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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Kypc nmeer nesbro copMupoBaTh OCHOBBI 3HAHUHM MO MATEMaTHYECKOMY MO-
nenupoBanuto XTI B mepepaboTke MIaCTUYECKUX MACC, YTO OJATOTOBUT CTYACHTA K
OCBOCHMIO JAJIBHEUIINX IHCHMIUIMH IO TEXHOJOTMU NepepadOTKH IulacTMacc MU
KOMITO3UIIMOHHBIX MATEPUAJIOB.

3agauu AMCUMIIMHBI.

Kypc nomxen obecieunT HOHUMaHUE MaruCTpPOM METOJIOB MAaTEMaTHYECKOTO
MOJIETTMPOBaHUs, TAOB MOCTpoeHus: MatemaThuueckoro onucanus XTIl Ha ocHOBe
OJIOYHOTO METO/Ia MAaTEMaTUYECKOTO MOJEIMPOBAHUS, IPENOCTABUTh €My 3HaHUS U
HaBbIKM, HEOOXOIMMBIE Uil TPAMOTHOTO OTBICKaHMSI TOYEK MPUIIOKEHUS HOBBIX
HAaBBIKOB IIPY UCCIEA0BAaHUU IPOLIECCOB B XUMHUYECKOM TEXHOJIOTUHU.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

JIucuuIIimHa OTHOCUTCSI K BapUAaTUBHOM YacTH y4eOHOTO IUIaHa MOJTOTOBKHU
Maructpa. OCoOOEHHOCTBIO Kypca BOJHOW WHXKEHEPUU SIBISETCS HUCIOJIL30BaHUE U
yrayOjaeHue TeX 3HaHUW MO JMUCHMIUIMHAM, KOTOPBIE CTYACHTHI MPHOOPETAIOT MpPH
M3y4yeHUM B OakajaBpuare - MPOIECCHl U anmapaThl XUMUYECKOU TEXHOJOTHH, MO-
JETUPOBAHUE XUMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB, CUCTEMBI YIIPABICHUS XUMHUKO-
TEXHOJOTUYECKUMHU MpolieccaMu. 3HaHMS, MOJyYCHHBIE B TAHHOM Kypce HEoOXO1-

MBI JUUIS JaJbHEHUIIIEro MPUMEHEHHUSI B HAYYHO-MCCIIE0BATEILCKOM pab0OTe M BBIMOJI-
HeHus BKP.

3. KOMIETEHIUU OBYYAIOLIIETI'OCA, POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUA INUCHUIIJIMHbI

B pesynpraTe 0CBOCHUS AMCIUIUTUHBI OOYYArOMIMIACS JAOJKEH JIEMOHCTPHUPOBATH
CJIETYIOLIIE PE3YJIbTAThl 00pa30BAHUS:

1) 3HaThb:

- QJIEMEHTHI ¥ ATalbl MaTeMaTHueckoro moaenuposanus (OK-1);

- METO/Ibl MaTEMAaTUYECKOT0 MOJIETTUPOBaHUs MaTepuaioB U npoueccos (OITK-
4);

- crocoObI MoucKka U 00pabOTKU pe3yJIbTaTOB AKCIEPUMEHTAIBHBIX JIaHHBIX,
NOJYYCHHBIX B X0j1¢ Monenupoanus X 11 (ITK-2).

2) yMeTh:

- AaHATTM3UPOBATH MH(POPMAIIHIO, TIOTYICHHYIO B X0JI€ SKCIIEpUMEHTa U 00pabOTKH
nanHbIX (OK-1);

- BBIOMPATh METOJbI MaTEeMAaTUYECKONW OOpaOOTKU pe3yJbTaTOB U TUIAHUPOBAHUS
IKCIIEPUMEHTAIBHBIX uccienoBanuii (OI1K-4);

- CHCTEMAaTU3UPOBATh U 00pabaThiBaTh MH(MOPMAITUIO, TIOTYYCHHYIO B XOJI€ aKTHB-
HOT'O WM naccuBHOro dkcrepumenta (I1K-2).



3) BaaaeTh:
- HaBBIKAMH pPacyeTa XUMHKO-TEXHOJIOTHUECKHX porieccoB U cucteM (OK-1);
- METOJaMH{ pacyeTa W aHajaM3a MaTEMaTHUCCKOrO OMMCAHMS TEXHOJOTMYCCKHX
nporeccos (OITK-4);
- MeToIaMH 00pabOTKH, aHAIM3a U CHCTEMAaTH3alUKd HH()OPMAIIMK 110 MOAEIHPO-
Banuro XTI (TTIK-2).

B mporiecce o3HaKOMIICHUS AUCITUIUIMHBI CTYICHT (DOPMUPYET U TEMOHCTPH-
pyeT cienyloume OoOIIeKYJIbTypHbIe, 00menpodeccuoHanbHble U NpodecCuOHAlb-
HBIC KOMIIETECHITUHN:

CITIOCOOHOCTD K a0CTPAKTHOMY MBIIUICHUIO, aHaM3y U cuHTe3y (OK- 1);

TOTOBHOCTH K HMCIIOJIb30BAHUIO METOJIOB MAaTEMaTUIECKOTO MOJICITMPOBAHUS Ma-
TEPUAJIOB M TEXHOJOTUYECKUX IMPOIIECCOB, K TEOPETUUECKOMY aHAIU3y U HKCIIEPH-
MEHTAJIbHOM MpOBepKe TeopeTnyeckux rumote3 (OITK-4);

TOTOBHOCTh K TIOUCKY, OOpaOOTKe, aHAIM3y W CUCTEMaTH3allMd Hay4yHO-
TEXHUYECKONH MHPOPMAIUN TI0 TEME MCCIIEAOBAHMSI, BEIOOPY METOIMK M CPEACTB pe-
mrenus 3aaaun (I1K-2).



