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

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpraTa 00y4aroImuics JOHKEH OBIIAIETh CISIYIOIUME pe3ylbTaTaMyu 00y4YeHuUs

10 JUCHUILINHE:.

Ko 1 naumenoBanue

KOII U HAMMCHOBAHUC MHJUKATOpA

[Tnaaupyemble pe3ynbTaThl 00ydeHUS

KOMIIETEHIIMH JIOCTHIKEHHST KOMIIETEHIIMH (TeCKpUIITOPHI)
K-2 IIK-2.8 3HaThb:
Cnocoben OCYIIECTBIIATh | DYHKIIMOHATIBLHOE MPOCKTHPOBAHKME | BUJABI W KOMIIOHEHTBI ~ OOCCIICYCHHH  MPOOJIEeMHO-
KOHIENTYaIbHOE, (YHKIIMOHATBHOE U | MPOOJIEMHO-OPUCHTHPOBAHHBIX MPOTPAMMHBIX | OPUCHTUPOBAHHBIX  TPOTPAMMHBIX  KOMIUIEKCOB IS

JIOTUYECKOE MPOCKTHUPOBAHUE CHCTEM
CpeOHEer0 W KpYMHOro Macmraba u
CJI0KHOCTH

KOMILIEKCOB C UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

ABTOMATHU3MPOBAHHBIX CHUCTEM O0pabOTKHM HHpOpMaLUKU U
yrnpasieHus (ACONY) o0beKTaMH XUMHUH U XUMHUYECKOU
texHosoruu (3H-1);

(YHKIMOHATBHYIO  CTPYKTYPY THIIOBOTO IPOTPAMMHOTO
KOMIUIEKCA JUIsl  UCCIENOBaHUS OOBEKTOB XHMHU U
XxuMuueckoi Texnonoruu (3H-2);

CTPYKTYpbl HHTEep(hEHCOB UCCIIeI0oBaTENs U aMUHUCTPATOPa
TUIIOBOTO TPOTPaMMHOTO KOMIUIEKCA JJIsl HCCIIEIOBAHUS
00BEKTOB XUMHUH U XUMUYecKoi TexHosoruu (3H-3).

Ymersn:

pa3pabaTeiBaTh (PYHKIMOHAIBHBIE CTPYKTYPHI MPOrpaMMHBIX

KOMIUIEKCOB ~ JIJII  UCCJICIOBaHUSI OOBEKTOB XHMHH U
xuMu4ueckoi rexuonoruu (Y-1).

Baaners:

HaBBIKAMU pa3paboTku CTPYKTYD uHTepdeiicoB
HCCIIEIOBATENIE W aAMHUHUCTPATOPOB  MPOTPAMMHBIX
KOMIUIEKCOB  JUISS  UCCIIEJIOBaHHS OOBEKTOB XUMHH U

XUMUYECKON TexHosoruu B Buae UML-nuarpamm BapraHTOB
ucnosb3oBanus (H-1).

MK-2.9

dopmanuzanus peuieHus 3aaad MpeIMeTHON
o0nactu c YCTaHOBKOM MIPUYNHHO-
CIIEZICTBEHHBIX CBSI3€M MeEXIy MapaMeTpaMu
00BEKTA UCCIIETOBAHUS

3HaTh:
CTPYKTYpY (HOpMaTn30BaHHOTO OMHUCAHUS OOBEKTOB XUMHH U
XUMHUYECKON TEXHOJOTHU KaK 0O0BEeKTOB uccienoBanus (3H-

4);
ITIOCTAaHOBKHU THUITOBBIX 3a1a4 HNCCIICI0OBAHUA (aHanma
HpI/I‘II/IHHO-CHeILCTBeHHBIX CBSI3CI71) O6’bCKTOB XUMHUHN n

4




Kox u HaumenoBanue
KOMIICTCHIINN

Kon n HanMeHoBaHUE HHIUKATOPA
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(1eckpunTOpHI)

XUMHAYECKON TEXHOIOIHH pa3andHbIx BHI0B (3H-5).

Ymersn:

COCTaBJIATh (POpMaIM30BaHHbIE ONMHUCAHUSA O0BEKTOB XUMUH U
XUMHYECKOH TEXHOJIOTUU KaK OOBEKTOB WCCIEAOBAHUS B
pe3yibTate aHaiM3a WX  CTPYKTYpHO-()YHKIIMOHAIbHBIX
xapakrepucTuk (Y-2).

Baanern:

HAaBBIKAMHM TIOCTAHOBKH 3aJa4d HCCIeqoBaHus (aHaiHM3a
NPUYMHHO-CIEICTBEHHBIX CBS3€i) OOBEKTOB XHUMHUU U
XUMUYECKON TEXHOJOTHU Ha OCHOBE UX (POPMAIM30BAHHOIO
onucanus (H-2).

MK-13

Cnocoben MIPOBOAUTH Hay4YHO-
UCCIIEIOBATEIbCKUE u OIIBITHO-
KOHCTPYKTOPCKHE  pa3paboTKu
OT/IENIbHBIM Pa3fiesiaM TeMbI

110

K-13.3

IIpuMeHeHHe  cUCTEMHOro  moaxoza K
nH(POPMATHU3ALNU M aBTOMATHU3ALUU PELICHUS
MIPUKJIAJHBIX 3a1a4

3HaTh:

CTaJUM >KU3HEHHOTO IMKJIa MPOoOIEeMHO-OpPHUEHTHPOBAHHBIX
nporpammMHbIX KoMmIiekcoB aiisi ACOMY oObekTamu XuMuu
U xumuvecko Texuosoruu (3H-6);

TpeboBaHMs, MIPEAbSIBISIEMBIC K COBPEMEHHBIM
UHCTPYMEHTAIBHBIM  CPEICTBAM  pa3paboTKu  TUOKUX
poOJIEMHO-OPUEHTUPOBAHHBIX MPOTPAMMHBIX KOMILJIEKCOB
st ACONY o0bekTaMu XUMHUHM M XUMUYECKON TEXHOIIOTUU

(3H-7);
BUJIbI, COCTaB M COJIEp’KaHHE JOKYMEHTOB Ha pa3pabOTKy M
IKCIUTyaTaluIo pOo0JIEMHO-OPUEHTUPOBAHHBIX

nporpaMMHbIX komiiekcoB it ACONY obbekramMu XUMUU
1 XuMu4eckoi texuomoruu (3H-8).

Ymern:

pa3pabaTeiBaTh  TEXHUYECKHE  3aJlaHUsS Ha  CO3JIaHHE
MPOrPaMMHBIX KOMIUIEKCOB ISl HCCIIEIOBAaHUS OOBEKTOB
XUMHHU ¥ XUMHYECKON TexHosoruu (Y-3);

OCYIIECTBIISITh OOOCHOBAHHBI BHIOOP HHCTPYMEHTATBHBIX
CpencTB  pa3pabOTKM TPOTPAMMHBIX  KOMIUIEKCOB  JIJISI
WCCIIeIOBaHUS OOBbEKTOB XMMHUHM U XUMHUYECKOU TEXHOJIOTHH
(V-4).

Baapers:

HaBbIKAMU  (YHKIIMOHAJILHOTO TECTUPOBAHUS W  OICHKH

5




Kox u HaumenoBanue

Kon n HanMeHoBaHUE HHIUKATOPA

[Inanupyemble pe3ynbTaTbl 00yUeHHs

KOMIIETEHITUN IOCTIDKEHNS KOMIIETEHIINHT (eckpunTOpHI)

9KOHOMHUYHOCTH MIPOrPaMMHBIX KOMIIJIEKCOB JUIST
HCCIEO0BAHNS O0BEKTOB XHMHHU M XUMHYECKOH TEXHOJIOIHU
(H-3).

IIK-13.4 3HaTh:

[ToctpoeHre WHGOPMAIMOHHBIX CHUCTEM Ha | aJITOPUTM pa3paObOTKH MH(POPMAIMOHHBIX MOJIEICH 00BEKTOB

OCHOBE  COBPEMEHHBIX  HMH(DOPMAIMOHHO- | XUMHUH U XUMHUYECKO# TexHomoruu (3H-9);

KOMMYHHKAITHOHHBIX TEXHOJIOTHI U | KiaccupuKamuio W TpeOOBaHUSA, MPEAbIBIAEMbIE K

MaATEMaTH4YCCKUX MCTOA0B

MaTeMaTHYECKUM MOJEISIM JUIsi  MCCIEeOBaHUs OOBEKTOB
XUMHUH U XumMudeckoit texuomnorun (3H-10);

QITOPUTM  Pa3pabOTKM  MaTeMaTHYECKUX MOJENer s
UCCIIEJIOBaHUSI OOBEKTOB XUMHUU M XMMHUYECKON TEXHOJOTUU
(3H-11).

Ymersn:

pa3pabarbIBaTh CTPYKTYPHl HH(POPMAIIMOHHBIX MOZEIEH
00BEKTOB XUMUH M XUMU4ecKoi TexHonoruu (Y-5);

Ha OCHOBE MAaTEMaTHYECKHX MOJEJCH CO3[aBaTh ajJrOPUTMBI
pacueTa BBIXOJHBIX [apaMeTpOB OOBEKTOB XHUMHH H
XUMHAYECKON TEXHOJIOTWH B 3aBHCHMOCTH OT MX BXOJHBIX U
BapbHpyeMbIX apametpos (Y-6).

