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1. [TIlepeyeHbr NJIAHHPYEeMBbIX Ppe3yJbTATOB OOy4YeHHS] 10 JAUCHHUIIMHE
«KoMmnboTepHOe  MOJEJMPOBAHHE»,  COOTHECEHHBIX ¢  IUIAHUPYEMBIMH
pe3yJbTaTaMH  OCBOEHHSI OCHOBHOIl  00pa3oBaTe/IbHOIi  MpPOrpaMMbl 1O

HanpasjaeHno noAroroBku 04.05.01. «®@ynaaMeHTATbHAS U MPUKJIATHAS XUMUSD»

B pesynbrate ocBOoeHUSI OCHOBHOW oOOpa3oBarenbHOU mnporpammel (OOII) 1o

crienuaibHOCTH  mojaroToBku  crneruaibHocTd  04.05.01 «®dynpameHTanbHas U

IIpUKJIagHas XHUMMHI» O6Y‘I&IOHH/II>1C5I JOJDKCH OBJIaACTh CIICAYIOIMUMHU PC3YJIbTaTaMHU

O6y‘I€HI/I$I 10 JTUCHUITIIMHE «KOMHBIOTepHOG MOJCIINPOBAHUC):

Koowt pe3yJibTaThl OCBOCHUS IlepedyeHb MJIAaHUPYEMBIX Pe3yJIbTATOB
Komneme 0011 00y4eHHS 10 TUCHHUILTHHE
HYuu Cooeporcanue
KomnemeHuu
OK-1 CHOCOOHOCTBIO K | Ymers: CpaBHMBATB, aHAJIN3UPOBATh,
aOCTpPaKTHOMY  MBIIUICHHUIO, | CHCTEMaTH3UPOBATh, OOBSICHSTB,
aHaJu3y, CHHTE3Y dopmynmupoBaTh  mpoOieMbl M IUIAHUPOBATH
CTpATEeTHIO WX PEUICHUS; MPOTHO3UPOBAaTh (B TOM
YpuCcle W COIMAJbHBIC SBICHHS), BBIIBUTATh
TUIOTE3bl;  IUIAHUPOBATh  JIESTENBHOCTh  JUIS
HOATBEPKJICHUS (ONPOBEPIKEHUS) TUIIOTESBI.
Brnanets: cmocoOHOCTBIO aHaJTM3UPOBATH,
CHUCTEMaTu3upoBaTh,  KPUTUYECKM  OLIEHUBATh
HAKOIUICHHBIH OMBIT U MH(OPMAILHIO, TTOITYUYESHHYIO
U3 Pa3JIMYHBIX HCTOYHHKOB
OIIK-4 | cmocoOHOCTHIO pemiaTh 3a/1auu | 3HaTh: OCHOBBI HH(GOPMAIIMOHHON O€30MaCHOCTH.
npodeccuoHaIbHON YMeTb: TNpPUMEHATh METOJbl MaTeMaTHYeCKOTro
NEeSTeTPHOCTH  HAa  OCHOBE | aHAIM3a W MOJCTHPOBAHUSA, TEOPETHYECKOTO U
UH(POPMALIMOHHOM U | DKCIIEpUMEHTAIBLHOTO HCCIIeZIOBaHUs, padoTaTh ¢
oubmorpaduaeckoit KOMITHIOTEPOM Ha ypOBHE IOJIB30BATENsI B 00JIaCTH
KyJIbTYypbl C IpPHUMEHEHHEM | M03HaBaTeIbHON U npodeccuoHaTbLHON
MH(OPMaLMOHHO- JIeATEITbHOCTH.
KOMMYHUKAIIHOHHBIX Brnanetp: OCHOBHBIMH METOAAMH, CHOCOOaMU H
TEXHOJIOTHUI 171
CpeICTBaMHU TOJYYCHHUs, XpaHECHUs, TepepadOTKh
BBIYUCIUTENBHBIX CPEACTB C
Y4ETOM OCHOBHBIX TpeOOBaHMH | nHOpMaIuu
UH(POPMALIMOHHOM
0e30MacHOCTH
[IK-6 | BmameHuMeM  COBpEMEHHBIMHM | 3HATh: OCHOBHBIE JTallbl U METOABl 00pabOTKH
KOMITHIOTEPHBIMH OKCIIEPUMEHTATBHBIX JaHHBIX.
TEXHOJIOTHUSIMH npu | YMeTb: NPUMEHSITh METOAbI IOMCKa MHHHMYyMa
MJIAHUPOBAHUH WCCIICIOBAHMM, | GYHKIMH 711 00paOOTKH SKCIIEPUMEHTA.
nolydyeHuu U oOpabotke | Bmamers: METOaMH1 anmpoKCUMalUU
pe3yJIbTaToB HAYYHBIX | QYHKIIMOHAIBHBIMA 3aBHCUMOCTSIMH

4




9KCTIIEPHMEHTOB, cbope, | FIKCIEpUMEHTAIBHBIX JJAHHBIX.
o0OpaboTke, XpaHEeHHUH,
IpPEACTaBICHUN W Tepenayde
HaY4YHOI nH(OpMaIu

2. Mecro aucuumiuHbl B cTpyKType OOIl 1mo cnenuajJbHOCTH MOATOTOBKH
cnenuanabHocTH 04.05.01 «@ynaamMmeHTAJbHAS H NPUKJIATHAS XUMMS»

Huciumnaa «KoMibloTepHOe MOJIETUpOBaHKME» OTHOCUTCA K 0a30BOM dacTu
yueOHoro nukia «MareMaTu4ueckuil u ectecTBeHHOHAyuHbIH nukm» b1.B./IB.4.1

JIJist yCIenmHOTo OCBOSHUS JUCIUIUTMHBI HEOOXOAMMO XOPOIIO BJIAJIETh 3HAHUSMU
CIEAYIOMINX TUCHUIUIMH, OTHOCSIIUXCS K Pa3IMYHBIM IIMKJIaM y4eOHOM MpOrpaMMbi:
nH(pOpMaTHKa, OCHOBBI MAaTeMaTUYECKOI0 aHAJIN3a, JIMHEHHAas anredp U aHAIUTHYECKas
reoMeTpus, oOIas XuMHUsA, HeopraHudeckas Xumus, oOmas ¢Gu3nKa, Teopus
BEPOSATHOCTH W MaTeMaTUYeCKas CTaTHUCTHKA, HEOpraHudeckas xumus. ucuurimHa
“YuclieHHblE METOIbl M MPOrpaMMHUPOBAHME” TIOCBAILICHA H3YYEHUIO DJIEMEHTOB
MPOTPAaMMHUPOBAHUS;, PEUICHUIO PAa3JIMYHBIX MaTeMaTHYECKUX 3aJad B XUMUH;
CTaTUCTUYECKON O00pabOTKE HKCIEPUMEHTAJbHBIX JaHHBIX. MIMeeT JIOrHYeckyr u
COJIEPKATEIIbHO-METOJIUYECKYIO CBSI3b C JAPYTMMU XUMHUYECKUMHU JHUCHUIUIMHAMHU, a
TaKXe ¢ paszenamu GU3NKu, MaTeEMaTUKUA U UH(OOPMATHKU.

OcBoenne nucuuiiuHbl  «KOMIOBIOTEPHOE  MOJECIMPOBAHUE»  CIIOCOOCTBYET
Jy4dllIeMY YCBOCHHMIO OCHOBHBIX pAa3JIeliOB JUCHUIUIMH AHAIATHUYECKAs XUMHUS,
Opranuyeckas xumus, Dusnueckas XuMus, XUMUUYECKHE OCHOBBI OHOJIOTUUYECKUX
MPOIECCOB,  BBICOKOMOJIEKYJISIPHBIE ~ COCIUHEHUSI,  XHUMHYECKash  TEXHOJIOTHS,
OTHOCSIIUXCS K 0a30BOM YacTu o0uienpodhecCUOHABHBIX JUCIUTIIVH.

Hucuunnuaa «KoMOplOTEpHOE MOJCIMPOBAHUE) H3y4daeTcss Ha 2 Kypce B 3

ceMecTpe.

3. O0beM MCHUILVIMHBI B 3a4YeTHBIX €IUHHMIAX C YKa3aHHEM KOJIHYeCTBA
aKaJeMHYECKHUX YacOB, BbIICJCHHBIX HA KOHTAKTHYI PpadoTy oO0y4aroimxcs ¢
npenojgaBarejeM (M0 BHJAAM 3aHATHHA) MW Ha CAMOCTOAAITEJIbHYI0 PpadoTy
00yYarImuxcs

O6mass  TpynoemkocTh  AuciuiuinHbl  «KommbroTepHoe — MoOJEeTUpOBaHHUE)

cocTaBisieT 2 3a4eTHBIX eauHull (3E), 72 akajgeMudecKux Jaca.



O0bEéM TUCHUILUIMHBI M0 BUIAM y4eOHbIX 3aHATHI (B Yacax)

O0BEéM THCHUILIMHBI Bcero yacos
ouHas Gopma oOydeHHS
OO6mmas TPYIOEMKOCTh 72
TUCITUTUTIHBI
AynurtopHsble 3aHsTHsI (BCET0) 36
B Tom yucie:
Jlexun -
CemuHapsl - IpakTH4ecKas padboTa 36
(B BUJIE KOMITBIOTEPHOTO MPAKTUKyMa B
IUCIUIEHHOM KJIacce Ha TEePCOHABHBIX
OBM, cOeIMHEHHBIX B JOKAIBHYIO CETh
¥ UMEIONIMX J0ocTym B Internet)
JlabopatopHbie pabOThI -
CamocrosiTenbHast padboTa 36
B Tom uncie:
TBopueckass pabora (pedepar, 18
aBTOPCKUE  MPOEKThl  IMPE3CHTALUH,
KOMITbIOTEPHOW ITPOTPAMMBI)
41 (nnn) Apyrue BU/IBI 18
CaMOCTOSITEJIbHON pabOThI
Bun npomMexxyTouHOTO KOHTPOJIS 3amura WHIUBUTY ATBHBIX
pacueTHBIX  3aJaHMid, KOJUIOKBUYM,
KOHTpOJIbHAs paboTa, TeCT
By utoroBoro KOHTpoJIs 3a4yeT
4. Conepxkanue AMCHUTIIHHBI «KomnbrorepHoe MOJEeJTMPOBAHME,

CTPYKTYPUPOBAaHHOE MO TeMaM (pa3aejgaM) ¢ yKa3aHHeM OTBEJEHHOr0 Ha HHUX

KOJIHYECTBA AKAACMHUYCCKHUX YaCOB U BUA0B y‘leﬁHLIX 3aHATHH

4.1. Pa3nesnbl AMCHUIIMHBI (MOAYJIs1) M TPYAOEMKOCTD 110 BUAAM YYeOHBIX 3aHATHH

(B akaJieMM4eCKHUX 4acax)

2 Buabl yueOHoii padoThl, ®opMbI TEKYIIEro
g =:a 1 BKJIKYas CAMOCTOSATEJIbHYIO KOHTPO@“" ycneBaemocTu
no HeoéeJlAM cemecmpda
= Z paGoTy CTYAEHTOB U ¢ pa)
Pazaen S 2 TPYA0EMKOCTh (B 4acax) ®opma npoMeKyTOHOH
No @) ';[; aTrecTaumu (1o
JIACIUILTMHBI 2> |Y4eOnas padora | Cavmocrosreibhas cemecmpam)
/1 = paborta
BCETrO JICKIOIUHN IIPpaKT.
1. Maremaruyeckas A 4 4 3ananne 1
MOJIEITH .
A Brinosinenue VCTHBIIT opoc




2 Buabl yueoHoii padoTnl, @opMbl TeKyIEro
g § 1 BKJIIOYasl CAMOCTOSITEIbHYIO K"*‘Tl"’aJm ycrmeBaemocTu
no neoensam cemecmpa
g ; padoTy CTYAEHTOB U ¢ pa)
Paznen S 9 TPYA0EMKOCTh (B 4acax) ®opma POMEKYTOHOH
No O = aTTrecTaumu (1o
= >
JIACHUAILIMHBI 2> |YueOnas padora | Cavmocrosreibhas cemecmpam)
n/n = paborta
BCErO | JICKIUU | TPaKT.
WHIUBHIYaJIbHOTO (cobecenoBanue).
3a1aHKs
2. Bussl 4 3 5
aJaHue
MaTEeMaTHYEeCKOT BhIMOTHCHIE
0 8 4 Tect
MOJICTTUPOBAHUS UHIUBHYaTbHOTO
3a/1aHNs
3. | Munumuzanus 4
dyHKIMH 3amanue 3
Brimonnenue
8 4 Tecr
UHIUBHIYATbHOTO
3a/1aHNs
4. O6paboTka 4
9KCNICPpUMCHTAIIb [ToAroToBKa K KOJI-
HBIX JTaHHBIX
My (2 daca) Komnmoxksuym
8 4
BrinosnineHue 3ananue 4
I/IHI[I/IBI/I)IyaJ'II)HOFO
3amaHus (2 Jaca)
5. Pemenue 4
3amanue 5
OOBIKHOBEHHBIX 8 BRITOTHEHITE A
mudepeHmanb 2 Tect
HBIX YPABHECHUU WHIUBUTYaJIbHOTO
3a1aHUsA
XEMBI 4
6. Cxe 3amanue 6
MHTETPUPOBAHUS 4 BhIMOTHEHHE
8 Tect
UHIUBHYATEHOTO
3aJaHus
7. |MopenupoBanue 4 3ananue 7
4
KHHCTHKA 8 Beimonuenne T
XUMHYECKOU ect
peaxkuuu UHIUBHyATbHOTO




2 Buabl yueoHoii pa6oThl, ®opMBbI TEKy1IEro
. § 1 BKJIIOYASI CAMOCTOSITEIbLHYIO KOHTPO@“” ycueBaeMocTH
g ; padoTy CTYIeHTOB H (no nedensim cemecmpa)
Paznen S 2 TPYA0EMKOCTh (B Yacax) ®opma NpoOMe:KyTOUHOH
O = aTTrecTaumu (1o
>
JIACHUAILIMHBI 2> |YueOnas padora | Cavmocrosreibhas cemecmpam)
= pabora
BCErO | JICKIUU | TPaKT.
3a1aHMs
MoenupoBaHue 4
ACTHP 3amanue 8
TeIIo- 1 Brinonuenue
MaccomnepeHoca 8 4 Tect
WH/IUBUYaJIbHOTO
3a1aHMs
MaremaTtudeckue 4 3aganue 9
3ajaqn B XUMHH Bremomnaenune .
8 4 YceTHBI onpoc
WHIUBUIYAIbHOTO (cobecenoBanue).
3a1aHMs
Bcero: 72 0 36 36 Omnpoc no 6uneram
(cobecenoBanue)




4.2 Conep:xaHue TMCHMILIMHBI, CTPYKTYPHMPOBAaHHOE 110 pa3aeaM (TeMam)

HaumeHnoBanue pa3acija JTNCHUIJINHBI

Conep:xanue pa3jaeia JUCHUIINHBI

BBeaenue. MatemaTuueckasi MOJa€eJ1b

CoOepoicanue npakxmuyeckux 3aHamull

[enp 1 3a7a4m Kypca, €ro CTpyKTypa. 3Ha4yeHUe Kypca B YHUBEPCUTETCKOM
oOpa3oBaHUU 1l POPMHUPOBAHUS SKOJIOTUUECKOTO MUPOBO33PEHUS
XUMHUKOB-HccaeaoBareneid. MatemaTudeckas MOAENb. DMIUPUYECKUE,
(eHOMEHOJIOTHUYECKHE U JIeTalabHble Moaend. [lapamerpsl Mogenu. [Ipsmas u
obOpatHas 3agaun. OcOOEHHOCTH YUCIECHHOTO (KOMIIBIOTEPHOTO)
MOJEIUPOBaHus. MeTo 1l BU3yalu3aluy Pe3yIbTaTOB MOJEIUPOBAHUA,
Han0oJiee YacTo MPUMEHSAEMBIM Ha IPAKTUKE: MIOCTPOECHUE IPAPHUKOB.
Mapkepsl TuIa JIMHUH, IBETA U MPOCTABISEMBIX «TOYEK,
dbopmaTupoBaHHbIN rpaduK, 3ar0JIOBOK, MOJMUCH OCEH, rpaduKu B
HOPMAaJIbHBIX, JOTapU(PMUYECKHUX U 2 B MOTYJTOTapuOMUUECKUX
KOOpPJMHATaX.

