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1. HEJIH OCBOEHUSA JUCIUAILIUHBI

Ieanro ocroenus pucuummmubl «CHCTEMHOE MOJCITHPOBAHUE XHMHYECKHX IPOLECCORY:
OCBOCHHE  CTYJICHTAMH CHCTEMHOTO IIOAXOJ@ K pEIICHHIO KOHKPETHBIX 3aa4 XHMHYECKOil
TCXHOIIOTHH, MOJCIMPOBAHHS M ONTHMH3AINH XMMHUKO-TEXHOIOTHYECKHX MPOLECCOB, 00padoTku
PE3YJILTATOB SKCIICPHMEHTA TIPH H3YYECHHH MPOU3BOJICTBEHHBIX MPOLECCOB, UCIIOJIB3YS MPH ITOM
COBPEMCHHBIC  BBIMHCIMTENBHBIC CPE/ICTBA BBICOKOTO YPOBHS. AKIEHT CTABHTCS Ha YMEHHC
CTYACHTOB HE TOJILKO HCIOJIb30BATh TOTOBBIC BBIYUCIHTENBHBIE KOMILIEKCHL, HO M CaMOCTOSTENbHO
COCTaBJIATH NPOCTEHIINE [IPOrPaMMBbI JIUIS 3THX 1EJICH. .

3anaum: B pe3ynbTare M3YYCHHS JAHHOTO Kypca CTYINEHT JO/DKEH MOJYYHTH OCHOBHBIC
HAaBLIKH  CUCTCMHOIO MOJIX0/1da K MOJIC/IMPOBAHUIO M ONTHMH3AIMH XHMHKO-TEXHOJIOIHUECKE X
IpONICCCOB  HA  OCHOBE HM3Y4YeHHs] 0a30BBIX MAaTeMATHYECKMX METOJOB —  YHCIEHHOIO
nuddepeHnrpoBanys U dUCIEHHOro MHTerpupoBanms. [locienHue. B oTaHume OT AHATHUTHYCCKHX
MCTOAOB, MO3BOJIAIOT MPOU3BOJUTE ITH ONEPALMH MPAKTHYECKH BO BCEX CIydasiX, BCTPEYAIOIUXCSI B
peanbHOCTH. MHOrHe 3amayl  MOJENMPOBAHHS M ONTHMH3ALMH MHOTO(AKTOPHBIX XHMHKO-
TCXHOJIOTHYECKHUX IPOLIECCOB [10/IPA3yMEBAIOT HMCIONB30BAHHE 3THX CPEACTB M CBOAATCL. B CROIO
O4epesib, K psAdy abCTPakTHO chOPMYIHPOBAHHBIX MATEMATHYECKHX 3ajad. B HEKOTOPBIX CIIyuasx
JUISL. PELICHHS TIPOOTIEM MATEMaTHYECKOr0 MOJIETHPOBAHMS [POIECCOB YK€ CYIIECTBYIOT I'OTOBBIC
NpOrpaMMHbIE  KOMIUIEKChl. CTYIEHTHI JOKHBI HMETh BCEOOBEMIIIOIICE NpesICTaBlIeHHE 00
OCHOBHBIX METO/IaX MOICITHPOBAHHUA H ONTHMHU3AINH W I'PAHHIIAX UX IIPUMEHUMOCTH. ITO TO3BOJIHT.
BO-TEPBBIX, BBHIOUPATH NOAXOMSILYIO JUIS PellleHUs KOHKPETHOH 3a/la4d MpOrpammy, BO-BTOPBIX.
[IPaBUIILHO  HHTEPNIPETHPOBATL  [OJy4aeMble  pesynbTarbl.  [IpodeccHOHANM3M  OArOTORKY
CTYAEHTOB IO JaHHOM JHCLHIUIMHE OyjeT oOecredeH HCIO/Ib30BAHHEM KOHKPETHOTO  SI3bIKA
BBICOKOTO ypoBHA — Pascal (B ero coBpeMeHHBIX peanm3anusx — Delphi, Lasarus u T.71.). D10
[IO3BOJIAECT, B CiIy4ae HEOOXOMMMOCTH, B JajbHEHIIEM 0e3 TPyZa OCBOHTBL COBPEMEHHbIC
TIPUKJIA/IHBIC  BBITHCIATENbHBIE cucTeMbl — MathCad, MathLab u apyrie. Ocnosroii dopmoii

