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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

HaHHas yyebHas gucuunnmnHa BkntodeHa B pasgen " 51.6.12 OucumnnunHbl (Mogynn)" OCHOBHOW
obpasoBaTtesibHOl nporpammbl 04.05.01 dyHoaMeHTanbHas 1 NpukKNagHas XMMms 1 OTHOCUTCS K
6a3oBoli (obwenpodoeccmnoHanbHoit) yactn. OceamBaeTtcst 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 komneteHumu npuobpeTaemMon KOMNeTeHL N
OK-7 FOTOBHOCTbIO K CaMOpas3BUTUO, caMmopeannaaumnm
(0BwekynkTypHLie MCMONb30BaHMIO TBO IO'-|e0|<oro ﬁOTeHupmana ’
KOMreTeHuun) P
OnnK-1 CNocobHOCTbIO BOCMPUHUMATL, Pa3BmnBaTh U NCMONb30BaTb
(NpodpeccmoHanbHble TEOPETNYECKME OCHOBbI TPAANLIMOHHbBIX 1 HOBbLIX pa3aenos
KOMMEeTeHLMN) XUMUW NMPU pelieHnn NpodpeccroHanbHbIX 3aaad
CNocoBHOCTBIO pewaTtb 3aaaqv NPogeccrnoHanbHo
ONK-4 NESATeNbHOCTU HA OCHOBE MHADOPMALIMOHHOW 1
nénvor N4YECKOW KyNbTypbl C NMPUMEHEHUEM
(NMpodpeccmoHanbHble Bubnuorpaconieckoit KynbTypsl C NPUMEHEHIE o
KOMMETEHLIMM) NHGPOPMALIMOHHO-KOMMYHVKALMOHHBIX TEXHONOMNIA 1
BbIYMCNTUTENbHbIX CPEACTB C Y4eTOM OCHOBHbIX TpeboBaHwit
NHCPOPMAaLIMOHHON 6e30MacHOCTH
OlK-5 CMOCOBHOCTBIO K NMOUCKY, 06paboTke, aHann3y Hay4Ho
(NpogpeccuoHanbHble NHGPOPMaLIMKN 1 POPMYINPOBKE Ha NX OCHOBE BbIBOLOB U
KOMMEeTeHLMN) npeanoxeHui
NK-3 BafeHNEM CUCTEMOI (DyHOAMEHTaNbHbIX XMMUYECKMX MOHSATAI
(NpodpeccmoHanbHble N METOLONOrMYECKMX aCNeKTOB XMW, oopMamMm U MeToaamu
KOMMEeTeHLW) Hay4YHOro NO3HaHUS
MK-6 BNafEeHNEM COBPEMEHHBIMM KOMMbIOTEPHBLIMU TEXHONOTUSIMUA
NpW NNaHNPOBaHNM UCCNEN0BAHMWIA, MONYYEHUN 1 TK
(MPOCHECCHOHANbHbIE py NnaHuposa ccnepoBaHuiA, nonyye obpaboTke
KOMNETEHLIAN) pe3ynbTaToB Hay4HbIX aKCNepuMeHToB, cbope, obpaboTke,
XpaHeHuK, NpeacTaBleHny 1 nepenaye Hay4yHoin nHpopmauum

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaThb:
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obwwme 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKMX PeakLuii B pacTBopax 1 TBepaol ¢pase, OCHOBDI
XUMUYECKO TEPMOANHAMMKN OCHOBHbIE TWMbl KOOPANHALMOHHBIX NMONMSAPOB METANNOB, OCHOBHbIE
TWMbl NONVAAEPHbBIX KOMMIEKCOB.