Buabl MmaTeMaTH4eCKOIo MOIC/IMPOBAHUSA

Colepoicanue npakxmuyeckux 3aHamull

Bunel u nmenmm MareMaTHyecKoro MOAEIMpOBaHUs. MoJenupoBaHHe Kak
Ccroco® MPOBEPKH TUIMOTE3. YNPOIIEHHWE HaOII0IaeMoro SIBJICHUS Jis
YCTPAHEHHsI AaCHEKTOB CUMTAKOUIMXCS He cyulecTBeHHbIMU. Co3naHue
TUIOTE3bl, Kacawllencss (U3NYECKON MPUPOJbl CUCTEMbI, MPUMEHEHUE
Hay4YHbIX TEOpHA K paccmaTpuBaeMoMmy siBieHHI0. OO0paOoTka JaHHBIX
AKCIIEPUMEHTAa Kak pelleHne OoOpaTHOW  3aaud  MaTeMaTHYECKOIo
MojaenupoBaHus. MIMUTallMOHHOE  MOJENUPOBAaHUE  (BBIYMCIMTENbHBIN
HKCIIEPUMEHT).

Munumusauus QyHKUUU

Cooepoicanue npakmuueckux 3aHamuil

[Touck muHMMyMa (GYHKOUM OJIHOM mepeMeHHOW. MeToasl 30J0TOro
CeUeHHUs M KBaapaTHuHON mHTepnoynauuu. O01iee npeacTaBiIeHue 0 MeToAax
CONPSIKCHHBIX HANpPaBJICHUW W TIEPEMEHHOW METPUKHU. YacTHBIA Ciydan
MUHHMMU3AIMU CyMMBbI KBaJpaToB: MeTtol ['aycca - HprotoHa. CocraBiieHue
OJIOK CXeMbl NpPOrpaMMbl pelleHus XuMmuuecko 3amauu. [louck OGa3bl
ONEPATOPOB, UCMHOJIb3YEMBIX B MPOrPAMME, HAlMCAHUE U KOMITWJIMPOBAHUE
IPOrpaMMBl.




HaumeHoBaHue pasacjaa TMCIHUIIJINHDbI

Coaep:kanue pasaesa M CHMILIAHBI

O0paloTka IKCIIePUMEHTAJbHBIX TaAHHBIX

CoOepoicanue npakxmuyeckux 3aHAmull

[lepBrUYHBI pe3ynbTaT S3KCIEPUMEHTA, HAOOP Map 3HAYEHUU UCCIEAYEMOTO
CBOWMCTBA M  BapbUpyeMoro mnapamerpa (mapametrpoB). I[Ipumepsr.
AnnpokcuManusi SKCIEPUMEHTAIBHBIX JaHHBIX HEKOTOPOM AHAIMTUYECKOU
3aBUCUMOCTBIO. METOIbl «HAJIOKEHUS» (YHKIIMOHAIBLHOW 3aBUCUMOCTH Ha
DKCIEPUMEHTANIbHbIE  JaHHble.  Kpurepum  Hawimydmero  CorJjiacus
AKCIIEPUMEHTAIbHON U (PyHKIIMOHAIBHON 3aBUcUMOCTEH. OOpadoTKa JaHHBIX
meTonoM HauMmeHbInx kBajapatoB (MHK). Jluneitnsiii MHK. Munumuzarus
CyMMBl KBajgpaToB MeronoM laycca - Herorona. Cratuctudeckue
XapaKTepUCTHKU OLEHOK mapaMeTpoB Mojaenu. HMcmonb3ys Qopmyssl
munertnoro MHK cocraButh mnporpamMmy BbIYHCIeHHS KOA(hDUIIMEHTOB
JUHEHHOM 3aBUCUMOCTH, OMMCHIBAIOIIEH MEPBbIN HAOOP IKCIEPUMEHTAIBHBIX
naHHbeIX. OTnanute nporpammy. [locTpouTs rpaduk 3KCriepuMEHTaILHOU U
TEOPETUYECKOW  3aBUCUMOCTEM,  3amMcaTh  3HAYEHUS  BapbUPYEMBbIX
napameTpoB. Mcmone3ys oneparop fminsearch, marnucats mporpaMmy moricka
MUHUMYMa (QYHKIMM CYMMBI KBaJpaTOB OTKJIOHEHUH TEOpPETUYECKON
HEJIMHEHWHON 3aBUCHMOCTHM OT 3aBUCHUMOCTH, 33JaHHOW BTOpPBIM HaObOpPOM
AKCIIEPUMEHTAIBHBIX NaHHbIX. OTIaIUTh MPOrpaMMy U MOCTPOUTH Tpaduk
AKCIIEPUMEHTAJIBHON M TEOpEeTHYeCKOW 3aBUCUMOCTH. OGOpMHUTH OTYET IO
pabore B Buae Word-daiiga, B KOTOPBIH BKIIOYMTH TEKCTHI MPOrPamMMm ¢
KOMMEHTApHUsIMU U BCE MOCTPOCHHbIE TPapUKH.

PemieHue 00bIKHOBEHHBIX TU((PepeHINATbHBIX YPABHCHU N

Coleporcanue npakxmuyeckux 3aHsamull

dopmbl  3allUCH  MaTEMAaTHYECKUX MOJIeeH, 3amuch Mojaelu (PU3UKO-
XUMHUYECKOTO mpolecca B Buae nuddepeHiuanbHoro ypasHeHus: [Ipumepbt
IIPOLIECCOB, OMUCHIBAEMBIX OOBIKHOBEHHBIX TU(D(PEepeHIINaTbHBIX YpaBHEHUI
(O1Y). Yucnennoe unterpupoBanne OIY: pemenue 3agaun Komu. Kpaesas
3amada. 3agava ltypma-JInyBuns. Meton Ditnepa. Hanrcanue nporpaMmel,
pematomieit OJlY merogom Oiinepa. Otnagute nporpammy. Hcmonb3ys
oreparop 0del5bs, HamucaTh MPOrpaMMy HHTETPUPYIOIIYIO TO )K€ ypaBHEHHE.
Otnangute mporpammy. [locTpouTs U cpaBHUTH TpaduKu HYHKIIMH-PEIICHUS
YpaBHEHUS, IMOJy4YeHHble MO JByM MeroaaMm. CpaBHUTH MOIYYEHHBIE
YHCIIEHHBIE PEIICHUS C aHAJUTHYECKUM pelieHneM ypaBHeHHS. OQopMHUTDH
ordyer mo pabore B Bume Word-cdaiina, B KOTOpBI BKIIOYUTH TEKCTHI
IPOrpaMM C KOMMEHTApHUSIMU U BCE TOCTPOCHHBIE FPAPUKH.

10




HaumeHoBaHue pasacjaa TMCIHUIIJINHDbI

Coaep:kanue pasaesa M CHMILIAHBI

CxeMbl HHTErPUPOBAHUS

Colepoicanue npakxmuyeckux 3aHamull

SIBHBIE M HEABHBIE CXEMbl MHTEIPUPOBAHUS UX yCTOWUMBOCTh. "Kectkue"
ypaBHeHMs. KosmuecTBEHHBIN KpUTEpUM KeCTKOCTH. Meroasl Pynre-Kyrra,
porHo3a u koppekuuu. Hanucanue nporpammsl, pematomeid OJlY metonom
Pynre-Kyrra 2 mnopsaka tounoctn. Ommagute nporpammy. Hammcanume
IIpOTrpaMmBbl, pemaromeit merogom Pynre-Kyrra 4 mopsigka TOYHOCTH TO ke
ypaBHeHue. Otnaauth mnporpammy. IloctpouTs U cpaBHUTH TIpaduku
(YHKIMM-pENICHNs YpaBHEHUs, MOJIyY€HHbIE MO ABYM MeroaaM. CpaBHUTH
[IOJIyYECHHBIC YMCIICHHBIE PEIICHUS ¢ AHAJIUTUYECKUM PEIICHUEM YPABHEHUS.
Odopmutp otder mo padore B Buae Word-¢aiina, B KOTOpPBI BKIHOYHATH
TEKCThI IPOTPAMM C KOMMEHTAPUSIMU U BCE MOCTPOCHHbIE TPapUKH.

MoaeaupoBaHve KHHETUKUA XUMHYECKOU peaKIuu

Coleporcanue npakxmuyeckux 3aHsamull

CnocoObl neneHusi XUMHYECKUX pEakUui, MpOCTble (dJIEMEHTapHbIE) U
CIIOXHBIE XMMHUYECKHE peakiuu. Peakumu okucieHus anupaTuyecKux
COCMHECHUN. Y CIIO)KHEHUE AUHAMUYECKOTO IOBEACHUs CUCTEMBI. [Ipumepsl
KoJIeOaHUsI KOHIEHTPALMM pPEAareHTOB, CaMOYCKOPSIOLIMECS PEKUMBI
(HampuMep, UENMHOM B3pbIB). AHAIM3 CIOXHBIX IPOIECCOB, METOIBI
KOMITBIOTEPHOrO0 MojenupoBaHus. KommbroTepHOE MOAEIMPOBAHUE IPHU
OLICHKE KOHCTAaHTbl CKOPOCTH. MEXAHU3M pEaKIUH, KOHCTAHThl CKOPOCTEMN
CTaJWil M HAaYaJIbHBIE YCJIOBMS. 3allUCh CUCTEMbl KUHETUYECKUX YPABHEHUU
(MaTemaTuyeckas MOJENb Ipoliecca) B COOTBETCTBUUM C  3aJaHHBIM
MEXaHU3MOM peakiuu. Hamucate mporpamMmy, HHTETPUPYIOIIYIO CUCTEMY
KMHETUYECKUX ypaBHEHUM, Hcnoiap3ys Meron Pynre-Kyrra 4 mnopsaka
TouHOCTH, OTiaguTh nporpammy. [IoCTpoUTh KHMHETHYECKHE 3aBHCHUMOCTHU
KOHIIEHTpAIMU pearupyromux BemiecTB. Onucatb OCHOBHbIE OCOOEHHOCTH
MOJY4YCeHHBIX 3aBucuMocTeil. Odopmuts otyer mo padore B Buae Word-
¢aitna, B KOTOPbII BKIIOYUTH TEKCThI MPOTPAMM C KOMMEHTapHUsIMHU U BCE
MIOCTPOCHHBIE TPAPUKH.

MoaeaupoBaHue TemJo- 1 MacconepeHoca

Cooepotcanue npakmudecKux 3aHsAmull
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HaumeHoBaHue pasacjaa TMCIHUIIJINHDbI

Coaep:kanue pasaesa M CHMILIAHBI

Huddepennnanbaple  ypaBHEHMS B 4YacTHbIX mpou3Boanbix (JAYUID),
(GYHKIIMH HECKOJIBKUX MEPEMEHHBIX U WX YacTHbIE Mpou3BojaHbIe. [Ipumepst
¢usnuko-xumMuyeckux mporeccoB onucbkiBaeMbix JYUII. HeobxoaumocTs
ucnojgp3oBanuss JYUII B XuUMHUYECKOM KHUHETHKE JJId  ONHCaHUSA
pearupyromen CUCTeMbl. PaccCMOTpeHHE TE€TEPOreHHOro KaTalln3a, LIEMTHOTO
WM TEIUIOBOTO B3pbIBA, PACIPOCTPAHEHUS BOJIHBI TOpeHHs. Hcmonb3ys
MEXaHU3M peakuuu 3anucarb cucremy A YUII, mamee cOOTBETCTBYIOLIYIO €
cucremy OJlY, onuchkIBaronue HM3MEHEHHE KOHIIEHTPAMM M XUMHUYECKHUX
BEIIIECTB B KaXKJIOU STUCHKE.

Hcnonp3ys ¢yHkiuio 0de, Hamucath NOporpaMMy HHTETPUPYIOIIYIO
MOJIYYEHHYI0 CcUCTeMy OObIKHOBeHHBIX Y. Otmagute mnporpammy.
[Toctpouts rpaduxku  QyHKIMA  pacnpeiesieHUss pPEareHTOB  W/WJH
TeMIiepaTtypbl (B COOTBETCTBHMM C 3aJaHHMEM) B pa3IMYHble MOMEHTHI
BpemeHu. Odopmuth otueT mo padore B Buue Word-daiina, B KOTOpHI
BKJIIOYNATH TEKCTHl IPOTPAaMM C KOMMEHTAapUsIMH M BCE IIOCTPOEHHBIE
rpauKy.

MaremaTnueckue 3aJa4d B XUMHUH

Coleporcanue npakxmuyeckux 3aHAmull

OCHOBBI TEOPUU INEMEHTAPHOTO aKTa XMMHUYECKOW peakuuu. [lepBas cragus
HCCJIEIOBAHUS AJIEMEHTAPHOTO AKTa XUMUYECKON PEAKIUU - SKCIIEPUMEHT, B
X0JI€ KOTOPOTO U3MEPSIOTCA U PETUCTPUPYIOTCS XapaKTEPUCTUKN U3y4AEMOTO
npouecca. Bropas craaus KWHETHYECKOTO MCCIEIOBAHUSA - CO3/IaHUE
dbu3uyeckoi, a 3aTeM M MaTeMaThyeckol Mojenu. B xome »sToit cramuu
HcclieIoBaTelb OmnpeseseT Hadop mapamMeTpoB U MEPEMEHHBIX, KOTOPhIC B
JIOCTaTOYHOW CTEMEeHW OINKCHIBAIOT HW3y4aeMoOe SIBJICHHWE, BHIOMpAET
¢u3nUecKre MPOIECChl, KOTOPhIE B COBOKYITHOCTH OOBSACHSIIOT TOBEIACHHE
CUCTEMBI, HAOJIIOTArOIIEECs] B DKCIIEPUMEHTE, U 10 BO3MOXKHOCTH TpeJiaraet
MATEMATUYECKUE BBIPAKEHUS, KOJIUYECTBEHHO OIHUCBHIBAIOIINE HUCCIEAYEMOE
SIBJICHHE.