4. CTPYKTYPA U COAEP) KAHUE JUCHUILJIMHBI (MOAYJISA)
OO61mas TpyA0€MKOCTh TUCIUTIIMHBI COCTABIISET S 3a4eTHBIX eAuHMIIbI, 180 yac.

n/n

Paznen (Tema)
JIHACLUIUINHBL

Cemectp

Henens cemectpa

Buer yaeOHO# paboTHI, BKIIIOYAsT CaMo-

CTOATEIBHYIO PaboTy CTYACHTOB
U TPYAOEMKOCTH (B Hacax)

O6wem yuebHOM
paboThI
¢ IpUMEHEHHEM
HMHTEPaKTHBHBIX
METOJI0B
(B gacax / %)

DopMBI TEKY-
LIEr0 KOHTPOJIS
yCIIEBaEMOCTH
(no nedensm
cemecmpa) ,
(hopma mpome-
JKyTOYHOM
aTTeCTaluu
(no cemecmpam)

Jlexuuu

[IpakTnueckue
3aHATUS
JlabopaTopHEie
padoTsI
KonTponbhbie
pabOTHI
CPC

KII/KP

Tema 1. Teope-
THYECKHE OCHOBBI
MaTeMaTHIECKOro
MOJCIUPOBAHUS

20

N
oo

2/20

Tema 2. T'mapo-
JUHAMUYECKHUE

MOJIETU CTPYKTY-
pbl  TIOTOKOB B
anmapatax M HuX
poJib B cocTaBJje-
HMM MaTeMaThde-
CKUX MOJieei

2/100

Tema 3. MHckyc-
CTBEHHBIH HWHTE-
JIEKT

2/100

PeiiTunr-
KOHTpoutb Ne 1

Tema 4. OCHOBBI
CO3JIaHMsI  CTaTH-
CTUYCCKHUX MaTe-
MATUYCCKUX OIIu-
canmii. Koppems-
LIMOHHBIN U pe-
TPECCUOHHBIN
AHAJIN3BbI.

7-
10

14744

Tema 5. Teope-
THYECKHE OCHOBBI
co3maHUs JeTep-
MEHHPOBAaHHBIX
MaTeMaTHYECKUX
OITHCaHUM. Ilo-
CTPOEHUE MOJEIHU
IIpU [IPECCOBAHUU
71631 (S 07071

11

12

2/100

Tema 6. Marema-
THYECKOE OTmca-
HHE ®  pacyer
AKCTPY3HUH TSt
pexuma HOp-
MaJIbHOM 3KCIUTY-
aTalid W oOXJa-
KICHUS W3S

13

14

2/100

Peiitunr-
KOHTpOJb Ne 2
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CHCTEMBI
7 | Tema 7. Marema- | 3| 15 2 8 2/100
THYECKOE OIhca- -
Hue  (TEmIoBOi 16
pacueT) YCTaHOB-
KH Jud  Tel-
JIOBJIAYXKHOCTHOM
o0pabotkn  TpHu
BCIICHUBaHNH
U3AETINI
8 | Tema 8. Marema- | 3| 17 2 10 2/100 PetiTuHr-
TUYECKOE  MOJIe- - KOHTpOJb Ne 3
JUPOBaHUE  MIpHU 18
pelieHuHn  3am1ay
ONTUMAIILHOCTH
3a4eT ¢ OLEHKOH
Bcero 3 18 36 126 28 /52 3auer ¢
OLICHKO#

4.1. llepeyeHb TeM NPAKTHYECKUX 3aHATHI

1. TeopeTuueckue OCHOBBI MAaTEMATUYECKOTO MOAEIUPOBAHUS (IPAKTUUYECKOE
3ansiTue 1).

2. M'mapoauHaMuyeckre MOJICIN CTPYKTYpPhl TOTOKOB B anmapaTax U Uux pojb B
COCTABJICHUM MaTeMaTUYECKUX Mojieliel (TpaKkTUYeCcKOoe 3aHsTUe 2).

3. UckyccTBeHHBINM UHTEIIEKT (ITPaKTUYECKOe 3aHsITHE 3).

4. OCHOBBI CO3JJaHUSI CTATUCTUYECKUX MaTeMaThudeckux onucanuil. Koppens-
MOHHBIA U PETPECCUOHHBIN aHAIN3bI (TpaKTHYEeCKoe 3aHsTue 4, 5).

5. TeopeTrnueckre OCHOBBI CO3JaHUs JETEPMEHUPOBAHHBIX MATEMaTUUYECKHUX
onucanuil. [Toctpoenne Moenu npu NpecCOBaHUMU U3JAETUN (IPAKTUUECKOE 3aHATHE
6).

6. MaTemaTu4yeckoe ONMMCAHNE U PacueT dKCTPY3UH JJISl peKUMa HOPMATBHOU
HKCILTYyaTAllMU U OXJIAXKACHUS U3/CJIUNA Ha BBIXOJE U3 CUCTEMBI (IIPAKTUYECKOE 3aHs-
tue 7).




7. Maremaruueckoe omnucaHue (TEIJIOBOW pacyeT) YCTAaHOBKH JMJisl TeEI-
JIOBJIAXKHOCTHOM 00pabOTKU NP BCIIEHUBAHUM U3JEIHN (IPAKTUYECKOE 3aHIATHE §).

8. Maremartnueckoe MOJCTUPOBAHUE TPH PEIICHUH 3a7a4 ONTUMAIbHOCTH
(mpakTHUeckoe 3aHsATue 9).

4.2. llepeyeHb TeM J1a00PATOPHBIX 3AHATHI

Jlabopamopnoe 3anamue 1, 2. Texuuka Oe3omacHocTH. MaTemaTudyeckoe
OIHCaHUE TMPOIIECCOB MepepadOTKU IIacTMacC C MPUMEHEHUEM IOJTHOTO JBYyX(ak-
TOPHOTO 3KcIepuMenTa. (8 u.)

