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1. IlepeyeHb NJAHMPYeMbIX pe3yJIbTATOB O0y4YeHHs] MO JAUCUMILIMHE, COOTHECEHHBIX C IUIAHUPYEMbIMHU pe3yJIbTATAMU OCBOEHHS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe ocBoeHMs 00pa30BaTeIbHON MPOrpaMMbl MATUCTPATYPhI 00YUarOIIMICA JOJKEH OBJIAJIETh CIEAYIOIIUMHU pe3yabTaTaMu 00y4eHUs

10 JUCHUILINHE:.

Ko 1 naumenoBanue

KOII U HAMMCHOBAHUC MHJUKATOpA

[TnarupyemMble pe3ynbTaThl 00yUCHHS

KOMIETEHIINU JOCTUKECHHS] KOMITETEHIIUU (eckpunTOpHl)
OIIK-3 OIIK-3.0.06.1 3HATh:
Cnocoben UCIOJNIb30BaTh | Mcronp30BaHue CUCTEM YOpaBlieHUs 0a3aMu | OompefelieHne U KilacCU(UKAIMI  aBTOMAaTH3MPOBAHHBIX
BBIYHMCIIUTEIIbHbBIC METO/IbI U | JaHHBIX JJIs pa3paboTku MHMOPMAIMOHHO- | HH(pOopMalmoHHbix cuctem (3H-1);
aJanTUPOBATh CYIIECTBYIOIIME | IOMCKOBBIX CHUCTEM IO (PU3MKO-XMMHYECKUM | BUJIBI M COCTaB  OOECHEeYeHUH  aBTOMATHU3WPOBAHHBIX
MpOrpamMMHBIE MPOIYKTHI JIJIsl PEIICHUs | CBOMCTBAM BEILIECTB (MAaTEpUAJIOB). uHpopmannoHHbIX cuctem (3H-2);
3a/1a4y npodeccuoHanbHOI sTambl pa3paboTKM W CTPYKTypy ©0a3 JHaHHBIX (U3HKO-
JIEATEIIbHOCTH. XUMHUYECKHX CBOMCTB BemecTB (Marepuasios) (3H-3);

(YHKIIMOHATIBHYIO CTPYKTYpPY THIIOBOM HWH(GOPMAIMOHHO-
MIOMCKOBOW CHCTEMBI 1O (U3UKO-XUMHUYECKHM CBOWCTBAM
BemectB (Matepuanor) (3H-4);

NPHUKJIAIHBIC TPOTPAMMHEIC CPEICTBA, NPHUMEHSEMBIC IS
pa3paboTku HHHOPMAMOHHO-TIOMCKOBBIX cucteM (3H-5).
Ymers:

CO3/1aBaTh C HKCIIOJBH30BAHHEM CHCTEM YIpaBleHUs 0Oa3zamu
JTaHHBIX WH(OPMAITMOHHO-TIONCKOBBIE CHUCTEMBI 10 (DH3HKO-
XMMHYECKHM CBOMCTBaM BerecTB (Marepuanos) (Y-1).
Baaners:

HaBbIKAMHU pa3pabOTKu HMHQPOPMAIMOHHBIX MOJENeH It

ONMCAHUS JAHHBIX O (HU3UKO-XUMHUYECKHX CBOMCTBAX
BemnectB (Matepuaion) (H-1).
OIIK-3.0.06.2 3HaTh:
Hcnonb30BaHne MaTeMaTHYeCKUX METOAOB M | MOHSITHE, OCHOBHBIE (YHKIIMHM M COCTaB MPOrPaMMHOTO
MTPOTPaMMHBIX MIPOYKTOB JUIs | oOecTrieueHrsT  aBTOMATH3WPOBAHHBIX  CHUCTEM  HAYYHBIX
MOJICJIMPOBAHUS XMMHUYECKHX TMporieccoB U | uccienoanuii (3H-6);
00pabOTKM SKCIEPUMEHTAIBHBIX JAHHBIX O | 3TAllbl MAaTEMAaTHYSCKOTO  MOJICITHPOBAHUS  XHUMHUYECKUX

(1)I/ISI/IKO-XI/IMI/I‘{CCKI/IX CBOMCTBaxX

(MaTepuaion).

BCIICCTB

nporecco (3H-7);
CTPYKTYpY (OpPMaAIM30BAHHOTO OINHUCAHUS XHMHYECKOTO
nporiecca kak o0bekTa uccnenoanus (3H-8);




Kox u HaumenoBanue

Kon n HanMeHoBaHUE HHIUKATOPA

[Inanupyemble pe3ynbTaTbl 00yUeHHs

KOMIICTCHII M JOCTHIXXCHHA KOMIICTCHIIMH (I[GCKpI/IHTOpBI)
KJ'IaCCI/I(bI/IKaHI/IIO u Tpe6OBaHI/I${, IpCABABIACMBIC K
MaTeMaTHn4CCKUM MOACIIAM, HCIIOJIb3YCMbIM B

ABTOMATHU3UPOBAHHBIX HH(POpMaIMOHHBIX cucTemax (3H-9);
MaTeMaTHYECKUH anmnapar, UCHOJIb3yeMbId B TEOPETHYECKUX
u sMmupudeckux mozaesx (3H-10);

OJIOYHBIN TPUHIUIT IOCTPOCHUS TEOPETUUECKUX MOZENEH I
UCCIIEJIOBaHMSI 3aKOHOMEpPHOCTEW TMpOTeKaHUsT U BbIOOpa
PSKUMHBIX MapaMeTpoOB XUMHYECKUX nporeccoB (3H-11);
KJacCU(pUKAUI0 U TpeOOBaHMs, NpPEIbIBISIEMble K
YHUCIICHHBIM METOJAaM PCUICHHS ypaBHEHUN TEOPETHUYCCKHUX
Mojeneil xumuueckux nporeccos (3H-12);

0000IICHHBIN aNTOPUTM Pa3pabOTKH TEOPETUUECKUX MOIeTeH
xuMuueckux mnporeccos (3H-13);

IIOCTaHOBKY 3a1aun u AITOPUTM CTPYKTYpHO-
NapaMeTPUUECKOro CHHTE3a SMIIUPHUECKUX MOJENeH s
OLIGHKA W HCCIEeNOBaHUS (DU3MKO-XUMHUYECKUX CBOWCTB
BemectB (Matepuanor) (3H-14);

KpUTEPUN u METOJIBI IPOBEPKHU aJIeKBaTHOCTH
MaTeMaTUYeCKUX MoJeJel Npu HaJU4Yud U OTCYTCTBUU
napauienbHbIX onbIToB (3H-15);

NPUKIATHBIE TMPOTpaMMHBIE CpEACTBA MaTEeMaTHYECKOTO
MOJICJIMPOBAHUS M O00pPabOTKH IKCIIEPUMEHTATbHBIX JTAHHBIX
(3H-16).

Ymersn:

COCTaBIATh  (OPMATM30BAHHOE  OMHCAHHWE XHUMHUYECKUX
MPOIIECCOB KaK 00BEKTOB HccienoBanus (Y-2);
O00OCHOBBIBaTb ~ CTPYKTYpPY  TEOPETHYECKHX  Mojenei
XUMHAYECKHX TMPOIECCOB, Ha OCHOBE OJIOYHOTO MPUHIIHIIA
COCTaBISTh CHCTEMbl YpPaBHEHHH U KpPaeBBIX YCIOBUI
MaTEeMaTH4YeCKOT0 OMUCAHUS XMMUYECKHUX mporieccos (Y-3);
JaBaTh XapaKTEPUCTHKY pa3padaThIBAEMBIX MaTEMaTHUYECKHX
MOJICJIE 1O TpHU3HAKaM KiIacCHPUKAIMK MOJeIe B
ABTOMATH3UPOBAHHBIX HHPOPMAIMOHHBIX cucTemax (Y-4);

C WICTIOJIb30BAaHMEM CHCTEM KOMIBIOTEPHOTO MOJIEIUPOBAHUS

5




Kox u HaumenoBanue
KOMIICTCHIINN

Kon n HanMeHoBaHUE HHIUKATOPA
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3ynbTaTel 00ydeHUs
(eckpunTOpHIl)

OCYLIECTBIIATh IPOTPAMMHYIO PpEAIM3alUI0 TEOPETUYECKUX
MOJIENEHN AJI UCCIIEN0BAaHUS 3aKOHOMEPHOCTEN NIPOTEKAHUS U
BbIOOpa PEKUMHBIX TAPaMETPOB XMMUYECKHX IpoueccoB (Y-
5);

¢dbopMyIMpoBaTh  3ala4d  CTPYKTYpHO-IIApaMeTPUYECKOIro
CHUHTE3a OSMIHMPUYECKMX  MOJEIeH  UIsl  OLEHKU U
UCCIeOBaHUA  (PU3MKO-XMMUYECKUX  CBOWCTB  BEILECTB
(matepuainon) (V-6);

CTPOUTH C HCIOJb30BAHUEM MaTEMaTHMYECKUX I1aKETOB
SMIIMPUYECKUE MOJIETH ISl OLEHKH M UCCIICAOBAHUS (PH3UKO-
XMMHUYECKHX CBOWCTB BELIECTB (MaTepHajioB), MPOBOIUTH
HPOBEPKY ux ajekBarHoCTH (Y-7).

Baanern:

HaBbIKaMH pa3pabOTKM MaTeMaTHYeCKUX MOZeNeH Ul
peleHus 3a1ay ucciaeloBaHus (PU3NKO-XUMHUECKUX CBOMCTB
BEIIECTB (MaTepuajoB) U 3aKOHOMEPHOCTEH MpOTEKaHUs
XUMHYeCKHX mporeccos (H-2).

OIIK-3.0.06.3

PazpaboTka 00pa3oBaTeNbHBIX PECYpPCOB IS
M3Y4YEHUs] XUMUYECKUX BELIECTB (MATEPHAIOB)

U TPOLECCOB C  HCIOJIB30BAHUEM
ANEKTPOHHOTO 00y4EHUS.

cpen

3HaTh:

OCHOBHBIC  HAlpaBJIEHUS NPUMEHEHHS  KOMIIBIOTEPHBIX
TEXHOJIOTUH B XUMHUUECKoM oOpa3oBanuu (3H-17);

TIOHSITHE AIIEKTPOHHOTO o0yueHwHs (e-learning),
KJIACCU(UKALIMIO 3JIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCOB
(3H-18);

CTPYKTYPY THIIOBOM CHCTEMBI 3JeKTpoHHOTO 00ydeHust (3H-
19);

KJIaCCU(DUKALMIO TECTOBBIX 3aJaHUN KaK CPEICTB OILEHKU
3HaHUil U yMeHu# 00y4daembix (3H-20);

MPUKIIAJHbIE TPOTPAMMHBIE CpPEICTBA, MPUMEHSIEMbIE IS
pa3paboTKU CUCTEM JIEKTPOHHOTO 00yueHus (3H-21).
Ymers:

CO3/1aBaTh C HMCIIOJIb30BAaHUEM CpEJl AJIEKTPOHHOTO OOyUYEHHS
oOpa3oBaTeNbHBIE  PEeCypCchl s U3ydeHHs  (pHU3HKO-
XUMHUYECKHX CBOWCTB BEILECTB (MAaTEpUAIOB), XUMHYECKHX
siBieHnit U nporeccos (Y-8);




Kox u HaumenoBanue
KOMIICTCHIINN

Kon n HanMeHoBaHUE HHIUKATOPA
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3ynbTaTel 00ydeHUs
(eckpunTOpHIl)

pa3padaThIBaTh HJIEKTPOHHBIC TECTOBBIC 3aaHUS Ul OLCHKH
3HaHHUW ¥ yMeHH 00y4aembix (Y-9).

Baanern:

HaBbIKAMU  (OPMHUPOBAaHUS  y4EOHBIX MaTEpUAIOB IS
pa3paboTKM  MOAYNEH  AJIEKTPOHHBIX  00pa30BaTEIBHBIX
kypcos (H-3).




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

JluciuniamHa OTHOCHUTCS K TucuIuinHaM oOsi3arenbHoi yact (b1.0.06) u u3ydaercs Ha
BTOPOM KYpCE B TPETHEM CEMECTpeE.

B MeromudeckoMm IUiaHe JUCIHMIUIMHA ONHMPACTCS HA DIIEMEHTHl KOMIICTCHIINH,
chopMHpOBaHHBIE B TepHOJ oOyueHHss B OakanaBpuaTe TMpPH HW3YYEHUH TUCHUIUIMH
««Maremaruka», «MHbopmaTukay, «OCHOBBI HAay4YHBIX HCCICIOBAHHUNY», «XUMHYECKUE Oa3bl
JMaHHBIX», «MaTeMaTH4eckue MeTOJAbl B XUMHUM U Ouoxumum», «OOmas XuMmuyeckas
TEXHOJIOTUS», «OCHOBBI MIPEIOIaBAaHMsI XHMUNY», a TAKXKE Ha MEPBOM Kypce MarucTpaTypbl MpH
U3y4eHUH IUCHHMIUTMHBI «COBpeMeHHBbIE TEeXHOJIOTUN oO0ydeHus» (uinn «llemaroruka BeIcHIeH
IIKOJIBI») M BBIMIOJIHEHUN HAayYHO-UCCIIEIOBATEIBCKOW MPAKTUKUA, OPHEHTHPOBAHHOW Ha paboTy
B BEIYIIUX HAYyYHBIX Ja00paTOpUAX U TPyIIaxX, U HAyYHO-TIEIarornYecKOi MPaKTUKH.

[lonyyenHble B mpomecce  W3ydeHHs  JUCHUILUIUHBI  «ABTOMAaTH3MPOBAaHHBIC
UH(POPMALIMOHHBIE CUCTEMbI B HayKe W 00pa30BaHUM» 3HAHUS, YMEHUS U HAaBBIKHM MOTYT OBITh
UCIIOJIb30BAHBI TIPH BBIMOJHEHUH HAYYHO-HUCCIICI0BATEILCKON paboThl (B YETBEPTOM ceMecTpe)
¥ BBITYCKHOM KBaJIM(UKAITMOHHON pabOThI (MarucTepcKon AUCCEPTAIIHN).

3. O0beM JUCHUIIMHBI.

Bcero,

Bun yueOHoii pabore! 3E/akaneM. yacoB

OO0mast Tpy10€eMKOCTb 1M CHUILITHHbBI 2172

(3a4eTHBIX eAUHHUIL / aKaJeMUYECKUX 4aCOB)

KonrakTHasi pab6oTa ¢ npenojaBaresiem: 50
3aHSTHS JICKIIMOHHOTO THITA 10
3aHSATHUS] CEMUHAPCKOTO THIIA, B T.4. 36

CEeMHHAPBbI, TPAKTHYECKUE 3aHATHUS 36

nabopaTopHbIE pPabOTHI —

kypcoBoe npoexktupoBanue (KP wm KII) —

KCP 4

JpyTUe BUJIbI KOHTAKTHOM paboThI —

CamocrosiTesibHas padora 22
®opma Tekymero koutpoJs (Kp, pedepar, PI'P, acce) 3amuTa 0T4eTOB 0
NPaKTHYECKUX
padorax
®opma npomexyTouHoii arrecrauuu (KP, KII, 3auer, sx3amen) 3aver




4. Copep:kaHue JUCHUIIUHBI.

4.1. Pa3nespl AMCHUILIMHBI U BUABI 3aHATHIL.
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1. | ABTOoMaTHU3UpPOBAaHHbBIC 6 26 — 12 | OIIK-3 OIIK-
WHPOPMAIIMOHHBIE  CHCTEMBI B 3.0.06.1,
Hay4HbIX HUCCIIEIOBAHUIX o OIIK-
XUMHHA 3.0.06.2
2. | CucTtembl JIEKTPOHHOTO O0yUeHUs 4 10 — 10 | OIIK-3 OIIK-
3.0.06.3
Hroro | 10 36 — 22
4.2. 3ausaTHd JEeKIMOHHOI0 THIIA.
No O0beM,
HaumenoBanue TeMbl WanoBanuonnas
pasnena aKaj.
U KpaTKOEe COACPIKaHNUEC 3aHATHUS dbopma
JIIUCLIUIUINHBI Jackl
1 Kiaccudukamnus U dvHKIIIH 1 —
aBTOMATU3UPOBAHHBIX MH(OPMAIIMOHHBIX CUCTEM
ABTOMaTH3UPOBAHHBIC nH(OPMAITMOHHBIE
CUCTEMBI:  OMpefeNieHue; KiIacCHPHUKaIus Io
Ha3HAYEHUIO (Bumy ABTOMATH3UPYEMOU
NEeSITeNbHOCTH) W TpUIIOKeHUsM  (crenuduke
MIPUMEHEHHUS]); BUJbI U COCTaB 00ECIIEYEHUH.
ABTOMATH3UPOBAHHBIE  CHUCTEMBl  HAYYHBIX
HCCIIEOBAHHUIA: oTpesieNIiCHUE; OCHOBHEIE
(yHKIMH; COCTAaB MPOTPAMMHOT0 00ECTICUECHHSI.
1 Nudopmaiimonnoe obecrneueHne 1 —_—

aBTOMAaTU3UPOBAHHBIX MH()OPMAIMOHHBIX CHUCTEM
B HAYYHBIX MCCJIEIOBAHUSX IO XUMHUHU

baza naHHbIX Kak HMH(OpMAIMOHHAS MOJENb
JUI ONHUCAHUS JAaHHBIX O (U3MKO-XUMHUYECKHX
CBOMCTBaX  BEIIECTB  (MaTrepuajoB).  OTarlbl
pa3paboTKu W CTPyKTypa 0a3 JaHHBIX (HU3UKO-
XUMHUYECKHX CBOMCTB BeIIECTB (MaTepHajoB).
[Ipumep 6a3bl JaHHBIX.

DyHKIMOHAIbHAA CTPYKTypa TUIIOBOU
MH(OPMALIMOHHO-TTOMCKOBOM CUCTEMBbI 1o
(U3NKO-XUMHUECKUM CBOICTBaM BEIIIECTB
(MaTepuaion).




