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1 BBenenue

PaGouast mporpamma u (OHA OLIEHOYHBIX CPEICTB NUCHUILIHMHBI «MoIenpoBaHUE XU-
MHUKO-TEXHOJIOTHYECKUX MPOIIECCOB» COCTABJICHBI B COOTBETCTBUH C TpeOOBaHUSIMU (eaepab-
HOT'O TOCYJJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTa, YTBEPKICHHOTO MPUKa3oM MHUHOOpHAY-
ku Poccmiickoit @eneparuu ot 07.08.2020 Ne 922, u ocHOBHO# mpodeccruoHabHONH 00pa3oBa-
TETHHOU MPOTpaMMbl MOATOTOBKU «TeXHOIOTHN MepepadOTKH MOIE3HBIX UCKOMAEMbIX U H3BJIC-
YEHHUS JParolieHHbIX METAUIOB» MO HampasieHU0 MoArotoBku «18.03.01 Xumuyeckas TexHO-
JIOTHUS.

[IpakTHueckas mOArOTOBKA peaIn3yeTcs HA OCHOBE:!

[Mpodeccnonanbubrii cranmapt 27.046 «CIIELHIUAJIUCT 11O TUAPOMETAJUIYPT U-
YECKOMY ITPOM3BOACTBY TAXEJIBIX LIBETHBIX METAJIJIOB».

O6o0mennas TpynoBas ¢yHkuus: B Opranuzanusi BBIIIOJIHEHHUS OCHOBHBIX OIepanui
npolecca rupOMETaUTypruuecKoro Nporu3BOICTBA TSHKEIBIX IBETHBIX METAJIOB.

HVY-4 Hcnons3oBaTh nH(GOpMAIIMOHHBIE TEXHOJIOTUN U CPEJICTBA JUIsl aHAIM3a U TPOBE-
JIEHUsl pacyeToB IApaMeTpPOB, PEKMMOB M IOKA3aTeNe Mpouecca TMAPOMETAILTYPTruYecKOro
MPOU3BOJICTBA TSDKEIBIX LBETHBIX MeTawioB, HY-7 KoppekTupoBarh KIIlOU€BbIE MapameTpbl
TEXHOJIOTHYECKUX MPOLIECCOB THAPOMETAIUTYPIHUECKOTO MPOU3BOJICTBA TSIKENBIX IIBETHBIX Me-
TAJIJIOB, BIMSIONIME HA KAYECTBO mojiydyaeMou npoaykuuu, HY-15 Onpenenars Ha OCHOBE OIEH-
KU PUCKOB MEpHI MO 00ECTeUeHHI0 0€30MacHOCTH TEXHOJIIOTHMYECKUX IMPOILECCOB TUIPOMETAII-
Jypru4ecKkoro Npou3BOICTBA.

3a1[aq1/1 JOUCIIU- OCBOGHI/IG METOAUK MATECMATUYCCKOT'O OITMCAHUA CUCTEM XUMHUKO-

IIJIAHBI TEXHOJIOTHYECKOT0 MTPOU3BOJICTBA; 3ydeHrne MeTo10B HICHTU(DUKAIINN U
OIITUMHU3AIINU MATEMATUUYCCKUX OHI/ICEIHI/Iﬁ XUMHUKO-TCXHOJIOI'HYCCKHUX HpO-
LIECCOB.

OcHoBHBIE  pa3- | OO0muMe NpUHUMNBI MoeupoBaHusi: O0Ias XapaKTepUCTUKa 3a71a4 Xu-
JIensl  /  TeMBl | MUYECKOUM TEXHOJIOTHH, PEeIIaeMbIX ¢ mpuMeHeHrneM DBM, Maremaruue-
JUCLIUIIIUHBI CKO€ MOJEINPOBAHNE XUMHUKO-TeXHOI0rnueckux npo-ueccos (XTII). ITons-
te moaenu. Kmaccudukamnus moneneit. Bunbl monenupoBanus. , Kimaccu-
buKanus MaTeMaTHYeCKUX Mojenei. [[pruHIMITEI MaTeMaTHYeCKOTo MOJIe-
JINPOBAHMS MTPOIECCOB XUMUYECKOW TEXHOJIOTUH, bIIOUHBIN NPUHIKUIT 11O-
crpoenust maremarnyeckoid moaenu XTI, Knaccudukamus ypaBHeHHI MO-
Jenu. DTanbl NoCTpoeHus Mmarematudeckot moaenu XTI
MaremaTu4eckoe MOJeJIMPOBaAHNE THAPOAUHAMHYECKOH CTPYKTYPbI
oaHO(pa3HbIX MOTOKOB: Bpems npeObIBaHUS 3JIEMEHTOB ITOTOKA KakK CIIy-
JaifHast BenMu4nHa, Pactipenenenust BpeMeHH MpeObIBaHUS YJIEMEHTOB TIOTO-
ka, UaTerpanpHas u quddepeHnuanbas GyHKINN pacrpeeie-Hus BpeMe-
HU TIPeOBIBA-HUS HJIEMEHTOB IMOTOKA, THUMTOBBIC MOJIEIH CTPYKTYPHI TOTOKOB
MaremaTudeckoe MOJAeJTUPOBaHME TEIVI000MEeHHBIX npoueccoB: OcHO-
BBI TEIIJIOBOTO pacueTa. MaremaTH4ecKre MOIeTU TeII000MeHHUKOB, Or-
THMaJbHOE MPOEKTHPOBAHUE TEII00OMEHHOro anmnapara, [locranoBka 3a-
Ja4¥ ONTUMAJIBHOTO MTPOCKTUPOBAHUS. AJITOPUTM pacyeTa KpUTEPHs ONTH-
Mu3auuu, MoaenupoBaHue MPOTUBOTOYHOTO TEIIOOOMEHHUKA
MaremaTH4eckoe MOJAeJMPOBAHNE KHHETUKHA XUMHYECKUX PeaKIuii:
OCHOBHBIE TIOHTHSI XUMHUYECKOW KHHETUKH, Kaccudukarus peaxkiui.
Ckopoctb xumMHuueckoil peakunu. Kunernueckue ypasaenus. I[Ipocteie n
CIOXHbIe peakiuu, CreneHp npespanieHus. CTeneHb MOJHOTHI PEAKIIUN.
Crexuomerpuueckue ypaBHeHus. CTexuoMeTpuyeckast Marpuia, MeToabl
yrpouieHus mateMarnaeckor Mojenu kunetuku XTI, Ctexuomerpuue-




CKHE JIMHEWHO 3aBUCUMBIE U JIMHEWHO HE3aBUCUMBIE peakluu. JInHelHbIe
WHBApUAHTHI, DTaIbl HACHTH(PUKAIMN MATEMATHICCKON MOJ1e-T1 KHHETUKH
XUMHUYe-ckux peaxkuui, Ilpumepsr monenupoBanus kuHeTuky peakuuii XTII
MaremaTudeckoe MOJAeJTUPOBAHNE MACCOOOMEHHbIX MpoueccoB: biou-
HBI PUHIINIT TOCTPOCHHSI MOAelNel Mmacconepenadn, O0Ias xapakTepu-
CTHUKA MaTEeMaTHYECKOTO OMMHMCAHUS MACCOOOMEHHBIX MPOIECCOB , Y paBHE-
HUs OallaHCca MacChl, PABHOBECHS M KHHETHKH PEaKIUy Ha TIpUMEpe MaTe-
Marnueckor moaenu X TII, MaccooOMeHHbIH TIporiecc aacoponuu, Moe-
JTUpPOBaHUE MacCOOOMEHHOTO MpoIiecca Ha MPUMepe MOACITUPOBAHUS TTPO-
recca azacoponuu

MartemaTu4eckoe Mo1eJTHPOBAHNE XUMUYECKUX peakTopoB: Knaccudu-
Kalys XUMUYECKHX PEaKTOpOB, MaTeMaTruiecKkue MOJIeNIN Mpoliecca B peak-
Tope, Maremarnueckue MoJIeJu PeakKTOPOB UeaIbHOTO CMelIeH s, Mare-

MaTHYECKHE MOJEIN XUMHUECKUX PEAKTOPOB UACATBHOIO BBITECHEHHS],
Kackan peakTopoB ujeanbHoro cmemieHus, CpaBHEHNE XUMUYECKUX peak-
TOPOB MJICAJILHOI'O CMELIEHUS U NJCAIbHOIO BRITECHEHUS U KacKaJa peak-
TOPOB UACATBLHOIO CMEIINBAHUS
BeposiTHOCTHBIN MOAX01 K MOAeJUPOBaHUI0: DyHKIINSA OTHON MEpeMEH-
HOM, BpIOOp BHIa 1 ompeienieHne mapaMeTpoB SMIIUPHUECKON 3aBUCHUMO-
ctu. [Ipumep MOHOTOHHOM 3aBUCUMOCTH, BbIOOp BUa U OTNIpeie/IeHHE Tma-
paMeTpoB HEMOHOTOHHOM 3aBUCUMOCTH, DYHKIIUA MHOTHX MTEPEMEHHBIX.
MHuoxecTBeHHas perpeccust, [ImanupoBanue sxcriepuMenTa. [lomapii dak-
TOPHBIN dKciepUMeEHT. [IlmanupoBaHue BTOpPOro nopsiaka

