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1. HEJIA OCBOEHUS TUCLUILIUHBI

Ieabro ocBoeHus muctmmmabl «CHCTEMHOE MOZCIMPOBAHUE XUMHYECKHUX MPOLECCOBY:
OCBOCHHME CTYICHTaMH CHCTEMHOTO IIOAXOJa K pEIIECHHIO KOHKPETHBIX 3a/ay XHMHYECKOil
TCXHOJIOTHH, MOJCTHUPOBAHMS M ONTUMH3AINH XUMHKO-TEXHOIOIHYUECKIX IIPOLECCOB, 00paboOTKH
PE3yIbTaTOB SKCNICPUMEHTA NPH H3YYECHHH IIPOM3BOICTBEHHBIX IPOLIECCOB, UCIONB3YsI MPU ITOM
COBPEMCHHBIC BBIMHCIUTENBHBIC CPENCTBA BBICOKOTO YPOBHS. AKIEHT CTABHTCS Ha yMeHHe
CTYACHTOB HE TOJIBKO HCIOIb30BaTh TOTOBBIE BEIYHUCIIHTEILHbIE KOMILIEKCHI, HO U CaMOCTOSITENILHO
COCTaBIIATh IPOCTEUIINE IPOTPAMMEI IS ATUX IIEJIEL..

3agaum: B pesynbTare H3ydeHHs IAHHOIO Kypca CTYAEHT NO/UKEH IONYYHTh OCHOBHBIE
HaBbIKM CHCTEMHOTO II0AXONa K MOJETHPOBAHHMIO M ONTHMH3ALHH XUMHKO-TEXHOJIOTHYECKHX
IPOIECCOB  HA OCHOBE M3Yy4YeHUS 0aA30BBIX MATEMATHYECCKHX METOJIOB —  YHCJIEHHOTO
TG GepeHIUPOBAHUS M YHUCIEHHOTO MHTCrpupoBanus. [locnennue, B oTnHYHe OT aHATHTHYECKHX
METOJIOB, IIO3BOJISIOT IIPOM3BOAKUTH 3TH ONEPALMH MPAKTUYECKH BO BCEX Clly4asix, BCTPEYAKOIUXCS B
peaibHOCTH. MHorue 3amauwm MOIEIIMPOBAHUS U OITHMHU3AIHH MHOTO(aKTOPHBIX XUMHKO-
TCXHOJIOIHYCCKUX IPOLECCOB MOAPAa3yMEBAKOT HCIIOIB30BAHIE ITHX CPEACTB U CBOJSTCS, B CBOIO
04Cpeib, K Py abCTPaKTHO CHOPMyYITHPOBAHHBIX MATEMATHUECKIX 3ana4. B HekoTophIX ciyuasix
JUISL. PELICHHUS TIPOOJIEM MaTeMaTHYECKOTO MO/IETHPOBAHHS IPOLECCOB yXKE CYMIECTBYIOT [OTOBBIE
[IPOrpaMMHBIE  KOMIIEKCEL. CTyZEHTBI IOIDKHBI HMETh BCEOOBEMIIONIEE NpENCTaBICHUE 00
OCHOBHBIX METOZIaX MOJEITMPOBAHUS ¥ ONTHMH3AIMH U TPAHHIAX HX IIPUMEHUMOCTH. DTO IO3BOJIHT,
BO-IIEPBBIX, BBIOUPATh MOOXOISLIYIO IS PEIICHHS KOHKPETHOH 3ala4u MpOrpamMmy, BO-BTOPBIX,
TIpaBHJIBHO ~ WHTEPHPETHPOBAThH  IIONYYAEMBIE  PE3YIBTATHL [Ipodeccronanusm  moaroroskn
CTYACHTOB IO JaHHOH IHCUMILIAHE OydeT o6ecledeH HCIONb30BAHIEM KOHKDETHOTO sI3bIKa
BBICOKOrO YpoBHS — Pascal (B ero coBpemeHHBIX peanmsamusx — Delphi, Lasarus u T.1.). Dt0
IIO3BOJIAET, B CIy4ae HEOOXOAMMOCTH, B JajbHEHIIEM Ge3 TpyZJa OCBOUTb COBPEMEHHbIC
NPUKJIaZHBIC BBIMHUCIUTENbHBIE cucTeMbl — MathCad, MathLab wu apyrue. OCHOBHOM (opmoit

IIPOBEICHUS 3aHATHH SIBIISETCS BBIIIOJTHEHUE CTYIEHTAMH JIa60paT0pr1x 3aHATUM Ha KOMITIBROTEDE.