Baaners:

HaBBIKAMHU TPOTPAMMHON peanu3aluu HHPOPMAIIMOHHBIX U
MaTeMaTHYeCKUX MOJEJe OOBEKTOB XUMHH M XUMHUYECKOU
TEXHOJIOTHH C UCIIOJIb30BaHUEM COBPEMEHHBIX
WHCTPYMEHTAIIBHBIX CPEJICTB M WHTETPALMH peaTM30BaHHBIX
MoJyJen B BUJIE poOJIeMHO-OPUEHTUPOBAHHBIX
MPOTPaMMHBIX KOMIUIEKCOB ¢ MHTep(delicaMu nccieoBaTels
U aAMHHHCTpATOpa, TMPEIHA3HAUEHHBIX JUIS peIleHUs
MOCTABJICHHBIX 33/1a4 uccienoanus (H-4).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

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

B MeroguueckoM 1aHe JAMCUMIUIMHA ONMPAeTCs Ha AJIEMEHThl KOMIIETEHIIMH,
c(hOpMHUPOBAHHBIE MPU H3YYCHUH TUCHUILINH «MaTeMaTuuecKuil aHanus», «BerauciauTenbHas
MmareMaTHkay, «Pa3paboTka mporpaMMHBIX cuUcTeM», «ba3bl JaHHBIX», «MeTrponoruyeckoe u
METOAMYEeCKOoe obOecreueHrue aBTOMATH3MPOBAHHBIX HH(MOPMAIIMOHHBIX CHCTEMY», «XHUMHUS»,
«Puszukay, «[Ipoueccs! 1 annapaTbl XUMHUYECKUX 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 XUMHMYECKOH  TexHoiorum», «OCHOBBI  pa3paboTKu
ABTOMATHU3UPOBAHHBIX HHq)OpMaHHOHHBIX CHUCTEM», «MaTtemaTnueckoe MOACIINPOBAHUC
XUMUKO-TEXHOJIOIMYECKMX OOBEKTOB C paclpelesieHHbIMU [apaMeTpamMu», a Takke Ipu
BBIIIOJJTHEHUM  NPOU3BOJCTBEHHON  NpPaKkTUKM  (HAay4dHO-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 eAUHUIL / 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 npoexktuposanue (KP nam KIT) —

KCP 4

Jpyrye BUJbl KOHTAaKTHOM 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 AMCHUMILIMHBI U BUABI 3aHATHIL.

/o

3aHATHA
CEMHUHAPCKOT0
THIIA,
aKaJl. 4yachl

HaumenoBaunue
pazzaena TUCIUILITUHbBI

3aHATusg JICKIHUOHHOI'O THIIA,
aKaJ. 4achbl

CeMuHapsbl u/uinm
MPAKTUYCCKUE 3aHATHS

JlabopartopHbie
paboThI

CamocTosiTenpHas padbora,
aKaJl. 4ackl

dopMupyeMbIe KOMIETEHITUN

dopMupyembie HHIUKATOPBI

ITocTanoBku 3a;aq 4
HCCIICIOBAHUS TS ACOny
00BbEeKTaMH XHMHH U XHMHYECKOH
TEXHOJIOTUH. [Ipumepsr
po0JIEMHO-OPUEHTHPOBAHHBIX
MPOTPAMMHBIX ~ KOMIUIEKCOB  JJIst
ACONY oObekTaMHd XHUMHH U
XAMUYECKON TEXHOJIOTHU

4 [1K-2

[1K-2.9

Craguu JKM3HEHHOro IMKiIa, | 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

WNupopmanronnsie 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
HaumMmeHoBaHue 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 |
nepepadoTKH), UX CTPYKTYpHO-(YHKIMOHAIbHBIE
xapakTepucTuku. [Ipumeps! BeniecTB, MaTeprualioB




No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

n XHUMHUKO-TCXHOJOTUYCCKUX IMponeccoB
PA3JIMIHBIX KJIACCOB.

DopMaIM30BaHHOC ONMCAHUE O0BEKTOB XUMHUU
M XUMHYECKOW TEXHOJOIHMHM KaK OOBEKTOB
ucciaeaoBanus.  [locTaHOBKM  THUHNOBBEIX  33Jad
HCCIEI0BAHUS )4 NPUMEPHI npo0JEeMHO-
OPMEHTHUPOBAHHBIX _ MPOIPAMMHBIX  KOMILIEKCOB
11 ACONY o0beKTaMM XHMHUU M XHMUYECKOU
TEXHOJIOTHU

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

ITocTaHOBKM THIOBBIX 3aJa4 MCCIEIOBAHUS
(ananM3a MPUYMHHO-CIICICTBEHHBIX CBS3CH) AJIA
ACOMNY o00bekTaMd XHMHH W XHMHYECKOH
TEXHOJOTHH: 3ajJada UCCIICIOBAHUS  BIUSHUS
coctaBa CMecH Ha ee (PU3UKO-XUMHUYECKHUEe
CBOIMCTBa Ha OCHOBE OOpaOOTKM MAaHHBIX; 3a7ada
WCCIIEIOBaHMS BIMSHHS PEXKUMHBIX ITapaMeTpoOB
(ynpaBisomux BO3/JICHCTBUI) npoiecca
MOJIy4eHUsl MaTepuana (U37eNus) Ha ero CBOHCTBa
(moka3zaTenu KayecTna).

[Ipumepsr POOJIEMHO-OPHUEHTUPOBAHHBIX
nporpaMMHbIX kKomiuiekcoB st ACONY ¢usuko-
XUMHUYECKUMH  TpOIeCCaMHM  TONyYeHUs U
nepepaboTKH BEIIECTB U MAaTEPHAIIOB Pa3JIMUHBIX
KJIACCOB.

Cragnn JKH3HEHHOT'O LIMKJIA, BUIbI
o0ecneUeHNI M IOCTAHOBKA 3aJ1auyd Pa3paOOTKH
poOJIEMHO-OPUEHTHPOBAHHOIO  IIPOrPaMMHOTIO
KOMILIIEKCa

XapakTepuCTUKa CTAAUN KU3HEHHOIO IIMKJIA
MPOOJIEMHO-OPHUEHTUPOBAHHBIX MPOrpaMMHBIX
komiuiekcoB it ACOMY oOpexkrtamMu XUMHUU U
XHMHYECKOH TEXHOJOTHH. PaOOTHI, BBINOIHICMBIC
Ha CTaJu TPOCKTHUPOBAHMSI.

Buasr n KOMITOHCHTBI obecneucHUA
poOJIEMHO-OPUEHTUPOBAHHBIX MPOTPAMMHBIX
xoMIuiekcoB mit ACOUY oObekTaMH XUMHUH H
XHUMHYECKOU TEXHOJIOTHH.

[TocraHnoBka 3amauu  pPa3pabOTKU  THIIOBOTO
MPOrPAaMMHOI0 KOMIUIEKCA JUIsi  HMCCIEAOBaHUS
00BEKTOB XUMHUH U XUMUYECKON TEXHOJIOTHHU.

DOyHKIIHOHAIIFHAS CTPYKTYpa THITIOBOT'O




No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

IPOrPaMMHOTO KOMIUIEKCA JUIS WCCIIEIOBAHMUS
00BEKTOB XUMUM U XUMUYECKOH TEXHOJIOTUU

XapaKkTepucTuKa 0a30BbIX MOJTyJIeH
KOMILIEKCAa: MOAYJIb aBTOPU3ALMU T0JIb30BaTEIIEH;
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
Nn00aBleHMs, PENAaKTUPOBAHUS U yJaJleHUs
3anucei B 0a3e NaHHBIX.

I'n6xocTh NPOrpaMMHOrO KOMILIEKCA.

CtpykTypsl ~ MHTEpQEHCOB  HCCIenoBaTes
0o0beKTa M  aAMMHUCTpATOpa HPOrPaMMHOIO
KOMILJIEKCA. UML-nuarpamMma BAPUAHTOB
UCIOJb30BaHUS KaK CHOcOo0  IMpeJCTaBICHUS
CTPYKTYpbl ~ TIOJIB30BATEIICKUX  HHTEP(ENCOB.
DJeMeHThl uarpaMMbl: BapHMaHT MCIIOJIb30BaHMUS;
aKTep; OTHOIICHHS acCCOUMAIMH, BKIIOYECHUS WU
pacupeHus; IpUMEYaHUsl. [TpaBuna
M300paKeHUs! TarpaMMBl.

HMHCTpYMEHTAIbHBIE  CPEACTBA  pa3paboOTKu
pOoOJIEMHO-OPHEHTUPOBAHHEIX IPOTrPaMMHBIX
KOMILIEKCOB

TpeboBanus, IIpEAbSBISIEMbIE K
WHCTPYMEHTAIBHBIM  CpPEACTBaAM  Pa3pabOTKu
poOJIEMHO-OPUEHTUPOBAHHBIX MIPOTPaMMHBIX
xoMIuiekcoB M1t ACOUY oObekTaMu XHUMHUH H
XAMHYECKON TEXHOJIOTHH.

Bepudukanus u JIOKYMEHTUPOBaHUE
HDO6H€MHO'ODI/ICHTHDOB3HHBIX IIPOIrpaMMHBIX
KOMILJIEKCOB

IloHsTe W OCHOBHEIEC BUJbl TCCTHUPOBAHMA.
Metonuka  (YHKIIMOHATBHOTO  TECTUPOBAHUS
MpoOJIEMHO-OPUEHTUPOBAHHOTO  MPOTPAMMHOTO
obecniedeHus (TECTUPOBAHUE 110 METOAY «U4E€PHOTO
smukay). OneHka SJKOHOMUYHOCTH TMPOTPAMMHOTO
obecrnieueHusl.

Bunet  nokymeHToB  Ha  pa3paboTKy U
JKCILTyaTaluIo MPOOJIIEMHO-OPHUEHTUPOBAHHBIX
NpOrpaMMHBIX  KomruiekcoB gt ACOUY
06’b€KTaMI/I XUMHU W XUMHYECKOU TEXHOJIOTHH.
CocraB u conepxanne JOKyMeHTOB «TexHuueckoe
3aganue» u «OnucaHue NMPUMEHEHUsD).

NudopMalinoHHbIe MOAETH JISI MCCIENOBAHMUS
00BEKTOB XUMUHU Y XUMHUYECKON TEXHOJIOTUHU
ba3pl ngaHHBIX — WHGOOPMAIMOHHBIC MOJIETH
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No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

00BEKTOB XUMUU U XUMUYIECKOU TEXHOIOTHH.

XapakTepucTUka  YpoBHEM M Mojeieu
MpEeACTABICHUS JaHHBIX MPEIMETHON 00J1acTH MpHU
XpaHEHUH.

Mopnenu omnmcaHus XapaKTEPUCTUK OOBEKTOB
XUMHUM W XUMHYECKOM  TEXHOJOTMH  Ha
KOHIIETITYaJIbHOM M JIOTHYECKOM YPOBHSIX.

Anroput™M  pa3paboTku  HMH(OPMALMOHHBIX
Mojeneii OOBEKTOB XUMHUM U XUMHYECKOH
TEXHOJIOTHUHU.

