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1. OEJIX OCBOEHUS TUCHUIIJIMHBI

Hembio ocBoeHus IMCUAILIMEBL «CHCTEMHOE MOJEIHPOBAHHE XUMHUYECKHX IPOLIECCOB):
OCBOCHHME CTYJEHTaMH CHCTEMHOIrO IMOAXOJa K PEIIEHHI0 KOHKPETHBIX 32184 XHMHYECKOIl
TEXHOJIOTHH, MOZENHUPOBAHHS M ONTHMH3ALUA XHMHKO-TEXHOJOTHYECKAX MPOLECCOB, 00pabOTKH
Pe3yJIBTATOB SKCIEPHMEHTA NPH M3YYCHHH IPOHM3BOJCTBEHHBIX IPOLECCOB, MCTIONB3YS [IPH 3TOM
COBPEMEHHBIC BBIMUCIMTENbHBIE CPENCTBA BBICOKOTO YPOBHS. AKIEHT CTaBUTCS HA yMEHHE
CTYZICHTOB HE TOJbKO HCIOJIB30BAaTh TOTOBBIE BBIUYHCIUTENLHbIE KOMIIIEKCHL, HO ¥ CAMOCTOSTEILHO
COCTaBJIATh IPOCTEHINNE MPOTPAMMEI JUIS 3TUX IIETICH. .

3agaum: B pesyibTaTe M3Y4YeHHs! NAHHOTO Kypca CTYLEHT IOJKEH HOJIYYUTh OCHOBHBIE
HaBBIKM CHCTEMHOTO IMOAXOJa K MOJCTMPOBAHHIO M ONTHMH3AIMHM XHMHKO-TEXHOJOTHYECKHX
IPOIECCOB HA OCHOBE H3y4YeHHs 0a30BBIX MaTEMaTHYECKHX METONOB — YHCICHHOI'O
nu(GepeHIMPOBAHHUS U YHCICHHOTO MHTErPUPOBAHHS. [I0CIENHME, B OTIMYHE OT AHATUTHYSCKHK
METOZ0B, MO3BOJIIOT NPOU3BOIUTE 3TH OIEPAlMK IPAKTHIECKH BO BCEX CITyYasX, BCTPEUAFONIHXCS B
PeaNbHOCTH. MHOrue 3ajadd MONEIMpPOBAHHS M ONTHMM3AIMH MHOTO(DAKTOPHBIX XHMHKO-
TEXHOJIOTUYECKHUX MPOIECCOB MOPa3yMEBAIOT MCHOJIB30BAHHE 3TUX CPEACTB H CBOMUSTCH, B CBOIO
odYepesib, K psily abCTPakTHO COPMYIHPOBAHHBIX MAaTEMaTHYECKHX 3a1ad. B HEKOTOPBIX CIIyYasix
JUIS. PENIEHHUs TIPOOJIeM MaTeMaTHIECKOr0 MOIEIMPOBAHHS MPOLECCOB YIKE CYIIECTBYIOT I'OTOBbIE
MPOrpaMMHBIE  KOMILIEKCEL CTyACHTBI [ODKHBI MMETh BCeOOBEMIIONIEE IPEJCTABICHHE 0F
OCHOBHBIX METOZIaX MOJEIMPOBAHHUS ¥ ONTUMHU3ALMH H TPAHAIAX UX IPUMEHHMOCTH. ITO MO3BOJIHT.
BO-IIEPBBIX, BHIOMPATH MOAXONSIIIYIO [UIs PEIICHHs KOHKPETHOH 3aladd IpOrpammy, BO-BTODEIX,
IPaBUIbHO ~MHTEPIPETUPOBATH  MONyYaeMble pe3yibTaThl. IIpodecCHOHATM3M  MOArOTOBKH
CTYACHTOB IO NAHHOW JHUCHHMIIHHE OyAeT OOecledeH HCIOIB30BAHHEM KOHKPETHOTO S3bIKA
BBICOKOTO ypoBHS — Pascal (B ero coBpemeHHEIX peanmsanmsix — Delphi, Lasarus u T.1.). 3T0
TMO3BOJIACT, B Cllydae HEOOXONMMOCTH, B JambHeliieM 0e3 TpyJa OCBOMTH COBPEMEHHbIC
IpUKTIANHBIC BBIMUCIMTENbHEIE cUCTeMbl — MathCad, MathLab u npyrue. Ocuosmoit bopmoii