2. MECTO JUCOMILIMHBI B CTPYKTYPE OIOII
Hucuunnina  «CHCTEMHOE MOJEIHPOBAHME XHMHUUYECKHX IPOLECCOB» OTHOCHTCSI K 4YacTu,

opmupyemoit yaacTHHKaME 06pa3z0BaTENBHBIX OTHOMICHHUIE,
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3. INTAHUPYEMBIE PE3YJIbTATHI OBYUYEHHUS IO TUCLIUILJIMHE
[Inanupyemele pesynbratel 0GyueHns o AUCLHUILIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMU

pesynbraTtamu ocBoeHus OIIOIT (koMnereHmaMu u MHMKAaTOpamMH IOCTHXCHHUS KOMIIETEHITHI)

DopmMmupyemblie [Inanupyembie pesynbrathl 06yuenns no MUCLMITIUHE, B Haumenosanne |
KOMIIETEHLMH COOTBETCTBHMH C HHAMKATOPOM JOCTHKEHHS KOMIIETEHIIUH OLICHOYHOTO CPe/CTBA
(koz, conepixaHue Huaukarop nocrimkenus Pesynbrarel 06yuenns no
KOMIETEHLMH) KOMMNETEHUUH AUCUHITIIUHE
(k00, codeparcanue UHOUKAMOpa
IIK-5 Criocoben [IK-5.1. 3Haer meTons! 3HaeT: BcriomMorarenbHble TECTBI, BOMPOCHI
NPUMEHSTh NPOBEJEHHS CPABHUTELHOIO YUCJIEHHbIE METObI
MUH(POPMALIMOHHBIE aHaJli3a, UCCe0BaHUH U NEePBHUYHOKN 00paboTKH
TEXHOJIOTHUH U SKCNEPUMEHTAILHBIX paboT. JaHHBIX — YUCJIEHHOE
crneuraau3upoBaHH [1IK-5.2. ¥Y™meer paborats co auddepeHurpoBaHye,
bI€ IIPOrpaMMBbI 1Sl CJIOXKHBIM YHCJIEHHOE
06paboTku HCCIIEIOBATENILCKUM, MHTETPUPOBaHHE XUMMHH,
NOJTY4YEHHBIX J1abopaTopHbIM busnyeckoi XuMuu u
JaHHBIX 000pY/I0BaHHEM M CPECTBAMH  XMMHYECKOH TEXHOJIOTHH,
U3MepeHuid; GOpMyIHpoOBaTh | MaTeMaTHYecKue METO/IbI
BBIBOJIbI U PEKOMEHJALIUY 110 peLleHHs MPUKIIAAHbIX
pe3yJibTaTaM UCCIIEJOBaAHUS. 3aaay MOZACIIHpOBaHUA U
[TIK-5.3 Bnageer meTonamu u ONTUMU3ALMU NPOLIECCOR
CPEACTBAMH MaTEMATHYECKOH | XHMMYECKON TEXHOIOIHU.
00paboTku U 06061EeHH s Ymeer: cocTaBusaTh

PE3YJIBTAaTOB UCCIECAOBAHUM HA| HpOFpaMMBI Ha SI3bIKE
OCHOBE€ CTaTUCTHUYECKHUX DELPHI JUIS pCaJIH3aIII/II/I
AaHHBIX. pelrenus 3aaay
MOJENUPOBAHUS U
ONTHMU3AILNH XUMHUKO-
TEXHOJIOTHYECKUX
IIPOLIECCOB, IPUMEHSTH '
HAaBBIKH IIOCTPOEHHS
allTOPUTMOB U
COCTaBJICHHs IPOrpaMM
JUISL UCTIOJIB30BaHUS
CIIENUAITBHBIX
MaTEeMaTHYECKUX
IMAaKETOB, TAKUX KaK
MathCad, MatLab,
pazbuparbes B yxe
TOTOBBIX KOMIIBIOTEPHBIX
MporpamMMax ¢ HEIbI0 UX
OCMBICIICHHOT'O
IIPUMEHCHHUS,
OITUMU3AIMY UITH
MOJEPHU3AIHH IS
pelIeHKs OMU3KUX 33134
XUMHUHA
Baapneer: OCHOBHBIMH
METOJaMH pEIIeHUS
IIPUKJIATHBIX 347144
MOJIEJIUPOBAHUS U