MareMaTH4eCcKue MOACIM JJIsl HMCCIICAOBAHMS
00BEKTOB XUMHUH U XUMHUYECKON TEXHOJOIUU

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

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

MareMaTrrueckuil ammapar, 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;
CrieliaibHble CUMBOJIBL. [IpaBWiia mnpuMeHEeHUs
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-OPHUEHTUPOBAHHOLO MPOrpaMMHOIO
kommyekca gt ACOWY  3aiaHHBIM _XHMHKO-
TEXHOJIOTMYECKHUM 00BEKTOM

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

PaspaboTtka maTemaTthuyeckol Monaenu U
IPOrPaMMHOTO MOJYJIS IS pacdyeTa mapaMeTpoB
COCTOSTHUS (TeMIepaTyphl U BSI3KOCTH MaTepuana,
pacmpeNeNieHHbIX 10  JUTMHE CMECUTENs) |
KpUTEpUATILHBIX nokaszarenen
(TpOM3BOUTEITHLHOCTH CMECUTEIIS, TEMIIEPATYPHI U
BA3KOCTH MPOAYKTa) OOBEKTa HCCIEIOBAHHS B
3aBUCHMOCTH OT TEOMETPUYCCKUX IapamMeTpOB
CMECHTENs, MapaMeTpoB CBOWMCTB Marepuaia Hu
PEKUMHBIX napamMeTpoB npoiiecca c
ABTOMATUYECKUM  KOHTPOJEM  TMOJHOTBl U
KOPPEKTHOCTH BXOJHBIX JAHHBIX, OIEHKOH 3arpar
BBIUMCIIUTENBHBIX PECYPCOB Ha MOJETHPOBAHUE U
reHeparei oTyeToB o0 MojaenupoBanuu. Co3manue
rpadpuueckoro uHTepdeiica wuccienoBaTens C
ucrionp3zoBanuem  s3eika UML  u cpenbr
POrPaMMHUPOBAHUS. OyHKIMOHAIBHOE
TECTUPOBAHUE MIPOrPaMMHOTO MOJTYJISL.
[TpoBeneHre BBHIYUCIUTENHLHOTO YKCIEPUMEHTa TI0
WCCJICJIOBAHUIO BIIMSIHHUS PEXKHMHBIX TapaMeTpOB
XUMHUKO-TEXHOJIOTHYECKOTO  O0BbEeKTa Ha  €ro
KpUTEpHUAIbHBIC TIOKa3areiaw (IMOCTPOCHHE U
aHaJlU3 CTaTUYECKHX XapaKTePHCTUK OOBEKTa).
ITonroroBka oTdera o JaboparopHoi padore 2.

10

KtCmMm

HWudopmaniioHHasl  MOJeNb  JUIsl  XpPaHEHUS
JAHHBIX _ 33JIAHHOTO  XWMHUKO-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  Mojenacii  onmcaHus  3aJaHHOTO
XHMMHKO-TEXHOJIOTHYECKOTO 00BEKTa
HCCIICIOBAHUSA B IIPOOJIEMHO-OPHEHTUPOBAHHBIN
IPOTPAMMHBIN KOMILIEKC

Coznanue nmporpaMMHOTO HHTepdeiica ¢ neIbio
WHTETpaIKi MaTEMaTHICCKON 1 MH(POPMAITMOHHOMN

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
UCCIICIOBAaHUSL  PEXHUMOB  (DYHKIIMOHUPOBAHUS
3aJJaHHOTO XHWMHUKO-TEXHOJIOTHYECKOTO OOBEKTa.
Pa3zpaGoTka Monyns aBTOpHU3alMK IHOJb30BaTENeH
IPOrpaMMHOr0  KOMIUIEKca  (MCCIel0BaTelNb,
aJIMUHUCTPATOP). Pazpabotka MOJTYyJIs
MaHMITYJTUPOBAaHMUS JAaHHBIMH B 0a3e JaHHBIX
CBOWCTB MaTepHaoB u HMIIUPUYECKUX
KOX(P(UIIMEHTOB MaTeMaTHYECKOH MOAETU W
uHTepdeiica  aaMUHHUCTpaTopa  MPOTrPaAMMHOIO
KoMmIuiekca. TectupoBanue paboThl IPOrPaMMHOIO
KOMIUIEKCa  JUIi  pa3iiMyHbIX  MOJU(UKAIMHA
o0beKTa UCCIIEIOBaHUS (reoMeTpHUECKHX
apaMeTpoB CMECUTEJNIs, THUIIOB MaTepUAJIOB).
ITonroroBka 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 CocraBineHue (OpPMaATU30BAHHOTO OMMCAHUS 4 ITpoBepka
3aJJaHHOTO XHWMHKO-TEXHOJIOTUYECKOTO O0BEKTa 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 MPOTrPAMMHOIO 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-TEXHOJIOIMYECKOI0 OOBEKTa, BBITTOJTHEHHS
BKJIIOYAIOILIETO  TOJCUCTEMY MaTeMaTUYecKOro 3aJlaHus IpU
MOJIETTUPOBAHUS 00BeKTa, 06a3y  JaHHBIX 3alUTe OTYeTa
XapaKTEePUCTUK O0OBeKTa U KOI(PPUIIUEHTOB 0 TabopaTOpHOU
MaTeMaTHYeCKOM MOJETH, MOAYJb BU3YyalU3alluu pabore 4
pe3yabTaToB MOJIEJINPOBAHMUS, MOJyJIb
dbopMHpOBaHHUA W  COXPAaHEHHS OTYETOB O
MOJICJINPOBAaHUM, MHTEpQEIchl HccienoBaTens u
aJIMUHUCTPATOPA.
2 ObocHoBaHMe BbIOOpa cpensl 6 IIpoBepka
IPOrpaMMHUPOBAHUs JUIsl pa3pabOTKU MOAyNed 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/JaHHOTO  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
MPOrPpaMMHOTO KOMIUIEKCA JUIS  HCCIICAOBaHUS pe3ysIbTaToB
3aJJaHHOTO XWMHKO-TEXHOJIOTHYECKOTO O0BEKTa BBITTOJTHEHHS
(XapaKkTepUCTHK MaTeMaTHYECKOTO0, 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
«PyKOBOJCTBO ~ CHCTEMHOTO  MHPOTPAMMUCTA», KOHTPOJIbHBIM
«PykoBoacTBO mporpammmcray, «PyKoBOICTBO BOIIPOCAM TIPH
oreparopay. 3alUTe OTYeTa
0 1abopaTopHOi
pabote 4
3 YcioBHBIC 0003HaueHUS u 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
ITOPUTMOB, TPOTPaMM, JIaHHBIX M  CHCTEM.
O003Ha4eHUs YCIIOBHBIE M ITPABHJIA BHITIOJTHEHUSI.
3 IloctpoeHne  Monenu  ONUCAaHHUS  JAHHBIX 4 IIposepka
(cBoticTB MaTepHaloB, OIMITUPUIECKUX pe3yabTaToOB
K03 (HUIIIEHTOB MaTeMaTU4eCcKOn MOJIEIIH, BBITIOJIHEHUS

3aBHCAIINX OT THIIOB MaTepI/IaJ'IOB) 3aaHHOI'O
XHUMHUKO-TCXHOJIOTHYCCKOT'O 00BEKTa
HCCIICOO0BAaHN Ha KOHIICIITYaJJbHOM YPOBHC 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 MOJIETU 4 [IpoBepka
ONMCaHUs  JIaHHBIX  (CBOWCTB  MaTepHaJIoB, pe3yJIbTaToB
SMIUPUUYECKUX KOIPPUIIMEHTOB MaTeMaTHUYECKON BBITMIOJTHEHUS
MOJICTIM, 3aBUCSIIMX OT THUIIOB MaTepUaloB) 3aJlaHus Ipu
3aJJaHHOTO XHWMHUKO-TEXHOJIOTMYECKOTO O0BEKTa 3alUTe OTYeTa
HCCIIEIOBaHUS. 0 J1a00paTopHOM
pabore 3
Uroro 44

4.4.1. Ilpumepbl BONPOCOB /Ui KOHTPOJS CAMOCTOSTEIbHOH PadoThl
00y4YaK N XCS.

1. Buapl TOKyMEHTOB Ha HKCILTyaTalio0 MPOOJIEeMHO-OPUEHTUPOBAHHBIX MMPOTPAMMHBIX
koMiiekcoB i1t ACOUY o0bekTaMu XUMHUH U XUMHYECKON TEXHOIOTUH.

2. CocTaB ¥ cojiep)aHHe dKCIUTYaTallMOHHOTO MPOTPAMMHOT0 JOKyMeHTa «PykoBoaCTBO
CHCTEMHOT'O ITPOTPaMMUCTa.

3. CocTaB ¥ cofep)aHue dKCIUTYaTallHOHHOTO MPOTPAMMHOTO JOKyMeHTa «PykoBoaICcTBO
MIPOrpaMMHUCTa.

4. CocTaB u cojepx’aHue YKCILTyaTal[MOHHOTO MPOrPaMMHOI0 IOKyMeHTa «PykoBoacTBO
oreparopa.

5. DnemMeHTHl OJ0K-CXEM aJIrOpUTMOB pacueTa BBIXOJHBIX IapaMeTPOB 0OBEKTOB XUMUU
1 XUMHYECKON TEXHOJIOTHH.

6. [IpaBwmiia MOCTPOEHUS AITOPUTMOB pacueTa BBIXOJHBIX MapaMETPOB OOHEKTOB XUMHUHU
1 XUMHYECKON TEXHOJIOTHH.

5. IlepeyeHb y4eOHO-METOAMYECKOr0 o0ecnedeHHUs! UIsI CAMOCTOATEIbHOI padoThl
o0yyaromuxcs 1Mo JAMCIUIIHHE.

Metoanueckue ykazaHus AJs 00ydaroIuxcs 1Mo OpraHu3aluy caMoCTOATEIbHOW paboThI
N0 JWCUWIUIMHE, BKIIIOYAs IMEPEYeHb BOIMPOCOB IS CAMOCTOSITENLHOTO HW3y4eHHs, (DOPMBI
KOHTPOJISI CaMOCTOSITENIbHOW paboThl MO AUCHUIUIMHE M TpeOOBaHMS K WX BBINOJIHEHHIO,
pa3MelieHbl B 3JEKTPOHHON MH(OpMannoHHO-o0pa3zoBatenbHOM cpene CIIOITU(TY) Ha
MenuarnopTaie no aapecy: https://media.technolog.edu.ru.