2. DONIXEH yMeTb:

npenctasnsiTe HAOOP paBHOBECWIA B BULAE CTEXMOMETPUYECKO MaTpuLbl, MPOBOAUTL pacyeT
PaBHOBECHOrO COCTaBa C Mcnonb3oBaHveM naketa Matcad, paccuntbiBaTb reoMeTpuyeckne
napameTpbl KOOPANHALMOHHBIX MNON34POB

3. DONXEH BnaneThb:

TeopeTn4eCkKnMMn 3HaHNSAMNM 0 XMMNYECKOM 3KCNnepunMmeHTe N BO3MOXXHOCTAX CTATUCTUYECKUX
npencrasneHnn npu Ka4eCTBEHHOM 1 KONMYECTBEHHOM ONMUCaHUKN CNOXHbIX PABHOBECHbLIX CUCTEM

4. nONXeH OJEMOHCTpUpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:

TeopeTnyeckme 3HaHnsa 0 XMMNM4eCkKoM 3KCnepmnMeHTe N BO3MOXHOCTU CTATUCTUYECKUNX
npencrasneHnn npu Ka4eCTBEHHOM 1 KONMYECTBEHHOM ONUCAHUN CMIOXHbIX PaBHOBECHbIX UCTEM

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 6 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos 1 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 N0 AUCLMUNNNHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl un yachol
ayoMTOpHOM paboThbl,

Paspen
Hepens MX TPyA0eMKOCTb Texywme qopMbi
N .D.I/II(\:’IL(I.)I/'IIJ‘I'IyJ"I.II/;I'HbI/ CeMecTplemectpa (B wacax) KOHTpONSA
neKu““nPaKT"‘lecmena6opaTopr|e
3aHATUNA pa60TbI

Tema 1. HezaBucumble

KOMMOHEHTbI M MaTpuLLbl
1. |cTexnomeTpun B 6 1 2 0 0
XUMNYECKNX peakumsix.

Tema 2. Popmbl yyeTa
MaTepuanbHOro
H6anaHca 1 ycnosuii
paBHOBECKS.

Tema 3. lNocTaHoBKa

06paTHbIX XMMUYECKMX
3apaydy. MooenbHbI

8. 00beKkT u ero 6 3 2 0 0

Hen3BecTHble

COCTOSIHUS.
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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 4.
OKcnepuMeHTanbHoe
none HabnooeHWA.
TeopeTtnyeckoe none
n3MepeHuin

Tema 5. Monenun
9KCMepuMeHTanbHOro
mMartepuana. 3akoHbl
pacnpeneneHuns
BEpOATHOCTEN
HaxoXaeHus
9KCMNepUMeHTanbHOro un
TeopeTn4eckunx nonem.

Tema 6. [Npambie n
obpaTHble 3aga4n
XUMMNYECKOro
paBHOBECKS.
MaTematuyeckas
TpakToBka. Pumanyeckas
TpakToBKa

Tema 7.
KonnyectBeHHbIe
obpaTHble 3agayu.
Tunosbie Mmogenu
9KCMEepPUMEHTanbHOro
martepuana

Tema 8. ®yHKUMK
obpas3oBaHns B
LBYyX6a3MCHbIX 1
MHOro6a3mncHbIX
cMmcTemMax no AaHHbIM
PU3NKO-XUMUNYECKNX
N3MepeHni.

Tema 9. HekoTopble
TUMNOBbIE OLIEHOYHbIE
npouenypbl. MeTon
MakCuMasibHOro
npaegononobus.
DyHKLUN [OCTATOYHOro
npuema.

10.

Tema 10. OnucaHwune
MOHOSAEPHbIX
KOMIMEKCOB C
KOOPANHALNOHHbLIMU
yucnamm 5-12

10

11.

Tema 11. MeTon
MONeKynapHom
MexaHukun. Mogenb

Halwesckoro-lnaMmoBaro,

11
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl v yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

12.

Tema 12. TOpPCUOHHbIE
noTeHumnansl.
PasHoBecue
KOHdbopmeposB

12

13.

Tema 13. MeTon
napamarHuTHOro
OBynydyenpenomneHus

13

14.

Tema 14. KoHcTaHTa
KottoHa-MyToHa 1
KOHCTaHTa
napamarHMTHOro
OBYyny4YenpenomMneHms

14

15.

Tema 15.
MopoenuposaHue
KOHCTaHTbI
napamarHmTHoro
OBYNy4YenpenoMneHuns C
NoMoLLblO MeToOa
MONeKynapHom
MEXaHKN.

15

16.

Tema 16. CTpykTypa
MOHOTapTpaToB
NnaHTaHOMOO0B.
MogennposaHue
NUraHgHoro ckeneta

16

17.

