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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
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
MK-5 CnocobeH pelwaTb cTaHhapTHbIe 3a4a4u Npy NPoBELEHNN NCCNenoBaTENbCKOM
paboTbl B BoIBpaHHO 06nacTvt XMUK, B TOM YACHE C NCMONb30BaHNE KOMMbIOTEPHbIX
TEXHOMOrnM
YK-1 CnocobeH oCyLeCcTBNATL NMOUCK, KPUTUYECKWIA aHanMa 1 CMHTE3 MHbopMaLuuu,

NMPUMEHATb CUCTEMHDbIA nogxon ans pelweHns NocTaBeHHbIX 3a4au;

YK-3 CnocobeH ocylLecTBAATL COLManbHOE B3aMMOLENCTBIS U Peann3oBbiBaTb CBOK
ponb B KOMaHAe;

YK-6 CnocobeH ynpaensTb CBOMM BPEMEHEM, BLICTPAUBATL 1 PEANTU30BLIBATHL
TPAEKTOPUIO CaMopPa3BUTUS HA OCHOBE MPUHLMMOB 06pa30BaHNs B TEUEHME BCEA
PKU3HW;

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):
JonxeH 3HaTb:

obuwue 3aKOHOMEPHOCTU NpoTeKaHNAa XMMNYEeCKnx peaKu,w?l B pactBopax un TBep,EI,OIZ (*)336, OCHOBbI XMIMMYECKOMN
TepMoANHAMUKN OCHOBHbIE TUMbl KOOPOANHALWMOHHDBIX MOIN34P0B MeTannoB, OCHOBHbIE TUMbl NONNALEPHbIX
KOMMNEeKCOoB.

JonxeH ymeTb:

npencTtaenaTb Habop paBHOBECUIA B BUAE CTEXMOMETPUYECKO MaTpuLibl, MPOBOAMTb pacyeT PaBHOBECHOMO COCTaBa
C ncnonb3oBaHneM naketa Matcad, paccunTbiBaTb reoMeTpuYeckne napamMeTpbl KOOPANHALMOHHbBIX NOM34PO0B
JlonxeH BnageTb:

TeopeTn4yeCkMMn 3HaHNAMN O XMMNYECKOM 3KCNMepruMeHTE N BO3SMOXHOCTAX CTATUCTUYECKNX Hpeﬂ,CTaBﬂeHMVI npun
Ka4yeCTBEHHOM 1 KONIM4eCTBEHHOM ONMNCaHN CNOXHbIX PaBHOBECHbIX CUCTEM

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

TeopeTnyeckme 3HaHnsA O XMMNYeCKOM 3KCnepuMeHTe N BO3BMOXHOCTU CTaTUCTUHECKNX Hpeﬂ,CTaBﬂeHVIVI npu
Ka4yeCTBEHHOM N KONNM4eCTBEHHOM ONMNCaHNN CNOXHbIX PABHOBECHbIX NCTEM

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.[B.05.02 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoin obpasoBatenbHoi nporpamMmbl 04.03.01 "XuMuns (He NpenycMOTPEHO)" 1 OTHOCUTCS K AMCLMMNMHAM
o BbIGOPY.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. O6bem oucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTtakTHas paboTa - 36 yaca(os), B TOM 4yucne nekuun - 18 yaca(os), npakTnyeckme 3aHsTUs - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 6 cemecTpe.

4. CopepXxaHue oUCUUNNIUHbI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

am PAEKTPOHHBH
Crpannua 3 us 11. BBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



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

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 1. He3zaBncrMble KOMNOHEHTHI 1

. |[MaTpuubl CTeXnomMeTpun B

XNMNYECKUNX peakunsx.

0

Tema 2. ®opmbl yyeTa
mMartepuanbHoro banaHca u ycnosuia
paBHOBECUSI.

Tema 3. MNocTtaHoBka 0b6paTHbIX
XMMUYeckunx 3anay. MogenbHbiii
00BEKT 1 ero HEN3BEeCTHbIE
COCTOSHMS.