OIITUMM3AIIMH XUMUKO-
TEXHOJIOTHYECKUX
MIPOIECCOB U peaTH3aliu
HX Ha KOMIIBIOTEpE,
OCHOBHBIMH METOIAMH
HaIMCaHHs IPOrpaMM Ha
SI3BIKaX BBICOKOI'O
YPOBHS, OCHOBaMU
MIPaBUILHOM ITOCTAHOBKHU
3a/1a4 MOJEIUPOBAHUS U
OITUMU3AINH XUMHUKO-
TEXHOJIOTHYECKUX
IIPOIIECCOB U
JaJlbHEHINEH ux
peanuzanuu ¢ 1elbo
MOy YCHUS
MaTeMaTHYECKH
000CHOBaHHBIX
I1apaMeTpoB
IIPOU3BOICTBEHHBIX
IUKJIOB.




4. OFbEM U CTPYKTYPA JJUCITUILJINHBI

prI[OGMI(OCTL JUCIUIIIMHEI COCTABIISIET 2 3a4YE€THRIX COVHMUII, 72 4aca.
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TemMaTHYecKHil IJIaH

tdhopma 00ydyeHHs: — 0UHaA

KonTakTHas pabora Dopmel
oOyJaromuxcs TEKYIIETO
g C II€Jaroru4eCcKum 2 KOHTPOIJIA,
Ne Hammenosanwue Tem o § paboTHHKOM E dopma
/I | W/WIK pa3aenoB/TeM § 2 E g IIPOMEXYTOY
JHCIUILIIAHBI = - . g 5 o g L‘é HOM
&) QE S 2 55 % S 2 S aTTecTalnuu
) = 15} = 5 o5 = = (no
T | 8 Sz |88 |SEE | O
= c% E ‘§O§ &l mg éf cemecmpam)
£ = | °

1 UYucnenHoe 7 1-2 | 4 2 2
muddepenpoBanme.
Hcnonrs3oBanue B
CHCTEMHOM
MOJICTTHPOBAHUH
XHUMHKO-
TEXHOJIOTUIECKHX
IIPOLIECCOB.

2 | YucnenHoe 7 3-6 |8 4 1 2 | PewiTunr-
HMHTETPUPOBAHHUE. KOHTpPOJIb No
Hcnons3oBanue B 1
CHUCTEMHOM
MOZEIUPOBAHUH
XUMHUKO-

TEXHOJIOTHYECKHIX
IIPOLIECCOB.

3 OnHomepHas 7 7- |6 3 1 2 | Petituur-
ONTHMU3ALNS XUMHUKO- 10 KOHTpPOJIb. Ne
TEXHOJIOTHYECCKHUX 2
IIPOIIECCOB.

4 | Meroas! MHOrOMepHOH | 7 10- | 10 5 2 8
onTuMu3anuu. Meton 14
IIOKOOPZIMHATHOTO
CIIyCKa.

5 Meroabsl MHOTOMEpHOM | 7 15- | 8 4 1 4 | Pedrtunr-
onTUMH3aLKMH. Meron 18 KOHTpOJB Neo
TPaJIUEHTHOIO CITyCKa. 3

Bcero 3a 7 cemectp: 36 18 18 | 3auérec

OLICHKOMH

Hanuuue B qucuuIuiae

KIT/KP

Hrtoro mo mpucumiivae 36 18 18 | 3auérc

OLICHKOM




6

Couepmaﬂne JIEKIIMOHHBIX 3aHATHH M0 TUCHHUILIHHE

Pasnen I. YucnenHoe nuddepeHnpoBaHne H HHTETPHPOBaHHE

Tema 1. Yucnennoe g1udepeHuripoBanue

Conepxanue Tembl. YucnenHoe nupdepennupoBanre. CymmapHas MOTPEIIHOCTh WU €&
COCTaBIISIOIINE: ONMMOKA JTUCKpeTH3aun (yceu€HHas) U omubdka okpyrieHus. [lopsaok ToyHoCTH.
CrmocoObl  yMEHBIICHHS IOTPEHIHOCTH JuddepeHurpoBanus. VICHONb30BaHHE YHUCIECHHOTO
nudGepeHIMPOBaHMsI B CUCTEMHOM MOJIENIMPOBAHUM M ONTHUMM3ALUU XUMHKO-TEXHOJOTHUECKHX
IPOIIECCOB.