Tema 17. Yyer
rMOPATHOro OKPYXEHUS,
BblbOp Hambonee
3HAYMMbIX CTAPTOBbIX

CTPYKTYp

17

18.

Tema 18. OcHOBHblE
cocTasnswouwme
nooxopna K
MOLENNPOBAHNIO
CTPYKTYpbl KOMMnekca

18

KoHTponbHas
0 paboTta

Tema . NToroeas
doopma KOHTpons

3avert

NTtoro

36

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. He3aBUCUMbIe KOMMOHEHTbI U1 MaTPULLbl CTEXUOMETPUU B XMMUYECKUX peakLiusiX.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

ST1ansl pa3BuUTUA pelleHns npsambixX O6paTHbIX 3anayd npun Konn4ecTtBeHHoO-Ka4eCTBeHHOM
OnMcaHnm XMMMYECKUX nccnenosaHuin HezaBmcrMMble KOMMOHEHTbI U MaTpuubl CTEXMOMETPUN B
XNMN4YeCKnx peakunsx. MeTonpb! nx onpeneneHns. MeToObl MUHMMM3ALNK JeTepMmnHaHTa Matpuupbl

BblOpaHHbIX 6a3UCHbBIX YacTULL.

Tema 2. ®opmbl yyeTa maTtepuanbHoOro 6anaHca m ycnosmm paBHOBECUS.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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He3aBncrMble KOMMOHEHThI Y MaTPULbl CTEXMOMETPUM B XMUMUYECKMX peakumsax. PopMbl yyeTa
MaTtepuanbHoro 6anaHca v ycnoBuii paBHOBECUS

Tema 3. NMocTaHOBKa 06paTHbIX XMMMYeckux 3apad. MoaenbHbii 06bEKT U ero HEU3BeCTHbIEe
COCTOSIHUSA.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MogaenbHbIi 06BEKT U ero HEN3BECTHbIE COCTOSIHUS. MoaenbHbIii 06 beKT ? COBOKYMHOCTb
MCTOYHMKOB Mnoner B obnacTn HabnoaeHuin, xapakTeprnayemMyro MHOXECTBOM BO3MOXHbIX COCTOSIHUIA
LNS KOTOPbIX HA OCHOBaHWM M3BECTHbIX 3aKOHOB NPUPObI, MOTYT ObITb NpeackasaHbl 0Xnaaemble
3Ha4yeHns nonein.Tpu TUNoBble Pa3HOBMAHOCTU HEM3BECTHbLIX COCTOSIHWUIA MOLeNbHOro obbeTa: a)
KayecTtBeHHble cocTosiHusl 6) KonnyecTBeHHble cocTosiHUS B) KayecTBEHHO KONMYECTBEHHbIE
COCTOSIHUS

Tema 4. 3kcnepuMeHTanbHOe nose HabnoaeHun. TeopeTnyeckoe nosne N3MepeHnn
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

SkcnepuMeHTanbHoe none HabnoaeHuii. TeopeTnyeckoe none cpaBHeHUin. PyHKUMM NPSAMOro a
pacyeT TeopeTU4ecKoro nons ang Metonos pH-metpun, cnekTpodoTomMeTpmn, Metona
pacTsopuMocTu, metoga AMP 1 noTeHMOMEeTpPMYECKOro MeToaa.

Tema 5. Monenu akcrnepuMMeHTanbHOro Mmarepuana. 3akoHbl pacnpeneneHusi BeposiTHoCTen
HaXoX.OeHUA 3KCrepuMeHTallbHOro U TeopeTNn4ecKnx nonemn.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Mogenu akcnepnMeHTanbHoro Matepmana. 3akoHbl pacnpeneneHns BEpoATHOCTEN pacXoXaeHUs
SKCNepuUMEHTaNbHOro U TeopeTndeckmx nonen. JInHerHble 3aKOH U METO4 MakCUMabHOro
npasnononobus (3BPUCTUYECKMA METOR).