Ne O0OneM,
HaumeHnoBaHue TeMbl MuaHoBanmuoHHas
pasznena aKaj.
1 KpaTKOE COACPIKaHUE 3aHATHUS dbopma
JUCHUILINHEI Yacel
[IpuknanHele TPOrpaMMHBIC CPEICTBA  JUIS
pa3paboTKu MH(POPMAITMOHHO-TIOUCKOBBIX CHCTEM:
XapaKTePUCTHKA M TPUMEPHI CHCTEM YIPaBICHUS
6a3zamu nanHbiX (CYB/]).
1 MareMaTH4IeCKOE obecrieuenue 4 —_—

ABTOMAaTHU3NMPOBAHHBIX I/IHd)ODMaHI/IOHHBIX CHUCTEM
B HAYYHBIX HCCICAOBAHUAX 10 XUMHNH

OTamnsl MaTEMaTH4YCCKOI'O MOACIIMPOBAHUSA
XUMHUYCCKUX IMpOoLCCCOB. (DOpMaJII/I?:OBaHHOG
OIMMCAHUE XHMHUUYCCKOro IIpolecca Kak 0o0BeKTa

HCCIIEIOBaHMSL: BXO/IHBIE apameTpsl;
BAPBUPYEMBIE NIAPAMETPBI; BBIXOJHBIE MapaMeTpPbl
(mapameTpsl COCTOSIHUS, KpUTEpUAIbHBIE

nokaszarenu). TpeOoBaHMs, NpeAbABIsSEMbIE K
MaTEMaTUYECKUM MOJIENSAM, MCIONb3yEMbIM B
aBTOMATU3UPOBAaHHBIX UH(OPMALIMOHHBIX
CUCTEMAX: YHUBEPCAIbHOCTB; TOYHOCTb;
aJIeKBaTHOCTh; 3KOHOMHUYHOCTh. Kiaccudukarus
MaTeMaTUYeCKUX  MOJeNed [0  XapakTepy
0TOOpaXkaeMbIX CBOMCTB 00BEKTa MOJETUPOBAHUS
u crnoco0y UX NPEICTaBICHUS, MPUHAIIECHKHOCTU
MOJIJIN K HEepapXU4yecKoMy YpPOBHIO, CHOCOOY
[IOJIy4eHUs1 MoJenu. MaremaTudecKui anmnapar,
HCIOJIb3YEMBIH B TEOPETUUECKUX U SMIINPUUECKUX
MOJIETISX.

bi1ouHBINM NPUHIUI IOCTPOEHUS TEOPETUUECKUX
MoOJEeNne AN WCCIEeNOBAaHUS — XUMHYECKHX
nporeccoB. Knaccupukanuss u  TpeGoBaHus,
MIpeIbSABISEMbIE K UNCICHHBIM METOJaM PELICHUS
YPAaBHEHUI TEOPETUUYECKUX MOJEIEH XUMHUYECKHX
npoueccoB. OOGOOIIEHHBIN aNrOpuUTM pa3paboTKu
TEOPETUYECKUX MOJEIEH XMMHYECKHUX IPOLECCOB.
[Ipumep TEOPETUYECKON MOJIENH TUISt
HCCIIEIOBaHU 3aKOHOMEPHOCTEN IpPOTEKaHWs U
BbIOOpa PEXHMMHBIX MapaMeTpPOB XHUMHYECKOIO
mporecca.

[locraHoBKa 3aauu M AIrOPUTM CTPYKTYPHO-
apaMeTpHUIECKOro CHUHTE3a  SMIIMPHYECKHUX
MOJIeJIe MJIsi OLIEHKH W HCCIEIOBaHUS (PUBHKO-
XMMHUYECKHX CBOMCTB BEIIECTB (MaTepHajoB).
[IpuMepsl SMOUpPUUECKUX MOAENIEH I OLICHKU H
UCCNeIOBaHUsT  (PU3MKO-XMMUYECKUX  CBOMCTB
BEIIECTB (MaTEpPHUAaJIOB).

IIpoBepka  ageKBaTHOCTM  MaTEMAaTHUYECKUX
Mojene  mpu  HAIMYUM U OTCYTCTBUU
MapaJUIENIbHBIX OIBITOB.

[Ipuknanueie MIpOrpaMMHBbIE cpeacTBa
MaTeMaTHYECKOr0 MOJICIMPOBAHUS U O0OpabOTKH
SKCIIEPUMEHTAJbHBIX JIaHHBIX: YHHMBEpCaJbHbIE
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No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
Y KpaTKoe COoAep KaHue 3aHATHS

O0OneM,
aKag.
Yackl

MuaHoBanmuoHHas
dbopma

MaTeMaTHYECKUE TMAKEThI; CPEeIbl UMUTALMOHHOTO
MO/JICIIMPOBAHHS, MaKeThI porpamMmm
CTaTUCTUYECKOU 00paboTKu JAHHBIX
(XapakTepucTHKa M IIPUMEPHI).

CHCTEeMBI AIEKTPOHHOTO 00YYCHHSI

OcHoBHbIE HaIpaBJICHUS MPUMEHEHUs
KOMITBPIOTEPHBIX ~ TEXHOJIOTHH B  XUMHYECKOM
o0pa3oBaHMH.

[Toustue 3nekTpoHHOr0 00yueHus (e-learning).

OyHKIMOHAIbHAS CTPYKTYPa TUIIOBOM CHCTEMBI
3JIEKTPOHHOTO 00yueHus. Moaynu popMupoBaHus
TpPaeKTOPUU u MIPOTOKOJIA oOyueHus,
TECTUPOBaHUsS, 0a3bl JaHHBIX  3JIEKTPOHHBIX
0o0pa3oBaTeNbHBIX  PECYpCOB M OICHOYHBIX
CpeACTB, BUPTYyaIbHAs J1a00paTopusl.

Knaccudukanus AIEKTPOHHBIX
00pa3oBaTEeNbHBIX pecypcoB. [Tpumepsr
XUMHUYECKHX  DJEKTPOHHBIX  00pa3oBaTeNbHBIX
pecypcoB.

Knaccudukanus u npumepsl TECTOBBIX 3aJaHUMN
KaKk CpeACTB OLCHKM 3HAaHUH M  YMEHHHU
oOyuaembix. CriocoObl OIICHHBAHHUS PE3yIbTATOB
BBITTOJIHEHUS TECTOBBIX 33/1aHUH.

XapakTepucTuka u PUMEPBI cpen
AJIEKTPOHHOT0 00y4EHUS.

Hroro

10

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NPaKTHYeCKUE 3aHATHUS.

No
paszaena
IACIATUTUHBI

HaumeHnoBaHue TeMbl
U KpaTKoe COJIep KaHue 3aHATUS

O0newM,
aKaj.
Yachl

HMuaHoBanmnoHHas
dbopma

1

Pa3pabotka 1H(}OpPMalMOHHO-TOMCKOBOU
CHCTEMbl 1O (U3UKO-XMMUYECKUM CBOUCTBaM
BEIIIECTB (MaTEpPUAJIOB)

PazpaGoTka  (QYHKUHMOHAJIBHOMH  CTPYKTYpBI
WH(POPMAIMOHHO-TIONCKOBOM CHCTEMBI o
(bU3NKO-XUMHUYECKUM CBOMCTBaM BEIIIECTB
(marepuainioB). Pa3pabotka B pensiiimonnoit CYBJ]
JaTalOrMyeckod  MOJIENM  OMHMCAaHUS  JAHHBIX
(kmaccoB  (Mapok) BemiecTB (MaTepHalioB) W
napaMeTpoB UX (PU3MKO-XUMHUYECKUX CBOWCTB) C
ydyeroM TpeOoBaHUI oOecreyeHus] LEeI0CTHOCTU
JAHHBIX, KacKaJHOro OOHOBIEHMS CBS3aHHBIX
MoJiel ™  KAacKaJHOTO YIAJCHUS CBSI3aHHBIX
3anuceil 6a3bl TaHHBIX. 3aMoJIHEHUE 0a3bl JaHHBIX
TaHHBIMA O  (HU3UKO-XMMHYECKHX CBOHCTBax
BEIIECTB/MATEpHAIOB 33JaHHBIX KJIAcCOB (MapoK).
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No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
Y KpaTKoe COoAep KaHue 3aHATHS

O0OneM,
aKag.
Yackl

MuaHoBanmuoHHas
dbopma

Pa3pabotka uHTepdeiica TOJIb30BaTENIsS
WH(POPMAIIMOHHO-TTOMCKOBOM CHCTEMBI
(uccnenoBarensi). IIpoBepka paboTOCIIOCOOHOCTH
WH(POPMAIIMOHHO-TIONCKOBOM ~ CHUCTEMBI  IIyTEM
BBITIOJTHEHUST 3allpOCOB HAa BBIOOPKY MaHHBIX O
(U3NKO-XUMHYECKIX CBOMCTBax
BelecTB/MatepuanoB. lloaroroBka u  3ammra
oT4YeTa O MPaKTHIYECKOi padoTte 1.

KomnbrotepHas 00paboTka
OKCIIEPUMEHTAIBHBIX JIaHHBIX OPU HOCTPOCHUU
MoJiesiel Il OLIEHKH W Hccie/loBaHus (hU3HKO-
XMMHUYECKHX CBOMCTB BEIIECTB (MaTepPHUAIOB)

[TonroroBka TaOMUIBI 3KCIEPHUMEHTAIBHBIX
JaHHBIX MO0 3aBHCHUMOCTH JaHHOTO (U3UKO-
XUMHUYECKOTO CBOWCTBa BellecTBa (MaTepuasia)
3alaHHOrO0 Kjacca (Mapkd) OT COCTaBa WIIHU
rapaMeTrpa COCTOSIHMSI BelllecTBa (MaTepuaia).
[TocranoBka 3a/1a4u CTPYKTYpHO-
MapaMEeTPUIecCKOr0  CHHTE3a  OMIUPUYECKON
MOJENH MAJi1 OLEHKH W HUCCIeNOBaHHs (U3UKO-
XUMHUYECKOTO CBOWCTBa BEIIECTBA (Marepuaia).
[IporpamMmHuas peanuzanus (B MaTeMaTHY€CKOM
MaKeTe) ajnropuTMma CTPYKTYpPHO-
MapaMeTpruuecKoro CuHTe3a (ompeieNeHus BHUIA
ypaBHEHHsI M 3HaueHWH  Kod(PuumeHToB
yYpaBHEHHS) SMIIUPUYECKON MOJENU JI OLIEHKH U
UCCIIeIOBaHMs  (DU3MKO-XMMHUYECKOTO  CBOWMCTBA
BellecTBa  (Marepuaia) C  HCHOJIb30BAHHUEM
MIPUHITUIA YCIOKHEHHUS CTPYKTYPBI MoJenu (Tpu
KOHTpOJIE OCTATOYHOM JUCIIEPCUHM M  CTENEHH
pa3uYMsl OCTATOYHBIX TUCIIEPCHN CPaBHHBAEMBIX
Mojenelt mo kputepuro Pumiepa) U Merona
HAaMMEHBIINX KBaapaToB. [IpoBepka anekBaTHOCTH
SMIUPHUYECKON Mojenu nmo kputeputo duiiepa c
3aJaHHOUN JIOBEPHUTEITHHOMN BEPOSITHOCTHIO.
[Toctpoenne mo mozaenu rpaduka 3aBHCHUMOCTH
(U3NKO-XUMHYECKOTO CBOHCTBa BEIIIECTBA
(Marepuana) oOT cocTaBa MM  Iapamerpa
COCTOSIHMSI BelllecTBa (MaTepuana) M aHalIu3 I0
HEMY NPUYUHHO-CIIEICTBEHHBIX CBsi3el B OOBEKTE.
[ToaroroBka ¥ 3amura OTYETA O MPAKTUYECKOMN
pabore 2.

KtCw™m

Pa3pa60TI<a KOMIIBIOTECPHBIX MO}IeHeﬁ JJIA
HCCIIeIOBaHMSI XUMUYECKUX IPOIIECCOB

CocraBnenne (opMaTM30BaHHOTO ONUCAHUS
3aJJaHHOTO XHMMHYECKOTo Ipolecca Kak OOBeKTa
UCCIIEIOBaHUS. O6ocHoBaHMe CTPYKTYpBbI
MaTeMaTHYeCKOM MOJIeIM XUMHYECKOTo Mmpoliecca.
CocTaBlleHHE CHCTEMBbl ypaBHEHUH M KpaeBBIX

10

KtCwm
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No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
Y KpaTKoe COoAep KaHue 3aHATHS

O0OneM,
aKag.
Yackl

MuaHoBanmuoHHas
dbopma

YCIIOBUM MaTeMaTH4E€CKOTO OMKMCAHUs IIpoliecca Ha
OCHOBE OJIOYHOTO MPHUHIIMUIIA TOCTPOSHHUS MOIeTIei
U C y4€TOM BBEJEHHBIX aomnyiienuil. CocrapieHue
XapaKTEPUCTUKA MaTEMaTUYECKOM MOJEIu MO
MpU3HAKaM KJIacCU(UKALIUN Mozelen B
aBTOMAaTU3HPOBAHHBIX UH(GOPMaIIMOHHBIX
cucremax. Pa3paboTka B cpene MOICTUPOBAHHS
[IEPEHACTPABAEMON  KOMIIBIOTEPHOM  MOJENH
XUMHUYECKOT0 Tpolecca (3aaHue XapaKTepUCTHK
CTPYKTYpPBI U CO3JITaHUE KapThl MOBEACHUS MOJECIIH)
¢ uHTEepdeiicoM A HACTPOWKHU Ha BapbUPYEMBIi
PEXUMHBIN MapaMeTp Mpolecca U BU3YyaIU3aLUU
pe3ynbTaToB MojenupoBanus (oToOpaxenus 2D
rpaduKoB pacnpeneneHuil BIXOJHBIX MapaMeTpOB
npoiiecca BO BPEMEHH). [TpoBepxka
paboTOCTIOCOOHOCTH KOMITBPIOTEPHOW MOJETH IO
3a/IaHHBIM XapaKTEPUCTHKAM XUMHYECKOTO
npoiiecca 1 napamerpam ero mozenu. [Iposenenue
BBIYUCIIUTEIILHOTO SKCIIEPUMEHTA JUIst
HCCIEAOBaHUS IO  KOMIBIOTEPHOH  MOJENIH
MIPUYMHHO-CIICACTBEHHBIX CBsI3ed B TIpoliecce
(BIUSHUS BapbUPYEMOI'O PEKUMHOTO MapaMmerpa
MpoIiecca Ha €ro BhIXOHBIC MapaMeTphl) U BHIOOpa
palMOHAIBHOTO PEXHMMa IPOBEICHUS Ipoliecca.
[ToaroroBka W 3amura OTYETA O IMPAKTUYECKOMN
pabore 3.

PaspaboTka 00pa30BaTEILHBIX peCypcoB
YAQIEHHOI'O JOCTYIIA IO MCCICAYEMBIM 00BEKTaM
bu3MyecKkoll XMMHU Y XHMHH TBEPJAOIO Tejla B
Cpee DIEKTPOHHOI0 O0YICHUS

N3yuenne wunTepdeiica cpenbl 3IEKTPOHHOTO
o0OyueHusl. Pa3smemienue MYJIbTUMEIUINHON
MPE3CHTAIMK JIEKIIUH TI0 HCCIETYEMBIM (PU3UKO-
XUMHYECKUM CBOWCTBAM BEIIECTB (MaTepUalOB),
XUMUYECKUM SIBIIGHUSIM (TIporieccam) B Cpele
ANEeKTPOHHOTO 00ydeHus. PazMerieHne 3aKpbITHIX
U OTKPBITHIX TECTOBBIX 3aJIaHUM PA3TUUYHBIX THUIIOB
(BBIOOp OAHOTO M HECKONBKHX MPaBUIBHBIX
BAPUAHTOB OTBETOB M3 CIIMUCKA BO3MOJKHBIX
OTBETOB, YCTAHOBJIEHUE COOTBETCTBUSA  JIBYX
3aIaHHBIX ~MHOXKECTB, YIIOPSIOYEHUE CITHCKA
SJICMEHTOB 3aJIaHHOI'0 MHOXKECTBA, BBOJ OTBETA B
BHJIC 4YHCJIa, CJIOBA) W HACTPOWKA KPUTEPUEB U
IIKAJl UX OLEHUBAHMS [JIsl ONPENEICHUs YpPOBHS
c(hOpMHUPOBAHHBIX 3HAHUN U YMEHHUH 00y4aeMBIX.
Hacrtpoiika BpeMeHH TeCcTUpOBaHUSI UM 4MHCIA
MOMBITOK TIPH BBHITIOJIHEHUH TECTOBBIX 3a/IaHHM.
[IpoBenenue TecTUpOBAaHUS 3HAHUU M yMEHUU
o0y4aeMbpIX B pPEXKHMaX CaMOKOHTPOJS |

10

KOIT
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No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
Y KpaTKoe COoAep KaHue 3aHATHS

O0OneM,
aKag.
Yackl

MuaHoBanmuoHHas
dbopma

sk3ameHa. lloaroroBka u 3amuTa  oTYeTa O
MIPaKTHYECKOM padore 4.

HUroro

36

4.3.2. JlaGopaTopHbIe 3aHATHS.

Y4eOHBIM MJIAHOM HE MPEIyCMOTPEHBI.

4.4, CamocTosiTeJibHasi padoTa 00y4YaroIuxcsl.

Ne
paszerna
JUCLIUIUINHEI

Ilepedyens BOpocoB
JUISL CaMOCTOSITENIBHOTO N3Y4YEHHUS

O0beM,
aKaJ.
Yacel

®opmMma
KOHTPOJISL

1

C6op wuHpopManuu o0 (HUBHKO-XUMUYCCKUX
CBOMCTBAaX BELIECTB (MaTepuayioB) 3aJaHHBIX
KJIaCCOB (Mapok), OTpeIeTICHHBIX
HAIpaBJICHHOCTBIO  MMPOTPAMMBI  MarucCTPaTyphl
W/WIM TEMOW MarucTepcKkoll JuccepTauuu, s
Co3JaHus 3JIEKTPOHHOU 0a3sI JTAHHBIX
MH(OPMAIOHHO-TTOUCKOBON CHCTEMBI.

[IpoBepka
pe3yJIbTaToB
BBITIOJTHEHUS

3a/laHus

JIeKOMITO3HITHSI MIPEIMETHOM obmactu
(mHpOpMaIK O (PU3UKO-XUMHUYECKHX CBOMCTBAX
BelleCTB  (MarepuayioB)  3aJaHHBIX  KJIACCOB
(Mapok),  OIpeleNIeHHBIX  HAaIlpaBJIEHHOCTHIO
IporpaMMbl  MarucTparypel  W/WIH  TEeMOH
MarucTepcKoi JccepTalum) c LEJIBIO
OTpeNIeNICHUs]  CYIIHOCTEH, WX KIIOYEBBIX W
HEKJIIOUEBBIX aTpHOyTOB (CBOMCTB) M OTHOIIECHUI
MEXIy HUMH. BrlsiBiIeHHe HecTenupuIecKux
OTHOLICHUHA MEXAYy CYIIHOCTAMH (CBsi3eH Tumna
«MHOTHE KO MHOTHM») U CBEIEHHE HX K
cneun(UYeckuM OTHOIIEHUSM  (CBSI3IM  TUIA
«OJIMH KO MHOTHM») TTyTeM BBEICHHUS CYIIIHOCTEH-
nocpetHUKoB.  Pa3zpaboTka  KOHIENTyaJabHOMH
MOJIENI ONHMCAHUS JTAHHBIX (HU3UKO-XHMHUYECKHX
CBOMCTBaX BeLIECTB (MaTepualioB) B  BHUJE
aMarpaMMbl  «cymmHOCTH  —  cBs3b»y  (ER-
JAMArpaMMBbI) JJIsl CO3/aHHs DJICKTPOHHOH Oa3bl
JAHHBIX THQOPMAITMOHHO-TIOUCKOBOW CHCTEMBI.