[IPOBEICHHS 3aHATHH ABIACTCS BHITOJIHEHHE CTYACHTaMH na60paT0prlx 3aHSTHI Ha KOMITBIOTEPE.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OMOII
Jlucuummina  «CHCTEMHOE  MOJENMpOBAHHE XHMHUECKHX TIPOLECCOB» OTHOCHTCS K YacTH,

(opmupyemoit yuacTHHKaMH 06pa30BaTENLHBIX OTHOIIECHHI,



3. IJIAHHPYEMBIE PE3YJIBTATBI OBYUEHMSA IO JUCLUILIMHE

[Imanupyemble  pe3ynbTarTh

OOy4YeHHsI 10 JUCIHUIIIHHE,

COOTHCCEHHBIE ¢ ITAHHPYEMBIMU

pesynbratamu ocBoeHus OITOIT (komneTeHUMSIMHI M HHAMKATOPAME JOCTHKCHHS KOMIIETCHITHH)

dopmupyembie
KOMIIETEHLIMK

(xon, comepxanue
KOMTIETEHLIMH)

[Inanupyembie pe3ynbrarsl 00y4eHus 10 JUCLUILIMHE, B
COOTBETCTBUH C HHAMKATOPOM JOCTHIKEHHS KOMIETEHIMH

Hupaukarop nocruskenus
KOMIIETEHLIMH
(k0d, codeporcanue unduxamopa

Pesynbrarsl 06yuenus no
IUCLIMIITHHE

HaumeHoranue
OLIEHOYHOTO CpecTBa

IMK-5 Cnocoben
MPHUMEHSATh
uHhOopMaLOHHEIE
TEXHOJIOI'HH H
CheLHalu3uPOBAHH
bl MPOrpaMMbl 1S
oOpaborku
NOMYYeHHbIX
JaHHbIX

ITK-5.1. 3uaer metompl
NPOBENECHHS CPABHHTENLHOIO
aHanu3a, MCCneJoBaHHi U
SKCIEPUMEHTANbHBIX paborT.
[1K-5.2. ¥meer paboraTs co
CIIOIKHBIM
HCCIIE0BATEIbCKHM,
J1abopaToOpHBIM
obopynoBaneM H cpeacTRaMH
usmepeHuid; Popmynuposars
BbIBOJbI M PEKOMEHALIMH 110
pe3yJbTaTaM HCCeJ0BaHHS.
[1K-5.3 Bnageer metonamu u
CpeACTBAMH MaTeMaTHUYECKOM
obpaborku 1 06obLIEeHHs
Pe3yJIbTaTOR HCCIIEI0BAHHH HA|
OCHOBE CTaTHCTHYECKHX
JAHHBIX.

3Haer: BcrioMorarensHbie
YUCJIEHHbIE METO /bl
nepBHYHOM 00paboTku
JaHHBIX — YHCIIEHHOE
aubdepeHuuposanme,
YUCIIEHHOE
HHTETPHPOBAHHE XHMHH,
Pu3nyeckoil XumMuu u
XHMHUECKOH TEXHOJIOrHH,
MaTeMaTHUYECKHE METObI
peLIeHHs TPHKIAJHBIX
3a71a4 MOJETHPOBaHU U
ONTHMH3ALMH MPOLIECCOB
XHMHUYECKOH TEXHOJIOrHMH.
Ymeer: COCTABIATE
[IpOrpaMMBbl Ha A3BIKE

DELPHI nns peanuzanuu

peLIeHus 3aa4
MOIENHPOBAHHUS U
ONTHMH3AUH XHUMHKO-
TEXHONOTHYECKHX
MPOLIECCOB, IPUMEHSITE
HaBBIKH [NOCTPOEHUS
ANTOPUTMOB U
COCTaBJIEHHS IIPOrpaMM
JUISA UCIIONB30BAHHS
CIIeIHATbHBIX
MaTeMaTHYECKHX
IIAKETOB, TAKHX KaK
MathCad, Matl.ab,
pasOupaTbes B yxke
I'OTOBBIX KOMIIBIOTEPHbBIX
IIPOrpaMMax ¢ HeJbio UX
OCMBICJIEHHOT'O
IIPHMEHEHUH,
ONTHMH3ALUH UK
MOJEPHHU3ALHH JJIs]
perueHus OMU3KuX 3a1a4
XUMHH
Buaneer: OCHOBHBIMH
METOIAMH PeIlCHHS
IIPUKITAIHbIX 3334
MOJIETTUPOBAHUS H