Tpetrbs cTaaus KUHETHUYECKOTO HCCIIEJOBAHMUS - pacuer
3KCIIEPUMEHTAJIBHOTO MOBEAEHUSI CUCTEMBI HA OCHOBE UMEIOILIECUCS MOJIEIH -
MMEET Ha3BaHME '"TipsAMas KMHETUUYECKas 3ajada’. Pe3ynbraTel pacuera 3aTeM
CpPaBHUBAIOTCSl C PE3yJbTaTaMH HUMEIOIIErOCs WM HOBOTO JKCIepuMeHTa. B
X0JIe TaKOTO CpaBHEHHS TIPOBEPSIETCS IKU3HECIIOCOOHOCTh MPUHSATOMN
TUIIOTETUYECKON MOJIETIN.
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5. IlepevyeHb yueOHO-MeTOAMYECKOr0 O0ecreYeHus AJIs1 CAMOCTOSATEIbHOI PadoThI
oOyuaromuxcs no Aucuuiuiuie «KoMnooTepHoe Moae IMpoOBaHuEe)

1. Kpueep, B. I'. UucneHHble METOABI U MPOrpaMMUPOBAHUE. MeToandeckoe
nocobue sl CTyAeHTOB xumuueckoro ¢akynereta Kem['Y/ B.I. Kpuecep, A.B.
Kanenckuii, M.B. Ananvesa, A.Il1 Boposuxosa., A.A. 3eexosll — KemepoBo: KemI['Y. —
2008. - 63 c.

2. Kopnees, UK. Wndopmannonnsie texHomorun. / M.K. Kopnees, I'.H.
Kcannonyno, B.A. Mamypres//. - M., TK Ben6wu, IIpocnekr, 2009, 224 c.

3. Cpouxo, B. A. Yucnennsie MeTobl: Kype jgekuuii / B.A. Cpouko // - CII6.:
Jlanb, 2010. - 202 c. http://e.lanbook.com/view/book/378

4, Hbpacumos, .M. OCHOBBI KOMITBIOTEPHOTO MOJICIUPOBAHUS HAHOCUCTEM:
yue6. mocodue / 1.M. U6parumos, A.H. Kosmios, FO.®. Hazapos// - CII6. Jlans, 2010.
- 376 c. http://e.lanbook.com/view/book/156/

B camocTosATenpHy0 padboTy no aucuuiuimHe « KOMIBIOTEpHOE MOAEIUPOBAHUE
BKJIIOYEHA IIOATOTOBKA K TEKYyIIEMY M IPOMEXKYTOYHOMY KOHTPOJIIO, ITOATOTOBKA K
3alllUTe  MYJbTUMEIMMHOW  Tpe3eHTalud 1O  BBIOpaHHOW  TeMe  1oadop
AKCIIEPUMEHTAJIbHBIX JAHHBIX JJIs1 00paOOTKUA IKCIEPUMEHTa C MPUMEHEHUE MaKETOB

MPUKJIAJHBIX TPOTPAMM.

3adanus ona camocmoamenbHo20 8bINOJIHEHUS 00YUAIOUWUMUCSL:

Ilepeuncnum Hanbosiee BakHBIE MPUMEPHI, MHOXKECTB, Ha KOTOPBIX MPUXOIUTCS
peliaTh 3aa4y HaXO0XKJICHUSI MUHUMyMa. Eciin MHOKECTBO X SIBJISIETCSI YMCIIOBOUM OCHIO,
o (1) wm (2) ectb 3amaya Ha MHUHUMYM (QYHKIIMM OJHOTO BEIIECTBEHHOTO
nepeMeHHoro. Ecim X ectb n-MepHOE€ BEKTOPHOE MPOCTPAHCTBO, TO MBI UMEEM JENO C
3amaueil Ha MUHUMYM (PyHKIUU 11 iepeMeHHbIX. Ecn X ecTh mpocTpaHcTBO (yHKIIUN

X(t), To (1) HA3BIBAOT 3a7a4eii HA MUHUMYM (DYHKIIHOHAJIA.

JIiist HaxoXIeHHsT a0COTIOTHOIO MHUHMMYMa €CTh TOJIBKO OJIMH CIIOCO0: HAalTH Bce
JIOKaJbHbIE MHUHUMYMbBI, CPaBHHTh WX M BBIOpAaTh HaMMEHbIIEe 3HaUYeHHE. [loaTomy
3amava (2) cBogutcs K 3ama4de (1), u Mpl OyJ1IeM B OCHOBHOM 3aHUMAThCS 3a/1aUei MMOUCKa
JIOKaJIbHBIX MUHUMYMOB.

Ecan mHOXkecTBO X €CTh 4YHCIIOBas OCb, TO HallMCaHHasd 3ACChb IIPOU3BOAHAA
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ABJIIETCS OOBIYHOM MPOM3BOJHOM, M TOTJa 3ajada CBOAUTCSA K PEIICHUI0 YPaBHEHUE C
OTHUM  Heu3BeCTHhIM.  J[ns  mpocTpancTtBa  QyHKuMH  3amada  SBJSETCS
o epeHInaIbHON WIM HUHTErpo-Aud@epeHuuanbHoi. MeTox 30JI0TOro  CeueHust
ABJIsIeTCS HauOoyiee YKOHOMUYHBIM aHAJIOTOM METO/a AMXOTOMHUHN NPUMEHUTENBHO K
3aJa4yaM Ha MHHHMYM. OTOT METOJ HEPEAKO NPHUMEHSAIOT B TEXHUYECKUX WIIH
HPKOHOMHUYECKHX  3ajayax ONTHMHU3AlMM, KOIJIa  MHMHHUMH3Mpyemas  (yHKIUS
Heau(epeHnpyemMa, a Kax10e BHIYUCICHUE (PYHKIIMH —3TO TOPOTOM KCIIEPUMEHT.

Bomnpocs! k 3amure:

1. Kakue MeTo/1pl morcka MUHUMYMa (DYHKIIUU OJHOW NEPEMEHHOI Bbl 3HaeTe?

2. Kakne MeTo1bl Monucka MUHUMYMa (DYHKIIMU MHOTHX MTEPEMEHHBIX BHI 3HaeTe?

3. Kakoit MeToJ uconb3yeTcs BCTpoeHHOM (yHKIuer fminsearch?

4. CKOJIBKO TMpOTrpaMMHBIX (ailioB TpeOyeTcsl AJii HaxOXKICHUS MHUHUMYyMa
¢bynkunn? [IpokoOMMEHTUPYWUTE NEHCTBUS, BBITIOJIHIEMbIEC KAKI0M U3 HUX.

5. MOHO 11 C IOMOIIBIO HATMCAHHOW IPOrpaMMbl HAUTH MAaKCUMYM (PYHKLIIMH?

6. MOXHO JT1 UCTIONTF30BATh METOJT HAUCKOPEUIIIETO CITyCKa JIJIsl TOUCKa MUHIMYMa

MOHO?KCTPEMAIbHON (hYHKIIHH.

6. @DOHI OIEHOYHBLIX CPEeACTB /UIA NPOBeIEHUsS] MPOMEXKYTOUHOIN aTTecTaluu
o0yyaromuxcst o AUCHUIIUHE

B pesynbrare ocBoeHus aucuuILiMHbl «KoMmblOTepHOE MOAEIUPOBAHUE) IO
HanpaBieHuto noAarotoBkn 020201.65 «®dyHpameHTanbHass W OPUKIAAHAS XAMHS»
oOydarolmuiicss JOJDKeH OBJaJeTh CICAYIOUIMMH  pe3yjibTaTaMH OOYy4YeHHs IO
TUCIUIUIMHE:

1) ymenue paboTaTh ¢ KOMIIBIOTEPOM Ha YpOBHE MOJb30BaTeNsi M CIHOCOOHOCTH
NPUMEHSTh HaBBIKM pabOThl C KOMIBIOTEpAMHU Kak B COLUANbHON cdepe, Tak U B
o0J1acTH Mo3HABATENBHOM ¥ npodeccroHanbHol aesreabHoctr (OK-8),

2) CcmocoOHOCTh HWCMOJB30BaTh B MPOQPECCHOHAIBHON JeATEeIbHOCTH 0a30BbIC
3HaHUS B 00JaCTH WHOOPMATUKA U COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTHUA,
HaJIMYKU€ HAaBBIKOB MCMOJB30BaHMS MPOrPAMMHBIX CPEJICTB U Pa0OThl B KOMITbIOTEPHBIX

CCTAX, YMCHHUC CO3/]1aBaTb 0a3bl CIICOMUAJIbHBIX JAHHBIX W HCIIOJIB30BATh PECYPCHI CCTHU

Hutepuer (OK-8),
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3) WuCHOJIb30BaHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCIHUIUIMH B
npohecCHOHANBbHON NeATENbHOCTH, IPUMEHEHHE METOJIOB MAaTEeMAaTUYECKOTO aHalu3a U
MOJICITUPOBAHMSI, TCOPETUYCCKOTO U SKCIIEpUMEHTaIbHOTO uccienoBanus ([1K-4),

4) BnajieHHEe COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJIOTHSIMHU, MPUMEHSIEMbIMU
pu 00paboOTKe pe3yabTaTOB HAYYHBIX SKCIIEPUMEHTOB U cOOpe, 00paboTKe, XpaHEHUHU U
nepenaye MHGOpMAIMU MPHU MPOBEACHUM CAMOCTOSATENbHBIX HAYYHBIX HCCIIEIOBAaHUM,
cBOOOIHOE BJIAJICHHE UMU MPHU MPOBEACHUNA CAMOCTOSTEIbHBIX HAYYHBIX HMCCIIETOBAHHIMA
(TTK-10),

5) yMeHue NPUMEHSTh OCHOBHBIE 3aKOHBI XUMHUHU TPHU OOCYKIECHUU MOJYYCHHBIX
pe3yJIbTaTOB, B TOM YHCJIE C IPHUBIICYCHHEM HHDOpMaMOHHBIX 0a3 maHHbIx ([TK-12).

Jranbl GOPpMHUPOBAHUSA KOMIIETEHIIUIA:

1. TlpoBeneHue mnpakTHYECKUX 3aHATHA ((POPMBI U METOJBI - IMOCTAHOBKA
MpOOJEMHBIX I[IO3HABATENBHBIX 33Ja4, METOJbl AKTUBHOIO OOY4YEHHs: aHaIHU3
KOHKPETHBIX curyanuit). Ha mnpakTHUeckux 3aHATHUAX, MPOBOAUMBIX B BHJIC
KOMITBIOTEPHOTO TMPAKTHKYMa B JUCIUIEMHOM KJIacC€ Ha TNEPCOHAIBHBIX ODBM,
COCIMHEHHBIX B JIOKAJILHYIO CETh U UMEIOIIUX J0CTym B Internet, opmupyrorcs: ymeHnue
paboTaTh C KOMIIBIOTEPOM Ha YPOBHE MOJB30BATEINS U CTOCOOHOCTh MPUMEHSITh HABBIKH
paboOThI C KOMITBIOTEPAMH KaK B COLMATIBHON cdepe, Tak U B 00J1aCTH MMO3HABATEIILHON U
npo(hecCHOHABHON N1eATEeIbHOCTH, CIOCOOHOCTh MCHOJIb30BaTh B MpOodeccroHaIbHOM
JesTeNbHOCTH 0a30Bble 3HAaHUA B 00JacTM HWHQMOPMATUKHM U COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUH, HaJW4YUMe HABBIKOB MCIOJIB30BAHUS MPOTrPaAaMMHBIX
CpPEeICTB W pabOThl B KOMITBIOTEPHBIX CETSIX, YMEHHUE CO37aBaTh 0a3bl CHEIUATBHBIX
JAHHBIX U MCMOJb30BATh pecypchl ceTu MHTEepHET, UCMOIb30BAHNE OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCIUIUIMH B MPO(EeCCUOHATHHOU NESITEIBHOCTH, MPUMEHEHUE
METOJJOB MaTeMaTHYECKOr0 aHaldu3a W  MOJEIUPOBAHUS, TEOPETUUYECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEAOBAHUS, YMEHUE TPUMEHSITh OCHOBHBIE 3aKOHBI XUMHH TIPU
OOCY)XIEHMH  TIOJYYeHHBIX pe3yJbTaTOB, B TOM YHCI€ C  [PUBICYCHUEM
nH(pOpPMAIIMOHHBIX 0a3 IaHHBIX.

2. BpimonHeHue W 3amUTa MHAUBUAYAJIbHBIX 3alaHuil. TemMaTuka OOJBIIMHCTBA
3aJaHUil TpeanoyiaraeT HCCIEe0BATENIbCKYI0 YacTh: CIOCOOHOCTh HCIOJB30BaTh B

npodeccoHanbHON ESITeNIbHOCTH 0a30Bble 3HAaHWA B 00JacTM HHGOPMATHKU U
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COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTUH, HaJIM4Yhe€ HABBIKOB HCIOJb30BaHUS
MPOTPAMMHBIX CPEICTB W pabOThl B KOMIBIOTEPHBIX CETAX, YMEHHUE CO3/JaBaTh 0a3bl
CHelUaIbHBIX JAHHBIX U UCTOJIB30BaTh pecypchl ceTh MHTepHeT.

3.  CamocrosarenbHas  paboTa  CTYIEHTOB  TMpEANojaraer  IMoJdydeHue
JOTIOJIHUTENIbHBIX 3HAHUW W TOAXOJOB K PEUICHUIO 33Jad B JOMOJHHUTEIbHOU
JUTEpATYpe U DJIEKTPOHHBIX HCTOYHMKax MHTepHeT, 00paboTKy HKCIEpUMEHTAIbHBIX
JAHHBIX C TIPUMEHEHHEM I[IaKeTOB NPHKIAJHBIX IPOrpaMM, MOATOTOBKY pedepara,
3alUTy UHAUBUAYAIbHBIX 3aJaHUM, KOJUIOKBUYMA.

4. N3ydyeHHEe TEOPETUYECKOr0 MaTepualia, C y4eTOM OIMbITa €ro MPUMEHEHHUS Ha
MPAKTUYECKUX 3aHATUSX TPU YCTHOM ompoce (cobdeceqoBaHUM), TPHU BBHIMOJHEHUU
KOHTPOJIBHBIX pa0OT M WHAMBUIYaIbHBIX 3aJaHul, claue KOJJIOKBUYMaA, CITIOCOOCTBYET
dbopmupoBanuio komneteHmu OK-8: ymeHue paborarh ¢ KOMIIBIOTEPOM Ha YpPOBHE
MOJIb30BATENsl U CHOCOOHOCTh MPUMEHSTH HABBIKM PAa0OThl C KOMIIBIOTEpAMH Kak B
colMaibHOM cdepe, Tak W B 00JIaCTU TMIO3HABATEIbHOW U TMpodeccuoHaIbHON
nestensHocTr (OK-8).

5. ®opma arTecTauuu Pe3ylbTaTOB M3YYEHUs IUCLUUILIMHBI B COOTBETCTBUU C
y4eOHBIM TUIAHOM TO HampaBiieHuto TnoarotoBku 020201.65 «DynnameHTanmbHas |

IMpUKJIagHasd XuMHsI» — 3a4CT.