Tema 2. UncjieHHOEe HHTETPHPOBaHHE

Conmepxxanue TeMbl. [IpuOmMxk€HHOE BBIYMCIECHHE ONpPENENEHHBIX HHTerpaiioB. OOrias
CTPYKTypa WHTEPIOISIMOHHON KBagpaTypHOH (OpMyiibl, ciocoOBl BEIOOpa Y3JIOB W OMpeAeIeHUE
BecoB. [Topsmox Tounoctu. @opmynsl HetotoHa-KoTeca u ['aycca; ux yactHele ciaydau: GopmyIisl
NpsSMOYTOJIBHUKOB, Tpanenui, CumicoHa. OIeHKa MOrpelIHOCTH pe3yabTaTa. AJITOpUTM
HHTETPUPOBAHUS C 3aJaHHOH cTemeHblo TouHocTd. CruaiiH-KBamparypa, eé YCBOI\/'ICTBa,
HHTETPUPOBAHUE TAOIUYIHO 3aJaHHOH QyHKIUH.

Vcnonp30BaHHE YHCICHHOTO HMHTEIPHUPOBAHMS B CHUCTEMHOM MOJCIHPOBAHUH U

OIITUMH3AIHUH XHMHUKO-TEXHOJIOTHYCCKHUX ITPOLECCOB.

Paznen II. MeToab! 0fHOMEPHO#H ONTHMH3ALMHE XHMHKO-TEXHOJIOIHYECKHUX MPOLIECCOB

Tema 3. 3aga4a onTHMH3ANUH

Copmepxanue Tembl. IlocTaHoBKa 3a7add ONTHMH3AlMM — HAaXOXIEHHS Haumboiee
ONTHUMAIBHEIX IMapaMeTPOB TMPOBEAEHUS XHUMHKO-TEXHOJIOTHYECKHUX mpoieccoB. (CreneHue
ONTUMU3AIMK K 3aJadye IOWCKAa SKCTPEMAIbHBIX 3HAYeHUH QYHKIMA OJHONH U HECKOJILKHX
NEPEMEHHBIX.

Tema 4. OnHoMepHasi ONITHMHU3ALUSA

Conepxanue Tembl. OnHOMEpHass ONTUMH3alUsA. MeTox 30J0TOr0 CedyeHHs. 3aiauu

OIITUMU3AIIUH pa60'r51 TEIIO00OMEHHBIX amnraparosB.
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Paspeu I11. MeToanl MHOrOMEpHOM ONTHMH3ALMH XHMHKO-TEXHOJIOTHYECKHX MPOIECCOB

Tema 5. MHoromepHasi ONTHMH3 AL

Conepxanue TeMbl. MHOrOMepHas onTUMuU3aIus. MeToq MOKOOPIUHATHOIO CIycKa. MeTo
IpaJUeHTHOrO CIlycKa. MeToa HaucKopermiero crmycka. MeTo COnpsnkEHHBIX TPaIuEHTOB.

OnrtuManeHBlE  YCIOBHS IIPOBENEHHS XHMHUYECKHX peakuuil. PeakTopbl wuaeambHOro
cMmenieHus. PeakTopsl HaealbHOTO BHITECHEHMUSL.

Tema 6. OnTUMH3a1HA ¢ OTPAHHYEHUIMH

Conepxanme TeMbl. MeTOnbl ONTUMH3AIMH C OrPAHMYECHHSIMH W 0€3 OrpaHMYeHwui.

JInnelinoe mporpammuposanue. CuMiuiekc-metToa. HenuneliHoe mporpaMMupoBaHue.

Copnep:xaHue J1a00paTOPHBIX 3aHATHIA M0 TUCHHUILIHHE

YucrieHHOe HHTErpUpOBaHye. MeTo Tpanenui.

YucnenHoe uHTerpuporanre Meron Cumicona

OpHOMEpHas ONITUMHU3ALUSA XUMUKO-TEXHOJIOTUYECKUX MTPOIECCOB.

OnHOMeEpHas ONTHMU3ALUS XUMHKO-TEXHOJOIHUECKHX IPOLIECCOB. METO 30JI0TOr0 CEUEHMS.

3amuTa 1a60paTopHbIX padoT. PeiTuHr-koHTpOIH No 1.