Tema 4. OkcnepvMeHTansHoe none
HabniogeHnin. TeopeTuydeckoe none
n3mMepeHui

Tema 5. Mogenu
3KCNepuMeHTanbHoro matepuana.
3akoHbl pacnpeneneHus
BEPOATHOCTEN HAXOXAEHMNSA
3KCNEePUMEHTaNbHOro 1
TeopeTnyeckmx nonem.

Tema 6. MNpsimMbie 1 0bpaTHblE 3a4a4m
XMIMUYECKOro paBHOBECHSI.
MatemaTnyeckas TpakToBka.
dusmnyeckasa TpakToBka

Tema 7. KonnuyecTtBeHHble obpaTtHble
3ajayn. Tunosbie Mmooenu
3KCNepuMeHTanbHoro matepuana

Tema 8. ®yHkLUK 0Opa3oBaHUS B
BYyx6a3nCHbIX 1 MHOr06a3nCHbIX
cuctemax rno JaHHbIM

PUINKO-XUMNYECKNX NBMEPEHWIA.

Tema 9. HekoTopble TMMNOBbIE
OLleHOYHble npouenypbl. MeTon
MakcuManbHoro npasgononobus.
DYHKUMM JOCTATOYHOro Npuema.

10.

Tema 10. OnncaHne MOHOSAEPHbIX
KOMMNEKCOB C KOOPANHALMOHHBLIMA
ymncnamm 5-12

11.

Tema 11. MeTon MonekynsipHoi
mexaHukun. Mooenb
Hawesckoro-lnsMoBartoro

12.

Tema 12. TOpCUOHHBIE NOTEHLUMANbI.
PasHoBecune KoHhbopmepos

13.

Tema 13. MeTtog napamarHUTHOro
OBYyny4yenpenomneHuns

14.

Tema 14. KoHcTaHTa
KoTttoHa-MyToHa 1 KoHCTaHTa
napamarHuTHoro
OBYyny4YenpenomMneHus

15.

Tema 15. Mogenmposanue
KOHCTaHTbl MapaMarHuTHOro
[BYNy4YenpenomMneHnst ¢ NoMOLLbIo
MEeToAa MONEKYNAPHON MEXaHWKMN.

16.

Tema 16. CTpykTypa MOHOTapTpaToB
naHtaHomnos. MogenuposaHve

nnMraHOHoOro ckeneta

CrpaHnua 4 n3 11.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

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

Tema 17. YueT rugpartHoro
17.|okpyxeHusi, Bbibop Hanbonee 6 1 1 0 2
3HAYMMbIX CTAPTOBbIX CTPYKTYP

Tema 18. OcHOBHbIe cocTaBnsioume
18.|noaoxona Kk MOAeNnMpoBaHuIo 6 1 1 0 2
CTPYKTYpbl KOMMnekca

NToro 18 18 0 36

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNSs)
Tema 1. HesaBucuMble KOMMOHEHTbI U MaTPULLbl CTEXMOMETPUU B XUMUUYECKUX peakLUsX.

STanbl pasBUTUS pelleHns NpSMbIX U 0BpaTHbIX 3a4ay NPy KONMYeCTBEHHO-Ka4eCTBEHHOM OMNUCaHUM XUMUYECKIX
nccnenoBaHmii. HeaaBrncuMble KOMNOHEHTbLI U MaTPULbI CTEXMOMETPUN B XMMUYECKKX peakumsix. Mpsmas 3agaya -
onpegneneHne CoCTOSHUS TEOPETUHECKOro Nons B NpocTpaHcTBe HabnioAeHN Kak qoyHKLUS COCTOSIHUS MOAENbHOro
obbekTa.

MeToqobl nx onpeneneHus. MeToabl MUHUMU3aLNN noeTepMnHaHTa MaTpuubl Bbl6paHHbIX 6a3unCHbIX YacTul,.

Tema 2. dopmbl yueTa MaTepuanbHOro 6anaHca v ycnoBuii paBHOBECHUS.
HesaBncrMble KOMMOHEHTbI 1 MaTPULbl CTEXMOMETPUMN B XUMUYECKNX PeaKLUsIX.

