Mporpamma omcunnimHbl "ONeKTPOHHO-BLIYMCIMTENbHbBIE MAlKHbI B XUMUYeckux pacyeTax”; 04.03.01 Xumus; gouenT, a.H. (npodeccop)
Yesena B.B.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
Xumnyeckmim nHCTUTYT MM. A.M. Bytneposa

*-!-““ 'I'E-'G"-Fp

20 r.

nognucaHo SﬂeKTpoHHO-LlMCppDBOﬁ noganncero

I'Iporpamma ANCUUMNINHDbI
ONEeKTPOHHO-BbIMNCNTENbHbIE MALINHBI B XUMU4ecknx pacyetrax 61.B.[1B.5

HanpaeneHue noarotosku: 04.03.01 - Xvmus

Mpodpunb NOArOTOBKN: XUMNS BLICOKOMONEKYNSAPHBIX U 9NEMEHTOOPraHNYeCKNX CoOeaNHEHWN
KBanundvkauus BeinyckHuKa: bakanasp

dopma 0by4HeHUns: o4Hoe

SA3bik 00y4eHMs: pycckuin

ABTop(bl):

Yesena B.B.

PeueH3eHT(bl):

LesaTtos ®.B.

COIMACOBAHO:

3asenyowuni(as) kagpenpoin: Amupos P. P.

[MpoTtokon 3acenaHus kadpenpbl No or" " 201_r
Y4yebHo-MeToamn4eckas KOMUCCUS XVIMI/I‘-IeCKOFO nHctutyta nm. A.M. bytneposa:
MpoTokon 3acenaHnsa YMK No or" 201_r

PerncTtpaunoHHbii No 78616
KasaHb
2016

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbiin Homep 78616 BEE YH H

ARl | AL O



Mporpamma omcunnimHbl "ONeKTPOHHO-BLIYMCIMTENbHbBIE MAlKHbI B XUMUYeckux pacyeTax”; 04.03.01 Xumus; gouenT, a.H. (npodeccop)
Yesena B.B.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaumnoHHbiii Homep 78616 5AE
CtpaHnua 2 n3 16. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby
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Mporpammy ovcumnavHbl paspaboTan(a)(n) ooueHT, A.H. (Npodgoeccop) Yeeena B.B. Kagenpa
HeopraHM4yeckom xmmmnm Xumudecknin MHCTUTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LLlenn ocBOEHUS AUCLUMIUHDI
OCBOEHME METOL0B MaTEMATMYECKOr0 OMMCaHNS CIOXHbBIX PABHOBECHbIX CUCTEM.
OCBOEHME METOLO0B ONTMMMU3AUMNK CTPYKTYPbl KOMMIEKCOB.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 51.B.[0B.5 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtefbHol nporpammbl 04.03.01 XumMursa n 0THOCUTCS K AUCLMNIMHAM MO BbiIOopy.
OcBavBaeTcs Ha 3 Kypce, 6 cemecTp.

JucumnnmHa oTHOCUTCS K BapuaTuBHOM YacTy 6noka amcumnnvH b1 (kypc no Boeibopy).

JaHHaa nporpamma cBa3aHa ¢ NpegwecTBYOWNMY KypcaMmm oM3nYeCKon XMMUKM, KBaHTOBOW XUMUN,
CTPOEHNs BelecTBa, MHpopMmaTukm. Obyyatownincst 4ONXKEH 3HATb OCHOBbI XMMNYECKOA
TEPMOANHAMMKM, KBAHTOBOW XMMUK 1 CTPOeHUs BelecTea. Obyyatowmincs Takxe OMKEH NMETb
HaBblkW NpakTuyeckoi paboTbl ¢ OBM, xenatenbHo 3HaHne naketa Matcad. OcBoeHne faHHOro
Kypca Heobx0aMMO LNt BbINOMHEHNS KYPCOBbIX U AUMNOMHbIX PaboT, s NPOXOXAEHNS MPaKTMKyMa
MO MarHETOXUMMIMN.

3. KomneteHuuu obyyarowlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL N
OK-6 crnocobHoCTbo paboTaTtb B KOMNEKTMBE, TONEPAHTHO
(0blWeKyNbTypHbIE BOCMPUHUMATb coLManbHble, 3THUYECKNE, KOHGDECCMOHAbHbIE
KOMMNEeTeHL M) N KyNbTYPHbIE Pa3nnyns
OK-7
(0bLweKynbTypHbIE CNOCOBHOCTBIO K CaMOOpPraHM3aun 1 camoobpasoBaHmio
KOMMeTeHuunn)
OrlnK-1 CMOCOBHOCTBIO MCMOJIb30BaTb MONYyYEHHbIE 3HAHWS
(npodheccunoHanbHbIe TEOPETUYECKNX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUmM npu
KOMMNEeTeHL M) peweHnn NPogoeccmoHanbHbIX 3a4ay
Ol1K-3 CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodhbeccmoHanbHble €CTECTBEHHOHAYYHbIX OUCLMNANH B NPOGOECCMOHANBHOM
KOMNEeTeHL M) LEeATENbHOCTU
CNOCOBHOCTBIO pelwartb CTaHOapTHbIe 3a4a4n
OrK-4 npogpeccnoHanbHOM OeATebHOCTU C UCMO/Ib30BaAHNEM
(npodbeccmoHanbHble COBPEMEHHbBIX NHOPMALMOHHO-KOMMYHMKALIMOHHbIX
KOMMeTeHuun) TEXHONOMNIA C Y4eTOM OCHOBHbIX TPpeboBaHM MHPOPMALIMOHHOM
6e30nacHoOCTM
OTK-5 CMOCOBHOCTBIO K MOWCKY Y NepBUYHOK 06paboTke Hay4YHO 1
(MpogpeccmonantHbie Hay4YHO-TEXHNYECKOM I/II-YCbO M%umm P g
KOMMeTeHuunn) y P
MK-3
(npodheccunoHanbHbie BNafeHNeM CUCTEMOIN yHAAMEHTANbHBIX XMMUYECKNX MOHSATIIA
KOMreTeHuun)
MK-5 CrMocoBHOCTBIO NonyyaTtb 1 0bpabaTtbiBatb peadynbTaTbl HayYHbIX
(npodhbeccmoHanbHble 9KCNEPUMEHTOB C NOMOLLbK COBPEMEHHBIX KOMMbIOTEPHbIX
KOMMNeTeHL M) TEXHONOr NI
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B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

obwwme 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKMX PeakLuii B pacTBopax U TBepaoi ¢pase, OCHOBI
XUMUYECKOI TEPMOANHAMMKN OCHOBHbIE TWMbl KOOPANHALMOHHBIX NMONMSAPOB METaNN0B, OCHOBHbIE
TWNbl NONVAAEPHbBIX KOMMIEKCOB.

