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1. Heab u 3212494 JUCHUNTIMHBI

IHeabo wu3yyeHwss auCUUIUIAHBI  «MH(POpPMAlMOHHBIE  TEXHOJOTMH B
YCTOWYMBOM Pa3BUTHH XUMHUKO-TEXHOJIOTUYECKUX MTPOU3BOICTBY SABIISIETCS MOTyYEHUE
yrayOJeHHBIX 3HAHUW B 00JacTH COBPEMEHHOTO MPOTrPaMMHOTO OOECHEYEeHHUsS U
KOMITBIOTEPHBIX TEXHOJOTUH, UCHOJIb3YEMbIX NIl 00paOOTKM M aHalM3a HAYYHOU U
MPOU3BOACTBEHHON MH(OpMaALIMHU, pa3pabOTKH, YIIPABIECHUS U MOHUTOPUHIA XUMHKO-
TEXHOJIOTHYECKHX MPOIIECCOB.

3agauyaMu AUCHUITHHBI SIBIISIOTCS

- (opmupoBaHHE TPEACTABICHUS O MATEMAaTHYECKOM ¢ KOMITHIOTEPHOM
MOJICIIUPOBAHUY, HH(POPMAIMOHHBIX CHUCTEMax 00pabOTKM HaydyHOW HHGOpPMAIIHH,
MPUHITUTIAX TUIAHUPOBAHUS U OPTraHU3AIMU SKCTICPUMEHTOB;

- (opMupoBaHuE HABBIKOB KOMITBIOTEPHOTO MOJCIUPOBAHUSA, OOpPabOTKH
JTAHHBIX; PabOTHl C COBPEMEHHBIM IMPOTPAaMMHBIM 00ECIICUCHHUEM, MCIIOIb3YEMbIM B
HAay4YHOM M MPOU3BOJCTBEHHOUN 00JACTAX AEATECIbHOCTH;

- (opMUpOBaHHE CIIOCOOHOCTH HCIIOJB30BaTh MPOrpaMMHOE OOECIICUYCHHUE B
IESIX pa3pabOTKH, YIIPABIICHUS, MOHUTOPUHTA XMMHUKO-TEXHOJIOTHIECKUX MTPOIIECCOB,
OpTaHU3AIMH U YIPABJICHHUS XUMHUSCKIUMH TIPS ITPUATHSIMHU.

2. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

JucuunnuHa oTHOcUTCA K oOsi3arenbHON yactu bioka 1 OIL [ns uzyuenus
Kypca TpeOyroTcsl 3HaHMs, YMEHHS M HaBBIKU, MOJYYCHHbIE B IPOLIECCE H3YyYEHUS
mucruuine:  «Mudopmatuka», «Maremartukay, «Duzmdeckas xumus», «OoOmas
XUMHueckas  TexHonorus», «KommbiorepHas rpaduka U IPOEKTUPOBAHUE
TEXHOJIOTMYECKUX cxem», «lIpomecchl u ammaparel XUMHYECKOW TEXHOJIOTHUU»,
«XUMHUYECKHE PEAKTOPBI», «MOoaenupoBaHue XUMUKO-TEXHOJIOTHYECKUX TTPOLIECCOBY,
«Cucremsl yIpaBJICHUE XUMHKO-TEXHOJIOTHYECKUMHU MIPOLIECCAMMU,
«IIpoexkTpoBanue u 000pPyJOBaHUE MPEANPUATUN XUMUYECKON MPOMBIIILIIEHHOCTH.

[IpnoOpeTeHHble 3HAHUSA B paMKax JdaHHOW JUCLUMIUIMHBI HEOOXOJAMMBI B
JNaJbHEWIIEM TIpU HW3YyYCHUM JUCIUIUIMH: «[lnaHupoBaHwe ©  OpraHu3anus
IIPOU3BOACTBA», «OCHOBBI METOJIOJIOTUN HAYYHOU JIeATEeIbHOCTH», «OCHOBBI HAYYHO-
HCCIIeIOBATENbCKOM paboThly, «HayuHo-npakTudeckuit cemunap». [IpumoOpereHHbIC
3HAaHUA B paMKax JaHHOHN JMCLUUILIMHBI HEOOXOIUMBI B 1ajbHEHUIIEM I BHITTOJIHEHUS
HAy4YHO-KCCJIEeI0BAaTEIbCKONW pabOThl, HAIMCAHUU CTAaTel M TE3UCOB, MPHU MOJATOTOBKE
BBINTYCKHOM KBaTM(DUKAITMOHHON PabOTHI.

3. [lnanupyemble pe3yabTaThl 00y4eHHUS MO JUCHUILINHE

3.1 Ilnanupyemble pe3yJabTaThl 00yYeHHsI M0 JUCHUILTIMHE

Komnerenuus, 3akpenieHHas 3a aucuuminHoi B OXOII:

YK-4. CnocobeH mpUMeHSTh COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJIOTUH, B
TOM UHCII€ HAa HWHOCTPAaHHOM(BIX)  s3bIKe(ax), [  aKaJeMHYEeCKOro U
MPOQECCUOHAILHOTO B3aUMOICHCTBUSI.

NHaukaTopbl KOMIETEHI U, 3aKpeNJIEHHBIX 3a aucuunianHoi B OXOII:

NYK-4.3. Hcnonvsyem cospemennvie UHGOPMAYUOHHO-KOMMYHUKAMUBHBLE
MexHoI02UuU U cpeocmea OJisi KOMMYHUKAYUU.

IMoka3aTe/in OLleHUBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIeTeHIIUI



3HaTh:

31.1. CoBpemeHHbIE KOMITBIOTEPHBIE TEXHOJIOTHHI MJIaHUPOBAHUS
UCCIIEIOBAHUM, TOJy4YeHUs] U OOpabOTKM pPE3yiabTAaTOB HAYyYHBIX JKCIIEPUMEHTOB,
coopa, 00pabOTKH, XpaHEHHUs, TMPEJACTABICHUS W Tepelaayd HaydHOU W
MIPOU3BOJICTBEHHON HH(pOpMALIIH.

YMmerh:

V1.1. IlpumeHaTh  cOBpeMeHHble  HHGOPMAIUOHHO-KOMMYHUKATHUBHBIC
TEXHOJIOTUH JIJIsl PEUIEHUS] HAYYHBIX U MPOU3BOACTBEHHBIX 33/1a4.

Komnerenuus, 3akpenieHHas 3a aucuuminHoi 8 OXOII:

OIIK-4. CnocobGeH HaxOAUTh ONTUMAJbHBIE PEIICHUS TMpPU CO3JAAHUU
OPOAYKIMUA C Y4€TOM TpeOOBAaHMI KayecTBa, HAJEKHOCTU UM CTOMMOCTH, a TaKKe
CPOKOB MCIOJTHEHUS1, 0€30MaCHOCTH KU3HEAESTEIIbHOCTH U YKOJIOTHYECKOU YUCTOTHI.

NHaukaTopbl KOMIIETEHIIUH, 3AKPEIJIEHHBIX 3a aucuuiuinaoi B OXOII:

HNOIIK-4.1. /lemoncmpupyem nonumanue 3a0ay yu@posuzayuu ynpasietus Ha
PA3TUYHBIX YPOBGHAX XUMUKO-TNEXHOJIOSUYECKUX NPOU3BOOCTE.

IMoka3zaTe/in OLeHUBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIETEHIIUI

3HaTh:

32.1. CoBpemeHHOE MpOTpaMMHOE OOecreueHrne, UCMOJIb3yeMOe B HAYYHOU |
MIPOU3BOICTBEHHOM 00JIACTSIX AEATEIHHOCTH.

Ymern:

V2.1, BeiOupaTh W HUCIOJB30BATH OIPEACIICHHBIE MPOTPAMMHBIE CPEJCTBA,
MPUMEHSIEMbIE B HAYYHOU U TPOU3BOICTBEHHOM JAESTEIbHOCTH.

