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

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpraTa 00y4aroIuics JOHKEH OBNIAIETh CICIYIOIIUME pe3ylbTaTaMyu 00y4eHus

10 JUCHUILINHE:.

Ko 1 naumenoBanue

KOII U HAMMCHOBAHUC MHJUKATOpA

[Tnaaupyemble pe3ynbTaThl 00ydeHUS

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

JIOTUYECKOE TMPOEKTHUPOBAHUE 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  WCCIENOBaHHS OOBEKTOB XHMHU U
xuMuueckoi texnonoruu (3H-2);

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

Ymersn:

pa3pabaTeiBaTh (PYHKLIMOHAIBHBIE CTPYKTYpPbl MPOTPaMMHBIX

KOMIUIGKCOB ~ JIIT  MCCJICIOBAaHUSI 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 TEXHOJOTHUU Kak 0O0BEKTOB uccienoBanus (3H-

4);
ITIOCTAaHOBKHU THUITOBBIX 3a1a4 HNCCIICI0OBAHUA (aHanma
HpI/I‘II/IHHO-CHeILCTBeHHBIX CBSI3CI71) O6’bCKTOB XUMHUHN n
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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
XUMHUYECKON TEXHOJOTUU HAa OCHOBE MX (POPMAJTU30BAHHOTO
onucanus (H-2).

MK-13

Cnocoben MIPOBOAMTH 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 MPOOIEeMHO-OpPUEHTHPOBAHHBIX
nporpammMHbIX KomIiekcoB 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 XUMHUYECKON TEXHOJIOTHH

(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  3aJaHHAs Ha  CO3/JaHHE
MPOrPaMMHBIX KOMIUIEKCOB ISl HCCIIEIOBAaHUS OOBEKTOB
XUMHHU ¥ XUMHYECKON TexHosoruu (Y-3);

OCYIIECTBIISITh OOOCHOBAHHBI BHIOOP HHCTPYMEHTATBHBIX
CpencTB  pa3pabOTKM TPOTPAMMHBIX  KOMIUIEKCOB  JIJISI
WCCIIEeIOBaHUS OObEKTOB XMMHUHU U XUMHUYECKOW TEXHOIIOTHUHU
(V-4).

Baapers:

HaBbIKAMH () YHKIIMOHAJTHLHOTO TECTUPOBAHUS W  OICHKU

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 TpeOOBaHUS, MPEAbIBIACMbIE K

MaAaTEMaTH4YCCKUX MCTOA0B

MaTeMaTHYECKUM MOJEISIM JUIsi  MCCIEeOBaHUs OOBEKTOB
XUMHUH U xumudeckoit Texuonorun (3H-10);

QITOPUTM  Pa3pabOTKM  MaTeMaTHYECKUX MOJENed 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 MOJEJIEH CO37aBaTh aJTrOPUTMBI
pacueTa BBIXOJHBIX [apaMEeTpPOB OOBEKTOB XHUMHH H
XUMHAYECKON TEXHOJIOTWH B 3aBHCHMOCTH OT MX BXOJHBIX U
BapbHpyeMbIX apametpos (Y-6).

Baaners:

HaBBIKAMHU TPOTPAMMHON peanu3aluu HHPOPMAIIMOHHBIX U
MaTeMaTHYeCKUX MOeNiell OObEKTOB XUMHUH 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 MPOrpaMMBbl.

JlucuuIuiInHa OTHOCUTCS K JUCHMIUIMHAM 4acTd, (OpMUPYEMOHl y4yaCTHUKaMHU
obpazoBarenbHbix oTHOmeHud (b1.B.07), n u3y4aercs Ha TpeTbeM Kypce (JeTHsS ceccus) U Ha
YETBEPTOM Kypce (3UMHSS Ceccus).

B wMmerogmueckoM miaHe JUCHMIUIMHA ONMPAETCsl Ha 3JIEMEHTHl KOMIIETEHIIHH,
c(OpMHPOBAHHbIE NPU W3YYEHUM AMCUUIUIMH «Maremarndeckuil aHanusy, «HdopmaTukay,
«IIporpammupoBanue», «Xumusn», «PU3nKa».

IlomyyenHble B mpolecce W3y4eHHUs JUCHUIUIMHBL «Pa3paboTka IMporpaMMHBIX
KOMIUIEKCOB ISl HCCIIEOBAaHUI B XMMHUM M XUMHYECKOH TEXHOJOIMM» 3HAHMS, YMEHUS U
HaBbIKM MOTYT OBITh HCHOJb30BaHbl IpU HU3ydyeHHMM JucuuiuiiH  «KomnbroTepHoe
MOJCIMPOBAaHME B XUMHUM W XUMHUYECKOW  TexHOJorum», «OCHOBBI  pa3paboTKu
aBTOMATU3UPOBAHHBIX HMH(OPMAIMOHHBIX CHCTEeM», «MaremMaTuyeckoe MOJEIUpOBaHHE
XUMHUKO-TEXHOJIOTUYECKMX OOBEKTOB C pacCHpelelICHHBIMU [apaMeTpaMuy», a Takke Ipu
BBIIOJIHEHUM  IIPOM3BOJCTBEHHON  MpakTHKM  (HAy4HO-HUCCIIEJOBATEIbCKON  paboThl),
NPEIAUTUIOMHOM MPAKTHKU U MOJTOTOBKE BBIITYCKHON KBaTH(UKAIMOHHON paboThl OaKkaiaBpa.

3. O0beM IUCHUILIMHBI.

Bcero,
aKaJ. 4ackl
Bun yuebnoit paboTsl Kypc 3 Kypc 4
JletHsa 3UMHsA Hroro
ceccus ceccus

OO01asi TPY10€MKOCTh THCIUIITHHBI 1/36 3/108 4/144

(3a4eTHBIX €AMHMII/aKaIeMUYECKUX YaCOB)

KonrTakTHas padora ¢ npenogaBaresiem: 6 8 14
3aHSTHS JICKIIMOHHOTO THITA 6 — 6
3aHSATHUS] CEMUHAPCKOr0 TUIA, B T.4Y. — 8 8

CEeMMHApBbI, IPAKTHYECKUE 3aHATUS — — —
1a00paToOpHBIE paOOTHI — 8 8
kypcooe npoexktuposanue (KP nmm KIT) — — —
KCP — — —
JpyTUe BUJIbl KOHTAKTHOM paboThI — — —

CamocrosiTesibHas padoTa 30 91 121

®opmbl Tekyero kouTpoJs (Kp, pedepar, PI'P, — Kp Ne 1, 3Kp

acce) Kp Ne 2,

Kp Ne 3
®opma npomexyrouHoii arrecramum (KP, KII, — sk3ameH (9) | sKk3ameH
3a4eT, SK3aMeH) (9)




4. Copep:kaHue JUCHUIIUHBI.

4.1. Pa3nespl AMCHMIIIMHBI U BUABI 3aHATHIA.
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1. ITocta"HoBKU 3a7a4 1 — — 4 6 IIK- | IIK-
uccinemoBannsa gia ACOUY 2 2.9
00BbEKTaMH XUMHUHU U XUMHYECKOMH
TEXHOJIOTHH. [Tpumepsr
poOJIEMHO-OPUEHTUPOBAHHBIX
MPOTPaMMHBIX KOMILJIEKCOB JUIS
ACONY o0ObekTaMu XUMHU H
XAMHUYECKOH TEXHOJIOTHHU
2. Cragud >KU3HEHHOTO IIMKJIA, 3 — 4 12 73 | TIK- | TIK-
(GyHKIMOHATBHAS CTPYKTypa U 2, 2.8,
HHCTPYMEHTAJIbHBIE CpelcTBa IIK- | TIK-
pa3paboTku IIPOrPaMMHBIX 13 | 133
KOMILJIEKCOB ISl MCCJIEIOBAHUS
00BEKTOB XMMHUHM U XUMHYECKOMH
TexHoJioruu. Bepudukamus u
JOKYMEHTHUPOBaHUE
MTPOrPAMMHBIX KOMIUICKCOB
3. Wudopmannonusle " 2 — 4 14 | 12 | IIK- | IIK-
MaTEMaTHYECKHE MOJEIH IS 13 | 134
HCCIEN0BAHUS 00HEKTOB XUMUH U
XUMHYECKOH TEXHOIOTUH
Hroro 6 — 8 30 91
4.2. 3aHATHSA JeKIHOHHOI0 THIIA.
Ne O0newM,
HauMmenoBanue TeMbl MuaHoBanmonuas
pasnena aKaj.
U KPaTKO€ COJIepIKaHue 3aHSATHUS dbopma
THACIIATUINHEI Yachl
1 XapakTepucThKa U OPUMEPLL 00BEKTOB XUMHH 0,25 R

1 XUMHYECKON TEXHOJOTHHU

OOBEKTHl XUMAM U XUMHYECKOH TEXHOJIOTHHA
pa3IMYHBIX BHUJOB (XMMHYECKHE BEIIECTBA U




No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

MaTepuaibl Ha WX OCHOBE, H3ACIUS U3 HHX,
TEXHOJOTMYECKUE IPOIECCHl WX IMOJIY4YeHHS |
nepepaboTKh), UX CTPYKTYpHO-(YHKIMOHAIBHBIE
XapPaKTEPUCTHKH.

DopMaIM30BaHHOC ONMCAHUE O0HEKTOB XUMHUU
M XUMHYECKOW TEXHOJOIHMH KAaK O0O0BEKTOB
ucciaeaoBanusd. IlocTaHOBKM  THUIOBEIX  3ajJ1ad
HCCIEI0BAHUS )4 NPUMEPHI po0JEeMHO-
OPHUCHTUPOBAHHEIX  MPOrpaMMHBIX  KOMILICKCOB
11 ACONY o00beKTaMM XHMHUU M XHMHYECKOH
TEXHOJIOTUU

Ctpykrypa  (GOpManM30BaHHOTO  OMUCAHUS
00BEKTOB XUMHH M XHMHYECKOH TEXHOJOTHH KakK
00BEKTOB HCCIICIOBAaHMS: BXOJHBIC IapaMETPBhI;
BapbUpPYyEMbI€ TTApaMETPhI; BBIXOJIHBIC MapamMeTphbl
(mapameTpsl COCTOSIHUS, KpHUTEpHUaIbHBIC
MOKA3aTeNH ). [Tpumep (dhopMaIM30BaHHOTO
OITMCAHHS XUMHUKO-TEXHOJIOTHYECKOTO OOBEKTA.