IIPOBEICHUS 3aHITUH SIBIIICTCS BHIIOJIHEHHE CTyJACHTaMu na6opaTopHHx 3aHIATHH Ha KOMIIBHOTEPE.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OHOII
Jucnunmmna  «CACTEMHOE MOIETMPOBAaHME XMMHHYECKHX IPOLECCOBY OTHOCHTCS K 9acTH,

dopmupyemoii yuacTHHKaMu 00pa30BATEIBHBIX OTHOIIEHHIA.
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3. INTAHUPYEMBIE PE3VJIbTATBI OBYYEHUSI 11O JAACHUIIJINHE

Ilnannpyemele pesymbratel 0o6ydenus mo JVCLUILIHHE,

COOTHECCHHBIE C IJIaHUPYEMBbIM U

pesyapTatamu ocBoeHus OIIOIT (koMmneTeHImaMY 1 MHIMKATOpPaMHU TOCTHKEHHS KOMIIETEHIIH)

Dopmupyemele
KOMIIETEHLIMH
(xon, comeprxanue
KOMIETEHLHHN)

IInanupyemeie pesynbrathi 06yueHus no NUCLMIUIUHE, B
COOTBETCTBUH C MHAMKATOPOM JOCTHIKEHHUS KOMIMETEHLMH

WHupukatop noctukenus
KOMIETEHUHNH
(K00, codeporcanue UHOUKamopa

PesynbraTer 06yuenus no
JMCLMIUTHHE

HaumeHoranue
OLICHOYHOTrO CpeACTBa

IIK-5 Cnoco6en
NPHUMEHSTH
MHGDOPMALIMOHHEIE
TEXHOJIOTHH U
CNeUUaTH3UPOBAHH
bI€ MPOrpaMMBbI 1J1si
obpaboTku
NOJTyYEHHBIX
JaHHBIX

I1K-5.1. 3HaeT meTombi
NPOBEJECHHS CPABHUTENILHOIO
aHallk3a, UCCIIEOOBaHUN U
3KCNEPUMEHTAJIBHBIX paboT.
[IK-5.2. Vmeer pabotats co
CJI03KHBIM
MCCIIEI0BATENBCKHM,
J1abopaTopHbIM
obopynoBaHHEM M CpeCTBaMH
u3MepeHuii; GopMyaupoBaTh
BBIBOJIbI U PEKOMEHIALIMH TI0
pe3ysbTaTaM HCCiIe0BaHHS.
[1K-5.3 Bnazgeer metogamu u
CPeACTBaMU MaTeMaTHYeCKOM
00paboTku v 06001eHHS
PE3y/IbTAaTOB MCCIIEOBAHMI Ha
OCHOBE CTaTHCTHYECKUX
JaHHBIX.

3HaeT: BciomMoraresbHbie
YUCIIEHHbIE METO/IbI
NEePBUYHOM 00paboTKy
JaHHBIX — YUCJIEHHOE
nuddepeHupoBaHue,
YHUCJIEHHOE
MHTErPUPOBaHHE XUMUH,
busnueckoii xumuu u
XMMHUYECKOH TEXHOJIOTHH,
MaTeMaTH4YeCKUE METO/IbI
PELIEHHUS NPUKIIATHBIX
3aJa4 MOAEIUPOBAHUS U
ONTUMH3ALUH NPOLIECCOB
XUMHYECKOH TEXHOJIOTHH.

¥YmeeT: cOCTaBIIATH
MPOrPaMMBI Ha SI3BIKE
DELPHI nns peanuzanuu
pelenns 3anay
MOJEIMPOBAHHS U
ONTHMU3ALUHA XUMHUKO-
TEXHOJIOTHYECKUX
NIPOTIECCOB, MPUMEHSATD
HaBBIKH IIOCTPOECHHUS
aJITOPUTMOB U
COCTaBJIEHHS ITPOTPAMM
JUTSL KCIIOJIb30BaHUS
CHEUATBHBIX
MaTeMaTHYECKHUX
MIAKETOB, TAKUX KaK
MathCad, MatLab,
pasbupatbcs B yxke
TOTOBBIX KOMIIBFOTEPHBIX
IIporpamMmax ¢ eI UX
OCMBICIIEHHOT'O
IIPHMEHEHHS,
ONTHMU3AIHH WIIH
MOJEPHHU3AIUH IS
peleHus OMU3KKX 3a1ay
XUMHH
Bnageer: OCHOBHBIMH
METOJaMH pEIIeHUs
MPHUKIaJHBIX 34024
MOJEINPOBaHUS U

TECTBI, BOMPOCH!




