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Mporpamma omcumvnimHbl "ONeKTPOHHO-BLIYNCIMTENbHbIE MalMHbI B XUMUYeckux pacyetax”; 04.03.01 "Xumunsa".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omcumvnimHbl "ONeKTPOHHO-BLIYNCIMTENbHbIE MalMHbI B XUMUYeckux pacyetax”; 04.03.01 "Xumunsa".

Mporpammy oucumnnuHel paspaboTan(a)(u) noueHT, O.H. (npodeccop) Yesena B.B. (Kadoenpa HeopraHn4yeckom xmmmu,
Xummnueckuin nHetutyt um. A.M. Bytneposa), Vladimir.Chevela@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoin KoMNeTeHLUN
OK-6 CcnocobHOCTbo paboTaTh B KONNEKTUBE, TONEPAHTHO BOCNPUHUMATL CoLManbHble,
3THMYECKME, KOHGPECCHOHASbHbBIE U KYNbTYPHbIE Pasnnymsi
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMmoobpasoBaHmio
OK-9 CNOCOBHOCTbIO NCMONBb30BaTL NPUEMbI NMEPBOI MOMOLLW, METObI 3aAlNTHI B YCIOBUSIX

Hpes3BblHaHbIX CUTyaUuNiA

OriK-1 CrnocobHOCTbO MCMNONb30BaThb nonyyeHHble 3HaHNA TeopeTn4eCckmnx oCHoB
pyHOAMeHTanbHbIX pa3nenos XMMUU Npu pelweHnmn npogpeccnoHanbHbIX 3aaad

OriK-3 CMOCOBHOCTBIO NCMONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX OUCLUMVH B
npodpeccnoHanbHom OesTeNbHOCTH

OrnnK-4 CrOCOBHOCTBIO pelaTbh CTaH4apTHbIE 3a4a4M MPOGIECCUOHANBHON NeSTENbHOCTM C
NCMONb30BaHNEM COBPEMEHHbBIX MHIDOPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHONOMMI C
y4ETOM OCHOBHbIX TPEHOBaHMI MHAPOPMALIMOHHON 6e30MacHOCTM

OriK-5 CMNOCOBHOCTbIO K MOWCKY 1 NEpBUYHON 06paboTke Hay4HOM 1 Hay4HO-TEXHNYECKOM
MHpopmaLunn
MnK-3 BnageHWeM cMCTeEMOI oyHOaMEeHTaNbHbIX XMUMUYECKMX MOHSATUI
MnK-5 CnocobHOCTBIO Nonyyath 1 obpabatbiBaTb pedynbTaTthl HAYYHbIX SKCMNEPUMEHTOB C

NMOMOLLbIO COBPEMEHHbIX KOMMbIOTEPHbIX TEXHONOrNIA

O6yyatolmiics, OCBOVBLINIA JUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

obwre 3aKOHOMEPHOCTU NpoTeKaHNAa XUMNYeCKnx peaKqu7| B pacTtBopax un TBep,D,OI7I pase, OCHOBbI XUMUYECKOMN
TepMOoANHAMUKN OCHOBHblE TUMblI KOOPANHALMOHHBLIX MONN34OP0B MeTannoB, OCHOBHbIE TUMbl NONNALOEPHbIX
KOMIMNEeKCOoB.

JonxeH ymeTtb:

npeacTasnsTb HABOP PaBHOBECUIA B BUAE CTEXMOMETPUYECKOV MaTpuLbl, MPOBOAUTL pacyeT paBHOBECHOIO COcTaBa
C ncnonb3oBaHveM naketa Matcad, paccumTbiBaTb reOMETpUYECKME NapamMeTpbl KOOPAMHALMOHHbLIX NONN3LPOB

JonxeH Bnagetb:

TeopeTn4eCKMMn 3HaHNAMN O XMMN4YECKOM 3KCNEepuMeHTe N BOSMOXHOCTAX CTATUCTUYECKUX npep,CTaBneanZ npu
Ka4eCTBEHHOM 1 KONMMY4EeCTBEHHOM ONMnNCaHM CJNTI0OXKHbIX PABHOBECHbIX CUCTEM

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

TeopeTndyeckme 3HaHnsa 0 XMMM4eCKOM aKCnepmMeHTe N BOBMOXHOCTU CTATUCTUYECKNX I'Ipe,El,0TaBHeHVII7I npun
Ka4eCTBEHHOM 1 KONMMY4EeCTBEHHOM ONMUCaHN CNTOXKHbIX PABHOBECHbLIX NCTEM

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BkntodeHa B pasaen "61.B.[0B.5 OucunnnumHbl (Moaynm)" 0CHOBHON NpodhecCuoHanbHoM
obpaszoBatenbHoii nporpammel 04.03.01 "Xnmust (He NpeaycMOTPEHO)" U OTHOCUTCS K AUCLMNAVHAM Mo BbiBopy.
OcBaunBaetcs Ha 3 kypce B 6 ceMecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopaearesnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 ns 12. Bl YHH
rlorlyfos