IlocTaHOBKM THIOBBIX 3aJa4 HCCJICIOBAHUS
(aHayM3a TMPUYUHHO-CIICICTBCHHBIX CBS3CH) JIA
ACONY oObekTaMd XUMHH H XAMHAYECKOH
TEXHOJIOTHH.

[Tpumep poOJIEMHO-OPUEHTUPOBAHHOTO
nporpaMMHoro komiuiekca anss ACOUY xummuko-
TEXHOJIOTHYECKUM OOBEKTOM.

0,75

Craanu JKM3HEHHOT'O IIMKJA, BHUBI
00eCIIeYeHN M NOCTAHOBKA 3aJadM pa3paboTKH
pOoOJIEMHO-OPHEHTUPOBAHHOIO  IIPOrPaMMHOI0
KOMILIEKCa

XapakTepucTuka CTaJuid >KU3HEHHOTO IMKJa
poOJIEMHO-OPUEHTUPOBAHHBIX MIPOTPaMMHBIX
xoMIuiekcoB M1t ACOUY oObekTaMH XUMHUH H
XAMUYECKONM TEXHOJOTHU. PaOOTHI, BEITOJHICMBIE
Ha CTaJ1u IPOECKTUPOBAHMUSL.

[TocTtanoBka 3amaum pa3pabOTKH THUIIOBOTO
MPOrPaMMHOIO KOMIUIEKCa JJisi HCCIIEIOBaHUSA
00BEKTOB XMMHUHU Y XUMHUYECKON TEXHOJIOTHH.

0,5

DYHKIIMOHATbHAS CTPYKTYypa THUIIOBOT'O
IIPOrPAMMHOI0 KOMIIEKCA JUISL MCCIEAOBAHMS
00BEKTOB XUMHUHU U XUMUYSCKON TEXHOJIOTUU

XapakTepucTrka 0a30BbIX MoOAayJen
KOMIUIEKCa: MOJYJIb aBTOPHU3AIUU MOJIh30BaTEINeH;
MOAYJIb KOHTPOJISI TIOJHOTBI M KOPPEKTHOCTH
BXOJIHBIX JAaHHBIX; MOIYJb pacueTa BBIXOIHBIX
rapaMeTpoB 0OBEKTa MCCIIeIOBaHUs; 0a3a TaHHbIX
napaMeTpoB O0OBEKTAa U MaTeMaTHYECKOW MOMIEIH;
MOAYJb TpaduUYECKON BU3YAIH3allUUA PE3yIbTaTOB
MOJICTTUPOBAHUS; MOAYIb (OpMHpOBaHUS U
COXpaHEHUs OTYETOB O MOJCIMPOBAHUH, MOIYIh

1,5




No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

noOaBjeHMs, PEJAKTUPOBAHMUS W yAAJEHUsA
3anuceil B 6a3e JaHHbIX.

CtpykTypsl ~ uHTEpdEiicoB  HccienoBares
00bEeKTa M  aAMMHUCTPATOpa HPOrPaMMHOIO
KOMILJIEKCA. UML-nuarpamMma BAPUAHTOB
UCIOJb30BaHUS KaK CHOcO0  IMpeJCTaBICHMS
CTPYKTYPHI I10JIb30BaTEIILCKUX HHTEP(EHCOB.

Bepudukanus u JOKYMEHTHPOBaHUE
IpOoOJIEMHO-OPHEHTUPOBAHHBIX IPOTrPaMMHBIX
KOMILJICKCOB

Mertoauka (QyHKIIMOHAIBHOTO TECTUPOBAHUS
npo0JIEMHO-OPUEHTUPOBAHHOTO  MPOTPaMMHOTO
oOecriedeHns (TECTUPOBAHUE IO METOIY «YEPHOTO
SIIIAKAY).

Bungst  gmoxkymeHToB  Ha  pa3paboTKy M
IKCILTyaTaIHIo po0IEMHO-OPUEHTHPOBAHHBIX
IIpOrpaMMHBIX  KomiuiekcoB  ana  ACONY
00bEKTaMH XUMHH ¥ XUMUYECKON TEXHOJIOTHH.

HNudbopManoHHbIe MOJIENH JUTS WCCIICTOBAHUS
O00BEKTOB XUMHUU U XUMUYECKOU TEXHOJIOTHH

ba3pl pganHBIX — uWHGOOPMAIMOHHBIE MOJETHU
00BEKTOB XUMHUHU U XUMUYECKOU TEXHOJIOTHH.

Anroput™M  pa3paboTku  WH(OPMAIMOHHBIX
Mojenel OOBEKTOB XUMHH U XHUMHYECKOH
TEXHOJIOTHH.

0,5

MareMaTHueckue MOACIH JUIS HMCCJIEJOBAHMS
O6’I)€KTOB XUMHUH U XI/IMI/ILIGCKOI\/'I TCXHOJIOTHUHA

Knaccudukanus wmareMaTH4ecKUX MOJeNeH,
HpI/IMeHﬂeMBIX JJIA HCCIICAOBAHUA 06’BGKTOB
XHUMHH 1 XUMHUYECKOH TEXHOJIOTHH.

brok-cxembl airopuTMOB. JIEMEHTHI OJIOK-
CXEM aJITOPUTMOB pacueTa BbIXOJHBIX MAPaMETPOB
O6’b€KTOB XUMHUNU " XHMI/I‘ICCKOﬁ TCXHOJIOTHUHA:
CHMBOJIBI JTaHHBIX, npotiiecca, JIMHH;
CIICOUAJIBHBIC CHUMBOJIBIL. HpaBI/ma HpI/IMeHeHI/ISI
CHMBOJIOB n BBITTOJTHEHHS 0JI0K-CXeM
BBIYHUCJIUTCIBbHBIX aﬂFOpI/ITMOB.

Anroputm pa3paboTku MaTeMaTHYECKUX
MOJIEeNEA UIL HCCIeNOBaHUS OOBEKTOB XWMHH M
XHUMHYECKOH TEXHOJIOTHH.

1,5

HUroro

4.3. 3aHsATHS CEMHUHAPCKOI0 THIIA.

4.3.1. CemuHapsbl, NpaKTHYeCKHE 3aHATHS.

Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHBI.
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4.3.2. JlaGopaTopHbIe 3aHATHS.

Ne
paszzena
JIUCLIUILINHEI

HanmeHoBaHue TeMsl
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0BeM,
aKaJ.
Yachl

NuanoBanuonuas
dbopma

2,3

WuTerpaius Mojeneld OnucaHus 3aJaHHOTO
XUMHUYECKOI0 (XMMHKO-TEXHOJIOTHYECKOT0)
o0beKTa HCCIIeIOBaHUS B npob6JieMHO-
OPUEHTHUPOBAHHBIN NPOTrPAMMHbIN KOMILJIEKC

Coznanue nporpaMMHOro uHTepdeiica ¢ LeIbIo
MHTETpaly pa3paboTaHHBIX (B XOJI€ BBINOJIHEHUSA
KOHTPOJIHBIX paboT Ne 2 u 3) mMaTeMaTHUYECKON U
UHPOPMALIMOHHON MoOJeNned B  MIPOTrPaMMHBIN
KOMILIEKC TUIS UCCJIEJIOBAHUS PEKHUMOB
(YHKIIMOHUPOBAHMUSI  3alaHHOTO  XHUMHYECKOTO
(XMMHKO-TEXHOJIOTHYECKOT0) 00bekTa. PaspaboTka
MOJ1yJIl MAaHUITYJIUPOBAHUS JAHHBIMU B CO3/1aHHOM
(B X0/ie BBIMIOJHEHUSI KOHTPOJIBHOU paboTel Ne 3)
Oaze JAHHBIX XapaKTEePUCTHUK o0BeKTa
WCCJICIOBAHUS u/unu AMIUPUYECKUX
KO3 (P PHUIHEHTOB MaTeMaTUYECKOU MOJIENHU
oObekTa U wuHTepdeiica  aAMHHHUCTpATOpa
IIPOrPaMMHOT0 KOMILJIEKCA C JOCTYIIOM I10 JIOTUHY
u napoito. TectupoBanue pabOThl MPOrPAMMHOIO
KOMIUIEKCa  JUIsl  pa3iMyYHbIX  MoJupuKanuii
00BEKTa UCCIIEOBAHMSI.

KtCmMm

HUroro

4.4. CamocTosiTejibHas padoTa 00y4arouuxcs.

No
paszaena
IACIATUTUHBI

ITepeuens Bonpocos
JUISL CAMOCTOSITEIBHOT'O U3Y4YEHHUS

O0newm,
aKaj.
Yachl

®opmMma
KOHTPOJIA

1

[Ipumepsl W CTPYKTYpHO-(QYHKIMOHAJIbHbIE
XapaKTePUCTUKU XUMHYECKHUX BELIECTB,
MaTepUajJoB Ha MX OCHOBE M TEXHOJOTHYECKHX
MPOIIECCOB MX MOJIYUYEHHs U IePepabOTKH.

Kp Ne 2

CocraBnenne (opMaTM30BaHHOTO —ONMCAHUS
3aJJaHHOTO XUMHUYECKOTO (XuMHKO-
TEXHOJIOTMYECKOro)  o0bekTa Kak  00beKTa
UCCIIEI0BaHUS U MOCTaHOBKA 3aJauu
HCCIIE0OBAHUS BIIASTHUSA BApbUPYEMBIX
napameTpoB 00BEKTa Ha €ro KpHUTepHalbHbIE
MIOKa3aTeln.

Kp Ne 2

Buasr n KOMITOHEHTHI obecreyeHnit
poOJIEMHO-OPUEHTUPOBAHHBIX MIPOTPaMMHBIX
xoMIuiekcoB mit ACOUY oObekTaMH XHUMHUH H
XAMHYECKOH TEXHOJIOTHH.

DK3aMeH

IToctaHoBKa 3a1aun pa3pabOTKH MPOrPaMMHOTO
KOMIIJICKCa JUIA HCCICOOBAHUS 3aJaHHOI'O
XUMHYECKOTO (XMMHKO-TEXHOJIOTHUECKOTO)
00BeKTa.

Kp Ne 2

Pazpabotka  ¢yHKIIMOHAIHHOU

CTPYKTYPBI

Kp No 2
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No
pasznena
IUCLUIUINHBI

Ilepedyens BOpocoB
JUISL CaMOCTOSITENIBHOTO U3Y4YEHHUS

OO0newMm,
aKaJ.
Yachl

®opmMma
KOHTPOJISL

POrPaMMHOTO KOMILIEKCA JUIsI  HCCIICIOBaHUS
3aJIaHHOTO XUMHYECKOTO (xuMHKO-
TEXHOJIOTHYECKOT0) 00BEKTA.