TECTbl, BOMPOCHI




ONTHMH3ALUHH XHMHKO-
TEXHOJIOTHYECKHX
TIPOIIECCOB H peaTH3alii
HX Ha KOMIIBIOTEDE,
OCHOBHBIMH METOJIaMH
HAaIMCAHHS [IPOrpaMM Ha
SI3BIKaX BBICOKOTO
YPOBHS, OCHOBAMH
MPaBUIILHOH MOCTAHOBKH
3a11a4 MOACIIMPOBAHHS U
OTNTHMH3AIMH XUMHKO-
TEXHOJIOTHYECKHUX
[IPOLIECCOB H
JNallbHe e ux
peaM3altu ¢ IEJIbI0
MOJIYUEeHHS
MaTreMaTHYeCKH
000CHORAHHEIX
IapamMeTpoB
IIPOU3BOJICTBEHHBIX
LIHKIJIOB,




4. ObbEM U CTPYKTYPA JUCIHUAILIUHEI

TpynoemkocTh nucHMmMHEBL cocTanseT 3 3a4eTHbIX eauuuL, 108 yaca.

TemaTH4eckuii mian

hopma obyuenust — ounas

Konrakrhas pabora Dopmel
oOyuaronmxcs TEKYIIEro
8 C MEarorHYecKum = KOHTPOJIA,
Ne HaumenopaHue Tem o g paboTHHKOM é ¢popma
n/m | W/Mnm pasaenos/Tem 5 = 3 g POMEXYTOY
JUCHMILTHHEL % ° ) v = . | 8 | Hoil
© | 8 | = = 22| 28 % | 8 %|arrecranun
o | F 3 e8| 888 | 3 (no
) 5] =5 8'e | &t e @]
= EE |88 | m¥ 7 cemecmpam)
g £ = Sl
= 8

1 YucnenHnoe 7 1-2 |6 6

b depeHpoBanue.
Hcnonp3oBanue B
CHCTEMHOM
MOJICTMPOBaHHH
XUMHKO-
TEXHOJOTHYECKHX

IIPOLIECCOB.

2 | Yucnenuoe 7 3-6 | 12 12 Pefitunr-
HHTErPHPOBAHUE. KOHTPOJIH No
Hcnonb3oBanue B 1
CHCTEMHOM
MO/ICJINPOBAaHHH |
XHMHKO-

TEXHOJIOTHYECKHX
ITPOLIECCOB.

3 OnnoMmepHas 7 7- 19 9 PeiiTiur-
ONTHMH3ALMSI XUMHKO- 10 KOHTpPOJIB. No
TEXHOJIOTHYECKHX 2
IIPOLIECCOB.

4 Metoner MHOTOMEpHOH | 7 10- | 15 15 E
onTuMu3aluu. Meron 14
MOKOOPAHHATHOTO
cIycka.

5 Metonsl MHOTOMepHOH | 7 15- | 12 12 Peiitunr-
onTuMuU3auuu. Merton 18 KOHTPOJIH Ne
I'pagHEHTHOrO CIIyCKA. 3

Bcero 3a 7 cemectp: 54 54 3auér ¢

OIICHKOH |

Haimuue B muciummue

KII/KP

Hroro no nucuunnuue 54 54 3ayér ¢

OLIEHKOH B
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Coneprkanne JeKUMOHHBIX 3aHATHI 10 AMCLHUILTHHE

Paspen I. Yncaennoe nuddepennupopanue u HHTErPHPOBAHHE

Tema 1. Yncaennoe nuddepennuponanne

Conepxanue Tembl. Uncnennoe nubdepennuposanye. CymMapHas morpemsocts u eé
COCTABJIAIOIIME: OIIHOKA JMCKpETH3aluK (yceudHHas) U omubKa okpyrnenus. Ilopsgok ToynocTH.
CnocoObl  ymeHblIeHHst  morpemHocTd  auddepennnposanns.  Menons3osanue YHUCIICHHOTO
nubdepeHIEpoBaHis B CHCTEMHOM MOJIETHPOBAHMH M ONTHMH3ALIHH XUMHKO-TEXHOJIOTHYECKHX
IIPOLIECCOB.