NOIIK-4.2. Ilpumensiem  cospemenuvie  MemoObl  MOOEIUPOBAHUA U
ONMUMUZAYUY — XUMUKO-MEXHONO0SUYECKUX NpOYecco8 ¢ yuyemom  mpebosanuil
Kauecmea, Ha0edCHOCMU U CMOUMOCHU, a4 MAKH#ce CPOKO8 UCNONIHeHUsl, 6e30nacHocmu
JHCU3HEOeSAMENbHOCMU U IKOJOSUYECKOU YUCTNOMbL.

Iloka3zaTenn oueHUBAHUS UHAUKATOPOB JO0CTUKEHUSI KOMIIETEHIUI

3HaTh:

33.1. OcHOBBI MaTEMaTH4YECKOTrO MOJEIMPOBAHHUS HAa OCHOBAHUM HAYYHBIX H
MIPOU3BOICTBEHHBIX JAHHBIX.

Ymersn:

V3.1. IlpumeHsTp  METOABI  MaTEMAaTHYECKOr0O W KOMIIBIOTEPHOTO
MOJICIUPOBAHUS B HAYYHOU U TTPOU3BOJICTBEHHOM 00JIACTSX JACATEIHHOCTH.

NOIIK-4.3. Hcnonvzyem cmanoapmuvie U OPUSUHATIbBHBIE NPOSPAMMHBLE
nPOOYKMbl 01 peuleHus 3a0ay npopeccuoHaIbHoU 0esimelbHOCHU.

Iloka3zaTen oueHUBAHUS UHAUKATOPOB JOCTUKEHUSI KOMIIETEHIUI

3HaTh:

33.1. CoBpemeHHbIE MTPOTPAMMHBIE CPEJICTBA, MCIIOJIb3yeMbIe I 00paboTKH,
aHainM3a U MOJEIMPOBAHUS OMBITHBIX M TEXHOJOTMYECKUX JAHHBIX, pa3pabOTKH,
YIPABJICHUS 1 MOHUTOPUHIa XUMUKO-TEXHOJIOTUYECKUX TIPOLIECCOB.

YMmers:

V¥3.1. Ucnonb3oBaTh COBPEMEHHBIE MPOTPAMMHBIE CpPEACTBa JUIsl 00pabOTKH,
aHalIM3a W MOJEIMPOBAHUS OMBITHBIX W TEXHOJOTHYECKUX JaHHBIX, Pa3pabOTKH,
YOPABJICHUS 1 MOHUTOPUHTAa XUMUKO-TEXHOJIOTHUIECKUX TIPOIIECCOB.



3.2. TexnoJioruu, odecneynBawmye popMmupoBaHue KOMIETEHIM I
[IpoBeneHue JIEKIIMOHHBIX 3aHSATHIM;

BBHITIOJTHEHUE JIaOOpaTOpHBIX PadoT;
camocTosITeNIbHAs paboTa Mo PYKOBOJCTBOM IPETOaBaTEIs.

4. TpynoeMKOCTh IMCHMILJIMHBI U BUABI Y4e0HOIl padoThI
Tabmuua 1. Pacnpenenenue Tpya0eMKOCTH TUCIUTIINHBI 110 BUJIaM y4eOHOM pabOThI

Bun yue6Holi padoThl 3aueTHbIe AxageMHYecKHe Yachl
eIMHULbI

O0mas Tpy10eMKOCTh TUCHUILIHHBI 4 144
AynuTOpHBIE 3aHATHS (BCEro) 36
B Tom umncie:
Jlekunu 12
[Tpaktuueckue 3anarus (113) HE IIPENYCMOTPEHBI
JlaGoparopnslie pabotsl (JIP) 24
CamocrosiTesibHAasi  padora  00y4YaroOLIUXCS 72+36(9k3)
(Bcero)

B ToM uncne:

KypcoBas pabora

HE NpeayCMOTpEHA

KypcoBoii mpoekt

HE MPEIyCMOTPEH

PacuerHo-rpaduueckue padOThI

HE TIPEIyCMOTPEHBI

Jlpyrue BUabl CaMOCTOSATEIBHON PadOThI:
- IOITOTOBKA K JTA00PATOPHBIM 3aHITHIM

40

Texymuii KOHTPOJIb YCIIEBAEMOCTH H
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)

HE MPEIyCMOTPEH

Texyuuii KOHTPOJIb YCIIEBAEMOCTU U
MTPOMEXKYTOUHAS aTTECTAlUs (3K3aMEH)

32+36(ok3)

IIpakTHyeckasi NOATOTOBKA NPHU Peaju3anuu
AUCHMILINHBI (BCEro)

0

5. CTpykTypa u coaep:kaHue TUCHUILTHHBI
5.1. CTpykTypa AUCHUIINHBI

Tabnuna 2. Moynu TUCIUIUIMHBI, TPYJ0EMKOCTh B 4acaxX W BUbI Y4eOHOI paboThI

Ne HaumenoBanue Tpya-Te
MOTYJIst Yachl

Jleknun

3aAaHATHHA

IMpakTny.

JIao. Cam.
NPAKTHKYM padora

1 |KoMmbroTepHbIE TEXHOIOTUH 12
KaK HHCTPYMEHT 00paboTKH
Y MHTEpPIIpEeTAlH JaHHbBIX

1

1 6+4(3K3)

2 |KoMIbOTEpHBIE TEXHOJIOTUH 12
KaK MHCTPYMEHT
MOJICIIMPOBAHMS CUCTEM

- 6+5(9k3)

3 |KommnbroTepHbIE TEXHOJIO- 21
T'MH KaK HHCTPYMEHT
MaTeMaTH4eCKOT0
MOJICTTHPOBAHUS

4 10+5(3k3)

4 |KoMnbIOTEpHBIE TEXHOJIOTUN 19
HOJATOTOBKH U 0(hOPMIIEHUS
Hay4YHOU JOKYMEHTalUU

4 10+4(3k3)

5 |KommbroTepHoe 24
KOOAUPOBAHHUC XUMHUUYCCKUX
COCTMHEHNN

6 12+4(5x3)

6 |[IpumeHeHUE METOIOB 13
UCKYCCTBEHHOT'O MHTEJUICKTA

2 6+4(3K3)




TU1s1 GUBUKO-XUMHYECKHUX
HUCCIIENOBaHUN

7 |KoMITbIOTEpHBIE CUCTEMBI 20 2 - 3 10+5(3k3)
CTPaTEru4ecKoro u
OIepaTUBHOTO
TUTAHUPOBAHUS
8 |MaremaTudeckoe 23 2 - 4 12+5(3k3)
MOJICTTUPOBAHUE XUMHUKO-
TEXHOJIOTHYECKHX MPOIIECCOB
Bcero Ha qUCHMILIHHY 144 12 - 24 72+36(3K3)

5.2. Conep:xkaHnue IMCUUILIIMHBI

MOAYJIb 1 «KOMIIBIOTEPHBIE TEXHOJIOT'NA KAK
NHCTPYMEHT ObPABOTKU U UHTEPIIPETAIIUU JAHHBIX>»

MecTo SMIUPUYECKUX UCCIIEIOBaHUN B HAYyYHOM Tporiecce. OCHOBHBIE METOJIbI
00pabOTKH JaHHBIX, HMCIOJIb3yeMbleé B CTAaTUCTHYECKUX IMakerax. OO030p MakeToB
cTaTHCTUYeCKOoro aHanm3a. Kiaccupukanus MakeTOB CTATUCTHYECKOTO aHaln3a.
O0630p OCHOBHBIX BO3MOYKHOCTEH TakeToB. [IprMephl MCITONB30BAaHUS TAKETOB IS
MIPOBEICHHMSI MHOTOMEPHOT'O aHaJIN3a JaHHBIX.

