIOOp | OOOCHOBBIBAET BBIOOD
WHCTPYMEHTAIBHBIX CPE/CTB | OTBET Ha BOIPOC | HHCTPYMEHTAIBHBIX WHCTPYMEHTAIBHBIX WHCTPYMEHTAIbHBIX
pa3paboTku mporpaMMHbBIX | Ne 11 K | CpelncTB pa3paboTKH | CpeicTB pa3paboTKH | cpencTB pa3paboTku
KOMIUIEKCOB Ui WCCIIEZIOBAHUS | IK3aMEHY MPOTPaMMHOTO IPOrpaMMHOTO WHPOPMAITMOHHOTO u
O00BEKTOB XMMHUU U XUMHUYECKOH obecrieyeHust obecrieyeHus MPOTPaMMHOTO
texHosoruu (Y-4) MPOTPaMMHBIX MIPOrPaMMHBIX KOMIUIEKCOB | OOecTieueHMs
KOMILIEKCOB TS | IS WCCIIEJIOBAHUS | TIPOTPaAMMHBIX
uccaenoBaHus OOBEKTOB | OOBEKTOB XUMHUU U | KOMILJIEKCOB TS
XMMUU H  XUMHYECKOH | XMMUYECKOH TEXHOJIOTMH C | UCCIEA0BaHUS OOBEKTOB
TEXHOJIOTHM,  HO  HE | y4eTOM XapaKTePUCTHUK | XUMHH H  XUMUYECKOU
000CHOBBIBaET BBIOOp | OOBEKTOB  HCCIIENOBAHMA, | TEXHOJOTHH C  Y4E€TOM
CpencTB pa3paboTKK | HO  He  OOOCHOBBIBAET | XapaKTEPUCTUK OOBEKTOB
MHPOPMALMOHHOTO BBIOOP CpeACTB pa3pabOTKH | UCCIIeIOBAHUS
obecreyeHuns u He | HHPOPMAITMOHHOTO
YYUTHIBAET o0ecrnevyeHus
XapaKTePUCTUKH

00BEKTOB HUCCIICOOBAHUA
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Kon 1 nammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