ONITUMU3ALNH XUMHUKO-
TEXHOJIOTHYECKUX
IIPOLIECCOB U peaIn3alii
HX Ha KOMIIBIOTEpE,
OCHOBHEIMH METOJIaMH
HaIMCaHus IPOrpaMM Ha
SI3BIKAX BBICOKOTO
YPOBHSI, OCHOBAMU
[IPaBUJIBHOM ITOCTAHOBKH
3a[1a4 MOJIECTTHUPOBAHHS U
OIITUMHU3AIHNH XUMUKO-
TEXHOJIOTHYECKUAX
MIPOLIECCOB U
JAJIbHEUIIIEH HX
peATM3AIHY C LETBIO
NIOJTYYCHHS
MaTeMaTHYECKU
000CHOBaHHBIX
I1apamMeTpoB
IIPOM3BOJICTBEHHBIX
IIUKJIIOB.




4. OBBbEM U CTPYKTYPA JUCITUILINHBI

TpynoeMKOCTb MUCIMILIMHBI COCTABIISAET 2 3a9eTHBIX SAUHNIL, 72 Yaca.

5

TemaTHueckuii mian

dopma o0yuenns — ounas

KonrtaktHas paGora Dopmbl
o0yJarommxcs TEKyIIero
s C IIEIarOTHIECKHUM = KOHTPOJIS,
Ne HammenoBanue Tem o GSJ paboTHUKOM E dbopma
I/l | W/WIM pa3nenos/TeM & z g g IIPOMEXYTOY
JIVCIATUTAHEL % S 5 2 5 . §Lg HO
O | 8 | s = 2% | 23 % | 87| arrecranun
s |2 |8 EE| 852 | 3 |(mo
m 5 = 5 2'Q | 8 E g O
= g = S8 | m%E cemecmpam)
EE | S & 5
= 8

1 Yucnennoe 7 1-2 | 4 2 2

i depeHIEpoOBaHNE.
Hcnonws3oBanue B
CHCTEMHOM
MOJIETTUPOBaHUHI
XUMUKO-
TEXHOJIOTHYECKIX

IIPOIIECCOB.

2 | Yucnennoe 7 3-6 | 8 4 1 2 | Peiitunr-
HHTETPUPOBAHUE. KOHTPOJIb Ne
Hcnons3oBanue B 1
CHCTEMHOM
MOJIETTMPOBAHUH
XMMHKO-

TEXHOJIOTHICCKUX
IIPOIIECCOB.

3 OnuomMepHas 7 7- |6 3 1 2 | Peittunr-
ONTHMHM3ALUS XUMHUKO- 10 KOHTpPOJb. Ne
TEXHOJIOTHYECKUX 2
IIPOIIECCOB.

4 | Metoxs! MEHOTOMEDHOH | 7 10- | 10 5 2 8
onTuMu3anuu. Merox 14
IIOKOOPIAMHATHOIO
CIIyCKa.

5 Metoner MEOTOMEpHOH | 7 15- |8 4 1 4 | Pedttunr-
ONTHMM3aLMHU. MeTox 18 KOHTpPOJb Neo
TPaJIUEHTHOIO CITyCKa. 3

Bcero 3a 7 cemectp: 36 18 5 18 | 3auérc

OLIEHKOM

Hanuuwe B qucnumnmune

KII/KP

Hroro mo aucuumimae 36 18 5 18 | 3auérc

OLIEHKOM
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Conepmamle JEKIHOHHBIX 3aHATHH MO AUCIHUILINHE

Paszen L. Yncnennoe xuddepennmpopanue u HHTErPHPOBaHHeE

Tema 1. Yncaennoe maddepenumposanue

Conepxanue Tembel. Ywuciennoe mudbepenupoBane. CymmapHass morpemsocts u i
COCTaBIIAIOIIKE: OIMKOKA TUCKPETH3AIHN (yceu€nnas) u omubka OKpyraeHus. Ilopsaok Tounocty.
Cnoco0br  ymeHbIIeHHS IOrpeIHOCTH  nudepeHnrpoBanns. Mcnonp3oBanme YHUCIIEHHOTO
T PEepeHIIPOBaHUS B CHCTEMHOM MOICTIMPOBAHUA M ONTHMM3ALUH XUMHUKO-TEXHOIOTHYECKIX
IIPOLIECCOB.