AR 5 AN LM O



orpamma AUCLUMINHBI "ONEKTPOHHO-BbIYUCANTENbHBIE MallNHBI B XUMUYecknx pacyetax”; 04.03. nmns".
n "3 ";04.03.01 "X "

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTUs - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTa - 36 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 6 CEMECTPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucuunnuHbl / X TPYyAOEMKOCTb CamocrositenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl

Tema 1. He3zaBncrMblie KOMNOHEHTHI 1
1. |Marpuubl CTEXMOMETPUM B 6 1 1 0 2
XVIMUYECKUX peakLmsX.

Tema 2. ®opmbl yyeTa
2. [maTepuanbHoro 6anaHca v ycnosui 6 1 1 0 2
paBHOBECHUSI.

Tema 3. MNocTtaHoBKka 06paTHbIX
3. [xumMndeckux 3anay. MonenbHbIn 6 1 1 0 >

" |06 beKT 1 ero Hem3BecTHbIe
COCTOSIHUS.

Tema 4. 9KcnepuMeHTanbHoe none
4. |[HabnogeHwnit. Teopetuyeckoe none 6 1 1 0 2
n3mepeHui

Tema 5. Mogenu
9KCMNepUMEHTaNnbHOro MmaTepuana.
5. 3aKoHbI pacrnpenenexus 6 1 1 0 >
BEPOSITHOCTEN HaxoXaeHuns
9KCMNEPUMEHTANbHOIO 1
TEOPEeTMYECKNX NONEN.

Tema 6. MNpsmble 1 obpaTHble 3aaaun

6. [XMn4eckoro pasHosecKs. 6 1 1 0 2
" IMaTemaTnyeckas TpakToBKa.

dusnyeckas TpakToska

Tema 7. KonnuectBeHHble obpaTHbie
7. |3apayn. Tunosble mogenu 6 1 1 0 2
3KCMNepuMeHTanbHoro matepuana

Tema 8. dyHkuUMM 06pa3oBaHVs B
8 LByx6a3UCHbBIX 1 MHOro6a3nCHbIX 6 1 1 0 5
" [cnctemax no maHHbIM

PU3NKO-XMMUNYECKUX U3MEPEHWIA.

Tema 9. HekoTopble TUNoBblE
g, [oueHodHble npoLeaypb. MeTton 6 1 1 0 5

" IMakcmMManbHOro npaenononobus.
DyHKLMN JOCTATOYHOro nprema.

Tema 10. OnncaHne MOHOSOEPHbIX
10.[koMnnekcoBs ¢ KOOPANHALIMOHHbBIMU 6 1 1 0 2
ymncnamm 5-12

Tema 11. MeTton monekynsipHow

11.|MexaHukun. Monenb 6 1 1 0 2
Jawesckoro-lnamosartoro
Tema 12. TOPCMOHHbIE NOTEHUMANDI.

12. PaBHoBecve koHgOpMepPOB 6 1 1 0 2
Tema 13. MeTon napaMarHMTHOro

13. LBYNy4enpenomneHns 6 1 1 0 2

CrpaHnua 4 n3 12.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUA paboTbl

Tema 14. KoHcTaHTa

KoTtToHa-MyToHa 1 KoHCcTaHTa
14. napamarHuTHoro 6 1 1 0 2

OBYNny4yenpenomneHuns

Tema 15. Mogenuposanue
15 [KOHCTaHTbI NapamarH1THOro 6 1 1 0 5

‘|aBYny4enpenomMneHus ¢ NoMoLLbio
METOLA MONEKYNSAPHON MEXaHVKN.

Tema 16. CTpyKTypa MOHOTApTPaTOB
16.[naHTaHomnos. MogenuposaHve 6 1 1 0 2
NraHgHoro ckeneta

Tema 17. Yuyet rugpatHoro
17.|okpyxeHus, Bolbop Hambonee 6 1 1 0 2
3HAYMMbIX CTAPTOBbIX CTPYKTYP

Tema 18. OcHOBHbIE cocTaBnsowme
18.|nogxona Kk MogenMpoBaHuio 6 1 1 0 2
CTPYKTYpbl KOMMnekca

Ntoro 18 18 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. HesaBucuMble KOMMOHEHTbI U MaTpULLbl CTEXMOMETPUU B XMUMUYECKUX peakLUsX.