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

[IpomexyTouHas aTTecTanys 1o IUCHUIUIMHE TPOBOAUTCS B (POpMeE dK3aMeHa.

DOK3aMeH TMpelycMaTpUBaeT BBIOOPOYHYIO MPOBEPKY OCBOEHHUS NPEAYCMOTPEHHBIX
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 miig ACOUNY o0bekTaMM XMMHH M XMMHYCCKOM TEXHOJOTHH. PaGoThI,
BBITIOJTHSIEMBIC HA CTAJIUU TTPOCKTUPOBAHMS.
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 MO AUCHMILIMHE NpeacTasiieH B [Ipunoxenun 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 OCBOEHUS TUCUHUILINHBI.

a) mevyaTHbIE U3IAHUS

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

2. Kymnptun, H. b. C++ Builder / H. b. KynapTun. — 2-e¢ 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. ABromaruszupoBaHHbIe HH(DOPMALMOHHBIE 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. . ba3sl gannbix. Teopus u npaktuka : yue6. 1is By3oB / b. 1. CoBeros,
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 mist By3oB / JI. III. Tenumes ; mox pea. T. b.
Yuctsakooit. — CII6. : LHOII «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. Maremarnyeckoe MOAECTUPOBAHUE XUMHKO-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 00pabOTKH WH(POPMAIIUN U 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. Anroputmu3zanusi U nporpamMmMmuponanue. [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. mocobme st By30B / A. M. I'ymepoB. — 2-e 3., nepepad. — CII0. ; M. ;
Kpacnonap : Jlans, 2014. — 176 c. (OBC «Jlanb»)

13. KommbroTepHbie TEXHOJIOTHH MOJIETUPOBAHUS IPOLIECCOB MOJTyYEHUs
BBICOKOTEMIIEPATYPHBIX HAHOCTPYKTYPHUPOBAHHBIX MaTepuasioB : 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. : Akagemus, 2010. — 304 c. (Ob)

15. Tlnouckwii, B. YO. IlpoexktupoBanue 6a3 nanueix B CYBJl MySQL : mpaktuxkym / 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 : yueb. 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. mocodbue / A. B. ®neronrto, M. 0. Marrommuues. — 2-¢ uzn., crep. — CIIO6. ;
M. ; Kpacuogap : Jlanp, 2019. — 112 c. (OBC «Jlanby)

18. Yuctakosa, T. b. [IporpammupoBanue Ha s3bIKaX BRICOKOTO ypoBHs. ba3oBrblil Kypc :
yue6. mocobue / T. b. Uucrskosa, P. B. Aatunun, M. B. Hooxunosa ; CIIGI' TU(TY). Kad.
CHCTEM aBTOMAaTH3HP. MpoekTupoBanus u ymp. — CII6. : [6. u.], 2008. — 101 c. (Ob)

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

VY4eOHblil maH Mo mporpaMMe O4HOro OakajaBpuaTra «ABTOMATHU3UPOBAHHBIE CHCTEMBI
o0paboTku wuHpOpMamMKM ¥ YHOpaBICHUS» B paMmkax HampaieHus noarotosku 09.03.01
«MudopmaTtrka U BBIYUCIUTENbHAS TEXHUKa», pabodas mporpamma JUCIHHUILUIMHBI U y4eOHO-
METOAMYECKHE MaTepHalibl M0 TUCIMIUIMHE pPa3MEUICHbI B AJIEKTPOHHOW HWH(POPMALMOHHO-
o0pa3oBaTeNbHOI cpene CIIGI TU(TY) Ha Meauanoprane o azapecy:
https://media.technolog.edu.ru.

Kpome Toro, mjis moAroTOBKM K JIaOOpaTOPHBIM 3aHSATHUSAM, 3K3aMEHY, BBINOJTHEHUS
CaMOCTOSITENIbHOW Pa0OTHI CTYACHTHI MOTYT UCIIOJIBb30BATh CIEAYIOIINE dJICKTPOHHBIE PECYPCHI:

inftech.webservis.ru, citforum.ru (caitrsr nHGOPMAIIHOHHBIX TEXHOJIOTHI);

www.novtex.ru/IT (Be6-cTpanuna xxypHaia «HopMamoHHbIE TEXHOIOTHIY);

WWW.exponenta.ru (oopa3oBaTelIbHbIM MAaTEMAaTHUSCKHUI CAlT);

model.exponenta.ru (caiT 0 MOJEIMPOBAHUM M HCCICAOBAHHUH CHUCTEM, OOBEKTOB,
TEXHOJIOTHYECKHX MPOIECCOB U (PU3UUECKUX SBICHHI);

edu.ru (penepanbhbrii mopran «Poccuiickoe 0OpazoBaHUE»);

www.openet.ru (poccHiCKUI MopTan OTKPHITOro 00pa3oBaHus);

elibrary.ru  (uadopmarmoHHo-aHamuTHYeCKU  moptann  «Hayunas — syiexTpoHHast
OMOIMOTEKAY),

a TaK)Ke AJIEKTPOHHO-OMOINOTEYHBIE CHCTEMBI:

«ONeKTpOHHbIN unTaNbHBIA 3am — bubmuoTex» (pexxum pocrtyma: http:/bibl.lti-
gti.ru/servicel.html, BXox mo joruny u napoio);

«Jlanp» (pexum pnocrtyna: http://e.lanbook.com/books, cBoGOgHBIN BXx0a C 1H000T0
3apETUCTPUPOBAHHOTO KOMITBIOTEPA HHCTUTYTA).

9. MeToauuecKkue YKazanusl 1Jist Oﬁy‘lalOIll]/IXCH 10 OCBOCHHIO TUCHHUILIMHBI.

Bce Buapl y4eOHBIX 3aHATHI 1O JAUCHUIUIMHE TPOBOASATCS B COOTBETCTBUU C
tpeboBanusmu creayromux CTO (CTII), aeiictByromux B CIIGI TU(TY):

CTII CIIGI'THU 040-02 KC VKIB. Buasl yueOHbix 3ansatuil. Jlekumsa. OOmue
TpeOoBaHUS;

CTO CIIGI'TH 020-2011 KC YK/B. Buzast yueOHbIX 3aHATHi. JlabopaTopHbie pabOTHI.
OO6mue TpeboBaHUs K OPTaHU3aAIlMU U TTPOBEICHHUIO;

CTII CIIoI'TU 048-2009 KC VYK/IB. Buasl yueOHbIX 3aHsTuil. CamocTosTenbHas
uTaHupyemast pabota ctyneHToB. OOrme TpeOOBaHMs K OpraHU3aIMy U IPOBEACHHUIO;

CTO CIIoI' TU(TY) 016-2015 KC YK/B. ITopsinok opranu3aiuy 1 MpOBEACHUS 3a4E€TOB
M DK3aMCHOB.

[InanupoBaHue BpeMEHH, HEOOXOJMMOIO Ha HU3yYEHHE IUCHMIUIUHBI, JIy4llle BCEro
OCYLIECTBIIITh HAa BEChb CEMECTp, MNpeAycMaTpuBas IPH 3TOM pPETYISPHOE IOBTOPEHHE
IIPOMIEHHOI'0 MaTepuaa.

Ha maGopaTopHBIX 3aHATHSIX MMOCJC BBIMOJHEHUS J1a00paTOPHBIX paboT (myHKT Ne 4.3.2)
CTYACHTHI C UCTIOJIH30BAHUEM KOMITBIOTEPOB U COOTBETCTBYIOIIETO MPOrPAMMHOTO 0OeCIIeueHus
HNOJArOTaBIUBAIOT OTUeThl O HHUX. CojaepkaHHME 3THUX OTYETOB YKa3aHO B 3aJaHUAX Ha
nabopaTopHble pPabOTHI, KOTOpPHIE BBIJAIOTCA CTYACHTaAM Ha 3aHATUsAX. llpu odopmiieHun
OTYETOB O J1abopaTopHbIX paboTax HEOOXOJAMMO PYKOBOJCTBOBATHCS TPEOOBAHHSIMU
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COOTBETCTBYIOIUX rOCYJapcTBEHHbIX cTanaapToB u CTII:

I'OCT 7.32-2017 CUBU/. OTtyer 0 Hay4HO-HUCCIEAOBATEIbCKON padore. CTpyKTypa U
npaBuia 0pOpMIICHHUS;

CTTII CII6I'TH 006-2009 KC YKIB. [ToaroroBka u oopmiieHHE aBTOPCKUX TEKCTOBBIX
OpPUTMHAJIOB JIJISl U3aHUS;

I'OCT 8.417-2002 I'CH. EauHAIE BEIAYHH;

CTII JITU um. Jlencosera 2.055.005-79 KC YK/IB. Equnuiisl Gpu3n4eckux BEIHYNH;

I'OCT 19.701-90 ECIT. CxeMbl aJiIrOPUTMOB, IPOTrpaMM, JAHHBIX U CUCTEM. Y CJIIOBHbBIC
0003Ha4YeHMsI U IIPaBUJIA BBINIOJIHEHUSL.