WHINKATOpa [Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
AOCTHKCHUA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIOporoBbIif) (cpenumii) (BBICOKHIA)
HNmeer HaBbIKK | [IpaBuibHBIE Honyckaer ommbku npu | [IpoBomut IIpoBogut
(hyHKITMOHATBHOTO OTBETHI Ha | QYHKIIMOHAIEHOM (hyHKIIOHATBHOE (hyHKIIMOHATBHOE
TECTHPOBaHUS u OLICHKH | Bompockl Ne 12, | TecTHpOBaHHMU TECTUPOBaHUE TECTHUPOBaHHE u
SKOHOMHYHOCTH TpOrpamMMHBIX | 13 K 9K3aMeHy MPOTrPaMMHBIX NPOTrpaMMHBIX KOMIUIEKCOB | (hOpMHpYET OLICHKY
KOMIUJICKCOB JJISl HCCIICAOBAHMUS KOMILJIEKCOB IS | IS WCCIIEIOBAHUS | SKOHOMHUYHOCTH
O00BEKTOB XMMUU U XUMHUYECKON UCCIIEIOBaHUSI OOBEKTOB | OOBEKTOB XUMUHU U | IPOrpaMMHBIX
texnonoruu (H-3) XUMAH ¥ XUMHYECKOH | XMMHYECKOH  TEXHOJOTHH | KOMIUICKCOB st
TEXHOJOTHU i He | 60e3  ommOOK, HO HE | HCCIAEAOBAHUA OOBEKTOB
bopmupyet OLIEHKY | (hopmMHpyeT OLICHKY | XUMHM W XHMHYECKOU
SKOHOMHUYHOCTH YKOHOMHUYHOCTH TEXHOJIOTHH 0€3 OIn00K
MPOTPaMMHBIX NPOTrPaMMHBIX KOMILJIEKCOB
KOMILJICKCOB
[1K-13.4. PacckazbiBaer anroput™ | IIpaBunibHbIE [lepeuncnser stansl | [lepeuncnser stansl | [IpaBUIBHO paccka3blBaeT
[Toctpoenune pa3paboTku  WH(POPMAIMOHHBIX | OTBETHI Ha | aNropuT™Ma  pa3paboTKH | ajlropuTMa pa3paboTKH | anropuT™M pa3paboTku
WHPOPMALIMOHHBIX Mojenieli  00bekTOB XuMuH U | Borpockl Ne 17, | HHGOPMALMOHHBIX UHQOPMAITMOHHBIX WHPOPMALMOHHBIX
CUCTEM Ha ocHOBe | xumudeckoii Texnosoruu (3H-9) | 20 k sxk3ameny MoJenen 00BEKTOB | MOJEIEe OOBEKTOB XWMHUH | MOZAEIEH 00BEKTOB
COBPEMEHHBIX XUMAA M XUMHYECKOH | M XMMHUYECKOW TEXHOJOTMH | XUMUU M  XUMHUYECKOU
WHPOPMAITUOHHO- TEXHOJIOTHH, HO TyTaeTcs | B NPaBWIBHOW | TEXHOJIOTHH
KOMMYHHKAIMOHHBIX B UX | IOCJE0BaTeIbHOCTH, HO
TEXHOJIOTHH u MOCJIEIOBATEILHOCTH M | ONHKCHIBAET COAEPKAHHUE HE
MaTeMaTHYECKUX 3aTpyIHSIEeTCS C | Bcex JTamoB
METO/IOB OTHCaHUEM ux
coJiepKaHus
[IpuBonut knaccudukanuio u | IlpaBunbHBIE [TpuBout [IpuBonuT knaccudukammo | [IpuBonut
JlaeT ompeJeNieHnss TpeOOBaHUM, | OTBETHI Ha | KIacCH(UKAIUIO M| HW  JaeT  ONpeielicHUs | KiaccHpUKanuio © Jaer
MPEbSBISEMBIX K | Bopocel Ne 21, | HaspiBaeTr  TpeOoBaHwus, | TpeOOBaHUH, OTIpEIeIICHUSI
MaTeMaTHYECKHUM MOJEIAM Uil | 22 K 9K3aMeHYy peabsBIsieMbIe K | IpeabaBIIsieMbIX K | TpeOoBaHHUH,
WCCIIeIOBaHNsl O0BEKTOB XUMHHU MaTeMaTHYeCKHM MaTeMaTHYECKHM MOJICIISIM | TIPEAbsBIISIEMbIX K
W XUMHYECKOH  TEXHOIOTHH, MOJIEIISIM JUISL | JUTSE WCCIIEIOBAHUS | MATEMaTHYECKIM
Ha3bIBAaET CIIOCOOBI 0OecneyeHus UCCIIEIOBaHUSl OOBEKTOB | OOBEKTOB XUMUHU U | MOJENAM UIst
atux TpeboBanuii (3H-10) XMMUU H  XUMHYECKOH | XMMUYECKOH TEXHOJOTHMH, | UCCIEA0BaHUS OOBEKTOB
TEXHOJIOTHH, HO MYTAeTCs | HO  HAa3bIBaeT  CHOCOOBI | XUMHA U XUMHYECKOU
B crocobax obecrieueHus | obecreueHus 9THX | TEXHOJIOTHH,  HA3bIBAaeT
9THUX TPeOOBaHUM TpeOOBaHMH C TNOMOLIBIO | CHOCOOBI  o0ecredyeHust
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Konx n HamMeHoBaHMe
WHIUKATOpa
JIOCTHIKEHHMS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
HaBOJSIIIIUX BOIIPOCOB 3THX TpeboBaHuit  6e3
OIMOOK ¥ HABOIIIINX
BOIIPOCOB
PacckasbiBaeT anroput™ | [IpaBunbHbIH [epeuncnser stamsl | [lepeuncnser stamnsl | [IpaBubHO paccka3biBacT
pa3paboTKu MaTeMaTH4YEeCKHX | OTBET Ha BOMPOC | alroOpuTMa  pa3pabOTKH | aaropuTMa pa3paboTKH | aITOPUTM pa3paboTKu
Modened [ ucciuenoBaHus | Ne 25 K | MaTeMaTUYECKUX MAaTeMAaTHYECKUX MOJENe | MaTeMaTH4YeCKUX
O0BEKTOB XMMHH U XUMHYECKOH | 3K3aMeHY MoJienen IUTS | JUIS WCCIIEJIOBaHUS | MOJeNen TUTS
texnomoruu (3H-11) WCCIICIOBAaHUS OOBEKTOB | OOBEKTOB XUMUHU U | UCCIe0BaHUsl OOBEKTOB
XUMHH ¥ XAMHAYECKOW | XHMHYECKOW TEXHOJOTHH B | XUMHUH U  XHUMHYECKOU
TEXHOJOTHH, HO IyTa€TCs | MPABIILHON TEXHOJIOTHH
B uX | IOCNE0BaTeIbHOCTH, HO
MOCJIEIOBATeIFHOCTH ¥ | OMHKCBIBAET COJACPIKAHHE HE
3aTpyIaHIeTCS C | Bcex ATamnoB
OTIHCaHUEM nux
coJiepKaHusl
[osicusier Meronuky paspadbotku | [IpaBuibHBIC Nmeer npencraBnenue o | [logcHsier MeToquKy | ITosicuger METOIUKY
CTPYKTYpHl ~ WH(GOPMAITMOHHBIX | OTBETHI Ha | METOIMKE pa3paboTku | pa3paboTKu CTPYKTYpPHI | pa3pabOTKH  CTPYKTYPHI
MoJiesied 00BbEKTOB XUMHH U | Bompochl Ne 18— | cTpyKTypsI UHQOPMAITMOHHBIX WHPOPMAITMOHHBIX
XUMH4YeCKoit TexHomoruu (Y-5) 20 k sK3aMeHy WHPOPMAITMOHHBIX Mojienieil 0OBEKTOB XUMHUH | MOJETeH 00BEKTOB
Mojiene 00BEKTOB | U XUMHYECKON | XUMHH H  XUMUYECKOU
XUMHH ¥ XHMHYECKOW | TEXHOJIOTHH, HO IyTaeTCsS B | TEXHOJOTHH YBEPEHHO W
TEXHOJIOTHH UCIIOJIb3YEMBIX 6e3 ommnbdok
WHCTPYMEHTAIBHBIX