Tema 2. Yncoiennoe uaTerpupoBanue

Conepxanne Templ. [IpHOGIMKEHHOE BBHIYHCIECHHE OIIpPEJIEIEHHBIX HHTerpalioB. OOras
CTPYKTypa MHTCPIOJIILMOHHON KBajIpaTypHOH (GOpMyIIbI, cnocoGsl BEIGOpa Y3108 1 onpesaenenye
BecoB. [Topsanok Tounocru. ®opmyns Hetotona-Koreca u T aycca; MX YaCTHBIE CIydad: (pOpMYJibl
NMpAMOYTONbHUKOB, — Tpanmenud, Cumrcona. OneHka OrPelHOCTH  pe3yibTara. Anropury
HHTETPHPOBAHUSA C 33JaHHOH CTENEHBI0 TOYHOCTH. CnnaliH-KBanpatypa, e& cBoicTRA.
HHTETrPHPOBAHHE TAOJHYHO 3aJTAaHHOM (YHKIIHH.

Hcrnone3oBanue  YHMCICHHOTO  MHTEIPHPOBAHHS B CHCTEMHOM MOJICIMPOBAHHH U

OINITHMHU3AITHH XHMHKO-TEXHOJIOTHYECKHUX IIPONECCCOB.

Paspxen I1. MeToanbr 0o1HOMepHO# ONTHMH3AMH XHMHKO-TEXHOIOI HUECKHX npoueccoB

Tema 3. 3agaua onramuzanun

Conepxanme tembl. [locraHoBKa 3ajaud  ONTHMM3ALHH — HaxOoXJIEHHsL - Hambosee
ONTHMAILHBIX  MAPAMCTPOB  MPOBEICHHS  XUMHKO-TEXHOJOTHYECKMX — MPOIECCOB.  CBejeHte
ONTHMH3ALMH K 3a1a4¢ IOMCKA OJKCTPEMAJbHBIX 3HAYCHHH (QYHKIMH OJHOH H HECKOIBKHX
NEPEMEHHBIX.

Tema 4. OxHoMepHas oNTHMH3ALHSA

Conepxanue Tembl. OnHOMEpHAs ONTHMH3ALHS. MeETOX 30JI0TONO  CCYEHHMS. 3ajauu

ONTHMH3ALMHA paboTHI TEMIO0OMEHHEBIX anmnaparos.
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Pazpest I11. MeTob1 MHOrOMEPHOI ONITHMH3AIMA XHMHKO-TeXHOIOTHYECKHX npoueccon

Tema 5. MuoromMepHas onTHMH3ALHA

Conepxanne TeMbl. MHOrOMepHas ONTHMHU3ALIHS. Meroa mokoopauHatHoro cnycka. Metos
FpaJiueHTHOrO cycka. Meroa nanckopeiiero cnycka. Metoj CONPSIKEHHBIX TPATHEHTOB.

OnTuManbHble  YCTOBHS IPOBENEHHS XHMHYECKHX peakuuii. Peaxtopel uumeansHoro
CMEIeHHs. PeakTophbl HIeaIbHOrO BBITECHEHHS.

Tema 6. OnrruMu3aNMs ¢ OrpAHHYEHHAMH

Conmepxanue TeMbl. MeTOOBI ONTHMH3AIMH C OrpaHUYEHHSIMH M 0e3 orpaHHueHuii.

Jluneiinoe nporpammuposanue. Cummiexc-meron. Henuneiinoe MPOrpaMMHUPOBAHHE,

Conep:xanne J1aGopaTOPHBIX 3aHSTHI 10 HCIHIIHHE

[a—

Hucnennoe unrerpuposanue. MeTo Tpamenmii.

Yucnennoe unrerpuposanue Metox Cummcona

OnnomMepHast ONTHMH3AIHS XHMHKO-TEXHOJIOTHIECKUX IIPOLIECCOB.

OnHOMEpHAs ONTHMU3ALKA XUMHKO-TEXHOJIOTHYECKHX npoueccoB. MeTo 1 30J10TOro ceyenus,
3amuTa JlabopatopHbIX paboT. PeiTunr-kontpons Ne 1.

MeTox nokoopauHaTHoOro cnycka.

MeTo1 TOKOOpAHHATHOTO cTycKa (npomomxenue).

MeTop rpaauenTtHoro cnycka.

X ® NN

MeTox rpanuenTHOro cnycka (npoaomkesue).