JucuumiuHa XOTS M MpedmnojaraeT  cOaJlaHCHPOBAaHHBIM  OTOOp  BasKHEHIIHMX
COCTABJIAIOLIMX METOJIOB U CPEJCTB Pa3pabOTKU MPOrPaMMHBIX KOMIUIEKCOB JUIS MCCIIEIOBAHHNA
B XMMHUU U XMMHUYECKON TEXHOJIOTHH, OJTHAKO HOCUT HEen30eXHO 0030pHbIi xapakrep. [loaromy
OHAa JIOJDKHA COIPOBOXKJATHCS HMHTEHCUBHOM CaMOCTOSITEIbHOM pabOTOM CTYAEHTOB C
PEKOMEH/IOBAaHHBIMU TPENOJIaBATeISIMU  JIMTEPATYPHBIMU HMCTOUYHUKAMH U AJIEKTPOHHBIMU
pecypcamu, B TOM 4Hclie HHPOPMAMOHHBIMU pecypcaMu ceTu «MHTepHeT», 10 BCeM pazjenam
muctumuiniael. CaMocTosiTeNnbHas padoTa mpeaycMoTpeHa B oobeMe 44 akaJeMUYECKUX YacoB.
Bompocs! 1 3a1anus A1 caMOCTOSITENIbHOM paObOThI IpUBEAEHbI B oapasaeie Ne 4.4,

Martepuan, 3aKOHCIEKTUPOBAHHBIM CTYIACHTaMHU Ha JIEKIMSIX, HEOOXOOUMO B paMKax
BHEAYJIMTOPHON CaMOCTOATEIbHOW pabOThl PEryyisipHO JONOJHATh CBEACHHUSIMH M3 Y4E€OHBIX
u3JlaHuil, npuBeneHHBIX B paszaene Ne 7. [Ipu 3TOM Ha OCHOBE M3y4eHHUS PEKOMEHIOBAHHOMN
JUTEPaTyphl IEJIECOO0Pa3HO COCTaBUTh KOHCIIEKT OCHOBHBIX TIOJOXEHUH, TEPMHHOB U
orpezeNneHui, TpeOyIOIUX 3alIOMUHAHNS M HEOOXOUMBIX JI OCBOCHHSI CIISAYIOIIUX Pa3/IeIoB
y4eOHON JUCIUTIIIMHBI.

Jns pacmpeHuss W yrioyOJeHMs 3HaHMW 1O JUCHMIUIMHE HEOOXOAMMO aKTHUBHO
UCIIOJIb30BATh:!

MaTepuasbl CAaiTOB, pEKOMEHI0BAHHBIX MPENOoIaBaTeSIMU Ha JIEKIHUAIX U Ja00paTOpHBIX
3ansaTHsX (pazaen Ne 8 u moapasaen Ne 10.3);

MH(OPMAIIMOHHO-TIOMCKOBBIE CUCTEMBI ceTH «VIHTEpHEeT»; IPU ATOM CIIeyeT BBHIIOIHUTD
3arpoc, BKJIIOYAIOIIMN KIIOYEBBIE CJIOBAa pasjiena IUCUUIUIMHBI, B Pa3IUYHBIX MOMCKOBBIX
cucTteMax, Takux Kak SHmekc (pexxum moctyma: http://www.yandex.ru), Google (pexum
noctyma: http://www.google.ru), cpenn HaliIeHHBIX CCBUIOK, B MIEPBYIO OUEPE/Ib, H3y4YaTh CalThI
U BeO-CTPaHMUILIbI CO CTPOTUM COOTBETCTBHEM 3aIIPOCY HJIM BBICOKON PEIEBAHTHOCTHIO.

KoHnTpoab camocrosiTensHON paboThl OCYIIECTBIISIETCS IO BOIIPOCAM, IPUMEPBI KOTOPBIX
npuBeneHbl B myHkTe Ne 4.4.1, a Takxke 1o pe3yibTaTaM BBINOJIHEHUS 3aJaHU, TPUBEICHHBIX B
tabauie moapaszaena Ne 4.4 (mpoBepka pe3ybTaTOB BBIMOJHEHHS 3aJaHUN MPOBOIUTCS IPH
3alIMTE OTYETOB O COOTBETCTBYIOIIMX JIAOOPATOPHBIX PadOTax).

OCHOBHBIMU YCTIOBHSIMHM TPaBUJIBHOM OpraHu3aluy ydeOHOro Impoiiecca Juisl CTYA€HTOB
ABIIAETCH:

IJIAHOBOCTh B OpPraHU3aluu yueOHOU padoThl;

CEpbE3HOE OTHOIIEHNE K U3YYEHHIO MaTepHalla;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTyZIEHT NOJDKEH MPUXOAWUTH, MMesl Oaraxk 3HaHUH M BOMPOCOB MO YyXkKe
M3Y4YEHHOMY MaTepuaiy.

Texymumii KOHTpOJIb pabOTHI CTYJEHTOB OCYIIECTBIISAETCS MYTEM 3alIUTHl CTYACHTaAMH
OTYETOB O JIaDOPaTOPHBIX paboTax.

IIpomexyTouHas arrecTanuss IO AWCLUIUIMHE OCYLIECTBISIETCS B BHJE DK3aMEHA,
MPOBOAMMOrO B (hOpMe MHANBUAYAIBHOTO YCTHOTO OMPOCa C UCIOIb30BAaHUEM OMIIETOB.

Heo0xoauMbpIM ycIOBHEM MOJIyYEHHsI JOMYyCKa K SK3aMEHY SIBJSIETCS BBIMOJHEHHE WU
3aIUTa CTYICHTOM BCEX J1ab0paTOPHBIX padoT, MPEAYCMOTPEHHBIX paboUeit mporpaMmMoi.

IIpn moAroToBKE K 3K3aMEHY PEKOMEHAYETCSI HECKOJIBKO pa3 MPOUYUTaTh BECh KOHCIIEKT
JIEKIIMH, TOTIOJHEHHBIN MH(pOPMAIME U3 PEKOMEHIYEMbIX MCTOYHHKOB (paszmenbl Ne 7, No §,
noapaznen Ne 10.3). IIpu sTOM CTYHEHT, NMOHSAB JIOTMKY H3JI0XKEHHS y4yeOHOTo Mmarepuana,
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MIOJIy4aeT MPEACTABICHUE O MPEIMETe U3y4aeMOW AMCLUILIMHBI B LIEJIOM, YTO IO3BOJIIET EMY
IPOJEMOHCTPUPOBATh HAa JK3aMeHE C(OPMHUPOBAHHOCTh IPEIYCMOTPEHHBIX 3JIEMEHTOB
KOMIIETCHIIUH.

Ha sk3ameHe CTyleHT OTBeuaeT Ha JiBa KOHTPOJIBHBIX BOINpoca Omiera U3 pasInyHbIX
pa3ienoB JUCHUILIMHBI (A7 OLEHKH C(OPMHUPOBAHHOCTH pPAa3IUYHBIX MPEAYCMOTPEHHBIX
3JIeMEHTOB KoMIeTeHlni). CHUCOK KOHTPOJIBHBIX BOIPOCOB MpejcTaBiieH B paznese Ne 3
[Tpunoxenus Ne 1. Onenka, popmupyemasi B pe3yibTaTe codece10BaHus, SBISETCS UTOTOBOW MO
JUCLIUILINHE.

[TocTosiHHAs aKTMBHOCTHh Ha 3aHATHUSAX, TOTOBHOCTh CTaBUTh U OOCYXKIATh aKTyalbHbIC
poOIeMbl TUCHMITIIMHBI — 3aJI0T YCHEIIHOW paboThl U MOJI0KUTEIbHON OLICHKH.

10. [Tepeyenb MHPOPMAIMOHHBIX TEXHOJIOTHIA, HCMOJIb3YEeMbIX NPH OCYIIECTBJIEHNH
00pa3oBaTe/ILHOIO Mpolecca Mo JMCIHUILIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B yuebHOM mporecce Mo IUCHUIUIMHE MPEAYCMOTPEHO HCIOIh30BAHUE CIICTYIOIINX
WH()OPMAITMOHHBIX TEXHOJOTHI:

YTEHHUE JICKUUW C UCTIO0JIb30BAHUEM MYJIIbTUMEIUNHBIX MPE3CHTALIUH;

MPOBEJICHUE JTA0OPATOPHBIX 3aHATHH M CaMOCTOSTENbHOM paboThl CTYIEHTOB C
WCIIOJIb30BAHUEM CHCTEMHOTO W TMPHUKIATHOTO MPOrPaMMHOTO OOECIeUeHUsl, B TOM YHCIIC
MHCTPYMEHTAIBHBIX CPEICTB  pa3paboTKuU MPOOJIEMHO-OPUEHTHUPOBAHHBIX MPOrPAMMHBIX
KOMIUICKCOB, WH()OPMAIMOHHO-TIONCKOBBIX CcHUCTEeM ceth «VHTepHeT», CpeACTB BBOJA,
penakTupoBaHU U POpMaTUPOBAHUS TIOKYMEHTOB;

B3aUMOJICHICTBHE CO CTYJAEHTAMH IIOCPEICTBOM DJEKTPOHHOW HH(POPMAIIMOHHO-
obpa3zoBatenbHoil cpeant CITOI TU(TY).

10.2. IIporpammHoe oOecneyeHue.

[Ipn mpoBeneHuu a0OPATOPHBIX 3AHIATUA M CAMOCTOSITENIbHOM pabOThl CTYJEHTOB
UCTIONB3YyeTCsl CIeAyIollee JUIIEH3MOHHOE U CBOOOJHO pAacHpOCTpaHseMOe CHCTEMHOE U
NPUKJIIQJHOE TPOTPaMMHOE OOecTieueHHe:

omneparonHas cucrema Microsoft Windows 10;

aHTUBUpPYCHOE IporpammHoe obecriedenne Kaspersky Endpoint Security;

MHTETPUPOBaHHAs Ccpea pa3paboTku mporpammHoro obecnedenus Microsoft Visual
Studio (s3b1k mporpammupoBanus C#);

YHUBEpCalbHbBII MaTemaTndyeckuii maker Mathcad 14;

cucrema yrpasieHus 6asamu ganusix Microsoft Office Access wiu MySQL;

rpaduueckuil perakTop (BKIOYAIOLUINI HHCTPYMEHTHI peakTupoBanus UML-nuarpamMm
u Giok-cxem anroputmoB) Microsoft Office Visio;

TekctoBblil mporeccop Microsoft Office Word wium Apache OpenOffice Writer nnm
LibreOffice Writer;

tabmmunblid nporieccop Microsoft Office Excel wmum Apache OpenOffice Calc wnmm
LibreOffice Calc;

BeO-Opay3ep Mozilla Firefox nimm Google Chrome.

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CTIPABOYHbIE CHCTEMBI.