DTanbl pa3BUTUS PeLIEHUS NPAMBIX U 00paTHBIX 3a4a4 NPW KONMYECTBEHHO-Ka4eCTBEHHOM OMNUCaHNN XMMUYECKMX
nccnenoBaHuin. HezaBncrMble KOMMOHEHTLI Y MATPULLbI CTEXMOMETPUN B XUMUYECKIX peakumsix. MNpsamas 3amada -
onpeneneHne CoCTOSIHUSI TEOPETUYECKOro MNoNs B NPOCTPaHCTBe HAbNoAeHUIA Kak goyHKLNS COCTOSIHUS MOAENbHOMO
obbekTa.

MeToabl nx onpeneneHus. MeTtonbl MMHUMM3aUN neTepMnHaHTa MaTpuubl Bbl6paHHbIX 6a3nCHbIX 4acTuu.

Tema 2. dopMbI yyeTa MaTepuanbHoro 6anaHca U yCrnoBui paBHOBeCHUSI.
HesaBuncrMble KOMMOHEHTBI 1 MATpULbl CTEXMOMETPUMN B XUMUYECKNX PeakLUsIX.

®dopMbl y4eTa MatepuanbHoro 6anaHca u ycnosuii paeHoBecysl. MaTemMatuieckoe onnucaHne XMMMYeCKnX CUCTEM MOXHO
NMPOBOANTb C UCMO/Ib30BaHNEM NMHEHON anrebpbl. Mpy 3TOM KOMMOHEHTHI MOXHO MOAPa3aENNTL Ha 3aBUCUMbIE U
HesaBucuMble. Toraa nobyro YacTrLy MOXHO MONYYMTb MO peakuun, BKoYatllein Bce 6asncHbIe YacTuLlbl.

Tema 3. MocTaHoBKa 06paTHbIX XMMUYecKux 3apad. MopenbHbIi 06HEKT U ero HeM3BeCTHble COCTOSIHUS.
MoaenbHbI 06 BEKT 1 €ro0 HEM3BECTHBIE COCTOSHIS.

MogernbHbIn 06BbEKT ? COBOKYMHOCTb MCTOYHMKOB Mofei B 06nactv HabnioAeHNiA, XxapakTepusyemyo MHOXECTBOM
BO3MOXHbIX COCTOSIHWIA ANsi KOTOPbIX HA OCHOBaHMMN M3BECTHbIX 3aKOHOB NPMPOLbl, MOTYT BbITb NpeackasaHsbl
oXmaaemble 3Ha4eHust nonein. Tpu TMMNoBble Pa3HOBUAHOCTU HEN3BECTHbBIX COCTOSIHUIA MOAENbHOro obbeTa:

a) KayecTBeHHble COCTOSAHUA
6) KonnyecTBeHHble COCTOSHUS
B) KauyecTBEHHO KONMYECTBEHHbBIE COCTOSHUSA

Tema 4. dkcnepumeHTanbHoe none HabnoaeHun. TeopeTuyeckoe none N3aMepeHun

dkcnepvMeHTanbHoe none HabnoaeHuii. TeopeTnyeckoe none cpaBHeHUin. DYHKLUMM NPSIMOro pacyeTa TeopeTUYeckoro
nons ons Metonos pH-meTpun, crnekTpodpoToMeTpun, MeToda pacTesopumocTi, Metoaa SMP 1 NOTeHUMOMETPUYECKOro
meTona. MoXHO BblOENNTb HECKOMBKO Cy4aeB: BEKTOP M3MEPSIEMbIX CBOWCTB COAEPXMNT SNeMeHTbI, OTnYatowmecs ans
KaX QoW KOMMIEKCHOM G0OPMbI NMPOU3BONbHLIM 06Pa30M; BENUYNHBI BCEX (DaKTOPOB MHTEHCUBHOCTM PaBHbl HyNiO 3a
WCKINIOYEHNEM OJHOI0; HEKOTOPbIE 3NIEMEHTLI BEKTOpa paBHbl MexXay coboii, a ocTanbHbIe PaBHbI HY/IO; 31EMEHTHI
BEKTOpA CYTb CTEXMOMETPUYECKNE KOS(MULIMEHTbI MO OHON U3 6A3UCHbIX YaCTML,.

Tema 5. Mopenu akcnepumeHTanbHOro matepuana. 3aKkoHbI pacnpeneneHusi BeposiTHOCTEN HaXOXAOeHUsA
3KCMepuMeHTaNbHOro U TeopeTuYeCcKux nonen.
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Mogoenun 3KCNepuMeHTanbHOro Mmatepuana. 3akOoHbl pacnpeneneHns BepOFITHOCTeVI pacxoXneHmnsa aKkCnepuMeHTal/ibHOro
N TEeopeTnyecKmnx nonen. JlInHeliHble 3aKOH 1 MeTo4 MakCUManbHOro npasnononoévm (SBpI/ICTI/ILIeCKI/IVI MeTO,EI,).,D,J'Iﬂ
pukcmposaHHOro Ha60pa NaHHbIX 1 623080 BepOHTHOCTHOVI mMoLoenn, ncnonb3ysa MetTon MakCMMasnibHOro
npaB,uono,n,o6vm, Mbl MONy4UM 3HA4YEHUA NapaMeTpoB MOLENIN, KOTOPbIe AenakoT AaHHble "6onee 6Hnuskmumn" K peanbHbIM.
OueHka MakcuManbHOro I'IpaB,D,OﬂO,D,O6VI9I naét YHMKaﬂbeIVI n I'IpOCTOI7I cnocob onpenenntb peweHnsa B cnyvyae
HOPMaJIbHOro pacnpeneneHuns.