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 10 IUCHUILINHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHM I0CTUKEHHUS KOMIIeTeHIIUI

ITponiecc m3yuenus aucHUIUIMHBL «MOJENIUPOBaHNE XUMHUKO-TEXHOJOTHUECKUX MPOLEC-
COB» HampasjieH Ha (popMUpOBaHUE CIEAYIOUMX KoMreTeHIui B coorBeTcTBUU ¢ PI'OC BO n
OCHOBHOM 00pa3oBaTeIbHON mporpaMmon (Tabmmma 1):

Tabmuna 1 — KoMnereHIInN 1 HHIMKATOPHI UX TOCTHXKEHUS

Kon n HauMeHOBaHNE KOMIIE-
TEHIUU

Nunukatopel 1ocTrxe-
HU

[Tnanupyemble pe3yiabTaThl 00y-
YEHUS M0 AUCLUILINHE

Oo6menpodeccnoHanbHbIE

OIIK-4 Cnocoben obecrieunBaTh
MPOBEICHUE TEXHOJIOTHYECKOTO
polecca, UCIoJIb30BaTh TEXHU-
YECKHUE CPEACTBA AJIs KOHTPOJIS
apaMeTpoB TEXHOJIOTHYECKOTO
IIPOLIECCA, CBOMCTB ChIPbS U I'O-
TOBOW MPOJIYKIINH, OCYIIECTB-
JATh USMCHCHUC ITapaMCTPOB
TEXHOJIOTHYECKOI0 Mpolecca
1P U3MEHEHUU CBOWCTB ChIPbs

OIIK-4.1 3gaeT TUIOBBIE
TEXHOJIOTHYECKHUE TIPO-
IIECChI M BO3MOKHOCTH
HUX ONTHMH3AIAH
OIIK-4.2 YMeeT UCIOJIb-
30BaTh TCXHUYECKHUE
CpeACTBa JJIsi KOHTPOJIA
Ma-pamMeTpoB TEXHOJIO-
TUYECKOro mpoIiecca,
CBOMCTB CBIPbsl U T'OTO-
BOM MPOTYKIINU
OIIK-4.3 Bnaneert HaBbI-
KaMU U3MEHEHUS Mapa-
METPOB TEXHOJIOTHYE-

3HaTh OCHOBHbIE TIOHATHUS U Me-
TOJbl MATEMATUYECKOTO aHAJIN3a,
Teopun audhepeHImanbHbIX
YPAaBHEHU, TEOPUU BEPOSTHO-
CTEN U MaTEMaTUYECKOMN CTaTH-
CTUKH

YMeTh COCTaBIATh KHHETHYE-
CKHE€ YpaBHEHUS peakiuii, orpe-
JeNIATh XapaKTep JABHKEHUS
XKUJKOCTEN U Ta30B, XapaKTepu-
CTHKH TPOILIECCOB TEIUIO- U Mac-
cornepenayu, paCCYUTHIBATH Ma-
pameTpsbl, BEIOUpATh anmnapaTypy
JUTsl KOHKPETHOTO XMMHUKO-




CKOTO MpoIiecca IIPU U3- | TEXHOJIOTMYECKOTO Mpoliecca
MEHEHHMH CBOWCTB ChIpbsl | Biiamers MeTogamu noctpoeHust
MaTEMaTHYECKON MOJIENH TUIIO-
BBIX Mpo(eccroHaNbHBIX 33a4 U
MHTEPIIPETALMU [TOTYYEHHBIX
pe3yabTaToOB

3 MecTo AuCHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunnuHa «MojaenupoBaHue XMMHKO-TEXHOJIOIMUYECKUX MPOIECCOB» M3ydaercs Ha 4
Kypce, 7 ceMecTpe.

JucrunianHa BXOAUT B cocTaB 0joka 1 «Jluciumnianael (MOIyM)» U OTHOCUTCS K 0a3o-
BOW YaCTH.

Jl511 OcBOEHUS TUCIUIUIMHBI HeOOXO UMbl 3HAHUS, YMEHHUSI, HABBIKK U / WM OIBIT MpaK-
TUYECKON JesATeTbHOCTH, COPMHUPOBAHHBIE B TPOLIECCE H3YYEHUS AWUCIUIUIMH / TPAKTUK:
«[IpuknagHas MexaHuka», « QNEKTPOTEXHUKA U AMEKTpoHHKay, «TemnoTexuukay», «IIpomeccsl u
anmapaTrbl XMMHYECKOM TEXHOJIOTHN», «IIpOM3BOJICTBO IBETHBIX METALUIOBY», «OCHOBBI IPO-
MBIIICHHON aBTOMAaTUKU U POOOTOTEXHUKNY», «ABTOMATH3AIUs IPOU3BOJACTBaY, «Teopus aiek-
TPOMETAJUTYPTUYECKUX MPOIECCOBY, «IIEKTPOTEPMHUECKUE U HIEKTPOXHUMUYECKHE MPOIECCHI
KOMIUIEKCHOU mepepadoTKu Py U KOHIIEHTpaToBy», «IIpon3BoACTBeHHAsI TPAKTHKA (TEXHOJIOTH-
yeckas (MPOEKTHO-TEXHOJIOTHYECKas) MpaKkTuka), 6 cemectpy, «TexXHOIOrHMM CO3aHHS U IIPO-
JBIKCHUSI CAaUTOB ((haKyJIbTaTHUB)».

3HaHus, yMEHHs U HaBBIKU, COOPMHUPOBAHHBIC MTPH U3YUCHUHU AUCLUUIUIMHBI «Moaeanpo-
BaHUE XHMMHUKO-TEXHOJIOIMYECKUX IMPOILIECCOBY», OYAYT BOCTPEOOBAHBI MPU H3YyYEHUH IOCIENTY-
fonmx  guctuiuinH: - «[Ipom3BoacTBeHHass — MpakTWKa — (TeXHOJIOTM4eckas  (TMPOEKTHO-
TEXHOJIOTHYECKas) MPAKTUKA), 8§ CEMECTPY.

JucuumuimHa «MoaenrpoBaHUe XUMHUKO-TEXHOJIOTHYECKUX IMPOIECCOB» YaCTUYHO pea-
au3yercs B GopMe MpaKkTUYeCKol MOoAroToBKH. [IpakTuyeckasi MOAroTOBKAa OPraHU3yeTCsl MyTeM
NPOBEICHUS / BBHITIOJTHEHUSI CAMOCTOSITETIBHBIX padoT, 1abopaTOpHBIX padoT.

JucuumnuHa «MojenupoBaHue XUMHUKO-TEXHOJOTHYECKUX IMPOLECCOB» B paMKaxX BOC-
NUTATENbHOM paboThl HampaBieHa Ha (OPMHUPOBAHKE Y O0YUAIOIIUXCSA aKTUBHOM TPaXKIaHCKOM
MO3UIMH, YBAKEHUS K MpaBaM U cBOOO/IaM YeJIOBeKa, 3HAHUS MPaBOBbIX OCHOB U 3aKOHOB, BOC-
NUTAHUE YyBCTBA OTBETCTBEHHOCTH HMJIM YMEHHUSI apryMEHTHPOBATh, CAMOCTOSATEIBHO MBICIHTD,
pa3BHBaeT TBOPYECTBO, MPO(ECCHOHALHBIE YMEHHSI UM TBOPUYECKH Pa3BUTOM JUYHOCTH, CH-
CTEMbI OCO3HAHHBIX 3HAHM, OTBETCTBEHHOCTHU 32 BBINOJIHEHHE Y4E€OHO-TIPOU3BOJCTBEHHBIX 3a-
NAaHUH U T.J.

4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKa/JleMH4eCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4Yaroluxcs ¢ npenojaBa-
TeseM (110 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOSATEJIbHYI0O Pa0oTy 00y4aroImmXxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 akan. yJac.
Pacnpenenenue o0bemMa AUCHUIUIMHBI (MOIYIISI) IO BUJAaM Y4eOHBIX 3aHSATHI MpelcTaB-
JIEHO B Tadymue 2.