Tema 6. NMpsimMble n o6paT|-|b|e 3a4a4ym XuMnyeckoro pasHoeecus. Marematuyeckasi TpakToBKa.
dunsnyeckas TpakToBKa

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

MpsMble n obpaTtHble 3aaaqn xmmmyeckoro pasHoeecusi (Mathcad, CPESSP). MatemaTtnyeckas
TpakToBka. Pusnyeckas Tpaktoeka. [lpsMas 3agaya pacyeTta paBHOBECHOIMO COCTaBa ClIOXHOM
cuctembl. ObpaTHas 3anava. OnpeneneHme TePMOANHAMUYECKUX N KAYECTBEHHbIX NAapaMeTpoB B
9KCMNEepPVMEHTANbHOM MOJie KA4ECTBEHHbIX U KONMMYECTBEHHbBIX HAOMIOAEHNIA.

Tema 7. KonnuectBeHHble o6paTHble 3aga4yn. TUNoOBbie MOLENN 3KCNepUMeHTaNIbHOro
MaTepuana

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

KonuyectBeHHble 0bpaTHble 3aaaqn. TUNoBble MOAENV 3KCNepUMEHTanbHOro Mmatepmana. Mooenm
npsMbIX n3mepeHnin. Mogenn KOCBEHHbIX U3MEPEHNA C NMHENHON 3aBUCMMOCTbIO MOOENbHOMO MOJIs
OT HEN3BECTHbIX MapameTpoB.

Tema 8. PyHKLUMM 06pa30oBaHNsA B ABYXO6a3UCHBIX U MHOr06a3UCHbIX CUCTEMAX MO AaHHbIM
(pM3UKO-XMMUYECKUX N3MEPEHUN.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

dyHKuun 06pasoBaHns B ABYXH6A3MCHbBIX 1 MHOrOBa3MNCHBIX CUCTEMAX NO AAHHBIM
JPM3NKO-XMMMYEeCKnx namepeHnin (pH-metpumn, AMP-penakcaumm. metoga pactTBOPUMOCTH,
CMEeKTPOCKOMMM 1 NOTEHLNOMETPUN).

Tema 9. HEKOTOpre TUNnoBblie OUuEeHO4YHbIe npouenypbl. MeTon MakCMManbHOro
npaB,n,ono,n,o6m|. CDyHKLI,I/II/I AOCTaTO4yHOro npuema.

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

HekoTopble TMNoBble OLEeHOYHble npoueaypbl. OLueHMBaHME C UCMONb-30BAHWMEM FOTOBbIX
TEopeTnYeckmx peweHnin. Metoa MakcuManbHoOro npasaononobms.@yHKUMM 4OCTaTOYHOro npruema.
3ameyaHnst OTHOCMTENbHO ONTUMaNbHbIX METOA0B OLEeHMBaHNS. MeToa HauMeHbLUMX KBaapaToB.

Tema 10. OnucaHme MOHOSIAEPHbIX KOMMIEKCOB C KOOPAUHALWMOHHbIMU Yucnamm 5-12
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

OnncaHne MOHOSAEPHbBIX KOMMIEKCOB C KOOPANHALUMOHHBIMU Ynucnamm 5-12

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

KTPOHHEBH
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MeTon monekynspHon MmexaHukn. Mogenb Lawesckoro-lnsgmMosaToro TOPCUOHHbIE NOTEHUMANDI.
PaBHoBecue KOHGPOPMEPOB.

Tema 12. TopcuoHHbIE NoTeHUManbl. PaBHoBecue KOH(popMepoB
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

TopcuoHHble noTeHumansl. PaBHoBecue KOHOpMepoB

Tema 13. MeTon napamarHUTHOro ABYNy4YenpenomeHns
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MeTton napamarHuTHoro asynydyenpenomneHmnsa KoHctaHta KottoHa-MyToHa 1 KOHCTaHTa
napamarHuTHOro OByny4yenpenoMneHuns.

Tema 14. KoHcTaHTa KoTTOHa-MyTOHa 1 KOHCTaHTa napaMarHUTHOro ABynyYenpenoMneHus
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):
KoHcTtaHTa KoTToHa-MyTOHa 1 KOHCTaHTa napaMarHUTHOro AByny4enpenomMneHns

Tema 15. MopenmpoBaHue KOHCTaHTbl MapaMarHUTHOro ABYNy4YenpenomseHns ¢ NOMOLLLbIO
MeToAOa MONEeKYNsipHON MeXaHUKMU.