DNeMEeHThI UML-guarpaMmbel  BapuaHTOB
WCIOJIb30BAHUS: BAapHAHT WCIIOIB30BAHUS; aKTep;
OTHOIICHHUSI accollranum, BKIIIOYCHUSI U
pacipeHus; pUMEUYaHUsI. [TpaBuiia
M300paKeHUs TUarpaMMel.

DK3aMeH

Pa3pabotka CTPYKTYPBI uHTepdeiica
HCCIIeI0BATENS 3aIaHHOTO XUMHYECKOTO (XMMHUKO-
TEXHOJIOTHYeCKOro) oObekTa B Buae UML-
JarpamMmbl BapUaHTOB UCTOJIb30BaHUS
(uHTEpdeiica AJig BBOAA XapaKTEPUCTUK 00BEKTa U
untepdeiica 1 0TOOpaKeHUS  PE3yNIbTATOB
pacdera mapaMeTpoB COCTOSIHHSI, KPHUTEPHATbHBIX
mokasareie  oObekTa B TaOJIMYHOM U
rpaduyecKoM BHUJIE).

Kp Ne 2

I'nbxocth IIpOrpaMMHOI'o0 KOMILICKCA.

N

DK3aMeH

TpeboBanus, IIpEAbSIBISEMbIE K
WHCTPYMEHTAJIBHBIM  CpPEACTBaAM  Pa3pabOTKu
poOJIEMHO-OPUEHTUPOBAHHBIX MIPOTPaMMHBIX
xoMIuiekcoB mis ACOMY o0bekTaMH XHUMHUH H
XUMHYECKOHN TEXHOJIOTHH.

DK3aMeH

O6ocHoBaHMe BbIOOpa  MHCTPYMEHTAIbHOMN
cpensl pa3paboTKH ISl MPOrPaMMHON peann3aium
MaTeMaTHYeCKOM MOAETH 3aJaHHOTO XUMHUECKOTrO
(XMMHKO-TEXHOJIOTUYECKOT0) 00BeKTa
UCCIIEIOBAaHMsI, HMHTErPUPYyeMO B IMpPOOJIEeMHO-
OPHUEHTHPOBAHHBIN IPOrPAMMHBIA KOMILIEKC.

Kp Ne 1

O6ocHoBanne BeiOopa CYBJ[ nis pa3zpaboTku
MH(POPMALIMOHHON MOJIeNT! 3a7]aHHOTO
XUMHNYECKOTO (XI/IMI/IKO-TeXHOHOFI/I‘IeCKOFO)
o0OBbEKTa  HCCIEIOBaHUS, MHTETPUPYEMOl B
poOJIEMHO-OPUEHTHPOBAHHBIH MIPOrpaMMHBIH
KOMIIJIEKC.

KpNe 1

IlonssTne W OCHOBHBIE BUJbI TECTHUPOBAHUMA
HpO6HCMHO-0pI/ICHTI/IpOBaHHHX MpOrpaMMHBIX
KOMIIJICKCOB.

DKx3aMeH

OKOHOMUYHOCTD IporpaMMHOTIO obecreueHus:
IMTOKa3aTCJIn U CPCACTBA OLICHKU.

DK3aMeH

[IporpammHuass peanuzanust (B BBIOpaHHOM
MHCTPYMEHTAJILHOM cpeze) MOaynsl Al pacuera
[IapaMeTPOB  COCTOSIHUSI M KPUTEPHAJIbHBIX
nokaszaTenel 3aJaHHOTO XMMHYECKOIo (XMMHMKO-
TEXHOJIOTHYECKOr0) OOBEKTa HCCICAOBAaHUS B
3aBUCHUMOCTH OT €r0 BXOJHBIX M BapbUPYEMBIX
[IapaMeTpoB C  aBTOMAaTHYECKUM  KOHTPOJIEM
IIOJIHOTBI M KOPPEKTHOCTH BXOJHBIX JIaHHBIX,
OLICHKOW 3aTpaT BBIYHMCIUTEIBHBIX DPECYpPCOB Ha

14

Kp Ne 2
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No
pasznena
IUCLUIUINHBI

Ilepedyens BOpocoB
JUISL CaMOCTOSITENIBHOTO U3Y4YEHHUS

OO0newMm,
aKaJ.
Yachl

®opmMma
KOHTPOJISL

MOZACIINPOBAHUC u T eHepauHeﬁ OTYCTOB 0
MOACIIMPOBAHUHN.

QO YHKIIMOHAIBHOE TECTUPOBAHUE
pa3pabOTaHHOIO  MPOrpaMMHOI0  MOJYJIS U
IIPOBEICHUE BBIYMCIUTEIBHOIO JKCIIEPUMEHTA I10
UCCIIEJOBAHUIO BIIMSIHUS BapbUPYEMBbIX
napaMeTpoB O00BEKTa Ha €ro KpHUTEpPHAIbHBIC
ITOKa3aTelIN.

Kp Ne 2

@opMHpOBaHHE  3HAYEHUW  XAPAKTEPUCTHUK
IIPOrPaMMHOT0 obecrieyeHus MOZYJIS u
onpeeIcHUe MUHUMAJIbHBIX CUCTEMHBIX
TpeOOBaHUM.

Kp Ne 2

3amonHeHWe ~ JaHHBIMA ¥ TECTHPOBAaHHUE
paboTOCIIOCOOHOCTH pa3pabOTaHHOW 0a3bl JaHHBIX
XapaKTePUCTHK OOBEKTA HWCCIICIOBAHUS H/WIIH
AMITUPUYECKUX KOIPPUIIMEHTOB MaTEMAaTHYCCKOM
MOJeNd O0BEKTa IyTeM MPOEKTUPOBAHHS U
BBINOJIHEHUSI TIPOCTHIX 3amMpocoB (3aIpoCcoB Ha
BBIOOPKY JTAaHHBIX).

KpNe 3

[IporpamMMHBI ~ JTOKYMEHT «TexHuueckoe
3aJIaHKME». COCTAB; COJIEPIKAHNE.

Kp Ne 1,
9K3aMeH

1,2

CocTaBieHHe TEXHHYECKOTO 33jlaHHs  Ha
pa3paboTKy MHpPOrPpaMMHOTO  KOMIUIEKCA IS
UCCIIEIOBAHMS 33JAHHOTO XHMHYECKOTO (XHMHKO-
TEXHOJIOTMYECKOr0) OOBEKTA.

Kp Ne 1

DKCIUTyaTallMOHHBIA TPOTPaMMHBIA JTOKYMEHT
«Onucanue NpUMEHEHUs: COCTAB; COAECPKAHUE.

DK3aMeH

Bunpl  skcmyaTanMOHHBIX — IPOTPAMMHBIX
NoKyMeHTOB. CocTaB U COAEp:KaHHE JOKYMEHTOB
«PyKOBOJICTBO  CHUCTEMHOTO  IPOTPAMMHCTAY,
«PykoBoncTBo mporpammucra», «PykoBOACTBO
oreparopa.

DK3aMeH

XapakTepucTuka  YpOBHEH U Mojenen
MIpe/ICTaBICHMs] JTaHHBIX NPEAMETHOI 00nacTu npu
XPaHCHUH.

DK3aMeH

Mopnenn onucaHus XapaKTEPUCTUK OOBEKTOB
XUMHUM U XMMHUYECKOM  TEXHOJOIMM  Ha
KOHIENTYaJIbHOM U JIOTHYECKOM YPOBHSIX.

Kp Ne 3,
9K3aMEH

Iloctpoenne  koHUENTyadpHOM (B BHIE
JMarpaMMBbl «CYIIHOCTh — CBsI3bY» (Moaenu YeHa))
U JaTajJorMyeckod Mojened OMHCaHus JTaHHBIX
3a/IaHHOTO XUMHYECKOTO (XUMHKO-
TEXHOJIOTUYECKOr0)  O0BEKTa  HCCIICOBAHUS
(xapakTepuCTHK OOBEKTa H/MIKM SMIHUPUUIECCKUX
K03 (HUIIIEHTOB MaTeMaTU4YecKon MOJIeNIN
00BeKTa).

KpNe 3

TpeboBanus, MpeIbsBIsieMbIe K
MaTeMaTUYEeCKUM MOJIENISIM  JUIsl  MCCJIEIOBAHUS

DK3aMeH
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Ne OO0newMm,

Ilepedyens BOpocoB ®opmMma
pasiera JUISL CAMOCTOSITEIBHOTO U3YUYEHUS ara. KOHTPOJISt
JUCIUILTNHBI 9achl
00BEKTOB XUMUH U XUMHUYECKOH TEXHOJIOTHH.

3 MaremaTuuecKkuid amnmapar, HCIOJIb3yeMbI B 4 DK3aMeH
TEOPETUYECKUX M ODMIIMPUYECKUX MOMAETSAX IS
UCCIeIOBaHUsI OOBEKTOB XMMHMHU U XUMHYECKOH
TEXHOJIOTHH.

3 YcinoBHbIE 0003HaYCHUS u npaBuia 2 Kp Ne 2,
BBIMOJIHEHUST ~ OJOK-CXEeM  QJITOPUTMOB IS IK3aMeH
aBTOMATHU3HPOBAHHBIX HH()OPMAITMOHHBIX CHCTEM.

3 [TocTpoenue OMOK-CXEMBI alroOpuTMa pacdera 4 Kp Ne 2

HapaMeTpoB  COCTOSHHS W KPUTCPHAIBHBIX
MOKa3aTelNiel 3aJaHHOr0 XMMHYECKOTro (XMMHKO-
TEXHOJIOTHYECKOr0) OOBEKTa HCCICIOBAaHUS B
3aBUCHMOCTH OT €ro BXOJHBIX U BapbUPYEMBIX
apaMeTpoB B COOTBETCTBHU C TPEOOBAHUSIMU
I'OCT 19.701-90 ECIIJI. CxeMmbl airopuTMOB,
nporpamM, AaHHBIX W cucteM. OOo03Ha4YeHUs
YCJIOBHBIC U TIPABHJIA BBIOJIHCHUSI.

Hroro 121

4.4.1. TeMbl KOHTPOJbHBIX PadoT.

[Ipenmonaraercss HaMWCaHWE CTYACHTAMH TPEX IMHUCHMEHHBIX KOHTPOJBHBIX pPadoT,
KOTOpBIEC BKJIIOYAIOT MPAKTHYECKHUE 3aJaHUs, MO3BOJISIONINE MPEXKAE BCErO OIEHUTh YMEHUS U
HABBIKU CTY/ICHTA.