CDOprI ydeTta MatepunasibHOro H6anaHca u yCﬂOBI/II7I paBHOBECHKA. MaTtematmnyeckoe onucaHne XMMMYeCcKnxX CUCTEM MOXHO
npoBOONTb C NCMONb30BaHNEM NMHENHON anre6pb|. I'Ipvl 3TOM KOMIMOHEHTbl MOXHO nogpas3nenntb Ha 3aBNCUMbIE N
He3aBucumble. Toroa HI06YIO HacTuuy MOXHO Nony4YnTb No peakuunu, BK/toYatollel Bce 6a3nCHbIe 4acTuLbl.

Tema 3. MNocTaHoBKa 06paTHbIX XMMUYecKux 3apad. MooenbHbIi 06EKT U ero HeM3BeCTHble COCTOSIHUSI.
MonaenbHbIn 06 bEKT 1 ero HEM3BECTHLIE COCTOSHUS.
MogernbHbIn 06beKT ? COBOKYMHOCTb MCTOYHMKOB Mofei B 06nact HabnioAeHN, XapakTepuayemMyo MHOXECTBOM

BO3MOXHbIX COCTOSHWUIA ans KOTOpPbIX HA OCHOBAHNN N3BECTHbIX 3aKOHOB NpUpPOoabl, MOTYT ObITb npenckasatHbl
oXungaemble 3Ha4eHU4 none|7|.TpV| Tnosble Pa3HOBUAHOCTN HEN3BECTHbIX COCTOSIHUIA MOAenbHOro obbeTa:

a) KayecTBeHHble COCTOAHUSA

6) KonnyecTtBeHHbIe COCTOSIHMS

B) KayecTBeHHO KONMYECTBEHHbBIE COCTOSHUS

Tema 4. 3kcnepuMeHTanbHoe none HabnoaeHun. TeopeTnyeckoe nosne M3aMepeHnn

dkcnepvMeHTanbHoe none HabnoaeHuii. TeopeTnyeckoe none cpaBHeHuin. DYHKLUMM NPSIMOro pacyeTa TeopeTUYeckoro
nons ons Metonos pH-meTpun, crnekTpodpoToMeTpun, MeToda pacTsopumocTtu, Metona SMP 1 NOTeHUMOMETPUYECKOro
meTona. MoXHO BblOENNTb HECKOMBKO Cy4aeB: BEKTOP M3MEPSEMbIX CBOWCTB COAEPXMNT SNeMeHTbl, OTnYatowmecs ans
KaX QoW KOMMIEKCHOM G0OPMbI NMPOU3BOSbHLIM 06Pa3oM; BENUYNHBI BCEX (DaKTOPOB MHTEHCUBHOCTYM PaBHbl HYNiO 3a
WCKNIOYEHNEM OJHOr0; HEKOTOPbIE 3/IEMEHTLI BEKTOPa paBHbl MeXay coboit, a ocTanbHbIe PaBHbI HY/IO; 31EMEHTHI
BEKTOpA CYTb CTEXMOMETPUYECKNE KOSPULIMEHTHI MO OOHON U3 6A3UCHbIX YaCTML,.

Tema 5. Mopenu JKCNnepuMeHTanbHOro Marepuana. 3aKkoHbl pacnpepneneHusi BeposiTHOCTEN HaXOXAOeHUsA
3KCrnepuMeHTanbHOro U TeopeTuYeckux nonen.

Mogenu akcnepuMeHTanbHoro Matepuana. 3akoHbl pacnpeneneHmnst BeposiTHOCTEN PacXoXAeHUs 9KCNepuMeHTanbHoro
1 TeopeTnyeckux nonei. JInHeHble 3aKOH 1 MeTod MakcuManbHOro npasaononobus (sspuctnyeckuii meton).dns
PUKCUPOBAHHOIO Habopa daHHbIX 1 6a30B0I BEPOATHOCTHON MOAENW, UCMONb3YS METO MakCMManbHOro
npasgononodus, Mbl NOMY4MM 3HAYEHNUS NapaMeTPOoB MOAENW, KOTopble AenatoT AaHHble "6onee 6NN3KUMK" K peanbHbIM.
OueHka MakcuManbHOro npasoononodus 0aét yHUKanbHbIA U NPOCTOM cnocodb onpeaenvTb PelieHns B cnyyae
HOpMasibHOro pacnpeneneHus.