6.1 Ilacmopr ¢onHga oumeHOYHBIX cpeacrs no aucuuminHe «KommnbroorepHoe

MOJICIUPOBAHUC
Ne KouTtposnpyemsie pa3aenbl IMCHUILIAHBI Kon HaumenoBanue
n/n (pe3yabTaThl O pa3aesaam) KOHTPOJIMPYeMOi OLIEHOYHOI'0
KOMIIeTeHIIUN cpeacTBa
(msim e€ yacTm)
1. BBeagenne. MaTemMaTuueckass MojaeJib
3HaTh: onpeaeneHus MaTeMaTUYECKOM,

SMIUPUYECKON U (PEHOMEHOJIOrHYEeCKONH MOJIeNeH,
3amanue 1
GYHKIIMM ¥ BO3MOXHOCTH  KOMIIBIOTEPHOM
VYeTHBII onpoc
TCXHHUKH. OK-1
(cobecenoBanue).
VYMeTh: MNPUMCHATH MCTOABI MATEMATHUYCCKOI'O

aHaliM3a W MoOJenupoBaHHs, paboTaTh ¢
KOMITBIOTEPOM Ha YPOBHE MOJIb30BATEIS.

Brnanets: MeTromamu BU3yalHM3allid PE3yNIbTATOB
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MOZCIIMPOBAHU, HaBbIKAMU paboThI c

KOMIIBXOTCPOM B IM03HABaTeILHOMN JCATCIIBHOCTH.

Buabsl MaTeMaTH4eCKOT0 MO/eITMPOBAHMS
3HaTh: CYIIHOCTh W 3HaYeHWEe HH(POpPMALUU B
pPa3BUTHM  COBPEMEHHOTO  HMH()OPMALMOHHOTO
o0mecTBa, CO3HaBaTb OMNACHOCTH U YIPO3HI,
BO3HHMKAIOIINE B OTOM IHpolecce, COOI0AATh
OCHOBHBIE TpeGoBaHuUs UH(POPMALIMOHHOM
0€30MacHOCTH.

VYMeTh: TPUMEHSET METOAbl MaTeMaTHYECKOTrO
aHaIM3a W MOJCIHPOBAHUS, TEOPETUYECKOTO U
HKCHEPUMEHTAIBHOTO HCCIE0BaHus, paboTaTh ¢
KOMIIBIOTEPOM Ha YpOBHE IOJH30BATENs B 00JIACTH
MIO03HABaTEIbHON u npodeccHoHaIbHOM
JEATEILHOCTH.

Brnanerp: OCHOBHBIMH METOJIAMH, CHOCOOAMH U
CpeACTBaMHU TOJYYCHHUs, XpaHEHHS, NepepadOTKu
uHpoOpMalMY, HaBbIKaMU paboThl ¢ KOMIIBIOTEPOM

KaK CpeJICTBOM YIpaBiIeHHs HHPOpMaLHe.

OK-1

3amanue 2

Tect

Munumuszanuss QyHKIUA

3HaTh: OCHOBHBIE ATalbl M METOJbl 00pabOTKH
9KCIIEPUMEHTAJIbHBIX JIaHHBIX.

YMeTh: NpPUMEHATH METOABl IOMCKA MHUHUMYyMa
GyHKIUY 1715 00pabOTKHU 3KCIIEPUMEHTA.

Brnanets: MeTOoaMu anmnpoKCUMauu
(GyHKIMOHATBHBIMU 3aBUCUMOCTSIMU

OKCIICPUMCHTAJIbHBIX JTaHHBIX.

OIIK-4

3amaunue 3

Tect

O0padoTKa IKCIIEPUMEHTAJIbHBIX JAHHBIX
3HaTh:  OCHOBHBIE  JTambl  KOMIIBIOTEPHOTO
MOJICIMPOBAHUs, METO/Abl TOHMCKa MHHHUMYyMa
GbyHKIHM.

VYMeTb: NpUMEHSTh METOAbl IMOHWCKa MHHHMYyMa
byHKIMH 17151 00pabOTKHU IKCIIEPUMEHTA.

Brnanets: MeTonamu cocTaBiieHUSI OJIOK CXEMBI U

IIPOTrpaMMbl MOKCKa MUHUMYMa (DYHKITHH.

OIIK-4

KomnokBuym

3amanue 4

Pemenne 00bIKHOBEHHBIX AU (PepeHINATBLHBIX

3aganue 5
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yYPaBHEHUI

3HaTh: OIpeIeTICHUS MaTeMaTH4eCKOH,
AMITUPUYECKON U (HEHOMEHOJIOTHYECKOM MOJIENECH,
GYHKIIMM ¥ BO3MOXHOCTH  KOMITBIOTEPHOMH
TEXHUKH.

YMeTh: NpPUMEHSATh METOAbl MaTeMaTH4eCKOro
aHaliM3a W MOJenupoBaHHs, paboTaTh ¢
KOMIIBIOTEPOM Ha YPOBHE I10JIb30BATEIS.

Bnagers: MeTonamu BHU3yalu3alud pe3yJbTaTOB
MOJIETTUPOBaHUS, HaBbIKAMU paboThI c

KOMIIBXOTCPOM B IM03HABaTeILHOMN ACATCIIBHOCTH.

Tect

CxeMbl HHTETPUPOBAHUS

3HaTh: CyIIHOCTh W 3HaYeHHE HH(OpMaIuN B
pa3sBUTHM  COBPEMEHHOIO0  HMH()OPMALMOHHOTO
o0IlecTBa, CO3HAaBAaTh ONACHOCTH U  YIpo3bl,
BO3HHUKAIOIIME B OTOM Ipolecce, CoOI0aaTh
OCHOBHBIE TpeOoBaHus MH(pOpMalMOHHON
0€30MaCHOCTH.

YMeTb: TpUMEHsSeT MEeTOJAbl MaTeMaTHUYeCcKOTro
aHaM3a W MOJICIMPOBAHUS, TEOPETUYECKOTO U
OKCIEPUMEHTAIBHOTO HCCIEI0BaHus, paboTaTh ¢
KOMIIBIOTEPOM Ha YpOBHE IOJIb30BaTeNs B 00JaCTH
M03HaBATEIbHOM u npogeccuoOHaTbHON
JesITeTbHOCTH.

BrnanmeTp: OCHOBHBIMH MeETOIAMH, CHOcoOaMH W
CpeAcCTBaMHU TOJYYCHHUsS, XpaHEHHS, NepepadOTKh
uHpopMalnY, HaBbIKaMU pabOThI C KOMIIBIOTEPOM

KaK CpPeJICTBOM YIpaBiIeHHs HHPOpMaIHeH.

OK-1

3amanue 6

Tect

MoneaupoBanue KHHETHKH XUMHYECKOH
peakuuu

3HaTh: OCHOBHBIE S3Talbl U METOJBl 00pabOTKU
IKCTIEPUMEHTAIBHBIX JaHHBIX.

VYMeTh: NPUMEHATh METONBl TOMCKa MHHUMYyMa
¢byHKIMN 17151 00pabOTKH SKCIIEPUMEHTA.

Bnanets: METOAaMHU anmpoKCUMAIIH

(IJYHKI_[I/IOHEUIBHBIMI/I 3aBUCHUMOCTAMHU

OIIK-4

3aganue 7

Tect
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OKCIICPUMCHTAJIbHBIX JTaHHBIX.

8. MoneaupoBaHue TEMJI0- H MacCONepeHoca
3HAaTh: OINpENeNIeHuEe M ATalbl CO3JaHUs HAyYHBIX
THUIIOTE3, YaCTHBIX TeOpI/Iﬁ " nnapagvurm.

3aganue 8
yMeTB: HpI/IMeHSITL METOABI MATEMATHUYCCKOI'O

[IK-6 Tect
aHaIM3a U MOJEIMPOBAHUS JUIS IPOBEPKU THITOTES,
Pa3BUTHUS MOJIEIICH.

Bnanets: MEeToaMu  OOpabOTKM  JaHHBIX

OKCIICPUMCHTA.

9. MaremaTnyeckue 3a1a41 B XUMHH

3HaTh:  OCHOBHBIE  JTallbl  KOMIIBIOTEPHOI'O
MOACIIMPOBAHUA, METOAbI INIOMCKa MHHHUMYMa
GYHKIIUHM, ONpENeIICHHEe | JTambl  CO3JIaHUs
HAy4HbIX TMIIOTE3, YACTHBIX TEOPHH U Mapajurm 3ananue 9
VYMeTb: NpPUMEHSTh METO/Abl IMOHWCKa MHHHMYyMa YcrHbIi onpoc
¢byHkuuu s 00pabOTKH SKCIIEPUMEHTa, METOIbI TK-6 (cobecenoBanue).
MAaTE€MaTUYCCKOTO aHajin3a U MOACITIUPOBAHUA JIA
MIPOBEPKH I'MIIOTE3, Pa3BUTUS MOJIEIIEH.

Bnanets: MeTomamm cocTaBiieHUs! OJIOK CXEMbl U

MpOrpaMMbl  MOUCKA  MHUHUMyMa  (YHKIIHH,

MeToJIaMu 00paOOTKH JaHHBIX HKCIIEPUMEHTA.

6.2. TunoBble KOHTPOJIbHBIE 32JAHUS UM UHbIE MATEPHAIbI

6.2.1 IlpumepHoe coaepkaHue MHAMBUAYAJIbHBIX 3a1aHUI
3aganmue 1

BBe)_ICHl/Ie. MaremaTnueckasi MOae€Jb

Marematuyeckass MoAesb. OMNHUpUYecKue, (EHOMEHOJIOTMYECKUE M JeTalbHbIC
mozenu. [lapamerpsr Mmogenu. [Ipsimas u obpatHas 3anaun. OCOOGEHHOCTH YHCICHHOTO
(KOMIIBIOTEPHOTO) MOJEIUPOBAHUSI. Mertopl BU3yaJIN3alNU pe3yJbTaToOB
MOJEJIMPOBaHUs, HanboJIee YacTo MPUMEHAEMbIM Ha MPAKTUKE: MMOCTPOEHUE IPAPHUKOB.
Mapxkepsl TuTa JTMHAH, [IBETA ¥ MPOCTABIIEMBIX «TOYEK», (popMaTUpOBaHHBINA Trpaduk,
3aroJioBOK, MOJANMHMCH OcCeH, rpaduKu B HOPMaIbHBIX, JOrapupMUUEecKUX U 2 B
noJtynorapu@mMuieckux KoopauHarax. IlocTtpouTs ¢opMmartupoBaHHble TpaduKkd B

NOJIIPHOW  CHCTEME KOOpAMHAT B HOPMAJbHBIX, JOrapupMuUyeckux ©u 2 B
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noJIyJiorapupMUUYECKUX KOOpAMHATAX:
x=1:0.01:10; y=exp(x); plot2d1(ell',x,y)
3aganue 2
Buabsl MaTeMaTH4eCKOT0 MOACIMPOBAHUS

Buzapl u 1nenu MareMaTHyeckoro MoOENIUpoBaHUsA. MojenupoBaHHe Kak Croco0
MIPOBEPKU THUINOTE3. YTPOIICHHE HAOIIOJAEMOr0O SIBICHHS Il YCTPAHEHHsI aCIEKTOB
CUMTAIONIMXCS HE cynlecTBeHHbIMU. Co3gaHue TUIMOTE3bl, Kacaromieics Quandeckoin
OPUPOABl CUCTEMBI, MPUMEHEHHE HAYyYHBIX TEOPUM K paccMaTpUBAEMOMY SIBJICHHUIO.
OO0paboTKa JaHHBIX HKCIIEPUMEHTa KaK PEIIeHHEe OOpaTHOM 3aJayd MaTEeMaTUYECKOTO
MOJIETUPOBaHus. MIMUTaIMOHHOE MOJIETUPOBAHUE (BBIYMCIUTENIBHBIN 3KCIIEPUMEHT).

1. O3nakomuThes ¢ conepxanuem ¢aiinoB Radoicad.sce m Demo.txt.

2. 3anyctuth Radoicad.Sc€ o3HakOMHUTBCS ¢ UHTEPQEHcOM (CKOMUPOBATH (Pailiibl B
CBOIO MAalKy, Iponucarh NyTh K (aiiay, onpenenuTbh (PYHKIMHM KHOMOK (COOOLIeHHE,
BapbUpPYEMbId TapaMeTp, BBHIMIOIHSAEMOE JEHCTBHUE), BBIOpaTh Ju3aiiH Tpaduka U
IIOCTPOUTH €TO.

3. 3meHuTh Ha3BaHue, pa3Mep U CTWIb Ipaduka W NOANKMCH, TONIIHUHY JHHHUH,
KOJIMYECTBO AKCIEPUMEHTAIIbHBIX TOYEK, HOCTPOUTH rpaduK.

4. YTOYHUTH MaKCUMyMBbI TpaMKOB, BBECTH €III€ OJJUH UHTEPBAJI, B KOTOPOM HaWTU
MaKCUMYM.

5. TlpoBectn criaxkuBanue rpaduxa (Curve Smooth) ¢ coxpaHenuem u 06e3
COXpaHEHUs MaKCuMyMma (M3MEHsISl KOJMYECTBO CIIaXUBAaHUN M pa3Mep CKOJIB3SIIETO
OKHA), MOCTPOUTH I'paduK, HAa KOTOPOM Obl OBLIIM HMCXOJHBIC M UCIIPABIICHHBIC JIaHHBIC,
BBIJICTISIEMbIEC PA3HBIMU I[BETAMM.

6. [Ipoectu Bhruntanue ona 6e3 crmaxuanus (Background Noise Elimenation)
C coxpaHeHUEM U 0€3 UCXOAHBIX JaHHbBIX.

7. Tlposectu BblunmTanue (oHa co criaaxuBanuem (Background Noise
Elimenationl) ¢ coxpaneHueM 1 63 COXpaHEHUSI UCXOIHBIX JaHHBIX, C COXpPAaHCHUEM U
0e3 coxpaHeHus MaKCUMyMa.

3ananue 3

Munnmu3auusa QyHKUIMA

[Touck MuHUMyMa (YHKIIMKM OJIHOM TEepeMeHHOW. MeToapl 30J10TOr0 CEYeHUs U
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KBaJpaTUYHOW uHTepnoysauuu. OOlIee MpeAcTaBIeHUE O METOAAX COIpPSHKEHHBIX
HAaIlpaBJICHUM W IIEPEMEHHOW METPUKH. YacTHBIM Ciaydailli MUHUMH3AUAA CYMMBI
kBajpatoB: MeTo] ["aycca - HetoTona. CocTaBieHue 00K CXeMbl IPOrpaMMBbl PELLICHUS
xuMuueckoil 3amaud. [lomck ©6a3pl omnepaTopoB, HCIOJIB3YEMBIX B IpOrpamme,
HallMCaHWE€ W KOMIWIMpPOBaHHME Tmporpammel. 3aganue. Merogom MHK (mo 3
dbopMyIiaM) HaiiTH MapaMeTpsl JUHEIHHON 3aBrucuMocTH npu 3HaueHnsx X[0.1 0.2 0.3 0.4
0.5] m Y[11 1.2 125 1.3 1.4]. Hocrpouts rpaduk, Ha KOTOPBHIA HAHECEHBI
HKCIIEPUMEHTAJIbHbIE TOUYKU U TPU JTMHEWHBIE 3aBUCUMOCTH.