Tabmuua 2 — O6beM TUCIUILIMHBI (MOIYJIs) IO BUJAM YUeOHBIX 3aHATHH

O0BEM AUCHUIUINHEL Bcero akanemu-
YECKUX YacOB




OO01mast TpPyA0eMKOCTh TUCIIUTIITTHBI

144

KonTakTHasi aynuTopHasi paboTa o0yyarommxcsi ¢ nmpenoaasareseM (1o
BH/IaM Y4eOHBIX 3aHSATHI), BCEro

64

B ToM uncie:

3aHATHSA JEeKIMOHHOI0 THNA (JICKIIMU U WHBIC Y4eOHbIC 3aHATHS, Mpery-
CMaTpUBAIOIIE TPEUMYIIECTBEHHYIO Nlepeaavy yuyeOHol nHpopMaluu me-
JTAarOTUYECKUMHU paOOTHHKAMM), B TOM 4HCIe B (pOpME MPAKTUYECKON TOJ-
TOTOBKH:

32

3aHATHS CEeMHHAPCKOro THUNA (CEMUHApHI, MPAKTHUECKUE 3aHATHS, MPaK-
TUKYMBI, JJAOOpaTOpHbIe pabOThI, KOJUIOKBUYMbI U MHBIC aHAJIOTUYHBIE 3a-
HATHS), B TOM YHClie B (popMe MPaKTUUYECKOM MOATOTOBKH:

32

CamocrosiTesbHast padoTa 00y4alOIMXCsl 1 KOHTAKTHasi padoTa, BKIIO-
yaroliasi TPYNIOBble KOHCYJbTAllU, WHIAUBUAYAIbHYIO paboTy oOydaro-
muxcsa € MOpernogaBaTCiIsIMU (B TOM YHCJIIC WHIAWBUAYAJIBbHBIC KOHCYJIbTA-
IIMN); B3aUMOJCHCTBUE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIbLHOM
cpelie By3a

80

[IpomexxyTounast arTecTamusi 00yJaronuxcsi — 3a4eT ¢ OICHKON

5 Conepxxanne TMCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEeM OTBEeICHHOI0 HA HUX KOJIMYeCTBA aKAJeMUYEeCKHUX YaCOB U BUIOB YUeOHOM

padoThI

Ta6mmia 3 — CTpykTypa U coliep>kaHie TUCIUIUIMHBI (MOJTYIIS)

HaumenoBanue pa3nenos, TeM U CO- Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOATEIBHYIO
JepXKaHue MaTepuana paboTy oOydaromuxcs U TPyJA0EeMKOCTh (B yacax)
KonrakTtHas pabora nmpenonasarens ¢ ooyqaro- | CPC
[UMUCS
Jlexuun CeMuHapckue JlaGopatopHsble
(mpakTHYeCcKue 3aHATHUS
3aHATHUSA)
O01mme NPUHIMIIBI MOIEJTMPOBAHUSA

O0mast xapakTepucTHKA 3a1a4 XH- 3
MHU4€CKOH TeXHOJOTUH, PelaeMbIX
¢ npuMeHeHueM JBM
MartemaTu4eckoe MoIeTHPOBAHHE 3*
XHMHUKO-T€XHOJOTHYECKUX MPO-
neccoB (XTII). IlousiTHe MoaesIN.
Kaaccupukanus moaeneii. Buabi
MO/1eJTUPOBAHHUS.
Kaaccudukanus MmaTreMaTH4eCKUX 2

moaesel. [l puHIUIIBI MAaTEMaTHYe-
CKOI'0 MO/1eJIMPOBAHHUSA MPOLIECCOB




XMMHY€CKOil TEXHOJOTUN.

B10o4YHbIH NPUHIUI IOCTPOEHUS 3
marematudeckoi moxeau XTII.

Kaaccndukanus ypaBHeHunii moae- 2
JIM. JTanbl MIOCTPOEHHUA MaTEeMATH-
yeckoit mogean XTII

MartemaTn4eckoe MOAeJIHMPOBAHNE THAPOAUHAMUYECKOH CTPYKTYPbI 0AHO(A3HBIX N10TO-
KOB

Bpems npeObIBaHMS 371€MEHTOB 10- 3
TOKA KaK CJIy4YaiiHasi BeJIMYUHA.

Pacnpenesienusi BpeMeHnu npedbiBa- 2
HHS 3JIEMEHTOB MOTOKA.

HNuTerpanvnas u nuddepeHuunanb- 4
Hasi QyHKIMHU pacnpeiese-Hus
BpeMeHHU NMpedbIBa-HHUS 3J1€eMEHTOB
MOTOKA.

Tunosbie MoeIH CTPYKTYPHI IOTO- 2
KOB

MaremaTu4eckoe MOAEJUPOBAHNE TEIIO00MEHHBIX MPOLECCOB

OcCHOBBI Ten10BOro pacuera. Ma- 3
TeMaTH4ecKue MOJIeJIN Tenj1006-
MEHHHKOB.

OnTnMajabHOE NPOEKTHPOBAHUE 4
TenJI000MEHHOr0 anmapara.

IlocTanoBKa 331244 ONTHMAJIBLHOTO 6
NMPOEKTUPOBAHUSA. AJITOPUTM pac-
YyeTa KPUTEPHUsi ONTUMH3ALNHU

MopeanpoBaHue NPOTUBOTOYHOIO 4
TENJI000MEHHHUKA

MaTteMaTHUYecKOe MOAC/IMPOBAHNEC KNHETUKA XUMHUICCKUX peammﬁ

OcHOBHbIE NOHATHS XUMHYECKOIi 1
KHHETHKH

Kaacenpukanus peakumii. Cxo- 6
pocTh xumMnueckoii peaknuu. Kune-
THYecKue ypaBHeHusi. [Ipoctoie u
CJI02KHBbIE PeaAKIHH.

Crenenb npespamenusi. CreneHb 4
NMOJIHOTHI peakuun. CTexuomMeTpu-
yeckue ypapHeHus. CtexumomeTpu-




YeCKas MaTpuna

MeToabl ynpoueHusi MaTeMaTuyde- 3
ckoid moaean kuaetuku XTII

CrexuoMerpuyecKue JUHEHHO 3a-
BHCHMBbIC U JIHHEHHO He3aBHUCHMBbIe
peakuuu. JInHeiiHbIe HHBAPHAHTHI.

JTanbl HACHTH(PUKAIIUA MaTeMa-
THYECKO# Moge-TH KHHETHKH XH-
MHUYe-CKUX peakuui

18

IIpumepbl MOAEIMPOBAHUS KHHE- 6
TukH peakunid XTII

MarteMaTH4YecKOe MOJde/JIMPOBaHHUEC Macco00OMeHHBIX nmpoueccoB

B10o4YHbIH NPUHIUI IOCTPOEHUS 1
MojeJIell Macconepeaadu

OO0mas xapakTepucTuKa MaTeMa- 1
THYECKOI'0 ONMCAHUS MACCOOOMEH-
HBIX IIPOLIECCOB

YpaBHeHus 6aj1aHca Macchl, paB- 4
HOBECHS] H KHHETHKHU PeaKIuH Ha
NpuMepe MaTeMaTH4YeCKOH Mo e/ TH
XTI

MaccooOMeHHBII TpoLecc acopo-
U

MoaenupoBanue Macco0OMEHHOT0 4
npoiecca Ha NnpuMepe MoAeJIMPOBa-
HUS Mpolecca aacopoumnu

MaTteMaTH4YecKOe MOJCJIMPOBAHUEC XUMHYECCKUX PECAKTOPOB

Kaaccndukannsa xXumuyecKux pe- 1
aKTOpOB.

MartemaTu4ecKue MoOJeH MpoIecca 2
B peakTope

MarteMaTHuyecKHe MOJeJIn P€aKTo-
POB HI€AJTBHOI0 CMCIICHUSA

MarteMaTH4YecKHe MOeJIH XUMHYe-
CKHX P€aKTOpPOB HI€AJIbHOI'O BbI-
TECHCHHUSA

Kackan peakTopoB njieajbHOT0
CMelleHuns

CpaBHeHMe XHMHYECKHX PEaKTOPOB 6




HACAJBHOI0 CMCIICHHUSA U H1€AJTbHO-
I'0 BBITCCHCHHUA U KaCKa/Jla PpEaKTo-
POB H1€AJTBHOI0 CMCIIIUBAHUSA

BeposiTHOCTHBIN MOAX0 K MOAEJIUPOBAHUIO

DyHKIHSA OHOI epeMeHHOI 1

Bb16op BHIA M onpe/ieSieHUe apa- 1
MeTPOB SMIHUPUYECKOI 3aBHCUMO-
ctu. [Ipumep MOHOTOHHOM 3aBHCH-
MOCTH

Br10op BHIA U onipeiesieHHe Mapa- 4
MeTPOB HEMOHOTOHHOIi 3aBHCUMO-
CTH

DYHKIUM MHOTHX IlepeMEeHHbIX. 1
MHo:KXeCcTBEHHAsl perpeccusi.

IInanupoBaHue YKCIEPUMEHTA. 1
IHo1HBINM (PAKTOPHBIN IKCIIEPUMEHT.
IInanupoBanue BTOPOro nopsiaKa.

UTOI'O no aucuuninae 32 32 80

*peanuzyeTcst B popMe MPaKTUUECKOHN MOATOTOBKI

6 BHeayauTopHasi caMOCTOSITeIbHASA Pa00Ta 00yYAOIIUXCS MO U CHUILINHE (MOTY-
JI10)

[Tpy mIaHUpOBaHUM CaMOCTOATENIBHOW PabOThI CTYJEHTY PEKOMEHYETCsl pyKOBOJICTBO-
BaThCSI CIIEAYIOIIUM pacIpe/IeICHUEM YacoB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Tabmuia 4 — Pexomenyemoe pacnpeneneHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KommnoHeHTBI caMocTOSITEIbHON PadoThl KosaunuyectBo 4yacos
H3yueHne TeopeTUUeCKUX pa3aesioB JUCLUIIIMHBI 56
BrimosHeHMEe ordeTa M moAroroBka kK 3amure PI'P 24

7 OueHoYHbIE CPeCTBA I NPOBEACHNUS TEKYIIEro KOHTPOJIA U MPOMEKYTOYHOM
arTecTAlMU O0YYAKOIIMXCS 10 JUCHUILINHE (MOYJII0)

@OoH/T OIICHOYHBIX CPEJICTB JJIS MPOBEJICHHS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPO-
MEKYTOYHOM aTTecTaluu npeacTtasiieH B [Ipunoxenun 1.