Jlabopamopnoe 3anamue 3-5. llpumeHenue Tpex(pakTOpPHOro MOITHOTO IKC-
IIEPUMEHTA Ha TIPUMEpE TepepadOTKH IIACTHUSCKUX MacC B KOMITO3UTOB (12 1.)

Jlabopamopnoe 3anamue 6-9. [lonydeHne MaTeMaTHYECKOTO OMUCAHUS MPO-
LIECCOB MEpepadOTKH IMOJIUMEPOB C NPUMEHEHHEM aKTUBHOI'O 3KCIEPUMEHTa IpHU
UCITOJIb30BAaHUHU JI€TEPMEHUPOBAHHBIX IJIaHOB (16 4.).

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

JUis 1OCTHKEHMSI TIaHUPYEMBIX PE3yJIbTaTOB 00y4eHHUs, B TucHUIUIMHE «Ma-
TEMaTUYECKOE MOJIETIMPOBAHUE MPOLECCOB MEPEPAOOTKH IIIACTMACC) HCIOIB3YIOTCS
pasnuuHble 00pa30BaTeNbHbIE TEXHOJIOTUU:

1. Unpopmayuonno-paszsusaroujue mexnoio2uu, HapaBJICHHbIE HA OBJIA/ICHHUE
OO0JIBILIMM 3a11acOM 3HAHUH, 3alIOMMHAHKUE U CBOOOAHOE ONIEPUPOBAHUE UMHU.

Hcnonb3yeTcs JIEKHMOHHO-CEMUHAPCKUNA METOJ/, CAMOCTOSITEIbHOE M3YYEHUE
JUTEepaTyphl, IPUMEHEHHE HOBBIX HH()OPMAIMOHHBIX TEXHOJOTHH ISl CaMOCTOS-
TETHHOTO TIOTIOTHEHUSI 3HAHWM, BKIIIOYas MCIOJIh30BAHUE TEXHUUYECKUX M DJICKTPOH-
HBIX CPEJCTB UH(POPMALIUH.

2. Jleamenvnocmuvie Npakmuko-opuUeHmMupoO8anHvle MexHoa02uu, HarpaBJIeH-
Hble Ha (OPMUPOBAHHE CHUCTEMBI MPO(PECCHOHATBHBIX MPAKTUYECKUX YMEHUI Npu
MIPOBEJICHUU JKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, 00€CIIeYMBAIONINX BO3MOXKXHOCTD
KayeCTBEHHO BBIMOJIHATH TPO(HECCHOHAIBHYIO AESTEIbHOCTb.

3. Passusarowue npobieMHO-0pUeHmMuposanHvle mexHolo2uy, HampaBlIeHHbIC
Ha (GOPMHUPOBAHHE U Pa3BUTHE MPOOIEMHOIO MBIIIJICHUS, MBICIUTEILHOW aKTUBHO-
CTH, CIIOCOOHOCTH MPOOJIEMHO MBICIUTh, BUAETh U POPMYIHPOBATH MPOOJIEMBI, BbI-
OupaTth CrOCcOOBI U CPEICTBA JJISI UX PEIICHUS.

Hcnonb3ytoTcss BUIbI MPOOJIEMHOrO0 OOYYEHUS: OCBEUIEHUE OCHOBHBIX IPO-
OJieM Ha MPAKTUYECKUX 3aHATHUSAX, yUeOHbIE JUCKYCCUH, KOJJIEKTUBHAS MBICIUTENb-
Hasl IeSITEFHOCTD B TPyNIax MPH BBHITOJHEHNUN 1a00paTOpHBIX padoT,

Jluunocmuo-opueHmuposannvie mexHosocuu ooyuenus, 0OECIeUnBaIOIINE B
X0JIe Y4eOHOTo Mpolecca y4eT pa3IM4HbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3JaHUE
HEOOXOJIMMBIX YCJIOBUU ISl Pa3BUTHUSL UX MHAMBUAYAIbHBIX CIIOCOOHOCTEH, pa3BU-
THE AKTUBHOCTH JIMYHOCTH B y4eOHOM mporiecce. JIMYHOCTHO-OPUEHTHUPOBAHHBIC
TEXHOJIOTUU O0YyUEHHUs peaiu3yloTcs B pe3ybTaTe HHAUBUIYAIbHOTO OOLIEHUS Tpe-



NoJlaBaTessl U CTYACHTA NMPHU BBHIMOJIHEHUH JOMAIIHUX WHAMBUAYAJIbHBIX 3a/laHUH,
MOJIFOTOBKE WHIUBUYaTbHBIX OTYETOB IO JA0OPATOPHBIM PaboTaM.