IIpoBepxka
pE3yJIbTaTOB
BBIIIOJTHCHU A

3alaHus

dopmupoBaHue MaTeMaTH4eCKOro
obecrieueHus MPOTIETyPHI CTPYKTYpPHO-
NapaMEeTPpUUECKOro CHHTE3a MOJIMHOMMAIBHOMN
3MHI/I]§)I/I‘IGCKOI>1 MOICIN JJIsA OILICHKHU u
UCCIIEIOBAHUST  JIaHHOTO  (PU3MKO-XMMHUYECKOTO
CBOMCTBa BemiecTBa (Marepuana) 3aJaHHOTO
Kjacca (MapkM) € MCIOJIb30BAaHHEM TPUHIIMIIA
YCIIOKHEHHUST CTPYKTYpBl MOJIEIM U MeEToJa
HaMMEHBIINX KBa/IPaToB.

IIposepka
pe3yJIbTaToOB
BBITIOJIHEHUS

3a/1aHus

Ot6op MaTepUajoB U pa3paboTka
MYJIbTUMEAUMHON  MPE3eHTAMM  JIEKIMH  T10

IIposepka
pE3yJIBTaTOB
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Ne O0OneM,
IIepeuens BonpocoB ®opma
pasiera JUISL CAMOCTOSITEIBHOTO U3Y4YEHHUS arat. KOHTPOJISI
JUCIUILTNHBI Yachl

UCCIIeTyeMbIM O0BEKTaM (PU3NYECKOW XUMHUU U BBITIOJIHEHUS

XUMHH  TBepjoro tena ((PU3UKO-XMMHYECKUM 3a/laHus

CBOMCTBaM BEHIECTB (MAaTe€pUajIoOB), XMMHYECKUM

SIBJICHUAM (TIpolrieccaM)) Ijisi pa3MeIIeHus B Cpejie

9JIEKTPOHHOTO O0YYCHHUSI.

2 CocTraBiieHre 3aKPBITBIX U OTKPBITHIX TECTOBBIX 4 [TpoBepka

3aJlaHuil Pa3IMYHBIX THUIOB (BBIOOP OIHOTO U pe3yabTaToB
HECKOJIbKUX MPaBWJIbHBIX BapHAaHTOB OTBETOB M3 BBITMIOJTHEHUS
CIMCKa BO3MOXXHBIX OTBETOB, YCTAHOBJICHHE 3aJaHHA
COOTBETCTBUSl  JABYX  3aJaHHBIX  MHOJXECTB,
YIOPSAJOYCHUE CIHUCKA DIIEMEHTOB 3aJJaHHOTO
MHO>KECTBa, BBOJI OTBETA B BUJE YUCIIA, CIIOBA) JIJIs
OLIGHKM 3HAaHUM W  yMEHHA  0OydaeMbIX.
dopMHUpOBaHUE KPUTEPUEB U IIKAJ OLICHUBAHUS
TECTOBBIX 3aJaHUN.

Hroro 22

4.4.1. IlpuMepbl BONPOCOB Jisi KOHTPOJIA  CAMOCTOSITEJILHOW  PadoThI
00y4arIIMuXCs.

1. Dranbl pa3paboTku MHPOPMALMOHHBIX MOJENeH JUIsl ONMCAHUS JAaHHBIX O (U3UKO-
XMMHYECKUX CBOMCTBax BellecTB (martepuainos). [uarpamma «cymuocth — cBs3b» (ER-
JMarpamMma): CyIIHOCTHU; aTpUOYThI; CBSA3U; IPUMEPHI AICMEHTOB.

2. Dranbl pa3paboTku MH(MOPMAIMOHHBIX MOJIENEH JJIsl ONMUCAHUS JAHHBIX O (DPU3HUKO-
XMMHUYECKHX CBOMcTBax BeulecTB (MartepuanoB). [IpuMep KoHLeNTyallbHOM MOAENIH B BHUE
JMarpaMmbl «CYIIIHOCTb — CBS3bY.

3. DTamnbl CTPYKTYPHO-IIapaMETPUYECKOI0 CUHTE3a SMIIMPUUYECKUX MOJIENEN Ul OLEHKU
U HcclefoBaHUsd (PU3MKO-XMMHUYECKMX CBOWCTB BemlecTB (MmartepuanoB). CraTucThueckue
KPUTEPUN U METOBI, IPUMEHSEMBIE JUIl CUHTE3a YMIMPUUYECKUX MOJCIIEN.

4. Dramnbl CTPYKTYpHO-IIAPAMETPUUYECKOTO CUHTE3a SMIMPUUECKUX MOJENEH AJi OLIEHKH
U MCCIIeOBaHUS (PU3UKO-XMMUYECKMX CBOICTB BemiecTB (MaTepuanioB). Ilpumep cuHTe3a
MOJIMHOMMAJILHOM SMITMPUUYECKOI MOJIEIH.

5. MynbTumenuiiHass TNpe3eHTalusl JIEKIMOHHOTO Y4eOHOro Mmarepuaia. CTPYKTYypa;
npaBuiia 0pOPMIIEHNUS; IPUKIIAIHbIE IPOTPAMMHBIE CPEICTBA Pa3pabOTKU.

6. MynbTumenuitHas pe3eHTalus JeKIMOHHOro yuyeOHoro marepuana. [Tpumep.

7. 3aKkpbIThle TECTOBbIE 3aJaHUsS U1 OLEHKHM 3HAHUW W YMEHMH 00y4aeMbIX: THIIbI;
IIPUMEPBHL.

8. OTKpBITBIE TECTOBBIC 3aJaHUS ISl OICHKH 3HAHWM W YMEHHH OO0y4JaeMbIX: THIIHI,
IIPUMEPBHI.

9. Kpurepuu u mKaibl OIICHUBAaHUS TECTOBBIX 3aaHuil. [IpuMepsr.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 OOecmeyeHus JJIsi CAaMOCTOSTEIbLHOI PadoThI
00y4YaOIIHUXCS 0 TUCHHILINHE.

MeTtoauueckue ykazaHus i1 00y4aroluXcs [0 OpraHu3aliyd caMOCTOSATENbHON paboThI
M0 JUCIUIUIMHE, BKIOYas TEepeYeHb BOMPOCOB IS CAMOCTOSTENBHOTO HW3Y4YEeHHS, (DOpMbI
KOHTPOJISI CaMOCTOSTENIbHOW pa0OThl O JTUCHUIUIMHE W TPeOOBaHMS K WX BBIMOJHEHUIO,
pa3MelieHsl B DJJEKTPOHHON wuH(opManroHHo-00pa3zoBatenbHoi cpeae CIIOGITU(TY) Ha
Mmenuanopraie mo aapecy: https://media.technolog.edu.ru.
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6. @oH/1 OLIEHOYHBIX CPEACTB /JIsl IPOBeeHHs IPOMEKYTOYHONH aTTeCTALUM.

IIpomesxyTouHas arrecTanys Mo AUCUUILUIMHE IPOBOAUTCS B (hopMe 3ayera.

3aueT npenycMaTpuBaeT BHIOOPOYHYIO IPOBEPKY OCBOEHHMSI IPEIyCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHIIMM U KOMIUIEKTYETCS ABYMsI BOIIPOCAMH.

IIpu cmaue 3auera MarucTpaHT IOJY4YaeT ABa BOIPOCAa U3 IEPEYHsS BOIPOCOB, BPEMs
HOJArOTOBKHM MarucTpaHTa K yCTHOMY OTBeTY — 10 30 MuH.

[Ipumep BapraHTa BOIPOCOB Ha 3a4eTe:!

Bapuant Ne 1
1. ABTOMaTH3MpOBAHHBIE CHUCTEMBl HAYYHBIX HCCIIEJOBaHHUI: ONpEEIICHUE;
OCHOBHBIE (DYHKIMH; COCTAB U MPUMEPBI KOMIIOHEHTOB IIPOIPaMMHOI0 00ecIeYeHusl.
2. Tlonstue anexTpoHHOro oOydeHus (e-learning). Kiaccudpukanms u mpumepsl
JIEKTPOHHBIX 00Pa30BATEIILHBIX PECYPCOB.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCHMILIMHE npescTasiieH B [Ipunoxenun Ne 1.

Pe3ynbrarel OCBOEGHHSA JAMCLMIUIMHBI CUUTAKOTCS JOCTUTHYTBIMHU, €CIM JUId  BCEX
AJIEMEHTOB KOMIIETEHIIMM JOCTUTHYT IOPOTOBBI YPOBEHb OCBOCHMS KOMIIETCHIMU HA TAHHOM
JTaIe — OLIEHKA «3a4eT».

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IS OCBOCHH S TMCLHMIJIUHBI.

a) neyaTHble M3JAHUSA !

1. T'aprman, T. H. OcHOBBI KOMIBIOTEPHOTO  MOJCIUPOBAHHUS ~ XHUMHUKO-
TEXHOJIOTHYECKHX MPOIECcCcoB : yuel. mocodue mist By3oB / T. H. I'aptman, 1. B. Kitymmua. — M. :
Axanmemknura, 2006. — 416 c.

2. Kabanora, T. A. TectupoBaHrue B COBPEMEHHOM OOpa30BaHHH : y4eO. mocobue ais
By30B / T. A. Kabanosa, B. A. HoBukos. — M. : Beici. mk., 2010. — 381 c.

3. KoMmmbproTepHBIE TEXHOJIOTHH TIOCTPOCHUS MAaTEMAaTUYECKHX MOZENEeH XHUMHKO-
TEXHOJIOTHYECKHX MPOLIECCOB HA OCHOBE MOJHOTO (PAKTOPHOTO IKCIEPUMEHTA : yuel. mocodue /
B. A. XonomnoB [u np.] ; CIIOI'TU(TY). Kad. mar. MmoxenupoBaHus U ONTUMU3AIUU XHUM.-
TexHoJ. mpoueccos. — CII6. : [6. u.], 2010. — 53 c.

4. Hopenxos, U. II. ABromaru3upoBaHHbIE HH(OPMALIMOHHBIE CHUCTEMBI : Yyu4eo.
noco6ue 1ist By30B / U. I1. Hopenkos. — M. : M3a-so MI'TY um. H.O. baymana, 2011. — 342 c.

5. Coseros, b. . ba3sl nannbix. Teopus u npaktuka : yue6. 11 By3os / b. 5. Coseros,
B. B. llexanosckuii, B. JI. YepToBckoit. — 2-e u3n., crep. — M. : Beicmr. k., 2007. — 463 c.

6. Tenwmen, J[. 1I. JIuHrBUCTHYECKOE W  TPOrpaMMHOE  OOecreueHue
aBTOMATH3UPOBAHHBIX cuUCTeM : y4ueO. mocobue s By3oB / JI. III. Tenumes ; nox pea. T. b.
Yuctsikopoit. — CII6. : LIOIT «IIpodeccus», 2010. — 403 c.

7. ®enoroBa, E. JI. MHpopMaLlMOHHbIE TEXHOJOTUM B HayKe W OOpa3oBaHHM : y4eO.
nocooue / E. JI. demorosa, A. A. ®enoros. — M. : ®opym ; M. : UTHOPA-M, 2011. — 334 c.

8. UYuctsaxosa, T. b. Maremaruyeckoe MOIETUPOBAHHE XHMHUKO-TEXHOJIOIMYECKHX
00BEKTOB C pacmpeneleHHbIMU TlapameTpamu : yueb. mocodue s By3oB / T. b Unctskosa, A.
H. [lonocuw, JI. B. I'onbuesa. — CII6. : LHOII «IIpodeccus», 2010. — 240 c.

9. UwucrsaxoBa, T. b. [IpumeHeHHe yHUBEPCAIBHBIX MOJCIUPYIOMUX MPOrpaMM JIs
CHHTE3a W aHaliM3a TEXHOJOIMYecKHx mporeccoB : yued. mocobue / T. b. Yucrakosa, JI. B.
lNonmsuieBa, A. B. Kosnos ; CIIOI' TU(TYVY). Kad. cucrem aBTomMaTH3Up. MPOSKTUPOBAHUS U YIIP. —
CII6. : [6. n.], 2011. — 65 c.

0) 31eKTPOHHBIE y4eOHbIC U3JAHMA:

10. ABTOMaTH3MpPOBAHHBIE CHCTEMBI 00pa0OTKH WH(POPMAIIMU U YIPABICHHS Ka9eCTBOM
HaHOMpoaykiuu : y4ed. mocobue / T. b. Yucrsakosa [u ap.] ; CIIBI'TU(TY). Kad. cucrem
aBTOMAaTHU3Hp. MpoekTupoBanus u ymp. — CII6. : [6. u.], 2013. — 87 c. (Ob)
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11. Arasun, M. M. A3el cratuctuku B Mupe xumuu: OOpaboTKa 3KCIIepUMEHTATBHBIX
nanubix / M. M. Arasni. — CIT6. : HOT, 2015. — 618 c. (OBC «JIaub»)

12. I'ymepoB, A. M. MaremaTHuueckoe MOJCTUPOBAHHE XUMHKO-TEXHOJIOTUYECKUX
nporeccoB : y4ed. mocodbue s By3oB / A. M. I'ymepoB. — 2-¢ uzn., nepepad. — CIIO. ; M. ;
Kpacuonap : Jlans, 2014. — 176 c. (OBC «Jlanby)

13. MadopmanroHHble TEXHOJIOTHH B oOpa3oBanuu . yueOHuk / E. B. bapanosa [u ap.] ;
[Mox o6mur. pen. T. H. Hockosoii. — CII6. ; M. ; Kpacuonap : Jlaub, 2016. — 296 c. (3BC «Jlauby)

14. KommbroTepHbie TEXHOJIOTHH MOJIETTUPOBAHUS MIPOLIECCOB MOJIy4eHUs
BBICOKOTEMIICPATYPHBIX HAHOCTPYKTYPHUPOBAHHBIX MaTepuasioB : yued. mocobue / T. b.
Yuctskosa [u ap.] ; CIIOI' TU(TY). Kad. cucrem aBTomarusup. npoektupoBanus u ynp. — CII0. :
[6.1.],2013. - 223 c. (Ob)

15. Mapkos, 0. I'. MaremaTrnueckne MOJEIN XUMHUECKUX peakmuil : yueonuk / 1O. T
Mapkos, 1. B. Mapkosa. — CI16. ; M. ; Kpacuonap : Jlans, 2013. — 192 c. (3BC «Jlanb»)

16. MonenupoBanre B KoMIblOTepHOU cpene Aspen Hysys : yueb. mocooume / B. .
®enopos [u np.] ; CIIGITU(TY). Kad. pecypcocbeperatontux texuon. — CII0. : [6. u.], 2013. —
75 c. (Ob)

17. MopenupoBaHue ¥ ONTUMHU3AIUS XUMHUKO-TEXHOJOTHUECKUX MPOIIECCOB M CHUCTEM C
MOMOIIbI0 HMHTEPAKTHUBHOW HH(OpMannoHHO-Moaenupytomiet nporpammel ASPEN PLUS
yue6. mocobue / B. A. Xonmomuos [u ap.] ; CIIBITU(TY). Kad. cucrem. anaimsza. — CIIO. : [0.
u.],2013. - 214 c. (Ob)

18. Ilak, M. C. Teopus u metoauka o0y4enus: xumuu : yaeOnuk / M. C. Ilak. — 3-e m3z.,
ctep. — CIIO. ; M. ; KpacHonap : Jlanb, 2018. — 368 c. (OBC «Jlanby)

19. ITnouckwii, B. 1O. IIpoextupoBanue 6a3 manubix B CYBJ] MySQL : mpaktukym / B.
FO. Ilnounckuii, I'. B. Ky3neuosa ; CIIOI' TU(TVY). Kad. cucrem aBromatusup. NpoeKTUPOBAHUS
u ynp. — CII6. : [6. n.], 2019. — 54 c. (Ob)

20. Cawmoiinos, H. A. Ilpumeps! u 3agaun no Kypcy «MaTemaruueckoe MOAEINPOBAHHE
XUMHUKO-TEXHOJIOTHIECKHX TporieccoBy : yued. mocooue / H. A. CamoiinioB. — 3-¢ U3/1., UCHp. H
nor. — CII6. ; M. ; Kpacnonap : Jlanb, 2013. — 168 c. (OBC «Jlanby)

21. TexHOJOTHS BBIYUCICHHWIA B CUCTEME KOMIIbIOTEpHON MaTemaruku Mathcad : y4eO.
noco6ue / B. A. Xonmonuos [u ap.] ; CIIOI TU(TY). Kad. cucrem. ananuza. — CIIO. : [6. u.],
2014. — 154 c. (OB)

22. DNeKTpOHHBI y4eOHBIM KypC MA7s TOBBIIMIEHUS KBaTU(pUKAIMU CIIEHUATHCTOB
METAJUTYPrHYeCKUX TPEANPHUITANA B 00JaCTH TEXHOJIOTHH MPOM3BOJICTBA M OKCILUTyaTalluu
HAHOCTPYKTYPHBIX OTHEYMOPHBIX MaTepPHAIOB METATyprHuecKoro Ha3HaueHus : y4e0.-MeTo/I.
nocobue s npenogasartenedt / T. b. Uwucraxosa [u np.] ; CIIGI'TU(TY). Kad. cucrem
aBTOMaTH3up. npoektupoBanus u ymp., CIIGI'TU(TY). Kad. XuMm. TexHONIOrWu TYromias.
HeMeTaJ. u cuiukaT. marepuainos. — CII6. : [6. u.], 2015. — 86 c. (Ob)

23. DIeKTpOHHBIN y4eOHBIM Kypc MA7s TOBBIIMIEHUS KBaTU(PUKAIMU CIEIUATHCTOB
METAJUTYPrHYeCKUX TPEANPHUSITAA B 00JacTH TEXHOJIOTHH MPOM3BOJACTBA W OIKCIUTyaTalluu
HAHOCTPYKTYPHBIX OTHEYMOPHBIX MaTepPHAIOB METATyprHuecKoro Ha3HaueHus : y4e0.-MeTo[I.
nocob6ue 1 cinywmateneid / T. b. Uucrtskosa [u ap.] ; CIIOI TU(TY). Kag. cucrem aBTomatusup.
npoektupoBanus u ynp., CIIOI' TU(TY). Kad. xuM. TeXHOJIOTHH TYroriaB. HEMETall. U CUIIMKAT.
matepuanon. — CIIO. : [6. u.], 2015. — 72 c. (OB)

8. IlepedyeHb DJJIEKTPOHHBIX 00pPa30BaTeJbHBIX PeCypcoB, HeOOXOAUMBIX IS
OCBOCHUS JMCUMIINHBI.

VY4eOHbIil MaH MO MporpaMMe OYHOW Maructparypbl «Pusznyeckas XUMUS U XHUMHUA
TBEPJOro Teia» B pamMKax HampasieHHs noArotoBku 04.04.01 «Xumusy, paboyas mporpamma
JUCIUIUIMHBL U y4eOHO-METOIMYeCKHEe MaTepraibl MO IUCHUIUIMHE pa3MEeIeHbl B AIEKTPOHHOU
uH(popmanmonHo-oopazoBarensHoit cpene CIIOITU(TY) nHa wemuanoprane 1o ajpecy:
https://media.technolog.edu.ru.