[ToyHBI KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WM MHBIX MaTepUaoB, HEOOXOIMMBIX IS
OIICHUBAHMSI PE3Y/IHTATOB O0yUYEHHUS IO TUCIMIUIMHE (MOIYIIO), MPAKTUKE XPAaHUTCS Ha Kade-
pe-pa3paboTurke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YuedHO-MeToAMUYECKOE H HH(POPMALIMOHHOE 00ecneuyeHre JTUCIIUIIIMHBI (MOILYJIs1)
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8.1 OcHoBHas nuTEparypa
OOmast ~ xuMHYecKass  TEXHOJIOTHS:  BBEIEHHE B  MOJCIMPOBAHUE  XHMHUKO-

TEXHOJIOTHYECKUX TTPOIIECCOB [ DNEKTPOHHBIN pecypc] : yuebd. mocodue / A. FO. 3akreiim.
- 3-e usn., nmepepad. u mom. - M.: Jloroc, 2012. - 304 c. - (HoBas yHuBepcuteTcKas 0uo-
JUOTEKA). - ISBN 978-5-98704-497-1. - Pexum JOCTY-
na: http://znanium.com/catalog/product/468690

Pycax C.H. MonenupoBanue cucteM ympaBieHuUs [ DIEKTPOHHBIN pecypc] : yueOHoe 1o-
coobue / C.H. Pycak, B.A. Kpumran. — DnekTpoH. TeKCToBbIe AJaHHbIe. — CTaBpOTMOJIb:
Cesepo-Kaskasckuii penepanbubiii yausepeutet, 2015. — 136 €. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/63216.html

8.2 JlononHuTENbHAS IUTEPATYpA
3enkuH B.W. [IpakTrueckuii Kypc MaTeMaTHUYECKOIO U KOMIIBIOTEPHOTO MOJIEIMPOBAHUS

[DnexTpoHHBIH pecypc] : yueObHo-pakTHUecKoe nocodue / B.W. 3eHKkuH. — DIEKTpOH.
TeKCTOBBIe NaHHble. — Kammauarpan: bantuiickuii denepanbHbIi YHUBEPCUTET WM.
Nmvmvanynna Kanrta, 2006. — 152 c. — 5-88874-732-7. — Pexum pocryna:
http://www.iprbookshop.ru/23869.html

MonenupoBaHue XHUMHUKO-TEXHOJIOTUYECKUX mporeccoB: ydebnuk / .. EdppemoB. —
M. : UH®PA-M, 2019. — 255 c. + Jlomn. MmaTrepuaisl [ DIeKTPOHHBIN pecypc; Pexum mo-
cryma  http://www.znanium.com]. —  (Beiciiice  oOpasoBanue:  bakamgaBpuar). —
dx.doi.ora/10/12737/12066

AsepuenkoB B.W. ABTroMaruzamusi MPOEKTUPOBAHHS TEXHOJOTMYECKUX IPOILIECCOB
[DnexTpoHHbI pecypce] : yuebHOe mocodue aiis By3oB / B.U. ABepuenkos, FO.M. Kaza-
KOB. — DJIEKTPOH. TEKCTOBBIE JaHHbIE. — bpsaHCK: BpstHCKUI rocyaapCTBEHHBIN TEXHHU-
yeckuit yauBepcuret, 2012. — 228 c. // IPRbooks.ru: snekTpoHHO-OMOIMOTEYHAs] CH-
cTreMa

MopenupoBanue cucrem u npoueccoB, 2013, Ned-Bopounex:@I'bOY BIIO BIJI-
TA,2013.-74 C.[DNeKTpOHHBII pecypc] - Pexxum JIOCTyMaA:
http://znanium.com/catalog/product/475379

8.3 Meroauueckue ykazaHus JUisl CTyICHTOB 10 OCBOEHUIO JUCIHUILIHHBI
Metoanyeckue ykasaHusi NIpv padoTe HAl KOHCIIEKTOM JeKIHU
B Xone neKIMOHHBIX 3aHATHH HEOOXOJMMO BECTH KOHCIIEKTHPOBAHHE y4eOHOTO Mate-

puana. OOpaniaTh BHUMaHHE Ha KaTeropuu, GOPMYJIHPOBKH, PACKPBHIBAIOIIUE COACPIKAHUE TEX
WIM WHBIX SIBJICHUM U MPOIECCOB, HAyYHbIE BHIBOJBI U MPAKTHUECKUE PEKOMEHIAINH, ITOIO0KH-
TEJIbHBIA OIBIT B OPaTOPCKOM HCKYyCCTBE. JKenaTenbHO OCTaBUTh B Pa0OYMX KOHCIEKTaX MOJI,
Ha KOTOPBIX JIeJIaTh MOMETKH U3 PEKOMEHI0BAaHHOW JIUTEPATyphl, TOMOIHSIOUINE MaTepUal Mmpo-
CJIyIIAHHOM JIEKIIMH, a TaKXKe MOAYEPKHUBAIONINE OCOOYI0 BaXKHOCTh T€X WM MHBIX TEOpETHYe-
CKUX TOJIOKeHUH. 3a/1aBaTh MpernojaBaTeslio YTOYHSIOUINE BOIPOCH C LENbI0 YSCHEHUS Teope-
TUYECKHUX TOJIOKEHUH, Pa3peLIeHHs] CIIOPHBIX CUTYallUl U T.J.
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MeTonnyeckue yKa3aHusl 0 CaMOCTOSITe/IbHON padoTe HaJA M3y4yaeMbIM MaTepHa-
JIOM M NIPH MOAT0TOBKeE K NPAKTUYECKUM 3aHATHAM

HaunnaTh Haj0 ¢ U3y4eHHUs peKOMEHI0BaHHOH JinTepaTypbl. HeoO0X0a1uMo MOMHUTD, 4TO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BeChb MaTepual, a TOJbKO ero 4acTh. OcranbHasl ero
YacTh BOCIIOJIHAETCS B MPOLIECCE CAMOCTOATENBHOM paboThl. B ¢Bs3M ¢ 3TUM paboTta ¢ peKoMeH-
JIOBAaHHOM JuTeparypoil obs3arenbHa. Ocoboe BHUMAaHHE TIPU ATOM HEOOXOAMMO OOpaTUTh Ha
COJIepKaHNE OCHOBHBIX IOJIOKEHUH W BBIBOJIOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
MPAKTUYECKOTO MPHJIOKEHUS pacCMaTpUBAaEMbIX TEOPETUUYECKHX BOIPOCOB. B mpoiecce »Toi
paboTbl HEOOXOAUMO CTPEMHUTBHCS MOHITH M 3alIOMHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
MOTr0 MaTepuaina, MpUMepbl, MOSICHSIIOIINE €ro, a TaKke pa3o0paThCs B WILTIOCTPATUBHOM MaTe-
puane u T.n.

MeToanuyeckne yKa3aHHs 10 BbINOJHEHUIO pacyeTHO-Tpaduyeckoi padoTbl

Teoperuueckast 4acTh pacdeTHO-TpadUuecKoil paboOTHI BHIOIHSAETCS 110 YCTAHOBICHHBIM
TeMaM C UCIOJIb30BAaHUEM IMPAKTHUYECKUX MaTtepuanoB. K kaxmoi TemMe pacdueTHO-TpadudecKoit
paboThl pEeKOMEHTyeTCsl IPUMEPHBIH NepeYeHb Y3JI0BBIX BOIPOCOB, CIIMCOK HEOOXOIUMOM JHTe-
patypsl. M3naras Bompockl TeMbI, CIeyeT CTPOro MpuiepKuBaThCs MiaHa. PaboTa He noimkHa
IPECTaBIATh MepecKa3 OTNENbHBIX IUIaB y4eOHMKa WM yuyeOHoro mocobusi. Heo6xoaumo us-
JIO)KUTh COOCTBEHHBIE COOOpa)KEHHS MO CYIIECTBY M3JaraéMbIX BOIPOCOB, BHECTU CBOU Mpe-
noxeHus. OOIIKe MOJIOKEHHs! JJOKHBI ObITh TOAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TIPUMe-
pamu. Mznaraemblii MmaTepuan npu HEOOXOAMMOCTH CleIyeT MPOMJLTIOCTPUPOBATh TabIUIIaMHU,
cXeMaMH, JuarpaMMamMHy U T.1.

8.4 CoBpemeHnHble TpodeccroHabHbIE 0a3bl JaHHBIX U WH()OPMAIMOHHBIC CIIPABOYHBIC
CHCTEMBI, HCII0JIb3YEMBIE TPU OCYIIIECTBICHUN 00pa30BaTEILHOIO MpoIiecca M0 TUCIUILIIMHE

1. znanium.com: >JIeKTpOHHO-OMOMMOTEYHasi cucrema : caiit. — Mocksa, 2021 — OOO

«3naanym» — URL: http://www.znanium.com (zmara obpamienus: 15.06.2021). — Pexxum
JOCTYTIA: JIJISl 3apETUCTPHUP. TTOITB30BATEIICH.