MOAYJIb 2 «KOMIIBIOTEPHBIE TEXHOJIOT'UAN KAK
NMHCTPYMEHT MOAEJINPOBAHUA CUCTEM»

[Tonstne xu3HeHHOro mukia cucreMel. Merononorus RUP. UML-
YHUBEPCAIBbHBIN S3bIK MOAEIUpOoBaHusA. OCHOBHBIE AneMeHThI. J{narpammel UML u nx
Ha3HAYCHUE.

MOAYJb 3 «KOMIIBIOTEPHBIE TEXHOJIOI'NHU KAK
NHCTPYMEHT MATEMATHYECKOI'O MOAEJIMPOBAHU S »

Juckperuzanuss 0a3 HaOMIOAEHUN CHCTEMBI-TPOCTPAHCTBA M BPEMEHH IPHU
WCIIOJIb30BAaHUM  KOMITBIOTEPHBIX  TeXHOJOTHi. OCHOBHBIE  BO3MOXHOCTH U
OTPaHUYEHUS MCIIONB30BAHMUS KOMITBIOTEPHBIX TEXHOJOTHH IS pEIIeHUsT HayIHBIX
3amad. [lepcrieKTUBBI pa3BUTHS KOMIBIOTEPHBIX TEXHOJOTHH MaTEeMaTHYeCKOTO
MozenupoBanusi. KoOMMBIOTEpHbIE TEXHOJOTHH HMMHUTAIIMOHHOTO MOJCINPOBAHUS.
OcHOBHBIE TOHATHS WMHUTAIIMOHHOTO MOjenupoBaHus. KoMIbloTepHBIE CpeicTBa U
CUCTEMbI UMUTAIIMOHHOTO MOJienupoBaHus. [IpuMepsl HayUHbIX U IPOU3BOJICTBEHHBIX
CUCTEM, UCCIIETYEMBIX C UCIOJIb30BaHUEM UMUTALIMOHHOTO MOJAEIUPOBAHUS.

MOAVYJIb 4 «kKOMIIBKOTEPHBIE TEXHOJIOI'MM NIOATOTOBKHU U
OD®OPMJIEHUSI HAYUHOM TOKYMEHTAIIUWN»

[TonsiTust o crangaprax odopmiieHus HaydHOU AokymeHTtaruu. [llabmonsl n ux
UCIoJIb30BaHue. PegakTopsl MaTeMaTudecKux Gopmysl, peJakTopbl HAy4YHOH Tpaduky.

MOAVYJIb 5 «KOMIBIOTEPHOE KOAWPOBAHUE XUMHNUYECKHUX
COEJIUHEHUN»

KomnerotepHoe KOAMpPOBAaHME XUMHYECKMX COCAVMHEHWW:  PacClIMpEHUE
CTaHIApTHOM HOMEHKJIATYphl, JHHEWHbIe Qopmynsl BucBuccepa, koaupoBaHue




MOJIEKYJ; TaOJUIbl CMEXHOCTH M MAaTpHUIIBl CBA3HOCTU. PacueTHbie MeETOJbI
KOMITBIOTEpHOM XuMHH. W3ydeHue TepMOIMHAMUYECKUX MapaMeTPOB XHMMHUYECKHUX
COCIMHEHMI: KOHUEIMUIMWU MCHOJIb30BAHMS PACUETHBIX METOJOB JJIsl OIpe/esieHUs
TEPMOJIMHAMUYECKUX MapaMeTPOB MOJIEKYII; METOJl MOJIEKYJIIPHON TUHAMUKH (00IIHe
MPUHIUIIBI); METOJ MOJIEKYJSIPHOM JUHAMUKH: pacdeT CBA3EH, METOJ MHKPEMEHTOB;
Meroa MonTe-Kapio, KBaHTOBbIE METO/bl UCCIIEIOBAHMUSL.

MOAYJb 6 <«IIPUMEHEHHUE METOJOB HUCKYCCTBEHHOI'O
UHTEJJIEKTA JIISI ®U3NKO-XUMHUYECKHNX UCCJIEJOBAHUM»

[IpumeHnenrne METOMOB MCKYCCTBEHHOTO MHTEIJIEKTA IS (PU3UKO-XUMHUYECKUX
UCCTIEIOBaHMM. DKCIIEPTHBIE CUCTEMBI, (hPEHMBI 1 CEMAHTUUECKHE CETH.

MOAVYJIb 7 «kKOMIIBIOTEPHBIE CUCTEMbI CTPATEI'HTYECKOI'O
N OITEPATUBHOI'O INTAHUPOBAHUSA»

CpencrBa ymnpaBieHUs TPOEKTaMH. METOIbI CETEBOrO IUIAHUPOBAHUS U MX
peanu3anus B KOMIIBIOTEPHBIX TEXHOJIOTHSX. ABTOMATHU3alUsl MOCTPOEHUSI OHM3HEC-
m1aHoB. KommproTepHas noanepKkKa NPUHATHA — YIPABICHUYECKOTO  PEIICHUS.
KomnproTepHoe niaHMpPOBAaHWE OPTraHUYECKOTO CHUHTE3a. POpMabHO-JIOTUYECKHE U
OMIIMPUYECKUE METOAbl IUIAaHUPOBAaHUS. CHHTETUYECKUH M PETPOCUHTETUYECKUI
MTOAXO/BI.

MOAYJb 8 <MATEMATUYECKOE MOJEJIUPOBAHUE XUMHUKO-
TEXHOJIOI'MYECKUX ITPOLHECCOB»

MareMatuyeckoe MOJEIMPOBAHUE XHUMHUKO-TEXHOJIOTUYECKUX  IPOLIECCOB.
Pemienne npsmoit 3amaun xumMuueckol kuHeTuku. [Ipumenenne 9BM miist pacueToB
KUHETHYECKUX TMapamerpoB. MccinegoBaHue MexXaHU3MOB NIPOTEKAHUsI PpPEAKLUM:
MOHATUA O KHUHETUYECKUX pacuerax, MIaHUPOBAHUE KUHETUYECKUX SKCIIEPUMEHTOB,
oOpaTHas 3ajja4ya XUMHYECKON KUHETUKU (BUJIbI MApaMETPUIECKON MACHTU(DHUKAIINY B
3aBUCHUMOCTH OT HMMEIOIIUXCS MPEACTABICHUN), METOJ pEIIeHUsT OOpaTHOW 3ajadyu
XUMUYECKON KHHETHUKH (IIOCTPOCHUE TIETEBBIX (DYHKITHIN).

5.3. JIaGopaTopHbIe padoThl
Tabmuma 3. JlabopaTtopHbie pabOTHI U UX TPYAOEMKOCTh

[TopsinkoBbiit HOMep MoxayJd. Llenu HaumenoBanne nabopatopHbIX padboT Tpyno-
1a00paTOPHBIX pabOT €MKOCTh
B yacax
Moayas 1 .
Ay [IpyuHOMOB ~ KOMIBIOTEPHOH  00pabOTKH
Heab: ¢dopmupoBanue
. JKCIIEPUMEHTOB.
MIPEACTABICHUI 0 npuemMax 1
. ®opmupoBanue  HWHGOPMALMOHHBIX  0a3
KOMIIBIOTEPHOU 00paboTKu
JTAHHBIX.
nH(popMaIuu.
[MpuHIMIBL MaTEMaTH4ECKOI0
Moayas 3 P
MOJIETUPOBAHUSI.
Hean: dbopmupoBaHUe
. IIpumepsr MOJEIUPOBAHUS
IIpeICTaBICHUN 0 MPUHIIAIIAX 4

IPOU3BOACTBEHHBIX ITPOIIECCOB.
MopenupoBanue U 00pabOTKa HayYHBIX
JIAHHBIX.