2. DONIXEH yMeTb:

npencTaBnsATb HAbOP paBHOBECUIA B BUAE CTEXMOMETPUYECKOW MaTpuLbl, MPOBOAUTL pacyeT
PaBHOBECHOrO COCTasa C Mcnonb3oBaHveM naketa Matcad, paccuntbiBatb reoMeTpuyeckmne
napameTpbl KOOPANHALMOHHBIX MONM34PO0B

3. DONXEH BnaneThb:

TeopeTn4eCKnMMm 3HaHNSAMNM 0 XMUMNYECKOM 3KCNnepunMmeHTe N BO3MOXXHOCTAX CTATUCTUYECKUX
npencrasneHnn npu Ka4eCTBEHHOM 1 KONMYECTBEHHOM ONMUCaHUKN CNOXHbIX PAaBHOBECHbLIX CUCTEM

TeopeTnyeckme 3HaHnsa 0 XMMNM4eCKOM 3KCnepmnMeHTe N BO3MOXHOCTU CTATUCTUYECKUX
npencTasneHnn npu Ka4eCTBEHHOM U KONMYECTBEHHOM ONUCAHUN CMIOXHbIX PaBHOBECHbIX NCTEM

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENbHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNIMHE/ MOAYNIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl u yachol

ayoMTOpHOM paboThbl,
Paspen

Hepens MX TPYA0EMKOCTb Tekyme coopmMbl
N 'D'"Kn"(")'g;;:;'*b'/ CemecTp emectpa (B yacax) KOHTpOns
Nekunn MpakTnyecknellabopatopHbie
u 3aHATUSA paboTbl

Tema 1. HezaBucumbie

KOMMOHEHTbI M MaTpuLbl
1. |cTexvomeTpun B 6 1 2 0 0
XMIMUYECKMX peakumnsx.

Tema 2. ®dopmbl yyeTa
MaTepuanbHoOro
2. o 2 2
6anaHca u ycnosui 6 0 0
paBHOBECUS.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tema 3. [NocTaHOBKA
06paTHbIX XUMUYECKIMX
3ana4. MooenbHbIn
00BbEKT 1 ero
HEn3BeCTHbIEe
COCTOSIHUS.

Tema 4.
IKcnepuMeHTanbHoe
none HabnaoeHWiA.
TeopeTtuyeckoe none
N3MepeHnin

Tema 5. Mogenu
9KCNEePUMEHTaNbHOro
mMaTepmana. 3akoHbl
pacnpeneneHus
BEpPOATHOCTEN
HaxoXaeHms
9KCNEePUMEHTaNbHOMo U
TEOPETUYECKMX NONEN.

Tema 6. lNpsamble n
obpaTHble 3a4a4n
XVIMMYECKOro
paBHOBECUS.
MaTtematnyeckas
TpakToBka. Puamnyeckas
TpakToBKa

Tema 7.
KonunyectBeHHble
obpaTHble 3agayun.
Tvnoeble mogenu
3KCMEepPUMEHTaNIbHOrO
matepuana

Tema 8. dyHKUMN
obpas3oBaHns B
LBYX6a3MCHbIX 1
MHOro6asmncHbIX
cMcTeMax No AaHHbIM
PU3UKO-XUMNYECKUX
N3MepeHni.

Tema 9. HekoTtopble
TUMOBbIE OLLEHOYHbIE
npouenypbl. Meton
MakCVManbHoro
npasnononobus.
DyHKUMM LOCTATOYHOrO
npvema.

10.

Tema 10. OnucaHwne
MOHOSAEPHbIX
KOMMIEKCOB C
KOOPANHALMOHHBIMU
ymcnamm 5-12

10
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

11.

Tema 11. MeTon
MOneKynsapHom
mexaHukn. Monenb
Jawesckoro-lNnamosaTto,

11

12.

Tema 12. TOpCKOHHbIE
noteHumansl.
PaBHoBecune
KOHdpopmepoB

12

13.

Tema 13. MeTon
napamarHMTHoro
OByny4YenpenomMneHms

13

14.

Tema 14. KoHcTaHTa
KottoHa-MyToHa 1
KOHCTaHTa
napamarHuTHOro
OBYynydyenpenomneHus

14

15.

Tema 15.
MogennposaHue
KOHCTaHTbI
napamarH1MTHOro
IBYyNy4enpenomMneHns ¢
nomolLLbio MeToaa
MOneKynsapHom
MEXaHUKWN.

15

16.

Tema 16. CTpykTypa
MOHOTapTPaToB
NnaHTaHOMOoB.
MognenuposaHue
nUraHgHoro ckeneta

16

17.

Tema 17. Yyer
rMOpPaTHOro OKPYXEHNS,
BblbOp Hanbonee
3HAYMMbIX CTAPTOBbIX

CTPYKTYp

17

18.