2. iprbookshop.ru: snekrponHo-0MONMMOTEYHAst cucteMa : caiit. — Caparos, 2021 — OOO
«Komnanus \"A# [Tu Ap Meaua\"» — URL: http:\\W\www.iprbookshop.ru (nata oOpare-
Hus: 15.06.2021).

8.5 Tlepeuenp pecypcoB MHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHETY,
HEOOXOIUMBIX TSI OCBOCHUS TUCITUTIIUHBI (MOIYJIsS)
1. HMnadopmamnmonHas CHCTEMBI JOCTYyMA K 3JIEKTPOHHBIM KaTajoraM OuOmuorex cdepsl 00-

pazoBanuss u Hayku (MC OKBCOH) [OnektpoHHbIi pecypc]. - Pexum npocryma:
http://www.vlibrary.ru/

2. «eLIBRARY.RU» [DOnexkTpoHHBIH pecypc|: Hay4dHas 3JeKTpoHHas Oubimoreka. — Pe-
kUM nocrtyna: http://elibrary.ru

8.6 JIumeH3noHHOE ¥ CBOOOHO PaCIpOCTPaHIEMOE MMPOrpaMMHOE 00eCIIeYeHHE, UCTIOb-
3yeMoe MPH OCYIIECTBICHUH 00pa30BaTEIBHOTO MPOIECcca M0 TUCIUTIIHHE

Tab6muia 5 — [lepedeHp UCMOIB3yeMOro MPOrpaMMHOTO OOECTICYCHUS

Haumenoanue 10 PexBU3UTHI / yCIIOBHSI HCTIOb30BaHUS

Mathcad Education JHorosop Ne 106-AD120 ot 27.11.2012

Microsoft Imagine Jlunen3uonneiit 1oroBop A2223 Ne008/65 ot 11.01.2019
Premium
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OpenOffice CB0OO/IHAS JIUIICH3US, YCIIOBHSI UCIIOJIB30BAHHUS IO CCBUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alHOHHO-NEAATOTMYECKHUE YCIOBUSA

Opranuzanust 00pa3oBaTeIbHOTO MPOIECCa PEriiaMeHTUPYETCs y4eOHBIM TUIAHOM | pac-
NUCaHWEeM y4eOHBIX 3aHATUH. SI3bIK 0OyueHHs (mpemogaBaHusi) - pycckuil. [[ns Bcex BuIOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKHI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIAMBHIYaIbHONH 0Opa30BaTENbHOM TPaeKTOpPUMU O0ydaro-
IIMKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONUX MTUCIHILINH U MPO(EeCCHOHAITBHBIX MOJTY-
JIeil, OCBOEHHBIX B MPOIIECCe MPEANISCTBYIOMIET0 00yUeHHs, KOTOPBI 0CBOOOXKAAeT 00yJaroIe-
rocsi OT HEOOXOIMMOCTH WX MTOBTOPHOTO OCBOCHHUSL.

9.1 OOpa3oBaTe/bHbIE TEXHOJIOTUH

Y4eOHbIil mporiece Mpy MpenoiaBaHuy Kypca OCHOBBIBACTCS HA UCIOIB30BAHUU TPaIH-
IIUOHHBIX, NTHHOBAIIMOHHBIX M WH(POPMAIMOHHBIX 00pa30BATEIbHBIX TEXHOJIOTHU. TpaguiroH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHH TPEACTABICHBI JCKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGp%OBaTeHBHBIe TCXHOJIOTUU HUCIOJIB3YIOTCS B BUJC HUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX ¥ HHTEPAKTUBHBIX ()OPM TpoBeeHus 3aHsaTHidl. THpopManmoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTHMH PEATU3yIOTCS MYTEeM AaKTHBHM3AIMH CAaMOCTOSTENBHOW pPaOOTHI
CTYJICHTOB B MH(OpPMAIIMOHHOK 00pa3oBaTeIbHOM Cpeie.

9.2 3aHATHA JEeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC MPEAINoiaraeT CUCTEMAaTU3UPOBAHHOE HU3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoif iekiinu 1eKTop 00s3aH NMpenynpeauTh CTYAEHTOB, IPUMEHUTEIFHO K KaKOMY
06a3zoBOMY yueOHUKY (yueOHUKAaM, Y4€OHBIM TOCOOUSIM) OyIeT MPOYUTaH KypcC.

JleKIMOHHBIN Kypc MOJDKEH JaBaTh HauOOJbIIUH 00BbeM HMH(OpMAIMK M 00ecreynBaTh
Oosee rry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIHHO MEHBINCH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYIEHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

9.3 3aHATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEJICTABISAIOT COOON NETATU3AIMIO JIGKIIMOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHUS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHO# (hopMOHi TIPOBENICHHS] CEMUHAPOB SIBISETCA 00CYXAeHuEe Hanboee mpoliaeM-
HBIX M CIIO’KHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKkKe pa300p NMPHMEPOB U CHUTYyallMd B
ayJIUTOPHBIX YCIOBHX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIbTHPOBAHHE CTYJCHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh HA CEMHUHAPCKUX 3aHATHIX OLIEHUBACTCS 10 CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, TIpe/IIaraeMbIe MPETo/1aBaTeleM;

- y4acTHe B IUCKYCCHUSX;

- BBITTOJTHEHHUE MTPOCKTHBIX U MHBIX 3a/JaHUH;

- ACCHCTUPOBAHME MPEIOIaBATENIO B IPOBEACHUH 3aHATHH.

OtBeT oKeH OBITh APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

JIoKmaapl ¥ ONMOHMPOBAaHHE JOKIAZOB MPOBEPSAIOT CTENEHb BIIAJACHHUS TEOPETHYECKUM
MaTepHajoM, a TaKXkKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.
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OneHuBaHue 3a/1aHUM, BBIMIOJIHEHHBIX HA CEMHUHAPCKOM 3aHSTHH, BXOJUT B HAKOILJICH-
HYIO OLICHKY.
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9.4 CamocrosiTe/ibHasi padoTa 00y4alOIIUXCS M0 JUCHUNINHE (MOAYJII0)

CamocrosarenbHas paboTa CTYAEHTOB — 3TO NIPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
NpUOOpETEeHUs! CTYJEHTOM HOBBIX 3HAHUU, YMEHUN 0€3 HEMOCPECTBEHHOI'O y4acTHus Mpernoja-
BaTeNs, XapaKTePU3YIOIIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLICHKOM Pe3yJabTaTOB JAEATEIBHOCTH 00YYaroIIerocs.

Lenu camocTOATENHHON pabOTHI:

- CUCTeMaTu3anus 1 3aKpEIUICHHE MOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHUU CTYICHTOB;

- yrayOJieHHe U pacllupeHne TeOPEeTHUECKUX 3HaHUM;

- (opMupoBaHUEe YMEHHUH HCIOIBb30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHIO,
CHEUUATIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATEIILHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHS], TBOPUYECKOW MHUIIUATHUBEI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOpPEATIN3aL1u;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrodarenbHas paboTa MOXKET OCYIIECTBISATHCS MHAMBUAYAJIbHO WIN TPYNIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHOM TEMaTHKHU.

TexHoMOTHMA OpraHU3aIMK CaMOCTOSTEILHONW pabOTHl CTYIEHTOB BKJIIOYAET MCIOJIH30BaA-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHON pabOThl CTYJEHTOB MOXKET
MIPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CTyneHTbl JOJDKHBI MOAXOAWTH K CaMOCTOSITEIbHOM pabdoTe Kak K HauBaXHEHUIIeMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETUUYECKUX 3HAHUMN, BbIpaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONpeIeICHHBIX HABBIKOB M MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOM JINTEPATYPHI.

9.5 MeToanuyeckue yKazaHus 1JIs 00y4AIOMIUXCS M0 OCBOEHHUIO U CIIUTIIMHbI

[Tpy M3yd4eHu AUCHUILTIHBI 00yYaroIUMCs 1eTIeCO00Pa3HO BIMOIHATH CIEAYIOIINE pe-
KOMEHAINH:

1. 3y4yenne yaeOHOM TUCITUTUIMHBI TOJKHO BECTUCH CHCTEMATHIECKH.

2. Ilocne n3yueHus: Kakoro-mu0Oo paszena no yueOHUKY WM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTC IO MaMATU BOCIIPONU3BCCTH OCHOBHBLIC TCPMUHBI, OMPCACIICHUA, ITIOHATUA pa3ac-
na.

3. OCOGOG BHUMAHHUC CICAYCT YACINUTH BBIIOJIHCHUIO OTUYCTOB 110 NPAKTUYCCKUM 3aHATU-
M Y UHAUBHUIYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bcst TeMaTHKa BOIIPOCOB, U3YYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA Ha JICKIUAX IPCIIO-
naBaTeneM. VMM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPHOJUUYECKON
HaY4HOI uTeparype) Uit 6ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYCHHBIX Ha JICKIHH.