Tewma 6. npSIMbIe u 06pa1'|-|b|e 3apayn Xmmn4yeckoro pasHoeecusi. Marematuueckas TPaKTOBKa. dusmnyeckas
TPaKTOBKa

MpsiMble 1 obpaTHble 3aaaqn xummyeckoro pasHosecus (Mathcad, CPESSP).

Matematnyeckas TpaktoBka. duanyeckas TpakToska. [1psmas 3agada pacyera paBHOBECHOMO COCTaBa COXHOM
CUCTEMDI. OﬁpaTHaﬂ 3apgaya. OnpeneneHme TepMoanHaMmnyeCcknx n Ka4ecTBeHHbIX NapaMeTpoB B 3KCNepnMeHTalibHOM
noJie Ka4eCTBEHHbIX N KOJTMYECTBEHHbIX Ha6mo,ueH|/||7|.

Tema 7. KonuuectBeHHble o6paTHble 3agadyn. TUNoBbie MOAENN 3KCNepuMeHTanbHOro Marepuana
KonunyecTBeHHble 0bpaTHble 3a8auqu.
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TvnoBble MOAENV 3KCNEPUMEHTANIbHOrO MaTepuana. Mogenu npsiMbix uamepeHnin. Mooenu KoCBeHHbIX U3MepPeHuii ¢
NIMHEHOM 3aBNCMMOCTBIO MOLENbHOMO NONS OT HEM3BECTHBIX NapaMeTpoB. B obwem cnyyae matemaTnyeckas obpaboTka
3KCNepUMEHTaNbHbIX AaHHbIX MPECNeayeT Lenn HaxoXAeHUs MO4eNn n3y4aeMoro o6bekTa 1 onpeaeneHus
napameTpoB, XapakTepunayoWnx aTy MOLENb.

Tema 8. PyHKUMM 06pa3oBaHUSA B ABYX6a3MCHbIX U MHOrO6a3UCHBLIX CUCTEMaX MO AaHHbIM PU3NKO-XUMUYECKUX
N3MepeHUn.

DyHKUMM 06pa3oBaHNs B ABYXHA3UCHBIX 1 MHOrOHa3UCHbIX CUCTEMAX MO AaHHBIM (OU3NKO-XUMUYECKUX UBMEPEHWIA
(pH-meTpun, AMP-penakcaumun. Metoga pacTBOPUMOCTH, CMEKTPOCKONMM 1 noTeHumomeTpun). CpenHee Yicno Monekyn
KoMnoHeHTa b(i) oTHocuTenbHO b(j) npeacTasnser KONMYECTBO KOMMOHEHTA, CBA3aHHOI0 B CPeOHEM Ha OAMH MONb b(j)=
b(2): n=(b(1,0)-b(1))/b(2) Ncnonbays ypaBHeHns MaTepuanbHoro banaHca ans nonei HakonneHns, yHKUMIO
06pa3oBaHMs N MOXHO BbIPA3NTb Yepes 0N HAKOMNEHNS! KOMMIEKCOB.

Tema 9. HeKOTopre TUNoBble OLeHO4YHbIe npouenypbl. MeTton makcuManbHOro ﬂpaB,IJ,OI'IO,I:I,06l/I9|. CDyHKLIMI/I
AO0CTaTO4YHOro npmema.

HeKOTOpre TnoBble OLUEeHOYHbIe npouenypbl. OueHnBaHue ¢ MCNoNb30BaHNEM FOTOBbIX TeopeTndeckunx peLIJeHVIIZ.
I'Ipomssoanb||7| Ha60p OUEHOYHbIX I'IpOLI,e,D,yp.A,D,,D,I/ITI/IBHaﬂ MoLeslb 3KCNepnMeHTasibHOro Mmarepuana. MeTon
MaKCuManbHOro I'IpaB,EI,OI'IO,D,Oél/Iﬂ.q)yHKLI,I/II/I OOCTaTo4HOro npuema. B Cchny4ae, ecnn cnyanHaﬂ KOMIMNOHEHTa
HekoppenuposaHa, PyHKUNSA 00CTaTOYHOro npuema coenagaet (byHKLI,I/IGVI MeTona HaMMEeHbLNX KBaapaTtos.
3ameyvaHnst OTHOCUTENbHO ONTUManbHbIX METOOO0B OLEHMBaHMS. MeTon HanMeHbLINX KBanpartos.