CryneHTy HEOOXOAMMO MPEICTABUTh OTUYETHI O BHIMOJHEHHBIX KOHTPOJIBHBIX paboTax B
pacniedaTaHHOM BHje. OT4ET O KaxJ0H KOHTPOJIbHON paboTe JOKEH BKIIOYATh TUTYJIbHBIN
JTUCT, (HOPMYIHUPOBKY, AITOPUTM U PE3yNbTaThl BBIIOJIHEHUS MpPaKTHUYECKoro 3amaHus. Ha
TUTYJBHOM JIUCTE OTYETa HEOOXOJUMO YKa3aTh Ha3BaHUsS WHCTUTYTA, Kadempsl, ydeOHOU
JTUCITUTIMHBI, HOMEp M TeMYy KOHTPOJIbHOU pabOThl, HOMEp BapHaHTa 3aJaHus, HOMEp yueOHOMH
rpynnel, GaMUWIHIO ¥ WHHUIAAIBI CTyJAeHTa, (DaMHIJIUI0 W WHUIHAIBI MPETOIaBaTeIIs, TOPOJ U
TO/I.

Bo Bpems 3amuThl KOHTpOJNbHBIX pabor Ne 2 w Ne 3 cCTymeHT JOKeH
MPOJEMOHCTPUPOBATh PAOOTOCIIOCOOHOCTh Pa3pabOTaHHOTO MPOOIEMHO-OPUEHTHPOBAHHOTO
MIPOrPaMMHOTO ¥ HH()POPMAIIMOHHOTO 00CCIICUSHUS.

KoHTponbpHbIe pabOThHI MOCBAIIEHBI CIEAYIONIECH TEMaTHKE:

KoHmpoavHas paboma Ne 1. Texnuueckoe 3adanue Ha paspabomxy NpPOSPAMMHOZ0
KOMNeKca 01 UCCIe008aHUsL 3a0AHHO20 XUMUYECKO20 (XUMUKO-MEXHON02ULeCK020) 00beKma,

KOHmponvHas paboma Ne 2. Paspabomka QyHKYUOHANLHOU CMPYKmMypbl npooOiemMHO-
OPUEHMUPOBAHHO20 NPOSPAMMHO20 KOMNAEKCA. Aneopummuieckas u npocpammHas peanuzayus
mamemamuyeckot — MOOenu  Onsd  UCCNe008aHUsl  3A0AHHO20  XUMUYECKO20  (XUMUKO-
MEeXHON02UeCcK020) 00vekma,

Kowmpoavuas paboma Ne 3. Pazpabomka ungopmayuonHot mooeau 3a0aHHO020
XUMUYECKO20 (XUMUKO-MEXHON02UEeCK020) 00beKMa UCCIe008aHUAL.

Coneprxanne 3aaHIi KOHTPOJIBHBIX pabOT MpUBEACHO B TabauIle moapasaena Ne 4.4,

BapuaHThl KOHTPONBHBIX PabOT OTIMYAIOTCS THUIIAMU OOBEKTOB HCCIICIOBAHMS, WX
MaTeMaTUYECKUMHU MOJIETISIMHU U 3HAUEHUSIMU BXOJHBIX U BAPbUPYEMBIX apaMeTpPOB.

OreHKa KOHTPOJBHBIX PabOT OCYIIECTBIISICTCS ¢ TPUMEHEHUEM IIKAJBI «3a4TEHO» — «HE
3ayTeHo». COOTBETCTBYIOIIME OLEHKH YCTaHABIMBAIOTCS B 3aBUCHUMOCTH OT TIOJHOTHI U
KauecTBa COJepKaHus W O(OpMIIEHUS MPEACTABICHHBIX OTUYETOB O KOHTPOIBHBIX paboTax,
pe3ynbTaTOB  JEMOHCTpalMK  PabOTOCIIOCOOHOCTH  pa3pabOTaHHOTO  MPOTPAMMHOTO |
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UH()OPMAIIMOHHOTO 00ECIICYCHUsI U YCTHOTO cobecenoBaHus co cTyneHToM. OLeHKa «3a4TeHO»
CTABHUTCS, €CIH CTYACHT BJaJeeT HEOOXOAWMBIMU 3HAHUSMH, YMEHHSMH W HaBBIKAMH IPU
BBITIOJTHEHUH KOHTPOJIBHBIX 33/IaHUM, a pa3paboTaHHOE MM MpOrpaMMHOE ¥ WHGOPMAIMOHHOE
obecrieyeHue sBisieTcsi paborocrmocoOHbIM. OLeHKa «HE 3aYTE€HO» CTABUTCS, €CIH CTYICHT
HEIIOCJICIOBAaTEeIeH B M3JIOKEGHHM pe3yibTaToB paboT, HE B TIONHOH Mepe Biajaeer
HEOOXOIMMBIMH YMEHHSMH W HAaBBIKAMH [PHU BBINOJIHEHWH KOHTPOJBHBIX 3aJaHuil, a
nporpaMMHoe, HH(pOpManuoHHOEe obecrneueHne nauOO0 He paszpaboTtaHo, aub0 paboraer ¢
oummOkamu, MO0 He o0JajaeT yKa3aHHBIMA B TEXHHYECKOM 33JIaHUU  ()YHKIIMOHAIBbHBIMU
BO3MOXXHOCTSIMU  (HampuMep, OTCYTCTBYET aBTOMAaTMUECKUH  KOHTPOJb TOJHOTBI U
KOPPEKTHOCTH BXO/IHBIX JaHHBIX /UM FCHEPALIUs U COXPAHEHHE OTYETOB O MOJICITHPOBAHNUH).

5. [lepeyeHb y4eOHO-METOIMYECKOT0 0oOecmeyeHusl JJIsi CAaMOCTOSITEeIbLHOI PadoThI
00y4YaKOIIHUXCS 10 TUCHHUILINHE.

Metoanyeckue yKkazaHus il 00yJaroIIuXcs 10 OpraHu3aliyd CaMOCTOSATEIbHOM paboThI
M0 JUCIUIUIMHE, BKIOYas TEPEYCHb BOIMPOCOB IS CaMOCTOSTEIBHOTO HW3YYCHHS, (HOpMBI
KOHTPOJISI CaMOCTOSITENIbHOW pabOThl MO JUCHUILUIMHE W TPEOOBaHHWSI K WX BBINOJHEHHIO,
pasMenieHsl B DJIGKTPOHHOW HWH(pOpMaAIMoHHO-00pazoBarenbHOl cpene CIIGITU(TY) nHa
MeauanopTaie mo aapecy: https://media.technolog.edu.ru.

6. @OH/I OLIEHOYHBIX CPEACTB /JIsl IPOBeAeHUsI MPOMEKYTOUHOM aTTeCTAINH.

[TpomesxyTouHas aTTecTanus N0 AUCIUILINHE TPOBOIUTCS B (hopMe dK3aMeHa.

OK3aMeH IpelycMaTpuBaeT BBIOOPOUYHYIO IIPOBEPKY OCBOEHHUS NPEAYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLUN U KOMIUIEKTYETCSI IByMSI BOIIPOCAMH.

IIpn cnade sK3aMeHa CTYIEHT IOJIy4aeT JABa BOIPOCAa M3 IEPEUYHS BOIPOCOB, BpeMs
MOJTOTOBKU CTYJ€HTa K YCTHOMY OTBeTYy — 10 30 MUH.

IIpumep BapraHTa BOIPOCOB HA DK3aMEHE:

Bapuant Ne 1
1. Craguu >KU3HEHHOTO IUKJIA MPOOJIEMHO-OPUEHTHPOBAHHBIX IPOTPAMMHBIX
komruiekcoB i ACOUY oObekTaMu XMMHUU U XUMHYECKOM TexHoJoruu. Pabotsl,
BBIITOJIHSIEMBIE HA CTAIUU ITPOCKTUPOBAHMSL.
2. DyHKUMOHANBHAsA CTPYKTypa THUIOBOIO IPOTPaMMHOIO KOMILIEKCA  JUIs
UCCIIEIOBaHUsI OOBEKTOB XHMHUU M XHMHUYECKON TEXHOJOTHMH. XapaKTepUCTHKa
0a30BBIX MPOrpaMMHBIX Moayiel. [Tpumep.

®OoHJ OLIEHOYHBIX CpCACTB IO AUCHUIIJIMHE MTPEACTABIICH B HpI/I.TIO)KCHI/II/I Ne 1.

PeBy.]'II)TaTI)I OCBOCHHUA JUCHUIIIIMHBI CUHUTAKOTCA JOOCTUTHYTBIMH, C€CJIW [OJId BCCX
3JIEMEHTOB KOMIIETCHITUM JAOCTUTHYT HOpOFOBLIﬁ YPOBCHb OCBOCHUA KOMIICTCHIHWU HAa JAHHOM
9Tallc — OLCHKA «KYJOBJIICTBOPUTCILHO.

7. IlepevyeHb yueOHBIX U3IaHUI, HEOOXOAMMBIX JIJIsl OCBOEHUN TUCUMILINHBI.

a) neyaTHbIe U3TAHMS

1. 3apy6un, B. C. Maremarndeckoe MOJIETUPOBAHNE B TEXHUKE : y4eO. /7ist BTy30B / B.
C. 3apy6un. — 3-e uza. — M. : Uzp-Bo MI'TY um. H.3. baymana, 2010. — 495 c.

2. Kymptun, H. b. C++ Builder / H. b. KynapTun. — 2-e usn., nepepab. u mom. — CIIO. :
BXB-Iletepoypr, 2008. — 463 c.

3. Kymptun, H. b. C/C++ B 3amayax u npumepax / H. b. Kynetun. — 2-e uzn. — CIIO. :
BXB-Iletepoypr, 2009. — 349 c.

4. Hopenxo, U. II. ABromaTu3mpoBaHHBbIC HHPOPMAIMOHHBIE CHUCTEMBI : Yyueo.
nocobue / U. I1. Hopenkos. — M. : U31-80 MI'TY um. H.D. baymana, 2011. — 342 c.

5. Tlaxomos, b. . Camoyuutens C/C++ u C++ Builder 2007 / b. U. TTaxomos. — CII6. :
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BXB-Iletepbypr, 2008. — 672 c.

6. Cogeros, b. f. ba3sl ganabix. Teopus u npaktuka : yue6. nis By3oB / b. fI. CoBetos,
B. B. LlexanoBckwii, B. JI. UepToBckoii. — 2-¢ u3., crep. — M. : Beicm. mik., 2007. — 463 c.