[Ipu camocTosaTenbHON TPOPaAOOTKE Kypca 00y4JatoImuecst TOJKHBL:

- IPOCMATPUBATh OCHOBHBIE ONpEeNICHUs U (DaKTBI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHSITUM MaTepual U JOMOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JJaHHOHN TEME JINTEpaTyphl;

- U3yYUTh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABISTH TE3UCHI, aHHOTALIUU U KOHCIIEKTHI
HaH6onee BaXXHbBIX MOMCHTOB,

- CaMOCTOSITEIbHO BBIMOJIHATH 33JaHUsI, aHATIOTMYHBIE MTPeIjlaraéMbIM Ha 3aHITHSIX;

- UCTIOJIB30BATh JJISi CAMOIPOBEPKU MaTepHajbl (OH/A OLIEHOUYHBIX CPEJICTB.
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10 Onucanne MaTepuaJIbHO-TEXHMYECKOro odecrnedeHHs1, He00X0AMMOro AJIsl 0Cy-
HIECTBJIEHHUS 00Pa30BaATEJILHOIO Mpolecca Mo AU CHUILINHEe (MOLYJII0)

10.1 YuyeOHo-1200paTOpHOE 000PYIOBAHUE

Tabnuua 6 — [lepeyenb 000pyI0BaHUs J1AOOPATOPUHU

Aynutopus | HammeHnoBanue ayautopuu (1abopatopun) Hcnons3zyemoe o6opyno-
BaHUE
202/3 JlaGopaTopust 9BM u BEIYMCIUTEIBHBIX TPOMBIIII- IlepconanbHbIE KOMIIbIO-
JICHHBIX CETeH TEphI

10.2 TexHu4eckue u 31eKTPOHHbIE CPeCTBA 00y4eHH

[Tpu npoBeeHNH 3aHATUN UCTIONB3YETCS ayAUTOPHs], 000pyIOBaHHAS MPOEKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) JJIs1 0TOOpakeHus npe3eHTanuii. Kpome Toro, npu npoBeaeHUH
JIEKIUH U MPAKTUYECKUX 3aHATUN HE0OXOIUM KOMIBIOTEP C YCTAaHOBJIECHHBIM Ha HEM Opay3epoM
U IPOTPaMMHBIM 00€CTIEYeHUEM JUTsl IEMOHCTPAIMH MTPE3CHTALHA.

11 Uuble cBeaeHus

MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 UHBAJIMAOB

OcBoeHHE MUCIUIUIMHBI O0YYAOIUMUCSA C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 310POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMHU OOY4YalOIIMMUCS, TaK U B OTIEIBHBIX
rpynnax. [Ipeamnonaratorcst crieluaibHbIE YCIOBUS AJIS MOTYYCHHUSI 00pa30BaHUs 00yUYarOIIIMHU-
Csl C OrPAaHUYECHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-niearorndeckuii cocTaB 3HAKOMUTCS C TMCHUXOJOT0-(DU3HOTOTHUSCKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYECHHBIMH BO3MOXHOCTSMHU 3710pO-
BbSI, MHJIMBUyaJTbHBIMUA MPOTPAMMaMH PEaOMINTALMA UHBATUIOB (Mpu Hanmmuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISICTCS JOTIOJHUTEIbHAS MOJAJIEpKKa MPernoaBaHusl ThIOTOPAMHU, TCHXO-
JIoTaMH, COIMAILHBIMU paOOTHUKAMU, TIPONICIIMMHU MTOATOTOBKY aCCHCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIiMu MuHoOpHayku P® (yTB. 8 amperns
2014 r. N AK-44/05BH) B Kypce MpEAIoyiaraeTcsi MCIOJIb30BaTh COLMAIbHO-aKTHUBHBIE U pe-
(ieKCUBHBIE METOABI 00YUEHHUSI, TEXHOJOTUU COLIMOKYIBTYPHON peabuIuTaIK C LEeNbl0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU TMOJTHOIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUHW C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHuecko rpymnne. [lonbop u
pa3zpaboTka y4eOHBIX MaTepUaIoB MPOU3BOAATCS C YUETOM MPEJOCTABICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CPEICTB M HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nucHuiuivHbl JuinamMu ¢ OB3 ocyliecTBiIgeTcs ¢ UCMOIb30BAaHUEM CPEICTB
o0ydeHus O0IIero W CrenuaaIbHOr0 Ha3HAYCHUS (MEPCOHAIBHOTO U KOJUIEKTHBHOTO HCIIONB30-
BaHMs). MatepruaabHO-TEXHUUECKOe 00eCriedeHHe MPeayCMaTPUBAET MPUCTIOCOOJICHUE ayIUTO-
puit k Hyxaam aun ¢ OB3.

dopma npoBeACHUs aTTECTAllMK IJIsl CTYACHTOB-UHBAJIHNIOB YCTAHABIMBAETCS C YUETOM
WHANBUAYAIBHBIX TIcUXopu3nueckux ocodennocreit. st crynentoB ¢ OB3 npexycmaTpuBaet-
csl JocTymnHas (GopMa IpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TICUATHOW WM DSIEKTPOHHOH Qopme (I IUI ¢ HAPYMIEHUSMU OIMOPHO-
JIBUTATEIHLHOTO armapara);
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- B Ie4aTHOM (popMe MM AIIEKTPOHHOH (opMe ¢ yBETUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (VIS JIWIT C HAPYIICHUSIMU CITyXa, PEUH, 3PCHHUS);

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJaHus BCIYX (ISl JIUI C HAPYIICHUSIMU 3PEHU).

CtyneHTaM ¢ MHBaIWIHOCTHIO YBEIMUMBACTCS BPEMsS Ha IMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpHBaeTCsl AOCTyIHast (opMa mpenocTas-
JICHUS] OTBETOB Ha 33J]aHUs, & IMEHHO:

- MMCbMEHHO Ha Oymare Wi HaOOPOM OTBETOB Ha KOMIbIOTEpe (IS JIHII C HApYLICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOXKHBIX BAPUAHTOB C MCIIOJIB30BAaHUEM YCIYTI aCCHUCTEHTa (151
JIMI] C HApYHIEHUSIMH OIIOPHO-BUTaTEIBHOTO aapaTa);

- YCTHO (7151 JTUI] ¢ HAPYIIEHUSIMH 3pEHHSL, OTIOPHO-ABUTaTEIbHOTO armapara).

[Tpn HeoOxoaMMOCTH U1t 00YHArONIMXCS C MHBAJIMIHOCTHIO MPOIeTypa OLCHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Ipunoxenue 1

®OH/ ONEHOYHbLIX CPEACTB

no JIMCIMIIIMHE

«MOJ]eJ'II/IpOBaHl/Ie XUMHUKO-TEXHOJOIMIECCKHUX ITPOUECCOB»

Hanpasnenne noaroToBku

18.03.01 XumMuueckass TEXHOJIOTUS

Hampasnennocts (mpoduis) oOpa3zoBa- | TexHomoruu mnepepabOTKH TOJIE3HBIX HMCKOMAEMBIX U
TEJIbHOHN IPOrpaMMBbl

H3BJICUCHUS JparouCHHbIX MCTAJIJIOB

KBanudukarus BeITyCKHUKA

bakaiasp

['on Havana moaroroBku (mo yuebnomy | 2021

IJIaHy)
®opma o0yueHHs Ounas popma
TexHomorust 00yueHus TpaguuuoHHas
Kypc Cemectp TpynoeMkocTs, 3.€.
4 7 4

Bun npomexyTouHOM arTecTaluu

ObecneunBaroliee NoapasieieHue

3ayeT ¢ OIEHKOHU

Kadenpa «XuMust 1 XUMUYECKHE TEXHOIOTHN)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHHS] KOMIIeTeHIUI

Tabmmma 1 — KomneTeHuu u M"HAMKATOPHI UX TOCTHKCHUS

Kon n HauMeHOBaHMEe KOMIIE-
TEHIUU

Nuaukatopel 1ocTrxe-
HU

[Tnanupyemsble pe3ynbTaThl 00y-
YEHUS M0 AUCLUILINHE

O6menpodeccrnoHanbHbIE

OIIK-4 Cnocoben obecrieunBaTh
MPOBEICHUE TEXHOJIOTHYECKOTO
polecca, UCIoJIb30BaTh TEXHU-
YECKHUE CPEACTBA AJIsi KOHTPOJIS
apaMeTpoB TEXHOJIOTHYECKOTO
IIPOLIECCA, CBOMCTB ChIPbS U I'O-
TOBOW MPOJIYKIIMH, OCYIIECTB-
JATh USMCHCHUC MTapaMCTPOB
TEXHOJIOTHYECKOI0 MpoLecca
1P U3MEHEHUU CBOWCTB ChIPbs

OIIK-4.1 3gaeT TUIOBBIE
TEXHOJIOTHYECKHUE TPO-
IIECCHI ¥ BO3MOKHOCTH
X ONTUMH3AUN
OIIK-4.2 YMeeT UCIIOJIb-
30BaTh TCXHUYCCKUE
CpEACTBA JIJIsi KOHTPOJIA
napameTpoB TEXHOJIOTH-
YECKOro mpoiiecca,
CBOMCTB CBIPbsl U I'OTO-
BOW MPOTYKIIHHA
OIIK-4.3 Bnaneer HaBBI-
KaMU WU3MEHEHMS apa-
METPOB TEXHOJIOTHUYE-
CKOro TpoIriecca rnpu u3-
MEHEHHUHU CBOWCTB CBIPbS