Tema 2. Yucaennoe HHTErpUpPOBaHHE

Conepxanne Tembl. IIpuGIIKEHHOE BBMMHCIICHHE ONPENENEHHBIX HHTerpanoB. O6mmas
CTPYKTYpa HHTCPIONSIHOHHOH KBaAPaTyPHOH (HOPMYIIbI, CIOCOBEI BEIOOpa Y3II0B M ompexenenue
BecoB. Ilopsinox TounocTH. ®opmynsr Herorona-Koreca i T aycca; MX YacTHbIC CIIydau: QOpMYIIbI
TPAMOYTONILHAKOB,  Tpanenu#f, Cummncona. OueHKa morpemsocTH pesynbpTata. Anroputm
UHTETPUPOBAHUS C 3aJaHHOM CTENEHBI0 TOYHOCTH. Crnadin-kBanparypa, eé€ cpoiictsa.
HHTETPHPOBaHHE TaOJINYHO 3aaHHOM GYHKIHH.

Hcnons3oBanne  umcnennoro VHTCTPUPOBAHHS B  CHCTEMHOM  MOJETHPOBAHHH 1

OIITHMHU3alH XUMUKO-TEXHOJIOTHYECKUAX IIpOLIECCOB.

Paznen I1. MCTOIILI OHHOMepHOﬁ ONITUMM3AIUH XHMHKO-TEXHOJIOTHYECKHX Inmpomeccon

Tema 3. 3agaya onTamuzanun

Conmepxanme Tembl. IlocranoBka 3anaum ONTUMH3AUKA — HAXOXIEHUS Haubosce
ONTHMAIBLHBIX — MapaMETPOB  NPOBENCHHS XHMHKO-TEXHOIOTHYIECKHX npoueccoB.  Cenerue
ONTHMM3AIlMK K 33Ja4€ IOMCKA OSKCTPEMATBHBIX 3HAYCHHIL GyHKIHE OMHON W HecKOIBKUX
IIEPEMEHHEBIX.

Tema 4. OnHomepHas onTumMuzanus

Conepxanne TeMpl. OmnomepHas ontumuzanms. Meton 3omororo ceuenms. 3amaun

ONTHMU3AKMH PaOOTHI TEMIOOOMEHHBIX alIapaTos.
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Pazpnen II1. Metoan: MHOTOMEPHOH ONTHMH3AIMH XHAMHKO-TEXHOI0T HYeCKHX NpoLeccoB

Tema 5. Muoromepnas onTumusanus

Conepsxanue Tembl. MHOrOMepHAS ONITHME3AIHSL. Meroxn noxoopaunatroro cmycka. Merox
TPaTUEeHTHOTO crycka. MeTon Hauckopeiimero cycka. MeTox CONPSDKEHHBIX I'PAMEHTOB.

OnrumaneHele  yCOBUS NPOBENEHHS XHMHUECKHX peaknuid. Peaktopbl wupmeansHoro
CMELICHUS. PeakTOpEI HIeanbHOTO BHITECHEHUS.

Tema 6. OnTumuzanus ¢ orpannYeHUsIMH

Conepxanme Tembl. MeTonsl onTUMM3amEE C OrPaHHYEHUSIMH M 0€3 OrpaHHuYeHMUii.

JIuneitnoe nporpammuposanme. Cummekc-meToy. Henunettnoe nporpammuposanwe.

Conep:xanune 1a6opaTopHBIX 3aHATHII 10 AHCHHUILTHHE

[

Yrcnennoe uHTErpHpOBaHKe. MeTon TpaIeIuii.

Hucrnennoe uHTerpuposanne Meron CHMICOHA

OnHOMEpHAS ONTHMH3AIHMS XHMUKO-TEXHOIOIHYECKHX IIPOIIECCOB.

OnHOMEpHAs ONTHMH3AIHS XUMUKO-TEXHOTOIHYECKHX npoueccoB. MeTton 3010Toro ceuenus.
3amuta 1a60paTOpHEIX paboT. PeliTuar-xouTpOIs No 1.

Metox noxoopaunarroro ciycka.

Meron nokoopauHarHoro cmycka (mponomxenue).

MCTOI[ I'paIuE€HTHOI O CITyCKa.