10. 3amura naGoparopHsIx pabor. Peiitunr-xonTposs Ne 2 (MToroBerii).
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5. OHEHOYHBIE CPEACTBA JUISI TEKYLIEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOYHON ATTECTALIMM IO HTOI'AM OCBOEHMSI AUCHHUIIIUHBI
U YYEBHO-METOJUYECKOE OBECIIEYEHHE CAMOCTOSITEJLHOM PABOTbI
CTYJEHTOB

5.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH

Texymuil KOHTpPONL YCTIEBAEMOCTH MPHBOAMTCS IO Pe3ylbTaTam PEHTHHT-KOHTPOJIS 110

CIIEAYIOIIHUM KOHTPOJIbHBIM BOIIpOCaM:

ol ol S

10.
11.

12,

13:
14.

& oo IR

PeiiTuHr-KouTpoan Nel

Omnpenenuts 000OMEHHYIO CTENEHD YHCTA.

Kak nony4arorest popmyssr mpubmikentoro muddepenmupopanms?

3aymaua yncnenHoro auddepeHHpoBaHus SBISETCS HEKOPPEKTHOM - UTO 3T0 03HayaeT?

CyTb YHCIIEHHOTO HHTEI PHPOBAHHSI.

Kak nonyyarorcs kBagpatyphsie Gopmyisl Heiotona - Korteca?

Kak wmensiercss BBMHCIUTENbHBIT aNrOPHTM NP W3MEHEHHH KPATHOCTH HHTETpaia Jiisi

KJIACCHYECKHX KBaJApaTypHBIX GpopMys 1 juist MeToxa Monre-Kapio?

K kakomy THIy METONOB - TpPSMBIX MJIM WTEPALMOHHBIX, OTHOCHTCS METOJ IIABHLIX
JJIEMEHTOR?

Kakum obpazom nomydaerest smmupuueckas Gpopmya?

Iems crarncruyeckoi 06paboTku. UTo 3HAYMT AETEPMUHHPOBAHHBIH AJITOPHTM?

I'eomMeTprUeCKuii CMBICTT OTPEEIEHHOTO HHTETPaIa.

OG1mas uaest METOIOB YHCIEHHOTO HHTEI PHPOBAHHS.

Meroabl  n€BbIX, TpPaBBIX, CPEIHHX NPSIMOYTONBHUKOB (dbopmyibl, reomeTpHuecKas

HILIIOCTPALIHS, OLEHKA NOTPEITHOCTH).

Meron Tpanenwii (Gopmyia, reoMeTprUecKas HILTIOCTPALHS, OLEHKA IIOTPENTHOCTH).

Meton Cumiicona (Gopmyia, reoMeTpHYecKas HILTFOCTPALHS, OLEHKA TIOI'PELIHOCTH ).

PeiiTunr-konrposan Ne2

IIpaBuiio Pynre.

CpaBHHTEIbHAA ONEHKA METO/IOB YHCICHHOTO HHTEI PHPOBAHHSL.

Yro Takoe onTuMH3anms?

Yro noHuMaeTcst Mo KOJIMYECTBEHHOM OLIEHKOH ONITHMH3HPYEMOTO KauecTBa?
Kakwue THIBI 3a/1a4 ONTHMH3AIMH CYLIECTBYIOT?

B uem coctout 6e3ycnoBHas 3ajjaua ONTHMH3ALHH?
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7. B 4eM cocTOMT yCnoBHAs 3a1a4a ONTHMHU3ALHK
PelTHHI-KOHTpOIL Ne3

—

B kaxom ciydae ucnonssyercs OJHOMEpPHAs ONTHMH3ALUA?

B 4eM cocTouT ocHOBHas 3a/1a4a OIHOMEPHOH O THMH3AIUK?

Jaire CpaBHUTENBHYIO XapaKTEPHCTHKY METO/IOB OQHOMEPHOHN ONTHMH3AIHH.
MeTon ckaHHUpOBaHHS.

MeTon noKanu3amuu.

MeToa 30510TOro ceueHusl.

Meton noucka ¢ ucnons3osanueM ynces GuGonayumn/

MeTo/b1 MEOTOMEpHO# onTHMH3ALIHK. MeTo TOKOOPIHHATHOTO CIycKa.

L 2N W

Merozpl MHOTOMEPHO# ONTHMH3aMK. MeTON IpafHeHTHOrO crycka.