3amaua 3aKIOYacTCs B HAXOXJACHUH KodpduuueHtoB (a u D) nuHeiHO#M

n
3aBUCHUMOCTH, IPH KOTOPBIX (YHKITUS F(a,b)= 3 (y; —(ax +b))> TPHUHUMAET HAaHWMECHbIIICE
i=1

3HayeHue. To ecTh, NpHM MJaHHBIX @ W D cymMMa KBajpaTroB OTKJIOHCHUH
OKCIIEPUMEHTAIBHBIX JaHHBIX OT Tmpsmoi (rpaduka ¢yakmmu F(a,b)) Oymer
HauMeHblIed. B 3ToM 3akiroyaeTcs CyTh METOJIa HAMMEHBIIMX KBaapaToB. Takum
o0pa3om, pelieHue MpUMepa CBOJUTCA K HAXOXKIECHUIO SKCTpeMyMa (YHKIIMU JBYX
MIePEMEHHBIX.
3aganue 4
O0padoTKa IKCIIEPUMEHTAJIbHBIX TaHHBIX

[lepBuuHBIil pe3yabTaT SKCIEPUMEHTA, HAOOpP Tap 3HAYEHUN HCCIEAYEMOTO
CBOMCTBa U BapbHpyemMoro mnapamerpa (mapamerpoB). Ilpumepsl. Anmpokcumarius
AKCIIEPUMEHTAIIBHBIX JAHHBIX HEKOTOPOM AHAJIUTUYECKOW 3aBUCUMOCTBIO. MeTobl
CHAJIOKEHUS»  (PYHKIIMOHAILHONM 3aBUCHUMOCTH Ha OJKCIEPUMEHTAIbHBIC JaHHBIC.
Kputepun  Hammydimero corjiacusi  JKCHEPUMEHTAIbHOW U (PYyHKIIMOHAIBHOM
3aBucuMocTeil. (OO0paboTka MaHHBIX METOJOM HamMmeHbImXx KkBangpatoB (MHK).
JIunennpii MHK. Munumusanuss cymMmbsl KBaapatoB MerojnoM [aycca - HproTona.
CratucTuyeckue XapaKTEPUCTUKH OIICHOK MapaMeTpoB Mojeiau. Mcmonb3ys GopMysisl
muueritnoro MHK coctaButh mporpammy BbIUuCIEHUS KOI(PPHUIIMEHTOB ITUHEHHOM
3aBUCUMOCTH, OMUCHIBAIOLIEH MEepBbI HAOOP SKCHEPUMEHTANbHBIX NaHHbIX. OTIaauTh
nporpammy. [locTpouts rpaduk 3KCEpUMEHTATBHON U TEOPETUUECKON 3aBUCUMOCTEH,
3amucath 3HAYCHHs BapbUpyeMbIX mapaMmeTpoB. Mcmonesys omeparop fminsearch,
HamucaTh MPOrpaMMy IOMCKa MHUHMUMYyMa (YHKUMM CYMMbl KBaJpaTOB OTKJIOHEHUH

TEOPETUUECKON HETMHEMHOMN 3aBUCUMOCTH OT 3aBUCUMOCTH, 33JaHHON BTOPHIM HaOOpOM
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OKCIIEPUMEHTAJIbHBIX  JaHHbIX. OTiaguTh MNporpaMMy H  MOCTPOUTH  Ipaduk
HKCIIEPUMEHTAIBLHOW M TeopeTHdeckor 3aBUcUMOCTH. OGopMUTH OTYET MO paboTe B
Buzne Word-¢aiina, B KOTOPBI BKIFOYUTH TEKCTHI MIPOTPaMM C KOMMEHTapUSIMH H BCE
IOCTPOEHHBIE rPapUKH.

Haiitu mapamerps! muHeitHON 3aBucumoctu nipu 3HadeHusx X[0.1 0.2 0.3 0.4 0.5
0.6] m Y[I1.11 1.19 125 131 1.44 1.54] meronom Henmopa-Muna (MHK,
HAaUMEHBIINX MOJYJIeH, MOAYJIel KyOOB, YETBEPTHIX CTEMEHEH), MOCTPOUTH TpaduKH,
crenarb Tabnuily. B TaOiuily BKIIOYHTH HAa3BaHHE METOJNA, MapaMeTphl & u b, cymmy
KBaJpaTOB OTKJIOHECHHI.
3ajaHue K KOJVIOKBUYMY

3ajaHue K KOJUIOKBUYMY — IO 12 BapmaHTaM. 3ajgaHusl OTJIMYAIOTCS MacCUBaMU
DKCIIEPUMEHTAJIBHBIX TOYEK W 3aJaHHBIMH B YCIOBUU 3aJa4 SKCTPAIOJIMPYIOIIUMU
GyHKIUAMMU.

[Ipumep Bapuanra:

Kaprouka Nel

1. Merogom MHK (o dbopmyne) HaiiTu mapameTpbl JTUHEHHONW 3aBUCUMOCTH TIPU
sHadeHusax X[12345]uY[1.13.23.85.77.4].

2. Metogom MHK (1o ¢opmysne) HaliTi mapameTpbl JUHEHHON 3aBUCUMOCTH MpU
snadenusx X[0.10.20.30.40.5]uY[11l 1.2 14 1.1 14].

3. Onpeaenuts mapameTpbl Gyuakmun Y=f(X)=exp(x1*x(i))+x2*x(i)"2+x3*x(i)+x4,
HaWJIy4lIUM 00pa3oM OMHUCHIBAIOIIUM SKCHEPUMEHTAIbHYIO 3aBUCUMOCTh X = [1 23 4 5
6]; y=1[1.13.23.85.7 7.4 9], noctpouts rpaduk, cienarh KOMMEHTapUHU K IPOTrpaMMe

3aganue 5
Pemenne 00bIKHOBEHHBIX MM () epeHInATBLHBIX YPABHEHUH

®opmbl 3aMMCH MaTEMaTUYECKUX MOJEINEH, 3aluch MOAEIU (PU3UKO-XUMUUYECKOTO
npolecca B Buje AuddepeHunanbHoro ypasHeHus IlpumMeps mporeccoB, OMMChIBAEMbIX
O0ObIKHOBEHHBIX Tu(ddepennnanbubix ypasHenui (OJY). UucnenHoe mHTErprpoBaHue
OAY: pewenne 3amaun Komm. Kpaeas 3amauda. 3agaua IItypma-JIlmysBuns. Merton
Oiinepa. Hanucanme nporpammsel, pematomied OIY wmerogom Oinepa. OTiaaguTh
nporpammy. Mcrmone3ys omeparop 0del5s, Hanwcars mporpaMmy UHTETPHPYIOUIYIO TO
ke ypaBHeHue. Otmaguth mporpammy. Iloctpouts u cpaBHUTH TpapuKu (QyHKIHUU-
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pelIeHUs] YpaBHEHHMs, IMOJYy4YeHHble 1O JABYM MetojgaM. CpaBHUTH MOJTy4YEHHBIE
YHCIICHHBIE PEIICHUS C AHAIMTUYECKUM pelleHueM ypaBHeHHs. OGOpMHUTH OTYET IO
pabote B Buje Word-gaiina, B KOTOPBIHA BKIOYUTH TEKCTHI IPOTPAMM C KOMMEHTApUSIMU
U BCE MTOCTPOEHHBIEC rpaduKH.

[enepanus peareatoB 0—°—A, B 3 BapuanTax G=0.01, 1, 1000

{oly(l)ze Haiitu pemenue OJlY B wuHrepBane t=[0,10] Ay=0, BcTpoeHHOI

dt
¢dbynkuuei ode
function dy = sixx(t,y),
dy = 0.01,

endfunction

RTol = 1e-9; ATol = le-7;

t Rang =0:1e-4:5; y_Init=0;

y = ode(y_Init,0,t Rang,RTol,ATol,sixx);

plot (t_Rang,y);

3aganue 6
CxeMbl HHTETPUPOBAHUS

SIBHBIE W HESBHBIE CXEMbl HHTETPUPOBAHUS HUX YycToWuuBocTh. 'Kectkue"
ypaBHeHMs. KonnuecTBeHHbIN KpuTepuii :kecTkocTi. Metonsl Pynre-Kyrra, nporuosa u
koppekuuu. Hamucanue mnporpammsel, pemaromein OY wmerogom Pynre-Kyrra 2
nopsigka ToyHocTH. OTiaguTe mporpammy. Hammcanue mnporpamMmel, peliaroIiei
MetogoM Pynre-Kyrra 4 mopsigka TOUHOCTH TO ke ypaBHeHHe. OTIaAuTh MPOrpaMmmy.
[TocTpouTh U cpaBHUTH rpaduku QYHKIIMU-PEIICHUST YPABHEHHUSI, TTOJTYYEHHBIE 110 JIBYM
MetogaM. CpaBHUTH TMOJYyUYCHHBIC YHMCJICHHBIC PEIICHUS C aHATUTHYECKUM pelleHHEM
ypaBHeHust. OdopMuTh oTueT mo pabore B Buae WOrd-daiina, B KOTOPbIH BKIFOYHTH
TEKCTHI IPOrpaMM ¢ KOMMEHTapPHUSIMH U BCE TMTOCTPOCHHBIE TpaduKH.

Coznanue u padota ¢ rpadUuecKUMU MPUIIOKEHUSIMU

Jliist co3manust mycToro rpaduueckoro OKHa CyKuT GyHKus figure.

[Tpumep: f=tigure();

Pa3Mep " TIOJIOKCHUEC OKHa Ha 3KpaHC KOMIIBIOTEpa MOKHO 3adBaTh C ITOMOIIBIO

23



napamMerpa 'position’,[X y dX dy], rae X, y _[MOJIOKEHHE BEPXHETo JICBOro yriia okHa (110
TOPU30HTAIM M BEPTUKAIM COOTBETCTBEHHO) OTHOCHUTEIBHO BEPXHErO JIEBOIO yria
AKpaHa;

dX — pa3Mep okHa 10 ropu30HTAIM (IIIMPHHA OKHA) B IIUKCEIIAX;

dy — pa3mep okHa 110 BepTHKAIH (BBICOTA OKHA) B TUKCEIIAX.

[Mpumep: f=figure();

screensize= get(0,"screensize_px");

set(f,'position’,[0,0,screensize(3),screensize(4)]);

ITocne CO3JaHus rpaduyecKoro OKHa c MIOMOIIIBIO byHKUIUA
set(f,’CBoiicTBO’,’3HaueHNe’) yCTAHABJIMBAETCS 3HAYECHHE IapaMeTpoB; 31aech f —
yKazaTeab Ha rpaduueckoe okHO, 'CBOWCTBO’ — HMMS TapamMerpa,  3HadYeHHe — ero
3HAYECHHE.

screensize — Matpuila, TPETUH W YETBEPTHIH KOMIIOHEHT KOTOPOH OmpeaesseT
pa3Mep JKpaHa MO TOPU3OHTAIM U MO BepTUKaNe (COOTBETCTBEHHO). DyHKIms get
«3abupaeTy 3HaYCHUE TTapameTpa SCreensize_px.

3amaHue: co3narh rpaduyecKoe OKHO, PacloyIOKEHHOE B BEPXHEM IPaBOM YTy U
3aHUMAIONIEe MOJIOBUHY 3KpaHa M0 FOPU30HTAIM U MO BepTUKanu. OnpeneiauTs UBET U
Ha3BaHUE OKHA.

3aganue 7
MoaenupoBaHue KHHETUKU XUMHUYECKON peaKkuuu

CrocoObl JieneHusi XMMUYECKUX pPeaKUi, IpOCThie (3JIEMEHTApHBIE) U CIOKHbBIE
XUMHUYECKUE peakiuu. Peakinu okucieHus aaupaTuyecKux COCTUHEHUN. Y CIOXKHEHUE
JTUHAMUYECKOTO TMOBEJEHUsI cucTeMbl. [Iprumepsl KonebaHusi KOHIIEHTpAIIMH PEareHToB,
CaMOYCKOPSIOIIHUECS PEeXUMBbl  (Hampumep, I[EMHOM B3pbIB). AHaIM3  CIO0XHBIX
IIPOLIECCOB, METOJIbI KOMITIBIOTEPHOTO MOAEINPOBaHuA. KoMIBIOTEpHOE MOJENMPOBAHNE
MIPU OLIEHKE KOHCTAHThl CKOPOCTH. MEXAHU3M PEaKIMU, KOHCTAHTHI CKOPOCTEW CTaauil U
HayaJbHbIE YCIIOBUA. 3alUCh CHUCTEMbl KHUHETHUYECKHUX YpaBHEHUN (MaTemMaTH4ecKas
MOJEJIb Tpollecca) B COOTBETCTBUM C 3aJlaHHBIM MEXaHU3MOM peakuuu. Hamumcatb
IporpaMMy, MHTETPUPYIOLIYI0 CUCTEMY KHMHETHYECKHX YPaBHEHHM, UCIOIb3YS METOL
Pynre-Kyrra 4 nopsiaka tounoctd, Otnaauth nporpammy. I[1oCTpouTh KMHETHYECKHE
3aBHCHMOCTH KOHIICHTPAIIUU pearupyrommx BemecTs. Onucath OCHOBHbIE OCOOCHHOCTH
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HOJyYeHHBIX 3aBucuMocTei. Odopmuth oTueT mo padore B Buae Word-daiina, B
KOTOPBIN BKIIFOUUTH TEKCTHI TPOTPAMM C KOMMEHTAPHUSIMU M BCE TIOCTPOCHHBIC TPA(PUKH.

s co3mganus ar000r0 MHTEP(EWCHOTO KOMIIOHEHTAa C 3aJaHHBIMH CBOWCTBAMHU
UcToab3yercs GpyHkuus uicontrol, onpeaenstomnias GopMUPYEMBIA KOMITOHEHT:

C=uicontrol(F, ’Style’, ’tum kommoneHnra’, ’CsoiictBo 1°, 3HaueHue 1,
"CpoiictBo_2’, 3Hauenue 2,..., 'CoiictBo k’,3Hauenue k);

3nece C — ykaszaTelb Ha CO37aBaéMblii KOMIOHEHT; F — yka3aTenb Ha OOBEKT,
BHYTPH KOTOpPOTO OyJET CO3AaBaThCi KOMIIOHEHT (Yalle BCETr0 ATHM KOMIIOHCHTOM
OyJZleT OKHO); MEPBBIM apryMeHT (PyHKIIUM uicontrol He siBseTcs 00513aTeIbHBIM, U €CIIH
OH OTCYTCTBYET, TO PpOJHTEIEM CO31aBAEMOTO KOMIIOHEHTA SBIISACTCS TEKYITUI
rpaduueckuii 00BeKT (TekyIiee rpadhuyecKkoe OKHO);

"Style’ — cimyxebHast cTpoka Style, yka3pIBaeT Ha CTHJIb CO3/]JaBA€MOI0 KOMIIOHEHTA
(cMMBOJIBHOE WIMS1); 'THUI KOMITOHEHTa — OIpPEAeNseT, K KaKkoMy KJIacCy MPUHAIICKHUT
co3JaBaeMbIii KOMIIOHEHT, 3T0 MokeT ObITh PushButton, Radiobutton, Edit, StaticText,
Slider, Panel, Button Group, Listbox wiu apyrue KOMIOHEHTHI, ’TO CBOWCTBO OyneT
YKa3bIBaThCS JJISI KQKIO0TO U3 KOMIIOHEHTOB;

CoiictBo_k’, 3HaueHue k  ompenesnsioT CBOMCTBA M 3HAYCHUS OTICIBHBIX
KOMITOHEHTOB.