Tema 10. OnucaHue MOHOSAOEPHbIX KOMMJ/IeKCOB C KOOpAUMHAaUMNOHHbIMU YUCNaMU 5-12

OnvcaHne MoHOSILePHbIX KOMMNIEKCOB C KOOPAUHALMOHHbBIMK Yiucnamm 5-12. KoopauHaunoHHoe yucno 4. Cnyyai
6onblueit BbIrOAHOCTU KBALPATHOro okpyxeHusi. KoopamHaumoHHoe Yncno 5. Hanbonee aHepretTnyecky BeirogHas
goopMa - TpuroHansHas Gunupamuaa. DakTopbl, CNOCOHCTBYIOWME SHEPTETUYECKON BbIFOAHOCTW KBaApPaTHOM
nupamuabl. KoopamHaunoHHoe Yncno 6. OcobeHHOCTM MOHO- B1C- U TPUC -XenaTos.

Tema 11. Meton monekynspHon MmexaHuku. Mogens [awesckoro-lfnsimosaroro

CoBpeMeHHOe cofepxaHne NoHATUS "CTpykTypa Monekynbl, komnnekca". MpuHuun BopHa- OnneHrelimepa. Meton
MONEeKynsipHoi MexaHuku. C1noBoe Nnone 1 ero noTeHUManbHble OyHKLMK. PaznnyHble cnocobbl 3aaaHns reoMeTpuu,
BHYTpeHHue koopanHathl. Mogens Hawesckoro-lnsmosatoro

TopcuoHHble noTeHumansl. PaBHoBecre KOHPOPMEpPOB.

Tema 12. TopcUOHHbIE NoTeHUManbl. PaBHoBecue KOHdOpPMepoOB

HeobxonomMMocTb BBeoeHUS TOPCMOHHbIE NOTEHUMaNoB, X HECBOOMMOCTb K APYrMM Tunam B3aumoaeiicteuii. Obwmii BuA
pPas3noxeHus TOpCI/IOHHOI7I 3Heprun B psan CDypbe. TOpCVIOHHbIe noteHuunasnbl, onucbiBaroWne BHyTpeHHee BpaleHne B
3aMeLlleHHbIX ankaHax.

TopCUOHHbIE NOTEHUMANbI KAPOOKCK - FPYNM B 3aBUCMMOCTW OT CTEMEHM NOHM3aumun. PaBHoBecue KOHPOPMEPOB

Tema 13. MeToa napaMarHUTHOro ABYNyYenpenomMneHus

MeTon napamarHuTHoro ABynydenpenomneHus. Kpyroeoe v niHeiHoe ABynydenpenomneHune. KeagpatmyHas
3aBMCUMOCTb [BYNy4enpenoMIeHns OT HanpPsSXXeHHOCT MarHUTHOrO NONst ANs UCTUHHBIX PacTBOPOB. Bknaabl
ONaMarHUTHOro, NapamarHMTHOro agdPEeKTOB U TMMEpProsNsipU3yemMocTm.

SkcneprMeHTanbHas cxema HabnaeHns agodhpekTa MarHUTHOrO ABYYHENPENoOMIEHUS.
Tema 14. KoHcTaHTa KoTTOHa-MyTOHa 1 KOHCTaHTa NnapamarHUTHOro AByy4YenpenoMieHUs

KoHcTtaHTa KoTToHa-MyTOHa 1 KOHCTaHTa napaMarH1UTHOro ABynydenpenomneHms. CnocobHOCTb MONEKYNbI K
OpVEeHTaUMN BHEWHWMM MarHUTHbIM NONEM ONpPenensieTcs COOTHOWEHNEM KOMMOHEHT TEH30pa MarHUTHOW
BOCMPUMMYMBOCTU, & B3aNMOOENCTBUS CO CBETOM - KOMMOHEHTaMU TEH30pa ONTUYECKOW NoNsprU3yeMoCTy.
MonekynspHas xapakTepucTuka oByny4enpenomMieHns MoXeT ObiTb NPeAcTaBNeHa Kak PasHOCTb pedpakumii ons
0ObLIKHOBEHHOTO 1 HEOOBLIKHOBEHHOIO NyYeiA.