5.2. HpomemyToquaﬁ ATTECTALIHA 10 HTOraM OCBOCHHM JHCHHILIHHDBI

Bonpocs! k 3a4éty ¢ ouenkoii

—

Mertoap! uncnensoro uddepeHnpoBasus.

Dopmyisl TPUGIHKEHHOTO AH(HEpEHIHPOBAHMSL.

I'eomerpuueckuit cMbic onpesieléHHOrO HATErpaia.

Hucnennoe uaTerprpoBanye. MeToAbI IPSMOYrOILHUKOB H TPAIEIHiL,
Yucnennoe unrerpuposanue. Metox Cumicoua.

OnrumMu3sanns XMMHKO-TEXHOIOTHYECKHX TTPOLIECCOB.

OnHoMepHas ONTHMH3ALKS METO/IOM 30JI0TOTO CEYESHHS.

MHOI‘OMepHaﬂ OIITHMH3AIHs METOI0M INOKOOPAHUHATHOTO CIIYCKA.

e S IR AT R R

MHOroMepHasi ONTUMH3AITHS METOAOM IPAIMEHTHOTO CIIYCKA.

—
o

. l'eomeTprueckuii cMbicn onpeaenéHHOro HHTErpaa.

[
—_—

. Obmas HOCA METOO0OB YHCIIEHHOI'O HHTECTPHUPOBAHUSL.

_—
[xe

-Metoapl  N€BBIX, NpaBBIX, CPENHHX  MPAMOYIOJLHHKOB (bopmynbl,  reomeTpuueckas
HJUTIOCTPAIIKs, OLIEHKA NOTPEITHOCTH).

13. Meron Tpanenuii (hopmyia, reomerpuueckas HIUTIOCTpaLUs, OIEHKA ITOTPEIIHOCTH ).

14. Meron Cumncona (hopmyita, reomerpateckas HJLTIOCTPALH L, OLEHKA MOTPEIIHOCTH ).

15. IlpaBuno Pynre.

16. CpaBHHTeIBHAS OLIEHKA METOMOB YHCIIEHHOIO HHTETPHPOBAHHS.

17. Tumbl 3a1a4 onTHMK3aLKK CymecTBYIOT. BesycnoBuas 3anaua ONTHMM3ALMH. YCIOBHAs 3a/1a4a

ONTHMH3ALUH.

18. CpaBHuTENbHAS XaPAKTEPHCTHKA IPATHCHTHBIX METOIOB ONTHMH3AIHH.
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19. Onucanue anropuT™Ma MeTona HauCcKopeHIIero CIIyCKa.

20. MuoromepHblii nouck. JInHeHHOe MporpaMMHEpOBaHHE,

(98]

L R N ook

10.
11.
12,

13;
14.

15.
16.

17.
18.
19.
20.
21.

3.3. CamocTosTenbHas pabora o0ydaomerocs.

Bonpocer 1is camonposepku

B 4em cocrout obmras 3anaua HenuHeHOro MPOTPAMMHUPOBAHKSA?

Ha xakue rpynms! gensrcs MeTosibl peLeHus 3anau 0€3yCII0BHOM MUHUMU3ALHK?

JlaiiTe KpaTKylo XapakTepUCTHUKY METOHOB 0€3yCIOBHOH MHHHMM3AINH: HTEpaIMOHHbII
XapakTep METO/10B; npobJieMa BbiGopa miara; BLIGOp HanpaB/IeHUs TIOUCKA.

Onuumre anropuT™ MeToja HOKOOPIHHATHOTO CIycka.

Kax BriOHpaeTcs HatpasiieHue ciycka B MeTo/e IIOKOOPJIHHATHOTO cITycka?

IIpu BBINO/IHEHMH KAKOTO YCIIOBHS ClleyeT NpPEKPaTHTb OKUCK?

CocrapbTe O110K-CXEMY MeTO/IA MOKOOPJIHHATHOI'O CITyCKa.

HaiiTe cpaBHUTENBHYIO XapAKTEPUCTHKY MPALHEHTHRIX METOIO0B ONTHMH3AIIHH.,

Jlaiite onucanue anropuT™Ma METO1a HAMCKOpEHIIEro CIyCKa.