Tewma 6. npﬂMbIe u o6pa1'|-|b|e 3apadyn Xmmn4yeckoro pasHoeecusi. Marematuueckas TPaKTOBKa. dusmnyeckas
TPaKTOBKa

MpsiMble 1 obpaTHble 3aaaqn xummyeckoro pasHosecusi (CPESSP).

MaTtematnyeckas TpaktoBka. duanyeckas TpakToBka. [1psmas 3agada pacyera paBHOBECHOMO COCTaBa COXHOM
CUCTEMDI. O6paTHas| 3apgaya. Onpe,ueneHme TepMoanHaMmnyeCcknx n Ka4eCcTtBeHHbIX NapaMeTpoB B 9KCNepnMeHTalibHOM
noJie Ka4eCTBEeHHbIX N KOJTMYECTBEHHbIX Ha6mo,ueH|/||7|.

Tema 7. KonmyecrtseHHble o6paT|-|b|e 3apauu. Tunosble Moaenun JKCNnepuMeHTanbHOro Marepuana
KonnuyectBeHHble OﬁpaTHbIe 3anadn.

TunoBble MOAENU aKcnepuMeHTanbHoro Matepmana. Mogenu npsmbix MamepeHnin. Mooeny KOCBeHHbIX M3MepeHnit ¢
NIMHENHON 3aBMCUMOCTBIO MOLENbHOrO MONS OT HEU3BECTHbLIX MapameTpoB. B obuem cnydae matematudeckas obpaboTtka
3KCMEepPUMEHTaNbHbIX AaHHbIX NpecneayeT Lenu HaxoXAeHUst MOAEN U3y4aemMoro o6bekTa 1 onpeaeneHns
napameTpoB, XapakTepu3ayoLWwmnx aTy MOLENb.

Tema 8. dPyHKUUM 06pa30oBaHNA B ABYXOa3MUCHbIX U MHOro6a3uCHbIX CUCTeMax No AaHHbIM PU3NKO-XUMUYECKUX
N3MepPEeHUN.

DyHKUMY 06pa3oBaHUs B ABYX6a3UCHBIX 1 MHOr06a3nCHbIX CUCTEMAX MO AaHHbIM (PU3UKO-XMMUYECKUX U3MEPEHWIA
(pH-meTpun, AMP-penakcaumn. Metoga pacTBOPUMOCTH, CEKTPOCKONMM 1 noTeHumomeTpun). CpegHee YMCcno Monekyn
KOMMoHeHTa b(i) oTHocuTenbHO b(j) npeacTaBnsieT KOAMYECTBO KOMNOHEHTA, CBA3aHHOMO B CPedHEM Ha 0AvH MOnb b(j)=
b(2): n=(b(1,0)-b(1))/b(2) Ncnonbays ypaBHeHWs MatepuanbHoro banaHca ons [one HakomnneHus, PyHKUMIO
06pas3oBaHMsi N MOXHO BbIPa3uTb Yepes A0NN HAKOMIEHNS! KOMMNEKCOB.

Tema 9. HekoTopblie TUNOBbIE OL,EHOYHbIE Npoueaypbl. MeTon MakcuManbHoro npasnonono6us. PyHkuUm
JA0CTaTo4yHOro npuema.

HekoTopble TUNoBbie OLeHOYHbIe Npoueaypbl. OLEHNBAHME C UCMONb30BAHMEM rOTOBbIX TEOPETUYECKMX PELIEHUIA.
Mpoun3BONbHbIN HABOP OLEHOYHBIX NpoLenyp.AoANTUBHASA MOLENb 3KCNEPUMEHTANIBHOrO MaTepuana. Meton
MakCMMarnbHOro npasaononobus.dyHKUMM oCTaTouHOro npuema. B cnyyae, ecnv cnyyaiHas KOMIOHEHTa
HeKoppenupoBaHa, PyHKLUS LOCTAaTOYHOro NpreMa CoBMaaaeT ¢ (OyHKUMEN METOAA HaVMEHbLIUX KBanpPaToB.
3aMeyaHusi OTHOCMTENbHO ONTUMaNbHbLIX METOLOB OLEHVBaHUS. MeTo HauMeHbLMX KBaAPaToB.