3HaTh OCHOBHbIE TIOHATHUS U Me-
TOJbl MATEMATUUECKOTO aHAJIN3a,
Teopun audhepeHImanbHbIX
YPAaBHEHU, TCOPUU BEPOSITHO-
CTE! U MaTEMaTUYECKOHN CTaTH-
CTUKH

YMeTh COCTaBIATh KHHETHYE-
CKHE€ YpaBHEHUS pEeaKIHii, orpe-
JeNIATh XapaKTep JABHKEHUS
XKUJKOCTEN U Ta30B, XapaKTepHU-
CTHKH TPOIECCOB TEIUIO- U Mac-
corepenayu, pacCCUUTHIBATH Ia-
pameTpsbl, BEIOMpATh anmnapaTypy
JUTSl KOHKPETHOTO XUMHUKO-
TEXHOJIOTUYECKOr0 IMpoliecca
Bnagers MeTogamu noctpoeHust
MaTeMaTH4eCKON MOJIEH TUIIO-
BBIX MPo(hecCHOHANBHBIX 337129 U
MHTEPIPETAIMH [TOJTY4EHHBIX
pe3yIabTaTOB

Tab6muia 2 — [TacmopT ¢oHa OIEHOYHBIX CPEJICTB

KonTtpoaunpyembie DopmupyemMas HanmenoBanue IToxka3aTenu OLeHKHU
pa3aeibl (TeMbl) QM C- KOMIIeTeHIUSA OLIEHOYHOI0 Cpe/-
HMITHHBI CTBa
Pazpensi 1 -7 OIIK-4 3amuTa npakTuye- | ApryMEHTHpOBaHHOCTb
CKHX paboT OTBETOB
Pasnmener 1 -7 OIIK-4 PI'P [TonHOTa ¥ TPaBUILHOCTH
BBITOJIHEHUS 3a/1aHUS

2 Meroauyeckue MaTepuaJibl, ONpeaeaolue Npoueaypbl OlleHUBAHUSA 3HAHWH,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSTeIbHOCTH, XapaKTepu3yume npouecc popmupo-

BAaHUA KOMIIETEHIMIA

Meroanueckue Marepuaisl, ONPEACIIAIONIUe IPOLEeAYPbl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIBHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKON KapThl AUCIH-

TUTHHEI (Tabnuma 3).

Tabmmia 3 — TexHosornueckas Kapra

HauMenoBanue
OLIEHOYHOI0 Cpei-
CTBa

Cpoxu
BbINOJTHEHU S

Ixamaa one-
HUBAHUA

Kpurepun
OlleHUBAHMS
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HaumeHoBaHue
Cpoxu HIkana oue- Kpurepun
OLICHOYHOI0 CpeJ-
BbITIOJIHCHUS HUBaHUA OLICHUBAHUS
cTBa
5 ceMecTp

IIpome:kyTounasi arrectanusi B popme «3auyeT ¢ OLEHKOID)

JlaGopaTtopHasi pa- | B TeueHue ce- | 5 0anios 5 GawioB — CTYIEHT IOKa3ajl
bora 1 MECTpa OTJINYHBIC HABBIKU IPUMEHEHUS
JlaboparopHast pa- | B TedeHHe ce- | 5 6amioB MOJTYUeHHbBIX 3HAHMH U YMCHUH
Gota 2 MECTpa IpU pelieHnd TPodeCCHOHATB-
JlaGopaTopHast pa- | B TeueHue ce- | 5 0amioB HEX 34184 B DAMKAX YCBO-
6orta 3 MecTpa
JlaGopaTtopHasi pa- | B TeueHue ce- | 5 0anios CHHOI'O y4EOHOIO MaTepHaa.
60Ta 4 MecTpa 4 Gayula — CTYJCHT MOKa3al XO-
JlaGoparopHast pa- | B TE€UEHHE ce- | D OaioB POMINE  HABBIKM  IIPUMCHCHILL
oota 5 MecTpa IOJTY4YCHHBIX 3HAaHWU W YMCHHUA
IpH pelieHnd MpodeccroHab-
JlaboparopHast pa- | B TedeHHe ce- | 5 6amioB HBIX 33784 B PaMKaxX yCBOCHHO-
6ora 6 Mectpa T0 yueOGHOTO MaTepHana.
JlaboparopHast pa- | B TeueHHE ce- | 5 OamIoB 3 Gayiia — CTYJIEHT NOKA3al y710-
oorta 7 MecTpa BJICTBOPUTECIIEHOC BJIAZICHUC
HABBIKAMH TIPUMECHEHHS TIOJTY-
YECHHBIX 3HAHUM U YMEHWH IIpU
pemieHn  Tipo(eCCHOHATTBHBIX
3a7a4 B paMKaX YCBOEGHHOI'O
yueOHOro Marepuara.
2 OGamma — CTYIEHT TPOIEMOH-
CTPUPOBAIT HEJIOCTATOUHBIN YpO-
BCHb BIIAJICHUS YMEHUSMH U
HaBBIKAMU TIPU PEIICHUH TIPO-
(hecCHOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO Y4eOHOTO Marepua-
Ja.
PI'P B TedyeHue ce- | 30 6amioB 30 Ga/uiOB — CTYACHT IOKa3ajl

MecTpa

OTJIMYHbIE HABBIKK TPUMEHEHUS
IIOJTYYCHHBIX 3HAHUM U YMEHUU
NPy PEIeHHH MPOQECCHOHATh-
HBIX 33/1a4 B paMKax YCBO-
€HHOTO yueOHOTr0 MaTepuara.

20 GamnoB — CTYIEHT MOKa3al
XOpOIIIME HABBIKU MPUMEHEHUS
IIOJTYYCHHBIX 3HAHUM U YMEHUU
NPy PeIeHHH TPOQECCHOHATB-
HBIX 33/1a4 B PaMKaxX YCBOSHHO-
r0o yueOHOro Marepuara.

15 GamnoB — CTyIEHT MoOKazal
YJIOBJIETBOPUTENIHLHOE BIIAJICHHE
HABBIKAMH TIPUMEHEHHS TOJY-
YEHHBIX 3HAHUI W YMEHUH TpU
petieHn  PogeCCHOHATBHBIX
3a7ad B paMKax YCBOEHHOI'O
y4eOHOro Marepuana.

0 GayuToB — CTYIEHT MPOJIEMOH-
CTPUPOBAI HEJOCTATOUHBIN YPO-
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HaumeHoBaHue
Cpoxu HIkana oue- Kpurepun
OII€HOYHOI0 Cpe/-
BbINOJTHEHU S HUBaHUSA OlleHUBAHUS
cTBa
BCHb BIQJICHUS YMEHUSIMH U
HaBBIKAMU IIPU PELICHUU IIPO-
(heccroHaANBHBIX 3371a4 B paMKax
YCBOGHHOTO y4eOHOro Marepua-
Ja.
NTOI'O: - 65 6amioB -

Kputepun oneHku pe3yibTaToB 00y4eHUsI 10 AN CUMUILIMHE:

0 — 64 % oOT MakcUMajgbHO BO3MOXKHOW CYMMBI OalJIOB — «HEYIOBJIETBOPUTEIHLHOY
(HEIOCTaTOYHBIN YPOBEHD ISl POMEKYTOYHON aTTECTAIlMU O JUCIUILTHHE);

65 — 74 % OT MakCHMMalbHO BO3MOXXHOW CYMMBI OallJIoOB — «YyIOBJICTBOPUTEIHLHO)
(moporoBbIii (MUHUMAJIBHBIN) YPOBEHb ),

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOLIO» (CPeIHUN YPOBEHbD);
85 — 100 % oT MakcHMaIbHO BO3MOKHOM CYyMMBI 0AJUIOB — «OTJIMYHOY (BBICOKUI (MaKCH-
MaJIbHbIi) YPOBEHD)

3 TunoBble KOHTPOJIbHBbIE 3aJaHUSI MM HHbIE MaTepuajbl, HEOOXOAUMbBbIE IS
OLlEHKHU 3HAHMH, YMEHHUI, HABBIKOB U (WJIH) ONBITA AeAITEJbHOCTH, XapaKTepu3ylolue
npouecc popMupoBaHHUA KOMIIETEHIIUH B X0/1e 0CBOeHHs 00pa30BaTeIbHOI MPOrPaMMBbl

3.1 3apanus IS TeKyIIero KOHTPOJIsl yCleBaeMoCTH

Humeepanvuas u ouggepenyuanvuas ynkyuu pacnpeoenenus spemenu npedvleanus
INIEMEHMO8 NOMOKA

1. DKCTepUMEHTATBHOE U3YUEHUE PaCIIpeIeIICHIsI BpeMEHHU MPeObIBaHUS JIEMEHTOB
MOTOKA.

2. NmnynbscHas mogayda Tpaccepa.

3. [Tonaya Tpaccepa B Bue €IMHUYHOIO CKayKa.