Kpome TOro, ams mOArOTOBKM K NPAKTUYECKUM 3aHATUSAM, 3a4€Ty, BBINOJIHEHHUS
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CaMOCTOSITENIbHOW pabOThl MarucCTPaHThl MOTYT HCIOJB30BAaTh CIEAYIOMINUE D3JICKTPOHHBIC
pecypcehI:

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

www.novtex.ru/lT (Be6-ctpanuiia xypHana «HGOpMaIHOHHBIE TEXHOJIOTHIY);

Wwww.exponenta.ru (obpazoBarenbHbIH MATEMATUYECKUIN CANT);

model.exponenta.ru (caiiT 0 MOAEIMPOBAHUH M HCCICAOBAHUU CHCTEM, OOBECKTOB,
TEXHOJIOTUYECKUX MPOLECCOB M (PU3MUECKUX SBICHUN);

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

www.openet.ru (pOCCUHCKUI OpTal OTKPHITOr0 00pa3oBaHusi);

elibrary.ru  (mHbDOpMaInMOHHO-aHAUTHYECKUM  TopTanm  «HayyHas — »yieKTpoHHas
oubnmmoteka),
a TaKk)Ke JICKTPOHHO-ONOIMOTEUYHBIC CHCTEMBI:

«ONEeKTPOHHBIN uWTaNbHBIA 3anm — bubmuoTex» (pexxum pgocrtyma: http:/bibl.Iti-
gti.ru/servicel.html, BXox 1mo joruny u napoiw);

«Jlanp» (pexxum nocrtyma: http://e.lanbook.com/books, cBOGOIHBIN BX0A € 1H0O0TO
3apEerUCTPUPOBAHHOTO KOMIIBIOTEpA HHCTUTYTA).

9. Meroauyeckue yKazaHus AJ1sl 00y4al0UXCs 10 OCBOEHUIO TMCIHHILIUHBI.

Bce Buapl y4eOHBIX 3aHATHH MO JAUCHUIUIMHE TIPOBOISTCS B COOTBETCTBUU C
tpeboBanusamu creayromux CTO (CTII), aeiictByromux B CITGI TU(TY):

CTII CIIGI'THU 040-02 KC VYKIB. Bugbl yueOnbix 3aHsTwid. Jlexkmus. OOmue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014 KC VYKIB. Buger yuebnpix 3asstuil. CemuHapsl U
npakTudeckue 3aHaTus. O6ume TpeOGoBaHUs K OpraHU3ally U POBEICHHIO;

CTII CIIoI'TU 048-2009 KC VYK/IB. Buabl yueOHbIX 3anstuil. CamocTosTeNnbHas
1aHupyemasi pabora ctyaeHToB. O0mue TpeOoBaHus K OpraHu3alyu 1 IPOBEACHHUIO;

CTO CIIOI'TU(TY) 016-2015 KC YK/IB. Ilopsinok opraHu3anuy U IpOBEACHUS 3a4€TOB
U 3K3aMEHOB.

[ImanupoBaHue BpEeMEHH, HEOOXOAMMOrO HA HW3YyYCHHE IUCIMIUIUHBI, JIy4dIlle BCEro
OCYILIECTBIISITh HAa BECh CEMECTp, MpeaycMaTpuBas IIPH OSTOM pPETYJSIPHOE IOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

Ha npakTuveckux 3aHATHSAX MOCIE BBIMOJHEHHs MpakTu4eckux padoT (myHKT Ne 4.3.1)
MarucTpaHThl C WCIIOJIb30BaHUEM KOMITBIOTEPOB M COOTBETCTBYIOIIETO IPOTPAaMMHOTO
oOecreyeHns MOArOTaBIUBAIOT OTYeThl 0 HUX. CozepkaHue ATUX OTUETOB YKa3aHO B 3aJJaHUSAX
Ha MPaKTHYECKUe paboThl, KOTOPBIE BBIJAIOTCS MarucTpaHTaM Ha 3aHATUsAX. [Ipu opopmieHnn
OTYETOB O HPAKTUYECKUX paboTax HEOOXOIUMO PpYKOBOJACTBOBATHCA TpeOOBaHUAMU
COOTBETCTBYIOILIMX rocyJapcTBeHHbIX cTanaapToB u CTII:

I'OCT 7.32-2017 CUBU/. Otuer o Hay4HO-MccienoBaTenbckoi pabore. CTpykTypa u
npaBuiia 0pOpMIIEHUS;

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

I'OCT 8.417-2002 I'CH. EguHAIE BETUYHH;

CTII JITU um. Jlercosera 2.055.005-79 KC YK/IB. Equauier Gpuzndeckux BETUYNH.

JlucuuruinHa  XOTs M Ipejnojaraer  cOaJlaHCHUPOBAHHBIM — OTOOp — BaKHEHMIIMX
COCTABIISIIONINX AaBTOMATH3MPOBAHHBIX WH(MOPMAIMOHHBIX CHCTEM B HayKe M OOpa3oBaHUH,
OJITHAKO HOCHUT Heu30exkHO 0030pHBINH Xapaktep. [loaromy ayauropHas paboTa Ha JIEKUUAX U
NPaKTUYECKUX 3aHITUSAX JOJDKHA COTMPOBOXIATHCS WHTEHCHBHOW CaMOCTOSITENILHOW paboTON
MarucTpaHTOB C PEKOMEH/JIOBAaHHBIMH MPENOJABATEeNIMH JIUTEPATypHBIMH HMCTOYHHKAMH U
DIIEKTPOHHBIMHU pecypcamMu, B TOM 4YHCIe WHPOPMAIMOHHBIMU pecypcaMu ceTd WHTepHeT, 1mo
BCeM pazzienaMm aucuuiuimHbl.  CamoctosiTenbHass paboTa IpenycMOTpeHa B oObeMme
22 akaJeMHUYECKUX daca. 3aJaHusi Ui CaMOCTOSITEIbHOM pabOThl TNpHBEICHBI B TaOJHIIe
noapasnena Ne 4.4,
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Marepwuai, 3aKOHCIIEKTUPOBAHHBI MaruCTpaHTaMH Ha JIEKIHAX, HEOOXOAUMO B PaMKax
BHEAYAUTOPHOW CaMOCTOATENBHOM pabOThl PEryssspHO AONOJHATH CBEICHHUAMHU U3 Y4EOHBIX
U3JlaHull, npuBeaeHHbIX B pasaene Ne 7. Ilpu 3TOM Ha OCHOBE M3y4yeHUS PEKOMEH]IOBAaHHOM
JUTEpATyphl 1LEJIECOO0pa3HO COCTaBUTh KOHCIEKT OCHOBHBIX IIOJOKEHUH, TEPMHHOB U
oTpesieNieHn i, TpeOYIOIUX 3aIOMUHAHNUSA U HEOOXOAUMBIX JUIS OCBOCHUS CIEAYIOMINX Pa3/IeoB
y4eOHOH TUCLMITIIMHBIL.

Jns pacmmpeHuss ¥ yrIyOJeHWs 3HAHWNA 1O JUCHMIUIMHE HEOOXOAMMO aKTHUBHO
UCIIOJIb30BaTh:

MaTepuasbl CaliTOB, PEKOMEHIOBAaHHBIX MPENOIaBaTESIMU Ha JIEKIUAX U NIPAKTUYECKUX
sansaTusax (pasgen Ne 8 u moapasaen Ne 10.3);

MH(POPMAIIMOHHO-TIONCKOBBIE CUCTEMBI ceTH «VIHTEpHET»; TIPU ATOM CIIEAYET BBHIIOIHHUTD
3allpoC, BKJIIOYAIOIIMI KIIIOUEBBIE CJIOBA pasjesia JAUCLUIUIMHBI, B Pa3IMYHBIX ITOMCKOBBIX
cucrtemMax, Takux Kak Supekc (pexxum pocryma: http://www.yandex.ru), Google (pexum
nocryna: http://www.google.ru), cpean HalIGHHBIX CCBUIOK, B IIEPBYIO OYEPEb, U3y4aTh CANTHI
Y BEO-CTPAHULIBI CO CTPOTUM COOTBETCTBUEM 3AIIPOCY MJIM BBICOKOM PEIEBAHTHOCTBIO.

KoHTposbs caMoCTOATENbHOM pabOThl OCYIIECTBIISIETCS 110 BOIIPOCaM, IPUMEPHI KOTOPbIX
npuBeseHbl B myHKTe Ne 4.4.1, a Takxke 10 pe3ysbTaTaM BBIOJIHEHUS 3aJaHUM, IPUBEICHHBIX B
tabnuue nozapasaena Ne 4.4 (npoBepka pe3ylbTaTOB BBIIOJHCHUS 3aaHUI MPOBOAUTCS TEPel
BBIIIOJTHEHUEM COOTBETCTBYIOLIMX ATANOB MPAKTUUECKHUX padoT 1, 2 u 4).

OCHOBHBIMU ~ YCIIOBMSIMU  NPaBWIBHOW  OpraHM3allid y4eOHOro Impouecca Juls
MarucTpaHTOB SIBJISETCS:

IUTAHOBOCTh B OpraHU3aluu Y4eOHOH paboThl;

CEpbE3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHraa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansTust MarucTpaHTt J0JKEH MPUXOAWUTh, UMesl Oarak 3HaHUM U BOIPOCOB IO YK€
U3y4EeHHOMY MaTepHaiy.

Texymuii KOHTPOJb pabOThl MAaruCTPAHTOB OCYLIECTBIISETCS IIYTEM  3alllUThI
MarucTpaHTaMu OTYETOB O MPAKTUYECKUX padoTax.

[IpomexyTouHas arTecTalys N0 JUCLUILUIMHE OCYIIECTBIISETCS B KOHLIE CEMECTPA B BUJIE
3ayeTa, MPOBOAMMOTO B (hopMe MHIUBUAYAIBHOI'O YCTHOTO OIpOca.

HeoOxonuMbIM yclioBUEM NOTy4EHUS AOMyCKa K 3a4eTy SBJSETCS BBIIOJIHEHUE U 3aIIUTa
MarucTpaHTOM MPaKTHYECKUX padoT, IPeayCMOTPEHHBIX HACTOsAIIEeH pabodel mporpaMMoil.

[Ipy moaroTroBke K 3a4eTy PEKOMEHJIYEeTCs HECKOJBKO pa3 NMpOYUTaThb BECh KOHCIEKT
JIEKIMH, OTOJHEHHBIH HH(pOpMaIell U3 PpeKOMEHAYeMbIX UCTOYHUKOB (paznensl Ne 7, Ne §,
nozpazzaen Ne 10.3). IIpu 3TOM MarucTpaHt, MOHSB JIOTUKY H3JI0KEHUs YUYEOHOro marepuaina,
MIOJIy4aeT MPEACTABICHUE O MPEIMETe M3y4acMOW AMCLUILUIMHBI B LIEJOM, YTO IO3BOJIIET EMY
IPOJIEMOHCTPUPOBATh Ha 3aueTe CHOPMUPOBAHHOCTH MPETYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIINH.

Ha 3auere MarucTpaHT OTBEYaeT Ha JIBa KOHTPOJIBHBIX BOIPOCA U3 PA3JIMYHBIX Pa3/ieioB
JUCLUIUIMHBL (711 OLEHKH C(OPMHPOBAHHOCTU PA3IUYHBIX MPETYCMOTPEHHBIX 3JEMEHTOB
komnereHin).  CIHCOK  KOHTPOJIBHBIX  BONPOCOB  MpeiacTaBieH B pasnene Ne 3
[Mpunoxxenus Ne 1. OTBeThl Ha TMOCTaBJICHHBIE BOMPOCHI MPEICTABIAIOTCS B YCTHOU (opMme.
CobecennoBanre Ha 3adeTe IMO3BOJIAET OLEHUTh CHOPMUPOBAHHOCTHh IPEyCMOTPEHHBIX
aneMeHTOB KommereHuuu. OrneHka, gopmupyemas B pe3yjibTaTe coOeceoBaHMsl, SBIISETCS
WUTOTOBOM O JUCLUIUINHE.

[TocTosiHHAs aKTUBHOCTh Ha 3aHATHUSAX, TOTOBHOCTh CTaBUTh U OOCYKIaTh aKTyaJbHbIE
poOIeMbl TUCIUITIMHBI — 3AJI0T YCIEIHOM paboThl ¥ MOJIOKHUTEIbHOMN OIIEHKH.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJOTHIi, HCMOIb3yeMbIX PU OCYLIECTBJICHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCHUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHOM mpouecce Mo IUCHUIUIMHE MPEAYCMOTPEHO HCIOIb30BAHUE CIIEAYIOLINX
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UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHHE JIEKIUHI C HCIIOJIB30BAHUEM MYJIbTUMEANMHBIX ITPE3CHTALINN;

MPOBEICHUE MPAKTUYECKUX 3aHATUH W CAMOCTOATENBHOM paboOThl OO0ydYarolmMXcs ¢
UCIIOJIb30BAHUEM CHUCTEMHOTO M MPUKIAJHOTO IMPOrPaMMHOI0 OOecledyeHus, B TOM YHUCIIe
CYB/l, cpen KOMIBIOTEPHOTO MOACITHPOBAHUSA U AJIEKTPOHHOTO 0O0y4deHHs, WH(POPMALMOHHO-
IIOUCKOBBIX cHcTeM ceTH «VHTepHeT», CpeAcTB BBOJA, PEAAKTUPOBAaHUS U (HOpMATHPOBAHUSA
JOKYMEHTOB U MYJIbTUMEIUMHBIX IIPE3CHTALIUN;

B3aUMOJICHCTBUE € OOYYarOIMMUCS TOCPEICTBOM BIJIEKTPOHHONH HH(POPMALUOHHO-
00pa30BaTeNbHOMN Cpebl.

10.2. IIporpaMmmHoe obecneyeHue.

[Ipu mpoBeneHUM NMPAKTHYECKUX 3aHATHH M CAMOCTOSTEIBHOW PabOThI O0YYarOIUXCs
UCIIONIB3YeTCS CICAYIONIee JIMIEH3HOHHOE M CBOOOJHO pACIpPOCTPaHIEMOE CUCTEMHOE H
NPUKIIAJHOE TPOrPaMMHOE 00ecTIcueHHE:

oneparonHas cucrema Microsoft Windows 10;

aHTHBUpPYCHOE porpammHoe obecriedenne Kaspersky Endpoint Security;

CYB/] Microsoft Office Access unu MySQL;

cpencTBo ynpasieHus 6azamu manubix it CYBJ MySQL phpMyAdmin;

YHHUBEpcalbHBI MaTemaTrueckuii maketr Mathcad 14;

tabmuunelii mpoueccop Microsoft Office Excel mnmu Apache OpenOffice Calc wmm
LibreOffice Calc;

cpeia UMHTalMOHHOT0 MoaenupoBanus MvStuduim Standard 4.0;

cpena anekTponHoro ooyuenus Moodle;

BeO-Opaysep Mozilla Firefox unu Google Chrome;

TekcToBbIl mponeccop Microsoft Office Word wim Apache OpenOffice Writer wim
LibreOffice Writer;

rpaduyeckuit penaktop Microsoft Office Visio;

npesenraironHas mnporpamma Microsoft Office PowerPoint wiu Apache OpenOffice
Impress unu LibreOffice Impress.

10.3. Ba3bl JaHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI.

HNudopmanmonnas cucrema «EquHoe okHO q0cTyna kK o0pa3zoBarensHbIM pecypcam» (MC
«Enunoe okxHO»), oOecreunBaromias CBOOOJHBIN JOCTYN K HWHTErPAJIbHOMY KaTajory
oOpa3oBaTenbHbIX VHTEpHET-pecypcoB M 3JIEKTPOHHOM OHMOIMOTEKEe Y4eOHO-METOAMYECKUX
MaTepHajoB, B TOM YHUCIIE JJISl BBICIIEr0 0Opa30BaHMs.

MexnyHaponHble MYJIbTHAUCIMIUIMHAPHBIE aHAIUTHYECKHE pedepaTHBHBIE 0a3bl
JIAHHBIX HAYYHBIX MTyOJIMKAIHA:

Web of Science (pexum mpocryma: http://apps.webofknowledge.com, cBoGoOmHBII ¢
JTF000TO 3apEruCTPUPOBAHHOTO KOMITBIOTEPA HHCTHUTYTA);

Scopus  (pexxum  pocryma:  http://www.scopus.com, cBOOOJIHBIH ¢  J1H00OTO
3apETUCTPUPOBAHHOTO KOMITBIOTEPA HHCTUTYTA).

11. MarepuajibHO-TeXHHYECKOe o0ecrieyeHHe OCBOCHUS IUCHHMILIMHBI B XO0[1e
peanu3anuu o0pa3oBaTe/JbHONH MPOrPaMMBbI.

Jisa  npoBedeHus y4eOHBIX 3aHATUH 1O JUCHUIUIMHE Ha Kadeape CcHCTeM
aBTOMaTU3UpOBaHHOTrO mpoekTupoBanus u ympasieHus CIIOITU(TY) umeercs HeoOxoaumas
MaTepualbHO-TEXHUYeCcKas 0asa:

HaumenoBanue KOMIIbIOTEPHOTO
Ob6opynoBanue
Kyacca Kadeapsl
Knacc MOJEIUPOBAHHUS Hu 18 mocagoYHBIX MECT.
ONTUMH3ALIHU CJIOKHBIX YuyeOHas MmeOellb, IIaCTHKOBAs JTOCKA.
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HanmenoBanne KOMITBIOTEPHOT'O

OOGopynoBanue
KJ1acca Kaeapsl pYA

TEXHUYECKHUX CUCTEM [lepconanbupie KoMIblOTEpbl (9 mT.): MOHOOJIOK
Lenovo C360 ¢ 19,5-n110iMOBBIM JTUCILIIEEM; TTPOLIECCOP
Intel Core i3-4130T (2,9 I'Tu); O3V 4 I'6; HXXKM/
1000 I'6; Bctpoennsie DVD-RW mpuBoxa, Buaeokapra
Intel HD Graphics 4400, 3BykoBas W ceTeBas KapThl.
[TepconanbHbIe KOMIBIOTEPHl OOBEAMHEHBI B JIOKAJTBHYIO
BBIYUCIIUTEILHYIO CeTh Kadeaphl, MMEIOT BBIXOJ B CETh
«aTepHeT» M 00€CneunBaIOT IOCTYN B DIEKTPOHHYIO

nH(pOpMaIMOHHO-00pa30BaATEIBHYIO cpeny
CIIOI' TU(TY).