Tema 10. OnucaHne MOHOSIAEPHbIX KOMMNEKCOB C KOOPAUHALWUOHHBIMM Yncnamm 5-12

OnucaHne MoOHOSIAEPHbIX KOMMIEKCOB C KOOPAUHALMOHHbIMK Yucnamm 5-12. KoopavHaunoHHoe Yncno 4. Cnyyai
6onblueil BbIrOAHOCTU KBALPATHOrO OKpyXeHus. KoopamHaumoHHoe ynicno 5. Hanbonee aHepreTnyecky BoirogHas
chopma - TpuroHanbHas bunupamuoa. PakTopbl, CNOCOBCTBYIOWME SHEPTETUYECKOW BbIFOAHOCTW KBaApPaTHOM
nupamugbl. KoopamHaunoHHoe 4ncno 6. OcobeHHOCTM MOHO- B1C- U TPUC -XenaTos.

Tema 11. MeTton monekynsapHon mexaHuku. Mopgenb Jawesckoro-lnsmosaroro

CoBpeMeHHOoe cofepxaHune NoHATUS "CTpykTypa Monekynbl, komnnekca". MpuHumn BopHa- OnneHrelimepa. Metog
MOMEKYNSIPHON MexaHuku. CUMoBOE NONe 1 ero NoTeHUManbHble oyHKLUMK. PaznnyHble cnocobbl 3aaaHns reoMeTpuu,
BHyTpeHHue koopanHatbl. Mogens Hawesckoro-lnsmosaToro

TOpCI/IOHHbIe noteHuwanol. PaBHoBecune KOHJpopMepoB.

Tema 12. TopcnoHHbIe NOTeHUManbl. PaBHoBecue KoHopMepoB

HeobxoanMocTb BBELEHUS TOPCMOHHbBIE MOTEHLMANOB, X HECBOAMMOCTb K APYrM Tunam B3avmogenctauii. Obwuin Bug,
pasnoXeHnst TOPCUOHHOM aHeprumn B psit dypbe. TOPCUOHHBIE NOTEHLMANBI, ONUCHIBAIOLWME BHYTPEHHEE BPaLLEHME B
3aMeLLEHHbIX ankaHax.

TOpCI/IOHHbIe noTteHuwnanbl Kap6OKCI/I - rpynn B 3aBUCUMOCTN OT CTENEHN NOHN3aLNN. PasHoBecune KOHdpopmMepoB

Tema 13. MeTton napamarHUTHOro ABYyny4YenpenoMneHus
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Mporpamma omcumvnimHbl "ONeKTPOHHO-BLIYNCIMTENbHbIE MalMHbI B XUMUYeckux pacyetax”; 04.03.01 "Xumunsa".

MeTon napamarHuTHoro aBynydenpenomnenus. Kpyrosoe v nuHeiHoe ABynydenpenomneHue. KeagpartmyHas
3aBVICUMOCTb [BYNy4enpenoMIeHNs OT HANPSXXEeHHOCT MarHUTHOrO NONS ANst UCTUHHBIX PACTBOPOB. Bknaabl
ANaMarHUTHOro, MapamarHMTHOro 3gCPEKTOB 1 TMMEPTONSPU3YEMOCTM.

SkcneprMeHTanbHas cxema HabnaeHns agodpekTa MarHUTHOrO ABYNyHEnpPenoMIeHUs.

Tema 14. KoHcTaHTa KoTTOHa-MyTOHa 1 KOHCTaHTa NnapamarHUTHOro AByny4YenpenoMieHus

KoHctaHTa KoTToHa-MyToHa 1 KOHCTaHTa napamarHMTHOro agynydenpenomieHms. CnocobHOCTb MONeKynbl K
OpvEeHTaUMN BHEWHWUM MarHUTHbIM NOAEM ONPenensieTcs COOTHOWEHNEM KOMMOHEHT TEH30pa MarHUTHOW
BOCMNPUMMYMBOCTU, & B3aNMOOENCTBUS CO CBETOM - KOMMOHEHTaMN TeH30pa ONTUYECKOW NONsSpU3yeMoCTy.
MonekynsipHas xapakTepucTika OByny4enpenomneHmnst MoXeT BbiTb NPeacTaBneHa Kak pa3HoCTb pedopakuumii ons
06bIKHOBEHHOIO U HEOBBIKHOBEHHOTO NyYEiA.

Tema 15. Monenuposauue KOHCTaHThl NnapaMarHUTHOro geynydyenpenomsieHmns ¢ noOMoLLbio metoaa
MONEKYNAPHON MeXaHUKWU.