KOMIIBIOTEPHOI'0O U MATEMATHYCCKOT'O
MOZACIIMPOBAHUA.




Monayasb 4

Hean: ¢dopmupoBanue
MpEeICTaBICHUI 0 METO1ax
odopmIIeHUs TOKYMEHTOB

OdopmieHne HaydHbIX JOKYMEHTOB.

[TocTpoeHne nepeBhEB CHHTE3a BEILIECTB.

Pacuer TEPMOIUHAMHYECKHIX u
SHEPreTUYeCKHX  MapaMeTpoB  MOJIEKYI
Moayas 5 KBaHTOBBIMH METOJaMHU
Heab: dopmupoBanne HaBbIKOB | ONTHMHU3ALNS T€OMETPUU MOJIEKYT METOJOM
KOJUPOBaHUS XUMHYECKHUX | MOJIEKYJIIPHOW TUHAMUKU
COCMHEHMI N3ydyenne  Bu3yalM3allid  MOJIEKYJI U
nojgydeHue wuHpopMalMu O KoH(popMaIu
JJIEKTPOHHBIX ~ OOJIAKOB B CJIOKHBIX
MOJICKYJIax
Monayab 6 . .
OCHOBBI KOMIIBIOTEPHBIX HEHPOHHBIX CETEH.
Heab: ¢opMupoBaHue  HaBBHIKOB
OCHOBBI T€HETUYECKUX aJITOPUTMOB.
MTOCTPOEHHUSI SKCIIEPTHBIX CUCTEM.
Komnsrorepnoe IJIAHUPOBAHUE
Monayas 7 P P
IIPOU3BOJICTBEHHOTO MIpoLIecca.
Heab: ¢opMupoBaHue  HaBBHIKOB
Cucremsr ABTOMATHU3UPOBAHHOTO
IUTAaHUPOBAHUS SKCIIEPUMEHTA.
POEKTUPOBAHHUSI.
N3ydyenne BOMpPOCOB WHTErpalud, OOMEHa
JTaHHBIMU MEXIy KOMIBIOTEPHBIMU
TEXHOJIOTUSIMHU.
[TpyHIMIIBI ~ TOCTPOEHUS  KOMIBIOTEPHBIX
TEXHOJIOTHI B ABTOMAaTHU3HPOBAHHOM
Moayas 8
IIPOU3BO/JICTBE.
Heab: ¢opMupoBaHue HaBBHIKOB .
Pemenue 3a/1a4mn napaMeTprIecKoi
MaTEMaTHYECKOT0  MOJICIIMPOBAHHUS o
UACHTU(DUKAIIMN KUHETHYECKUX MOJENIEH.
XUMHKO-TEXHOJOTHUYECKHUX
Nzydenne METOJIOB WCCIICJIOBAHHUS
MIPOIIECCOB. .
noBeleHHus  UeneBod  (QyHKUMH — TIpH

napaMeTpUIecKO NICHTU(UKAITUH.

Pemienne 3agay ¢ npumeHeHnem OBM Ha
OHpGI[eJIeHI/Ie nyTn HpOTeKaHI/I}I XUMHNUYCCKHUX
peaKkuuit

5.4. IlpakTHyecKue 3aHATHS
Y4eOHBIM MJIAHOM MPAKTUYECKUE 3aHIATHSI HE PEyCMOTPEHBI.

6. CamocTosiTesibHAst padoTa 00y4aromuXcs U TEKYIIMA KOHTPOJIb YCIIeBA€MOCTH

6.1. Llesqin camocToATE ILHOM PadOTHI

OCHOBHBIMH TIEJISIMH  CAMOCTOSITCIIbHOH — PabOThI
dbopMupoBaHHEe CIIOCOOHOCTEH K CaMOCTOSTEIbHOMY TO3HAHHUIO U O0yUYEHUIO, TIOUCKY
obopMIICHUIO U
WX KPUTUYECKOMY aHaIH3y,
HEOPJIMHAPHBIX PEIICHU, apTYMEHTUPOBAHHOMY OTCTAMBAHUIO CBOMX MPEIIOKCHHM,

auTepaTyphl, 000OIIECHHUIO,

pE3yJIbTaTOB,

IMpEACTABICHUIO
IIONCKY HOBBIX,

YMEHHU MOATOTOBKU BBICTYIUICHUHN U BEICHUS TUCKYCCHM.

MaruCTpaHTOB SBJISACTCSA

IMOJIYYCHHBIX
paluOHAJIbHBIX H



6.2. OpraHau3zanus ¥ cofepKaHue CaMOCTOATEIbLHOMH PadoThI

CamocrosTenbHas paboTa 3aKiII04aeTcs B U3YYEHHUU OTIENbHBIX TEM Kypca 1o
3aJJaHUIO TIPenojaBaTesis M0 PeKOMEHIyeMOl UM yueOHOH JauTeparype, B IOATOTOBKE
K J1a00paTOPHBIM 3aHATUSAM, K TEKYIIEMY KOHTPOJIO YCHEBAaEMOCTH; HMOJATOTOBKE K
HK3aMEHy.

[Tocie BBOJHBIX JIEKIUIl, B KOTOPBIX 0003HAYAETCs COJEpKAHUE MUCIUIUIMHBI,
ee mpoOsieMaThka M MPaKTHYeCKass 3HAYMMOCTh, CTYJIEHTaM BBLAAIOTCS 3aJaHUsl Ha
naboparopubie 3aHATHSA. CTyIeHTHl BBINONHAIOT 3anaHus B yackl CPC B TedeHue
CeMeCTpa B COOTBETCTBUM C OCBOCHHEM YUEOHBIX pa3/iejoB. 3allUTa BBIOJHEHHBIX
3aJJaHuil TPOM3BOAMUTCS IMOATAHO B 4Yachl JabOpaTopHbIX 3aHATHH. OlLeHuBaHUE
OCYIIECTBIISIETCS MyTEM YCTHOTO OMpOca MPOBOAMUTCS MO COACPKAHUIO U KAUECTBY
BBIMIOJIHEHHOT'O 3aJJaHUsl.

7. Y4eOHO-MeTOAUYEeCKOe U HH(popMaAIMOHHOE 00ecnieyeHue JUCIUTIMHBI
7.1. OcHOBHAas JIUTEepATYypa MO JUCUHUIJIMHE

1. ®annee, M.A. DnemeHTapHass 00pabOTKa pe3yJabTaTOB SKCIEPUMEHTA
yueoHoe nocodue / M.A. ®@aanees; Pannee M.A. - Hwkunii HoBropon : Huwkuuii
Hosropox : HHI'Y wum. H.MU. Jlo6auesckoro, 2010. - OBC Jlanb. - Tekct :
anekTpoHHbIA. - URL: https://e.lanbook.com/book/152927 . - (ID=81446-0).

2. 3yboma, E.JI. HadopmanmmoHHbIE TEXHOJOTHMH B MPOhecCHOHATHHOM
AesTeNbHOCTH : yueOHoe mocobue g By3oB / E.JI. 3ybosa. - Cankr-IlerepOypr [u
ap.] : Jlawp, 2022. - OBC Jlanb. - TekcT : 3JIEeKTpOHHBIA. - PexuMm poctyna: mo
noanucke. - Jlata oOpamenus: 03.08.2022. - ISBN 978-5-8114-9347-0. - URL:
https://e.lanbook.com/book/254681 . - (1ID=149273-0).