VY cymecTByomero MHTEpPEHCHOr0o 00BbEeKTa MOXKHO H3MEHHUTHh T€ WM HHBIC
CBOMCTBA C IOMOIIBI0 (PYHKITHY set:

set(C,’CpoiictBo 1°,3Hauenue 1, ’CBoiictBo 2’°, 3HaueHue 2, ...)

Co3panue paMku

lab_a=uicontrol(f,'style’,'text’,'string’,'Data:','Horizontal Alignment'’,'center’,'units’,'no
rmalized’,'position’,[0.03, 0.95, 0.03, 0.04]);

3amanue: co3/1aTh paMKy C TEKCTOM «Tpaduk», pacroyioKEHHOE B BEPXHEM JIEBOM
yriy okHa. Onpenenuts pasmep u uBet kHonku (‘BackgroundColor',[0.9 0.8 0.8] ,).

3aganue 8
MOI[GJIHpOBaHI/Ie TCILJI0- H MacCColmepeHoca

Juddepennmanbaple ypaBHeHHS B 4YacTHBIX Mpou3BojaHbIx (AYUII), ¢yHkumum
HECKOJBLKHX TIEPEMEHHBIX M WX YaCTHBIE MPOU3BOAHBIC. [IpuMepsl GU3NKO-XUMHYECKUX
nporeccoB  omuckiBaeMbix J[YUIL. HeoO6xomumocts wucnons3oBanums JYUIl B

25



XUMHAYECKOM KHHETUKE [UJIsi OIMCAaHMs pearupyrole cucrteMel. PaccMmoTpeHue
TETEPOreHHOr0 KaTalu3a, LENHOI0 WM TEIUIOBOIO B3PbIBA, PACIPOCTPAHEHUS BOJIHBI
ropenusa. MHcnonb3ys MexaHusM peakuuu 3anucatbh cucreMy JYUIL, nanee
COOTBETCTBYIOIIYIO €il cuctemy OJIY, onuchiBaronmue M3MEHEHUWE KOHLICHTPALUU U
XMMHYECKUX BEIIECTB B KAXKJIOU SYCHKE.

Hcnonp3ys ¢yakiuo 0de, HamucaTh MPOrpaMMy HHTETPUPYIOIIYIO TMOJIYYCHHYIO
cuctemy oObikHOBeHHBIX Y. Otnamuth nporpammy. Iloctpouts rpaduku GyHKIUH
pacmpenenieHuss pearcHTOB W/WIM TeMIepaTyphl (B COOTBETCTBHHM C 3aJaHUEM) B
pa3nuyHble MOMEHTBI BpeMmeHu. Odopmuth oTueT 1o padore B Buume Word-daiina, B

KOTOPBIN BKIIFOUUTH TEKCTBI TPOTPAMM C KOMMEHTAPHUSIMU U BCE IOCTPOECHHBIE TPAPUKHU.

G

['eneparnus + pekoMOUHAIIMSA PEAreHTOB 0 A, B 3 Bapuantax G=0.01, 1, 1000
k

r

u 3 BapuanTax k.=0.01, 1, 1000 {dﬁtl)zG —k, - y(1).

Haiitu pemennie OJlY y untepBanie t=[0,10] npu Yo(1)=0, ucnons3ys BCTpOCHHYIO
byHkuuto ode

Tenepb pyHKIUS ¢ ypaBHEHHEM OyE€T UMETh BUJ:

function dy = sixx(t,y),

dy = 0.01-0.01*y(1),
endfunction
3ananue 9
MaremaTnueckue 3ajaduiu B XUMHUHU

OCHOBBI TEOPHUM DJIEMEHTAPHOTO aKTa XUMHUYECKOoW peakiuu. llepBas cramus
HCCIICIOBAHUST DJIEMEHTAPHOTO aKTa XMUMHUYECKOM peakIuyh - SKCIEPUMEHT, B XOe
KOTOPOTO H3MEPAIOTCA M PETUCTPUPYIOTCS XapaKTEPUCTUKH H3y4aeMOro Ipoiiecca.
Btopasi cramusi KMHETHYECKOTO HCCIEeJIOBaHUs - co3daHue (PU3UYECKOM, a 3aTeM U
MaTeMaTHYeCKOM Mojenu. B Xome 3Tol cTaguu HCCiaeAoBaTeIb OMpeneseT Hadbop
napaMeTpoB U NEPEMEHHBIX, KOTOPBIE B IOCTATOYHOUN CTEIEHU OIHUCHIBAIOT MU3y4aeMOE
ABJICHHE, BBIOMpAeT (U3MUECKHE MPOLECChl, KOTOPhIE B COBOKYMHOCTH OOBSICHSIOT
MOBEJICHUE CUCTEMBI, HAOIIOAIOMIEECs B SKCIIEPUMEHTE, U 10 BOBMOXXHOCTH MPEJTaraet
MaTeMaTU4YECKHUE BBIPAKEHUS, KOJJUYECTBEHHO OIMKCHIBAIOIINE UCCIIETYEMOE SIBJICHUE.

TpeTBH Ccraaust KHHCTUYCCKOI'O HCCIICAOBAHUSA - PaACUCT ISKCIICPUMCHTAIIBHOI'O
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MOBEJACHUS CHUCTEMbl Ha OCHOBE HUMEIOIIEHCS MOJEIM - HMMEeT Ha3BaHue 'mpsimas
KUHEeTHYecKas 3aaada’. Pe3ynbraTel pacuera 3aTeM CpaBHHUBAIOTCS C pe3yJbTaTaMu
MUMEIOIIIETOCS] WJIM HOBOTO JKCIIEpUMEHTa. B XoJe Takoro cpaBHEHHs NpPOBEpsETCA
KU3HECTIOCOOHOCTh MPUHATON TMIIOTETUYECKON MOJIEIH.

['maBHBIM Ha3HAYEHWEM KOMAHJHOW KHOIIKH SIBISIETCS BBI3OB  (DYHKIIMH,
pearupyroiiei Ha MIeTYOK MO KHOTIKE.

[lemyok mo kHomke reHepupyeT coOwbiTre CallBack, xoTopoe ykasbiBaeTcs Kak
napametrp (yHkuuu uicontrol. 3nauenmem mnapamerpa CallBack siBmsieTcst cTpoka c
MMEHEM (YHKIIMH, BBI3bIBAEMON MIPU LIETYKE IO KHOIIKE.

Button=uicontrol(’style’, ’pushbutton’, ’string’, ’Button’, *CallBack’, ’Function’);

3neck Function mms BbI3bIBaeMoi npu HacTymienun coobitus CallBack dynkium
(Haxxatue kHOTIKM).

Button_B6=uicontrol('Style’,'pushbutton’,'String','Magenta’,'units','normalized’,
‘Position’,[0.37,0.87,0.05, 0.02],'BackgroundColor’, [1 1 1],'CallBack’,'gr_B_m")

3amaHue: co3JaTh 2 KHONKU C TEKCTOM «SiN(X)» u «c0S(X)», PacloyioKEHHOE B
BEPXHEM YIIIy OKHa o ueHTpy. OmpenenuTs pa3mep U uBeT kHonku. Co3narh ABe
(GyHKIMH, KOTOPBIE PUCYIOT IpadUKU CUHYCa U KOCUHYCA.

Jlist popmupoBaHusi 00JacTH B TpapuuecKoM OKHE CITY’KUT KoMaHia plotframe:

plotframe(rect, tics [grid, title, x-leg, y-leg, X, y, w, h])

rae rect - BEKTOp [Xmin, ymin, Xmax, ymax|, KOTOpbId ONpenenseT TpaHUIlbl
M3MEHEHUS X U Y-KOOpPAUHAT 001acTH;

tics — BekTop [nX, mx, ny, my], KOTOPbIil ONpeAeseT KOMNISCTBO JIMHUN CETKH I10
ocu X (mx) 1 Y (my), BeIMYMHBI NX U NY JOJDKHBI OMPEACISITh YUCIIO MOJUHTEPBAIOB
nmoocsiMm XuYy,;

grid —mornyeckas TmepeMeHHas, Kotopas onpeaenser Hamuuue (%t) MO0
OTCYTCTBUE KOOpAMHATHOU ceTKH (%f). DTOT mapameTp ciieayer yka3bIBaTh JUisl 00enx
ocei, Hanpumep, [%t,%t];

title — 3aros10BoK, KOTOPBIN Oy/ET BBIBOAUTCS HAJ rpaduuecKoi 001acThIO;

x-leg, y-leg moamucu oceit rpaduka X u'Y ;

X, Yy _KOOpAWHATBl BEPXHETO JIEBOr0 yria o0jJacTM B rpapuueckoM OKHE,

w_mMpuHa, h BbicoTa OKHA. 3HAuY€HUA X, Yy, W, h H3MepsSIOTCs B OTHOCUTEIbHBIX
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enMHMIAX W Jiexkar B aumanazone [0 1]. PasOupaemcst ¢ mapamerpamu plotframe, wumu
uniem B npumepe (RadoiCad ctp 99)

[Tocne onpeaenenust 00JaCTH B HEE MOKHO BBIBECTH IpaduK (PYHKIUU C TTOMOIIBIO
Koman b1 plot.

t=0:%pi/20:2*%pi; y=sin(t); plot (t,y,'xg--");

Co3znath 3 KHOIIKU, MEHSIOIIME 1BET JOHA HA KPACHBIN, CHHUI U 3€JICHBIN

Button_B3=uicontrol('Style','pushbutton’,'String','Green’,
‘units','normalized’,'Position’,[0.22,0.87,0.04, 0.02],'BackgroundColor',[1 0
0],'CallBack’,'gr_B _gr");

6.2.2 HaGop WHIMBHAYAJLHBIX 3aJaHMH s CAMOCTOSITEJIbHOW PadoThI
ABJISIETCST  00S3aTENIbHBIM ~ KOMIIOHEHTOM  Y4€OHO-METOJAMYECKOT0 KOMIUIEKCa TI0
mucuuiuinie  «KOMIIBIOTEpHOE MOJZIEIMPOBAHUE», OTPaXKaeT CTPYKTYpy Kypca H
BKJIFOYAET CIICTYIOIIUE TEMBI:

- Marematnueckas MOJENb.

- Buabl MaTeMaTH4eCcKOro MOJICTUPOBAHUS.

- Munummzanus QyHKIum.

- O6paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX

- Pemienne 0ObIKHOBEHHBIX AU(P(DHepeHInaNbHbIX YPABHEHHI.

- CXeMbI UHTETPUPOBAHUSI.

- MoaenupoBaHre KWNHETUKHA XUMUYECKON pEaKIIUU.

- MonenupoBaHue TEMIO- U MAacCONEPEHOCA.

- Maremartruueckue 3a/1aud B XUMUH.

BrinosHeHre MHANBUIYAIBHOTO 3a/IaHUsI TIPeAyCcMaTpUBaeT MOMCK UH(GOpPMAIIUU B
Internet mo Teme cBoeit pabotel. BeimonHenue pedeparta mo 0JHON U3 MPEAJIOKEHHBIX
HUKE TEM HE SIBIISICTCS OOS3aTENbHBIM IS aTTECTAIlMU MO JAUCIIUIUIMHE, BHIOOP TEMBbI
OCYUIECTBJISIETCS IO JKEJTAHUIO0 00YyYaroEerocs.

Tembl pedpepaTon

1. OcHOBHBIE S3BIKH POTPAMMUPOBAHUS (MCTOPUUECKUNA 0030D).

2. Pemienue 3aga4 MacconepeHoca B XMMUHU.

3. Cratuctuueckast 00paboTKa SKCTIIEPUMEHTANBHBIX TaHHBIX.

4, HapaJ'IJICJ'IBHOC H IIOCJICAOBATCIBbHOC IIPOrpaMMHUPOBAHUC.
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5. DneMeHThI KIIaCTCPHOTO PCIICHUA XUMHYCCKUX 3a7a4.
6. OCHOBHEBIE ITAKETHI nporpamMmm Ajis1 KBAHTOBO-XUMHNYICCKOTO MOJICIIMPOBAHUA.

Tunosbie BONPOCHI K KOJUIOKBUYMY H 324eTy
1. Anroputm. SI3bIKM HU3KOTO ¥ BEICOKOTO YPOBHSI.

2. MareMarnueckas MOJIENb.

3. DMnupuydeckue, HeHOMEHOJIOTHUECKHUE U AeTaTbHbIe MOJIEIH.

4. ITapametpsl mogenu. [IpsiMas u obpaTtHas 3aiaymu.

5. Buzbl U 1eam MaTeMaTH4ecKoro MoJeIupoBanusa. MojaenupoBaHue Kak crocod
ITPOBEPKH TUIIOTE3.

6. OOpaboTka MJaHHBIX OKCIIEPUMEHTAa KaK pelieHue oOpaTHOM 3aiayu
MaTeMaTUYECKOTO MOJIEIIUPOBAHHS.

7. OcoOeHHOCTH BBINIOJIHEHHUST BbIUKMCIeHUH Ha OBM. Jlmama3oH W TOYHOCTH
MIPEJCTABIICHUS YUCEN.

8. Ilonck MuHuMyMa (GYHKIIUM OAHOW mepeMeHHON. MeTobl 30JI0TOrO CEUEHUs U
KBaJpaTUYHON UHTEPHOJISILIUY.

9. Munumu3zanusi (PyHKIIUM HECKOJbKUX TMEPEMEHHBIX: METOJ MPSIMOTo TMOMCKa
Xyka - JI>knBca, METo; CKOpEMIIEro cirycka, meroa HerotoHa.

10. YacTHbli1 ciryyaili MUHMMU3AIlMM CYMMBI KBaJpaToB: MeTof ['aycca - HproToHa.

11. O6paboTka naHHbIX MeTOHOM HauMeHbIIMX KBaapatoB (MHK). Jluneitnsiii
MHK.

12. YucneHHOe MHTErpUpOBaHUE OOBIKHOBEHHBIX AU(dEepeHIInaIbHbIX YpaBHEHUN
(OAY): pemienue 3amaun Korm.

13. IToHaTHE YCTOWYMBOCTH pelLICHUs. SIBHbIE U HESIBHBIE CXEMbI MHTETPUPOBAHUS
(Ha mpumepe Metoa Dusepa).

14. "XKectkue" ypaBHeHus. KommuecTBeHHbIH KpuTepuil xkectkoctu. OOiee
MPEACTABICHHE O MPUHLUNAX IMOCTPOCHUS METOJ0B ISl MHTETPUPOBAHUS KECTKHUX
cuctem OJ1VY.

15. CkopocTh peakuu, KOHCTaHTa CKOPOCTH PEAKLUH, OPSAIOK pEaKIUH.

16. Peakunu Hyn€BOro, NEPBOTO U BTOPOTO MOPSIAKA.

17. KuHeTuueckuil aHaJn3 CJIOKHOM XMMHYECKOM PEaKIMh C Y4E€TOM Macco H
TEIJI000MEHA C OKPYKAIOIIEH CPEeIOH.

Kpurtepuu onneHuBaHusi KOMIEeTEHUMH (Pe3yJIbTATOB).
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Kpurepuu olieHku 3HaHUN, YMEHHI, HaBBIKOB, CQOPMUPOBAHHBIX KOMIIETEHIIMM
PETJIAaMEHTUPYIOTCS YYEOHBIM IUIAHOM OCHOBHOM 00pa3oBaTeNbHON MPOTpamMMBbI TIO
HanpasjaeHuto noarotoBku 020201.65 «®DyHnameHTanbHAs W NPUKIIAIHAS XUMUS» T10
JAHHOM TUCUUILIMHE U BKIIOYAIOT:

- OIICHKY [0 CHUCTEME «3auTE€HO», «HE 3aUTE€HO» - OLEHKY BBIIIOJTHEHUS
UHAMBUYaJbHBIX 33/IaHUI 1O pa3/enam JIUCHUILTMHBI U paOOThI B CETH;

- M0 MATHUOAIILHON CHUCTEME - KOHTPOJBHBIX pabOT, MPOMEXKYTOUHBIX U UTOTOBBIX
TECTOB, KOJJTOKBUYMa.