Tema 18. OCHOBHble
cocTaBnsawowmne
nooxona K
MOLOENMPOBAHNIO
CTPYKTYpbl KOMMiekca

18

KOHTPO/NbHas
paboTta

Tema . Torosas
doopma KOHTpons

3a4ert

NTtoro

36

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. He3aBUCMMble KOMMOHEHTbI U MaTPULLbl CTEXMOMETPUU B XUMUYECKUX peaKLUsaX.
NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):
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STanbl pasBUTUS pPeLleHns NPsAMbIX 1 06paTHbIX 3a4a4 NPy KONNYECTBEHHO-Ka4eCTBEHHOM
onMcaHnn XMMUYECKMX UCCNenoBaHnin He3aBncMble KOMMOHEHTbI M MATPULbl CTEXMOMETPUM B
XUMUYeCKNX peakuusix. Metoapl ux onpeaeneHust. MeToabl MMHUMU3ALUMKN AeTePMUHAHTA MaTpuLbl
BblOpaHHbIX 6a3MCHbBIX YacTULL.

Tema 2. dopMbl yueTa matepmanbHOro 6anaHca u ycnoBum paBHOBECHUS.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

He3aBrcrMble KOMMOHEHTbI M MATPULbl CTEXMOMETPUM B XUMUYECKMX peakumsx. PopMbl yyeTa
MatepuanbHoro 6anaHca v ycnoBumii paBHOBECKS

Tema 3. NMocTaHoBKa o6paTHbIX XUMMYeckux 3apad. MonenbHbi 06HEKT U ero HeM3BECTHbIE
COCTOSIHUS.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MoZLenbHbIi 06BEKT U €ro HEN3BECTHbIE COCTOSHUSA. MoaenbHbI 00 bEKT ? COBOKYMHOCTb
NCTOYHNKOB nonei B obnactn HabntooeHnin, xapakTepmnsyemyro MHOXECTBOM BO3MOXHbIX COCTOSIHWIA
NS KOTOPbIX HA OCHOBAHWM N3BECTHbIX 3aKOHOB NPUPOAbI, MOTYT ObiTb NPeACcKa3aHbl OXNOAEMbIE
3HayeHus nonei. Tpu TUNOBblE PAa3HOBMOHOCTN HEM3BECTHbLIX COCTOSIHMIA MOOENbHOro obbeTa: a)
KauyectBeHHble cocTosiHus 6) KonnyecTBeHHble cocTosiHMSA B) KauecTBEHHO KONMYECTBEHHbIE
COCTOSIHUS

Tema 4. SkcnepumeHTanbHoe none HabnwaeHun. TeopeTmyeckoe Nnosne U3MepeHUn
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

AkcneprMeHTanbHoe none HabnoaeHwin. TeopetTnyeckoe none cpaBHeHMn. PyHKUMM NPSMOro a
pacyeT TeopeTn4eCcKoro nons aons Metogos pH-metpumn, cnekTpogoTomeTpumn, Metoga
pacTtsopumocTtu, Mmetoga AMP 1 noTeHMoMeTprnyeckoro Metoaa.

Tema 5. Moaenu akcrnepMMeHTanbHOro Mmarepuana. 3akoHbl pacrnpeneneHusi BEposiTHOCTEN
HaXoXOEeHUS 3KCMepUMEHTaNIlbHOro U TeopeTUYecKnX nonen.

JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Mognenu akcnepuMeHTanbHoro Matepmana. 3akoHbl pacnpeneneHns BEPOSATHOCTEN pacXoXaeHNs
9KCMNEePUMEHTaNbHOro U TEOPETUYECKMX Nonen. JInHeHble 3aKOH U METO4 MakCUMasbHOMo
npaBnononobus (aBpUCTUHECKUIA METOR).

Tema 6. Mpsimble n o6paTHble 3apa4Yn XMMUYECKoro paBHoBecusi. Matematnyeckas TpakToBKa.
dusnyeckasi TpaKkToBka

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MpsiMble 1 0bpaTHble 3aaaqn xummnyeckoro pasHoeecus (Mathcad, CPESSP). MatemaTtnyeckas
TpakToBka. Pusnyeckasn Tpaktoeka. [lpsMas 3agaya pacyerta paBHOBECHOIO COCTaBa ClIOXHOM
cuctembl. ObpaTtHas 3apada. OnpeneneHne TEPMOANHAMMYECKUX N KAYECTBEHHbIX MapaMeTpoB B
3KCMNepUMEHTaNIbHOM MNOJe KAYeCTBEHHbIX 1 KOIMYECTBEHHbIX HAONMIOAEHWIA.

Tema 7. KonnuectBeHHble obpaTtHble 3aaadyn. TUnosblie MOAENUN 3KCNEPUMEHTANIbHOIO
matepuana

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KonnyecTtBeHHble O6paTHbIe 3agayn. Tvnosble Mmogenmu 3KCrnepunMeHTanbHOro Mmartepuana. Mogoenwu
NPsAMbIX |/|3MepeH|/||7|. Mogaenn KOCBEHHbIX |/|3mepeH|/||7| C NIMHEeNHOW 3aBUCUMOCTbIO MOLENBbHOrO NMong
OT HEN3BECTHbIX NapaMeTpoB.

Tema 8. DyHKUMM 06pa3oBaHNA B ABYX6a3UCHBIX U MHOr06a3UCHbIX CUCTEMAX MO OAaHHbIM
PU3UKO-XUMUYECKUX U3MEPEHUMN.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

dyHKuMM 06pasoBaHust B ABYXH6A3MCHbBIX 1 MHOFOBa3MNCHBbIX CUCTEMAX MO AaHHbIM
OU3UKO-XMMYecknx namepeHni (pH-metpumn, AMP-penakcaunn. metona pacTtBopuMOCTH,
CMNEKTPOCKOMUM N MOTEHLMOMETPUN).