Kak pemnaercs mpo6nema BbiGopa iara u HanpasieHUs B METOJIE HaHCKOPEHILEro crnycka?
HlaiiTe olucanue aropuT™Ma METOA COTPSKEHHBIX HarpaBJIeHHH,

B uYeM COCTOMT OCHOBHOE OTIH4YME METOIOB HaMCKOPEHINEr0 CIycKa W CONPSIKEHHbIX
HalpaBJICHAR?

Kakue METOBI ycII0BHON MUHIMH3AIHHM Bbl 3HAaeTe?

B 4em rnaBHoe oTiHuUME METOMOB yCIOBHOM MHMHHUMH3ALHH OT METOJO0B Oe3yClIOBHOI
MHHUMH3AIAH?

MeTon ckaHHpOBaHUSI.

KakoBo MuHMMAanbHOE KONMYECTBO BEIMMCIEHHH LEJIEBON GyHKuUME U MeToja
CKaHHPOBAHHSA?

Ykaxurte 061aCTh HCTIOIB30BAHM METO/IA CKAHHPOBAHHS.

Meron mrpadubIx QyHKIHii.

Ha xakue knacchl MOJKHO pas/IeuTh METObI wTpadHbIX QYHKIUH?

YeM xapakTepu3yioTcs HapaMeTpHUYECKHE METOBI?

MHoromepHbIi nouck. JIuneiinoe porpaMMHpOBaHHE.

@OHJ OLEHOYHBIX CPEICTB Ul TPOBEJCHHS ATTECTALHH YPOBHSI COPMHPOBAHHOCTI

KOMIIETEHIIUH Oﬁy‘laIOHIHXCH Mo TUCLHMITIIHHE 0(1)0pMJIH€TC${ OTAC/IBHLIM JOKYMEHTOM.
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6. YAEBHO-METOJAHYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

JAUCTIMITJIMHBI
6.1. Knuroobecneuennocrn

KHUIOOBECITEUEHHOCTL |
Hanmenosanue nureparyper: asrop, Hassanue, Bux U3JIaHus, m;zsm Hanuune B w1eKTpoHHoii GHGamoTeic ‘
H31aTCIIBCTBO Bal'y e
1 2 3 !
OcHoBHas nuTepatypa* R
1. B. H. Jlobko. Matemarnueckue MeTobl B XHMHH 1 2018 | http://e.dib.visu.ru:80/hand |

XUMHYECKOH TeXHOJIOruH. OCHOBBI IPOrpaAMMHPOBAHHS
BBIMHCIHTEILHBIX 3a/1a4. Y4yeOHoe nocodue. Bnagumup: Usn-
Bo Bnl'V, 2018.

5456789/7420

2. B. H. Jlo6ko. MaTtemMaTH4eckue MeTOIbI B XHMHH H 2019
XMMHUUECKOH TEXHONOTHH. UHCTIEHHbIC METO IbI peIeHuUs!
anrebpanyeckux 3axa4 u 06paboTku GyHKImiL. YuebHoe
nocodue. Bnagumup: Usx-so Bal'Y, 2019.

http://e.lib.visu.ru:80/hand! >
3456789/8267

3.P.I'. Cagun, A.W. UBanog, H.®. Tumepbaes. OcHOBEI 2013
Hay4HBIX HcclieoBaHui. OpraHu3alis U IIaHHPOBaHHE
SKCMEpHMeHTa : yuebHoe nocodue. Kasan. Ha. ucenen. TexHoI.
yH-T. —Kazaunsb : U3n-s0 KHUTY. 2013.

http://www.studentlibrary _Hi bo
ok/ISBN9785788214122.htn|

4. ®.U. Kapmanos, B.A. Octpeiikosckuii. CTaTuCTHIECK e 2012
METO/Ibl 0OPabOTKH IKCICPUMEHTANBHBIX JAHHBIX.
JlabopaTopHBIii MpakTHKYM ¢ HCMONB30BAHKEM T1aKeTa
MathCad: Yue6. ITocobue. M.: A6puc, 2012.

http://www.studentlibrary.ru/bo
ok/ISBN9785437200599. htin!

JlononHuTeNbLHAA THTEpaTypa

1. B.IT. Ocurnos. ITpakTHKYM 110 HPOrpaMMHPOBAHHIO HA SI3bIKE 2010
DELPHI : B2 4. Y. 1 : CtpykTypHOE MPOrpaMMHPOBAHUE :
yue0. ITocobue. M.: Usa-so MI'TY um. H.9. Baymana, 2010...

http://www.studentlibrary.ru/ho
ok/bauman_0359.htm|

6.2. Ilepuoauueckue H3IAHUS

1. IlporpaMmmupoBanue (KypHai).

NS P e

6.3. UnTepHeT-pecypebl

A3b1k porpammuposanus Pascal.