Mo,uenmposaHme KOHCTaHTbl MapaMarHMTHOro osynyyenpenomneHnsa ¢ noMowbio Metoga MOﬂeKyﬂﬂpHOVI mMexaHukun. ns
pacyeTa reoMeTpumn KOMNIeKCHOro coegmnHeHns B CMnoeoe none HeO6XO,|1VIMO BBECTW onpeneneHHble KOPPEKTNBDI. B
cnyyae unknn4eckumnx q)parmeHTos B KOMMNnekce H606XO,EI,I/IMO HaNoOXuTb YCNOBNA CTArnBaHUA Ha 3aBUCUMble CBA3N.
HeO6XO,ElI/IMbI OaHHble MO MOHHbIM pagunycaM MOHOB MeTannioBs N AlnHam CBA3EN MeTann- NuraHm.

Tema 16. CTpykTypa MOHOTapTpaToB naHTaHoupoB. MogenuposaHue nUraHOHoOro ckeneta

nepBbIM 3TanoM B ONTUMMU3aunmn reoMeTpnun MOHOTApPTPATOB NAaHTAHOMOO0OB MOXXHO CHUTATb ONTUMK3aL MO reoMeTpumn
nuraHgHoro ckeneta. JnnHbl cBA3ei naHTaHon - ,EI,OHOprII7| aToOM Kmncnopona Hano B34Tb Kak cpegHee 3Ha4eHne n3
Bbl60pKVI Onsa poaocTBEeHHbIX coenunHeHni. [ns pacydeTa napaMeTpoB noteHumnana HeBaneHTHbIX B3aMMOLENCTBUNA
HeobXo4MMbl AaHHbIE MO MOHHOMY paaunycy naHTaHomnna c Haunbonee BEePOATHbIM KOOPANHALUMNOHHbBIM YACTOM.

Tema 17. YueT rupatHoOro okpyxeHus, Bbibop Hanbonee 3HaUMMbIX CTapTOBbIX CTPYKTYpP
KoopaunHaunoHHas cdoepa MoHa naHTaHomaa, cogepxawas nuraHg, 0omkHa

6bITb LONONHEHA MONEKYNaMU pacTBopuTens (Boabl) ANs co3AaHns Hanbonee BEPOSTHOrO KOOPAVHALMOHHOIO Y1cna.
Mpw aTOM, ecnu cunTaTh TapTpaTO-NMraH TpMaeHTaTHbIM, Heobxoaumo unmn 5 monekyn soapl (K4=8), unn 6 (K4=9). Mpwn
pacyeTeT TEOPETUYECKUX KOHCTAHT ABYNyYenpenoMneHns aHn30Tponuein MarHMTHOM BOCMPUMMUYNBOCTI TapTpaTo-
fvraHna MoXxHo npeHebpeyb.

Tema 18. OCHOBHbIe cocTaBnsilOLMe noaxoaa K MOOeNIMpoBaHUIO CTPYKTYpPbl KOMIJIeKca

B MoOennpoBaHUM CNOXHbIX retepo- U NnonnsaanepHbIX KOMMNNEeKCoB COBOKYMNMHOCTbIO METON0B nNapaMarHMTHOro
OByny4denpenoMneHusa n MOﬂGKyanHOVI MeXaHWKN MOXHO BblOENUTb HEOXOAUMOCTb y4eTa cneayolmx qoakTopoB:
MoZennpoBaHue rmgpaTHoro okKpyXeHms MoHOB MeTasnnos, y4eT KOHPOpMaLuMOHHOro NnoBegeHnsa nuraHaa, o6pasoBaH|/|e
MOHHbIX accoumaTtoB C KOMMNOHEHTaMN pacTBopa, 3aaaHne napamMeTpos, Y4nUTbiBaloWmMX CTepeoxnmmyeckme TpGﬁOBaHVIQ
MOHa MeTanna.

5. MNepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns s caMOCTosITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayto)

CamocTosiTenbHas paboTa o00y4atolmMXCcs BbIMNONHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHasi pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTHOENbHbIX TEM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHY10, Hay4HYIo 1 CMPaBOYHYIO NUTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMNMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumm 1 ocylecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEeHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO o6pasoBaTtensHoro yupexaeHus "KasaHckmin (MprBonxckuii)
doenepanbHblil yHMBepcutet"
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM O6y‘-IaIOLI.I,I/IXC$I,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUS OUCLUMANHBI (MOLYNSA)
OcBoeHue aucumnauHbl (MOayns) npeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3aK/4eHHbIX KDY [0oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Anekcees B. M. u op. CoopHuk 3amay no ontummnsaumm: Teopus, NpuMepsbl, 3a8auu -
http://www.krelib.com/matematika/1466

BenesaHues B.N.CnoxHble paBHOBecus B pacTBopax - http://icchair.niic.nsc.ru/lectures/2.shtml

Benukos b. C. PeweHue 3apay no dpusmke. Obwme Metonpl - http:/krelib.com/obshaja_fizika/33781