cpeacTBax pa3paboTKu

Ha ocHoBe MaremaTH4yecKHX
MoJienen co3Jlaet u
MPEJICTABISIET B BUJIEC OJIOK-CXEM
QITOPUTMBI pacueTa BBIXOJHBIX
apamMeTpoB OOBEKTOB XHMHHU H
XUMHYECKOM  TEXHOJOTMH B
3aBUCHMOCTH OT HMX BXOJHBIX U
BapbUpyeMbIX mapametpoB (Y-6)

IIpaBuinbHBIE
OTBETHI Ha
Borpocel Ne 23,
24 K sK3aMeHy

Ha OCHOBE
MATEMATHUYCCKUX
MoJzenen CO3Ja€eT u

NpeACTaBiIsieT B BHIC
0JIOK-CXeM YKpYITHEHHBIE

aJITOPUTMBI pacuera
BBIXOJIHBIX  MapaMeTpoB
00BEKTOB XUMUAHU u

XHUMHAYCCKOU TCXHOJIOTHH,
KOTOpPBIC HE COACPKAT

Ha OCHOBE
MaTeMaTHYECKUX MOJEIEN
CO3JaCT U MPEJCTAaBISIET B
BHE OJI0K-CXEM AETAILHBIE

AITOPUTMEI pacuera
BBIXOJIHBIX napameTpoB
00BEKTOB XUMHHU U

XUMHUYECKOH TEXHOJOTHUH,
KOTOpBIE  coxmepkar  1—
2 omMOKHU, CBS3aHHBIE C

Ha OCHOBE
MaTeMaTHIECKUX

Moenei MPaBUIbHO
CO3laeT H  IPaMOTHO
MpEJCTaBISIET B BUJE
OJIOK-CXeM aJTOPUTMBI
pacuera BBIXOJHBIX
apaMeTpoB 00BEKTOB
XUMHA HW  XUMHUYECKOU
TEXHOJIOTHH B
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Konx n HamMeHoBaHMe
WHIUKATOpa
JIOCTHIKEHHMS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)