Tema 9. HekoTopblie TUNoBble oL,eHO4YHble npouenypbl. MeTton MakcumanbHOro
npasponono6ms. dyHKLUMN JOCTaTOYHOro npueMa.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

KTPOHHEBH
B_EPCHTET
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PernctpaumnoHHbiii Homep 78616 5 AE
CtpaHnua 7 ns 16. 111 VHI:I

S OEMALIGH



Mporpamma omcumvnnmHbl "ONeKTPOHHO-BLIYMCIMTENbHbIE MalLKHbI B XUMUYeckux pacyetax”; 04.03.01 Xumus; pouenT, a.H. (npodeccop)
Yesena B.B.

HekoTopble TMNoBble OLEeHOYHbIe npoueaypbl. OLueHMBaHME C UCMONb-30BAHNEM FOTOBbIX
TEopeTNYeCckmx peweHnin. Metoa MakcuManbHOro npasaononobms.yHKUMM 4OCTaTOYHOrO npruema.
3ameyaHnst OTHOCMTENbHO ONTUMalbHbIX METOA0B OLEeHMBaHNS. MeToa HauMeHbLINX KBaApaToB.

Tema 10. OnucaHme MOHOSIAEPHbIX KOMM/IEKCOB C KOOPAWHALWOHHbIMU Yyucnamm 5-12
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OnncaHne MOHOSAEPHbBIX KOMMIEKCOB C KOOPANHALUMOHHBIMU Ynucnamm 5-12

Tema 11. MeTton MmonekynspHon MexaHukn. Mogensb Hawesckoro-finsMmosaroro
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Meton monekynapHo mexaHuku. Mogenb Lawesckoro-fnsmosaroro TopcnoHHbIE NOTEHLMANbI.
PasHoBecue KkoHOpMePOB.

Tema 12. TopcuoHHbIE NOTEeHUManbl. PaBHoBecne KOH(popMepoB
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

TopcuoHHble noTeHumansl. PaBHoBecue KOHopMepoB

Tema 13. MeTopn, napamarHUTHOro ABynydYenpenomneHus
JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MeTonq napamarHMTHOro asynydyenpenomsieHns KoHcTaHTa KOTTOHa-MyTOHa N KOHCTaHTa
napamarHMTHOro geyny4dyenpenomMneHuns.

Tema 14. KoHcTaHTa KoTTOHa-MyTOHa 1 KOHCTaHTa napaMarHUTHOro ABynyYenpenoMneHus
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):
KoHcTaHTa KoTToHa-MyTOHa 1 KOHCTaHTa napaMarHMTHOro OBy/yyYenpenioMieHuns

Tema 15. MopgenupoBaH/Me KOHCTaHTbl MapaMarHUTHOTO ABYNy4YenpenoMIEHUS C MOMOLLLbIO
MeTo4a MONeKyNAPHON MeXaHUKM.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MO,D,GJ'II/IpOBaHI/Ie KOHCTaHTbI NapaMarHMTHOro asyny4denpeniomsieHmsa ¢ noMowbto MeToda
MOﬂeKyﬂHpHOVI MEXaHUKW.

Tema 16. CTpykTypa MOHOTapTpaToB naHtaHounoB. MopenupoBaHue nuraHoHoOro ckenerta
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

CTpyKkTypa MOHOTapTpaToB NaHTaHoMaoB. MoaennpoBaHme NMraHaHoOro ckeneta YyeT ruapaTHoro
OKpYXeHusl, BbIbop Hanbonee 3Ha4YMMbIX CTAPTOBbIX CTPYKTYP

Tema 17. YueT ruapatHoOro oKpyxeHus, BbiIbop Hambonee 3Ha4uMMbIX CTapTOBbIX CTPYKTYP
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

3HaKOMCTBO C MaTe-matudeckon nporpammoinn Mathcad onepartop ons peweHnsa HeNnnMHeNHbIX 3a8ady
Tema 18. OcHOBHbIe cocTaBnsilOLLMe Noaxoaa K MoAenmpoBaHUIO CTPYKTYpPbl KOMMeKca
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

OCHOBHble cocTaBnsowWwmMe Noaxoaa K MOAENMPOBaHUIO CTPYKTYpbl KoMnnekca

4.3 CTpyKTypa u coaepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepnens | camoctositenbHoMn [TpynoeMKOCTb g;?a%“g:'o:?:;gﬂga
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYL.EHTOB P

Tema 1. HezaBucumble Tema: MeTopq

KOMMNOHEHTbI N MaTPULLbI rnocnemnoBartenHoro
1. |cTexvomeTpun B 6 1 CyXeHus 2 gaiMai”;Heee