Tema 15. Mo.uenupoaal-wle KOHCTaHTbl NapaMarHUTHOro geyny4dyenpenomsneHnsa ¢ noMoLlbo metoaa
MOﬂeKyﬂilpHOﬁ MeXaHUKW.

MO,EI,eﬂI/IDOBaHVIe KOHCTaHTbI NapaMarHUTHOro asynyyenpenomneHns ¢ noMmouwbio Metoga MOﬂeKynﬂpHOVI mMexaHukun. [ns
pacyeTa reoMeTpun KOMNIeKCHoro coegnHeHnd B cMnoeoe none HeobXx0,AUMO BBECTM onpeneneHHble KOppeKTuBblI. B
cny4yae UMKNNYeckux gpparMeHToB B KOMMnekce HeobX0AUMO HanoXuTb yCcnoBusa CTarmneaHnsa Ha 3aBUCUMble CBA3N.
HeobxonouMbl faHHbIE MO NOHHbBIM pannycam MOHOB MeTannoBs 1 onnHam CBA3EN MeTa/- NMMraHm.

Tema 16. CTpykTypa MOHOTapTpaToB NaHTaHoMAoB. MogenvpoBaHue nMraHaHoOro ckenerta

rlepBbIM 3Tanom B oNTMMnN3aunm reoMeTpmn MOHOTAPTPAaTOB NAHTAHOUOOB MOXHO CHUTATb ONTUMN3AUNIO reoOMeTpuin
nuraHgHoro ckeneta. AnuHbl cBS3e naHTaHoup - ,EI,OHOprII7I adTOM Kucnopona Hano B34Tb Kak cpenHee 3Ha4YeHne 3
Bbl60pKI/I Ona poacTBeHHbIX coeanHeHnin. ns pacyeTa napaMeTpoB NoTeHumana HeBaneHTHbIX B3aMMO4ENCTBUI
HeobX0AUMbI aHHbIE Mo MOHHOMY pagunycy naHtaHounna c Hanbonee BEpPOATHbIM KOOPpANHALWNOHHbBIM YAC/IOM.
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Tema 17. YueT ruapatHOro oKpyxeHusi, Bbioop Hanbonee 3Ha4MMbIX CTapTOBbIX CTPYKTYpP
KoopavHaumoHHas cihbepa noHa naHtaHouaa, cogepxalas nuraHa, onxHa

6bITb [OMONHEHA MOleKynamm pacteopuTens (Boabl) Ans co3faHus Hambonee BEPOSTHOrO KOOPAMHALMOHHOMO YMcna.
Mpw aTOM, ecnu cunTaTh TaPTPATO-NUraH TPUAEHTaTHbIM, Heobxoaumo unmu 5 monekyn soapl (K4=8), unn 6 (K4=9). Mpwn
pacyeTeT TEOPETUYECKUX KOHCTAHT ABYNy4YenpenoMneHns aHn3oTponuen MarHMTHON BOCPUMMUYNBOCTN TapTpaTo-
fMraHia MoXHo npeHebpeyb.

Tema 18. OCHOBHbIe COCTaBnsIOLLLME NOAX0AA K MOAENMPOBAHMUIO CTPYKTYpPbl KOMM/IeKca