4. Jlns neneHanpaBieHHOT0 U 3P GeKTHBHOTO (HOPMUPOBAHUS 3aILTAHUPOBAH-
HBIX KOMITETEHINI y 00ydJaromuxcs, BEIOpaHbl CIeAyIoIue codeTanus Gopm opra-
HU3allMKd Y4eOHOTO Mpolecca U METOJ0B aKTHBHU3AIMU 00pa30BaTEIbHON AESTENb-
HOCTH.:

- TIPU BBINIOJHEHUU JTaOOpaTOPHBIX paboT: paboTa B KOMaHJE, METOJ BBIOO-
POUYHBIX OTBETOB, UCCIICOBATEIILCKII METO/I, aHAIN3 KOHKPETHBIX CUTyalui (case-
study);

- TIPU TIPOBEJICHUHN MPAKTUYCCKUX 3aHATUN. MHTEPAKTUBHBIC 3aHATHUSA, OTIEpe-
JKarollasi camocToATeNbHasg paldoTa, "Mo3roBoi wmITypMm" (BBIOOPOYHO MO CIHCKY
IPYMIBl OTPEIEISIFOTCS CTYJACHTHI, KOTOPhIE OTBEYAIOT HA BOMPOCHI MpEmoaaBaTelis
10 IpeAbILAYIIEH TEME);

6. OMEHOYHBIE CPEACTBA UISA TEKYHIETI'O KOHTPOJIS YCIIEBA-

EMOCTU, IPOMEXXYTOUYHOMN ATTECTAIIMU IO UTOI'AM OCBOE-

HUA AMCHUIIJVIMHBI U YYEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHON PABOTHI CTYJEHTOB

6.1. ®opMupoBanue peiTUHIOBOI oueHkH. Kpurepuu u MeToaAbl OLIEHKH
Ka4ecTBa 3HAHMU CTYJEHTOB MO AucuMIuinHe «MaremaTnueckoe MoieJIMpOBaHHe
NPOLECCOB NEePepadoTKHU MIACTMACCH

Texkymuid KOHTPOJIb 3HAHUW CTYJEHTOB OCYIIECTBISIETCS IOCPEACTBOM pEM-
TUHTOBOM OLIEHKW 3HAHWUW CTYJCHTOB.

B cooTBeTCTBUM C pEUTUHIOBOM CUCTEMOM, TEKYIIIMI KOHTPOJIb IPOU3BOIATCS
TPHK/BI B TEUEHHE CEMECTpa MyTeM OallIbHOM OLEHKU KauecTBa YCBOEHUS TEOPETH-
YECKOro Marepuaia (OTBEThl Ha BOIIPOCHI) M PE3yIbTAaTOB MPAKTUUECKOMN ACSATENbHO-
cTH (BBITTOJIHEHHE JTa00paTOPHBIX padoT).

[IpomexxyTouHasi arTecTalus (3a4eT ¢ OLEHKOM) MPOBOJUTCS B KOHIIE CEMECT-
pa Takxke myTeM OajuTbHOM OIeHKH. MITOrOBBIM PEHTHHT ONpenensieTcsi CyMMHpPOBa-
HUEM 0aJuIoB TEKYIEH OLEHKH B TEUEHHE CEMECTpA U 0aJIOB MPOMEXKYTOYHOM arTe-
CTalluy B KOHIIE CEMECTpA IO pe3yJibTaTaM 3auera. MakCUMaJIbHbIA UTOTOBBIN pEU-
TUHT coOoTBeTCTBYET 100 Oaiam.

IIpy omeHKe 3HAHMM CTYAEHTOB IIPENOAABaTENlb JOJDKEH PYKOBOICTBOBATHCS
CJIEIYIOUUMU KPUTEPUAMU [l o0ecrieyeHus: OObEKTUBHOTO MOJX0Ja K BbICTaBIIE-
HUIO OLIEHOK «OTJIMYHO», «XOpOLIO», «yIOBJIETBOPUTEIBHO» U «HEYIOBIETBOPU-
TEJILHO»:

- OLICHKA «OTJIMYHO» BBICTABJISIETCS 3a MTyOOKHE, HCUEPIBIBAIOIINE OTBETHI Ha
BOMPOCHI 3a4€Ta, U3JI0)KEHHBIE NOCIEA0BATEIbHO, FPAMOTHO, C 0OOCHOBAaHUEM Tpe-
CTaBJIEHHBIX MOJOKEHHM, UCIIOJIb30BAHUEM HE TOJILKO OCHOBHBIX TEM Kypca U y4eo-
HUKa, HO U MOHOTpaHuecKOon JTUTepaTyphl;



- OIIEHKA «XOPOIIIOY» BBICTABJISIETCS 3a MPABUJIbLHBIE OTBETHI HA BOMPOCHI 3aye-
Ta, MPUYEM OHU JTOJDKHBI OBITh M3JI0KEHBI TPAMOTHO U TI0 CYIIECTBY BOMpoca, 0e3
CYIIIECTBEHHBIX HETOYHOCTEH;

- OIIEHKAa «YJOBJICTBOPUTEILHO» BBICTABIISAETCA 3a TaKUE OTBETHI, B KOTOPHIX
YAaCTUYHO U3JI0KEH OCHOBHOM MaTepuall, HO HEe MPUBOJATCS JE€TAIH, JOMYIICHbI HE-
TOYHOCTH B (POpPMYJHMPOBKAX, HApyIIeHA MOCIEI0BATEIIbHOCTh U3JI0KEHUS, JTOIYyIIe-
HO HEJJOCTATOYHOE 3HAHHUE MPAKTUUYECKUX BOIPOCOB;

- OLICHKA «HEYJOBJIETBOPUTEIHHO» BBICTABJISIETCS 3a OTCYTCTBHUE OTBETOB Ha
JIBa BOIIpoca OwJieTa, WM HEMOJIHBIC OTBETHI Ha HHUX, B KOTOPBIX JOIYIICHBI CYyIIIe-
CTBEHHBIE OIINOKHU.

[TepecdyeT UTOTOBOTO PEUTHHTOBOTO Oajlia B OIEHKY MTPUBE/ICH B TAOIHIIE.

Taonuua
[IIkana nmepecyeTa UTOTOBOTO PEUTUHTOBOrO 0ajuia B OLIEHKY
WToroBbI# peUTUHTOBBIN Oaut Ouenka
>91 OTJIUYHO
75-90 XOPOIIIO
60-74 YAOBJIETBOPUTEIBHO
<60 HEYJOBJIETBOPUTEIBHO

6.2. Bonpocsl kK peiiTHHI-KOHTPOJTIO.

PeiiTuHr-KoHTpOJBL Ne 1.