X X N oA

Metox rpanuentroro ciycka (mpomomxenue).

10. 3ammra 1aGopaTopHEIX pabor. PedTuHr-KOHTPOIE Ne 2 (MTOrOBBIH).
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5. OHEHOYHBIE CPEJACTBA IS TEKYHIETO KOHTPO.IS YCIIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAIIAH 110 UTOI'AM OCBOEHHS JAUCHUTIINHBL
U YYEBHO-METO/JIUYECKOE OBECIIEYEHHUE CAMOCTOSTEJBHOM PABOTEI
CTYAEHTOB

5.1. Tekymmii KOHTPO.Ib ycnmeBaemMocTH

Texymuit koHTposns ycmeBaemMocTw TIPUBOMMTCA 1O DE3YNbTATAM PEHTHHI-KOHTPOJS IO

CIEOYIOILIUM KOHTPOJIbHBIM BOIIpOCaM:

(%)

S S

10.
11.
12.

13.
14.

98]

2 S

Peiituar-xonTpos Nel

OnpenenuTs 0606IMERAYIO CTENEHD YnCIa.

Kak nomywarorcest opmytsr npubnmskernoro naddepennupoBanus?

3anaya YHuCIEHHOrO nuddepeHIpOoBaHUS IBISETCS HCKOPPEKTHOM - YTO 3TO 03HayaeT?

CyTb YnCIEHHOrO HHTErpHPOBaHHS.

Kak nomywarorcst ksanparyprsie bopmynsr Herotona - Koteca?

Kak MeHseTcs BBIYHCITHTEIBHBIIL alTOpPHTM TIPH HM3MEHEHHH KDATHOCTH WHTerpana s

KJIaCCHYCCKUX KBAAPATYPHBIX GOPMYII M IS METOA Monre-Kapno?

K kakomy Tumy meromos - IIPAMBIX HIIM WTEPALUHOHHBIX, OTHOCHTCS METOJ] [JIABHLIX
JJIEMEHTOB?

Kakum obpazom nonyuaercs SMIHpuyeckas popmyia?

Llens cratuctiyeckoit 06paborku. Uro 3auur ACTEPMUHUPOBAHHEIN aIrOpuT™?

I'eomerpuyeckuii embicn onpenenénmoro HHTETpaa.

Obmas unest METONOB YHCIEHHOTO HHTErPUPOBAHUS.

Merombl  neBBIX, mnpaBEIX, CcpemmHuX IpAMOYTONBHUKOB  (OpMyYINBI,  reoMeTpuyeckas:

HIUTIOCTPAIHS, OLIEHKA IIOTPEUIHOCTH ).

Meron tpanenwuii (popmyia, ICOMETpUYECKas HILTFOCTPALHS, OI[CHKA TOrPEITHOCTH).

Metox Cumncona (popmyia, FCOMETPHYECKas HILTIOCTPALUs, OIICHKA IOTPELIHOCTH).

PelTHHr-KOHTPOIBL Ne2

ITpaBuno Pysnre.

CpaBHuTEIBHAS OIIEHKA METOI0B YHCICHHOLO HHTETPUPOBAHMSL.

YT0 Takoe onTUMHU3aIHL?

YT0 moHUMaEeTCs MOA KOIHYECTBEHHOMH OLIEHKOHW ONTUMH3HUPYEMOTO Ka4ecTRa?
Kakwue Tunsl 3a0au ontaMusanuy CYILECTBYIOT?

B gem cocrout 6C3yCJIOBHaH 3aa4a OIITUMHU3AIINHN ?
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13.
14.
15.
16.
17.

18.
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B uem coCTOHT ycIoBHAs 3a/1a4a ONTHMH3AIHAN
PelTHHr-KOHTpO.IB No3

B kakom ciydae ucnonesyercs OJHOMEpPHAs ONITUMU3AIUS?

B 4em coctout ocHOBHAs 3a1aua OJHOMEPHOH ONTHUMU3ALUH?

Ha¥iTe cpaBHUTENBHYIO XapaKTEPUCTHKY METONIOB ONHOMEPHOM ONTUMH3ALIAH.
Meron ckanupoBanus.

Meron nokanuszanuu.

Merton 30710TOTO CeueHwsL.

Meron noucka ¢ ucnons3oBanuneM urcen PuGonauyw/

MeTtoner MHOrOMepHO# onTUMHU3anmH. MeTox IIOKOOPIMHATHOTO CIIyCKA.