B MonennpoBaHum CNoXHbIX FETEPO- 1 NMONUALAEPHBIX KOMMIEKCOB COBOKYMHOCTbIO METOA0B NapaMarHuTHOro
LBYNYYENPENOMNEHNS U MONEKYNSIPHOM MEXAHWKU MOXHO BbIAENNTb HEOXOAVMOCTb y4YeTa Cneayowmnx qoakTopos:
MOLENVPOBAHMWE MMAPATHOrO OKPYXEHMWS MOHOB METANNOB, Y4ET KOH(DOPMALMOHHOIO NOBELEHUS NuraHaa, obpasosaHue
WOHHBIX aCCOLMATOB C KOMMOHEHTaMU pacTBopa, 3afaHne napameTpoB, YUUThIBAIOWMX CTEPEOXMMUYECKME TpeboBaHMS
voHa MeTanna.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHuns Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosiTeNbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO NO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNnbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin dPepepaunm ot 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEro NpodheccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) doeaepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OUeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNAHUPYEMBIM pedynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeEMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAMMON A1l OCBOEHUSI AUCLIMIMHBI (MOAYNS)

OcBoeHuWe oncumMnnnHbI (MOoyns) npeanonaraeT n3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOI nuTepaTypbl.
Nutepatypa MoXeT BbITb BOCTYMHA 0byyaloWUMCs B OAHOM M3 ABYX BapuaHToB (b0 B 060MX U3 HUX):

- B 9NIEKTPOHHOM BUIE - Yepe3 3NEeKTPOHHbIe BUBNNOTEYHbIE CUCTEMBI HA OCHOBaHMM 3akntoyeHHbIX KPY norosopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Anekcees B. M. u op. C6opHuMk 3amay no ontummnsaumm: Teopus, NpuMepsbl, 3a8aum -
http://www.krelib.com/matematika/1466

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

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

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

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

nekuum PaboTa ¢ KOHCNEeKToM NeKuuii:

HeobxoomMMo npocMatpuBaTtb KOHCMEKT Cpasy nocne 3aHSTUiA, OTMETbTe MaTepuan KoHcrnekTa
NeKunin, KOTOPbINA

BbI3bIBAET 3aTPyAHEHMSA AN NOHMMaHUS. [onbiTaiTeCb HAWTU OTBETHI HA 3aTPYOHUTENbHbIE
BOMPOChbI, UCMOSb3Yy4

pekoMeHoyemyto nutepatypy. Ecnm camocTosTensHo He yaanocb pasobpaTbcs B Matepuane,
cchopmynmpyiiTe Bonpockl 1 06paTUTECh 3a MOMOLWbBIO K MpernoaasaTento Ha KOHCYNbTauum unm
6nuxariwei nekumn. PerynsipHo oTBoauTe BpeMs Osl NOBTOPEHUSI NPOiAeHHOro Matepuana,
NpPOoBepss CBOU 3HAHWS, YMEHNS N HABbIKM MO KOHTPOSIbHbIM BONPOCaM.

npakTuyeckme | Heob6xoaMmo npopaboTatb PEKOMEHAOBAHHYIO NMMTEPATYPY, & TaKXe N3y4nTb PyKOBOACTBA K
3aHATMA nporpamMMam onTMMU3aumm reoMeTpmm n MatemMaTnyeckoro mogennposaHns pasHosecuii (CPESSP).

O3HAKOMUTCS C PELIEHMSIMM TUMOBbIX 334a4 MO NOCTPOEHWI0 U30BpaKeHN MONEKYN 1 pacyeTy

reoMeTpMYeCKMX xapakTeprucTuK, No ONpeneneHnto coctasa U yCTONYMBOCTU KOMMNEKCHbIX (OOPM.

camocTosl- | CamocTosiTenbHas paboTa NPOBOAMTCS C LENbIo Yriy6neHns 3HaHuin no AUCUMMHE U

TenbHasl npeLycMaTpvBaer:

pabota - YTEHWEe CTyAEeHTaMn PeKOMEHA0BAHHOW NMTEpaTypbl M YCBOEHME TEOPETUYECKOro Matepuana
OVNCUMNMVHBI;
- MOArOTOBKY K MPaKTUYECKUM 3aHsTAM, nabopatopHbiM paboTtam;
- paboty ¢ VIHTepHeT-UCTOYHMKAMU;
- MOArOTOBKY K cade npakTuyeckmx paboT, BoIMOSHEHWIO TECTOBbLIX 3a4aHuii U clade aK3aMeHa.
MnaHnpoBaHWe BPEMEHN Ha CaMoCToATENbHYO paboTy, HEOBXOAMMOro Ha M3y4YeHUe HaCToSIWEeN
LMCUWNIVHBI, CTYAEHTAM Jlydlle BCero OCyLWecTBsSITb Ha BECb CEMECTp, NpeLycMaTpmBas npy aToMm
perynspHoe NoBTOpeHVe NpoiaeHHOro Matepuana. MaTtepuan, 3aKkOHCNEKTUPOBaHHbIA Ha NeKUusX,
HEeobXxoAMMO PErynsipHo LOMO/HSATL CBEAEHUSMY U3 IMTEPATYPHBIX UCTOYHVKOB, MPEACTaBNEHHbIX B
paboyei nporpaMMe aucLMnAnHbL. o Kax 4o U3 TeM ANs CaMOCTOSTENbHOIO N3y4eHus,
npuBeaeHHbIX B paboyei nporpaMMe OUCLMMIMHBI ClefyeT CHavyana npoymTars peKOMeHA0BaHHYI0
nmTepatypy 1 npu Heo6XoANMOCTM COCTaBUTL KPATKMN KOHCTIEKT OCHOBHBIX MOMOXEHWIA, TEPMUHOB,
CBeeHW, Tpebylowmx 3anoM1UHaHNs 1 SBNSIIOWMXCS OCHOBOMONaraowymmy B 3Toin Teme 1 Ans
OCBOEHUS MOCNeayoWmx pasnenos Kypca.

3ayet YcnelwHas NoAroToeka K 3a4eTy BO3MOXHA NMILb B Clly4ae CMCTeMaTNYeCcKol CaMOCTOSTENbHO
paboTbl B X04e Bcero ceMecTpa. HenocpeACTBEHHO Nepen 3a4eToM HeoOX04MMO NpoYMTaTh BCE
KOHCMEKTbI NEeKUUIi 1 pelleHns TNoBbIX 3aaad. [Mpu peleHnn 3agaqnii B 9k3aMeHaUMoHHOM Gunerte
[N paunoHanbHOro UCMOoNb30BaHNA OTBEAEHHOTO BPEMEHU fyylle BHavane oTBeTUTb Ha BOMPOCHI,
KOTOPbIE Bbi3blBAIOT MEHbLLE BCEro 3aTpyAHEHUI, PelnTb pacyéTHble 3adayn, a Nocne BepHyTbLCS K
3a4aH1sIM MNOBbIWEHHON CNOXHOCTW.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTumeguitHas ayoutopums.

KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI NS nepefadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obyyatolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX TEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOIo 0by4yeHus, NpoBeIeHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPYMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIWIA ONsi OpraHmM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atollMcst UHBANUAOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IrOC BO n yyebHbiM nnaHom no HanpasneHunto 04.03.01
"Xumung" n npodouno NoAroToBKU "He NpeaycMOTpeHO".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.1]1B.05.02 5neKTpOHHO-BbIYNCNTEIbHbLIE MALWHbI 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: 2018

OcHoBHas nuTeparypa:

1. MaTtemaTtnyeckas o6paboTtka pe3ynbTaToB XMMUYECKOro aKCreprMeHTa: y4ebHo-meToanyeckoe nocobve ons
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
yHusepcuteTt, 2010.759 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.
CanbHukoB.- KasaHb: KazaHckuii (Mpreonxckuit) @enepansHblil yHueepcutet, 2010. - 60 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. - 558 c.:
http://znanium.com/bookread2.php?book=206346

JdononHutenbHaa nuteparypa:
1. YyebHo-meTonmyeckoe nocobue no MHgpopmatuke / KasaH. dpeaep. yH-T; [aBT.-cocT.: B. M. HacbipTauHos, B. E.
Kocapes].?KasaHb: KazaHckuin yHusepcutet, 2011.7132 c.
2. TatapuHos [1.A., HemTapes A.B. OHnaiiH NoMcKoBble CUCTEMbI HAy4YHO MHAhopMaumu. / y4ebHO-MeToamn4eckoe
nocobue. - KasaHb: KazaHckuii (MprBonxckuil) goenepanbHblii yHuBepcutet, 2013. - 30 c. MoapobHocTy:
http://kpfu.ru/publication?p_id=72662
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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: 2018

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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