Knacc nH(}OpMaITMOHHBIX u 40 mocaIO4YHEIX MECT.

MHTEJUICKTYaJIbHBIX CUCTEM VYyeOHast MeOenb, IITACTUKOBAsT JOCKA.

[Tepconanbubie KoMmmbioTepsl (20 1mIT.): YeTHIpEX-
snepusblii mporeccop Intel Core i7-920 (2666 MI'n); O3Y
6 1'6; HXXM/] 250 I'6; CD/DVD u DVD-RW npuBosr;
KuAKoKpuctamuinyeckuii MoHuTop; Buaeokapta NVIDIA
GeForce GT 220 (1024 MO0); 3BykoBas U ceTeBas KapThl,
BCTPOCHHBIE B MATEPHHCKYIO TuiaTy. llepcoHanbHble
KOMITBIOTEPHI 00BeAMHEHBI B JIOKAJIbHYIO
BBIYUCIIUTENFHYIO CeTh Kadeapbl, UIMEIOT BBIXOJ B CETh
«utepHeT» M 00ECHeurBalOT IOCTYN B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00Pa30BaATEIBHYIO cpeny
CIIOI' TU(TY).

JlekunoHHas aynuropust 56 mocajioYHBIX MECT.
YueOHast MmeOerb.
Mynerumenniineie poektopsl NEC NP40 u Benq

MS524.
Hoytoyku Asus a6j u Sony Vaio VPCSA.
MyanHMeI[HfIHafI HHTCPAKTUBHAA JOCKa

ScreenMedia.

JIMLIEH3NOHHOE CUCTEMHOE U MPHUKJIAJHOE POrpaMMHOE 00eCIeYeHue, UCII0Ib3yEMOE B
y4eOHOM Ipolecce Mo AUCHUILINHE, TepedrciaeHo B nojapasaeine Ne 10.2.

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

JUis WHBaNIMIOB M JIMI C OrPAaHWYEHHBIMH BO3MOKHOCTSAMH y4YeOHBIE MpOLECC
OCYILECTBIISIETCSI B COOTBETCTBMM ¢ IlosioskeHneM o0 opraHM3anuu y4eOHOro Ipouecca Ijs
0o0y4YeHMs] MHBAJIUIOB U JIMIl C OIPaHMYCHHBIMH BO3MOXHOCTAMHU 3710poBbsi CIIGI TU(TY),
yTBEpXKACHHBIM pekTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamMme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEICTB
JIJIS1 TPOBeIeHHsI IPOMEKYTOYHOM aTTecTaluu

o JTMCUMILJINHE ((ABTOM&THZ}HPOBHHHLIG I/IH(l)OpMaIII/IOHHbIe CUCTEMBI B HAYKE U

00pa3oBaHUMN»

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

Hrzexc Copepxanue Ortan GopmupoBaHus
KOMITETECHIINU AP PMHP
OIIK-3 Croco0eH UCHONb30BaTh BBIYUCIUTEIBLHBIE METOABl U MIPOMEXKYTOUYHBIN

aJaNTUPOBATh CYLIECTBYIOIIKME MPOTPaMMHbBIE MPOAYKTHI
JUTSL pEIICHUS 3a/1a4 MPOPECCHOHATBHON IeITeTbHOCTH
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2. Iloka3aTes M M1 KpUTEPUHU OLIEHMBAHUS KOMIETeHIMIi HA Pa3JIMYHBIX 3Tanax ux popMUPOBaHUs, IIKAJIA OLEHMBAHMA.

Kon 1 HaumeHoBaHue

YpoBHU CHOPMHUPOBAHHOCTH

WHINKATOpa [Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)

AOCTHIKCHMA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «X0pouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIOoporoBbIit) (cpenumii) (BBICOKHIA)
OIIK-3.0.06.1. Haer onpenenerue | IIpaBUIbHBINR Haer onpeneneaue | Jaer ompeneneaue | Jaer ompeeieHre

Hcronb30BaHue aBTOMATU3UPOBAHHOU OTBET Ha BONPOC | aBTOMAaTU3WPOBAHHOU aBTOMAaTU3UPOBAHHOU aBTOMATU3UPOBAHHOU
cucreM  ympasienus | WHQopManmonnoi cuctembl | Ne 1 k 3auery MH(POPMALMOHHON MH(OPMaLMOHHON UH(POPMALMOHHON
GasaMm  TAHHBIX juis | TPMBOAMT KJIacCU(UKAIIHIO CHUCTEMBI C OIIMOKaMH M | CUCTeMBI Oe3 OomHOOK, HO | CUCTeMbl 0e3 OHmMOOK U
paspaGoTKu aBTOMATHU3UPOBAHHBIX MPUBOIUT MPUBOAUT KJIACCH(UKAIUIO | MPUBOIUT MOJTHYIO
nH(popMalmonHbIx cuctem (3H- KIJIACCU(PUKAIIIO ABTOMAaTHU3UPOBAHHBIX KJIACCU(DUKAITIIO
HE(OPMAITHOHHO- 1) ABTOMAaTH3UPOBAaHHBIX UHQOPMAIIMOHHBIX CHCTEM | aBTOMAaTH3WPOBAHHBIX
TTOMCKOBBIX CHCTCM 110 WHPOPMALTMOHHBIX HE 10 BCEM MPHU3HAKaM WHPOPMALTMOHHBIX
‘bmfIKO'XHMquCKHM CHCTEeM He T0 BCEM cucTeM
CBOMCTBaM  BEIIECTB IIPH3HAKAM
(Marepuaios) [lepeuncnser Buabl u HasbiBaeT | [IpaBHILHBIN [lepeuucnser ©e Bece | [lepeuncnser Bce Buusl | [lepeuuciser Bce BUABI
COCTaB o0ecrieueHul | OTBET Ha BOMPOC | BHIBI oOecrieyeHuit | obecrieueHnit obecnieyeHn
aBTOMATHU3UPOBAHHBIX Ne 2 k 3auery ABTOMAaTH3UPOBAHHbIX aBTOMaTH3UPOBAaHHBIX aBTOMATHU3UPOBAHHBIX
nH(popMalmoHHbIx cuctem (3H- WH(POPMAITMOHHBIX “H()OPMAIMOHHBIX CUCTEM, | HHPOPMAITMOHHBIX
2) CHCTEeM H TyTaercsi B |a cocraB oOecrleyeHWi | cMCTEM M Ha3bIBaeT
cocTaBe o0ecrieyeHuil | aBTOMaTU3UPOBAaHHBIX cocTraB oOecrieueHnit
ABTOMAaTH3UPOBAHHBIX WH(POPMALMOHHBIX CHCTEM | aBTOMaTH3MPOBAHHBIX
WHPOPMAITMOHHBIX Ha3blBaeT C HEOONbIIUMH | HHPOPMAITMOHHBIX
CHCTEM omnOKaMu cucTteM 06e3 omdoK
[lepeuncnser stansl paspabotku | IlpaBunbHBIE ITyrtaercs npu | Ilyraercs npu | Ilepeuncnser Bce 3Tarbl
W ONWCBIBaET CTPYKTYypy 0a3 | OTBETHI Ha | IEPEYHCICHUH  DSTaloB | EPEUUCICHUU 3TaroB | pa3paboTKU U IMPABUIBHO
JaHHBIX  (U3UKO-XUMHUUYECKuX | Bompochl Ne 3-5 | pa3paboTku M omuchiBaeT | pa3pabOTKH, HO OMHCHIBAET | OMUCHIBAET CTPYKTYPY
CBOICTB BeIECTB (MaTepuasioB) | K 3a4eTy CTPYKTYypy ©a3 MHaHHBIX | CTPYKTypy ©0a3 mgaHHBIX | 0a3  JaHHBIX  (HU3HKO-
(3H-3) (U3NKO-XUMHUECKUX (U3NKO-XUMHUYECKUX XUMUYECKUX CBOWCTB
CBOWCTB BEIIIECTB | CBOWCTB BEILIECTB | BellecTB  (MaTepuasioB),
(marepuanos), He | (MaTepuasoB) W NPUBOAMT | IPUBOAUT HPUMEP JUIS
OpUBOIS  TpUMEp sl | mpuMep A oObekTa | 00beKTa
o0BekTa npoeccroHambHON npodeccHoHANEHON
npodecCHOHANTEHON JeSITETbHOCTH JIeSITeTbHOCTH
JeSITEIbHOCTH
[lepeuncnger moxynu Ttunosol | ITpaBunbHBIN ITyraercs npu | [IpaBuneHo  mepeuncnser | Ilepeuncnser MOZAYJIH
MH(OPMAITMOHHO-TTONCKOBOM OTBET Ha BONPOC | NEPEUNUCICHUU MOAYJIEH | MOAYIU THUIIOBOM | TULIOBOU
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Kon n HammMeHnoBaHme
UHIUKATOpa
JIOCTHIKEHHMS

KOMITIETEHLIMH

YpoBHU cHOPMUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meckpunTOpsbI) OIICHUBAHHUA «yIOBJIETBOPUTEILHOY «XOpOoLIO» «OTIIAYHOY
(TIOpOTOBBIiT) (cpennuit) (BBICOKUIN)
CHCTEMBI 1o ¢usuko- | Ne 6 k 3auery TUIOBOU “H(OPMAITMOHHO- WHPOPMAILTHOHHO-
XUMHUYECKUM CBOMCTBaM MH(OPMAIHOHHO- MOUCKOBOM CHUCTEMBI IO | IOMCKOBOW CHUCTEMBI IIO
BEIIECTB  (MaTepuajoB) W MIOMCKOBOW CHCTEMbI TIO | (PU3HKO-XUMHUECKIUM (PUBUKO-XUMHUYECKUM
Ha3bIBAECT HH()OPMAITHOHHEIE (HU3MKO-XUMHYIECKHM CBOMCTBaM BEIIECTB | CBOMCTBaM BCIIICCTB
cBsi3u Mexy Humu (3H-4) CBOMCTBaM BEIIECTB | (MaTepHasioB), HO | (MaTepHaioB) u
(MaTepHaioB) U | Ha3bIBaer Ha3bIBaeT
Ha3bIBaeT HE Bce | mHGOpPMAIIOHHBIE  CBSI3M | MH()OPMAIIMOHHbBIE CBS3U
WHQOPMAIIMOHHBIE CBSI3H | MEXIY HUMU ¢ | Mexmy HUMH 0e3 OInO0oK

MCKAYy HUMHU

HEOONBIIUMU OIITUOKAMHA

Haer  ompenenenne  CYB], | [IpaBuibHbIi Haet onpenenenue CYB/l | Haer ompenenenne CYB]] | Haer onpenenenue CYB/]
TIePEUNCIISIET OCHOBHBIC | OTBET Ha BOMPOC | C oOmuOKamu, ImyTaeTcs | 0e3 oOmuboK, MpaBHIBHO | 0e3 OomMOOK, MPaBHUIBHO
(YHKIMU B TPUBOAWT mpuMepsl | Ne 7 k 3aueTy npu MEPEYHCICHUN | TIEPEUHCIISIET OCHOBHBIC | TIEPEUUCIISICT  OCHOBHEBIC
CVYB/] (3H-5) OCHOBHBIX ¢byaxmuit | pyakuun  CYBJl, HO He | dyHKINH CYB/,
CYBl, ©Ho mnpuBoaut | npuBoautT npumepsl CYBJl | mpuBoaut MPUMEPHI
npumepsl CYB/] CYB/]
ITosicuser metonuky co3nanus | [IpaBunbHbIE Cnabo opuentupyercsi B | [loscHsier Meroauky | Iloscuser METOJIUKY
nHGOPMALMOHHO-TIOUCKOBBIX OTBETHI Ha | METOAMKE CO3JIaHMSA | CO3JaHHUs CO3JaHMA
CHUCTEM o ¢uzuko- | Bonpocel Ne 3—7 | mHGOPMAMOHHO- nHGOPMALMOHHO- WH(POPMAITUOHHO-
XAMUYECKUM CBOiicTBaM | K 3a4ery MOWCKOBBIX CHUCTEM IIO | IOMCKOBBIX CHCTEM IIO | IOUCKOBBIX CHCTEM IO
BEIleCTB  (MarepuaioB) ¢ (U3NKO-XMMHYECKIM (U3UKO-XUMHUYECKUM (U3UKO-XMMHUYECKUM
ucnonb3oBanrem CYB]] (V-1) CBOMCTBaM BEIIIECTB | CBOWCTBAM BEILIECTB | CBOMCTBAM BELIECTB
(MaTepuaoB) ¢ | (matepuanoB), HO ciabo | (MaTepuaIoB) c
ucnonp3oBanueM CYBJ] OPUEHTUPYETCS B | ucnonp3zoBanueM CYBJl u
ncnonszyemsix CYBJI MOXET €€ IPUMEHUTH IIPU
CO3/1aHUH
WHPOPMAITHOHHO-
[IOMCKOBOM CHUCTEMBI IO
CBOWCTBaM 00BEKTOB
pohecCUOHaIbHOMN
JIeSITeIIbHOCTH
Nmeer wHaBeiku — pa3paboTku | lIpaBuinbHbe Ilyraercs B | Nmeer HaBbIKM | JleMoHCTpHpyeT
UHQPOPMALMOHHBIX ~ MOJENEH | OTBEThI Ha | MOCJEeI0BATENLHOCTH pa3paboTKu YBEpEHHBIE HAaBBIKH
U ONKCaHWsl JaHHBIX o | Bompockr Ne 3-5 | pazpaborku HH(pOPMALHOHHBIX paspaboTku
K 3a4eTy
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Ko 1 HammeHoBaHMe

YpoBHU CHOPMHUPOBAHHOCTH

HUHAMKAaTOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
AOCTHIKCHMA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «X0pouIo» «OTIIMIHO)
KOMIICTCHLIUU (IoporoBbIit) (cpenumii) (BBICOKHIA)
(U3UKO-XMMHYECKHUX MH(OPMaLMOHHBIX Mojiene A omucaHus | HHPOPMAIIMOHHBIX
CBOWCTBAaxX BEILIECTB MOJIeJTICH ISl ONMCAHUs | MJAaHHBIX O  (PU3UKO- | MOJENEH ISl ONTUCAHUS
(marepuainon) (H-1) JaHHBIX O  (PU3MKO- | XUMUYECKMX CBOMCTBax | JaHHBIX O  (DU3HKO-
XUMHUYECKHUX CBOMCTBAX | BEIIECTB (MAaTepUasOB), | XUMUUECKUX CBOMCTBAX
BEIECTB (MAaTEpUaJIOB) | HO JIOIYCKAEeT HEOONbIIME | BEIIECTB (MAaTEPHAJIOB)
u B camux | OIIMOKK
WHPOPMALUOHHBIX
MOJIETISIX
OIIK-3.0.06.2. Haet onpenenenue, nepeunciser | [IpapunbHbie Haet onpenenenue, | [IpaBunbHO JIaeT | YBepeHHo u 0e3 ommbox
Hcnons30BaHue OCHOBHBIC (DYHKIIMM, HAa3bIBA€T | OTBETHI Ha | IEPEUYHCISIET  OCHOBHBIC | ONPEAETICHUE M Ha3bIBAaeT | JaeT OTIpeJeNICHHE,
MATEMATHYCCKIX COCTaB W TIPUBOJWT TNpHUMEpPHI | Bompockl Ne 8, | GyHKIMM ¥ Ha3bIBaeT | COCTaB MPOrPaMMHOTO | IEPEYUCIIAET OCHOBHbBIE
METOJI0B 1 | KOMIIOHEHTOB nporpaMmHoro | 21, 22 k 3a4ety | cocTaB ~ MPOrPaMMHOTO | 0OecTiedeHus ¢byHKINY, Ha3bIBaeT
HPOrPAMMEHBIX obecrieyeHust oOecnieyeHust aBTOMaTH3MPOBAaHHBIX cocTaB M INPHUBOAUT
ABTOMATHU3UPOBAHHBIX  CHCTEM aBTOMATHU3UPOBAHHBIX CUCTEM HAy4YHBIX | IPUMEpPHl  KOMIIOHEHTOB
HPOAYKTOB A HayuHbIX HccnenoBanuii (3H-6) CHUCTEM HAy4YHBIX | HCCIIEJOBAHUM, HO | IPOIPaMMHOI0
MONCINPOBAHHA UCCIIEI0OBaHUI C | myrtaercs mpu | obecreueHus
XUMIICCKIX OmMOKaMHu, He MPUBOAHUT | TIEPEYNCICHHN OCHOBHBIX | ABTOMATHU3MPOBAHHBIX
IIpOIIECCOB H OpUMEPbl  KOMIIOHEHTOB | (DYHKIIMI 3THX CHCTEM U HE | CHCTEM Hay4YHbBIX
00paboTKH MIPOrpaMMHOI0 IIPUBOIUT NpUMEPBI | UCCIEN0BAHUN
JKCIIEPUMEHTAIBHBIX oOecnieyeHus KOMIIOHEHTOB
JaHHBIX O (hU3HKO- IPOrpaMMHOT0
XUMUYECKHAX obecrieyeHust
cBoiicTBax  BemiecTs | llepeuncisier stamnsl | [IpaBunbHbINH Ilepeuncnser stamnsl | [lpaBuieHo  mepeuncnser | Ilepeuncnser JTaIbl
(MaTepuaoB) MaTEeMaTHYECKOT0 OTBET Ha BONPOC | MaTEMaTUUYECKOTO 3Tanbl ~ MaTeMaTHYEeCKOTO | MaTeMaTHYECKOTrO
MOJIETTUPOBAHHUS xumuuecknx | Ne 9 k 3agery MOJIETTHPOBAHHUS MOJIETMPOBAHUSA MOJIETTHPOBAHHUS
mporieccos (3H-7) XUMHUYECKUX TPOILIECCOB C | XUMUUYECKUX  MPOLECCOB, | XUMUUYECKUX MPOLECCOB U
omnOKaMu HO  TIyTaercd B HX | XOPOILO OPUEHTHPYETCS B
MIOCJIEZI0BATEIHOCTH WX TOCIIEZI0BATENHHOCTH
HaseiBaeT BekTOpHI NapameTpoB, | [IpaBuibHBIM HassiBaer BekTophl | Ha3zpiBaer BekTops! | [IpaBriibHO HAa3bIBACT
COCTaBJISIOIINE OTBET Ha BONPOC | MapaMeTpOB, [1apaMeTpoB, BEKTOPHI 1apaMeTpoB,
(dhopmanuzoBaHHOE ornucanue | Ne 10 k 3auety | cocTaBustomue COCTaBJISIOIINE COCTaBIIAIOLINE
XUMHUYECKOTO  Ipollecca  Kak (dhopMaM30BaHHOE (dhopMaIM30BaHHOE (dhopMaM30BaHHOE
00BEKTa HUCCIIEIOBAHMS, AAET MX ONMHMCAaHWE XWUMHUYECKOTO | ONMMCAaHHE  XHMHYECKOTO | OTIMCAaHHWE XHMHYECKOTO
XapaKTEepPUCTHKY, MPUBOJUT mporecca Kak 0o0BeKTa | mporecca Kak  o0bekTa | mporecca Kak 00beKTa
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Kon n HammMeHnoBaHme
UHIUKATOpa
JIOCTHIKEHHMS