7. Tenwmer, JI. 1I. JluHrBucruyeckoe W  MNpOrpaMMHOE  OOECIEeYCHHE
aBTOMATH3UPOBAHHBIX cUCTEeM : y4eO. mocobue anst By3oB / JI. III. Tenumes ; mox pexa. T. b.
Yuctsakosoit. — CII6. : LIOIT «IIpodeccus», 2010. — 403 c.

8. Umctsaxosa, T. b. HMHTemiekryanbHOE YIOpaBIE€HHE MHOTOACCOPTHUMEHTHBIM
KokcoxuMmuueckum npousBojactBom / T. b. Uuctsakosa, O. I'. boiikosa, H. A. Uuctskos. — CII0. :
LIOIT «IIpodeccusi», 2010. — 187 c.

9. UYwucrakosa, T. b. Marematnyeckoe MOAECTUPOBAHUE XUMHKO-TEXHOJIOTHYECKHX

00BEKTOB C pacmpeaesieHHBIME MapaMeTpamu : yueO. mocodue s By3oB / T. b Uncrsakosa, A.
H. IMTonocun, JI. B. lN'omeuera. — CII6. : LHOIT «IIpodeccusy», 2010. — 240 c.

0) 3JIEKTPOHHBbIE YUeOHbIe U3IaAHUA

10. ABTOMaTH3MpPOBAHHBIE CUCTEMBI 00pabOTKH WH(POPMALIUU U YIPABICHHUS Ka4eCTBOM
HaHonpoaykiuu : yue6. mocodue / T. b. Yucrsakosa, U. I'. Kopuuenko, A. H. Ilonocun [u ap.] ;
CIIOI'TU(TY). Kad. cucrem aBromarusup. nmpoektupoBanus u ymp. — CII6. : [6. u.], 2013. —
87 c. (Ob)

11. AugpuanoBa, A. A. Anroputmuzanus u nporpamMmupoBanue. [IpakTtukym : yueO.
nocobue / A. A. Auapuanosa, JI. H. Ucmarunos, T. M. Myxrtaposa. — CII6. ; M. ; Kpacunoaap :
Jlanb, 2019. — 240 c. (OBC «Jlanb»)

12. I'ymepoB, A. M. Marematuyeckoe MOIETUPOBAHUE XHUMHUKO-TEXHOJIOTHYECKUX
mporeccoB : yued. mocobue mist By30B / A. M. I'ymepoB. — 2-e 3., nepepad. — CII6. ; M. ;
Kpacnonap : Jlans, 2014. — 176 c. (OBC «Jlanby)

13. KommbroTepHbie TEXHOJIOTHH MOJIETTUPOBAHUS MIPOLIECCOB MOJIy4EHUs
BBICOKOTEMIIEPATYPHBIX HAHOCTPYKTYPHUPOBAHHBIX MaTepuasioB : yueb. mocobue / T. b.
Yuctsikoa [u ap.] ; CIIGI TU(TYVY). Kad. cuctem aBromaTusup. npoektupoBanus u ymp. — CIIO. :
[6.1.],2013. - 223 c. (Ob)

14. He3nanos, A. A. IIporpamMmupoBaHue U alropuTMu3anus : yued. uist By30B / A. A.
Hesnanos. — M. : Axanemus, 2010. — 304 c. (Ob)

15. Tlnouckwii, B. YO. IlpoexktupoBanue 6a3 nanubix B CYBJl MySQL : mpaktuxym / B.
1O. ITnouckuii, I'. B. Ky3nenosa ; CIIGI TU(TVY). Kad. cucrem aBromatusup. npoeKTHPOBaHHS
u ymp. — CII6. : [6. u.], 2019. — 54 c. (Ob)

16. PoueB, K. B. HWH(popmainmoHHble TEXHOJIOTMU. AHAIU3 U MPOEKTHPOBAHUE
UHPOPMAMOHHBIX cucTeM : yded. mocobue / K. B. PoueB. — 2-e m3x., ucrp. — CIIG. ; M. ;
Kpacnonap : Jlans, 2019. — 128 c. (OBC «Jlanb»)

17. ®neronroB, A. B. MonenupoBanue unpopmaimonsnsix cuctem. Unified Modeling
Language : yue6. nocobue / A. B. ®dneronros, U. 10. Martommues. — 2-e u3zf., crep. — CIIO. ;
M. ; Kpacnonap : Jlans, 2019. — 112 c. (OBC «Jlanby)

18. Yucrsakosa, T. b. [IporpammupoBanue Ha s3bIKaX BHICOKOTO ypoBHs. ba3oBbIii Kypc :
yue0. mocobue / T. b. Unuctskosa, P. B. Aarunun, M. B. Hosoxumosa ; CIIOI' TU(TVY). Kad.
CUCTEM aBTOMATH3Up. poektupoBanus u ymp. — CII6. : [6. u.], 2008. — 101 c. (Ob)

8. IlepedyeHb »JJIEKTPOHHBIX 00pPa30BaTeJbHBIX pPeCcypcoB, HeOOXOAMMBIX IJIs
OCBOEHMS THCIHUIIUHBI.

VY4eOHbIi MIaH MO TporpaMMmMe 3a04HOTO OakanaBpuata «ABTOMATH3UPOBAHHBIC
cucTeMbl 00paboTkH MHGOPMAIIMK U YITpaBIEHUs» B paMKax HampasiieHus moarorosku 09.03.01
«MudopmaTtrka W BBIYUCIUTENbHAS TEXHUKa», pabodas mporpamMma JUCIHUILUIMHBI U y4eOHO-
METOJAMYECKHE MaTepHallbl M0 TUCIMIUIMHE pPa3MEUICHBI B AJIEKTPOHHOW WH(OPMAIMOHHO-
o0Opa3oBaTeNnbHON cpene CIIGI TU(TY) Ha Meauarnopralie no azapecy:
https://media.technolog.edu.ru.

Kpome Toro, mjis MOATOTOBKM K JIaOOpaTOPHBIM 3aHSATHUSM, 3K3aMEHY, BBIMOJTHCHHUS
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CaMOCTOSITENILHON pa0bOThI CTYICHTHI MOTYT HCIIOIh30BaTh CIEAYIONINE IIEKTPOHHBIE PECYPCHI:
inftech.webservis.ru, citforum.ru (caitter nHGOPMAIIHOHHBIX TEXHOJIOTHI);
www.novtex.ru/IT (Bed-cTpanuna xxypHaia «HopManoHHbIE TEXHOIOTHIY);
WWW.exponenta.ru (oopa3oBaTesIbHbIM MAaTEMAaTUUECKHI CalT);
model.exponenta.ru (caiiT 0 MOJEIUPOBAHUH M HCCICIAOBAHMH CUCTEM, OOBEKTOB,

TEXHOJIOTUYIECKUX MPOIECCOB M (PU3MUECKUX SBICHUN);
edu.ru (denepansublii mopran «Poccuiickoe 0OpazoBaHUE);
www.openet.ru (POCCUHCKUH MOPTaT OTKPHITOr0 00pa3oBaHusi);
elibrary.ru  (uHdopmManoHHO-aHATUTHYECKHd  mopTan  «Haydnas — snekTpoHHas

OuOIMOTEKAY),

a TaKKe AIEKTPOHHO-OMOINOTEYHBIC CHCTEMBI:

«ONEeKTPOHHBIM YHMTANBbHBIA 3a1 — bubmmoTex» (pexxum pmoctyma: http://bibl.1ti-
gti.ru/servicel.html, BXox 110 JIOTHHY ¥ TIAPOJTIO);

«Jlanp» (pexum pgocrtyma: http://e.lanbook.com/books, cBoOOaHBIN BXxox € JHOO0OTO
3apErUCTPUPOBAHHOTO KOMITHIOTEpA HHCTHTYTA).

9. MeToauuyecKkue YKazaHus Jas Oﬁy‘lalOIII]/IXCH 110 OCBOCHHIO TUCHUILIMHDBI.

Bce Buapl y4yeOHBIX 3aHATHI 1O JUCHMILIMHE MPOBOISATCS B COOTBETCTBUU C
tpeboBanusamu cieayromux CTO (CTII), peiictByromux B CITIOI TU(TY):

CTII CIIGI'TU 040-02 KC VYKIB. Buabl yueOubix 3anatuii. Jlexkumsa. OOuue
TpeOoBaHUS;

CTO CII6I'TH 020-2011 KC YK/IB. Bunbl yueOubix 3ansatuii. JlJaboparopHbsie paboThI.
OO6mue TpeboBaHMsI K OPraHU3aluY U TIPOBEACHHUIO;

CTIT CIIOI'TH 048-2009 KC VYK/IB. Bunbel y4ebnbix 3ansatuii. CamocTosiTeNbHAs
m1aHupyemas padota ctyneHToB. OO0mye TpeOoBaHUS K OpraHU3alK U IPOBECHUIO;

CTO CIIoI' TU(TY) 016-2015 KC YK/IB. ITopsinok opraHu3aiuy 1 MpoOBEACHUS 3a4E€TOB
¥ 9K3aMEHOB.

[InanupoBaHue BpeMEHH, HEOOXOJMMOIO Ha HU3yYEHHE IUCHMIUIMHBI, JIy4llle BCEro
OCYIIECTBIISITh HAa BECh CEMECTp, TpEeAyCMaTpuBas TIPH O3TOM pETYISPHOE IOBTOPEHHE
HpoiiIeHHOr0 MaTepuaa.

JlucuMmiuuHa XOTs M [peamnojaraeT  cOaJlaHCHPOBAaHHBIM — OTOOp  BayKHEMIIMX
COCTaBJIIOLIMX METOJIOB U CPEJICTB Pa3pabOTKU MPOrpaMMHBIX KOMIUIEKCOB JUIsS MCCIIET0BaHUN
B XMMHUHU U XUMHYECKON TEXHOJIOTHH, OJHAKO HOCUT HEM30eKHO 0030pHbIi xapakTep. [loaTomy
OHa [IOJDKHA COINPOBOXKIATbCS WMHTEHCHBHOM CaMOCTOSITEIbHOM pPabOTOM CTYIEHTOB ¢
PEKOMEH/IOBAaHHBIMH  TIPETIOJABATEISIMA  JTIUTEPATYPHBIMA HCTOYHHKAMH W JJIEKTPOHHBIMA
pecypcamu, B TOM 4YHuclie HH(OPMAIIMOHHBIMH pecypcamu ceTu «HTepHeT», o BceM paszenam
muciuminHel. CamocTosiTenbHas padoTa npeaycMoTpeHa B o0beme 121 akagemMuueckoro yaca.
Bonpocsl u 3amaHus JUIsI  caMOCTOSITENbHOM paboThl, B TOM YHCIE M BBITOJHEHHS
KOHTPOJIbHBIX paboT, mpuBeeHb! B opaszesne Ne 4.4.