Nudopmanmnonnas cucrema «EamHoe 0kHO J0cTyIa kK o0pa3oBaTenbHbIM pecypcam» (MC
«EnuHoe okHO»), oOecreynBaroiasi CBOOOMHBIM JOCTYNm K HMHTETPaIbHOMY KaTalloTy
oOpasoBarenbHbIX VHTEpHET-pEeCypcoB W IJICKTPOHHOM OMOIMOTEKE Y4eOHO-METOIUYECKHUX
MaTCcpHraioB, B TOM YUCJIC JIA BBICIICTO 06pa3OBaHI/I5I.

MexayHapoaHble MYJIbTUAMCUUIUIMHAPHBIC aHAIWTHYECKHE pedepaTHBHbIE 0a3bl
JAHHBIX HAYYHBIX MTyOTUKAIW:

Web of Science (pexxum moctyma: http://apps.webofknowledge.com, cBoGOmHBIN ¢
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JTH000T0 3apEeruCTPUPOBAHHOTO KOMITHIOTEpA MHCTUTYTA);
Scopus  (pexxum  jmoctyma:  http:/www.scopus.com,  CBOOOAHBIM C  JIFOOOTO
3apEruCTPUPOBAHHOTO KOMIThIOTEpA HHCTHTYTA).

11. MartepuajibHO-TeXHHYECKOe oO0ecrieyeHHe OCBOEHUS IUCHUILIMHBI B Xo0Je
peasuzanum 00pa3oBaTeIbHON MPOrPAMMBI.

Jis  mpoBencHHWs y4eOHBIX 3aHATHH 1O JUCHUIUIMHE Ha Kadeape CHucTeMm
aBTOMaTU3UpOBaHHOTO TpoekTupoBanus W ynpasieHus CIIOITU(TY) mmeercs HeoOXomumas
MaTepHaJIbHO-TEXHHUECKas 0a3za:

HanmeHnoBaHue KOMIBIOTEPHOTO

KJj1acca Kadeapbl Obopynosae
Kiacc MOJIETTUPOBAHUS u 18 mocagouHBIX MECT.
ONTUMM3AIIH CIIOKHBIX YueOHast MmeOesb, MIIaCTUKOBAs 10CKA.
TEXHUYECKUX CUCTEM [lepconanbhblie KOMMBIOTEPHI (9 1IT.): MOHOOJIOK Lenovo

C360 ¢ 19,5-moitmoBeiM auctiieem; npoueccop Intel Core
13-4130T (2,9 ITm); O3Y 4 TI6, HXMJI 1000 I6;
BcTpoeHnbie DVD-RW  mpuBon, Bumeokapra Intel HD
Graphics 4400, 3BykoBasi u cereBasi KapTel. [lepcoHanbHbIe
KOMIIBIOTEPHl O0BEIUHEHBI B JIOKAIBHYIO BHIYUCIUTEIHHYIO
ceTh Kadenpel, MMEIOT BBIXOA B cerb «VHTEepHET» U
o0ecreunBarOT OCTYH B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpaszoBarenbuyio cpeny CIIOI TU(TY).

JlekunoHHast ayAUTOPHSI 56 mocaI0uYHBIX MECT.
VYuebHast MeOenb.
Mynsrumenuiinsle npoektopsl NEC NP40 u Benqg
MS524.
HoytOyku Asus a6j u Sony Vaio VPCSA.
MynbTHMeMiiHAs HHTEpaKTHBHAs Jocka ScreenMedia.

JIutieH3MOHHOE CUCTEMHOE U MPHUKIIATHOE MPOrpaMMHOE 00ecTieueHne, UCTIOIb3yeMOe B
yueOHOM Ipoliecce Mo AUCIUILINHE, Tepeurcieno B noapasaene Ne 10.2.

12. Oco0eHHOCTH OCBOCHHS [IUCHUIUIMHBI MHBAJIWAAMM M JHOHAMH C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI.

Jlis WHBAIMAOB W JHUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH YYeOHBIM TIpoIece
OCYIIECTBIISIETCA B COOTBETCTBUU C [lomoxkenneM 00 opraHu3anuu y4eOHOTO Mporecca s
0o0ydeHUs WHBAJIUIOB W JUI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSMHU 310poBbsi CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopoM 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
JIJIS1 TPOBeIeH sl IPOMEKYTOYHOM aTTecTaluu

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
(pyHKIMOHAJIbHOE U JIOTUYECKOE NPOEKTHPOBAaHHUE
CHCTEM CPeIHero U KPynmHOro Macmrada u CJI0:KHOCTH
[1K-13 Cnoco0eH NpoOBOAMTH HAYYHO-HCCJIEI0BATENbCKHE U MIPOMEKYTOUYHBIM

OMBITHO-KOHCTPYKTOPCKHE Pa3padoTKU MO OTAeJbHbIM
pa3jiesam TeMbl
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2. IToxa3zaTenn u KPUTECPUHA OLNCHUBAHUSA KOMIIeTEeHIIUIl Ha PA3JTHYHBIX 3Talax ux q)OpMI/IPOBaHI/Iﬂ, IIKaJIa OCHUBaAHUAA.

Kon 1 HammeHoBaHue

VYpoBHH CHOPMHUPOBAHHOCTH

HUHAMKAaTOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BBIPaKEHHOCTH JECKPUIITOPOB)
AOCTHIKCHUSA (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 | POOJIeMHO-
OPHUEHTHPOBAHHBIX ACOUY oObekTaMu XHMHUH H IPOrpaMMHBIX mit ACOUY  o0bekTaMul | OpUEHTUPOBAHHBIX
POrpaMMHBIX xuMmudeckoi Texuonoruu (3H-1) komiuiekcoB At ACONY | xumMun W XUMHUYECKOM | MIpOrpaMMHBIX
KOMIIJIEKCOB 00bEeKTaMH  XMMHUHM U | TEXHOJOIHMH M Ha3bIBAeT UX | KoMmIuiekcos 111 ACONY
HCIIOJIb30BaHHEM XMMUYECKON TEXHOJNOTUH | COCTaB €  HEOONbIIMMH | 0OBEKTAMH  XHMUU U
COBPEMEHHBIX U IIyTaeTCsl B MX COCTaBe | ommMOKaMu XUMHYECKOHN TEXHOJIIOTHH
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 XUMHHU | Ne 5 k 3K3aMeHY | THUIIOBOTO NPOTPaMMHOTO | MPOTPAMMHOTO KOMIUIEKCA | MPOrpaMMHOIO
U XVUMHYECKOM TEXHOJIOTHH U KOMIUIEKCa i | Ui WCCIIEIOBAHUA | KOMIUIEKCa JUIS
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 HAa3bIBACT | TEXHOJIOTMH M HAa3bIBAET
He Bce MHPOpPMAIMOHHbIE | HHPOPMALMOHHBIE  CBSI3M | HHPOPMALMOHHBIE CBSI3H
CBA3M MEXI1y HUMHU MEXITY HUMU ¢ | Mexay HUMH 0e3 oInOoK

HEOOJIBIIMMU OIINOKaAMU

OnwucsiBaet CTPYKTYpPBI
uHTEpQEcoB HcciaenoBaTeNs H
aJMMHHCTpATOpa THUTIOBOTO

MIPOrpaMMHOr0 KOMILJIEKCa JIJist
WCCIICIOBAaHUS OOBEKTOB XHMHUU
1 XuMU4eckoi TtexHosioruu (3H-

3)

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

[IpuBoaur
OoIMcaHne
uHTEepdeiicoB
HCCIICI0BATEIIS "
aIMUHUCTpPATOPA
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
HCCIICI0BATEIS 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 BHIPa)KEHHOCTH IECKPHIITOPOB)
(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
(YHKIMOHANBHBIE  CTPYKTYPBI | OTBETHI Ha | QyHKIMOHATBHEIC (yHKIMOHATBHBIX (yHKINOHANBHBIC
MPOTPaMMHBIX KOMIIJIEKCOB ISl | BOIPOCHl Ne 4—6 | CTPYKTYpBI IPOIPaMMHBIX | 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 MOJIyJI | BCE MOMYJIH 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  paszpabotku | [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 XAMUU W XUMHYECKOH | XMMHUYECKOH  TEXHOJIOTHH | UCCIIEJIOBaHUs OOBEKTOB
Buae UML-auarpaMm BapHaHTOB TEXHOJIOTHH UCcIe1oBaTesIeM U | XHMHA M XUMHUYECKOU
ucnonb3oBanus (H-1) UCCIeIoBaTeeM U | aMHUHUCTPATOPOM, 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 BBIPaKEHHOCTH JECKPUIITOPOB)
AOCTHKCHUSA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIOporoBbIif) (cpenumii) (BBICOKHIA)
YKa3aHHBIX KaTeropui, W | KaTeropuu, HO HE
HE COJIEpKaT OTHOILIEHUS | COAEpPKAT OTHOLIEHUS
BKJIFOUCHMUS MEXIY | BKIIOYEHUS MEXIY
BapHaHTaMU BapHaHTaMHU
WCIIOJIb30BaHMSI UCIOJIb30BaHUS
[K-2.9. HaspiBaetr 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 ¢ | 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 WCCIIEJIOBAHUS, | MCCIEAOBAHMUS, HO JAeT WX | OOBEKTOB HCCIEIOBAHMUA,
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 3a/adyMl | UCCIICIOBAHUS (amanm3a | 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
IIOCTAaHOBKE 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 OIHO0OK
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Kon 1 nammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

WHINKATOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BHIPa)KEHHOCTH IECKPHIITOPOB)
AOCTHKCHUSA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIOporoBbIif) (cpenumii) (BBICOKHIA)
CocraBnser (opmanuzoBanHble | [IpaBUIbHBIHA Nmeer mpencraenenue o | CocraBisier Cocrasnser
OMHCaHusi OOBEKTOB XWMHH U | OTBET Ha BOIIPOC | COCTABICHUU (hopmanm3oBaHHbIE (hopManm30BaHHBIE
XUMHYECKON TexHomorun Kak | Ne 2 k ok3ameHy | (opManm30BaHHBIX OmHCaHusl 00BEKTOB XUMHUH | OMHUCAHHSA 00BEKTOB
O0OBEKTOB  HCCIEJOBaHUS B OMUCaHuN OOBCKTOB | U XUMHUYECKOW TEXHOJIOTMU | XMMUU W  XUMHYECKOH
pe3yibTaTe aHanmm3a ux XUMHH H XUMHUYECKOH | Kak O0OBEKTOB | TEXHOJIOTHU Kak
CTPYKTYPHO-(YHKIIMOHAITBHBIX TEXHOJIOTHH KaK | MCCIeAOBaHUS C | OOBEKTOB WCCIIETOBAHUS
xapakTepucTuk (V-2) 00BEKTOB HCCIENOBaHMs | HEOONBIINMH OIINOKAMHU KauyecTBEHHO ©  0e3
OIIUOOK
CraBur 3ajmaun uccnenoBanus | [IpaBuibHBIC [Myraercs npu | CraBut 3amaun | [IpaBuiibHO CTaBUT
(ananmza MPUYUHHO- | OTBETHI Ha | MOCTAaHOBKaX 3aja4 | MCCiIeq0BaHus (ananm3za | 3amaun WCCIIeIOBaHMUS
CIIEICTBEHHBIX CBs3el) 0OBEKTOB | Bompockl Ne 2, 3 | ccnemoBanus  (aHanM3a | MPUYMHHO-CIIECTBEHHBIX | (aHaim3a MIPUIHUHHO-
XUMHAH u XUMHYECKOH | K 9K3aMEHY MPUYUHHO-CIIEJICTBEHHBIX | CBSI3€H) OOBEKTOB XMMHUH W | CIEICTBEHHBIX  CBS3EH)
TEXHOJIOTHM Ha OCHOBE HX CBs3Ci) OOBEKTOB XMMHUHU | XUMHUYECKOW  TEXHOJOTHM | OOBEKTOB  XHMHHU U
(hopManM30BaHHOTO  OMMCAHUS " XMMUYECKOH | Ha OCHOBE UX | XUMMAYECKOW TEXHOJIOTHU
(H-2) TEXHOJIOTHH Ha OCHOBE UX | (hOpMaIM30BaHHOTO Ha OCHOBE 170'¢
(hopMan30BaHHOTO omnucanus ¢ HeOombIIUMH | (HOPMATU3OBAHHOTO
OTHCAaHUS omunbkaMu OIUCAHUS
[1K-13.3. HaspiBaer craguun xuszHeHHOTO | [IpaBUiibHBIM HasrsiBaer Bce cramguu | HaspiBaer Bce  craguu | HaswiBaer cTaguu
[Mpumenenue UKITa MpoOJIEeMHO- | OTBET Ha BONPOC | )KU3HEHHOTO [UKJIA | )KH3HEHHOTO [UKJIA | )KU3HEHHOTO UKJIA
CHUCTEMHOTO TOJX0/I1a K | OPUEHTHUPOBAHHBIX No 10 K | MpoOJIeMHO- po0JIeMHO- poOIeMHO-
nH(pOpMaTU3AIUU ¥ | IpOTPaMMHBIX KOMIUIEKCOB [UIsl | 9K3aMEHY OpHEHTUPOBAHHBIX OpPHUEHTHPOBAHHBIX OpPHUEHTHPOBAHHBIX
aBTOMAaTHU3aIlUU ACONY oObekTaMu XUMHHA U MPOTPaMMHBIX MIPOrPAMMHBIX KOMILUIEKCOB | IPOTPAMMHBIX
pelieHus  MPUKIAJHBIX | XUMAYECKOH  TEXHOJOTHH B koMIuiekcoB it ACONY | nnia ACOMY oObektamu | koMmiuiekcoB it ACONY
3a/a4 MIPaBUIILHOM o0OBeKTaMU  XUMHHM U | XHMHU H  XUMHYECKOH | OObEKTaMU  XUMHUH U
MOCIIEZI0OBATEILHOCTA M JaeT WX XUMHYECKON TEXHOJIOTHH, | TEXHOJOTUU B NMPABWIBHON | XUMHUYECKON TEXHOJIOTUU
xapakrepuctiky (3H-6) HO TyTaercs B  UX | MOCJIENOBATENLHOCTH, HO | B NPaBUIIBHOM
MOCJIE/IOBATEIFHOCTH M | J]aeT XapaKTepUCTUKY HeE | MOCIeJOBaTebHOCTH |
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 Kputepuit (omucaHue BBIPaKEHHOCTH JECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
[lepeuuncnser TpeboBanus, | [IpaBUIbHBIN Ilepeuncnger w©e Bce | Ilepeuncnser  He  Bce | [IpaBuibHO mnepeuuncnser
IpeabsBIsieMble 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 MHCTPYMEHTAIbHBIM MHCTPYMEHTAIbHBIM MHCTPYMEHTAIbHBIM
MPOTPaMMHBIX KOMIIJIEKCOB ISt cpeacTBaM  pa3pabOTKH | CpeacTBaM pa3paboTKH | cpeacTBaM  pa3pabOTKU
ACONY oObekTaMu XUMHUA U THOKUX MpOoOIEMHO- | THOKUX MpoOIIEMHO- | THOKHAX POOIIEMHO-
xummudeckoi Texuonoruu (3H-7) OpPUEHTHPOBAHHBIX OpPUEHTHPOBAHHBIX OpPUEHTHPOBAHHBIX
MPOTrPaMMHBIX MIPOrPaMMHBIX KOMIUIEKCOB | IPOTPaMMHBIX
kommekcoB it ACONY | s ACOUY  oObekramu | kommiekcos it ACONY
00BbeKTaMH  XMMHUU W | XUMAM W XUMHYECKOH | 00beKTaMH  XHMHUU U
XUMHYECKOM TEXHOJIOTHH, | TEXHOJIOTHUH, HO 0e3 | XUMUUECKOW TEXHOJIOTUH
U JIOIyCKaeT MNpU 3TOM | OIIHMOOK
omnoOKH
HaspiBaer Bugel, coctaB u | [IpaBunbHbIE Ha3ssiBaer Buabl | HaseiBaeT 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-
ACOUY oObekTaMu XHMHUH H IPOrPaMMHBIX mit ACOUY  o0bekTaMu | OpUEHTUPOBAHHBIX
xummudeckoit Texuonoruu (3H-8) komruiekcoB Uit ACOMNY | XuMuu W XUMHYECKOM | MPOrpaMMHBIX
o0OBeKTaMU  XUMHH U | TEXHOJOTHH, HO IMPHUBOJIUT | KoMIuiekcoB st ACONY
XUMHAYECKOH TEXHOJIOTHH, | X coJep)KaHue c | oObeKkTaMH XUMHU 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 BHIPa)KEHHOCTH IECKPHIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
[Moscusier MeToauky pazpabotku | IlpaBunbHBIN 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 TMPOrpPaMMHBIX
00BEKTOB XMMHUU U XUMHUYECKON KOMILJIEKCOB IS | IS WCCIIEIOBAHUS | KOMIUICKCOB IUIst
texunomoruu (V-3) HCCIeNOBaHUS OOBEKTOB | OOBEKTOB XUMHAH U | UccaenoBaHus 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 | JUIS WCCIIEJIOBAHUS | TIPOTPaAMMHBIX
uccaenoBaHus OOBEKTOB | OOBEKTOB XUMHUU U | KOMILJIEKCOB TS
XMMUU M XUMHYECKOH | XMMUYECKOH TEXHOJIOTHMH 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 BHIPa)KEHHOCTH IECKPHIITOPOB)
AOCTHKCHUSA (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
00BEKTOB XMMHU M 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 XHMHUYECKOU
SKOHOMHUYHOCTH YKOHOMHUYHOCTH TEXHOJIOTHH 0€3 OIn00K
MPOTPaMMHBIX NPOTrPaMMHBIX KOMILJIEKCOB
KOMILJICKCOB
[1K-13.4. PacckazbiBaer anroput™m | IIpaBunbHbIE [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 Texnonoruu (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 | ONHKCBHIBAET 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  OmpeielcHUs | Kiaccupukanuio © 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 oOecneyeHus UCCIIEIOBaHUSl OOBEKTOB | OOBEKTOB XUMUHU U | MOJENAM UIst
atux TpeboBanuii (3H-10) XMMUU H  XUMHYECKOH | XMMUYECKOH TEXHOJOIHMH, | UCCIEA0BaHUs OOBEKTOB
TEXHOJIOTHH, HO MYTAeTCs | HO  HAa3bIBaeT  CHOCOOBI | XUMHA U XUMHYECKOU
B crocobax obecrieueHus | obecreueHus 9THX | TEXHOJIOTHH,  HA3bIBAaeT
9THUX TPeOOBaHUM TpeOOBaHMH C TNOMOLIBIO | CHOCOOBl  o0ecredyeHust
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Konx n HamMeHoBaHMe
WHIUKATOpa
JIOCTHIKEHHMS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BHIPa)KEHHOCTH IECKPHIITOPOB)
(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 MaTeMaTHYECKHX | OTBET Ha BOMPOC | alrOpuTMa  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 00bEKTOB 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
OJIOK-CXeM YKpYITHEHHBIE

aJITOPUTMBI pacuera
BBIXOJIHBIX  MapaMeTpoB
00BEKTOB XUMUAHU u

XHUMHAYCCKOU TCXHOJIOTHH,
KOTOpPBIC HE COACPKAT

Ha OCHOBE
MaTeMaTHYECKUX MOJEIIEN
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

Mojenei MPaBUJIbHO
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 BBIPaKEHHOCTH JECKPUIITOPOB)
(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 mpoiecca
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 O00OBEKTOB | XUMHYECKON TEXHOIIOTHU C | MATEMaTHIECKHIX

WHCTPYMEHTAJIBHBIX CPEACTB U XAMUA U XUMHYECKOM | UCHOJIB30BAHUEM Mozenen 00BEKTOB

WHTETpauu pearn30BaHHBIX TEXHOJIOTHH C | COBpeMEHHBIX XUMHUM M XUMHYECKOH

MOaylied B BHIE MPOOIEMHO- HCIIOJIb30BAaHUEM MHCTPYMEHTAJIbHBIX TEXHOJIOTHH c

OPUEHTHUPOBAHHBIX COBPEMEHHBIX CpEJCTB, HO c1abo | MCTIONB30BaHUEM

MIPOTPaMMHBIX ~ 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

peUmiC€HuA TOCTAaBJICHHBIX
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  NIpoOJIEeMHO-
OPHMEHTUPOBAHHBIX
MPOrpaMMHBIX
KOMILJIEKCOB c
uHTepdeiicamu
HCCIIe10BaTes "
aJIMUHHCTPATOPA,
MpeJHa3HAYCHHBIX IS

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

a) Bonpochl 1 OLEHKH 3HAHMil, YMEHUIl W HABBIKOB, C(POPMHMPOBAHHBIX Y
cryaenTta no komnerenuuu IK-2:

1. Bunsl u KOMIIOHEHTHI 00ECIEeYCHH MPOOIEMHO-OPUEHTUPOBAHHBIX MPOrPAMMHBIX
koMrIuiekcoB i1t ACONY o0bekTaMu XMMHHM M XUMUYECKOU TexHoJIoTHH. [Ipumep.