1. lenu u 3a7a4m MOAETUPOBAHUS.

2. CTpyKTypa TEXHOJOTMYECKOTO MPOIIeCCa.

3. HazoBuTe 3Tansl CO3JaHUsI HOBOT'O MTPOU3BOJICTBEHHOTO MPOLECCa METOAOM
(bU3UYECKOTro MOJICTUPOBAHMUS.

4. CymHOCTh (PU3UYECKOTO MOACIUPOBAHUS.

5. HazoBuTte »Tamnbl MOCTPOEHUS MAaTEMAaTHYECKOrO OMUCAHUSI TEXHOJIOTHYeE-
CKOTO Iporecca

6. Onpenenurte KIacCUPUKAIUIO MATEMATHYECKUX MO/IEIICH.

7. 'napoauHaMHUYECKUE MOJIEIIH.

8. MaremaTnyeckass MOZJENb anlapaTa UIeAIbHOTO BEITECHEHUSI.

9. Slueeunas mozenb annapara.

10. Inddy3nonHas oqnonapameTpuueckasi MoJelb arrapara

11. ITousiTue uckyccrBennoro unremiexra (MN).

12. Ucropus coznanus 1.

13. IIpoGnemsr M.

14. Cxema anroputMma 3Bostonuu NHA.

15. UMuTanMoHHbIN MOAX0[ K OCTpoeHuto cuctem M.

PeldTUHI-KOHTPOJIBb Ne 2.
1. C xaxoi 1eIbI0 MPOBOJISIT OLIEHKY BOCIIPOU3BOAUMOCTHU OIBITOB.




Kakum o6paszom BenyT pacuer kputepus Koxpena?

Ha3naueHne KoppesalMOHHOTO aHAIN3A.

Kakum 06pazom BeayT pacdet kodppuiimeHTa KOppesiuu?

Jaiite onpenenenne (QyHKIMH OTKIMKA, (PAKTOPHOrO MPOCTPAHCTBA, IO-

BEPXHOCTH OTKJIMKA.

3anuinTe ypaBHEHUE PETPECCUU U TTOSICHUTE €TI0 COCTABIISIIOIINE.

Onpenenure pa3anure NACCUBHOTO U AKTUBHOI'O KCIIEPUMEHTA.

8. IlpuBenurte anropuT™M MOCTPOEHHUS CTATUCTUYECKOW MOJENH JJIsl MacCUB-
HOT'O DKCIIEpUMEHTA.

9. IlpuBenute aaropuT™M NOCTPOEHUS CTATUCTUYECKONW MOJEIH ISl AaKTUBHO-
IO SKCIEPUMEHTA.

10.Onpenenure TeOpeTUUECKUE OCHOBBI JJETEPMUHUPOBAHHOM MOJIXO/IE.

11.Hapwucyiite 6710K-CXeMy HarpeBa MaTpPHUIIbI Tpecc-(OPMBI.

12.0Onpenennure MaTeMaTHUECKOE ONKMCAaHUE MPOLecca HarpeBa npecc-(hopmal.

a0

N o

PeldTUHI-KOHTPOJIBb Ne 3.

1. OnummTe MaTteMaTH4YECKYI0 MOJIENb MPOILECCa SKCTPY3UHU JJIsI TPOLECCOB
HOPMAaJIbHOM AKCILTyaTallu.

2. Hapucyiite OJ0OK-CXeMy MaTeMaTH4YE€CKOTO ONMUCAaHUS TEIUIOBOIO PEKHUMA
30HBI [JIACTUKALIUH.

3. MareMaTu4ecKoe ONMCAHUE OXJIAXKICHUS U3 HA BBIXOJE U3 DKCTPY/IE-

pa.

4. OnumuTe MaTeMaTUYECKYH0 MOJENb YCTAaHOBKH JIJIsi TEILJIOBIAXHOCTHOM
00pabOTKHU IIPU BCIICHUBAHUY U3/ICITUH.

5. Hapucyiite cxemy (opmbl sl TEMIOBIA)KHOCTHON 0OpabOTKU MOJIUMED-
HBIX U3JICITUN.

6. Hapucyiite rpaduk TermoBoi 00paboTku u3aenuii B hopme 11 BCTICHUBA-
HUSL.

7. JlaliTe TIOHSATHE ONITUMAILHOCTH.

8. Kpurepuii onTuMaibHOCTH, €70 HAXOXKIACHHE.

9. Pemenwne 3a1a4 ONTUMaIbHOCTH.

10. Pacder onTUMaiIbHOTO PEKUMa TEPMOOOPAOOTKU TPH TMOTYyYEHUU TEHO-
KapOuJ0B TUTaHA.

6.3. TeMbI 1)1 CAMOCTOSITEILHOTO U3YyY€eHHs

CamocTosaTenbHas paboTa CTyACHTOB oOecreunBaeTcsl yueOHOM JIUTepaTypoHu,
npejacTtaBieHHo B OuOnuoreke Bnal'V, snektponusiM 3aiom Bal'Y, Mutepner-
pecypcaMu, JOCTYIIOM K AJIEKTPOHHBIM OMOIMOTEYHBIM (hOHIAM.

1. Henu u 3a7a9 MOJICITUPOBAHHS.

2. CymHOCTh (GU3HUYECKOTO MOICIUPOBAHUS.
3. Knmaccudukarms maTeMaTuueCcKuX MOJIEIEH.
4. T'uapoauHaMUYECKUE MOJICIIH.



Maremaruueckas MOJENb anmnapara uaeaqbHOTrO BHITECHEHUSI.