KOMITIETEHLIMH

YpoBHU cHOPMUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «X0pouIo» «OTIIMIHO)
(IoporoBbIit) (cpenumii) (BBICOKHIA)
nmpuMep (hopman30BaHHOTO WCCIIeI0OBaHuS, HO | UCCTIeIOBaHUs, JdaeT UuX | UCCIEeNOBaHUs, YBEPEHHO
ormmcanus (3H-8) MyTaeTcs B WX | XapaKTepPUCTHKY, HO | 1 0e3 ommbOK maeT WX
XapaKTepUCTUKE U | IPUBOAMT IpUMep | XapaKTepUCTHUKY,
MPUBOIUT HETIONHBINA | (OPMaTH30BaHHOTO MPUBOIUT puMep
npumep omucanus ¢ HeOONbIIMMH | (HOPMATU30BAHHOTO
(hopMaTM30BaHHOTO omuOKaMu omucaHus 6e3 OMnOOoK
OIMCaHHUs
[MpuBomut knaccudukanuo u | [IpaBunbHBIE IIpuBoaut [puBonut knaccudukanuo | [puBomut
JaeT ompenesieHHsT TPeOOBAaHHM, | OTBETHI Ha | KJIaCCU()UKALIIO U| ¥  JaeT  OmIpedelieHUs | KIacCu(pUKamuo H Jaer
MIPEIBSABISEMBIX K | Borpocel Ne 11, | HaspiBaeT ~ TpeOoBaHWsA, | TpeOOBaHWUH, ompeaeneHus
MaTeMaTHYECKIM mozensM, | 12 k 3auety NpEbsBIsIEMbIC K | IpeabsBISIEMbIX K | TpeOoBaHHUH,
HCTIONB3YEMBIM B MaTeMaTHYECKUM MaTeMaTHYECKUM MOJIEIISIM, | TIPEAbSBISIEMbIX K
aBTOMATHU3UPOBAHHBIX MOJIEJISIM, HCIHOJNb3YEMBIM | HCIOIb3YEMbIM B | MaTeMaTUYECKUM
UHGOPMALMOHHBIX  CHUCTEMaX, B  aBTOMAaTHU3UPOBAHHBIX | aBTOMAaTH3HPOBAHHBIX MOJIEJISIM, HUCHOIb3YEMBIM
Ha3bIBAaET CIIOCOOBI obecneyeHus WHPOPMALTUOHHBIX UHQOPMAITHOHHBIX B aBTOMATHU3UPOBAHHBIX
TpeOOBaHUil, IPUBOIUT IIPUMEPEI cUcTeMax, HO MyTaeTcs B | CUCTEMaX, HO Ha3blBaeT | HHPOPMALIMOHHBIX
Mojeneit paznuuHbIx Trmos (3H- crocobax  obecreueHus | CrocoOBI obecrniedeHms | cucremMax, Ha3bIBaeT
9) TpeOOBaHMI u He | TpeOOBaHUN ¢ TIOMOINBIO | CIIOCOOBI  OOecreUeHus
MPUBOJIUT MPUMEPHI | HABOSIIUX BOMPOCOB W HE | TpeOOBaHMH,  MPUBOIUT
Mojenei Pa3NUYHBIX | IPUBOAMUT MIPUMEPHI | TPUMEPHI MoJenei
THTIOB MoJIelieil pa3IniHbIX TUTIOB | Pa3UYHBIX THIOB  0O€3
omMOOK ¥ HABOIAILIMX
BOIIPOCOB
Ha3piBaer Buasl ypaBHeHud, | [IpaBuiibHBIM Ha3siBaer He Bce Buawl | HaswiBaeT BCE Bunabl | HazpiBaer  Bce  BHIBI
HCTOJIb3YEMBIX B TEOPETUYECKUX | OTBET Ha BOIIPOC | ypaBHEHUH, ypaBHEHUH, HCIIONB3yEeMBIX | YpaBHEHUH,
W SMIOupudeckux — Mojensx, | Ne 13 k 3auety | MCHOJB3yeMbIX B|B TEOPETUIECKUX U | HCTIOJB3YEMBIX B
MPUBOIUT pUMepHI TEOPETUYECKUX U | SMOMPUYECKUX  MOJENSX, | TEOPETUYECKUX u
TEOPETUYECKON U IMITUPUIECKOI OMIUPHYECKUX MOJEISIX, | HO  TPUBOJUT  TPUMEDP | SMIIUPHUYECKUX MOJETIIX,
mozenu (3H-10) MPUBOIUT MPUMEP TOIBKO | TOJBKO TEOPETHUECKON | MPUBOAUT TIPUMEP Kak
SMIIMPUYECKON MOJIENH MOJIeNn TEOPETUYECKOH, TaKk u
SMIMPUYECKON MOJIENH
PacckaszpiBaer wamero Omounoro | [IpaBuimbHBIN Paccka3zpiBaer nnero | PacckasbiBaer naero | PacckaspiBaer HJEI0
TIPUHIIHIIA MOCTPOCHUS | OTBET Ha BONPOC | OJIOYHOTO MPHHIMIA | OJIOYHOTO MpHUHIHIA | OJIOYHOTO NPUHIIHIIA
TeopeThueckux  mozened st | Ne 14 x 3auety | mocTpoeHus MOCTPOCHHUS MOCTPOCHUS
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Kon n HammMeHnoBaHme
UHIUKATOpa
JIOCTHIKEHHMS

KOMITIETEHLIMH

YpoBHU cHOPMUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «X0pouIo» «OTIIMIHO)
(IoporoBbIit) (cpenumii) (BBICOKHIA)
WCCIIEIOBAHNS 3aKOHOMEpPHOCTEN TEOPETUYECKUX MOJIENel | TEOPETUUECKUX  MOJENel | TEOpEeTUYEeCKUX MOoJenen
MIPOTEKAHUS u BbIOOpA IS UCCIIENOBAHUS | VIS UCCIIEIOBAHUS | JUIA HCCIIeIOBaHUS
PEKUMHBIX rapaMeTpoB 3aKOHOMEPHOCTEH 3aKOHOMEpHOCTEN 3aKOHOMEPHOCTE!
XUMHUYECKHUX MIPOLIECCOB, NpoTeKaHusi W BbIOOpa | mpoTekaHuss ¥ BbIOOpa | MpoTeKaHusi ©  BbIOOpa
Ha3bIBaeT OJIOKHM, COCTaBIIAIOLINE PEKMMHBIX  MApaMeTPOB | PEKUMHBIX MapaMeTpoB | PEKUMHBIX  IapaMeTpOB
TEOPETUYECKYIO MOJIEJIb, XMMHAYECKUX MPOLECCOB, | XUMUYECKUX  IPOLECCOB, | XMMUYECKUX IIPOLIECCOB,
MIPUBOIUT pumep HO Ha3plBaeT HE BCe | Ha3plBaeT  Bce  OJIOKW, | Ha3bIBaeT Bce  OJIOKW,
TEOPETUIECKOI MOJIETH c OJIOKM,  COCTaBISIIOIME | COCTABIISIOLINE COCTaBJIAIONINE
BBIICNICHHEM B Heii O10koB (3H- TEOPETUYECKYI0 MOJIEJIb, | TEOPETUUYECKYIO MOJIENb, HO | TEOPETUYECKYIO MOJEIb,
11) U HE MPHUBOAUT NPHUMEDP | IPUBOAUT npuMep | IPUBOAUT IpuMep
TEOPETUYECKONH MOJEIHN C | TEOPETUYECKOM  MOJECIH, | TEOPETUYECKOM  MOJEIH,
BBIJICJICHUEM B Hell | myTasch C BBIICJICHHEM B | BBIICISASA B HEl OJIOKH 0e3
0J10KOB Heil 6J10KOB omuboK
[IpuBogutr &maccupukanuio u | [IpaBunbHBIN [IpuBoaur [IpuBomut knaccudukamnuto | [lpuBoaut
JaeT ompeJeNeHnss TpeOOBaHMA, | OTBET Ha BOMPOC | KIacCH(HUKAIIHIO M| MU  JaeT  ompeAesieHus | KiaccupUKauuio M JaeT
mpenbsBiIsieMbIx K uyHucieHHBIM | Ne 15 k 3aueTy | HaseiBaeTr  TpeOoBaHUS, | TpeOOBaHUIA, ompeaeneHus
METOAaM peIIeHHUs YpaBHEHHM peabsBIsIeMbIe K | IpeabsaBIIsIeMbIX K | TpeboBaHHUH,
TECOPECTUUCCKUX Mo;[enef/i YHCJICHHBIM METOAaM | YHCIICHHBIM MCTOJaM | IPEABABIACMBIX K
XuMH4YecKux nporeccos (3H-12) peueHus YPAaBHEHUH | pelIeHus YPAaBHEHUH | YHCIEHHBIM MeToAaM
TEOPETUYECKUX MOJIENICH | TEOPETUUYECKUX  MOJENEH | peleHus ypaBHEHUH

XUMHUYCCKUX TPOIECCOB,

XUMHUUYCCKHUX ITPOLECCCOB, C

TEOPETUUYECKUX MoJieNen

HO myTaercs B | HEOONBITUMH OIIHOKAMU XUMHYECKUX TPOIECCOB,
ONpEeAETICHUSIX YBEpEHHO U 0e3 OmnO0K
TpeOOBaHMI
PacckasbiBaer 0000mmenHbIi | [TpaBUIbHBIH Ilepeunciser sransl | [lepeuncnser sransl | [IpaBUIbHO pacckas3siBacT
AJITOPUTM pa3paboTKH | OTBET HAa BONPOC | 0OOOIIEHHOr0 aJropuT™Ma | 00OOIICHHOTO — ajiropuTMa | OOOOIICHHBIA  AJITOPUTM
TEOPETUIECKHUX mozeneit | Ne 16 x 3auety | pa3paboTku pa3pabOTKH TEOPETHUECKUX | pa3pabOTKU
XUMHUYECKHUX MIPOIIECCOB, TEOPETHUECKUX MoJenel | Moaenen XUMHUYECKUX | TEOPETHUECKUX MoJenel
TIPUBOTUT puMep XUMHYECKHUX IPOIECCOB, | MPOIECCOB, B MPAaBUIBHON | XUMHUYECKHX IPOIIECCOB,

Teopetndeckoit momenu (3H-13)

HO TIyTaercs B  HX
MOCIIEIOBAaTENbHOCTH U
HE IPHUBOIAUT IIPUMEDP
TEOPETHUUECKOU MOAEIHU

MOCJEeN0BATEIBHOCTH, HO
HE  NPUBOJUT  TPUMEP
TEOPETUUYECKON MOIeNn

MPUBOJAUT npuMep
TEOPETUUECKOU MOAEIU

I[enaeT IMNOCTAHOBKY 3aJa4uu u

IIpaBuiibHBIE

I[enaeT IMOCTAaHOBKY

Z[enaeT NOCTAHOBKY 3aJa41

I[enaeT IOCTAaHOBKY
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Kon n HammMeHnoBaHme
UHIUKATOpa
JIOCTHIKEHHMS

KOMITIETEHLIMH

YpoBHU cHOPMUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «X0pouIo» «OTIIMIHO)
(IoporoBbIit) (cpenumii) (BBICOKHIA)
paccka3bIBaeT aNTrOPUTM | OTBETHI Ha | 337a4d W TEepedMciseT | U MepeurcisieT  3Tamlbl | 33Jjaud M paccKas3blBaeT
CTPYKTYpHO-TIapaMeTpu4eckoro | Bompocsl Ne 17— | stamsl QITOPUTMA | aNTOPUTMA  CTPYKTYPHO- | AITOPUTM  CTPYKTYPHO-
CHHTE3a SMIMPHIECKUX Moneneld | 19 k 3auery CTPYKTYpPHO- [IapaMEeTPUUECKOr0 CUHTE3a | apaMeTPHUUECKOro
JUIS  OLIEHKHM M HCCIIEJOBaHUSA MapaMeTpUIEcKOro SMIOUPUYECKUX  MOJENIel | CHHTE3a  3MIHUPHUYECKHUX
(U3UKO-XUMUYECKUX  CBOWMCTB CHUHTE3a OMIUPHUYECKHX | IS OLICHKHU W | MOZeNed Uil OLEHKH |
BEIIECTB (MaTepHUalIOB), Ha3bIBas MoJeNell A7 OLEHKH U | UCCIIEAOBaHMSA ¢buzuko- | uccienoBaHus  (HUIUKO-
KpUTEPUX M METOIbl CHHTE3A, UCCIICNOBAHUSA  (PU3HMKO- | XMMUYECKHUX CBOWCTB | XMMHUYECKUX CBOWCTB
MPUBOIUT TPUMEPHI MOCTAaHOBKH XMUMHUYECKUX CBOWMCTB | BEIIECTB (MaTrepuajoB) B | BemIECTB  (MaTepHaioB)
3aJlay¥l CHHTE3a U SMITUPUIECKON BEIIeCTB  (MaTepUasioB), | MPaBUIbHON 6e3 omuboK, MPaBUIHHO
mozenu (3H-14) HO myTaeTcs B | TTOCIIEOBATENbHOCTH, Ha3bIBaeT KPUTEPUH U
MOCIIeA0BATENIEHOCTH Ha3plBask  KPUTEPUU U | METOABI CHUHTE3a,
9TamoB, HE  HAa3bIBAa€T | METOABI CHUHTE3a, IPUBOJIUT | IPUBOIUT pUMEpHI
KPUTEpUH M METOABI | IPUMED MIOCTAHOBKHU | IIOCTAaHOBKH 3a71auu
CHMHTE3a M HE TNPHUBOJUT | 33Ja4yd CHHTE3a, HO HE | CHHTe3a W SMIHMPUYECKON
MpUMEPHI MOCTAaHOBKH | TIPHUBOJAUT MpUMep | MOAETHU
3a1a4n CHHTE3a U | SMOMPHUYECKON MOAEIH
SMIIMPUYECKON MOJENH
HaseiBaer kputepuu, npusoaut | IIpaBuibHbIN HaseiBaer kpurepun u | HaseiBaer kpurepuy, | HaspiBaer KPUTEPUH,
dopMynbl JUIsI HMX pacuera W | OTBET Ha BONPOC | OMUCHIBAET METOJIbI | IPUBOIUT (HDOPMYJIBI JUTS KX | IPUBOJUT (QOPMYIIBI LIS
onuchiBaeT MeroAsl mnpoBepku | Ne 20 k 3adeTy | IpOBEpKM aAEKBATHOCTH | pacdyeTa, HO OINMKCHIBACT | UX pacyeTa M ONHCHIBACT
aJIeKBaTHOCTH MaTeMaTHYEeCKHUX MaTeMaTHYECKUX TOJIBKO METOJI TIPOBEPKU | METOMIBI MPOBEPKU
MoOJeNel  MpH  HaIUYUU U MojieJe MpU HATUYUU U | aJIeKBaTHOCTH aJIeKBaTHOCTH
OTCYTCTBHHU napanieabHbIX OTCYTCTBHUHU MaTeMaTHYECKHX MOJeNIeH | MaTeMaTHUECKUX
onbIiToB (3H-15) napajjieNbHbIX — ONBITOB, | MIPH HQJIMYMU | MOJENEH NpU HaJIUYUH U
HO HE MIPUBOJNT | MapalIeTbHBIX OTIBITOB | OTCYTCTBHHU
dopmynbl  ans  pacueTa | (MM TOJIBKO METOJ | MapaJUIeJbHbIX  OIBITOB
KpUTEpHEB MPOBEPKH  aJEKBaTHOCTH | YBEPEHHO U 0e3 ommnoOoK
MaTeMaTHUYECKUX MOJeIen
npu OTCYTCTBHH
MapauIeNIbHBIX OMBITOB)
[lepeuncnser Bunel, HasbiBaeT | [IpaBUIbHBIE [Tyraercs,  mepeunciss | [IpaBunbHo  mepeunciser | be3 ommbok nepeuncnser
OCHOBHBIE (DYHKIIMW W TPUBOJMT | OTBETHI Ha | BUJBI u Ha3bIBas | BHJBI u Ha3bIBACT | BUJIBI, Ha3bIBaET
MIPUMEPHI MPUKJIATHBIX | Bompockl Ne 21, | ocHOBHBIE (YHKLIUHU | OCHOBHBIE (yHKUMH | OCHOBHBIE (YHKIHMU H
POrPaMMHBIX CpeicTB | 22 K 3auery MPUKJITATHBIX TIPUKIIATHBIX MIPUBOJUT MIPUMEPHI
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Kon n HammMeHnoBaHme
UHIUKATOpa
JIOCTHIKEHHMS