MporpammHbln nakeT Matcad, - http://arhivknig.com/obrazovanie/56490-fiziko-khimicheskie-raschety-na-mikro-jevm..html
MpocTtos B. H. OcHoebl omaunyeckoii xumun - http://krelib.com/fizicheskaja_himija_himicheskaja_fizika/14364

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekuum PaboTa ¢ KOHCNEeKToM NeKuuii:

HeobxoomMMo npocMatpuBaTtb KOHCMEKT cpasy nocne 3aHsSTUiA, OTMETbTe MaTepuan KoHcrnekTa
NeKunin, KOTopPbINA

BbI3bIBAET 3aTPYyAHEHMSA AN NOHMMAHUS. [onbiTakTeCh HAWTU OTBETHI HA 3aTPYOHUTENbHbIE
BOMPOChbI, UCMOJb3Yy4

pekoMeHOyemyto nutepatypy. Ecnm camocTosTenbHo He yaanocb pasobpaTbcs B Matepuane,
cchopmynmpyiiTe Bonpockl 1 06paTUTECh 3a MOMOLWbBIO K MpernoaasaTento Ha KOHCYNbTauum unm
6nuxariwei nekumn. PerynsipHo oTBoaMTe BpeMs Osl NOBTOPEHUSI NPOiAeHHOro Matepuana,
NpPOoBepss CBOU 3HAHWS, YMEHNS N HABbIKM MO KOHTPOJIbHbIM BONPOCaM.
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Bup pabor

MeToaouyeckme pekomeHoauum

npakTn4eckmne
3aHATNA

HeobxoaMMo nNpopaboTaTb PEKOMEHLOBAHHYO NUTEPATYPY, a TakXe U3y4nTb PYKOBOACTBA K
nporpammam onTUMMU3aLuy reoMeTpUn U MaTeMaTMYeckoro MoaenmpoBaHns pasHosecuin (CPESSP).
O3HaKOMUTCS C PeLleHnsIMM TUMOBbIX 3a4a4 MO NOCTPOEHWIO N30BpaxkeHnin Monekyn 1 pacyeTy
reoMeTPUYECKMX XapakTepucTK, Mo ONPeLeneHno CocTaBa U YCTOMYMBOCTI KOMMIEKCHBIX (OOPM.

camocTos-
TenbHas
paboTa

CamocTosiTenbHasi pabota NpPoBOAUTCS C LeNblo Yriy6neHns sHaHuin No gucumnivHe u
npemnycMaTtpveaer:

- YTeHWe CTydeHTaMn PeKOMEHO0BAHHO NMTepaTypbl U YCBOEHNE TeOpeTNYeCcKoro Matepuana
ONCUNNAVHBI;

- NOArOTOBKY K MPaKTUYECKUM 3aHSTUAM, nabopatopHbiM paboTtam;

- paboty ¢ VIHTEpPHET-NCTOYHMKAaMMK;

- NOAroTOBKY K cAade NpakTuyeckmx padoT, BhINONHEHWIO TECTOBLIX 3a0aHuii U ciade aK3aMeHa.
MnaHnpoBaHWe BPeMeHu Ha caMoCcToATeNbHYO paboTy, HEOOXOAMMOro Ha M3y4yeHne HacTosIWen
OMCUWNVHBI, CTYAEHTaM flydile BCero oCylWecTBNsSTb Ha BECb CEMeCTp, NpedycMaTpueas npw aToM
perynspHoe NoBTopeHve NpoiaeHHoro Matepuana. MaTtepuan, 3aKOHCNEeKTUPOBaHHbIA Ha nekuusiX,
HEe0oBX0AMMO PErynsipHo OOMOMHSATL CBeAEHUSMU U3 IMTEpaTypPHbIX UCTOYHMKOB, NPeACTaBNeHHbIX B
paboyein nporpamMme gUCLMNAMHDLIL. o Kax oo U3 TeM AN CaMoCTOATENbHOrO U3y4eHus,
npuBeaeHHbIX B paboyeit NporpaMMe OUCLMMANHBI ciedyeT cHavyana npoYnTath PeKOMeHO0BaHHYI0
nuTepatypy 1 npu Heo6X0ANMOCTN COCTaBUTL KPATKUA KOHCTEKT OCHOBHbIX MONOXEHWIA, TEPMUHOB,
CBeeHN, TpebyloWrx 3anoMnUHaHNs 1 SBASIIOWMXCS OCHOBOMONaraowymm B 3Toin Teme 1 ans
OCBOEHMSs MOCnenyowWwmnx pasnenos kypca.