Wurerpuposannas cpena pazpaborku nporpamm Borland Delphi.

http://www.y10k.ru/books/ 4. http://www.abc.chemistry.bsu.by/current/fulltext.htm

http://'www.sciencedirect.com
http://chemteq.ru/lib/book

http://www.chem.msu.su/rus
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7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE AUCIHHUITITAHBI

Jlnst peasmsanuyu JaHHOM JUCLUIUTMHEL IMEIOTCS CTICHAIbHbIC TIOMELICHHUS /1Tl [IPOBEICHHSI
3aHATHH JIEKIMOHHOIO THIIA, 3aHATHIL 1adOPaToOpHOro THNA, TIPYNIOBBLIX H HHIHBHYTbH bIX
KOHCYNbTALMHA, TEKYIIEr0 KOHTPOJS M IPOMEKYTOYHOI arrecraiuu. JlaGoparophbie paGors
NpoBOAATCA B Jtabopatopuu 422-2, 423-2.

Ilpu yreHuu nekuuonHoro Kypca HCTIONIE3YIOTCS MYJIbTHMEAMAHbBIE CPEACTBA OOyUeHHs B
Bujie Habopa claii/IoB ¢ NeMoHCTpalHueit Yepe3 IPoeKTop.

[lepeueHs UCMIONB3YEMOTO JUIIEH3HOHHOIO IporpaMMHOro obecneuenus: Windows 10.

Lasarus, Microsoft Office 2010, Power Point, Adobe Reader,
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Pabouyio nporpammy cocrasu jionent Jlo6ko B.H. /j

Penenzent
(mpencraBuTeNs paboToaaTes)

000 «bBMOXHUMPECYPC», HayuHBIH COTPWIHHK
K.X.H. 7 {/‘if - J.K. JlaBpyxun

[Iporpamma paccMoTpeHa i 0J00peHa Ha 3aceJaHuH Kadyeipbl XUMHH
[potoxon Ne /0 ot 15.06 207/ 20 .

3apenyromuil Kadenpoii ,,L‘f./‘ /7&73-“7’ B.A. KyxTun

&
Pabouas nporpamma paccMoTpeHa u 000peHa Ha 3ace/IaHuH YYeOHO-METOMHICCKOH KOMUCCHH
nanpasnenus 04.03.01 — « Xumus»

[lpotokonn Ne /0 or  245.06 LJil 20 r.

IIpeicenaTens KOMHCCHH Y ’}/,)’m higE= B.A. Kyxtun
/

v
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JIMCT NEPEYTBEPX/JIEHUS
PABOYE ITPOI'PAMMBI JAACHUTTIIAHBI

Pabouas nporpamma 0,106peHa Ha y4eOHbIi roj

IIpotokon 3acenanus kadeapnr No oT roga

3aBenyrounmii kadeapoii

Pabouyas nporpamma o100pena Ha yueOHBII roj

I[TpoToxoun 3acenanus kapeapsr Ne oT roma

3aBenyroumii kadenpoii

Pabouas nporpamma o06pena Ha y4eOHbIH roj

[IpoTtoxon 3acenanus xadempsr Ne oT rojaa

3aBenyromuii kadeapoii
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JIUCT PETUCTPAITHMU UBSMEHEHWHA
B pabouylo NporpaMmy JMCLMITIHHBI
«CHCTEeMHOE MOJIENTMPOBAHUE XMMHYECKHX MPOLIECCOB) 06Pa30BaTeNbHORM NpOrpamMMbl HarpasJieHus

noarotosku 04.03.01 — Xumus, nanpasneHHocTs: XUMHUYECKHI aHATH3, XUMUYECKAst 1
SKOJIOrHYECKast IKCIIepTH3a 00BEKTOB OKPYIKAIOLIEH cpeibl

Homep BreceHbl u3MeHeHus B 4acTu/pazaessl Henonuurens OcHoBaHue
U3MEHEHHS paboueii nporpamMmei OHO (HoMep M naTa npoTokona
3acesanus kadeapbl)

3aB. kadenpoii /
[loodnuce DHO