Jns pacmpeHuss W yrIyOJeHWs 3HAHWA 1O JUCHUIUIMHE HEOO0XOAWMO AaKTHUBHO
UCTIOJTb30BaTh:

MaTepHalbl CaiTOB, PEKOMEHIOBAHHBIX IMPENOIaBaTeNIIMU Ha JICKIUAX U J1a00paTOpHBIX
sausaTusX (pasgen Ne 8 u moxpaszmen Ne 10.3);

MH(POPMAIIMOHHO-TIOMCKOBBIE CUCTEMBI ceTH «VIHTEpHET»; IPU ATOM CIIeAyeT BBHIIOIHUTD
3alpoc, BKIIIOYAIOIIMN KITFOUEBBIC CIIOBA pasfeiia JUCIHUILIMHBI, B PAa3IMYHBIX MOUCKOBBIX
cucreMax, Takux Kak SHaekc (pexxum mocryma: http://www.yandex.ru), Google (pexum
nocryma: http://www.google.ru), cpenn HaliIeHHBIX CCBUIOK, B MIEPBYIO OYEPE/lb, H3y4YaTh CalThI
U BeO-CTPaHULIBI CO CTPOTUM COOTBETCTBHEM 3aIIPOCY HIIU BHICOKOM PEIeBaHTHOCTHIO.

OCHOBHBIMU YCTIOBHSIMHM TPAaBUJIBHOM OpraHu3aliy ydeOHOro mpoiiecca Juisi CTYA€HTOB
SBIISICTCS:

MJIAHOBOCTh B OpraHU3alluy Y4eOHOH paboThI;

Cephe3HOE OTHOIICHHUE K U3YUEHHUIO MaTepUaa;
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IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHATHSA CTyZEHT IOJDKEH NPUXOAWUTH, MMesl Oaraxk 3HaHUH M BOIPOCOB IO YyikKe
U3Y4YEHHOMY MaTepuaiy.

Texymuii KOHTPOJIb PabOTHI CTYIEHTOB OCYILECTBIIAETCS TyTEM:

MIPOBEPKH OTYETOB O TPEX KOHTPOJIBHBIX paboTax M cobeceoBaHMs CO CTYACHTaMH II0
3THM OTUYETaM;

MPOBEPKH  PabOTOCIIOCOOHOCTH  TNPOOJIEMHO-OPUEHTHPOBAHHOTO  MPOTPAMMHOTO U
MH(POPMALIMOHHOTO 0OecneueHus, pa3padoTaHHOIO B KOHTPOJIbHBIX padoTax Ne 2 u Ne 3.

Temsbl 1 conep:kanne KOHTPOJIBHBIX paboT, TpeOOBaHUS K CONEPKAHHIO OTYETOB O HUX U
crocoObl MX OleHWBaHUs TpuBeAcHbl B NMyHKTEe Ne 4.4.1. OT4eThl O KOHTPOJIBHBIX padoTax
CTYJIEHTBHl IOArOTABIMBAIOT C HCIOJIb30BAHWEM KOMIIBIOTEPOB M  COOTBETCTBYIOLIETO
IPOrPaMMHOI0 00eCIIeYeHUsI B paMKaxX caMOoCTOSTeNbHON padoTel. [Ipu odopmiieHun 0TYETOB O
KOHTPOJIBHBIX paboTax HEOOXOJMMO pPYKOBOACTBOBATHCS TPEOOBAHUSMHU COOTBETCTBYIOIIMX
rocynapcTBeHHbIX ctanaapros u CTII:

I'OCT 7.32-2017 CUBU/. Otuer o Hay4HO-HCCIEeNOBaTeNbCKON pabore. CTpykTypa u
npaBuia 0pOpMIICHMS;

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

I'OCT 8.417-2002 I'CH. EnuHuIbl BEIUYKH;

CTII JITU um. Jlercoera 2.055.005-79 KC YK]IB. Equnuiisl pu3nyecKux BETUYNH;

I'OCT 19.701-90 ECITA. Cxembl anropuTMoB, IPOrpaMM, TaHHBIX U CUCTEM. Y CJIOBHbIE
0003HaueHMsI ¥ IIPAaBUJIA BHITTOJIHEHUS.

[IpomexyrouHas arrecTtanusi MO AUCLUUIUIMHE OCYLIECTBISIETCS B BHJIE SK3aMEHA,
IPOBOJUMOTrO B JOpME MHANBUYAIBHOTO YCTHOTO OMPOCca C UCHOIb30BaHUEM OUIIETOB.

HeoOxonuMbIM yciioBUEM MOMYYEHHs OMYCKa K AK3aMEHY SIBISIETCS HAJU4HMe OLICHOK
«3aYTEHO» 3a BBINOJIHEHHBIE CTYAEHTOM TPH KOHTPOJIbHBIE pabOThl, KOTOpPbIE MPETYCMOTPEHBI
HacTosLIel paboyeil mporpaMmoH.

IIpn moAroTOBKE K 3K3aMEHY PEKOMEHAYETCSI HECKOJIBKO pa3 IMPOYUTATh BECh KOHCIIEKT
JIEKUUH, TOTOJIHEHHbI MH(OpMalKed U3 peKOMEHIYyeMbIX MCTOYHUKOB (paszensl Ne 7, Ne §,
nogpazzen Ne 10.3). IIpu sTOM CTYAEHT, NMOHSAB JIOTMKY H3JI0OXKEHHUs y4yeOHOro marepuana,
MOJIy4aeT MPEACTaBICHUE O MpeIMeTe W3y4aeMOW AMCLUUIUIMHBI B LEJIOM, YTO IO3BOJIET €MY
IPOJIEMOHCTPUPOBATh HAa JK3aMeHEe C(POPMHUPOBAHHOCTh MPEIYCMOTPEHHBIX 3JIEMEHTOB
KOMITETEHIINH.

Ha sk3ameHe CTyneHT OTBeuaeT Ha JiBa KOHTPOJIbHBIX BOINpoca Omiera U3 pasnyHbIX
pa3zesioB UCHUIUIMHBL (U1 OLIEHKH C(HOPMHUPOBAHHOCTH Pa3IUYHBIX MPEIyCMOTPEHHBIX
AJIEMEHTOB KoMmneTeHIuil). CHHMCOK KOHTPOJIBHBIX BONPOCOB IpeJCTaBleH B paszzene Ne 3
[Tpunoxxenus Ne 1. Ouenka, popmupyemast B pe3yibTate codeceoBaHUs, SBISETCS UTOTOBOM 1O
JTUCLUATUIMHE.

[TocTosiHHAs aKTUBHOCTb Ha 3aHSTHIX, CBOEBPEMEHHOE M KaueCTBEHHOE BBIMIOJHEHHE
KOHTPOJIbHBIX pabOT, TOTOBHOCTh CTaBUTh M O0CYX/IaTh aKTyalbHbIe MPOOIEMbl AUCIUIUINHBI —
3aJI0T YCIEIIHON pabOThI U MOJOKUTEIbHON OLEHKH.

10. Ilepeyens HHGOPMALMOHHBIX TEXHOJIOIH, HCIIOJIb3yeMbIX IIPH OCYLIECTBJICHUH
00pa30BaTeIbLHOIO Mpolecca Mo JMCIHUILIHHE.

10.1. UudopmManmoHHbIE TEXHOJIOTUH.

B yuebHOM mporecce MO MUCHUIUIMHE MPEAYCMOTPEHO HCIOIb30BAHUE CIIEIYIOIINX
WH()OPMAITMOHHBIX TEXHOJIOTHH:

YTEHHUE JICKIUW C UCTI0JIb30BAHUEM MYJIbTUMEIUNHBIX PE3CHTALIUN;

MpOBeACHUE JTA0OPATOPHBIX 3aHATHH W CaAMOCTOATEIBHOW pabOThl CTYJIEHTOB C
UCIIOJIb30BAaHMEM CHUCTEMHOTO U MPHUKIAJHOTO MPOTPAMMHOTO OOECIeueHusi, B TOM YHUCIE
WHCTPYMEHTAJIBHBIX ~ CPEACTB  pa3pabOTKH  MPOOJIEMHO-OPUEHTHUPOBAHHBIX  MPOTPAMMHBIX
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KOMIUIEKCOB, HWH()OPMAIMOHHO-TIOUCKOBBIX CUCTEM ceTu «VIHTepHeT», CpeACTB BBOJA,
pelaKTUpOBaHHS U (OPMATUPOBAHUS TOKYMEHTOB,

B3aMMOJICHICTBHE CO CTYACHTaMH TIOCPEACTBOM DIJIGKTPOHHOW HWH(POPMAIMOHHO-
obpazoarenbHoi cpeapl CITOI TU(TY).

10.2. IIporpamMHoOe oOecniedeHue.

IIpu mnpoBeneHuu a0OPATOPHBIX 3aHATUH M CAMOCTOSITENIBHOM pabOThl CTYJEHTOB
UCTIONIB3YEeTCS  CIIEAYIONIee JHUIICH3HOHHOE W CBOOOJHO pPAacHpoCTpaHsIeMOE CHCTEMHOE U
NPUKIIAJHOE IPOTPaMMHOE 00eCIICUeHHE:

onepanuonnas cucrema Microsoft Windows 10;

aHTHUBHpPYCHOE mporpaMmmHoe obecniedenue Kaspersky Endpoint Security;

HHTErPUPOBaHHAs cpelna pa3paboTku mporpammHoro obecrmeuyenust Microsoft Visual
Studio (s3bik mporpammupoBanus C#);

yHUBEpCalbHbIH MaTemaTnyeckuii maker Mathcad 14;

crcTema yrpasieHus 06asamu ganubsix Microsoft Office Access wiu MySQL;

rpaduuecKkuil perakTop (BKIOYAIONIINN HHCTPYMEHTHI penakTupoBanus UML-muarpamMm
u Oiok-cxem anropurmoB) Microsoft Office Visio;

tekcToBbiii mpoueccop Microsoft Office Word wnu Apache OpenOffice Writer wnum
LibreOffice Writer;

tabmuuneiii mpoueccop Microsoft Office Excel mnmu Apache OpenOffice Calc wnm
LibreOffice Calc;

BeO-Opay3ep Mozilla Firefox niu Google Chrome.

10.3. ba3bl JaHHBIX U HHGOPMALMOHHbIE CIPABOYHbIE CHCTEMBI.