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

MO,D,GJ'IVIpOBaHVIe KOHCTaHTbl NapaMarHMTHOro asyny4venpenomsiieHms ¢ noMowbio MeTooa
MOﬂeKyﬂﬂpHOVI MeXaHUKW.

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

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

Tema 17. YueT rmppaTtHOro oKpyXxeHusi, Bbioop Hambonee 3HauMMbIX CTapPTOBbIX CTPYKTYpP
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

3HaKOMCTBO C Mate-mMaTtu4yeckon nporpammont Mathcad onepartop ons peweHns HeNMHEnHbIX 3aaay
Tema 18. OcHOBHbIe cocTaBAsilOLWMe NoAXona K MOAeNMMpPoBaHUIO CTPYKTYpPbl KOMMeKca
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OcHoBHble cocTaBnsowWwmMe Nnoaxoana K MOAENMPOBaHNIO CTPYKTYPbl KOMMeKca

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Bupbl
N Paspen Cemect Hepens | camoctositenbHomn [TpynoeMKOCTb gﬁ%ﬂ:;;?:;ﬁﬁgﬁ
AducumnnnnHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. HesaBucumble Tema: MeTon
KOMMOHEHTbI 1 MaTpuLbl nocnenosaTesnHoro
1. |cTexvomeTpumn B 6 1 CyXeHus 2 gaiMai”;:ee
XUMUYECKNX peakLmnsx. obnacTtu noucka
noucka.
Tema:
OueHunBaHue
Tema 2. Popmbl yyeTa HEN3BECTHBIX
napaMmeTpoB Npu
o [MarepuanbHoro 6 5 N3BECTHOV o HomawHee
" |banaHca v ycnoswui 3apaHue
aBHOBeCUA Marpnue
P ' KoBapuauum
cnyvyanHom
KOMMOHEHTHI

KTPOHHEBH
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Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 3. lNocTaHoBK
ema 3. [locTtaHoBKa Tema:
06paTHbIX XMMUYECKNX MocTaHOBKA
3anay. MogenbHblii 6 3 |oBoaTHbix 5 HomawHee
" |06 BEKT 1 ero xwamqecmx 3anaHue
HEen3BeCTHbIE sanay
COCTOSIHUS. '
Tema:
OueHunBaHue
Tema 4. :InymLemMmmsaumm
SKcnepuMeHTanbHoe MEDb| NomawHee
. [none HabnoaeHWiA. 6 4 agxoxueHm 2 sananne
TeopeTnieckoe none chne NMEHTANbHOro
N3MepeHnin ¥ P
TEOpPEeTNYEeCKoro
noneu
Tema 5. Monenn )
9KCNepUMEHTaNbHOro Tzzﬁ' S;;?:::/m
maTepuana. 3akoHbl EepOFIpTHOCTeVI
pacrnpeneneHus HomalwHee
- |BeposiTHOCTe 6 5 aKcnepmmeHTaanoro 2 3anaHme
HaXOXAEH:A TEOPETNYECKOrO
9KCNEePUMEHTASNTbHOMO U nonre)ﬂ Ma
TeopeTn4eckunx nonen. '
Tema 6. Npambie n
obpaTHble 3a0a4m Tema:
XUMUYECKOro MaTematnyeckas
. |paBHOBecCuUA. 6 6 |TpakToBKa 2 fézMai”;Heee
Marematnyeckas npPAMbIX U
TpakToBka. Punaunyeckas obpatHbIx 3a8a4
TpakToBKa
Tema 7.
KonnyectBeHHble Tema:
obpaTHble 3a8ayn. 6 v HeoaHo3Ha4YHOCTh 5 HomalwHee
" |TunoBble Mmogenu peweHns 3agaHue
9KCNepMEHTaNbHOro obpaTHbIX 3a4ay
maTtepuana
Tema 8. DyHKUMN
obpa3oBaHus B Tema: PyHKUMM
LByX6a3u1CHbIX 1 obpasoBaHus B
. [MHOro6a3ncHbIX 6 8  |mByx6a3MCHbIX U1 2 Kgg;gganaﬂ
cucTemMax rno JaHHbIM MHOro6a3unCcHbIX P
PU3NKO-XMNYECKUX cncTemax
N3MepeHuin.
Tema 9. HekoTtopble
TUNOBbIE OLLEHOYHbIE
npouenypbl. MeTton, Tema: MeTtog TomauHee
. [MakcmuManbHoro 6 9 MakCcuManbHoOro 2 sananHme
npasnononobus. npasoononobus
DyHKUUN [OCTATOYHOrO
npuema.
PerunctpaumnoHHbii Homep 7108717 < ;;?{I;TEPPCSH’{T%%