XUMUYECKNX peakuunsx. obnacTu novcka

rnoucka.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema:
OueHunBaHue
Tema 2. dopmbl yyeTa E:sznee?%bslxn y
o [MaTepumanbHoro 6 5 VI3Ir3)eCTHC§)I7I P 5 HomawHee
" |banaHca v ycnoswuii 3afaHue
aBHOBECKS Marpuue
P ' KoBapuauumn
cnyvyavniHoun
KOMMOHEHTHI
Tema 3. lNoctaHoBka Tema:
06paTHbIX XUMUYECKUX MocTaHoBKa
3 [3amad. MonenbHbin 6 3 06DaTHbIX 5 JomauwHee
" |06BbEKT 1 ero XMEW BCKIX 3agaHue
HEN3BeCTHblE 3anay
COCTOSIHUS. '
Tema:
OueHuBaHune
nyTem
Tema 4.
JKcnepuMeHTanbHoe MURMIAsaLin
4. [none HabntoaeHwui 6 4  |MEPEI 2 HomauHee
' ' acxoxgeHus 3agaHue
TeopeTtnyeckoe none P
MaMepeHnii aKcnepmmeHTaanoro
TEOPETNHECKOrO
nonemn
Tema 5. Mogenun i
9KCNepuMeHTanbHOro Tema: 3akoHbl
pacrnpeneneHms
matepuana. 3akoHbl BEPOSTHOCTEH
pacnpeneneHuns HdomawHee
. o KCMEepUMEHTanbHoro 2
5 BEPOSITHOCTEWN 6 5 3 CreprMEHTaNBHOTO 3agaHwue
HaxoxaeHus
9KCMEPUMEHTANIbHOMO W ;g(;g;TT\'/—;ZCKoro
TeopeTn4yeckux nonen. '
Tema 6. [Npsambie 1
obpaTHble 3a8a4n Tema:
XMIMUYECKOro MaremaTnyeckas
MalLlH
6. |paBHOBECKS. 6 6 [TpakTOBKa 2 3'D'ac;1 a?—m eee
Marematnyeckas NPSMbIX 1
TpakToBka. Pnamnyeckas obpaTHbIX 3a4ay
TpakToBKa
Tema 7.
KonnyecTtBeHHble Tema:
- obpaTHble 3a0ayn. 6 ~ HeonHo3Ha4YHOCTh 5 HomawHee
" |Tunosble mogenu peleHns 3apjaHve
9KCNepuMeHTanbHoro obpaTHbIX 3a0ay4
matepuana
Tema 8. dyHKUMN
obpazoBaHus B Tema: PyHkuMM
nBYX6a31CHbIX 1 obpazoBaHus B
8. |[MHOroba3ncHbIX 6 8  |aByx6a3MCHbIX 1 2 Kgg;gganaﬂ
cucTemMax no AaHHbIM MHOro6a3uncHbIX P
OU3NKO-XNMMNYECKMX cuctemax
N3MEPEHUI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpynoemMKOCTb ;%%%::):?:;Ezg;
AducumnnnumHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 9. HekoTtopble
TUNOBbIE OLIEHOYHbIE
npouenypbl. Meton, Tema: MeTtog
MallH
9. |[MakcmmanbHOro 6 9 MaKCUManbHOro 2 fa?laimeee
npasnonogobus. npasnononobus
DyHKLUMN [OCTATOYHOrO
npuema.
Tema:
K
Tema 10. OnucaHwune g/lna;f:HaJ'emeC o€
10 rg:gﬁgffoHBbg( 6 10 MOHOSAOEPHbIX 5 JomauwHee
: KOMMJIEKCOB C 3apaHue
KOOpﬂMH%”'ngHb'MM KOOpAMHALUMOHHb|MN
yucnamm 5-
ymcnamm 5-12
Hanbonee tunu
Tema: Mopenb
Tema 11. MeT.oﬂ Hawesckoro-lnsamosaroro
11 [MonexynspHoi 6 11 |O6uwe > HomalwHee
‘IMexaHukn. Mopenb BbIDAXEHIE N5 3anaHne
JHawesckoro-lnsmosaTtoro CUNOROLO NONS
Tema:TOpCUOHHbIE
Tema 12. TOPCUOHHbIE Bzgi%g'gia':'
noTeHuuanbl. JomauwHee
12. 6 12  |[KOoHdhopmepoB 2
PasHoBecue Bapbepbi 3apaHue
KOHPOPMEPOB BHYTPEHHEro
BpaLeHns
Tema: MeTon
napamarHuTHoOro
Tema 13. MeTox OBynyye-npenomMneHuns
13.[na aMaI'-HVITHOI'O 6 13 Cxema 2 Homauree
) ﬂ.BsnyLIGHDGHOMneHMH YyCTaHOBKM Ons 3anaHne
HabnooeHns
agpgpekTa
napamarHuTHor
Tema: KoHcTaHTa
Tema 14. KoHcTaHTa E?(TOTI-? ggmgo"'a
14 Eg;gggﬁ;g/lyTOHa v 6 14 |napamarHuTHoro 5 LomalHee
. OBynydyenpe-noMneHns 3apaHue
napamarHuTHOro OBnacTh
OBYynyyenpenomneHns MDVMEHIMOGTH
Tema:
Tema 15. MognenuposaHue
MogennpoBaHue KOHCTAHTbI
KOHCTaHTbI
napamarHuTHoOro
15,|1apamarH1THoro 6 15 |mBynyyenpenom-neHuns 2 HomalHee
LBYny4YenpenoMeHns ¢ ¢ NOMOWBIO 3anaHne
NOMOLLbIO MeTona MeTona
MONEKYNSAPHOM MOTIEKyNSIPHOVA
MexXaHUKW. MexaH
PernctpaumnoHHbiii Homep 78616 < 3;%1;}‘??(&1:{1;%’1;1‘

Ctpanuua 10 n3 16.

Al 1 CEMALMOHHD AHATVTAHECOAR CATTEMA K



Mporpamma omcumvnnmHbl "ONeKTPOHHO-BLIYMCIMTENbHbIE MalLKHbI B XUMUYeckux pacyetax”; 04.03.01 Xumus; pouenT, a.H. (npodeccop)

Yesena B.B.
Bunel . dDopMbl KOHTPONSA
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb CaMOCTOSITENLHOIA
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema: CTpykTypa
MOHOTapTpaToB
Tema 16. CTpykTypa NnaHTaHoOWOoB.
MOHOTapPTPaToB MogennposaHue
16.|naHTaHOMO0B. 6 16 |nuraHgHoro 2 faalMai”;';ee
MognenuposaHue ckeneta. Bbibop
NUraHgHoro ckeneta NCXOOHbIX
napameTp
Tema: Yyet
Tema 17. Yyer (r)ﬁg)eiTeHHomr:
rMAOPaTHOro OKPYXeHus, H :
n
17.|BbibOp Hanbonee 6 17 Tmanm6'-|?-|nbe|ee 2 fazMai”;:ee
3Ha4YNMbIX CTAPTOBbIX
CTOVKT KOOpANHALMOHHb|e
PykTYP yncna
NaHTaHoOMOoB
Tema 18. OcHoBHble
cocTasnswowme noaroToska K
18.|nooxona K 6 18  |KOHTPONbHOM 2 Kc;ggp;ganaﬂ
MOLENMPOBAHUIO pabote P
CTPYKTYpbl KOMMnekca
Wtoro 36

5. O6pasoBarenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs
KomnbloTepHble crmynaumm, pa3bop KOHKPETHbIX CUTYaLLNiA.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. He3aBMCUMbIe KOMMOHEHTbI U MaTpULLbl CTEXMOMETPUMN B XMMUUYECKUX peakLiusX.
[omalHee 3anaHne , NpUMepHbIe BOMPOCHI:

OueHvBaHne HeN3BeCTHbIX napameTposB rnpu N3BECTHOM Matpule Kosapumaunmn cnyyanHowu
KOMIOHEHTDI.