Nudopmannonnas cucrema «EamHoe 0kHO JocTyma kK o0pazoBaTenbHbIM pecypcam» (UC
«EnuHoe oxHO»), oOecreynBarolias CBOOOJHBIM JOCTYm K MHTErpajJbHOMY KaTallory
oOpa3oBarenbHbIX VHTEpHET-pEeCypcoB M DJICKTPOHHOM OMOIMOTEKE YueOHO-METOIUYECKUX
MaTepuasoB, B TOM YHUCIIE IS BBICIIETO 00pa30BaHUsI.

MexnyHaponHble MyJbTUIUCHUIUIMHAPHBIE aHAJIUTHUeCKue pedepaTuBHblE 0Oa3bl
JAHHBIX HAYYHBIX MyOIMKaIIUN:

Web of Science (pexxum moctyma: http://apps.webofknowledge.com, cBoOGOmHBIN ¢
J000T0 3aperucTPUPOBAHHOTO KOMITBIOTEpA HHCTUTYTA);

Scopus  (pexxum  jmoctyma:  http://www.scopus.com, CBOOOAHBIH ¢  JIFOOOTO
3aperuCTPUPOBAHHOTO KOMITbIOTEPA HHCTUTYTA).

11. MartepuajibHO-TeXHHYECKOe oO0ecreyeHHe OCBOCHHUSI IUCHUILIMHBI B Xo0Je
peajm3anuu o0pa3oBaTeJbHON MPOrpaMMmbl.

Jns  mpoBeaeHuss yuyeOHBIX 3aHATHH 1O JUCHMIUIMHE Ha Kadeape CUCTeM
aBTOMaTu3upoBaHHOro npoektupoBanus u ynpasieHus CIIGITU(TY) umeercs neoOxonumas
MaTepHaIbHO-TEXHHUECKas 0a3za:

HanmenoBanmne KOMITBIOTEPHOT'O

KJacca Kageapsl Obopynosare
Knacc MOJICITMPOBAHUS " 18 mocagoYHBIX MECT.
ONTUMU3AINH CIIOKHBIX VYyeOHast Mebenb, MIIaCTUKOBAs JOCKA.
TEXHUYECKUX CUCTEM [Tepconanbhplie KOMMBIOTEPHI (9 mIT.): MOHOOJIOK Lenovo

C360 ¢ 19,5-mroiimoBbiM auciuieeM; npoueccop Intel Core
13-4130T (2,9 ITuw); O3Y 4 TI6; HXMJ 1000 I6;
BcTpoenHble DVD-RW  mpuBon, Buaeokapra Intel HD
Graphics 4400, 3BykoBas u cereBas KapThl. [lepcoHanbHBIC
KOMITBIOTEPH! OOBEAMHEHBI B JIOKAIBHYIO BBEIYUCIUTEIBEHYIO
ceTb Kadeapsl, UMEIOT BbIX0A B ceTb «VHTepHET» H
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HammenoBanmne KOMITBIOTCPHOT'O

O6opynoBanue
KJ1acca Kadeapsl pyA

00eCTeunBarOT JOCTYI B 3JCKTPOHHYIO WH(MOPMAIIMOHHO-
obpazoBarenbuyio cpeny CIIOI TU(TY).

JlekuuonHas aynutopust 56 mocago4YHBIX MECT.
YueOHast Mmebeb.
Mynerumennitasie  mpoektopsl NEC NP40 u Benq
MS524.
Hoyt6yku Asus a6j u Sony Vaio VPCSA.
MynbTHMe M HAsE MHTEpaKTHBHAs Tocka ScreenMedia.

JIMIICH3MOHHOE CHCTEMHOE W MPUKIIATHOE MPOrpaMMHOE 00ecIeYeHNEe, UCIIOIB3YEMOE B
yueOHOM Ipoliecce Mo AUCHUILINHE, Tepeuncieno B noapasaene Ne 10.2.

12. Oco0eHHOCTH OCBOECHHSI [JHCHUILIMHBI HHBAJIWAAMH H JIHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

Jis WHBaIMOOB W JHUI] C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH Y4eOHBIM TMpoIecc
OCYIECTBIISICTCS B COOTBETCTBHH C [loyoskeHHMeM 00 opraHM3aluy Y4eOHOTo Iporecca s
o0ydeHHs WHBAJIUIOB U JIHUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGITU(TY),
yTBEpkAEHHBIM pekTopoM 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
JIJIS1 TPOBeIeHHsI IPOMEKYTOYHOM aTTecTaluu

o JTUCHUIIJINHE «Pa3pa60TKa NMporpaMMHbIX KOMIIJIEKCOB JIJIA HCCIeJ0OBAHMM B XUMHUH U

XHMHYECKOil TEXHOJIOI 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 NpoOBOAMTH 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 HaumeHoBaHue

VYpoBHH CHOPMHUPOBAHHOCTH

HUHAMKAaTOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
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
QOYHKIMOHATEHOE KOMITOHEHTBI oOecriedeHuit | OTBET HA BOMIPOC | BUIBI obecrieueHunii | obecreueHnii MPOOIEMHO- | Ha3pIBaeT ©Oe3 OmMOOK
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 | IpOrpaMMHBIX
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 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 HAa3bIBACT | TEXHOJIOTMH M HAa3bIBAET
He Bce MHPOpPMAIMOHHbIE | HHPOPMALMOHHBIE  CBSI3M | HHPOPMALMOHHBIE CBSI3H
CBA3M MEX1y HUMHU MEXITY HUMU ¢ | Mexmy HUMH 0e3 oInOoK

HEOOJIBIIMMU OIINOKaAMU

OnwucsiBaet CTPYKTYpPBI
uHTEpQEcoB HcciaenoBaTeNs 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 "
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
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 | IIPOTPAMMHBIM
IPOTrPaMMHBIM KOMILJICKCOM, HO ITyTaeTcCs
KOMILIIEKCOM Py UX PaclpeAesieHU! I0
KaTerOpHsIM
I0JIb30BaTENEH
PazpabateiBaeT [IpaBunbHbIE Cocrasisiet IIpu paspabotke | Pa3pabarpiBaeT
(YHKIMOHANBHBIE  CTPYKTYPBI | 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 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) UCCIieIoBaTeNeM U | aMUHUCTPATOPOM, TEXHOJIOTHUH
aJIMAHUCTPATOPOM, KOTOpEIC MOJTHOCTBIO | MCCIIE/IOBaTENIeM u
KOTOpbIE HE OTOOpaXKaroT | 0TOOpaxaroT aJIMUHHCTPAaTOPOM
BCE (yHKUHMOHANBHBIE | (YHKIHUOHAIBEHBIE
BO3MOXHOCTH, BO3MOXXHOCTH,
NpeoCTaBIsieMble MIPEeJOCTaBIISIEMbIE
M10JIb30BATEIISIM MI0JIb30BATENISIM YKa3aHHBIX
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Ko 1 nammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

HUHAMKAaTOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
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. HaspiBaer 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 O00OBEKTOB | OMHMCAaHWE OOBEKTOB XMMHUH | ONMCAHUE 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 m 0e3 OmMOOK
XapaKTEepPUCTUKE HeOOJIBIINMH OITUOKaMU JIAeT UX XapaKTePUCTUKY
Paccka3zpiBaet noctaHoBku | IIpaBuibHbIH [IpaBunbHO pacckasbiBaeT | PacckaspiBaer mnoctaHoBkuM | PacckaspiBaet
TUIOBBIX 33/]a4 HUCCJEIOBAaHUA | 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
TEXHOJIOTHH, IIyTaeTCsl B
IIOCTAaHOBKE BTOpOi
TUIIOBOH 3a71a4n
HCCIEN0BaHUA OOBEKTOB
XUMHA H  XUMHUYECKOU
TEXHOJIOTHH

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

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

YpoBHH CHOPMHUPOBAHHOCTH

WHINKATOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
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 TexHomoruu 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) 00BEKTOB | Bompockl Ne 2, 3 | ccnemoBanus  (aHanM3a | MPUYMHHO-CIIECTBEHHBIX | (aHamm3a MIPUIHUHHO-
XUMHAH u XUMHYECKOH | K 9K3aMEHY MIPUYUHHO-CIIEJICTBEHHBIX | CBSI3€H) OOBEKTOB XMMHUU H | CIEICTBEHHBIX  CBS3EH)
TEXHOJIOTHM Ha OCHOBE HX CBs3Ci) OOBEKTOB XMMHUHU | XUMHUYECKOW  TEXHOJOTHM | OOBEKTOB ~ XHMHH 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 craguu xu3zHeHHOro | [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 Jae€T HX 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 BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
[lepeuuncnser TpeboBanus, | [IpaBUIbHBIN Ilepeuncnger w©e Bce | Ilepeuncnser  He  Bce | [IpaBmiibHO 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-
xummudeckoit Texuonoruu (3H-7) OpPUEHTHPOBAHHBIX OpPUEHTHPOBAHHBIX OpPUEHTHPOBAHHBIX
MPOTrPaMMHBIX MIPOrPaMMHBIX KOMIUIEKCOB | IPOTPaMMHBIX
kommiekcoB it ACONY | s ACOUY  obbekramu | kommiekcoB it ACOUY
00BbeKTaMH  XMMHUU W | XUMAM W XUMHYECKOH | 00beKTaMH  XHMHUU U
XUMHYECKOM TEXHOJIOTHH, | TEXHOJOTHUH, 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 | Bompochl Ne 14— | pa3pabotky u|u 9KCIUTyaTaluio | JOKyMEHTOB Ha
IKCILTyaTaIHIO npobieMHo- | 16 k sKk3aMeHy IKCTUTyaTaIHIO npo0JIeMHO- pa3paboTKy "
OpPUEHTHPOBAHHBIX npobyieMHO- OpPUEHTHPOBAHHBIX JKCILTyaTaIHIo
MPOTPaMMHBIX KOMIIJIEKCOB ISl OpPUEHTUPOBAHHBIX 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 TEXHOJIOTUU
1 XOpOUIO OPUEHTUPYETCS
B UX COJIEP/KaHUHU