Al 1 CEMALMOHHD AHATVTAHECOAR CATTEMA K



MporpamMma omcunnamHbl "ONeKTPOHHO-BbIYMCNTENbHBIE MAWWHbBI B XMMUYeckunx pacyetax”; 04.05.01 dyHoameHTanbHas v npuknagHas
XVMMUWS; OOUEHT, A.H. (mpodpeccop) Yesena B.B.

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema:
Tema 10. Onucaxwue Maremaruqeckoe
MOHOSLEPHbIX onvcanne
10.lkomnnexcos ¢ 6 10 [MOHOAREPHbIX HomawHee
: KOMIMNEKCOB C 3afaHve
KOOpMH%u'ngHb'MM KOOPAMHALMOHHbL|MU
yncnamm 5-
ynucnamm 5-12
Hawnbonee tunu
Tema 11. Meton Tema: Monens
. - wesckoro-lnamosaror
11 [MonekynspHo 6 11 ggmg ckoro-linsAMoBaToro JomalwHee
‘MmexaHnkun. Mogenb 3apjaHve
Hawesckoro-lnsmosaroro BbIPAXEHIE ANA
CUNOBOro nons
Tema:TopCuOoHHbIE
Tema 12. TOPCUOHHbIE gg;i%';giaz"
1o [nOTEHUMANDI. 6 12 |koHepopMEpos HomawHee
‘IPaBHOBeCKE Bapbepbi 3apaHue
KOHpOpMEpoB BHYTPEHHEro
BpaLleHns
Tema: MeTon
napamarHuTHOro
OBYyny4ye-npenomneHns
1 Tema 13. Meton 1 Cxema LomalwHee
3.|mapamarH1MTHOro 6 3 YCTaHOBKM N 3anaHve
OBYynyyenpenomneHuns HabnioneHns
apdpekTa
napamarHuTHor
Tema: KoHcTaHTa
Tema 14. KoHcTaHTa E?(T()T:ggm)gom
14 Eg;gggs;gﬂyTOHa v 6 14 |napamarnutHOro HomatuHee
napaMarHuTHOro g%ﬁnggf:pe-nomnemg 3afaHve
LBYyny4YenpenoMeHmns MOVMEHIMOGTH
Tema 15. ;\r/leoh:lae:nmpOBaHme
MogenuposaHue KOHCTAHTHI
K
HZHZTMa;rLbVIlTHoro napamarH1THOTo JomalHee
15.1apP 6 15 (mBynyyenpenom-ngHusa 2
OBYNny4YenpenomneHuns c ¢ NOMOLLBIO 3apaHue
NoMOLLbIO MeTOAa MeTona
MONEKYNApHON MONEeKynapHoOm
MEXaHWKW. MexaH
PerunctpaumnoHHbii Homep 7108717 < ;;?{I;TEPPCSH’{T%%
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB 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 gﬁgsiTeHHomrs?
rMAOPaTHOro OKPYXeHus, H :
n
17.|BbibOp Hanbonee 6 17 Tmanm6'-|?-|nbe|ee 2 fazMai”;:ee
3Ha4YNMbIX CTAPTOBbIX
CTOVKT KOOpANHALMOHHb|e
PykTYP ymucna
NaHTaHoOMOoB
Tema 18. OcHoBHble
cocTasnswowme noaroToska K
18.|nooxona K 6 18  |[KOHTPOSIbHOWA 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.

KETPOHHBH
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[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.

PerunctpaumnoHHbii Homep 7108717 5AE
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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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XVMMUWS; OOUEHT, A.H. (mpodpeccop) Yesena B.B.

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:
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XVMMUWS; OOUEHT, A.H. (mpodpeccop) 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

cneumanbHocTn: 04.05.01 "®yHoameHTanbHas u npuknagHas xumms" n cneunanndaumm dusmyeckas
XMMUS .
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