Tema 2. ®opMbl yueTa MmaTtepranbHOro 6anaHca u ycnoBum paBHOBECHUS.
JlomalHee 3agaHve , NPUMeEpPHbIE BOMPOCHI:

OueHnBaHue NyTeM MUHUMU3ALUN MEPDBI PACXOXAEHUS 9KCMEPUMEHTANbHOIO N TEOPETUYECKOrO
nonemn.

Tema 3. NocTaHOBKa 06paTHbIX XMMMYECKUX 3aaad. MoaenbHbin 0OEKT U ero Hen3BeCTHble
COCTOSIHUS.

[omalHee 3anaHne , NpUMepHbIe BOMPOCHI:

MeToqn nocnenoBaTenHOro cyXXeHus obnactu noncka Matematunyeckas TpakToBka NpsiMbIX 1
obpaTHbIX 3a8a

Tema 4. SkcnepumeHTanbHoe none HabnwaeHun. TeopeTuyeckoe Nnosne U3MepeHun
JomawHee 3agaHve , NpUMepHbIE BONPOCHI:
OKCnepuMeHTanbHoe none n3aMepeHuii

Tema 5. Monenu akcnepuMeHTanbHOro marepuana. 3akoHbl pacnpeneneHusi BeposiTHocTen
HaXxoX.OeHUs 3KCrepuMeHTanbHOro U TeopeTn4yeckKnx nonen.

PernctpaunoHHbi Homep 78616
CrtpaHnua 11 13 16.

2
1184

AE
HH

PHEORM,

KETPOHHBH

o

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma omcumvnnmHbl "ONeKTPOHHO-BLIYMCIMTENbHbIE MalLKHbI B XUMUYeckux pacyetax”; 04.03.01 Xumus; pouenT, a.H. (npodeccop)
Yesena B.B.

[omalHee 3agaHne , NpUMepHbIe BOMPOCHI:

TeopeTquCKoe MoOenbHoe none 6. PacxoxneHue 9KCMEePUMEHTANbHOIO U TEOPETUYECKOro Nonewn 7.
SKCI'IepI/IMeHTaFIbHOG none n3mMepeHunin

Tema 6. npﬂMble n 06paT|-|b|e 3agayv Xumnyeckoro pasHosecusl. Marematuyeckasn TpaKkToBKa.
dusunyeckasn TPakToOBKa

[omawHee 3anaHue , NpMMeEpPHbIe BOMPOCHI:
MatemaTtuyeckas TpakToBKa NpsiMbix U 06paTHbIX 3aaad Pusnyeckas TpakToBka obpaTHbIX 3aa4a4

Tema 7. KonnuectBeHHble obpaTHble 3aaadyn. TUNoBbie MOAENN AKCNEPUMEHTANIbHOIO
matepuana

JlomaluHee 3agaHue , NPUMEpPHbIE BOMPOCHI:
KonnyecTtBeHHble obpaTHble 3a4a4m

Tema 8. dyHKLUMN 0O6pa3oBaHUs B ABYX6A3UCHbIX U MHOro6a3nCHbIX CUCTEMAX MO AAaHHbIM
hU3nKOo-XuMMYeCcKnx naMepeHun.

KoHTponbHas pabota , npuMepHble BONPOCHI:

Bonpocbl k KoHTponbHOM paboTe. 1. 3anucartb BbipaxeHue ons oyHkuun Boeppyma ons cnydas
006pa3oBaHNs TONbKO MOHOSAEPHBIX KOMMIEKCOB B ABYXOa3MCHOWN cMCTEME (NUraHg He y4acTByeT B
peakumnsax NpoToHm3aumm). 2. 3anucatb BblpaxeHue ans pyHkumm Bbeppyma ons cnyyas
06pas0oBaHNs N MOHO- 1 MONIMAAEPHbIX KOMMNEKCOB B AByXOA3MCHOW CUCTEME (NMUraHg He y4acTByeT B
peakumsax NpoToHm3saumm). 3. 3anucatb BblpaxeHue ans pyHkumm Bbeppyma ans cnyyas
06pas30BaHnNs TONbKO MOHOSAEPHBIX KOMMIEKCOB B ABYXOA3MCHOWM CUCTEME (TMraHg, - ABYXOCHOBHAS
cnabas kucnota). 4. 3anucaTb BbipaXeHue 4/ n3aMepsiemMon penakcuBHocTy ( metog SM
Penakcaumm) B cnyyae 06pa3oBaHns 1 MOHO- U MONUSAEPHBIX KOMMIEKCOB B ABYXOA3MCHON cucteme
(nuraHg - oByxocHoBHas cnabas Kucnota).

Tema 9. HeKOTopble TUNnoBblie OUueHO4YHbIe npouenypbl. MeTon MakCUManbHOro
ﬂpaB,D,OI'IO,D,O6VI9I. CDyHKLIMVI AO0CTaTO4YHOro npunema.

JomalHee 3anaHne , NPUMeEpPHbIE BOMPOCHI:

dyHKUMKM [OCTaTOYHOro nprema.

Tema 10. OnucaHne MOHOSIAEPHbIX KOMMIEKCOB C KOOPAVMHALMOHHBIMM Yncnamm 5-12
[omalHee 3anaHne , NpUMepHbIe BOMPOCHI:

I'Ipanmbele, nonynpasuibHble N HEMNPaBU/IbHbIE NONN3OPbI. |_|pVI3MbI, AHTUNPU3MbI, KannMpoBaHHbIE
nonmnanpbl. BnusaHue pa3mepa XenaTtHoro uukna Ha Xxapaktepuctmkm KoopanHaumoHHOro nonunagpa.
reOMeTpW-IeCKVIe 0COBEHHOCTHU nonnagpos, COOTBETCTBYHOLWNX KOOPANHAUNOHHDBIM YM1CliaM OT 5 no
12.