Meronsr MEHOroMepHO# onTuMH3anuu. MeTox I'PaIUEHTHOTO CITyCKa.

5.2. IIpomMexyTO4YHASI aATTECTALHMS 10 HTOraM OCBOCHHS THCHMILIHHBI

Bomnpocsl k 3a4éTy ¢ omeHKoi
Mertonsr uncnenroro nuddepennuposanus.
@opMyITBI IPHOIHKEHHOTO muddepeHpoBaHus.
['eomeTpryeckuit CMBICT OnpeneéHHOro UHTETpaa.
HucneHnHOe HHTErpUpoBaHue. MeTom! IPSMOYTOJIBHUKOB U TPaIeLHii.
HucnenHoe uHTErprpoBanue. Metox CHMIICOHA.
OnTHMHU3aIHsT XUMHKO-TEXHOIOTHYECKUX IIPOIIECCOB.
OnHoMepHas ONTHMH3AIKSA METOLOM 30J0TOO CCYCHHMS.
MHuoromepHas onTUMHU3AIHS METOLOM IIOKOOPIUHATHOTO CITyCKa.

Muor OMEpHas ONTHMU3ALMS METOIOM I'PaIUEHTHOTO CIIyCKa.

. 'eomeTpuueckuit cMbicn onpenenéunoro HMHTEerpaia.
. O0mast uies METONOB YHUCIEHHOTO HHTETPUPOBAHUS.

-Meronpl  neBEIX, NpaBBIX, CpeaHHMX IIpAMOYTONBHUKOB  (DOPMYNBL,  reoMeTpuyecKas

WJUTFOCTPAIIHS, OIIEHKA OTPEUIHOCTH).

Meron tpanenwuit (bopmyna, reomerpuueckas HILTIOCTPANHs], OLEHKa IOIPEIIHOCTH).

Meron Cumncona (popmyia, TCOMETpUYeCKast HILTFOCTPALHS, OIEHKA IIOrPEITHOCTH).

IIpaBumno Pynre.

CpaBHHTENBHAS OlIEHKA METOOB YHMCIECHHOTO HHTEIPUPOBAHUS.

Tunsl 327124 ONTHMH3ALKME CYIIECTBYIOT. BesycnoBras 3anava ontumumsanuy. Veiosnas 3ajaua
ONTHMU3AIHH.

CpaBHI/ITCJIBHaSI XapaKTEpUCTHUKA I’ PaaIUEHTHBIX METOIOB ONTHMH3AIIUHU.
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19. Onucanue anropurma merona HaMCKOPEHIIETO CIIyCKa.

20. MHOTrOMepHBIit Touck. JInHelHOE NPOrpaMMUPOBAHHE.

(98]

S o s I

Il
12.

13.
14.

15.
16.

17.
18.
19,
20.
21.

5.3. CamocTosiTenbHas pa6oTa 06y9aromerocs.

Bomnpocer pi1s1 camonpoBepku

B yem coctout 061mas 3anaua HenmHEeHHOrO IPOrpaMMHUPOBAHHS ?

Ha xakue rpymmsl gensrest MeToas! PCINEHHMS 3a/1a4 O€3yCIOBHON MHHIMU3ALIN?

JlaiiTe KpaTKyi0 XapakTepHCTHKYy MeTOIOB Oe3yCclIOBHONW MUHEMU3ALMY: UTEPALMOHHbI
XapakTep METOJ0B; NpobeMa BhIOOpa IIara; BHIGOp HAIPABIEHHS TOHCKA.

Onmmmure anroput™ Merona IOKOOPIUHATHOTO CITyCKa.

Kak BeIOupaeTcs HalpaBieHne crycka B MeToe IIOKOOPJTHHATHOTO CITyCKa?

IIpu BEIMONHEHNHU KaKOTO yCIOBHS CIIETyeT IPEKPATUTE IIOUCK?

CocraBbTe 6110K-CXEMY MeTONa IIOKOOPTUHATHOTI'O CITYCKa.

JlaiiTe CpaBHHTENBHYIO XaPaKTEPHCTHKY TPaJUEHTHBIX METOIOB ONITUMHU3ALIUH.

JlaiiTe onmcanne atropuT™Ma MeTona HaHCKOPEWINETO CITyCKa.