Sdeeunast MmoJienb anmnapara.

Huddy3nonnas ogHomnapameTpuyeckas MOIeIb anmnapara

[Tonsitue uckyccrBeHHoro uHTeswiekra. Mcropust coznanus. [lepcrnekTuBbl

pa3BUTHA.

9. OreHka BOCIIPOU3BOAUMOCTH PE3yJIbTATOB IKCIIEPUMEHTA.

10.KoppensaunoHHbIil aHaIH3.

11.PerpeccroHHBIN aHATU3.

12.TeopeTuueckre OCHOBBI CO3aHUS AETEPMEHUPOBAHHBIX MATEMATHUYECKUX
MOJIEJICH.

13.KoppensaunoHHbIi aHaIH3.

14.PerpeccOHHBIN aHATIU3.

15.MareMaTru4yeckoe ONMHUCAaHUE U PACUET SKCTPY3UH AJIs peKUMa HOpMaIbHOU
HKCILTyaTalUu.

16.Marematrnyeckoe OMHCAHUE OXJAKICHUS M3/CTHUS Ha BBIXOJE M3 IKCTPY-
nepa. TemnoBoii pacuer ycTaHOBKU MTPU BCIIECHUBAHUM U3/ETIUH.

17.001mas moctaHoOBKa 3a/1a4 ONITUMH3AIINH.

18.Marematnyeckue MOJEINHN MPOLIECCOB U UX POJIb B PEUICHUH ONTUMAaJIbHBIX
3ajad.

19.Pacuer onTUManbHOrO peKuMa TEPMOOOPAOOTKH MPHU IMOJYYEHUU MEHO-

KapOUJ0B TUTAaHA.

0O N OO

6.4. Bonipocsl K 3a4eTy ¢ OLEHKOIA.

[enu u 3a1a4n MOJAEIUPOBAHUS.

CymHoCcTh (PU3NYECKOT0 MOJETHPOBAHMUS.

Knaccuduxanus MmaTeMaTUH4eCcKuX MOJICIIEH.

['maponrHamMyuyecKkue MOJEIH.

MaremaTtudeckasi MOJIEJb arlrapara u1eaibHOTO BHITECHEHUSI.

Slueeunas Mozenb anmapara.

Juddy3nonnas oqHonapameTpruieckas MOJeNb anmnapara

[TonsiTue MCKycCcTBEHHOTO WHTEIUieKkTa. Mctopus coszmanus. Ilep-

CIIEKTUBBI Pa3BUTHA.

9. OreHka BOCIIPOU3BOIUMOCTH PE3YyJIbTATOB IKCIIEPUMEHTA.

10.KoppensiuoHHbIN aHamu3.

11.PerpeccrOoHHBII aHATU3.

12.TeopeTnyeckue OCHOBBI CO3/IaHUS ACTEPMEHUPOBAHHBIX MaTeMaTH-
YECKHUX MOJIEIIEH.

13.KoppenairoHHbIi aHATU3.

14.PerpeccCOHHBIN aHATU3.

15.MaremaTruyeckoe ONMUCAHUE U PacyeT IKCTPY3UHU IJIs peKrMa HOP-

MaJIbHOW JKCIUTyaTalyu.

NG WNE
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16.MareMaTHUeCKOEe ONMCAHHWE OXJIAXKICHUS H3JENIUsS Ha BBIXOAEC W3
sKCTpyaepa. TernoBoil pacueT yCTaHOBKH IPHU BCIICHUBAHUM H3IE-
JINH.

17.001as mocraHoBKa 3a7a4 OITHUMH3ALNH.

18.MaTtemaTnyeckre MOJCIH MPOIIECCOB U MX POJb B PEIICHUH ONTHU-
MaJbHBIX 3a/1a4.

19.Pacder OoNTHMAalbHOTO pPEXHMMa TEPMOOOPAOOTKH MPU MOIYUCHUU
MeHOKapOUIOB TUTAHA.

7. VAEBHO-METO/IMYECKOE 1 THOGOPMAIIMOHHOE OBECITEYEHUE
JUCLHUTIIMHBI (MOYJIS)

a) OCHOBHasI JIMTepaTypa

1. MonenupoBaHue TEXHOJOTUYECKUX W MPUPOJHBIX CUCTEM: yuel. mocooue/
[Tox o6m. pen. FO.T. [TanoBa.- Tam6oB: NU3n-Bo [lepmmunua P.B., 2014.- 154 c. 20
9K3. B Oubimorexe Bal'y.

2. MaTemaTH4eCcKOe MOJCIUPOBAHIE XUMHKO-TEXHOJIOTUYECKUX MPOIECCOB /
Ac. M. I'ymepos, H. H. Banees, A3. M. I'ymepos, B. M. EmenssinoB. - M. : KonocC,
2013.

3. CucreMHbIN aHAIIU3 XUMHUKO-TEXHOJOTHUECKUX MPOIIECCOB KaK OOBEKTOB
YIOPABJICHUS U METOJIbl HACTPOUKH PErysITOpoB : yueOHoe nocodue / FO.JI. I1aBnos,
H.H. 3usarounos, /{.A. PepxoB. - Kazans : MU3gaTtenscteo KHUTY, 2013.

4. MaremaTH4eCKO€ MOJICIMPOBaHUE B MEXaHHUKE CIUIOMHBIX cpef / P. Temawm,
A. MupaHnBuis ; ep. ¢ auri. - 2-e usa. (31.). - M. : BUHOM, 2014.

0) 10MOJIHMTEJIbHAS JIUTEepaTypa

1. Cratuctuka: Teopus u npaktuka B Excel: yue6. mocobue / B.C. Jlsnun, NU.T.
3BepeBa, H.I'. Hukudoposa. - M. : ®unancsl u ctatuctuka, 2010.