Tema 11. MeTon monekynsipHon MmexaHuku. Moaenb awesckoro-IfinamoBaroro
JomawHee 3agaHve , NpUMepHbIe BONPOCHI:

CocTasnstowme CUNoBOro Nons: HeBaneHTHble B3aMMOLENCTBUSA, SHEPrnsa aedoopMaunii yrnos n
CBA3el, TOPCUOHHAsA 3HepPrus, aHeprus BOAOPOLHOIrO CBA3bIBAHUSA, HEPrnsa aN1eKTpoCcTaTnyeckmnx
B3aMMOOEeNCTBUA.

Tema 12. TopcuoHHbIE NOTEeHUManbl. PaBHoBecne KOH(popMepoB

JomawHee 3agaHve , NpUMepPHbIE BONPOCHI:

Buabl npencrtaBneHnin TopcMoHHOM aHeprun. Cnyyan paBHoOBeCKS ABYX - U MPOM3BONbHOIO Ynucna
KOHOpOpMepOoB.

Tema 13. MeTon napamarHUTHOro AByny4YenpenomMneHns

JomawHee 3agaHve , NpUMepPHbIE BONPOCHI:

MpuHUMNManbHasa cxema npubopa ons HabnooeHus agppekTa napamarHUTHOro
LBYNyYernpenomneHus. Ycnosmsa HabnogeHns agogoekTa napamarHuTHOro ABynyyYenpenoMneHuns.

Tema 14. KoHcTaHTa KoTTOHa-MyTOHa 1 KOHCTaHTa napaMarHUTHOro ABynyYenpenoMneHus
JlomaluHee 3agaHue , NPUMEPHbIE BOMPOCHI:

Tunbl BENNYMH, NCnonb3yeMblX NMpu TEOPETUHECKOM pacHeTe KOHCTAHT- XapakKTepucTunk
OsynydenpenomMneHnd B MarHMTHOM none ansg oua- n napaMmarHeTukoB.
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Tema 15. Mo,n,enuposal-me KOHCTaHTbl napaMarHUTHOro apyny4dyenpenomiieHnsa ¢ noMoLLbio
MetToda MOJ'IEKyHSIpHOVI MeXaHUKW.

IomawHee 3apaHue , npuMepHble BOMPOCHI:

Bbibop 3HAYEHWU KOMMOHEHT ONTUYECKOW NONSIPU3YEMOCTUN CBA3EN U MAarHUTHOW BOCMPUMMYNBOCTU
Ha OCHOBE OaHHbIX 4NS MOAENbHbIX coeanHeHnii. MNMpobnema onnucaHms TeH30pa MarHNUTHOM
BOCNPUMMYNBOCTU NapamMarHUTHOro MoHa.

Tema 16. CTpykTypa MoHOTapTpaTtoB naHraHoumgos. MonenupoBaHue nuraHoHoOro ckenera
JlomaluHee 3agaHne , NPUMEpPHbIE BOMPOCHI:

Bbibop HE3ABMCKMBIX CTPYKTYPHBIX MEPEMEHHBIX - BANEHTHBIX 1 TOPCMOHHbIX YrNOB. Y CNoBus
3aMbIKaHWS XeNnaTHbIX LIMKNOB.

Tema 17. YueT rugpaTtHOro oKpyXeHusi, Bbioop Hambonee 3HauMMbIX CTapTOBbIX CTPYKTYP
[omauwHee 3anaHue , NpMMeEpHbIe BOMPOCHI:

MognennpoBaHue rmapaTHoi cgpepbl KOMMNEKca Ha NpuMepe MoHoTapTparta AUCipo3usi.

Tema 18. OcHOBHbIe COCTaBnslOLWME Noaxoaa K MoaeIMpOBaHNIO CTPYKTYPbl KOMMeKca
KOHTpOnbHasi paboTa , MpUMepHbIE BOMPOCHI:

Bonpochkl k KoHTponbHOM paboTe. 1. MeTon nocnenoBaTenbHOro cyXxeHus obnactu noncka 2.
OueHuBaHWe HeM3BECTHbIX MapaMeTpPoB NPU M3BECTHOM MatpuLe KoBapuauum cny4yamHom
KOMNOHeHTbl 3. OLueHuBaHWe NyTeM MUHUMU3ALLMN MEPbl PACXOXOEHNS SKCMEPUMEHTANbHOIO 1
TeopeTunyeckoro nonew 4. Meton makcumanbHoro npasnononobus 5. Teopetmyeckoe MoaenbHoe
none 6. PacxoxaeHue aKkCnepuMeHTanbHOro 1 TeOPETUYECKOro nonern 7. 9KkCnepuMeHTanbHoe none
n3mepeHnin 8. HeogHO3HAYHOCTb pelweHns obpaTHbIX 3aaad 9. Martematmyeckas TpakToBka NPSIMbIX
1 obpaTHbIx 3a8a4 10.3aK0oHbl pacnpeneneHns BEPOSATHOCTEN 9KCNEPUMEHTANbHOIO Y
TeopeTuyeckoro nonen. Marpuua kosapuaumin 11.Mogenu npsiMbix n3amepeHuin. Mogenb KOCBEHHbIX
N3MEPEHWNIA C NMHENHON 3aBUCMMOCTbIO. 12.MoaenbHbI 06 BbEKT N ero HEM3BECTHbIE COCTOSIHUS
13.06was mogenb namepeHuin 14.dunamnyeckas TpaktoBka obpaTHbix 3agay 15.0ueHrBaHme ¢
MCNONMb30BaHNEM rOTOBbIX TEOpeTUYeckmx nonen. 16.MyHKUMM JOCTATOYHOro Npuema.