26




Konx n HamMeHoBaHMe
WHIUKATOpa
JIOCTHIKEHHMS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
[Moscusier MeToauky pazpabotku | IlpaBunbHBIN Cnabo opuentupyercsi B | [losicHsieT MeToauky | [IpaBuibHO MOSCHSIET
TEXHUYECKUX 3aJaHni Ha | OTBET Ha BONPOC | METOIUKE pa3paboTKH | pa3pabOTKH TEXHUYECKHX | METOAMKY  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 | UccaenoBaHusS OOBEKTOB
XUMUA W XUMHYECKOM | XUMHYECKON TEXHOJIOTMH C | XMMHM W XHMHUYECKOH
TEXHOJIOTHH HEeOONIBIINMH OITUOKaMU TEXHOJIOTHH U MOXET ee
MPUMEHHUTH npu
COCTaBJICHUU
TEXHUYECKOTO 3aJaHus Ha
CO3JIaHHE TPOrPAMMHOTO
KOMILJIEKCa st
WCCIICIOBAHUS 3a1aHHOTO
XHMHUKO-
TEXHOJIOTHYECKOTO
00BeKTa
O60cHOBBIBaET BbIOOp | IIpaBHIIbHBIHA Ob6ocHoBbiBaeT  BbIOOp | OOOCHOBBIBAaET BBIOOp | OOOCHOBBIBAET BBIOOD
WHCTPYMEHTAIBHBIX CPE/CTB | OTBET Ha BOIPOC | HHCTPYMEHTAIBHBIX WHCTPYMEHTAIBHBIX WHCTPYMEHTAIBHBIX
pa3paboTku nporpaMMHbIX | Ne 11 K | CpEelICTB pa3paboTKH | CPEeICTB pa3paboTKH | CPEACTB pa3paboTku
KOMILJIEKCOB JIJISl HCCIICIOBAHUS | IK3aMEHY MPOTPaMMHOTO IPOrpaMMHOTO WHPOPMAITMOHHOTO u
O00BEKTOB XMMHUU U XUMHUYECKOH obecrieyeHust obecrieyeHus MPOTPaMMHOTO
texronoruu (Y-4) MPOTrpaMMHBIX NPOrpaMMHBIX KOMIUIEKCOB | 0OecTiedeHust
KOMIIJIEKCOB IS | IS WCCIIEIOBAHUS | IPOrPaMMHBIX
WCCIIEIOBAaHNAA OOBEKTOB | OOBHEKTOB XUMUHU U | KOMILJIEKCOB TS
XMMUU H  XUMHYECKOH | XMMUYECKOH TEXHOJIOTMH C | UCCIEA0BaHUS OOBEKTOB
TEXHOJIOTHM,  HO  HE | y4eTOM XapaKTepUCTUK | XUMHUA W XUMHUYECKOU
000CHOBBIBaET BBIOOp | OOBEKTOB  HCCIIENOBAHMA, | TEXHOJOTHH C  Y4E€TOM
CpencTB pa3paboTKK | HO  He  OOOCHOBBIBAET | XapaKTEPUCTUK OOBEKTOB
MHPOPMALMOHHOTO BBIOOP CpeACTB pa3pabOTKH | UCCIIeIOBAHUS
obecreyeHuns u He | HHPOPMAITMOHHOTO
YUUTHIBAET o0ecrnevyeHus
XapaKTePUCTUKU

00BEKTOB HUCCIICOOBAHUA
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Ko 1 nammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

WHINKATOpa [Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
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
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 XHMHUYECKOU
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 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 | ONHKCHIBAET COAEPKAHHUE HE
MaTeMaTHYECKUX 3aTpyIHSIEeTCS C | Bcex JTamoB
METO/IOB OTHCaHUEM ux
coJiepKaHus
[IpuBonut knaccudukanuo u | IlpaBunbHBIE [TpuBout [IpuBonuT knaccudukammo | [IpuBonut
JlaeT ompeJeNieHnss TpeOOBaHUM, | OTBETHI Ha | KIacCH(UKAIUIO M| HW  JaeT  ONpeielicHUs | KiaccHpUKanuio © Jaer
MPEbSBISEMBIX K | Bopocel Ne 21, | HaspiBaeT  TpeOoBaHHs, | 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 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 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 | XUMHUU 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 5

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 MOJIENEN | peanu3anuu

TEXHOJIOTUM C MCIOJb30BAHUEM MaTeMaTHYeCKUX 00BEKTOB XUMHH U | HHPOPMALIMOHHBIX u

COBPEMEHHBIX Mozenen O0OBEKTOB | XUMHYECKON TEXHOIIOTHU C | MATEeMaTHIECKHIX

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

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 MO,Z[yHeﬁ

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 "
aJIMUHHCTpPATOPA,
npeaHa3HaYEeHHBIX JUIst
pelleHrsT  TOCTaBICHHBIX
3aj1a4 McCieJ0BaHusI

CPEICTB W HHTErpaluu
peaIu30BaHHbIX MOAYJEH

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

peumieHuA MOCTABJICHHBIX
3aJa4 UCCJICA0BaHUA
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3. TunoBbIe KOHTPOJIbHDBIC 3aJaHUA 1JId MPOBCACHUSA l'[pOMG)KyTO‘lHOﬁ aTTeCTAlluU.

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

1. Bunsl u KOMIIOHEHTHI OOecredeHHi 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
ONMCAHUSA XUMHKO-TEXHOJIOIMYECKOI0 O0BEKTA.

3. IlocranoBkm THIIOBBIX 3amad uccienoBanusa mid ACOUY oObekTamMu XUMHUUA U
XUMUYECKON TexHosoruu. [IpumMep mocTaHOBKM 3aa4d MCCICAOBAHUS BIMSHUS 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'mbxocth mNPOOIEMHO-OPUEHTHUPOBAHHBIX MPOTPAMMHBIX KOMILIEKCOB. (CocoOBbI
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 MCIIOJIB30BaHUS KaK CIOCO0 MpeACTaBICHUS CTPYKTYPbI
MI0JIb30BATEIBCKUX HMHTEP(ENCOB: AJIEMEHTHl U MpaBuUiia U300pakeHus auarpaMmmsbl. [Ipumepst
JUTSI TIOJTh30BATeNel pa3IuYHbIX KaTeTOPUH.

0) Bompochl 1151 OUEHKH 3HAHWil, YMeHWii W HaBBIKOB, C(HOPMHUPOBAHHBIX Y
cryaeHTa no komnerennnu IMK-13:

10. Craguu  >KU3HEHHOTO IUMKIA  MPOOJIEMHO-OPUEHTHUPOBAHHBIX  MPOrPAMMHBIX
koMmiuiekcoB i1 ACOMY oObekTamMu XHMHM W XHMUYECKOM TeXHOJOTHH. PaboThl,
BBITIOJIHSIEMbBIE HA CTAJUU 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. Meronuka (HYHKIIMOHAIBFHOTO TECTHPOBAHUS THIIOBOTO NPOTPaMMHOTO KOMILIEKCA
JUTSL UCCTIEIOBAHUSI OOBEKTOB XUMHUHU M XUMUYECKON TEXHOJIOTHH.

13. DKOHOMHUYHOCTH TPOOJIEMHO-OPUEHTHPOBAHHOTO TPOTPAMMHOTO  O0ECTICUCHHS:
MOKAa3aTeNN 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 KCILTyaTalUi0 MPOOIeMHO-OPUEHTHPOBAHHBIX
nporpaMMHbIX KOMIUIEKCOB it ACOUNY o00beKTaMu XUMHH M XUMHYECKOW TEXHOJIOTHH.
CoctaB # coJepKaHHE HSKCIUTyaTallUOHHOTO MPOTPaMMHOIO  JIOKyMeHTa «OnucaHue
npuMmeHeHus». [Ipumep.

16. Buapl TOKyMEHTOB Ha pa3paldOTKy U AKCIUTyaTalHIo MPOOIEMHO-OpUEHTUPOBAHHBIX
nporpaMMHbIX KOMIUIEKCOB it ACOUNY o00beKTaMH XUMHH M XHUMHYECKOM TEXHOJOTHH.
CoctaB u cojaepX)aHUE HKCIUTyaTallMOHHOTO MPOTrpaMMHOIO JokymMeHTa «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 YPOBHEN U MOJENEN PEACTABICHUS JaHHBIX.

18. Mopnenu onucaHusi XapaKTepUCTHUK OOBEKTOB XUMUU M XMMHYECKON TEXHOJIOTUU Ha
KOHIIETITYaJIbHOM U JIOTHYECKOM ypOBHAX. [IpuMep KOHLENTyalbHOM MOJIEIN OMUCAHUS JaHHBIX
XUMHUKO-TEXHOJOTUYECKOT0 00BEKTA.

19. Mopnenu onucaHus XapaKTEPUCTUK OOBEKTOB XUMUU M XUMUYECKOW TEXHOJIOTHH Ha
KOHILIETITYaJIbHOM U JIOTHUECKOM ypOBHsX. [IpumMep naramornyeckoid MOJEau ONUCAHUS JaHHBIX
XHUMHKO-TEXHOJIOTHYECKOTO OOBEKTA.

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

21. Knaccudukanuss MaTeMaTHYECKUX MOJENEH, NPUMEHSEMbIX MJisi HCCIeI0BaHUs
OOBEKTOB XMMHUM UM XHUMHUUYECKOW TeXHOoJoruu. llpumep wmaTreMaTWyeckod MoJenu s
UCCJICTOBAHMSI XUMUKO-TEXHOJIOTUYECKOTO 00bEKTA.

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

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 BBIXOJIHBIX
napaMeTpoB OOBEKTOB XUMHUHU W XUMHUYCCKOW TexHOJIOTUU. [Ipumep OIOK-CXEMBI ajiropuTMa
pacuera.

25. Anroput™m pa3pabOTKH MaTEeMaTWYeCKHX MOJENEH IUIsi MCCIIeNOBaHUS OOBEKTOB
XUMHUHU U XUMUYECKON TEXHOJIOTHUH.

26. Meronvka ¥ HHCTPYMEHTAIBHBIE CPEICTBA MMPOTPAMMHON pPeaTnu3allii U HHTETPAIHA
MH(OPMAILIMOHHBIX U MAaTEMaTHUYECKUX MOJeNell 00beKTOB XUMUU U XUMUYECKOW TEXHOJIOTUH B
BHJIE TTPOOJIEMHO-OPUEHTUPOBAHHBIX TPOTPAMMHBIX KOMILIEKCOB.

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

4. Metoauuyeckue MaTepuaJbl VISl ONpeAeseHHs] NMPOLeAYpP OLeHWBAHWS 3HAHMIA,
YMEHH M HABBIKOB, XapaKTepHU3YIOUIMX 3Tanbl (OpMUPOBAHUS KOMIIETEeHLMIA.

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

ITo nucuuIuIMHE TPOMEXKYTOUYHAS aTTECTAlMs TPOBOIUTCS B (hOopMe IK3aMeHa.

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