2. Marematnyeckoe MOAEIMPOBAHNUE U TJIAHUPOBAHUE SKCIEPUMEHTA: METO/I.
yKazaHusl K BeinmojiHeHuto gomaiHero 3ananust / H.C. Ilonsikora, I'.C. JlepsiOuna,
X.P. ®enopuyk. - M. : U3narensctBo MI'TY um. H. D. baymana, 2010.

3. MoaenupoBaHue U ONTUMHU3AIMS TOTUMEPHBIX MaTtepuanoB / Jlymerkun I'.
A. - M. : KomocC, 2009.

4. OcHOBBI Hay4YHBIX Ucciaeq0BaHui. OpraHu3anys U IJIaHUPOBAHUE DKCIIEPHU-
MeHTa : yaeOnoe nmocoodue / P.I'. Cadun, A.W. Usanos, H.®. Tumepbaes. - Kazans :
MN3narensctBo KHUTY, 2013.

5. MaremaTtnueckoe MOAEIHPOBAHUE MPOLECCOB KOHAYKTHBHOU TEIUIONepe-
Jlayd B F€TEPOTEHHBIX CpeAax ¢ NEPUOANYECKON CTPYKTYPOUl [ DIEKTPOHHBIN pecypc]
: Otnenbuble cTathtl ['OpHOTO MHPOPMAIIMOHHO-AHAIUTUYECKOTO OIOJUIeTeHS (Hay4-
HO-TexHHU4YecKkoro xypHana) / CaBaropoBa B.JI., bensiii A.A. - M. : ['opHas kuwura,
2010.
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B) epHOAUYECKHE U3TAHUS:

- )xypHas «M3Bectust BY30B. XuMus 1 XuMHUECKasi TEXHOJIOTHS;

- )KypHan « XUMUYECKasi IPOMBIIUIEHHOCTb CETOTHS»;

- kypHan «®DyHaaMeHTaJbHblEe MPOOJIEMbl COBPEMEHHOIO MaTepuaioBejie-
HUSD;

- )KypHal «byTiepoBckue cooOIeHUs;

- )KypHall «balKupCKui XUMUYECKUN KypHAID?;

- )kypHan «M3Bectust BY3oB. [Ipuknannas XxumMust 1 OMOTEXHOJIOTUSI»;

- )kypHan « COBpEMEHHbIE HAYKOEMKHUE TEXHOJIOTUI

I) HHTEPHET-PecypcChl:
- CallThl BEAYLIMX HAYYHBIX )KYPHAJIOB I10 XUMUYECKOW TEXHOJIOTUU U OHOTEX-
HOJIOTHH,

- DJIEKTPOHHbIE OMOIMOTEYHBIE CHUCTEMBI (OECIUIATHBIA JOCTYI Yepe3 JJIeK-
TpoHHYI0 Oubnnoreky Bil'y).

8. MATEPMAJILHO-TEXHUYECKOE OBECTIEYEHUE
TV CHMUILIAHBI (MOIYJIST)

1) UHTEpaKTUBHBIC MPAKTUYECKUE 3aHATHS (HAOOPHI TIPE3CHTAIIHH);
2) nabopaTtopus JJIsl IpOBeIeHUs J1abopaTopHbIX 3ausaTui (ayn. 320, kopr. 1).
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PaGouas nporpamMma JUCLMIUIHHBI COCTABIIEHA B COOTBETCTBHM ¢ Tpebopanusmu GI'OC BO no nanpasienmo 18.04 01
«XUMHYECKAS TEXHOIOTUS.

PaGouyio nporpaMmy cOCTaBmII IL.T.H., npodeccop Xpucrtodopona HA
Peuensenr =
(npexcrasutens paboTonaTens) ) 3aM. FEHEPaIbHOIO IHPEKTOpa 110

HAY4HO-TEXHOJOIHHECKOMY PA3BHTHIO
3A0 «Komnanusg «CTIC», K.T.H.

Jlazapes E.B.
[Mporpamma paccmoTpeHa u oj00peHa Ha 3acenanun kadeapsl XT.
ITpotokon Ne F o LLo% @ona
3asenyroumii kadeapoii [Tanos 10.T.

PaGouas nporpamma paccMOTpeHa 1 0100peHa Ha 3acelanun yueGHO-MEeTOMMUECKOil KoMuceu Hanpasiciig 180401
«XUMHUYECcKas TEXHOIOTH.

ITporoxon No M or R4 L %ona

Hpencena’rem, KOMHCCHUN

ITanos 10.T.

JHUCT NEPEYTBEPXAEHWUS
PABOYEN ITPOIPAMMBI JIMCUMILIMHbBI (MOJIY.I51)

Pabouas nporpamma ofo0peHa Ha yueOHbIH roj
ITporokon 3acenanus kaeapsr No oT rozia
3aBemyroninii kadenpoi
Pabouasn nporpaMma onobpena Ha y4ebHslil rox
ITporokoun 3acenanus kadeapsr Ne or roaa
3asepyrommii kadeapoii J
PaGouas nporpamma ogobpena Ha y4eGHbIH roj
ITporokon 3acenanus kadenaper Ne or roja
3asemyrommit kadenpoii
PaGouyas nporpamMma oio6peHa Ha yueOHslit ro
ITporokon 3acenanus kadeapsl Ne or roaa
3apenyromuii kadenpoii
:
PaGouas nporpamMma o06peHa Ha yueOHbI# 1o
IIpoTokon 3acenanns kapenpnr Ne or rojia
3aseayrounii xadeapoii S
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Peuensus

Ha pabouyio nporpammy JHcHHLIRHEBI «MaTemaTHYeCKoe MOIEIHPOBAHIE POLECCOB nepepaboTku
nacTmace» s cryaentos naupasienns 18.04.01 «Xumuueckas TeXHOIOr U
o4noii popmsbi 0dyuenus npodeccopa kadenpol XT Xpucrodoposoii U.A.