17 .UtepauunoHHas npouenypa HbioToHa-JTekama

Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

MprMepbl BUNEToB K 3a4eTy

Bunert 1

1. MeTon nocnenoBaTenbHOroO Cy>XeHust obnactu nomcka.

2. OueHnBaHne HEM3BECTHbIX MapaMeTpPOoB MNPu M3BECTHOM MaTpuLe
KoBapuaunm cny4yamHom KOMMOHEHTbI.

BUJIET 2

1.0ueHMBaHMe NyTeM MUHUMU3ALMK MEPbl PACXOXAEHNS

9KCnepuMeHTanbHOro N TeopeTn4eckoro nonewn.

2.MeToa MakcumanbHoOro npasnononobms

BUJIET 3

1.MeTon MONeKynsapHoOin MexaHuKum

2.MopgenupoBaHue rugpaTHOM cpepbl KOMMekca Ha npuMepe MoHoTapTpara AMCnpo3ns

7.1. OcHOoBHas nuTeparypa:

KETPOHHBH
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1. MatemaTtunyeckas obpaboTka pe3ynbTaToB XMMUYECKOro 9KCrepuMeHTa: y4ebHo-MeToanyeckoe
nocobuve ans nekumoHHoro kypca '‘Metponorust' / KasaH. (MpvBonx.) goenep. yH-T, XuM. UH-T uM. A.
M. Bytneposa; [cocT.: H.A. Ynaxosud, M.I1. KyTtbipesa, J1. . Wangaposa, tO. U.
CanbHukos].?KasaHb: KasaHckuin (Mpusonxckuin) oenepanbHbii yHusepcutet, 2010.759 c.

2. Matematunyeckas obpaboTtka pe3ynbTaTtoB XMMUYECKOrO aKCNepnMeHTa:y4ebHO-MeToaN4Yeckoe
nocobue ons nekuMoHHoro kypca 'MeTponorus'[9nekTpoHHbIi pecypc] /H.A. Ynaxosuy, M.T1.
KyTbipesa, J1.I". Wanpaposa, tO.N. CanbHukoB.- KasaHb: KasaHckui (Mpueonxckuin) degepanbHbii
yHusepcutet, 2010. - 60 c.

Pexum poctyna: http://kpfu.ru/docs/F910466741/Mat_ekperiment.pdf

7.2. lononHutenbHasa nuteparypa:

1. Typeukuin B. A.Matematuka n nuHgoopmatuka: YuebHuk / B.A. Typeukuin; Y panbckuii
rocynapcTBeHHbI yHuBepcutet um. A.M. Nopbkoro. - 3-e nag., ucnp. u gon. - M.: UH®PA-M, 2010. -
558 c.: http://znanium.com/bookread2.php?book=206346

2.YuebHo-meToaunyeckoe nocobue no MHdpopmatuke / KasaH. penep. yH-T; [aBT.-cocT.: B. M.
HacbipTaouHos, B. E. Kocapes].?Ka3aHb: KasaHckuin yHnsepcuTtet, 2011.7132 c.

3. TatapuHoe [.A., Hemtapes A.B. OHnanH noucKoBble CUCTEMbI HAY4YHOM MHbopMaLmK. /
yuyebHo-mMeToanyeckoe nocobue. - KazaHb: KasaHckuii (MprBonXxckuit) coenepanbHblil YHUBEPCUTET,
2013. - 30 c. MoapobHocTu: http:/kpfu.ru/publication?p_id=72662

4. BBepeHune B xeMoHbopMaTuky : y4ebHoe nocobue / T. . Mapxungos, V. W. BackuH, W. C.
AnTunuH, A. A. BapHek .? KasaHb : [KasaHckuin yHusepcuteT], 2013 .7 ; 20.[4. 1]: KomnbioTepHoe
NpeLcTaBleHne XMMNYecknx cTpyktyp .7 2013 .7 173 c.

7.3. UHTepHeT-pecypcChbl:

Anekcees B. M. n gp. CbopHuMk 3aaa4 no ontuMmaaummn: Teopusi, npumepsbl, 3a8aqu -
http://www.krelib.com/matematika/1466

BenesaHues B./.CnoxHble paBHoBecus B pacTeopax - http://icchair.niic.nsc.ru/lectures/2.shtml
Benvkos b. C. PeweHune 3anad no gpusnke. Obwme metoabl - http:/krelib.com/obshaja_fizika/33781

[MporpammubIi naket Matcad, -
http://arhivknig.com/obrazovanie/56490-fiziko-khimicheskie-raschety-na-mikro-jevm..html

MpocTtos B. H. OcHOBbI (hrn3n4ecKomi Xummnn -
http://krelib.com/fizicheskaja_himija_himicheskaja_fizika/14364

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHne OUCUMNINHBI "9NEeKTPOHHO-BbIYNCIUTENbHBIE MALIMHbBI B XUMUYECKUX pacyeTax”
npegnonaraeT NCNOMb30BaHNE Cneayolero MaTepranbHO-TEXHNYECKOro obecneyeHuns:

PerncrpaumnoHHbIii Homep 78616 DAEKTPOHHEH
Bl YHUBEPCHTET
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Mporpamma omcumvnnmHbl "ONeKTPOHHO-BLIYMCIMTENbHbIE MalLKHbI B XUMUYeckux pacyetax”; 04.03.01 Xumus; pouenT, a.H. (npodeccop)
Yesena B.B.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

Knacc 9BM XxuMm4eckoro MHCTUTyTa
MNporpamma coctaBneHa B cooTBeTcTBUM C TpebosaHnamm @I OC BIMO un yyebHbiM nnaHom no

HanpasneHnio 04.03.01 "Xumuns" n npodpmnio NOAroTOBKN XMMMS BbICOKOMOSNEKYNSIPHBIX U
3/1EMEHTOOPraHNYeCcknx CoeanHEHNN .
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