1

2

3

4

5

6. MeToa NOKOOPAMHATHOIO CITyCKa.
7. MeToa NOKOOPAMHATHOIO CITycKa (IIPOIOJIKEHUE).
8. MeTton rpafueHTHOrO CIycKa.

9. Meron rpageHTHOrO CIycka (IIPOJOIKEHUE).

1

0. 3amuTa 1a00paTOpHBIX paboT. PeRTUHT-KOHTPOIB No 2 (UTOTOBBIH).
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3. OHEHOYHBIE CPEJICTBA JJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,

IIPOMEXXYTOYHOM ATTECTALIY IO UTOTAM OCBOEHWS TUCIUATILIUHBI
W YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOM PABOTBI

CTYJAEHTOB
3.1. Texymmuii KOHTpPO.JIb yceBaemMocTH

Texymuii xoHTpons ycmeBaemocTH mpuBOmHTCS IO pe3yibTaTaM PEUTHHT-KOHTPOIS IO

CIICOYIOMUM KOHTPOJIBbHEIM BOIIpoCaM:

A

10.
L1,

12.

13.
14.

U L T

PedTHHr-KOHTpOIL Nol

Omnpenenuts 0606MERHYIO CTEMEHs UnCIa.

Kak nonyyarorest popmynsr nputmmskerroro maddepenupoBanus?

3ana4a ducIeHHOro nudbepeRIHPOBARHUS SBIsIETCS HEKOPPEKTHOM - YTO 3TO 03HAyaeT?

CyTb 9MCIIEHHOTO UHTErPHPOBAHHSL.

Kax monyuarorcst kampaTypHbie dopmynst Herotona - Koteca?

Kak MeHsCTCS BBIMHCIHTENbHBIH aNIropuT™ Tpd M3MCHCHHWM KDPAaTHOCTH HHTErpana s
KJIaCCHYCCKUX KBaAPATYPHBIX HOPMYII U LIS MeToa Mosnre-Kapno?

K xakomy Ttummy MertomoB - mpsamerx mm UTCPALIMOHHBIX, OTHOCHTCS METOM TIJIABHBIX

3JIEMEHTOB?
Kakum o6pazom monygaercs sMInupudeckas Gpopmymna?
Llens cratucTryeckoi 06pa6oTkd. UTo 3HAUMT ACTCPMHHUPOBAHHBIH aropuT™?
['eomerpuaeckuii cMpich onpenenénnoro HHTErpaa.
O6mas unest METO0B YHCIIEHHOTO HHTETPUPOBAHHS.
Meronsl  neBIX, mpaBbIX, CPEIHHX  HpAMOYIONbHUKOB  (hOpMyIBI, reomeTpuueckas
WIUTIOCTPAIHS, OLEHKA OTPEIIHOCTH).
Meton Tpanerwmii (Gopmyia, TCOMETpHIeCKast MITFOCTPaLKs, OLEHKA IOTPEITHOCTH).

Metox Camncona (popmyna, reomerpudeckas HJUTFOCTPAIMSL, OLICHKA TTOTPENIHOCTH ).

PeliTuHr-KOHTpOIBL Ne2

IIpaBuino Pynre.

CpaBHuTENBHAS OLIEHKA METOIOB YHCICHHOTO HHTETPHUPOBAHMSL.

Yto Takoe onTuMH3aIHs?

YTO IOHUMAETCs I0/T KOTHYECTBEHHOM OIEHKOM ONTHMH3HPYEMOTO KadecTBa?
Kakue Tuner 3anay ontumusanuu CYILECTBYIOT?

B 4em cocrout GesycnoBnas 3anaua ONTHUMH3ANHH?
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10.
11.
12.

13.
14.
15.
16.
17.

18.

9

B 4geM cocTout ycnoBHas 3a1a9a onTHMH3AMA
PeiiTuHr-xoHTpOIL Ne3

B xakoMm cirydae HCIIONb3yeTcs OMHOMEPHAS ONTHMHA3ALHS?

B 4eMm cocTouT OCHOBHAS 3a1a9a OTHOMEPHOM ONTHMH3AIHN?

JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY METOOB OJTHOMEPHOX ONITUMHU3ALIUH.
Merton ckanupoBaHusi.

Merton nokanu3zanuu.

Mertopn 3010TOTO CEUEHHUS.

Meton noucka ¢ ucnons3oBanreM urncen OuGonayyn/

Mertozpl MHOTOMEPHOH ONTHMU3AIMHA. MeTo TOKOOPAHHATHOTO CIIyCKa.