ONHCaHue OTJIENBbHBIX | HAPYIIEHUEM CTAHJAPTHBIX | 3aBUCUMOCTH  OT  HX
3TAroB BHIYUCIUTEIHHOTO | TIPAaBUJ BBITOJHEHUS OJIOK- | BXOJHBIX U BapbHPYEMBIX
mpouecca M UMEIT | CXeM napaMeTpoB, KOTOpbIE
OmMOKH, CBSI3aHHBIE C colepKaT OIMCAHHUE BCEX
HapylIeHuEeM 3TaroB BBIUYMCIUTEIHHOIO
CTaHJAPTHBIX MpaBUII npoiecca
BEITIOJTHEHHS OJIOK-CXEM

HNmeer HaBbiku nporpaMmHoi | ITpaBuiibHbBIN Nmeer cnabbie HaBbiku | IMeer xopomiue HaBbIKH | [leMoHCTpHpyeT

peanuzanuy HHOPMAIMOHHBIX M | OTBET Ha BOTIPOC | MMPOTPaMMHOM MPOrpaMMHON pealih3aliy | yBEpEHHBIC HaBBIKU

MAaTEMaTHUYECKUX Mozenen | Ne 26 K | peanu3auuu “H()OPMAITMOHHBIX U | IpOrpaMMHOU

00BEKTOB XMMHUU U XUMHUYECKOH | SK3aMEHY WHPOPMALTMOHHBIX U | MAaTEMAaTHYECKUX MOJIENEH | peanu3anuu

TEXHOJIOTUM C MCIOJb30BAHUEM MaTeMaTHYeCKUX 00BEKTOB XUMHH U | HHPOPMALIMOHHBIX u

COBPEMEHHBIX Mozenen O0OBEKTOB | XUMHYECKON TEXHOIIOTHU C | MATEeMaTHIECKHIX

WHCTPYMEHTAJBHBIX CPEACTB U XAMUA U XUMHYECKOM | UCHOJB30BAHUEM Mozenen 00BEKTOB

WHTETpauu pearn30BaHHBIX TEXHOJIOTHH C | COBpeMEHHBIX XUMHUM M XUMHYECKOH

MOaylied B BHIE MPOOIEMHO- HCIIOJIb30BAaHUEM MHCTPYMEHTAJIbHBIX TEXHOJIOTHH c

OPUEHTHUPOBAHHBIX COBPEMEHHBIX CpEJCTB, HO c1abo | MCTIONB30BaHUEM

MPOTPaMMHBIX ~ KOMIUIEKCOB € WHCTPYMEHTAIbHBIX pasbupaercs B | COBPEMEHHBIX

uHTEpdeicaMy HCCIIe0BATENS U CpPEeIICTB M HHTETPALMU | TEXHOJOTUSAX HHTErpalliyl | MHCTPYMEHTAIbHBIX

aJIMHHHCTPATOpA,
npeHa3HAYEHHbIX U1 PELICHUs
MOCTaBJIEHHBIX 3a/1a4
uccinenosanus (H-4)

PpCaIN30BaHHBIX Mouyneﬁ

B BUAEC  NIpoOJEMHO-
OPHEHTHUPOBAHHBIX
HpOrpaMMHBIX
KOMILIEKCOB c
uHTepdeiicamu
HCCIIEI0BATES "
aJIMUHUCTPATOPA,
npefHa3HAYeHHbIX IS

peUIC€HuA TIOCTAaBJICHHBIX
3aJa4 UCCJICO0BaHUA

peaxn30BaHHBIX MOIYJIEH B
BHJIC poOIeMHO-
OpPUCHTHUPOBAHHBIX
HPOrPaMMHBIX KOMIUIEKCOB
c uHTephericamu
UCCIIeIOBATEIS "
aJIMUHHCTPATOPA,
npeaHa3HaYEeHHBIX JUIst
pelleHrsT  TOCTaBICHHBIX
3aj1a4 McCieJ0BaHusI