Kak pemaetcs npoGnema Bei6opa mara u HalTpaBJICHAUs B METO/IC HAMCKOPEHIIETro cITycKa?
HaiiTe omucanue anroputma metona COIPSKCHHBIX HAIlPaBIICHUH.

B uem cocTont ocHOBHOE oTIHuME MeTOmOB HANCKOPEHINEro CIyCcKa W COMPSIKEHHbIX,
HalpaBleHHIi?

Kakye MeToIBI ycloBHOM MUHHMU3AIUH BbI 3HAETE?

B 4em rimaBHOe oTnmume MeTomOB YCIIOBHOW MHHHMH3AIHHA OT METOJOB Oe3ycoBHO
MUHUMH3AIHN?

Meron ckanupoBaHus.

KakoBo MuHHManbHOE KOMHYECTBO — BBIYHMCIEHHIL ueneBoi (GyHKmEE s Mmerona
CKaHUPOBaHUA?

YKaxuTe 0011aCTh HCIOIB30BAHUS METO/A CKaHHUPOBAHHUS.

Meton mrpadpusix GpyHKIMi.

Ha xaxwme K1accs! MOXXHO paszenuTs MeTo bl mTpadHBIX YHKIIHH?

HeM XapaKTepu3yIOTCs IapaMETPHYECKHE METOIbL)

MuoromepHsiii mouck. JInueiinoe IPOrpaMMUPOBAHUE.

(DOH,I[ OLCHOYHBIX CpEACTB JIA IIPOBEACHMUS aTTECTAIlUUA YPOBH: C(bOpMHpOBaHHOCTM

KOMIETEHIIHHA o6yqa}0m1/1xc;1 IO JMCHUIIIIHHE OQ)OpMJ'UICTCSI OTACIBHBIM JOKYMEHTOM.
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6. YYEBHO-METOJJUYECKOE U WH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCIIUIIINHBI
6.1. Knuroo6ecne4eHHocTs

KHHUI'OOBECIIEYEHHOCThH
Hanmenosanue nuteparyper: arop, Ha3BaHUE, BUJ U3IAHHUS, Fon Hantusue & 57eKTpoHHOM GHGAHOTe ke
H3]1aTeTbCTBO H3/aHus By
1 2 3 ;
OcHoBHas nuTepatypa*
1. B. H. Jlobxo. MatemMaTHYecKuie METOIBI B XAMIH 1 2018 )
XHMHUYECKOH TEXHOJIOTHH. OCHOBBI IIPOrPAMMHPOBAHHS
BRIMHUCIUTEIBHBIX 3a/1a4. Y4ebHoe mocobue. Bnagumup: Uz -
Bo Bal'Vy. 2018.
2. B. H. Jlobko. MaremaTudeckye METOIBI B XML 1 2019 and
XUMHYECKOH TEXHOIOTHH. YnCIIEHHBIE METOIB] peleHus 3456789/8267
anreOpanvecKux 3a1a4 1 06paboTKy byaKumit. Yyebuoe
nocobwue. Bragumup: Usa-so Bal'V, 2019.
3.P.I'. Cadun, A.U. UBanos, H.®. Tumep6aeB. OcHOBEI 2013 | http://www.studentlibrary ru/bo |
Hay4HBIX MCCIIEN0BaHHH. OpraHu3anys u IIIaHKNPOBaHKE ok/ISBN9785788214122 htm|
OKCIIEPHMEHTA : y4eOHoe mocobue. Kasan. Hau. ucenen. TeXHOL.
yH-T. —Ka3ans : Uzn-so KHUTY. 2013.
4. ©.1. Kapmanos, B.A. OcTpeiikoBckuit. CTaTHCTHIECKHG 2012 http://www.studentlibrary.ru/ho
METO/IbI 00PabOTKH IKCIEPHMEHTABHBIX TAHHBIX. ok/[SBN9785437200599.htim
JIabopaTopHBIii IPAKTHKYM C HCIIOIB30BAHUEM TIAKETa
MathCad: Yue6. ITocobue. M.: A6puc, 2012.
HOHOHHI/ITeHbHaX JmTepaTypa

1. B.IL. Ocunos. IIpaktukym mo IIPOrPaMMHUPOBAHHUIO HA S3BIKE 2010 http://www.studentlibrary.ru/bo
DELPHI : B2 4. 4. 1 : CTpykTypHOe IIPOrPaAMMUPOBAHHUE : ok/bauman_0359.htm!
y4e0. ITocobue. M.: Usn-o MI'TV um. H.D. baymana, 2010...