3a4ver

YcnewHas noarotoska K 3a4eTy BO3MOXHa Nnlb B Cliy4ae CUCTEMATMYECKON CaMOCTOSATENbHOM
pa60Tb| B XO0Oe BCero cemecTpa. HeI'IOCpe,EI.CTBeHHO nepen 3a4eTom Heobxo0aMMo npo4ynTaTtb BCE
KOHCMEKTbI NEKUNA 1 pelweHna TUNoBbIX 3ana-. I'Ip|/| peweHnn 3afaHunii B 3K3aMeHaUNoHHOM bunete
Onda paunoHasibHOro Ncnonb30BaHuA 0TBEAEHHOro BpeMeHM ny4vue sBHa4yane OTBETUTb Ha BOMNPOCHI,
KOTOpbl€ Bbl3blBAOT MEHbLLE BCErO 3any,D,HeHI/II7I, pewnTb paC‘-IéTHbIe 3anadun, a nocne BepHyTbCA K
3a0aH1SM MNOBbIWEHHOM CNOXHOCTN.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHnst 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MartepunanbHo-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst Ons caMocToSATENbHOM paboTbl 0ByHaIOLWMXCS, YKOMMNEKTOBaHHbIE CNeuMann3npoBaHHoi Mebenbto (CToNbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem

JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamMTopun 0518 KOHTaKTHOW paboTbl ¢ NpenoaasaTteneM, yKoMNIeKTOBaHHbIe CneLmnanmanpoBaHHon mebenbto

(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.

KomnbioTepHbIi knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C

orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

CrpaHnua 9 na 12.
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Mporpamma omcumvnimHbl "ONeKTPOHHO-BLIYNCIMTENbHbIE MalMHbI B XUMUYeckux pacyetax”; 04.03.01 "Xumunsa".

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xvmus" n npodomno NOAroToBKU "HE NPenyCMOTPEHO".
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orpamma AUCLUMINHBI "ONEKTPOHHO-BbIYUCANTENbHBIE MallNHBI B XUMUYecknx pacyetax”; 04.03. nmns".
n "3 ";04.03.01 "X "

lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.5 9neKTpOHHO-BbIYUC/TNTE/IbHbIE MALIMHBI B
XUMUYECKUX pacyeTax

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Matematnyeckas obpaboTka pe3ynbTaTtoB XMMWYECKOrO aKCnepumeHTa: yuebHo-meToanyeckoe nocobve ans
nexkuunoHHoro kypca 'Metponorus' / KasaH. (lMpusonx.) penep. yH-T, Xum. uH-T um. A. M. Bytneposa; [cocT.: H.A.
Ynaxosud, M.I. Kyteipesa, J1. . Wangaposa, 0. L. CanbHukos].?KasaHb: KazaHckui (lMprBonxckuit) dpenepanbHbiii
yHusepcuteT, 2010.-59 c.

2. MatemaTunyeckas obpaboTka pe3ynbTaToB XMMUYECKOr0O 3KCNEPUMeHTa:y4ebHO-MeToAnYeCKOe nocobre ans
NeKUMOHHOro kypca 'MeTtponorunsa'[9nekTpoHHbIl pecypc] /H.A. Ynaxosuy, M.T. KyTbipeBa, J1.I". Wannaposa, tO.U.
CanbHukos.- KasdaHb: KazaHckuin (Mpusonxckuii) PepepanbHbili yHusepcutet, 2010. - 66 c.

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

3. Typeukuii B. A.MaTtematnka n nHcopmatuka: YuebHuk / B.4. Typeukuii; Ypanbckuii rocyfapCTBEHHbIV YHNBEPCUTET
um. A.M. lopbkoro. - 3-e nag., ncnp. u gon. - M.: UH®PA-M, 2010. - 559 c.: Pexum goctyna:
http://znanium.com/bookread2.php?book=206346

JononHutenoHasa nuteparypa:
1. YyebHo-mMeToamnyeckoe nocobue no NHdopmatnke / KazaH. cdoenep. yH-T; [aBT.-cocT.: B. M. HaceiptauHos, B. E.
Kocapes].-KasaHb: KasaHckuin yHusepcutet, 2011.-132 c.

2. TarapuHos O.A., Hemtapes A.B. OHnaiiH NouCKoBbIE CUCTEMbI HAYYHOM MHPOPMaLUK. / y4eBHO-MeToAMYECKOE
nocobue. - KazaHb: KazaHckuii (Mpusonxckuii) goenepanbHbiin yHuBepcutet, 2013. - 30 c. MoapobHocTu:
http://kpfu.ru/publication?p_id=72662
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orpamma AUCLUMINHBI "ONEKTPOHHO-BbIYUCANTENbHBIE MallNHBI B XUMUYecknx pacyetax”; 04.03. nmns".
n "3 ";04.03.01 "X "

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.5 9neKTpOHHO-BbIYUC/TNTE/IbHbIE MALIMHBI B
XUMUYECKUX pacyeTax

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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