KOMITIETEHLIMH

YpoBHU cHOPMUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «X0pouIo» «OTIIMIHO)
(IoporoBbIit) (cpenumii) (BBICOKHIA)
MaTEMaTUYECKOro NPOrpaMMHBIX CPEACTB | IPOrPaMMHBIX  CPEACTB | IIPUKIIAIHBIX
MOJICTTUPOBAHUSI U 00pabOTKH MaTEMATHYECKOTO MaTEMaTUIECKOTO MPOTPaMMHBIX CPEACTB
OKCIIEPUMEHTAIBHBIX JaHHBIX MOJEIUPOBAHUA U | MOIEIIUPOBAHUSA A | MATEMATHYECKOr0
(3H-16) 006paboTKH 00paboTku MOJIETHPOBAHHSI u
JKCIIEPUMEHTAIBHBIX JKCIIEPUMEHTAIBHBIX o0paboTKu
JaHHBIX, HO TPHUBOAUT | JAHHBIX, HO HE MPHUBOAUT | IKCIIEPUMEHTAJIbHBIX
OpUMEphl  TPHUKIAAHBIX | IPUMEPEI MPUKIaTHBIX | JAHHBIX
IPOTrPaMMHBIX CPEACTB IIPOTPaMMHBIX CPEICTB
Cocrasnsier  popmanuzoBanHoe | [IpaBuibHBII Nwmeer npencraBnenue o | CocTaBiser CocraBnsier
OIMCaHue XMMHUYECKUX | OTBET Ha BOIIPOC | COCTABICHUH (dhopmanuzoBaHHOE (dopman3oBaHHOE
MPOILIECCOB KaK o0bekToB | Ne 10 k 3auery (hopMaTM30BaHHOTO OIMHCaHuE XUMHUYECKUX | OTIMCAHUE  XUMHUYECKHUX
uccienosanus (V-2) ONMHCAaHUS  XWMHUYECKHX | IPOIECCOB KaK OOBEKTOB | MPOIECCOB KaK OOBEKTOB
IPOLIECCOB KaK OOBEKTOB | MCCIICAOBaHMSA C | HccnenoBaHus
HCCIIEOBaHUS HeOOJIBIINMMA OIINOKAMU KaueCTBEHHO H 0e3
omuboK
O060CHOBBIBaET ctpykTypy | [IpaBunbHbIe He obocHoBbIBaeT | ['pamotHO (B pesymnbrare | 'pamoTHO (B pe3ynbTaTe
TEOPETUIECKUX MOJIeTICH | OTBETHI Ha | CTPYKTYpPY aHalmM3a  XapaKTepUCTHK | aHaju3a XapaKTEPUCTHK
XUMHYCCKUX  MPOIECCOB, Ha | Bompochkl Ne 13, | TeopeTHYECKUX MOJEIEH | XUMUYECKMX  MPOIECCOB) | XMMHUYECKUX IPOIECCOB)
OocHOBe OmoyHoro mpuHuMna | 14 k 3agery XUMHAYECKHX MPOLECCOB, | 0OOCHOBBIBAET CTPYKTYPY | OOOCHOBBIBAET CTPYKTYPY
COCTaBIISIET CHCTEMbl YpaBHEHHH myTaeTcs npu | ux TEOPETUYECKUX | UX TEOPETUYECKUX
u KpaeBbIX yCIIOBUH COCTaBJICHUH CHUCTEM | MOJeNied,  Ha  OCHOBE | MOJIEJIeH, COCTaBIISIET
MaTeMaTHYECKOT0 OIHCaHUSA YpaBHEHHH M KpPaeBbIX | OJIOYHOIO MPUHLMIA | CHCTEMBl ypaBHEHUH U
XUMHYeCcKuX mpoiieccos (Y-3) yCIIOBUH COCTAaBJISIET CHCTEMBI | KpaeBBbIX yCIIOBUH
MaTeMaTHYeCKOTO ypaBHEHUH MaTeMaTHYECKOTO
OMHUCAaHHUS  XUMHYECKHX | MATEMaTHYECKOTO OMHUCaHHUA  XUMHYECCKHX
MPOLIECCOB, HE | ONHCaHMsA XUMHAYECKHX | MIPOILIECCOB, MPUMEHSIS
NpUMEHSIeT OJIOYHBIH | TIPOIIECCOB, HO He | OJIOYHBIN MPHUHIUIT
TIPUHIHIT 3aMbIKaeT WX KpPaeBBIMU
YCIIOBUSIMH
Haer xapakTepucTuKy | IIpaBuibHBIN Cnabo opuentupyercsi B | Haer XxapakTepucTuky | aet XapaKTePUCTUKY
pa3pabaTeIBaeMbIX OTBET Ha BOMPOC | Kiaccuukaum pa3pabaTsIBaeMbIX pa3pabaTbiBaeMBbIX
MaTeMaThuecknx wmozened 1o | Ne 11 k 3auery | MaTeMaTHYECKHX MaTeMaTHYECKHX MOJIeNiel | MaTeMaTHYeCKIX
MpU3HAKaM KJIaccupuKanuu Mojenei B | HE IO BCEM IpHU3HAKaM | MOZEJeH o BCEM
MoJieJIel B aBTOMATH3MPOBAaHHBIX ABTOMAaTH3UPOBAHHBIX Kjaccu(uKalMy MOJENer B | MpU3HaKaM
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Kon n HammMeHnoBaHme
UHIUKATOpa
JIOCTHIKEHHMS

KOMITIETEHLIMH

YpoBHU cHOPMUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «X0pouIo» «OTIIMIHO)
(IoporoBbIit) (cpenumii) (BBICOKHIA)
WHPOPMALMOHHBIX cucTemMax (V- MHPOPMALUOHHBIX ABTOMATHU3HPOBAHHBIX KJaccu(uKaluu Mojenei
4) cucTreMax “H()OPMAITMOHHBIX B  aBTOMAaTHU3UPOBAHHBIX
cucTeMax MH(OPMAITMOHHBIX
CHUCTEMAX
[osicusier MeTouKy | [IpaBunbHbBIE Cnabo opuentupyercsi B | [losicHsieT Metonuky | [losicaser METOJTUKY
MpOrpaMMHOM peanu3aiuu | OTBETHI Ha | METOAMKE TPOrpaMMHOM | MPOrpaMMHOM peain3aluu | IPOrpaMMHON
TeOpeTUYeCKHX Mozeiaeli g | Bonpockl Ne 16, | peamusaiuu TEOPETUYECKUX  MOJIeNIeH | pean3aluu
HCCIIeIOBaHUsl 3aKOHOMepHOCTel | 21 k 3aueTy TEOPETHUUECKUX Mojenen | s WCCIIEJIOBAHUS | TEOPETUYECKUX MOoJemneit
POTEKaHUs u BEIOOpA TUISL HCCIIEAOBAHMS | 3aKOHOMEPHOCTEH IS HCCIIEA0OBAHUS
PEXKUMHBIX apameTpoB 3aKOHOMEPHOCTEMN MpOTeKaHWsT W  BbIOOpa | 3aKOHOMEPHOCTEH
XUMHUYECKHUX MIPOILIECCOB c NPOTeKaHUsI W BbIOOpa | PEKUMHBIX napaMeTpoB | MPOTEKaHUs U BBIOOpa
HCIIOJIb30BaHHEM cHCTEM PEKMMHBIX  ApaMeTpoB | XMMUYECKUX  MPOLECCOB, | peKUMHBIX IapaMeTpPOB
KOMITBIOTEPHOI'O MOJEIUPOBAHUS XUMUYECKHUX MPOLECCOB C | HO IyTaeTcst B | XUMHYECKHUX MPOLECCOB C
(Y-5) WCIIOJIb30BAHUEM CHUCTEM | UCIONB3YEMBIX  CHUCTEMaX | MCIOJIb30BAHUEM CHUCTEM
KOMITBIOTEPHOTO KOMIBIOTEPHOTO KOMITBIOTEPHOTO
MOJEIUPOBAHUS MOZEIUPOBAHUS MOZEJIUPOBAHUSI U MOXKET
ee MPUMEHUTh npu
IPOrpaMMHOMI
peanuzanuu
TEOPETHUUECKOH  MOJEIN
JUIS WCCIIEIOBaHUSA
00BeKTa
npoecCuoHaIbHON
JIEATEIbHOCTH
DopMynupyeT 3anaun | IIpaBuinbHBIN Dopmynupyet 3amaun | QopMmynupyer 3amaun | PopMynupyer 3a7a4u
CTPYKTYPHO-TIapaMETPUIECKOT0 | OTBET Ha BOIPOC | CTPYKTYPHO- TOJIBKO TapaMEeTPUYECKOro | CTPYKTYpHO-
cUHTEe3a sMnuprudecknx mozeneit | Ne 17 k zagery napamMeTpUIECKOro CUHTE3a SMITUPUYECKUX | MApaMETPUUECKOTO
JUIS  OIEHKH M HCCIIEOBAaHUS CHHTE3a OMIMPUYECKHX | MOJeNed I OLEHKH M | CHHTe3a OMIIHPUYECKHUX
(PM3UKO-XMMUYECKHX  CBOWCTB MoOzede A OIEHKH U | MCCIEAOBaHUS ¢u3uKo- | Mozenel JUIsi OIIEHKH |
BerecTB (Marepuaiion) (V-6) UCCIIEIOBAHUS  (PU3HMKO- | XUMUYECKHUX CBOHCTB | UCCIIEIOBaHUSI  (PU3HKO-
XUMHUYECKUX CBOWCTB | BEeLIECTB (MaTepUasioB), HE | XMMUYECKUX CBOICTB
BEIIECTB (MAaTEPUAIOB) C | YIMTHIBasS  BO3MOXKHOCTH | BEMIECTB  (MaTEpHaJIOB)
omnOKaMu MOMCKA CTPYKTYPBI MOeH | Oe3 ommnboK
[osicusier metonuky nocrpoenus | IlpaBunbHbIE Cnabo opuenrtupyercsi B | [loscHsier MeTo UKy | IIpaBmiibHO MOSICHSIET
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Kon n HammMeHnoBaHme
UHIUKATOpa
JIOCTHIKEHHMS

KOMITIETEHLIMH

YpoBHU cHOPMUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «X0pouIo» «OTIIMIHO)
(IoporoBbIit) (cpenumii) (BBICOKHIA)
SMIIUPUYECKUX  MOZETe Ui | OTBETHI Ha | METOAMKE  TOCTPOCHUS | MOCTPOCHUS SMIIMPHUYECKUX | METOAMKY  IOCTPOCHUS
OIIEHKHU u uccienoBanus | Bonpockl Ne 18, | smMompuueckux Mojeied | Mojeneid OIS OLCHKH M | SMIMPUYECKHX MOJCIIeH
($u3NKO-XMMUYECKUX  cBoMcTB | 19, 22 k 3auery | ans OIICHKH U | HCCIICIOBAHHS ¢busuko- | s OIICHKH u
BEIIECTB (MaTepuaos) c UCCIICOBAHUS  (PU3HUKO- | XUMUYECKHUX CBOWCTB | UCCIIEIOBAHUSI  (PU3HKO-
HCTIOBb30BaHHEM XUMHUYECKUX CBOWCTB | BEUIECTB (MaTepHalioB), HO | XMMUYECKUX CBOICTB
MaTeMaTHYECKUX  TIAKETOB W BelIecTB (MaTepUaloB) C | MyTaeTcd B MCHOJB3YEMBIX | BEIIECTB (MaTepuajoB) C
MpOBepKH WX ajnekBaTHocTH (VY- UCTIOJIb30BaHHEM MaTeMAaTHYECKHUX TTAKeTaX U | UCIOJIb30BaHHEM
7) MaTeMaTHYECKHX TaKETOB | METOAUKE MPOBEPKU | MATEMAaTHUYECKUX MAKETOB
" MPOBEPKU WX | aJleKBaTHOCTH 17§ MPOBEPKU 170
aJIeKBaTHOCTH SMIUPUYECKUX MOJCICH aJICKBaTHOCTH, MOMKET
IIPUMEHUTH ee npu
CHUHTE3¢  OMIUPHYCCKUX
MOZENIed A1 OLEHKU U
HCCIENOBAHUS  CBOMCTB
00BEKTOB
npodeccuoHaIbHON
JIESITeTIbHOCTH
HNmeer HaBeiku pa3paboTku | llpaBuibHbie ITyraercs B anroputmax u | Mmeer HaBBIKH | JleMOHCTpHpYeT
MaTeEMaATHYECKUX MOJIC. Jier | OTBETHI Ha | IPUKJIaJHbIX pa3pa60TKH YBEPCHHBIC HaBBIKU
IS peleH s 3agay | Bompocst Ne 9, | IpOrpaMMHBIX CPEACTBAX | SMIMPUYECKAX — MOZENeH | pa3paboTKu
HCCICAOBaHUS ¢busnko- 16, 19, 21, 22 x | paspaboTku _ | s WCCJIE/IOBAHMS | SMIIMPUYECKUX  MOJEIeH
XMMHYECKUX CBOMCTB Bemects | 2 oty IMITHPHHCECKHX  MORCICH | hir3MKO-X MMIIECKUX AT UCCICIOBAHMS
(MaTepraioB) " A MCCACHOBAHNA | cpojicTB BEILIECTB (bI/IS\I’/IKO-XI/IMI/I‘IeCKI/IX
3aKOHOMEPHOCTEH (bmfIKO'XHMquCKHX (MaTepuaioB) U | CBOWCTB BCIIIECTB
HPOTEKAHUSI XUMHAYECKUAX CBOHCTB BCILECTB | teopeTmyecknx Mojenel | (MaTepuanos) u
npoueccos (H-2) (MaTepnarnos) st HCCIIEIOBAHHUS | TEOPETHICCKHX
TCOPETUIECKHX 3aKOHOMEPHOCTEM Mojienei A1
MozieneH AL | ipoTeKaHust XUMUYECKUX | HCCIIEIOBaHUS
MCCIICI0BAHNS TIPOIIECCOB, HO JOMycKaeT | 3AKOHOMEPHOCTEH
3aKOHOMEPHOCTEH HEOOJIBIIIIE OIIHOKH MIPOTEKAHUS
HpOTCKaHus XUMHYECKUX
XUMHNYCCKUX MPOIIECCOB
MPOLIECCOB
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Ko 1 HammeHoBaHMe

YpoBHU CHOPMHUPOBAHHOCTH

WHINKATOpa [Tokazarenu copMUPOBAHHOCTH Kpurepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
JOCTHIKCHHM (meckpHITOPBI) OLICHNBAHHUsI «yIOBJIETBOPUTEIBLHOY «XOpOIIO» «OTJIIMIHO»
KOMIICTCHLIUU (IoporoBbIit) (cpenumii) (BBICOKHIA)
OIIK-3.0.06.3. HazwiBaer ocHoBHEIe | [IpaBuiIbHEIM HaszpiBaer ¢ ommbOkamu | [IpaBunbHO HazbiBaeT | [IpaBuibHO Ha3bIBaeT
Pazpabotka HaIpaBJICHUS pUMEHEeHHs | OTBET HA BOIIPOC | OCHOBHBIC OCHOBHBIC HalpaBJICHUS | OCHOBHbIC
00pa3zoBaTeNbHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI B Ne 23 k 3a4eTy | mampaBieHHUs TIPUMEHEHUS HanpaBJICHUSA
pecypcoB JUISL | XUMUYECKOM OOpa30BaHUM U NIPUMEHEHUS KOMITBIOTEPHBIX MIPUMEHEHUS
W3Y4YCHUSI XUMUYCCKUX | IPUBOIUT PUMEPBI KOMIIBIOTEPHBIX TEXHOJIOTU B | KOMIIBIOTEPHBIX
BEILECTB MPUMEHSEMBIX  IIPUKIAIHBIX TEXHOJIOTUI1 B | XUMHUYECKOM TEXHOJIOTHI B
(MaTepuaiioB) U | mporpaMMHbIX cpenctB (3H- XUMUYECKOM o0pa3oBaHMHM, HO HE | XUMUYECKOM
IIPOLIECCOB c|17) o0pa3oBaHMM U  HE | IPUBOJUT pUMeEpHI | 00pa30BaHUU "
HCTIIOJIb30BAHUEM CpPEL [IPUBOJIAT IPUMEPHI | IPUMEHAEMBIX MIPUBOJIUT MIPUMEPHI
3JIEKTPOHHOTO MPUMEHSIEMBIX TIPUKJIIATHBIX MIPUMEHSIEMBIX
oOy4deHus IIPUKIaJHBIX IIPOrpaMMHBIX CPEICTB MPUKIaIHBIX
MPOTrPAMMHBIX CPEJICTB MPOTPaMMHBIX CPEJICTB
Haet onpenenenue | [IpaBuibHbii Jaer onpenenenue | Jaer onpenenenue | Jaer OmpeaecHe
5JeKTPOHHOTO 00ydeHus (e- | OTBET Ha BONPOC | 3JIEKTPOHHOTO ANEKTPOHHOTO OOYYEHHS | DIEKTPOHHOTO
learning), npusout | Ne 24 k3auery | oGyuenus (e-learning) c | (e-learning) 6es ommGox, | 06yuenus (e-learning)
KIaCCU(HUKALMIO U IIPUMEPEI ommnOKaMd H TPUBOIUT | HO TPHUBOAMT HEMONHYIO | 0e3 OMMOOK M MPHUBOAUT
3JIEKTPOHHBIX HETIOJIHYIO KJ1acCU(UKALIIO MOJIHYIO KJIACCHU()UKALIIO
00pa3oBaTeNbHBIX  PECYPCOB KIaCCHUKALIIO JJICKTPOHHBIX " IIPUMEpBI
(3H-18) SJICKTPOHHBIX 00pa3oBaTeNbHBIX AJIEKTPOHHBIX
06pa30BaTeJII)HI>IX pecypcos, npu 3TOM 06pa30BaTeJIbHLIX
pecypcos 0e3 | Ha3pIBas UX IPUMEPEI pecypcoB
IPUMEPOB
IMepeuncisier mMoaynu TUTIOBOM | IIpaBuibHbIE Ilyraercs npu | IIpaBunsHo  nepeuuciser | Ilepeunciser MOZYJIA
CUCTEMBI 3JIEKTPOHHOIO | OTBETbHI Ha | MEPEYHCICHUH MOJYJICH | MOIYIH TUIIOBOM | TUIIOBOHN CHUCTEMBI
o0y4yeHHs " Haspisaer | BOTpockl Ne 25, | THIIOBO#M CUCTEMBI | CUCTEMBI 3JIEKTPOHHOIO | AIEKTPOHHOIO
UHPOPMAIMOHHBIE CBA3M MEXK/LY 26 k 3auery JJIEKTPOHHOT'O oOyueHHUsl, HO Has3biBaeT | OOYYEHUS W Ha3bIBaeT
Humu (3H-19) O0Oy4YEeHHMsI 1 Ha3bIBaeT He | MHPOPMAIMOHHBIE  CBS3U | HHPOPMAILMOHHBIE CBSI3H
BCE  WH(POPMAIMOHHBIE | MEXTY HUMH ¢ | MexIy HUMH 0e3 oInOoK
CBSI3U MEX1y HUMH HEeOOJIPIIMMH OIIMOKaMHU
ITpuBoguT kinaccudukanuio | [IpaBuibubie Ilyraercs B | [IpuBogut nonnyto | [IpuBonut IIOJIHYIO
TECTOBBIX SaﬂaHI/Iﬁ Kak | OTBETHI Ha KJIaCCI/I(i)I/IKaHI/II/I K.]'IaCCI/I(bI/IKaHI/IIO KJIaCCI/I(i)I/IKaI_II/IIO