3. ManukoB, P.®. OCHOBbl MaTe€MaTUYECKOIO0 MOJAEIHUPOBAHUS : YyueOHOe
nocobue misg By3oB / P.®. ManukoB. - 2-¢ u3a. - Mocksa : Opaiit, 2022. -
O6pazoBatenbHas mwiaThopma FOpaiit. - TeKcT : 3JeKTpOHHBIN. - Pexxum noctyna: 1mo
noanucke. - Jlata oOpamenus: 07.07.2022. - ISBN 978-5-534-15279-1. - URL:
https://urait.ru/bcode/488153 . - (ID=148222-0).

7.2. lonoJiHUTe/IbHAS JINTEPATYPA MO AMCHMILINHE

1. eimban, B.II. CuHepreTvueckass KOHUEMIMS CO3JAaHUS MOJAEIEH U
TeXHOJOruil : yyebnoe mocodue s By3oB / B.IL. IlpmOan, I1.A. Ceuenos, NU.A.
Pri6enko. - Mockga : FOpaiit, 2022. - (Beicuiee o6pazoBanue). - OO6pa3zoBarenbHas
matdopma FOpaitt. - TekeT : 2JIeKTpOoHHBIN. - PexxuM gocTyma: mo moAmnucke. - Jlara
oOpanieHus: 07.07.2022. - ISBN 978-5-534-15011-7. - URL:
https://urait.ru/bcode/486387 . - (ID=145706-0).

2. Ilen, P.3. Cratuctuyeckue METOAbl MaTEMaTHYECKOTO MOJEIUPOBAHMUS,
aHaJIM3a U ONTHUMHU3ALUU TEXHOJIOTMUECKHUX MPOIIECCOB : yueOHOe nmocodue Jj1si By30B /
P.3. Ilen, B.P. Ilen. - 2-e uzn. - Cankr-IlerepOypr [u ap.] : Jlans, 2022. - 3BC Jlans. -
Texct : snexTpoHHbId. - Pexxum poctyma: mo moamucke. - Jlata oOpaieHus:
03.10.2022. - ISBN 978-5-507-45300-9. - URL: https://e.lanbook.com/book/264239 . -
(ID=141007-0)

3. [lerpakos, KO.B. Teopus aBTOMaTH4eCKOTO yNpaBiIeHHUs TEXHOJOTUYECKIUMHU
cUcTeMaMu : yded. mocobue aisi By30B IO HampaBieHHi0 noarotoBku 220100 -
Cucremuslii ananu3 u ynp. / F0.B. Iletpakos, O.U. [Ipayes. - M. : MamuHocTpoeHue,
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2008. - 336 c¢. : wr + 1 omekrpon. ont. guck (CD-ROM). - Tekcr
HenocpeactBennsiit. - ISBN 978-5-217-03391-1 : 605 p. - (1D=92562-4)

4. Crpensiioa, E.JI. MeToponorus HaydHbIX MccleqoBaHui. MaTemaTtuueckoe
MOJIIMPOBAaHUE KaK METOJ HAy4yHOro TMo3HaHusi : ydyebHoe mnocobue / E.JI.
Crpensuosa; FOxHo-Poccuiickuil rocy1apCTBEHHBIN MOJMTEXHUUECKU YHUBEPCUTET
nmenun M.U. IlnaroBa. - Hoouepkacck : HOxHO-Poccuiickuil rocyaapCTBEHHBIN
noJuTeXHU4Yecknui yausepcureT uMeHn M.U. Ilnartosa, 2016. - ObC Jlansb. - Tekcer :
ANEKTPOHHBIM. - PexxuMm noctyma: mo moamucke. - Jlara oopawmenuns: 07.07.2022. -
ISBN 978-5-9997-0610-2. - URL.: https://e.lanbook.com/book/180935 . - (ID=145340-
0).

5. Uepnsblii, A.A. KoMnbloTepHBIE AOMOJTHEHHBIE NPOIPAMMBI MATEMATHYECKOTO
MOJIETTUPOBAHUS M PACYETOB M0 MATEMAaTUUYECKIM MOJEIIAM : yuel. mocolue A By30B
/ A.A. Yepnsiii. - [len3a : Ilensenckuit roc. yu-t , 2007. - BHemnuit cepsep. - Tekcr :
anektpoHubii. - URL:  https://zzapomni.com/pgu-penza/chernyy-komputernye-
dopolnennye-2007-9124 . - (ID=80860-0)

6. UYepnbiii, A.A. Marematuueckoe MOJCIUPOBAHUE IMPHU I[JIAHUPOBAHUU
AKCIIEPUMEHTOB Ha TPEX, YEThIpEX, MATH YPOBHAX (aKkTopa WU NPU HEOJUHAKOBOM
KOJINYECTBE YPOBHEH MepBOro u BToporo (pakropa : yued. mocodue / A.A. UepHbIil. -
ITen3a : Ilensenckuii roc. yH-T , 2006. - BHemnuii cepBep. - TEKCT : 3IEKTPOHHBIM. -
URL:  https://zzapomni.com/pgu-penza/chernyy-matematicheskoe-modelirova-2006-
9139. - (ID=81205-0)

7. ConoBbeB, M.E. KoMmnbloTepHast XuMus : B COCTaBe y4eOHO-METOIUYECKOTO
komruiekca / M.E. ConoBreB, M.M. ConoBbeB. - Mocksa : Cozon - [Ipecc, 2005. - 535
c. : wi. - (bubmuoreka crynenra) (YMK-VY). - bubmuorp. B konme 1. - Tekcr :
Hernocpeacteenusii. - ISBN 5-98003-188-X : 274 p. 94 k. - (ID=59885-10).

8. Kocusuos, 10.10. ITpumenenne 9BM B XUMUU, XUMHUYECKON TEXHOJIOTUU U
OMOTEXHOJIOTHH : yuel. MocoOue : B COCTaBe Y4eOHO-METOAMYECKOr0o KOMILUIeKca /
1O.10. Kocusuos, A.1. Cunopos, B.B. Andepos; TBepckoii roc. TexH. yH-T. - TBepb :
TeI'TY, 2005. - 142 c. : un. - (YMK-Y). - buGauworp. : c. 142. - Tekct :
HenocpeacTBeHHbIH. - ISBN 5-7995-0313-9 : [6. 11.]. - (ID=59422-107).