CPEICTB W MHTErpaluu
peaIu30BaHHbIX MOAYJEH

B BUAEC  HIpoOJEeMHO-
OPHMEHTUPOBAHHBIX
MPOrpaMMHBIX
KOMILJIEKCOB c
uHTepdeiicamu
HCCIIe10BaTes "
aJIMUHHCTPATOPA,
MpeqHa3HaYeHHBIX IS

peumieHuA MOCTABJICHHBIX
3aJa4 UCCJICA0BaHUA
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3. TunoBble KOHTPOJIbHbIC 32JAHHUSA 1JIsl IPOBEACHUS NIPOMEKYTOYHOM aTTeCTAlNH.

a) Bompocbl 11 OLEeHKM 3HAHMIi, YMEHUIl W HABBLIKOB, C(POPMHPOBAHHBIX Y
cryaenTta no komnerenuuu IK-2:

1. Bunsl u KOMIIOHEHTHI OOecredeHHi MPOOIEMHO-OPUEHTUPOBAHHBIX MPOrPAMMHBIX
koMruiekcoB i1t CAIIP 00beKTOB XUMHM M XUMUYECKOH TexHoJoruu. [Ipumep.

2. Crpykrypa (opmMann30BaHHOTO ONHCAHHWS OOBEKTOB XUMHUH W XUMUYECKOU
TEXHOJIOTUHM KaK 00BEKTOB uccienoBanus. Bekropsl mapametpos. [lpumep dopmannzoBaHHOTO
ONMCAHUSA XUMHKO-TEXHOJIOIMYECKOI0 O0BEKTA.

3. IlocranmoBkm TumoOBBEIX 3amau wuccienoBanus it CAIIP 00bexToB XumMuu u
XUMHUYECKON TexHoNoruu. [IpuMep MOCTaHOBKM 3a/laud MCCIEIOBAHUS BIUSHHUS BapbUPYEMbIX
MapaMeTpPOB XUMHUKO-TEXHOJIOTHYECKOT0 00bEKTa HA €r0 KpUTEPUAIIbHBIEC T0KA3aTeIH.

4. TlocraHoBka 3ajgaud pa3paOOTKM THUIIOBOIO IPOIPAaMMHOrO KOMIUIEKCA JUIs
UCCIIeIOBaHMS 0ObEKTOB XUMHH U XUMHUECKOH TexHonoruu. [Ipumep.

5. DyHKUMOHANBHAS  CTPYKTypa THUIIOBOIO  IPOrPaMMHOrO  KOMIUIEKca  JUId
UCCIIeIOBaHMUsI OOBEKTOB XHMHUU M XUMHUYECKOHW TEXHOJOTHMHU. XapaKTEepHCTUKa 0a30BBIX
IIporpaMMHBbIX Moayien. ITpumep.

6. T'mbkocth mNPOOIEMHO-OPUEHTHUPOBAHHBIX MPOTPAMMHBIX KOMILIEKCOB. (CrocoOsl
oOecrieyeHns THOKOCTH.

7. CrpykTypa wuHTepdeiica wuccieaoBareiass XHUMHKO-TEXHOJIOTHYECKOTO OOBEKTa.
ITpumep.

8. Crtpykrypa unTepdeiica aAMHUHUCTPATOPa TUIIOBOTO IMPOrPAaMMHOTO KOMILIEKCA IS
UCCIIeIOBaHUS OOBEKTOB XMMUU M XUMHUYECKON TexHoimoruu. [Ipumep.

9. UML-auarpamma BapMaHTOB UCIOJIB30BAHUS KaK CIIOCOO MPEACTaBICHUS CTPYKTYPBI
M0JIb30BATEIBCKUX HMHTEP(ENCOB: AJIEMEHTHl U MpaBuiia U300pakeHus auarpaMmmsbl. [Ipumepst
JUTSI TIOJTh30BATeNel pa3IuYHbIX KaTeTOPUH.