6.2. Ilepnonuyeckue w3nanus

1. IIporpammupoBanue (xypHa).

6.3. UnTepHeTt-pecypcebr

1. S3bIK nporpammupoBanus Pascal.

http://www.y10k.ru/books/ 4.
http://www.sciencedirect.com
http://chemteq.ru/lib/book

http://www.chem.msu.su/rus

(O8]

N o v

HMurerpuposannas cpena paspaboTku nporpamm Borland Delphi.

http://Www.abc.chemistry.bsu.by/current/fulltext.htm
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AUCHUITJIUHBI

JUs peanusanuy NaHHOM JUCHEILIHHBI HMEIOTCS CIIEIHAbHBIE TIOMEIICHHUS ISl TPOBEICH K S
3aHATUH JIEKIMOHHOTO THIIA, 3aHATUH 1a6OpaTOpHOro THma, TPYNNOBBIX M HHIWBHIYAJIbHbIX
KOHCYJIbTAlUH, TEKYIUETO KOHTPOIS W HNPOMEXYTOYHOM AaTTeCTAIHH. Jlaboparopubie paboThi
IPOBOIATCS B 1abopaTtopuu 422-2, 423-2.

llpu 9renuu meKkuuoHHOrO Kypca MCNIOJIb3YIOTCS MYJIBTUMEIUNHBIE CPEICTBA OOyYeHHS B
BHJIe HAOOpa CIIal/I0B ¢ JeMOHCTpanuei yepes IIPOEKTOP.

Ilepeuens HCIONB3YEMOrO JHIEH3HOHHOTO IporpaMMHOro obecnedenus: Windows 10.

Lasarus, Microsoft Office 2010, Power Point, Adobe Reader,
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Pa6ouyro nporpammy cocrasui nouest Jlo6xo B.H. //7

Penenszent
(mpezncTaBUTENE paboTONATENS)

000 «BUOXNMPECYPC», HayuHbIi COTpYAH

TN g :
K.X.H. 7 s ;ﬂf’ J.K. Jlaspyxun
LSRR \jf \\
IIporpamma paccmoTpeHa i 0700peHa Ha 3acelaHuH Kadeapbl XUMUK
[potokon Ne /9 ot 74.04 207/ 20 .
3aBenyromuit kadempoi /;/;,‘:/,./‘.,tu B.A. Kyxtun

A7
(

Pabowast iporpamma paccMoTpena u 0106peHa Ha 3aCeIaHHH YIeOHO-METOMYECKONH KOMUCCHH
nanpasiaeHus 04.03.01 — «Xumusa»

[potokon Ne /0 ot 2006 202 20 r

B /4 =
[IpencenaTens KOMUCCHU LT B.A. Kyxtuu
P
7

/
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JIACT NEPEYTBEPKIEHMUS
PABOYEN IMPOTPAMMBI AV CIIUILIAHBI

Pabouas nporpamma ono6pena Ha y4eOHBII rof

IIporokon 3acenanus kadenpsr Ne oT roja

3aBenyromuii kadenpoit

Pabouas nporpamma omobpena Ha YUYEOHBII roj

IIpoTokon 3acenanus kadeapsr Ne oT roja

3aBemyromuii kagenpoit

Pabo4as nporpamma ono6pena Ha YYEOHBIH o

IIpotokon 3acenanus kadeapsr Ne oT roja

3aBenmyromuii kKagenpoit
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JIACT PETUCTPAIIUA U3MEHEHUIA
B pabouyio nNporpamMmy AUCLMIIMHBI
«CHCTEMHOE MOJIETUPOBAHNE XUMHYECKHX TIPOLECCOBY» 0OPa30BATEBLHOMN MPOrPaMMBbI HarnpaeJeHus

noarotosku 04.03.01 — Xumus, nanpapieHHOCTh: XUMHYECKHUi aHaIM3, XUMUYECKas U
OKOJIOTHYECKas SKCIEPTU3a 0OBEKTOB OKPYKAOLIEH cpenbl

Howmep Brecenbl usmeHenus B uactu/pazensl Hcnonuurens OcHoBanue
WU3MEHEHUS paboyeii nporpammsl OUO (Homep u narta npotokona
3acenanus kadenpoi)
1
2
3aB. kadenpoii /

IToonuce QUO