CpPEACTB OLEHKH 3HAHUU WU

Borpocel Ne 27,

TECTOBBIX 3aJlaHUil Kak

TECTOBBIX 3aJaHUM Kak

TECTOBBIX 3aJaHHI Kak
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Kon n HammMeHnoBaHme
UHIUKATOpa
JIOCTHIKEHHMS

KOMITIETEHLIMH

YpoBHU CHOPMHUPOBAHHOCTH

[Moka3zarenu chopMUPOBAHHOCTH Kpurepwuii (omucaHue BHIPAKCHHOCTH JIECKPHIITOPOB)
(meCKpHITOpHI) OICHUBAHMA «yIOBJIETBOPUTEILHOY «XOpOoLIO» «OTJIUYHO»
(IoporoBbIit) (cpenumii) (BBICOKHIA)
YMEHU o0y4JaeMbIX u | 28 k 3auery CpENCTB OLICHKH | CPEJICTB OLEHKU 3HAHUU | CPEICTB OLICHKH
IIPUMEPBI  TECTOBBIX 3aJaHUU 3HaHUM W yYMEHUH | 1 yMEHHH O0OydaeMmblX, | 3HAHUH WU yMEHHH
pasnmuunbix THIIOB (3H-20) 00yJaeMbIX W | HO TPUBOIAUT MPHUMEPHI | 00ydaeMbIX u
MIPUBOIUT MIPUMEPHI | TECTOBBIX 3aJlaHUi | IPaBUJIbHBIE ITPUMEPHI
TECTOBBIX 3aJaHUNl HE | pa3IMUYHBIX  THUIOB  C | TECTOBBIX 3a/IaHUI BCEX
BCEX THUIIOB omrOKaMu TUTIOB
IIepeunciser ocHOBHbIE | [IpaBUIbHBIN Ilyraercs npu | [lpaBunsHO  mepeuncnsier | be3 ommbok nepevncusier
(YHKIMU W MPHBOAWT MPHUMEPHI | OTBET HA BONPOC | TIEPEUUCICHINH OCHOBHBIX | OCHOBHBIE (YHKIMU | OCHOBHBIE ~(YHKIHH |
NPUKIAAHBIX — mporpaMMHbIX | Ne 29 k 3auety | pynkumii TPUKIAIHBIX | PUKIATHBIX HPUBOAUT OpUMEPBI
CPEICTB, MPUMEHSEMBIX MJif MIPOTrPaMMHBIX CPEJCTB, | MPOIPAMMHBIX  CPEICTB, | PUKIIAIHBIX
pa3pa60TKH CUCTEM IPUMEHSICMBIX JUIA | IIPUMEHSIEMBIX i | IPOrpaMMHBIX CPEACTB,
3NeKTpoHHOro o0yuenus (3H- pa3paboTku CUCTEM | pa3paboTKu cucreM | PUMEHSACMBIX AT
21) 3JIEKTPOHHOTO 3IEKTPOHHOrO 00ydeHus, | Pa3paboTKu CHCTEM
06yquI/I$[, HO MPUBOAUT | HO HE MNPUBOAUT NPUMEPHI | STICKTPOHHOT'O
IpUMEPHl  MOPHUKIAOHBIX | IPHKIAIHBIX oOyueHus
NPOrPaMMHBIX CPEACTB IPOTrpaMMHBIX CPEICTB
IMosicusier Metoauky co3aaHus | IIpaBuibHbie Cnabo opuentupyercs B | [loscHser Metoauky | [Tosicuger METOIUKY
00pa3oBaTeNbHBIX  PECYPCOB | OTBETHI Ha | METOJMKE CO3JIaHMS | CO3TaHUS CO3JIaHUS
JIUE U3Y4YEHUS ¢uznKo- | BOHIPOCH Ne 24, | oGpazoBaTenbHbIX 00pa3oBaTeNbHBIX 00pa3oBaTeNbHBIX
XMMHYECKAX CBOMCTB BEIECTB 217, 29 k 3auery PECYPCOB ISl U3YyUYEHHUS | PECYPCOB JUIsI M3Y4YEHHUS | pECYPCOB I H3YUCHHS
(MaTepuaioB), XUMHUYECKHX (U3UKO-XUMHUECKUX (UBUKO-XMMHYECKHIX (U3UKO-XMMHYECKHUX
SIBJICHUH W TIPOLIECCOB  C CBOMICTB BEIIECTB | CBOMCTB BEIIECTB | CBOICTB BEIIECTB
HCIIOJIb30BAHUEM cpen (MaTepuaion), (Matepualion), (Matepuaion),
JIEKTpOHHOro oOyueHus (V- XUMHUYECKHX SBJIICHUN U | XUMUYECKUX SIBICHUM M | XMMHYECKHX SBJICHUN U
8) IIPOLIECCOB C | IpoLEeCCOB, HO  cinabo | MPOLECCOB c
HCIIOJIb30BAHUEM CpEJl | OPHEHTUPYCTCsI B | HCTIOJIb30BAHUEM  CpEJl
9JIEKTPOHHOTO HCIOIB3YCMBIX Cpelax | 3JIeKTPOHHOIO
0o0y4deHus OJICKTPOHHOTO OOYYCHHS | 0GydeHHS M MOXKET ce

IIPUMECHUTD IIPU CO3JaHUU
ANEKTPOHHOTO
00pa3oBaTenbHOTro
pecypca Uil HU3yYCHUsI
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Kon n HammMeHnoBaHme
UHIUKATOpa
JIOCTHIKEHHMS

KOMITIETEHLIMH

YpoBHU cHOPMUPOBAHHOCTH

[Moka3zarenu chopMUPOBAHHOCTH Kpurepuii (omucaHue BHIPAKCHHOCTH JIECKPHIITOPOB)
(meckpunTOpsbI) OIICHUBAHHUA «yIOBJIETBOPUTEILHOY «XOpOoLIO» «OTIIAYHOY
(TIOpOTOBBIiT) (cpennuit) (BBICOKUIN)
0o0BeKTa
podeCCUOHATTLHOM
JICATEIbHOCTH
PaspaGateiBaer  3J¢KTpOHHBIE | [IpaBunbHBIE Dopmynupyer 3akpbiThie | DopMynupyeT 3aKpbiThic U | DOPMYIHPYET 3aKpPBITHIC
TECTOBBIE 3aaHMs JUIST | OTBETHI Ha | © OTKPBITHIC TECTOBBIC | OTKPBITHIC TECTOBBIC | U OTKPBITBIC TECTOBBIC
OLCHKH 3HAHMH © yMeHwmii | BOMPocer Ne 27, | 3amaHus PA3THHHBIX | 33/aHUS PASTYHBIX THIOB | 33/aHUS pa3INYHBIX
06yuaembx (Y-9) 28, 30 k 3aueTy | THIOB JUIS OLIEHKHU | JUIS OLIEHKU TOJILKO 3HAHUM | TUIIOB JUISI OLIEHKU KAk
TOJIBKO 3HaHWH | 00y4aeMbIX,  (QOpPMHUpYeET | 3HAHWH, TaK M YMEHHU
00y4JaeMbIX, ITKAJTBI OIICHWBaHUs | 00y4aeMbIX, (HOpMUPYET
3aTpyAHsIETCS C | TECTOBBIX  3aJaHWii  0e3 | IIKabl OLICHUBAHHS
(dbopMUpOBaHHWEM  IIKaJ | yueTa WX  CJIIOXKHOCTH, | TSCTOBBIX  3aJaHHii €
OLICHMBaHUA TCCTOBLIX | ITYTACTCA B MCTOOUKE | YUCTOM HUX CJIOKHOCTH,
3aJlaHuii, HE TIOSCHSCT | CO3MAHUs TECTOB B Cpele | MPaBHIbHO HOSICHSIET
METO/IUKY CO3/IaHUSI | 3JIEKTPOHHOTO 00y4eHHMS METOAUKY CO3/1aHHUs
TECTOB B cpene TECTOB B cpene
AJIIEKTPOHHOTO O0YYCHHS AJIIEKTPOHHOTO O0YUICHHS
Nwmeer HaBbIkU (popmupoBanus | IIpaBuibHbie Cnabo opuentupyercsi B | Mmeer HaBbIKH | J[eMOHCTpUpYeT
y4eOHBIX MaTepHajoB Jyis | OTBETHI Ha | aJlroOpuT™MeE v | (hopMUpOBaHMs YUEOHBIX | YBEPEHHbIE HABBIKH
pa3paboTKu Moyl | BOMPOckr Ne 24, | mprKitaaHbIX MaTepuasoB wist | popMHUpOBaHHUS
3JIEKTPOHHBIX 25, 27, 29 K | IPOTPaMMHBIX CPE/ICTBAX | pa3paGoTKH MOyl | YYEOHBIX — MaTepHaioB
obpazoBarensHBIX Kypco (H- | 37T bopmmposanust yIEOHBIX | ek rpoHHBIX s pa3paboTKu
3) MaTcpHaJioB AL\ obpasoBaTeTbHBIX MOZyJICH DJICKTPOHHBIX
paspaboTku  MoOAysen KypcoB, HO jomyckaer | 00pa30BaTENbHbIX
SJICKTPOHHBIX HeOOoIIbIINE ONIHOKH KypCOB
00pa3zoBaTeNbHBIX
KypCOB
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3. TunoBbIe KOHTPOJIbHBIC 3aJaHUA IJIH MPOBECIACHUA l'lpOMC)KyTO‘[HOfI aTTeCTalluu.

Bonpocel i OLEHKH 3HAHWMHM, YMEHMH M HAaBBIKOB, C()OPMHPOBAHHBLIX Y
marucTpanTa no komnerennuun OIIK-3:

1. Astomaru3upoBaHHBIE HH(POPMALMOHHBIE CUCTEMBI: OTPEICICHUE; KIaCCU(PUKALIHS.

2. ABTOMaTH3UMPOBAaHHbIE MH()OPMAIIMOHHBIE CUCTEMbI: OMpeesieHue; BUAbl U COCTaB
o0OecnieyeHu .

3. Drambl  pa3paboTku 0a3 JaHHBIX (DU3UKO-XMMHYECKHX CBOWCTB  BEIICCTB
(mMaTepuaos).

4. KonuenrtyajibHas MOJENb ONUCAaHUS JAHHBIX O (DU3MKO-XUMHUYECKHX CBONCTBaX
BEIIEeCTB (MaTepUAJIOB) B BUC AHArPaMMbl «CYIIHOCTh — CBs3b» (ER-muarpammer): cTpykTypa;
puMep.

5. Crpykrypa 0a3bl JaHHBIX (U3UKO-XMMHUYECKUX CBONCTB BEIIECTB (MAaTEpPHAJIOB).
[Tpumep.

6. @yHKUMOHANbHAs CTPYKTypa TUIOBOH HH(POPMALMOHHO-TIOMCKOBOH CHCTEMBI II0
(bU3UKO-XMMHUYECKUM CBOICTBAM BEILIECTB (MATEPUAIIOB).

7. IlpuknagHble MPOrPaMMHBIE CPEICTBA IS Pa3paOd0TKU WHPOPMALMOHHO-TIOMCKOBBIX
cucTteMm: (QyHKIIMOHAIbHBIE BO3MOXXHOCTH; IPHUMEPHI.

8. ABTOMaTH3MpPOBaHHBIE CHCTEMBl HAyYHBIX HCCICIOBAHUN: OMpEAEICHNE; OCHOBHBIC
(GYHKIMH; COCTaB U MPUMEPHI KOMIIOHEHTOB MPOrPaMMHOI0 00ecIIeYeHHUs.

9. Dranbl MaTEeMaTHYECKOTO MOJICTUPOBAHHS XUMHYECKHX TPOIIECCOB.

10. ®opmanu3oBaHHOE ONMMCAHHUE XUMHUYECKOTO Mpollecca Kak O0BbEKTa MCCIEIOBaHUS.
ITpumep.

11. Knaccudukanus MareMaTH4eCKUX MOeNel, UCIIOIb3YEeMbIX B aBTOMaTH3UPOBAHHBIX
uH(pOpMaLMOHHBIX cucTeMax. [Ipumeprl MaTeMaTHUYECKUX MOJIENEH pa3IMUHbIX THUIIOB.

12. TpeGoBaHus, NMpeAbSIBIIEMbIE K MAaTEMAaTHICCKUM MOJICTSIM BEIIECTB (MaTEpPUAIIOB)
U XUMHYECKUX IMPOIECCOB, HCIOIb3YEeMbIM B aBTOMAaTH3WPOBAHHBIX HH(MOPMAIIMOHHBIX
CUCTEMaX, U CIIOCOOBI X 0OecTIeueHUsI.

13. MaremaTtuyeckuii ammapar, HCIOJb3YEeMbIi B TEOPETUYECKUX U OSMIHPUIECKUX
Mozensax. [Ipumepsl TeopeTHUecKOl U SMIIMPUIECKON MOJIEIH.

14. BOYHBI TPUHIUI TOCTPOCHUS TEOPETUUYECKUX MOJCNIEeH IS HCCIIEIOBAHUS
XUMHYECKHX Ipoueccos. [Ipumep TeopeTnueckoit Moaenu.

15. Knaccudukanusa u TpedoBaHus, NPEIbIBISIEMbIE K UYHUCICHHBIM METOJAM pPELIECHUs
YPaBHEHU TEOPETUUECKUX MOJIENEH XMMUUECKHUX IPOLIECCOB.

16. O0OOIICHHBIN anropuT™M pa3pabOTKH TEOPETUYCCKHX MOJENIed XUMHYECKHX
npoueccos. [Ipumep TeopeTnueckoil MOJEINH.

17. IlocraHoBKa 3aJayul  CTPYKTYypHO-IIAPaMETPUUYECKOTO0 CHHTE3a 3SMIIHMPHUYECKUX
MOJIeNIei /IS OLCHKH W HCCIeOBaHUs (DU3MKO-XMMHUYECKUX CBOWCTB BELIECTB (MaTepHAoB).
ITpumep.

18. Drambl, KpuTepUM W METOABl  CTPYKTYpHO-TIAPAMETPUYECKOTO0  CHHTE3a
AMIUPUYECKUX MOJIETEH AJs OLEHKU M UCCIENOBaHMS (PU3MKO-XMMHUYECKHX CBONCTB BEILIECTB
(matepuanoB). [Ipumep smnupudeckoit Moeny.

19. AnropuT™ CTPYKTYPHO-TIAPAMETPUUYECKOTO CHHTE3a IMIMPHUECKUX MOJCICH JUIs
OLICHKM W WCCIeOBaHHusA (U3UKO-XMMHUYECKHX CBOMCTB BemiecTB (MaTtepuanoB). [lpumep
AMITMPUIECKON MOJIEIH.

20. Kpurepun ¥ MeTOABl MPOBEPKH aJEKBATHOCTH MATEeMATHUYECKUX MOJAENeH Mpu
HAJIMYUU U OTCYTCTBUU MapajyieIbHBIX OIBITOB.

21. TlpuknaaHple TMPOTPaMMHBIE CPENCTBA MATEMATUYECKOTO MOJCTHUPOBAHUS: BUJIBI;
(G yHKIIMOHAIbHbIE BO3MOKHOCTH; IPUMEPHI.

22. TlpuknaaHple TPOTpaMMHBIE CPEICTBA OOPAOOTKH IKCHEPUMEHTATBHBIX JAaHHBIX:
BU/JIbL; (DYHKIIMOHAJIbHBIE BOBMOXHOCTH; IPUMEPBHI.

23. OCHOBHBIC HaNpaBIEHUS MPUMEHEHUS KOMITBIOTEPHBIX TEXHOJIOTHH B XUMHUYECKOM
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oOpa3zoBanuu. [IpuMepsl NPUMEHAEMBIX MPUKIATHBIX TPOTPAMMHBIX CPE/ICTB.

24. Tloustue onekTpoHHOro oO0yuenus (e-learning). Kmaccudukanums u mpuMepsb
AIIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB.

25. OyHKUMOHANbHAs CTPYKTypa THUIIOBOH CHUCTEMBbI BJIEKTPOHHOIO  OOydeHUs.
XapakTepruCcTHKAa OCHOBHBIX MOJYJIEN CUCTEMBI.

26. OyHKIMOHANbHAS CTPYKTYypa TUIIOBOW CHUCTEMBI IEKTPOHHOro o0y4yeHus. Ilonstue
0 BUPTYaJIbHOU J1abOpaToOpuu.

27. Knaccugukanusi TeCTOBBIX 3aJaHUN A OLEHKM 3HAHUH M yMEHUH 00y4aeMbIX.
IIpuMepsl TECTOBBIX 3aJaHUM Pa3JIMYHBIX TUIIOB.

28. Knaccugukanus TeCTOBBIX 3aJaHUN A OLEHKU 3HAHMH M yMEHUH 00ydaeMbIX.
CriocoObl OIIeHUBAHUS PE3yIbTATOB BHIIIOJHEHUS TECTOBBIX 3aIaHHIA.

29. XapakTepucTHKa U IPUMEPBI CPeJl HIEKTPOHHOIO O0yUYEeHHUS.

30. Meroauka co3/1aHus TECTOB B CPEJIE AIIEKTPOHHOTO O0YUCHHSI.

[Ipu cnade 3auera MarucTpaHT MOJy4aeT JBa BOIIPOCA U3 MIEPEUHS, IPUBEICHHOTO BHIIIIE.
Bpems moarotoBku MarucTpaHTa K yCTHOMY OTBETY Ha BOIPOChl — /10 30 MUH.

4. Metoauuyeckne MaTepHaJbl VISl ONpeAeseHHs] NPOLeAYypP OLeHWBAHHWS 3HAHMIA,
YMEHH ¥ HABBIKOB, XapaKTePHU3YIOIIMX 3Tanbl (OpMUPOBAHUA KOMIIETEeHMI.

[IpomexyTouHass arTecTalss 10 JTUCHUIUIMHE TPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CII6I' TU(TY) 016-2015 KC YK/IB. Ilopsaok opranuzanuu U mpoBeACHUS
3a4EeTOB M SK3aMEHOB.

[To nqucuuIUIMHE TPOMEXKYTOYHAS aTTECTAIMS TPOBOIUTCS B (hopMe 3adeTa.

[Ikaya orleHUBaHUS HA 3a4eTe — «3a4eTy», «He3adeT». [Ipru 3TOM «3a4eT» COOTHOCUTCS C
MOPOTOBBIM YPOBHEM C(OPMHUPOBAHHOCTH KOMITCTCHIIHH.
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