7.3. MeToan4yecKkne MaTepHAaJIbI

1. ManaenkoB, O.B. MoaennpoBaHue CTPYKTyp XHMHYECKHX COEIMHEHMI C
nomotpio makeroB mporpamm ACD/Chemsketch, Chemoffice, Hyperchem : yue6.
mocoOue ISl CTy/IeHTOB HarpaBiaeHui moarotoBku 240100 Xum. texnomorust, 020100
Xumus, 240700 buorexunonorus u crneu. 020201 dynnament. u npuki. xumus / O.B.
Manaenkos, F0.}O. Kocusnos, .M. CyneMan; TBepckolt roc. TexH. yH-T. - 1-e u3j. -
Teeps : TBI'TY, 2013. - Cepsep. - Tekct : anexrponnsiit. - ISBN 978-5-7995-0681-0 :
0-00. - URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/99468 . - (ID=99468-
1)

2. ManaenkoB, O.B. MogaenupoBaHue CTPYKTyp XHMHYECKUX COCAMHEHUM C
nomoiipio makeroB nporpamm ACD/Chemsketch, Chemoffice, Hyperchem : yue6.
mocoOue 1Sl CTy/IeHTOB HarpaBieHui moarotoBku 240100 Xum. texnomorusi, 020100
Xumus, 240700 buorexnonorus u cneu. 020201 dynnament. u npuki. xumus / O.B.
Manaenkos, FO.}O. Kocusnos, .M. Cyneman; TBepckolt roc. TexH. yH-T. - 1-e U3, -
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Tseps : TBI'TY, 2013. - 84 c. : un. - Teker : HenocpeacTBeHHbIN. - ISBN 978-5-7995-
0681-0 : [6. 1.]. - (ID=100791-71)

3.  VYueOHO-MeTOAMYECKUH KOMIUIEKC JucuuIiiuHbl  "MHpopMalnoHHbIe
TEXHOJOTHUA B YCTOMYHMBOM pAa3BUTHM XUMHKO-TEXHOJOTHYECKUX MPOU3BOACTB"
Hanpasnenne mnoaroroBku wmaructpoB 18.04.01 Xwumuueckass TEXHOJIOTHS,
Hanpasnennocts  (mpoduib):  TexHomoruss u  mepepaboTKa  MOJIMMEPOB,
Hanpasnennocts (mpoduns): KommekcHas mnepepaOoTka OHOIHEPreTUUECKUuX
pecypcoB, HampasnernHocts (mpoduib): XuMus W TEXHOJOTHUS OHOJOTHYECKH
aKTUBHBIX BemiecTB/ TBepckoit roc. texH. yH-T, Kad. buorexnonoruu, xumuu u
cranaaptuzamuu ; coct. FO.FO. Kocusmon. - Tepp, 2022. - (YMK). - Tekcr :
AIEKTPOHHBII. 0-00. URL:
https://elib.tstu.tver. ru/Meanro/GetDoc/Meqapro/104545 - (ID= 104545 -1)

7.4. IlporpamMHoe oOecriedeHue MO IMCHUIIINHE

1. Onepammonnas cucrema Microsoft Windows: munensuun Ne ICM-176609 u
Ne ICM-176613 (Azure Dev Tools for Teaching).
2. Microsoft Office 2019 Russian Academic: OPEN No Level: munensus No
41902814.
Avogadro 1.0.1 (Freeware version) - 3D Busyanu3arus.
Kuneruka v1.2.
ACD ChemSketch 10 (Freeware version).
SpinWorks 2.53.
Model ChemLab 2.6.2.
3D Angles 3.0.
«JKCIepUMEHTaIbHas ycTaHOBKa-OBMy.
ISIS Draw 2.4 (Freeware version).
ArgusLab 4.0.1 (Freeware version).
SALOME Version 9.9.0 (6ecrmaTHast Bepcus).
Eigenmath (6ecrutatHas Bepcus).
StatEx (6ecrmaTHas Bepcus).
ConceptDraw Professional (6ecriataast Bepcusi).
AnyLogic 6.4.1 (6ecraTHast Bepcus).

7.5. Cneunanu3upoBaHHbIe 0a3bl JAHHBIX, CIPABOYHBIE CUCTEMBI, AJIEKTPOHHO-
OMOJIMOTEUYHbIE CUCTEMBI, TPOPECCHOHANIbHBIE TOpTaJibl B IHTEpHET.

OBbC u nunen3nonHsie pecypesl TBI'TY pazmerueHst:
Pecypcer:https://lib.tstu.tver.ru/header/obr-res
OKTBI'TVY:https://elib.tstu.tver.ru/MegaPro/Web
ObC "Jlanp":https://e.lanbook.com/

OBC "YHuBepcuteTckas ondimoreka onaaia":https://www.biblioclub.ru/
SbC «IPRBooks»:https://www.iprbookshop.ru/

DnekTpoHHas obpazoBatenbHas miargopma "FOpait" (3bC
«IOpaiit»):https://urait.ru/

7. Hayunas snexrponHas 6ubnrorexa eLIBRARY:https://elibrary.ru/

okowdE



https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/104545
https://lib.tstu.tver.ru/header/obr-res
https://elib.tstu.tver.ru/MegaPro/Web
https://e.lanbook.com/
https://www.biblioclub.ru/
https://www.iprbookshop.ru/
https://urait.ru/catalog/organization/558989F4-28FF-4877-A870-5F53EC359F4E
https://elibrary.ru/

8. Undopmannonnas cucrema "TEXHOPMATHUB". Koudurypanus "MAKCUMYM"
: ceTeBast Bepcus (ro1oBoe 0OHOBJIEHUE): [HOPMATUBHO-TEXHUYECKHUE, HOPMATHUBHO-
npaBoBbie U pykoBosie 1okyMeHTsl (I'OCTs1, P/, CHullsr u ap.]. duck 1,2,3,4.
- M. :Texnopmarug, 2014. - (loxymenTtauus st npodeccuonanon). - CD. - Tekcr :
aJIeKTpoHHBIH. - 119600 p. — (105501-1)

9. baza naHHBIX y4eOHO-METOIMUECKUX
komiutekcoB:https://lib.tstu.tver.ru/header/umk.htmi

YMK pasmernien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/104545

8. MaTepua/IbHO-TEXHUYECKOE o0ecrnevyeHHne TN CIUIINHBI

[Tpu m3yuenun maucuurumabl «HMOpPMaIMOHHBIE TEXHOJOTUHA B YCTONYHMBOM
Pa3BUTUU XUMHUKO-TEXHOJIOTMYECKUX IIPOU3BOJACTB» HCIOJB3YIOTCSI COBPEMEHHBIE
cpencTBa 00y4deHHUs, BO3MOXKHA JEMOHCTpAIMsl JIEKIIMOHHOTO MaTrepuajia ¢ MOMOUIbIO
MIPOEKTOPA. AyIUTOPHS I IPOBEACHUS JICKINOHHBIX 3aHATHI, TPOBEACHUS 3AIINAT U
Mpe3eHTAIMA KYpCOBBIX pabOT OCHAIlleHa COBPEMEHHOM KOMITBIOTEPHON M oducHOM
TEXHUKOM, HEOOXOIUMBIM MPOTPAMMHBIM O0ECIICUCHHUEM, JICKTPOHHBIMU YUCOHBIMU
MOCOOMSIMU U 3aKOHOJIaTEJIbHO-TIPABOBOM MOMCKOBOM CHUCTEMOM, UMEIOIIUN BBIXOJ| B
rJ1I00aJIbHYIO CETb.

Jlnst  mpoBeneHuss  gabopaTopHBIX  pabOT  uWMeETcs — jJabopaTopud €
MEPCOHAJLHBIMUA  KOMIBIOTEpAMHU  (HAJIIMYKE JIOKAJbHOW BBIYUCIUTEIBHON CETH
HE00s3aTeIIBHO).

9. OueHoYHbIE CpeCcTBA /1JIs1 MPOBeIeHUS TPOMEKYTOUYHOM aTTecTAluN

9.1. OueHo4YHBbIE CPeACTBA JJIS POBEACHHUS MPOMEKYTOYHOM aTTeCTAIIUN B
(¢popme 3Kk3ameHna

1. DOx3aMeHalMOHHBII OWUJIET COOTBETCTBYET (oOpMe, YTBEPKACHHOMN
[TonoxxenueM o pabouux mporpammax AUCLMILIAH, COOTBETCTBYIOMIMNX (eaepaTbHbIM
roCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAapTaM BBICHIETO OOpa30BaHUs C YYETOM
npo(ecCHOHANBHBIX CTaHAapTOB. TuMoBoW oOpasell SK3aMEHAalMOHHOro Ouiera
npuBeneH B [Ipunoxennn. OOydaromemMycs: JaéTcst mpaBo BeIOOpa 3aJaHU U3 YuCIa,
coJepkaluxcs B Owuiere, NpUHUMAs BO BHUMAHHUE OICHKY, Ha KOTOPYI OH
IIPETEHAYET.