Ha peuenzupoBanue npeacrasiena paGouas nporpamma AMCUMIIMHBL  npodeccopa
Xpuctodoposor M.A. ans cryaentos Hanpasienus 18.04.01 «Xumuyeckass TEXHOIOTHs» O4YHOM
hopmbt 00yueHHs.

B pabGoueii nporpamme uwerko chopmyaupoBaHa UeNb OCBOEHMS CTYJAEHTAMM JaHHOM
JAMCLIMITMHBI M 32444, BBINOJHEHNE KOTOPLIX MO3BOAAET AOCTHIHYTh 0003HAUYEHHYIO LIETb.

B coorsercteuu ¢ ®I'OC BO B nporpamme nepevuciieHbl KOMAETEHUMH, B (opmUpoBaHHH
KOTOPbIX YYacTBYeT AaHHas AucuuniuHa. OnpeiesieHbl M YETKO COIIACOBAHbI ¢ COOTBETCTRYIOLIMMH
KOMIIETEHIUAMM pe3y ibTaTbli 00pasoBaHus.

O0beM AMCUMNIMHBI COOTBETCTBYET y4yeOHOMY rnulaHy HanpasiaeHus. Temaruueckuil nnaw
JMCLMIUIMHBI IPEICTaBneH ¢ pa3OrMeHuem 10 HeaensM, ¢ yKazaHHeM KollMvecTBa Beex (hJOpM 3aHATHIL, B
TOM uWciae B WHTepakTuBHOH Qopme,  [lepeyncienbl KOHTPONLHBIE MEPONPHATHA TeKyleld H
NMPOMEKYTOYHON aTTECTALMH MO MTOraM OCBOEHHS JHCLMILUIMHBL. B 4acTH coAepiKaHus AMCLMIIMHLI
TEMaTHYECKUI NJIaH NPEeACTaBAeH A0CTATOMHO MOAPOOHO, HTO MO3BOAAET COCTABMTH MPEACTABICHHE O
MaTepHale NPakTHHECKUX 3aHATHH, TemaTHke nabopaTopHbIX 3aHATHH M CAelaTh BbIBOA O TOM, HTO
COACPIKaHWE AMCUMIUIMHBL MOIHOCTHIO COOTBETCTBYET COBPEMEHHbLIM TEHACHUMAM pPa3sBUTHA HAayKH W
TEXHWKH B 001aCTH XMMHUYECKON TEXHOJIONMH.

B paGoueii nporpamme coaepikKaTcs OLUEHOYHbIE CPEACTBA B BMAE BONPOCOB K 3au€Ty, 3aJaHui
IS MPOBEACHUS PEHTHHI-KOHTPOJIS, KOTOPbIE MO3BOASIOT Mpenojapartento OOBEKTHBHO OUEHMTH
pe3y/IbTATHI OCBOCHMS AMCLMILUIMHLI B NPOLECCE U B KOHLE 00yueHus. JlaHbl METOAMYECKHE yKazaHus U
yuebHo-MeToAHuecKoe obecneyermne caMmocToaTeabHON paboThl CTYAEHTA KaK HEOTHEM/IEMOH COCTaBHOM
4acTH 00pa30BaTENbHOrO npouecca.

Onucanbl TEXHOIOMMK O0YYEHHS. NPUMEHSEMble aBTOPOM /1Sl aKTHBM3aLMK 0DPa30BaTE/IbHOIO
npouecca /s Beex (hOpM 3aHATHIA: KLU, 1a0opaTopHbIX 3aHATHIA, CAMOCTOATENLHOH paboTl.

B paGoueii nporpamme nepeuucieHa yY4eOHO-METOAMYECKAn MTEpPaTYpa, PEKOMEHA0BaHHas
ABTOPOM /Ui W3YHEHHS AWCUMILUIMHBL: OCHOBHAs, KOTOpas (OPMUPYET OCHOBHBIE PE3YAbTaThI
o6pa3oBannsi W 3asBCHHBIC KOMMETEHUWH, M AOMOAHUTEbHAs (B TOM 4MCIE WHTEPHET-PECYPCbi),
Heobxoaumas ans Gonee riaybOKOro OCBOEHMS OCHOBHBIX MOJOKEHHH AMCLMILUIMHLL W Pa3BUTHA
TBOPHYECKUX M MHTEJLICKTYabHbIX CIOCOOHOCTEH CTYACHTOB.

3asgeieHHoe B paboueil nporpamMme MartepHaibHO-TEXHHYECKOe o0ecreyeHne no3ponser
peanu30BaTh 3aABJCHHbIC 33a4YH JHUCUMILIHHBE U JOCTHIHY T NOCTABACHHOH LEH.

Takum obpazom, npeacraBiennas pabouas nporpamma aucumruindel  «Maremaruueckoe
MOJEeNTMPOBAHHE NPOLECCOB NnepepaboTku naacTmace» npodeccopa Xpucrodoposoit U.A. cocranena B
nosiHoM cooTeeTcTBMM ¢ TpeboBannsmu ®IOC BO u moxker ObiTh MCROnb30BaHa Npy NoAroTOBKE
MarucTpoB HarnpasieHus «XHUMHYECKas TEXHOTOTUY.

PeuenseHnt:

3aM. TeHEpabHOTO JMPEKTOPa 110
HAYYHO-TEXHOJIOTHUECKOMY Pa3BUTHIO
3A0 «Komnanusg «CTIC», K.1.H.

AoKyMeHT
E \ 0 KaM ecTe
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