MeToznsl MHOrOMEpHO# ONTHMHU3AIME. MeTOoI IPaIHeHTHOrO CIyCKa.

5.2. IlpomexxyToYHAs ATTECTALMSA 10 HTOraM OCBOCHHS JUCIHHIIIHHBI

Bonpocs! k 3a49€Ty ¢ oneHKOMH
Metons! uncnenHoro quddepeHnupoBaHys.
@opMy bl IPHOIMXEHHOTO MU epEHIIUPOBAHYS.
I'eomeTpudeckuit cMBICT OmpesenéHHOr0 HHTErpaJa.
HrceHHOe HHTErpUpOBaHue. MeTo B! IPSIMOYTOIBHHUKOB U TPAIELHH.
Yucnennoe unTerpuposanne. Merton Cumricona.
OntimMu3anus XMMHAKO-TEXHOJIOTHYIECKHX TTPOLECCOB.
OnHOMEpHAs ONTHMH3AIUS METOIOM 30JI0TOTO CEUEHHS.
MHoromepHas ONTHMH3ALHMS METOIOM OKOOPIMHATHOTO CITYCKA.
MuoromepHas ONTHMH3AIHEsS METOAOM IPAJIMEHTHOTO CITYCKa.
['eoMeTpuyecKkuii CMBICT OLPENENEHHOTO HHTETPaIA.
O61mas uaes METOZIOB YHCICHHOTO HHTErPHPOBAHHSL.
Metonsl  JIEBBIX, TIPaBBIX, CPEIHHX MHPSAMOYTONHHHUKOB (bopMyTBL, reomeTpuueckas
UJUTFOCTPALKS, OLIEHKA ITOTPEIHOCTH).
Meron tpanenuit (opmyna, reoMeTprdecKas UILTIOCTPALS, OLEHKA IOTPEIIHOCTH).
Meton Camncona (popmyita, reoMeTprdeckas HILTIOCTpALS, OLEHKA IIOTPELTHOCTH).
IIpaBuiio Pynre.
CpaBHuTENBHAS OLIEHKA METOIOB YHCIIEHHOTO HHTET PHPOBAHHSL.
Tuner 3agay onTuvMu3amu CymecTBYIOT. Besycnosnas 3anava ontumusanuu. VenoBHas 3anaua
ONTHMHU3AIHH.

CpaBHHTCHBHaﬂ XapaKTCPpUCTUKA I'PAJUCHTHBIX METOJIOB OIITHMH3AIIAHA.
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19. Onucanue anroputva MeTona HaMCKOPEWIIETO CITyCKa.

20. MHoromepHsIi nouck. Jluneiinoe IIPpOrpaMMHUPOBaHHE.

(O8]

Le B

10.
11.
12.

13.
14.

15.
16.

i A
18.
19.
20.
21.

5.3. CamocTonTebHas paGoTa 00yqaomerocs.

Bonpocer 1151 camonposepkn

B 4em coctouT 001m1as 3a1a49a HENHHEHHOTO IPOrpaMMHPOBAHMS ?

Ha xakue rpynms! fensitcs METOIBI peleHus 3amaq 0€3yCIIOBHON MUHUMHU3AIHHN?

HaiiTe KpaTKyi0 XapakTepHCTHKY METOOB 0€3yCIIOBHON MHHUMM3AIMH: HTEpaLEOHHBI
XapaxkTep METOJ0B; IPodiieMa BEIOOpa Iara; BEIOOp HAIIpaBICHHS OUCKA.

OnuinwTe aIropuT™M METO/A MOKOOPIUHATHOTO CILyCKa.

Kaxk BeIOrpaeTcs HanpaBIeHue CITycKa B METO/IE IOKOOPAMHATHOTO CITycKa?

Ipu BEIONHEHUH KAKOTO YCIIOBHS CIEMyeT NPEKPaTHTh HOHCK?

CocraBbTe 6710K-CXEMy METO/Ia OKOOPIHHATHOTO CIIyCKa.

Jlaiite CpaBHUTENBHYIO XapaKTEePUCTHKY TPAIHEHTHBIX METOIOB ONTUMU3AIIHH.

HlaiiTe onucanue anroputMa MeTOIa HAUCKOPEHIIEro CILyCKa.