Uucno sk3aMeHallMOHHBIX OwmiieroB — 20. Yucno BompocoB (3aiaHuii) B
sK3aMeHaIlMoHHOM Omiiere — 3 (1 Bompoc I KaTeropuu «3HaThb» M 2 BOMpoca IS
KATErOpPUH «yMETHY).

[TpomomxuTenbHOCT 3K3amMeHa — 60 MUHYT.

2. lllkana oneHuBaHMS MPOMEKYTOUHOW aTTECTallMd B (OpME SK3aMEHa —
«OTIIMYHO», «XOPOLIO», «yIOBIETBOPUTEIIBHOY, «HEYIOBIETBOPUTEIBHO.

3. Kputepuu olieHKH 3a SK3aMeH:

JUISl KATETOPUU «3HAThY:

BBIIIIE 0230BOTO — 2;
0a3oBbIil — 1;
Hke 6azoBoro — 0;

KPUTEPHUH OLIEHKHU U €€ 3HAUEHUE JIJIS1 KATETOPUH KYMETh):

orcyTcTBHe ymeHus — 0 Oamr;
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HaNIu4yue yMmeHus — 2 Gasa.

«OTJIMYHO» - MPU CyMMe OaIioB 5 v 6;

«XOpOLIOY» - PU cyMMe 0alioB 4;

«YIOBJIETBOPUTEIHHOY - IPU CyMMe 0aioB 3;

«HEYJIOBJIETBOPUTENIHHOY - TIpU cymme O6asioB 0, 1 wim 2.

4. Bun pk3amMeHa — MUCbMEHHBIN DK3aMEH.

5. ba3za 3aganmii, npeabsBJsieMas 00yYalNIUMCS HA JK3aMeHe:

1)  OcHoBHEbIC BO3MOKHOCTH 51 OTPaHUYECHHUS WCIIOJIb30BaHUsA
KOMIIBIOTEPHBIX TEXHOJIOTUH JIJIsl pELICHHs HAyYHbIX 3a/1a4.

2)  OcHoBHBIE  METOABl  OOpaOOTKM  JaHHBIX,  HCHOJb3yeMbie B
CTaTUCTUYECKUX MaKeTax.

3) O030p makeToB CTATHCTHYECKOro aHanmu3a. Kiaccudukaius mnakeTos
CTaTHUCTUYECKOTO aHaIHN3a.

4) IlousTue xu3HeHHOTO 1MKJIa cucTeMbl. MeTtogonorus RUP.

5)  UML-yHuBepcayibHbId  3bIK  MOJEIUPOBaHUS. OCHOBHBIC 3JICMEHTHI.
Huarpammbel UML 1 ux Ha3HauyeHuUe.

6) Hayunble © TPOM3BOJICTBEHHBIC CHUCTEMbl C  HCIOJb30BAHUEM
UMUTAIIIOHHOTO MOJICIMPOBAHMS.

7)  KoMmmploTepHbIE  TEXHOJIOTUHM  MMHTAIMOHHOTO  MOJICIHPOBAHHS.
OCHOBHBIE TIOHATHS UMUTAIIMOHHOTO MOACITUPOBAHUS.

8)  KommbloTepHbIE CPECTBA M CUCTEMbI UMUTAIIMOHHOTO MOJICITUPOBAHUSI.

9)  Juckperusanus 06a3 HaOJIOJCHUI CHCTEMBI-MPOCTPAHCTBA M BPEMEHHU
MIPU UCTIOJIB30BAHUH KOMITBIOTEPHBIX TEXHOJIOTUM.

10) Bo3MoxHBIE CXEMbl TapaMETPUYECKON HICHTU(DHUKAIIMM HCXOAS U3
uH(OpMAIUU O SBHOM BHJI€ YPaBHEHUH.

11) [IlpuMeHeHHE METOJOB HCKYCCTBEHHOIO WMHTEIUICKTA I (DU3HMKO-
XUMHYECKHUX UCCIIETOBAHUN.

12)  OOurue MPUHIUIIBI KOAUPOBAHUS XUMUYCCKUX (PopMy.I.

13) KomnproTepHOEe KOIMPOBAHUE XHUMHUYECKUX COCAMHCHUH: pacIIUpeHUE
CTaHJIaPTHON HOMEHKJIATYpPHhI;, TUHEIHBIEe (hopMyIbl BucBuccepa, TabIuIsl CMEXHOCTH
Y MaTPUIIBI CBSI3HOCTH.

14) HzydeHue TepMOIUHAMHYECKHX MapaMETPOB XMMUYCCKHX COCIMHCHUI:

KOHIICTIIIUA  HWCIIOJIb30BAHWS ~ PACUYCTHBIX  METOAOB [ OTIpeIeTICHHS
TEPMOJMHAMHYECKHUX TTapaMeTPOB MOJICKYJI; METOJI MOJICKYISIPHON JTUHAMUKH (00IIIHe
TIPUHIINIIBI).

15) V3ydeHue TepMOAMHAMHUYECCKUX MMAPAMETPOB XUMHUYCCKUX COCITUHCHUIL:
METO]I MOJIEKYJIIPHON TMHAMUKHU: PacueT CBSA3EH, METOl MHKPEMEHTOB; MeTO1 MOHTe-
Kapino, kBaHTOBBIE METO/IbI UCCIIEOBAHMUSL.

16) TIpuHIMTIBI KOMITBIOTEPHOTO IIAHUPOBAHUS OPTaHUIECKOTO CUHTE3A.

17)  IIpuHOUTBI NPUMEHEHUS B XUMUH TEOPUH PACIIO3HABAHUS 00pa30B.

18) UHcnonw3oBaHWe OKCHEPTHBIX CHCTEM B XHUMHA W XHUMHYECKOH
TEXHOJIOTHH.

19) DOkcnepTHBIE CUCTEMBI, (HPEHMBI U CEMAHTUIECKHE CETH.

20) KommbloTepHass mOIACpKKAa TPUHATHS —YIPABICHYECKOTO PEIICHHS.
KomnproTepHoe miaHnpoBaHUE OPraHUYECKOTO CUHTE3a.



21) @®opMabHO-JIOTUYECKUE ¥ OSMIIMPUYCCKHE METOJbl ILIAaHUPOBAHUS.
CHUHTETUYECKUI U PETPOCUHTETUYECKHUM MOIXO/IBI.

22)  OcHOBHBIE 3aKOHOMEPHOCTHU, UCCIICIOBAHUE KOTOPBIX HEOOXOIAMMO ISt
M3YUYCHHS] KHHETUKH XUMUYECKON PEAKIIUH.

23) IIporpaMMbl FeHEPUPOBAHHS XUMHUYCCKHX PEAKIIHIA.

24)  PenieHue npsMoi 3aJjaui XUMUYeCcKol KuHeTUKH. [Tpumenenrne DBM st
pacyeToB KHHETUYECKUX MapaMeTPOB.

25) Meroapl ONTHUMH3AIMK W pEIICHHUs CcUcTeMbl auddepeHIraIbHbIX
YPABHEHHM, OMMUCHIBAKOIINX CKOPOCTh XUMUYECKOU PEAKIIUU.

26) MeToapl MPOBEPKH KMHETHYECKOH MOJIEIH Ha IIOXYI0 00YCIIOBIEHHOCTh
Y TIEPEOTIPEAECICHHOCTb.