2. Crpykrypa (opMann30BaHHOTO ONHCAHHWS OOBEKTOB XUMHUM W XUMHYECKOU
TEXHOJIOTUHM KaK 00BEKTOB uccienoBanus. Bekropsl mapametpos. [lpumep dopmannzoBaHHOTO
ONMCAHUS XUMHKO-TEXHOJIOIMYECKOI0 O0BEKTA.

3. IlocranoBkm THIIOBBIX 3amad uccienoBanusa mid ACOUY oObekTamMu XUMHUUA U
XUMHUYECKON TexHonoruu. [Ipumep MOCTAaHOBKHU 3aJadd HCCICIOBAHUS BIUSHUS PEKUMHBIX
napaMeTpoOB XUMHUKO-TEXHOJIOTHYECKOT0 00BEKTa Ha €r0 KpUTEepPHAIIbHBIE TOKA3aTEeIH.

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

5. DyHKUMOHANBHAS  CTPYKTypa THUIIOBOIO  IPOrPaMMHOrO  KOMIUIEKca  JUId
UCCIIeIOBaHUsI OOBEKTOB XHMHUUM M XUMHYECKOHW TEXHOJOTHMHU. XapaKTepHCTHKa O0a30BbIX
IIporpaMMHBbIX Moayien. ITpumep.

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

7. Crpyktypa wuHTepdeiica wuccreaoBarenss 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
MI0JIb30BATEIBCKUX HMHTEP(ENCOB: AJIEMEHTHl U MpaBuUiia U300pakeHus auarpaMmmsbl. [Ipumepst
JUTSI TIOJTh30BATeNel pa3NuYHbIX KaTeTOPUH.

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

10. Craguu  >KU3HEHHOTO IUMKIA  MPOOJIEMHO-OPUEHTHUPOBAHHBIX  MPOrPAMMHBIX
koMmiuiekcoB i1 ACOMY oObekTamMu XHMHM W XHMUYECKOM TeXHOJOTHH. PaboThl,
BBITIOJIHSIEMbBIEC HA CTAUU TPOECKTUPOBAHMUSL.

11. TpeGoBanusi, TpeABSBISIEMbIE K  CpeACTBAM  pa3pabOTKu  MpoOJIeMHO-
OPUEHTUPOBAHHBIX MPOTpaMMHBIX KoMILIeKcoB 1t ACOUY oO0bekTamMu XUMHUU U XUMUYECKON
TexHojoruu. Ilpumepsl cpencTtB pa3pabOTKH KOMIIOHEHTOB IPOrPAaMMHBIX KOMILJIEKCOB IS
UCCJICIOBAHMS 0ObEKTOB XUMHH U XUMHYECKON TEXHOJIOTHH.

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

13. DKOHOMHUYHOCTH TPOOJIEMHO-OPUEHTHPOBAHHOTO TPOTPAMMHOTO  O0ECTICUCHHS:
MOKA3aTeNN U CPEJCTBA OLIEHKH.

14. Bunsl TOKyMEHTOB Ha pa3pabOTKy M 3KCIUTyaTaluio MPoOIeMHO-OpUEHTUPOBAHHBIX
nporpaMMHbIX KoMiuiekcoB ansi ACOMY o0bekTaMu XUMUU U XHUMHYECKOW TEXHOIOTHUHU.
Cocras u comepkaHue NporpaMmmMHOro nokymenTa «Texanueckoe 3aganue». [Ipumep.

15. Bunsl TOKyMEHTOB Ha pa3pabOTKy M IKCIUTyaTaluio MpoOIeMHO-OpUEHTHPOBAHHBIX
nporpaMMHbIX KOMIUIEKCOB it ACOUNY o00beKTaMu XUMHH M XHUMHYECKOW TEXHOJOTHH.
CoctaB # coJepKaHHE HSKCIUTyaTallUOHHOTO MPOTPaMMHOIO  JIOKyMeHTa «OnucaHue
npuMmeHeHus». [Ipumep.

16. Busapl TOKyMEHTOB Ha pa3pa0dOTKy U AKCIUTyaTaIlUio MpoOIeMHO-OpUEHTUPOBAHHBIX
nporpaMMHbIX KOMIUIEKCOB it ACOUNY o00beKTaMH XUMHH M XHUMHYECKOM TEXHOJOTHH.
CoctaB u cojaepX aHUE HKCILTyaTallMOHHOTO MPOTrpaMMHOTO JokymeHTa «PykoBoncTBO
CUCTEMHOr0 mporpammuctay («PykoBoacTBO mporpamMmmucTa» min «PyKoBOJICTBO omepaTopay).
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ITpumep.

17. ba3pl naHHBIX Kak HH(OpPMalMOHHBIE MOJEIU OOBEKTOB XUMHHU U XUMHUYECKOU
TEXHOJIOTHH. XapaKTEpPUCTUKA YPOBHEW U MOJEIIEN IPEACTABICHHS JaHHBIX.

18. Mopnenu onucaHusi XapaKTepUCTHUK OOBEKTOB XUMUU M XMMHYECKON TEXHOJIOTUU Ha
KOHIIETITYaJIbHOM M JIOTHYECKOM ypOBHsX. [[puMep KOHLENTyalIbHOM MOJIETN OMUCAHUS JaHHBIX
XUMHUKO-TEXHOJOTUYECKOT0 00BEKTA.

19. Monenu onucaHusi XapaKTEPUCTHK OOBEKTOB XUMHUU M XMMHYECKOH TEXHOJIOTUU Ha
KOHILIETITYaJIbHOM U JIOTHUECKOM ypOBHsX. [IpumMep naramornyeckoid MOJEau ONUCAHUS JaHHBIX
XHUMHKO-TEXHOJIOTHYECKOTO 00BEKTA.

20. Anroputm pa3paboTku HHGHOPMAITMOHHBIX MOJIENIed 00BEKTOB XUMUU M XUMHYECKOU
TEXHOJIOTHH.

21. Knaccudukanuss MaTeMaTHYECKUX MOJENCH, NPUMEHSEMbIX MJisi HCCIeI0BaHuUs
OOBEKTOB XMMHUM UM XHUMHUUYECKOW TeXHOoJoruu. llpumep wmaTreMaTWyeckod MoJenu s
UCCJICTOBAHMSI XUMUKO-TEXHOJIOTUYECKOT0 00BEKTA.

22. TpeOoBaHUs, TMPEABSIBIIEMbIE K MATEMAaTHYCCKUM MOJCISAM I HCCIEIOBAHUS
00BEKTOB XUMUU U XUMUYECKOU TEXHOIOTHH.

23. MaremMaTH4YeCKHil amnmapar, HCIOJb3YeMblii B TEOPETHYECKUX U OSMIUPUIECKUX
MOJIESIX JJisS HCCIEeNOBaHUS OOBEKTOB XMMHUU M XHMHYECKOH TexHonoruu. Illpumepst
YpaBHEHUH TEOPETUUYECKOU M SIMIUPUUYECKON MOJIEIICH.

24. DrnieMeHThl W TpaBWJIa MOCTPOCHUS OJIOK-CXEM alTOPUTMOB pacueTa BBIXOIHBIX
napaMeTpoB OOBEKTOB XUMHUHU W XUMHUYCCKOW TexHOJIOTUU. [Ipumep OIOK-CXEMBI ajiropuTMa
pacuera.

25. Anroput™m pa3pabOTKH MaTEeMaTWYeCKHX MOJENeH IUIsl MCCIeNOBaHUS OOBEKTOB
XUMHUHU U XUMUYECKON TEXHOJIOTHUH.

26. MeronvKa ¥ HHCTPYMEHTAIBHBIE CPEICTBA MPOTPAMMHON peaTu3allii U HHTETPAIHN
MH(OPMAILIMOHHBIX U MAaTEMaTHUYECKUX MOJeNell 00beKTOB XUMUU U XUMUYECKOW TEXHOJIOTUH B
BHJIE TTPOOJIEMHO-OPUEHTUPOBAHHBIX TPOTPAMMHBIX KOMILJIEKCOB.

HpI/I CIa4e 3K3aMCHa CTYACHT IMOJIY4acCT JiBa BOIIpOCa U3 NCPCUYHA, IPUBECACHHOI'O BBILIC.
BpeM}I MOATOTOBKHU CTYACHTA K YCTHOMY OTBETY HAa BOIIPOCHI — 10 30 mMuH.

4. Metoauuyeckue MaTepuaJbl VISl ONpeAeseHHs] NMPOLeAYpP OLeHWBAHWS 3HAHMIA,
YMEHH M HABBIKOB, XapaKTepHU3YIOIIMX 3Tanbl (OpMUPOBAHUA KOMIIETEHIMI.

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE TIPOBOIAWTCS B COOTBETCTBHUH C
tpeboBanusimu CTO CIIOI' TU(TY) 016-2015 KC YK/IB. Ilopsiiok opraHu3aiiu 1 NpoBeICHUS
3a4€TOB M 9K3aMEHOB.

ITo nucuuIuIMHE MPOMEXKYTOUYHAS aTTeCTalMs TPOBOAUTCS B (hopMe 3K3aMeHa.

[llkama  omeHWBaHWMS  HAa  JK3aMeHe  OautbHast  (COTIMYHO»,  «XOPOIIOY,
«YJIOBJIETBOPUTEILHOY», «HEYIOBJIECTBOPUTENILHO»). [IpH 3TOM OIlEHKa «yJOBIETBOPUTEIHHO
COOTHOCHTCS C TIOPOTOBBIM YPOBHEM C(HOPMUPOBAHHOCTH KOMIIETECHITUH.
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