Kaxk pemaercs npo6ema BbIGOpa mara U HalpaBICHUS B METOIE HAHUCKOPEHIIETO cIrycKa?
Jlaiite onucanue aNrOpUTMa METOA CONPSKEHHBIX HAIIPABIEHHU.,

B deM COCTOMT OCHOBHOE OTIMYHE METONOB HAHCKOPEHLIETO CIyCKa M COMPSDKEHHBIX
HallpaBJICHUHA?

Kaxue MEeTop! yCIIOBHOM MUHUMHU3AINH BB 3HAeTe?

B 4eMm riaBHOe OTIMYME METOIOB YCIOBHOW MHHMMH3ALMH OT METOIOB 0e3ycroBHOI
MUHUMH3AIUHA?

Meton ckanupoBaHus.

KakoBo MMHHMMaIBHOE KOJNMYECTBO BBIYHCICHHN IIEJIEBO GyHKIME JuIs  MeTona
CKaHUPOBaHUSA?

YKaxxute 001acTh HCIOIb30BaHASI METO/IA CKAHHPOBAHHISL.

Merton mrpadHbIX QYHKIHIA.

Ha xaxwue Kaccel MOXHO pa3ZelIuTh METOIbI INTPadHBIX byHKIui?

YeM XapakTepH3yrOTCsl HapaMeTPUIECKHE METOIBI?

MuoromepHsIi nouck. JInHeiHOE TpOrpaMMHpOBaHHE.

QOHJ OLCHOYHBIX CPEJCTB UL NPOBEJACHHS ATTECTALMH YPOBHS COPMHPOBAHHOCTH

KOMIIETEHIIMH 00YYarOIIKXCs 10 TUCHUIUTAHE 0GOPMIIETCS OT/AENBHBIM JIOKYMEHTOM.
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6. YAEBHO-METOJIUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCIUIIIUHBI
6.1. Kuuroo0ecrne4ueHHOCTEL

KHUI'OOBECTIEYEHHOCTh

HanmenoBanue TMTepaTyphl: aBTOp, Ha3BaHKe, BUJ H3IAHHUS, Fon | o wive B o1 skrpomEoH Buinorexe
U3/1aTENbCTBO H3llan] Bal'Y
1 2 3
OcHoBHas nuTepatypa*
1. B. H. JIobko. MaTemarryeckue METOIBI B XUMUK U 2018 | http://e.lib.vIsu.ru:80/handle/ | 2
XUMUYECKOU TexXHONorud. OCHOBEI IPOrpaMMUPOBAHUS 3456789/7426
BBIYHMCIIUTENPHBIX 331a4. YueOHoe nocobue. Brnagumup: Usz-
Bo Bal'V. 2018. ‘
2. B. H. JIobxo. MaremaTrueckie METOIBI B XUMHH U 2019 | http://e.lib.vIsu.ru:80/handle | |
XUMHYECKON TEXHOJIOTUH. YHCIIEHHBIE METOBI pELICHHS 3456789/8267
anreOpandecKux 3a7a4 U 00paboTku GyHKIHHA. YueGHOe
nocobue. Bramumup: Usn-so Bal'V, 2019.
3.P.I'. Cadun, A 1. VBanos, H.®. Tumepb6aes. OcHOBEI 2013 | http://www.studentlibrary.ru/bo
Hay4HBIX HCCleoBanui. Opranu3anys 1 IIaHUPOBaHUE ok/ISBN9785788214122.htm!
IKCIIEPUMENTA : yueOHOe nocobue. Kaszan. Hall. Hccite. TEXHOIL.
yH-T. —Ka3zans : U3a-80 KHUTY. 2013.
4. ®.U. Kapmanos, B.A. Octpeiikockuii. CTaTHCTHYECKHE 2012 | http://www.studentlibrary.ru/bo
METOBI 00pabOTKH IKCIIEPHMEHTAIBHEIX JaHHBIX. ok/ISBN9785437200599.html|
JIabopaTOpHBIHA IPAKTHKYM ¢ MCIIOIb30BaHUEM MTAKeTa
MathCad: Yue6. [Tocobue. M.: A6puc, 2012.
HononHuTenbHas auTeparypa

1. B.IT. Ocunos. IIpakTuKyM 1o mporpaMMHpPOBAHHIO HA SI3BIKE 2010

DELPHI : B 2 4. Y. 1 : CTpyKTypHO€ IpOrpaMMHpPOBAHHE :
yue0. Tlocobue. M.: M3n-8o MI'TY um. H.D. Baymana, 2010...

http://www.studentlibrary.ru/bo
ok/bauman_0359.html

6.2. llepuonnyeckue u3gaHus

1. IIporpammupoBanue (KypHAI).

6.3. HaTepHeT-pecypcenl

SI3pIk IporpamMmmupoBanus Pascal.