27) MHccnenoBaHne MEXaHM3MOB — TMPOTEKAHUS  PEAKIUH: IMOHATHA O
KMHETHYECKUX pacyerax, oOpaTHas 3ajjaya XMMHUYECKOW KUHETUKHU, METOJ| PeIICHUs
oOpaTHOM 3a/1a4l XUMHYECKON KUHETUKH.

[lonp30BaHMe pa3IMYHBIMA TEXHUYECKUMHU yCTpOWCTBaMH, Kpome OBM
KOMITBIOTEPHOTO KJlacca M MPOrpaMMHBIM OOECHEYeHHEM, HEOOXOIUMBIM IS
pelIeHus MMOCTaBJIEHHBIX 3a7a4, He Aomyckaercs. [Ipu xenaHuu CTyJeHTa MOKUHYTh
npeaesibl ayJuTOPUM BO BpEeMsl 3K3aMEHa HK3aMEHAlMOHHBbIM OWJIET MOcie €ro
BO3BPAILIEHUS 3aMEHSAETCS.

[IpenonaBaTtens MMEET MNpaBO MOCIE MNPOBEPKH MHUCBMEHHBIX OTBETOB Ha
HK3aMEHAIMOHHBIE BOIPOCHI U PEIIEHHBIX HA KOMIBIOTEPE 3a/1a4 3a74aBaTh CTYJICHTY B
YCTHOM (hOpME YTOUHSIONIME BOIMPOCHI B paMKaxX COJEPXKAHHS IK3aMEHAIMOHHOTO
Owiiera, BEIIAHHOTO CTYACHTY.

NHble HOPMBI, PETJIAMEHTUPYIONIME MPOLEAYypy MPOBEICHHUS SK3aMEHa,
npeacTaBiieHbl B [107105KeHUN 0 TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEXKYTOYHOMN
aTTECTalluM CTYJICHTOB.

9.2. OueHo4YHBbIE CPeACTBA JJIS NPOBEACHHUS MPOMEKYTOYHOM aTTeCTAIIUN B
¢opme 3auera
VY4yeOHbIM MJIaHOM 3a4eT MO JUCUHUIUIMHE HE MPETyCMOTPEH.

9.3. OueHo4HblIe cpeACTBA 1JIs1 MPOBEAeHUA MPOMEKYTOYHOM aTTeCTAllUM B
(popme KypCcOBOIro mNpoeKTa UM KypcoBoOil padoThl
VY4eOHBIM MJITAHOM HE IPEYyCMOTPEHBI.

10. MeToauyeckue peKOMeHAAMH 110 OPTraHU3ALNH H3YYeHHUs TUCHUIINHBI

CryzneHTsl epe/l HadyajaoM W3Y4YEHUs JUCLUIUIMHBI 03HAKOMIIEHBI C CHCTEMAMMU
KPEAUTHBIX €IUHUII U OAJIIbHO-PEUTUHTOBOM OLIEHKH.

CTyneHTsl, U3ydalollue IUCHUIUIMHY, O0O0ECIeYMBAIOTCS 3JIEKTPOHHBIMU
U3JIaHUSIMU  WJIM  JIOCTYIIOM K HHUM, Y4eOHO-METOJAMYECKUM KOMILUIEKCOM 10
AUCLMIUTMHE, BKIIOYasi METOAMYECKHE YKA3aHUS K BBITOJIHEHHUIO MTPAKTHUYECKUX padoT,
BCEX BUJIOB CAMOCTOSITENIbHOM pabOTHI.

B  y4eOHbIi TmpoliecC PEKOMEHIYETCS BHEIpPEHHE CYOBEKT-CyObEKTHOM
MEJAaroru4eckoil TEXHOJIOTHH, NP KOTOPOM B paclUCaHUM KaxAoro MpenojaaBaTesis
OMpeaeNsieTcss BpeMsi KOHCYJbTAIlMi CTYACHTOB IO 3aKPEIUICHHOMY 32 HUM MOZYJIIO
JUCIUTUIUHBI.



11. BHeceHue M3MEHEHUI U 1ONOJHEHUI B pab0o4uyl0 NPOrpaMmmy M CUMILIHHBI
CopepxaHue pabouMx NPOrpaMM  JUCHUIUIMH — €XKEroJHO OOHOBIISIETCS
IPOTOKOJNIaMH 3acenaHuil kadenpsl mo yrBepxkaeHHoOU «llonoxkeHueM o CTPyKType,
cojepkaHuu U 0QOpMIIEHUH PadOYMX MPOrpaMMm AUCIHUIUIMH MO 00pa3oBaTEIbHBIM
nporpammamMm, cooTBercTByronuM @OI'OC BO ¢ yderom mnpodeccroHadIbHBIX
CTaHJapTOB» dopme.



Ipuioxenue

denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaATENbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TBepckoi rocy1apCTBEHHBIA TEXHUYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku MaructpoB 18.04.01 Xumuueckas TEXHOJIOTHS

ITpodune — KommnekcHas nepepaboTka OMO3HEPTETUUECKUX PECYPCOB

Kadenpa «buorexnonornu, XuMU1 U CTaHIAPTU3ALIN»

HucuunnuHa «MH(pOpMalMOHHBIE TEXHOJOTMU B YCTOMYMBOM pa3BUTUHU XHMHKO-
TEXHOJIOTMYECKUX IPOU3BOACTB»

Cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3amanue ns IpPOBEPKHU YPOBH «3HaTh» — i 0, uin 1, unu 2 6anna:
OcHOBHbIE METOABbl OOpPaOOTKM JaHHBIX, HCHOJb3yeMble B CTATHCTUYECKUX
MaKeTax.

2. 3aanue aJs IpOBEPKU YPOBHS «yMeTh» — win 0, uinu 2 6anna:
OnucaTte OCHOBHBIE 3Talbl M MPUHLMIBI TECTUPOBAHUS M  OTIAIKU
MaTeMaTU4YeCKON MO/IEIIH.

3. 3agaHue 15 MPOBEPKU YPOBHSI «yMeTh» — wiH 0, unu 2 6aa:

C nomo1ipto 6a3bl JaHHBIX MPOTPAMMBbI IOCTPOITE IBYXUEMOYEUHbIN ()parMeHT
JTHK co crnenyromieit mocienoBaTeIbHOCTEI0O MOHOHYKJICOTHIOB: afeHUH (A) — THMUH
(T) —ryanun (I') — uuto3un (L)) -A-T'-U-T-A-A-T'-1I-T-01-A. Janee:

BBISIBUTE HAJU4YME€ B CTPYKTYpPE BOJOPOIHBIX CBA3€H, IOACUUTAUTE UX
KOJIMYECTBO MEKYy KOMIUIEMEHTAPHBIMU a30TUCTBIMH OCHOBAHUSMH;

ONpENEIUTE NPUMEPHBIA JMAaMETpP CIHPAIM W KOJWYECTBO HYKIEOTHIOB,
OPUXOAAIIMXCA Ha OJIMH BUTOK CIUPAJIH.

Kpurtepuu UTOroBoii 0OlleHKH 32 IK3aMeH:

COTIUYHOY - TIPU CyMMe OaJITIOB 5 Uiy 6;

«XOPOIIO» - IPH CyMMe 0auioB 4;

«yJIOBJIETBOPHUTEIBHOY - TIPH CyMMe 0asuioB 3;
«HEYIOBIETBOPUTEIBHO» - TpH cymme 6asutoB 0, 1 wnu 2 6anna;

CocraBurens: mpod. kabeapsr bXC 10.1O. Kocusion

3aBenytromuii kadenpoit BXC M.T'. Cynbman
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