4, DyHKIMH OTKJIMKA

OnmumansHoe npoekmupogarue meniooOMeHHO20 annapama

1. Pacuer crommocT TemI000MEHHHKA.

2. Pacdetr cTOMMOCTH HacCOCOB M YCTAHOBOYHBIX MOITHOCTEN JIBUTATENICl HACOCOB.

Mooenuposanue npomugomouno2o menio0OMeHHUKA

1. B npsMOTOYHOM TEMI000OMEHHUKE THUIA «Tpyda B TpyOe» OXJIaxAaeTCsl STHUIIO-

BBIit 9up oT Temmeparypsl T,(x=0) pasroit 30°C 1o T,(X=L) pasroii 5°C. Oxmaxenue >dupa
OCYIIIECTBIISIETCSI PacCOJIOM, MOCTYHAIOUIMM M3 XOJIOAWJIBHOW YCTaHOBKM MpPH TEMIEpaType
T.(x=0) paBuoii —17°C. O6bemubIi pacxox sdupa 6,98 M/ 4, paccoma — 2,61 m°/ u; xuamerp
BHyTpeHHelH TpyOsl — 0,038 M; muroTHOCTH 3dupa 716 Kr/m® paccoma — 1150 KI/M>; TeroeM-
KocTb 3¢upa — 0,514 kxan/(xr rpax), paccona — 0,813 kkan/(kr rpan); Ko3pGUIHEHT TerIone-
penaun — 475 KKaJ'I/(MZ 4 rpax). Haiitu niuHy TenminooOMeHHrKa, HE0OOXOAMMOTO sl CHUYKEHUS
TeMIIeparypsl 3gupa 70 3aJaHHOTro 3HadeHus. OnpeaenuTs TpoQuiIu Temrneparyp 3¢upa u pac-
coJjia 1Mo JUTMHE TEeIJI000OMEHHMKA. 3a YCIOBHBIM HYJIb MPUHATH TemmepaTypy T,(x=0) = -17°C.
Torma T,(x=L) = 22°C, T,(x=0) = 0°C, T,(x=0) = 47°C.

2. HccnenoBarh cTallMOHAPHBIM PEXXHM pabOTHI TEINIOOOMEHHHMKA THIA «TpyOa B
TpyOe», UCTIONB3Ysl IaHHbIE, IPUBEACHHBIC B 3a1aHUM | 1is citydast mpoTHBOTOKa. COMOCTaBUTh
3 PeKTUBHOCTH TETNIOOOMEHA B 000MX CIydasx, €CJIH JIJTHHA TeI1oooOMeHHuKa 60 M.

3. Onpenenuts HEOOXOIUMYIO JUIMHY HPOTHBOTOYHOIO TEIJIOOOMEHHHMKA ISt
oxnaxueHust 1,6 M>/a Cepoyriepoia OT TEMIEPATYPhl KUTICHUS 46,3°C n0 22°C. Oxunaxaromas
BOJIa HArpeBaercs A0 25°C. JuameTp BHyTpeHHEW TpyOwl TerutooomenHuka 0,075 m; pacxon
oxnaxkgaromer Boael 0,32 M3/q; IJIOTHOCTh cepoyriepona —129 KF/M3, Bonel — 998
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KI/M>;TeIIIOEMKOCTb cepoyriepona — 0,32 kkan/(xr rpan), Boasl — 0,999 kkan/(kr rpan); kodh-
dbunueHT teronepenayn — 168 KK&U‘I/(MZ KT Tpaj).

4, s HaliieHHOHN [UTMHBI TEMJIOOOMEHHHKA HCCIIENOBATh CTAI[MOHAPHBIA PEXKUM
IPSIMOTOYHOTO TEIUIOOOMEHHUKA. Y CTaHOBHUTbH, KaKyli0 TeMIlepaTypy MpHOOpeTaeT oxjiaxkiae-
MBI TOTOK. OTpenenuTs NpoQuiii TeMrIepaTyp Mo JJIMHE TETIO00OMEHHUKA.

Ilpumepwr moodenuposanus kunemuxu peaxyuti X111

1. OnpeneneHre CKOPOCTH XUMUYECKON peakiuy.

2. CocraBiieHHE CTEXMOMETPUUECKOTO YPAaBHEHUS PEAKIUU.

3. Kunerndeckue ypaBHeHHsI IPOCTHIX AIEMEHTAPHBIX PEaKIU.

4, Kunernueckue ypaBHEHUS CIOXKHBIX PEAKIM U COOTBETCTBYIoIUE UM qudde-
pEeHIMAIbHbBIE YPAaBHEHHUS.

S. HaxoxneHre KHHETUYECKUX KPUBBIX.

Vpaenenus bananca maccol, pagnosecusi u KUHEMUKU PeaKyuu Ha npumepe Mamemamu-
yeckou mooenu XTI1

1. OO01mas XxapakTepuCTHKa MATEMaTHIECKOTO OITUCAHMS CHCTEMBI
2. [MpuHuMn MaTepuanbHOTo OanaHca.
3. [Tpumenenue 6anmanca Macchl B Marematudeckoit moaenu XTI

Mooenuposanue maccoobmennozo npoyecca Ha npumepe MOOeIUPOBAHUS Npoyecca ao-
copbyuu

1. VYpaBuenus marepuansnoro 6amanca XTII

2. YpaBHEHUs KMHETUKH copOumu, paBHOBecus copommu XTI

3. VYpaBHeHus TeruioBoro Oananca, nepenaun teria X TT1

Cpasnenue xumuueckux peakxmopos uoeanrbH020 CMeuwenus U U0eaIbHo20 8blMeCHeHUs U
Kackaoa peakxmopos uoeaibHo20 CMeuusanus

1. CpaBHeHHE XUMUYECKHX PEaKTOPOB IpU MOMOIIM NapaMeTpa BpeMeHH MpeObiBa-
HUSL.

2. AHanu3 pacyeTHBIX HopMyI.

3. HaxoxxaeHue cTerneHu npeBparieHusl.

4, [Tomyuenue rpaduyeckoil 3aBUCUMOCTH peakTopa UeabHOTO CMEIIMBAHUS U pe-
aKTOpa UJCaTbHOTO BRITECHEHHUS.

5. CpaBHUTENBHBIN aHATU3 MPOLIECCOB PA3JTUYHBIX PEAKTOPOB.

Buibop 6uoa u onpedenenue napamempos HeMOHOMOHHOU 3A8UCUMOCU

1. DTanbl MOACITUPOBAHUS.

2 OcCHOBHBIE 3aBUCUMOCTH U TTapaMeTpPhI JJIs KX BBIOODA.

3. MoHOTOHHas 3aBUCUMOCTb.

4 CpaBHeHUE 3KCIIEPUMEHTAIIBHON U pacu€THOM KPUBBIX.

3.2 3agaHus QIS MPOMEKYTOYHOM aTTeCTAMHU

Pacuerno-rpaduyeckas padora
HcxoaHble JaHHBIE:
B paznene 4 npuBeneHbl MEXaHU3Mbl XUMUYECKHUX PEAKLUM, 3HAYEHUSI KOHCTAHT CKOPO-
CTEH peakLMi, Ha4aJbHbIE KOHLEHTPALUU PEAarupyrOLIUX BELIECTB, HHTEPBAl UHTEIPUPOBAHUS
t =0 — twou Tpebyercs cocTaBUTh MaTEMATHUECKYIO MOJIETh KHHETUKY XUMUYECKUX peaklnii

ki ks ks k7
A =—B =—=C =——=D =—=E
k2 ks ks ks

HcxonHple faHHBIE CBEICHBI B TAOJIUITY 4 B COOTBETCTBHH C HOMEPOM BapHaHTA.



Taobnuua 4 — VicxonHble 1aHHBIE

agrwNOE

Bl [B2 [B3 |B4 [B5 [B6 [B7 [B8 [B9 [BI10
Al 80| 70| 60| 90| 70 | 80 [ 60 | 90 | 80 | 70
Bl 20| 20| 20| 10 | 30 | 10 | 30 | 10 | 20 | 20
ClO0O[10]10] O 0 [10]10] O 0 | 10
D]l O 0 [10] O 0 0 0 0 0 0
E1 O 0 0 0 0 0 0 0 0 0
kf09/08/08[09[07/09/08]07[09]08
k2l 03| - 02|03 - [04]02] -102]0,1
k3 05/06/04[04[05/04/05]04[04]05
kf 02 - | - 101[01] - [02]01] - 10,2
kel 0,2/04/03]102[03[03[02]02]0,3]0,2
kel - (01| - | -[01]01] -] -101]0,1
k7 0,1/ 02]02]02[02][01]01]02][0,1]0,1
kg - [01]01(01] - | -] -]01] - | -

Pewmnts npsiMyro 3a1adqy KUHETUKU HA IIPUMEPE CUCTEMBI PEAKLUN.
[ToyunTs cuctemy nuddepeHImaiIbHbIX YpaBHEHUH.

Paccunrats MAaTCMaTUUYCCKYIO MOJICJIb KWHCTUKH CUCTCMbI peaKHHfI.
[Tony4YuTh SKCIEPUMEHTAIBHYIO M PACYCTHYIO (PYHKIIMU pacTIpe/IeTICHHUS.
C[[eﬂaTb BBIBObI 06 AJICKBATHOCTHU MaTeMaTHYEeCKOU MOACIN.