Muterpuposannas cpena paspaborku nporpamm Borland Delphi.

1

2

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

7

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

http://www.abc.chemistry.bsu.by/current/fulltext.htm
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7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE AUCHUITIUHBI

JUist peanu3anyy JaHHOW JUCHHUILUIMHEI IMEIOTCS CIIEHaTbHbIC IIOMEIICHHS IS TPOBEICH U
3aHATHH JICKIWOHHOTO THUIA, 3aHATHH IabOpPaTOPHOro THIIA, TPYNNIOBBIX W HMHIUBUIYAIBLHBIX
KOHCYNbTAIMH, TEKYIIEro KOHTPONS M NPOMEXYTOYHOM ATTECTAIHH. JlabopaTtopHble paboTHI
OpOBOIATCS B 1abopatopuu 422-2, 423-2.

IIpu YTeHHM NEKIMOHHOIO Kypca HCHOJB3YIOTCS MyJIBTHMEUAHBIE CPEACTBA OOYYEHHS B
BHJIe HA0Opa CIIalIoB C IEMOHCTpaIUeil Yepe3 IPOEKTOP.

Ilepeders HCIONB3YeMOTo JHIEH3HOHHOTO MPOrPaMMHOTO obecmederrs: Windows 10,

Lasarus, Microsoft Office 2010, Power Point, Adobe Reader,
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Pabouyro nporpammy coctasui goueHt JIooko B.H. / 0

Penienzent
(npencraBuTens paboTomaTens)

000 «BUOXHUMPECYPCy, nayumbiit COTpﬁl%IH ‘

K.X.H. /_,,// A/ //ﬂ [ J1.K. JlaBpyxun

‘/'

.

I[Iporpamma paccMOTpeHa U 0J00peHa Ha 3aceJaHuy Kadeaphl XUMUH

Iporoxon Ne /2 ot 27. 06 204 /.

3aBenyrommil kadenpoit li, ; /z,f?zof B.A. Kyxtun

Paboyas nmporpamMma paccMOTpeHa U 000peHa Ha 3aceJaHuH YUeOHO-METOANYECKON KOMHCCUH
HanpasieHus 04.03.01 — « Xumus»
IIpotoxon Ne_ /¢ ot 24.06 202/ r.

[Ipencenarens KOMUCCUH y/ 7//p;M b.A. KyxTun

/r
/ /
/

v
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JIMCT INIEPEYTBEPKJIEHUSA
PABOYEN MPOTPAMMBI JUCLIMILINHBI

Paboy4as nporpamma onobpena na z ﬂ/r?g,i&,?)’ y4€OHBIH Tof
[IpoTokon 3acenanus xadeapsr Ne /7 otf 0. 2022 rona

3aBenyromui Ka(benpo‘ﬁ/_é; ‘*’fé;/;,éa?ﬁ/é@/ 2 ///

Paboyas nporpamMma ogo6pena Ha y4eOHBIH To1

IIpoTokon 3acenanust kademper Ne oT roja

3aBenyomuii kabeapoi

Pabouas nmporpamma ono6pena Ha Y4€OHBIH Tof

IIporokon 3acenanus xadenpbr No OT roaa

3aBenyromuii kadempoit
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JIMCT PETUCTPAIIMU UBMEHEHUI
B pab0o4yIo MpOrpamMMy JUCLUMIHHEI
«CHCTEMHOE MOJIETMPOBAHAE XMMHIECKUX TIPOLIECCOBY 00pa3oBaTe/IbHOM MPOrpaMMbl HanpasieHus

noaroroeku 04.03.01 — Xumusi, HanpaBneHHOCTb: XUMHYECKHi aHau3, XUMHAYECKas U
OKOJIOTHYECKast SKCIEPTH3a OOBEKTOB OKPYKAroIIel cpe/pl

Homep BHeceHbl u3MeHeHus B yacTu/pasaensl Hcnonunurens OcHoBanue

U3MEHEHUS paboueii mporpammel ®UO (HoMep u mara npoTokosna

3acenaHus Kadenpsoi)

3aB. kadenpoii /
IToonucs DPHO