0) Bompochl 1151 OUEHKH 3HAHWil, YMeHWii W HaBBIKOB, C(HOPMHUPOBAHHBIX Y
cryaenTa mo komnerenuuu IK-13:

10. Craguu  >KU3HEHHOTO IUMKIA  MPOOJIEMHO-OPUEHTHUPOBAHHBIX  MPOrPAMMHBIX
koMiiekcoB st CAIIP 00BbEeKTOB XMMHUH M XUMHUYECKOH TEXHOJOTHU. PabOTEI, BBEIIOIHIEMbBIE
Ha CTaJUU MPOEKTUPOBAHUS.

11. TpeGoBanusi, TpeABSBISIEMbIE K  CpeACTBAM  pa3pabOTKu  MpoOJIeMHO-
OpPUEHTUPOBAHHBIX MPOTpaMMHBIX KoMIuieKcoB ansi CAIIP 0OBEKTOB XMMHUU M XUMHYECKOH
TexHojoruu. Ilpumepsl cpencTtB pa3pabOTKH KOMIIOHEHTOB IPOrPAaMMHBIX KOMILJIEKCOB IS
UCCJICIOBAHMS 0ObEKTOB XUMHH U XUMHYECKON TEXHOJIOTHH.

12. Meronnka (HYHKIIMOHAIBFHOTO TECTHPOBAHHUS THIIOBOTO MPOTPaMMHOTO KOMILIEKCa
JUTSL UCCTIEIOBAHUSI OOBEKTOB XUMUHU M XUMUYECKON TEXHOJIOTHH.

13. DKOHOMHUYHOCTH TPOOJIEMHO-OPUEHTHPOBAHHOTO TPOTPAMMHOTO  O0ECTICUCHHS:
MOKAa3aTeNN U CPEJCTBA OLIEHKH.

14. Bunsl TOKyMEHTOB Ha pa3pabOTKy M 3KCIUTyaTaluio MPoOIeMHO-OpUEHTUPOBAHHBIX
nporpaMMHbIX KoMIuieKcoB a7isi CATIP 00beKTOB XMMHUM M XUMHUECKOH TexHonoruu. CoctaB u
coJiep’kaHue MporpaMMHOro 1okymeHnTta «TexHuueckoe 3aganue». [Ipumep.

15. Bunsl TOKyMEHTOB Ha pa3pabOTKy M KCILTyaTalUi0 MPOOIeMHO-OPUEHTHPOBAHHBIX
nporpaMMHbIX KoMiiekcoB uisi CAIIP o0bekToB XuMuu B XuMudeckoi Texnosnoruu. CoctaB u
COJIEpaHUE OJKCIUTyaTallMOHHOTO MPOTrpaMMHOTO JoKyMeHTa «OmnucaHue MNpPUMEHEHUS.
[Tpumep.

16. Buapl TOKyMEHTOB Ha pa3paldOTKy U AKCIUTyaTalHIo MPOOIEMHO-OpUEHTUPOBAHHBIX
nporpaMMHbIX KoMiiekcoB uisi CAIIP 00bekToB XuMuUM B XUMU4ecKoi TexHosoruu. CoctaB u
COJIEpKaHUE HIKCIUTyaTallMOHHOTO MPOTPAMMHOIO JOKyMeHTa «PyKOBOJICTBO CHCTEMHOTO
nporpammuctay («PykoBoacTBo mporpammucTa» win «PykoBoacTBo omneparopay). [Ipumep.
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17. ba3pl maHHBIX Kak WH(OPMAIMOHHBIE MOJEIU OOBEKTOB XUMHUU M XUMHUYECKOU
TEXHOJIOTUH. XapaKTePUCTUKA YPOBHEH U MOJICIICH MPE/ICTABICHUS TaHHBIX.

18. Monenu onucaHus XapaKTEPUCTUK OOBEKTOB XUMUU M XUMUYECKOW TEXHOJIOTHH Ha
KOHIICTITyaJIbHOM M JIOTHYECKOM YpOBHsIX. [IpuMep KOHIENTyaIbHON MOJIEITH OMUCAHUS JaHHBIX
XUMHUKO-TEXHOJIOTUIECKOTO 00BEKTA.

19. Mopenu onucaHus XapaKTEPUCTHK OOBEKTOB XMMHUU M XMMHYECKOW TEXHOJIOTHU Ha
KOHIENTYaTHhHOM H JIOTHYECKOM YpOBHsX. [IprMep maTarorndeckoil Moy OMMCAHUS TaHHBIX
XHUMHKO-TEXHOJIOTHYECKOTO OOBEKTA.