OCHOBHBIMHU TPEOOBAHUAMU K MOJTYYEHUIO 3a4€Ta MO KYPCY SBISIOTCS: MOTHOCTHIO
BBINIOJIHEHHBIN y4€OHBIN TJIaH U3YYEeHHS AUCHUIUIMHBI (IPEACTaBICHHBIA B HACTOSILEH
paboueii mporpamMme);  YCIEIIHO  BBITIOJHEHHBI  KOMIBIOTEPHBIH  IPAKTUKYM;
MpaBUJIbHBIE OTBETHI HA BOMPOCHI UTOTOBOTO TECTA U 3a4eTa.

Kpurepusivu oneHKH KadecTBa OTYETOB IO HHAMBUAYAJIbHBLIM 3aJaHUAM
SIBJIAIOTCS:

1. cooTBEeTCTBUE COAECPKAHUS PAOOTHI 3a/IaHUIO;

2. TpaMOTHOCTH U3JIOKEHHS U KAYeCTBO 0(hOPMIICHHUS padOTHI;

3. CaMOCTOATENHLHOCTh BBIMOJHEHUSI pabOTHI, IIyOMHA MpPOpabOTKM MaTepuaa,
HCIIOJIb30BaHNE PEKOMEHIOBAHHOM U CIIPAaBOYHOM JINTEPATYPHI;

4. 000CHOBaHHOCTh BBIBOJIOB.

Kputepusimu onieHku KauecTBa Aokiaaa no Teme pedepara sBisitoTCs:

1. cooTBEeTCTBUE COJIepKaHUS JOKIIAa COIepKaHUIO pedepara;

2. BBIJIEJICHUE OCHOBHOM MBICIH PabOTHI;

3. Ka4eCTBO U3JIOKEHUS MaTepHaa;

4. o01rast o1eHKa 3a JOKJIa.

Takxe oueHnBaeTcs:

1. ymeHue paboTaTh C KOMIIBIOTEPOM Ha YPOBHE IOJIb30BaTENsl M CIOCOOHOCTH
MPUMEHSATh HaBBIKK Pa0OTHl C KOMITHIOTEPAMH KaK B COLMAIBLHON cdepe, Tak U B
o0J1acTH Mo3HABATENBHOM U podeccroHanbHoi aesreabHoctr (OK-8),

2. CHOCOOHOCTh HCIOJIb30BaTh B NPO(ECCHOHATBHON AesSTeNbHOCTH 0a30BbIe
3HaHWS B 00JacTé WHOOPMATHKA W COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHA,

HaJIM4YKUC HABBLIKOB HCIIOJIb30BaHUSA IIPOrpaMMHBIX CPEACTB U pa6OTI>I B KOMIIBIOTCPHBIX
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CEeTSIX, YMEHUE co3/aBaTh 0a3bl CIEUUATBHBIX JAHHBIX M HCIOJB30BAaTh PECYPChl CETH
Hurepuer (OK-8),

3. HCNOJb30BAaHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JTUCHMIUIMH B
npodeccruoHanbHON NESITeNIbHOCTH, MPUMEHEHHE METOJI0OB MAaTEMAaTUYECKOTO aHaIn3a U
MO/JISIIUPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEHTANBHOTO nccienoBanus (I1K-4),

4. BIaJcHUE COBPEMEHHBIMU KOMIIBIOTEPHBIMH TEXHOJOTUSIMH, MPUMEHSIEMbIMU
pu 00pabOTKe pe3yabTaTOB HAYYHBIX SKCIIEPUMEHTOB U cOope, 00paboTKe, XpaHEHUHU U
nepenaye MHPOpPMAIMKU TMPU MPOBEICHUN CAMOCTOSTENIbHBIX HAyYHBIX HCCIEIOBaHUI,
cBOOO/IHOE BJIaJICHUE UMU MPU MPOBEACHUN CAMOCTOSITENbHBIX HAYYHBIX HMCCIIEIOBAHUM
(TTK-10),

5. yMeHHE NMPUMEHSTh OCHOBHbBIE 3aKOHbl XMMHUHU IpPU OOCYKIEHUU MOTYyYEHHBIX
pe3yIbTaTOB, B TOM YKCJIC C IPUBJICUCHHUEM HHPOpMAIIMOHHBIX 0a3 nanHbIX ([TK-12).

Onucanue MKaJIbl OLICHNBAHUSA 3a4YeTa

- OILIGHKa «3a4YT€HO» CTaBUTCA IIpU OCBOEHUH, HE MeHee d4eM Ha 60%,
TEOPETUYECKOTO MaTepuaia; OTBETe He MeHee yeM Ha 60% BOIPOCOB MPOMEKYTOUHBIX U
UTOTOBOT'O TECTOB.

- OLIEHKA «HE3aYTeHO» CTaBUTCS: IPU OCBOCHUH TEOPETHUUECKOTO MaTepuaja MeHee
yemM Ha 60%; HempaBUJIBLHOM OTBET€ Ha OOJBIIMHCTBO BOMPOCOB MPOMEKYTOUHBIX
TecToB. B oOTBeTe Ha BONPOCHI 3aUETHOTO 3aHITHUS JOMYIIEHbI TIpyOble OIIMOKH,
JEMOHCTPUPYIOIINE clladble 3HAHUS WM UX OTCYTCTBHE 10 U3y4aeMOU JUCLUIIIIMHE.

6.2.3. YcTHBII onpoc, KaK BUJ KOHTPOJISI 1 MeTO/ OlleHMBaHUA (pOpPMHUPYeMBbIX
YMeHMii, HABBIKOB M KOMIIeTeHIUI (KaKk U KauyecTBa X GopMHPOBaHKs) B paMKax
Takoi GopMbI Kak codecel0BaHue
Kpurepuu oneHuBaHusi KoMneTeHuni (pe3yJbTaToB)

CobecenoBanrie — OIICHOYHOE CpENCTBO, OpraHM30BaHHOE Kak Oecena
MpernojiaBaresis ¢ 00yJarouMMCs Ha TEMbI, CBSI3aHHBIE C BBIIIOJHEHHEM MPOTPaAMMBbI
yueOHOM IUCHUIUIMHBI Ha pa3HbIX 3Tanax €€ BBIIOJHEHUS, M PAaCCUYUTAHHOE Ha
BbISICHEHHE 00beMa 3HaHUW O0O0yd4arollerocss MO OIpeAeNIeHHOMY pasliely, TeMe,
npoOJieMe U T.II.

Kputepusamu o1ieHKH OTBETa MpU COOECETOBAHUY SIBISIFOTCS:

- Ka4yecTBO OTBeTa (00IIas KOMITO3MIIMUS, JIOTHYHOCTh, YOEXKICHHOCTh, OOIIas
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APYIULIHSA);
- OTBETHI Ha BOMPOCHI: MMOTHOTA, apTyMEHTUPOBAHHOCTh, YOCKIEHHOCTD.
Onucanue MKaJIbl OLEHNBAHUS
- OTBETHI Ha BOIIPOCHI MOJTHBIE C MPUBUACHUEM IIPUMEPOB U/MIIN TTOSICHECHUI;
- OTBETHI Ha BOMPOCHI TTOJTHBIC W/UJIM YaCTUIHO TTOTHBIC;
- OTBETHI TOJBKO HA JIEMEHTAPHBIE BOMPOCHI;

- HCT OTBCTA.

6.3. Meronuyeckue MaTepuaJibl, ONpeaeJsine NpoueAypPbl OeHUBAHUS 3HAHNUM,
yMeHMid, HABBIKOB W (WJIH) ONBITA [AeSATeJbLHOCTH, XapaKTepusylouue 3ITAINbI

¢dopmMupoBaHusi KOMIETEHIIMH

Jlnst  olleHUWBaHUA pe3yJbTaTOB oOOydeHus 1o jucuuiuimHe «KommbroTepHoe
MOJICTUPOBAHUE» HCMOJIB3YeTCsl OaNIbHO-PEUTUHTOBAs CUCTEMa OIICHKH, KOTOpas

3anocutcs B cucremy MAUC « IEKAHAT (http://iais.kemsu.ru).

bannbHO-pedTHHTOBasE CHCTEMa OLCHKHU MpEIHAa3HAuYCHa Il KOMIUIEKCHOM OLICHKH
3HAHUU CTYJEHTOB B TEUCHHE BCETO YyueOHOIro roja M OPUCHTHUPOBAHA HA TMOJIYUYCHHE
OOBEKTUBHOM KapTHHBI yCIIEBA€MOCTH CTyJeHToB. Ilenp BBemeHus OalIbHO-
PEUTUHTOBOM CHUCTEMbI — aKTUBU3aIMsS Y4eOHOU paOOThl CTYJIEeHTa B TEYECHUE CEMECTpa,
CO3/IaHUE€ YCIIOBUM J1JIs1 0053aTEIBLHOTO MOCCIICHUS 3aHSATUH, CMEIIICHUE IIEHTPa THKECTH
C 3a4ETHOM HEJIEIN Ha TeKYIyI0 paboTy B CEMECTpe.

TpynHocTH W3ydeHHMs Kypca CBsS3aHbl C OBICTPBIM pa3BUTHEM Hayku. B Bumy
OONBIIIOTO  MacCHMBa MaJOyNOTPEOIsIEMbIX XUMHUKAMH TEPMUHOB W  TIOHSITHUH,
PEKOMEHyeTCsl PETYJISIPHO BECTH CJIOBAaph, KOTOPHIN Oy/IeT BeChMa IMOJIE3€H Mpu padboTe
HaJl TECTOBbIMU 3amaHusiMd. OCHOBHONH 00BEM HEOOXOJUMOI0 TEOPETUYECKOTO
Marepualia MpEeJCTaBICH B Y4Ye0HO-METOAHMYECKOM o0ecrmeyeHue Kypca B
TEOPETUYECKOM pa3zJiesie U MaTepualiax Jijisi CaMOCTOSITEIbHOM pabOThl MO KaXKION TeMe.
HacrosiTenbHO pEeKOMEHAYETCSl TIIATEIbHOE YCBOCHHUE IPEICTABICHHOIO Marepuaa.
JIJ1st TOTHOTO YCBOGHUSI MaTepuaia He0OX0AUMO MMHUCATh MOAPOOHBIA KOHCIIEKT JICKITUN
M0 KaXJI0M TeMe, TIIATEJIbHO BBIMOJHSIThH MIPAKTUUECKUE 3aaHus U OPOPMIIATH OTYET 1O

HHM.
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B X04€ HM3YUCHHA JUCHHUIIIMHBI IIPEAYCMATPpHUBACTCA KOHTPOJIb 3HAaHUU B BUIC

OTBETOB Ha BOIMPOCHI MO KAXIAO0N TeMe. 3a4eT M0 KypCy — 3TO TPYAHOE U OTBETCTBEHHOE

HUCIIBITAHUC IJIAA CTYACHTA. I[J'ISI caadu 3a4cTa HCO6XOI[I/IMOI

NpaBUJIbHBINA PE3YNbTAT.

Ha caiite hakynbrera http:/Kit.chem.kemsu.ru.

1) HaGpats 70 6anIoB MpHU BHIOJHEHUU MTPAKTUYECKUE 3a/IaHUsI 10 TEMaM Kypca;

2) pemTh 3aady MO MPOrpaMMe MPAKTUKyMa, HalKUCATh MPOTrpaMMy, MOJYYUTh

[Tonnbie cBeAeHUs: 0 OANIBHO-PEUTUHTOBOM CHUCTEME MO JUCIUIUIMHE MPUBEICHBI

Tabmura 1.

bonycHbie u mTpadHbie O0amibl

bonycwt | Ilrpadubie
No Tekymias paboTa B cemecTpe (Gab) SaILILL
YUYEBHAS PABOTA

1. | IIpakTrueckue 3aHATUS (KOMIBIOTEPHBIN MPAKTUKYM)
1.1 | OTcyTcTBHE NPOMYCKOB HA BCEX 3AHITUSIX +3
1.2 | Ilponyck 6e3 yBaKUTEIbHOW MPUUUHBI -3
1.3 | AKTUBHOCTB Ha ypOKe (3a KaKJI0€ 3aHSTHE) +2
1.4 | BeimonHeHHOE IoOMalllHee 3aJJaHHue +1
1.5 | HemoaroToBieHHOCTh K MPAKTUYECKOMY 3aHSATHIO -2
16 |Otka3 or orTBera, pabOTBl HA 3aHATHH, BBIMOJTHCHHS 3

MIPAKTUYECKOT0 3aaHUs
Tabmuma 2.
bannpHas cucrema OLCHKMH 110 BUAaM ACATCIbHOCTH B 1 CCMCCTpPC
Ne Bua nesiTeJIbHOCTH MakcumMaJibHbIH 02171 KosmnuectBo

1 IIpakTnueckoe 3aHATHE 3 16

2 | mpomexyTodHas aTTecTanus S) 1

3 2 IpOMEXKYTOYHAsl aTTECTALIMSI 5 1

4 Pedepar 7 1

5 Komnoksuym 7 1

6 KonrtponbHas pabora 8 3

7. IlepeyeHb OCHOBHOW M JONMOJHHUTENbHOH Y4eOHOH JMTEpaTrypbl, HEOOXOAUMOI

JJISI OCBOCHUS TUCUMUILIMHBI (MOTYJIs1)

OcHoBHas1 JUTEpPaTYpa

N6parnmoe, inbaap MapatoBuu.

OcCHOBbI KOMMLIOTEPHOIO MOAENNPOBaHNA HaHocucTeM [TekcT] : yueb. nocobue / . M.

N6parnmos, A. H. Koewos, 0. ®. Hasapos. - Cl16. : JlaHb, 2010. - 376 c.
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MopwHes, Cepren Bnagummposunu.

KomMmnbtoTepHoe mogenupoBaHue usndeckmx npoueccon B nakete MATLAB [TekcT] : y4ueb.
nocobue / C. B. MNopLHeB. - 2-e n3g., ucnp. - Cl1o. : Jlaub, 2011. - 726 c. : Tabn., puc. + 1 an.
ont. anck (CD-ROM).

MopwHes, Cepren Bnagummposny. KomneloTepHoe MogenvpoBaHue husndecknx npoueccos
B nakete MATLAB: yu4eb. nocobue / C. B. lNopLHes.. - 2-e 13g., ncnp. - Cr6. : Nanb, 2011. -
726 c. http://e.lanbook.com/view/book/650/

MopwHes, Cepren Bnagummposny. KomneloTepHoe MogenvpoBaHue husndecknx npoueccos
B nakete MATLAB [TekcT] : y4eb. nocobue / C. B. lNopLiHeB. - 2-e nsg., ucnp. - Clr1o6. : Jlab,
2011. - 726 c.