20. Anroput™m pazpaboTku HH()OPMAIIMOHHBIX MOJIENECH 0OBEKTOB XUMUU U XUMHYECKON
TEXHOJIOTHH.

21. Knaccudukanuss MaTeMaTHUYECKUX MOJENCH, MPUMEHSEMBIX IS HCCISIOBaHUS
O0OBEKTOB XHUMHHM W XUMHUYECKOW TeXHOJOTWU. llpumep MaTeMaTudeckoil Mojenu s
UCCJICIOBAHMSI XUMUKO-TEXHOJIOTUYECKOTO 00BEKTA.

22. TpeOoBaHUsI, TPEABABISCMbIE K MAaTEMAaTHYCCKHMM MOJCISAM JUIS HMCCIICOBAHUS
00BEKTOB XUMUU U XUMUICCKOU TEXHOJIOTHH.

23. MareMaTHUYeCKHil amnmapar, HCIOJIb3YeMbIii B TCOPETUYCCKHX M IMITUPHYCCKHX
MOJICTISIX IS HCCICNOBAaHUS OOBEKTOB XHMHHU W XHMHYECKOH TexXHooruu. Illpumepsl
YpaBHEHHIA TEOPETUYCCKON M IMITUPHUUCCKON MOJICIICH.

24. DyieMeHTBI W TIpaBWJIA TOCTPOCHHS OJIOK-CXEM alTOPUTMOB pacueTa BBIXOJHBIX
napaMeTpoB OOBEKTOB XMMHHU M XUMHYECKOW TeXHOJOrHH. [Iprmep OJIOK-CXEMBbI alropurMa
pacuera.

25. Anroput™ pa3pabOTKU MaTeMaTUYeCKHX MOJENEH UIsl MCCIIeOBaHUS OOBEKTOB
XUMHUHU U XUMHUYECKON TEXHOJIOTHH.

26. MeTtonvka U HHCTPYMEHTAIIbHBIE CPEACTBA MMPOTPAMMHON peain3allui U HHTEeTPaluu
WH(OPMAITMOHHBIX U MaTEMATHYECKUX MOJCJIe 00bEKTOB XUMHUH ¥ XUMHUYECKON TEXHOJIOTHH B
BU/JIE MPOOIEMHO-OPUEHTUPOBAHHBIX MPOTPAMMHBIX KOMILIIEKCOB.

IIpu cpade sK3aMeHa CTYACHT MOJIYy4YaeT ABa BOIIPOCA U3 MEPEYHs, IPUBEICHHOTO BBIIIIE.
Bpemst moIrOTOBKY CTyIeHTa K YCTHOMY OTBETY Ha BOTPOCH — 110 30 MUH.

4. MeToanyeckne MaTepuajbl Ul ONpeJesieHUs] MPoUeAypP OLEHHBAHUSI 3HAHMM,
YMEHHI U HABBIKOB, XapaKTePHU3YIOIIHUX ITANbl GOPMUPOBAHUA KOMIIETECHIIHI.

[IpomexyTouHas arTecTalyss MO TUCIUIUIMHE TMPOBOAUTCS B COOTBETCTBHH C
tpedoBanusmMu CTO CITIOI' TU(TY) 016-2015 KC YK/IB. Ilopsgok opraHu3anuy U MPOBEICHUS
3a4€TOB M SK3aMEHOB.

[To mucrUIUIMHE TPOMEKYTOUHAS aTTECTAIUs IPOBOJAUTCS B (hOpMe dK3aMeHa.

[llkana  omeHWBaHUST  Ha  JK3aMeHe  OammpHas  («OTJIMYHO»,  «XOPOIIO»,
«YJIOBJICTBOPUTEILHOY», «HEYAOBIECTBOPUTEILHO»). [IpH 3TOM OIEHKAa «yTOBIECTBOPHTEIHHO)
COOTHOCHUTCS C TIOPOTOBBIM YPOBHEM C(HOPMHPOBAHHOCTH KOMIIETECHIIUH.
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