Cpouko, B.A. YncneHHble metoabl. Kypc nekumn. [nekTpoHHbIN pecypc] : YuebHble nocobus
— OnekTpoH. gaH. — CI16. : Nlanb, 2010. — 208 c. — Pexum gocTyna:
http://e.lanbook.com/book/378

JlonoTHUTE/IbHAS JINTEPATypa

1. l'ymepos, A.M. MaTemaTnyeckoe MogenMpoBaHNE XMMUKO-TEXHONOMMYECKNX NPOLLECCOB
[OnekTpoHHbIN pecypc] : y4ebHoe nocobue. — AnekTpoH. gaH. — CI16. : Jlanb, 2014. — 176 c.
— Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_id=41014 — 3arn. ¢ akpaHa.

2. N'ymepos, Acxat MyxameT3siHoBn4. MatemaTtnyeckoe MoaenmpoBaHne XMMmKo-
TexHonorm4yeckmx npoueccos [TekcT] : ydebHoe nocobue ans sysos / A. M. 'ymepos. - 2-e nsa.,
nepepab. - CaHkT-leTepbypr : JlaHb, 2014. - 176 c.

3. 3aBoaunHckun, B.I'. KomnboTepHoe moaenmMpoBaHme HaHO4YacTUL, U HAHOCUCTEM
[OnekTpoHHbIN pecypc] : ydebHOe nocobue. — AnekTpoH. aaH. — M. : duamartnut, 2013. — 175
c. — Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=59650 — 3arn. c
3KpaHa.

8. Ilepeuenp pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHON  CeTH
"UnrepHer" (masee - cerb ''UHTepHer'), HEOOXOAUMBIX [JIs1I OCBOCHUS
AMCIUTIIAHBI

Bce HeoOXxommmbie isi OCBOSHHSI NUCIMIUIMHBI PECYpPChl aKKyMYJIUPOBAaHBI Ha

caiite pakynpTera http://kit.chem.kemsu.ru

9. MeroauyecKkue YKa3aHMsi JUISI OOY4YAKIIMXCS 10 OCBOCHHMIO JIUCHHMILIHHBI
(MoxyJisn)

1) Mo 0CBOEHHI0 JIEKIIMOHHOr0 MaTepuaja: Bo Bpems JIEKIHUU CTyAeHTaM
peKOMEeHAyeTCs (PUKCHPOBATh TEOPETUYECKHE IIOJIOKEHUS M BBIKIAAKH, JCIaTh
KOMMEHTApHUU 10 paboTe MporpaMM U PEKOMEHIYEMBIX MPAKTHYECKHX MpUMepax Hu3

yuebHOro mocobusi «YucineHHble METOAbl W TporpaMMupoBaHue». [[ns ycmemsoro
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YCBOEHHUSI TEMBI pacCMaTpuBaTh PEKOMEHAYEMbIE MPUMEPBI M COOTBETCTBYIOLIMIA
TEOPETHUECKUI MaTepuaj 10 CICAYIOIIeH JEKIMU ¢ TEeM, YTOOBI TPpU HEOOXOAMMOCTH
3aIPOCHUTHh KOHCYJIBTALIUIO Y JIEKTOPA.

2) N0 MOATOTOBKE K TNPAKTHYCCKUM 3aHATHSIM: 3agadeil NMPaKTHYECKUX 3aHSTHI
SIBJISIETCS] YCBOEHHE TEeOPEeTHYEeCKHX OCHOB YHCJIEHHBIX METOHO0B, NMOJYYHTh HABBIKH
nporpamMmupoBanusi. Ha mnpakTnyeckme 3aHfITHSA CTYJAEHTaAM pPEKOMEHIyeTcsl HMeTh
OTHeJbHbIE TeTpPaau [Jisi TNOMeTOK Tpu pemenunn 3aga4d. I[lepen 3aHsaTHeM Ha
00bSIBJICHHYI0 TeMy 00f3aTeibHA MNPOPA0OTKA HE00XOAMMOIr0 TeOpPeTHYEeCKOro
Marepuajia, NPHMEPOB M3 JIEKHUA W Y4e0HO — MeTOAUYECKHX MATepHAJIOB IO
JAMCIHUILTHHE.

3) mo opraHM3amUHM CcaMOCTOSTeNLHO padoTbl: CamocrosTenbHas padoTa

CTYAEHTOB NPU M3YYCHUU AAHHOTO Kypca BKIIOYAET: MOJATOTOBKY K KOJUIOKBUYMY,
OXBAaTHIBAIOIIEMY 3HAUYUTEIbHYIO 4YacTh TEOPETUYECKOro Marepuaina; oQpopMIICHUE
pe3yJIbTATOB MPAKTUYECKUX 3aHATUM M MOJATOTOBKY MX K 3ammure. [Ipm moaroroBke k
KOJUIOKBUYMaM KaXKIbld CTYAEHT JOJDKEH WHIWBUIYaJbHO TOTOBUTHCS IO TEMaM
JTUCITUTUINHBI, YUTasi KOHCTEKTHI JIGKIIM M PEKOMEHIYEMYI0 y4eOHYI0 U CIPABOYHYIO
JUTEPATypy, YCBAWBAs OMNPEACICHUS W MPHUHIMUIBI COOTBETCTBYIOIIUX PAaCyETOB H
nporpammupoBanus. CamocTosTeNlbHas paboTa TMO3BOJSET CTYACHTY B CIIOKOWHOM
o0CTaHOBKE MOJAyMaTh U pa3zodparbcs ¢ uHGOpPMAIUMEH MO TeMe, CTPYKTypUpPOBATh
3HaHuA. YToOBI copeprkaresibHas UHGOpPMAaIUs 10 TUCIUIUIMHE 3alIOMUHAIACh HAJI0JITO,
[[eJIECO00pa3HO M3y4aTh €€ I[O03TalmHO, B TMpeajiaraeMoi TMOCIeq0BaTEIbHOCTH,
MOCKOJIBKY TOCJIEAYIOUIMA MaTepuayl CBA3aH C NOpeApiayminMm. [lpyu  BBINOJIHEHUH
WHJUBUIyAJIbHBIX 3aJaHUN HCIIONB3YyeT NMPUOOPETCHHBIE HAa TPAKTUYCCKUX 3aHATHUSIX
HaBBIKH PAcYe€TOB U MPOTPAMMUPOBAHUS. 3aJIOTOM yCIleXa B MPUOOPETEHWU 3HAHUU U
HABBIKOB IO JAUCHUMIUIMHE SIBJISIETCS CUHXPOHM3AIMS BBITIOJHAEMBIX WHAWBHUIYAJIbHBIX
3aJJaHUM IO CPOKaM C JIEKIIMOHHBIM MAaTEPUAIIOM U MPAKTUYECKUMU 3aHIATUSIMMU.
10. IHepeyennb HUHPOPMALMOHHBIX  TEXHOJOI'U, HCII0JIb3YeMbIX npu
OCYLIeCTBJICHMH 00Pa30BaTEeIbLHOIO NMPOLEcca M0 AUCHHUIUINHE, BKJIYas NepevYeHb
NMPOrpaMMHOI0 odecrne4yeHust

Jlekumuy ¢ NpUMEHEHUEM CIIalI-TIPE3CHTALIAM.

IIpakTHyeckue 3aHATHS B KOMIBIOTEPHOM Kiacce XO.

11. Onucanue MaTepHATbHO-TeXHUYECKOM 0a3ml, HEe00X0 1Mo IS
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OCylIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLECCa M0 AMCHUIIMHE
1) aynutopus JIEKUHMOHHAs C MYJIbTUMEAUNHBIMU CpEACTBAMU (KOMIBIOTED,
OPOEKTOp) JUIsl TMPE3CHTAlMM JIeKIMOHHOro Marepuana (Ha 40 MecT), KOMIBIOTEp

MYJIbTUMCIHA C ITPHUKIIAJHBIM ITPOTrPaAaMMHBIM O6€CHC‘{CHI/I€M, IMPOCKTOP, KOJIOHKH.

2) KOMIIBIOTEPHBIN KJIACC AJIS NPOBEACHUS NPAKTHYCCKUX 3aHATHH C

HCI0JIb30BAHUEM JICKTPOHHOI0 3aa4HuKA (10 KOMIILIOTEPOB)

MuHrMabHbIE TPEOOBAHUS:

[Tpormeccop Core2Duo 2.6 MHz.

Windows XP SP3.

Momnntop ¢ paspemenueM 1024 x 876.

MaHHUIyJIATOP «MBIIIb.

12. Uuble cBeieHns M (WJIM) MaTePUAJIbI

[lepeyeHr y4eOHO-METOMYECKUX MaTEpUATIOB IO KypCy, KOTOpbIE pa3pabOTaHb
MpEnoaaBaTeIeM:

1. TIporpamma mms OBM. RadioCad / A.B. Kanenckwii, M.B. AHanbeBa, A.A.
3BekoB, E.A. I'pumaca // CBHAETEIBCTBO O TOCYIApCTBEHHOW perucrpamun Ne
2012610207 ot 10.01.2012 r. (RU)

2. llporpamma g DOBM. MogenupoBaHre TEPMHUYECKOTO  Pa3JIOKCHUS
sHepreruyeckux marepuanoB / B.I'. Kpurep, A.B. Kanenckuit E.A. I'pumnaena, A.A.
3BekoB, M.B. AmnanweBa // CBHAETENHCTBO O TOCYAApCTBEHHOW peructpamuu No
2013613678 ot 12.04.2013 r. (RU).

3. Ilporpamma myis OBM. MHorodakTopHblii pacuer mapaMmeTrpoB TEPMOB3phIBa/
A.B. Kanenckuii, M.B. AnanneBa, A.A. 3BekoB, M.IO. 3wikoB, A.Il. Hukutun, A.IL
bopoBukosa // CBuaetenbcTBOo 0 rocyaapctBeHHOUW peructpanuu Ne 2014619258 ot
21.10.2014 r. (RU).

12.1. Ilepeyenbr  oO0pa3oBaTeJIbHBIX  TEXHOJIOTHH, HCHOJb3yeMbIX  MpPH
OCYILeCTBJICHHH 00Pa30BaTeIbHOI0 NMPOLecca M0 AUCHHILIMHE

Hns sddextuBHOM peanuzanmu nened u 3agady ®I'OC, s BoruiomieHuUs
KOMIIETEHTHOCTHOIO MOJIX0Ja B TMPENoJaBaHUuu JUCUUIUIUHBL  «KoMIbroTepHOE
MOJIEJTMPOBAHUE» UCTIOIB3YIOTCS CIEAYIOIINE 00pa30oBaTEIbHbIE TEXHOIOTUHA U METO/IbI

oOyueHusI:
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Bup 3ansaTus TexHoJiorus Henn DopMbl H METO/IbI
o0yueHust
IIpakTrueckue TexHosorus PazBuTue TBOpUECKO U WHauBHuyanpHbI TEMI
paboThI poOIEMHOTO, ITO3HABATEILHOM oOyueHusl.
(KOMITBIOTEpHBIN MOJIYJIEHOTO, CaMOCTOSITETTFHOCTH, WNunoBanmoHHbIE
MIPAKTHKYM) naddepeHnupo- obecrniedeHne HHAUBUAYAIBHOTO | MHTEPAKTUBHBIE METOMIBI B
BaHHOTO H MIOIX0/Ia C y4eToM 0a30BOM oOydeHun:
AKTUBHOTO nmoarotoBku. Opranuzamnus ucnonb3oBanue \Web-
o0ydeHMsI, IEITOBOH aKTUBHOCTH CTYICHTOB, PECYPCOB IS OJTOTOBKH
UTPBI obecrieueHre JINIHOCTHO KOMITHIOTEPHBIX
JEeSTEeTIBHOTO XapaKTepa Mpe3eHTalNH, CO3IaHUS
YCBOCHUS 3HAHUM, IPUOOPETCHUS Web-ctpanmwir,
HaBBIKOB, YMEHUH. ucnosb3oBanue Off-line
(smexTpoHHas TIOYTA) TS
oOMeHa uHpopMarmeH,
KOHCYJIbTALUI C
npernojasareneM, pabora
C DJIEKTPOHHBIMU
ITOCOOHMSAMHM, BO3MOXKHOCTE
CaMOTECTHUPOBAHMS.
[TocTanoBKa MPOOIEMHBIX
MMO3HABaTENbHBIX 33/1a4.
MeTo b1 aKTHUBHOTO
00y4deHus: «KPYTIBIH
CTOJI», HTPOBOE
MIPOU3BOJICTBEHHOE
MPOEKTUPOBAHUE, aHATH3
KOHKPETHBIX CUTYaIuil.
CamocrosiTenbHa Texaonornu Pa3BuTHe nmo3HaBaTenbHON NunuBuayanbHbIe,
s paboTa KOHIIGHTPUPOBAHHOT CaMOCTOSITEIIbHOCTH, IPYIIOBBIE,

0, MOZIYJIBHOTO,
mudepeHnpoBan-

HOTO 00y4eHHns

obecrnieueHne THOKOCTH
00y4eHM, pa3BUTHE HABBIKOB
paboTHI C pa3TMYHBIMU
HCTOYHHKAMH HH(OPMAIIHH,
pa3BHUTHE YMEHUH, TBOPUCCKUX

CIOCOOHOCTEM.

WHTEPaKTUBHEIE (B
pexxumax on-line u off-

line).
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12.2. OcobeHHOCTH peajM3aliu AUCHUIUVIMHBI 1JIsi WHBAJHIOB M JIMI € OrPpaHUYEeHHBIMH
BO3MOYKHOCTSIMHU 3/10POBbSI
st obecnieueHust 00pa3oBaHMs MHBATUIOB U 00YYAIOIIUXCSI C OTPAaHHYECHHBIMH BO3MOYKHOCTSIMH
3I0pOBbsI  pa3pabarThIBacTCsl ananTUpPOBaHHAs O0Opa3oBaTelbHASs MPOTrpaMMma, WHIUBUIYaTbHBINA
Y4eOHBIH IJIaH ¢ Y4eTOM OCOOCHHOCTEH MX MCUXO(U3NIECKOTO PA3BUTHUS U COCTOSIHUS 37I0POBBSI.
OOydeHne oOy4arolmMXcs C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBBSI OCYIIECTBIISETCS Ha
OCHOBE 00pa30BaTEILHBIX MPOTPAMM, aTANTUPOBAHHBIX I O0YUCHHUS YKa3aHHBIX 00yJarOIIUXCS.
OOydenne mo 00pa3oBaTENILHON TporpaMMe WHBAIHIOB U OOYYAIOIUXCS C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/IOPOBBSI OCYIIECTBISIETCSl (PaKyJIbTETOM C YUETOM 0COOCHHOCTEH MCUXO0(PHU3UIESCKOTO
Pa3sBUTHA, THAUBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSHUSI 3J0POBbA TaKUX O6y‘{aIOH_[I/IXC5I.
YHHUBEPCUTETOM CO3AIOTCSl CIICIUANBHBIC YCIOBHS Ui MOJYYCHHs BBICHIETO OOpa3oBaHUsS 1O
O6pa30BaTeJIbHBIM InporpaMmmam OGY‘-IB,IOH_[I/IMI/ICH C OrpaHUYCHHBIMUA BO3MOKHOCTAMU 3J0POBbA.

CocraButens:
1.¢.-M.H., podeccop kadeapsr XTT u XM  Kanenckuit A. B.
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