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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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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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OK-7 FOTOBHOCTbIO K CamMopassuTuio, camopeannaaumm, UCnoib30BaHNI0 TBOPYECKOro

noteHumana (OK-7);

OriK-4 CrnocobHOCTbIO pelaTtb 3aaayn NpodoeccnoHanbHom AesTeNbHOCTU Ha OCHOBE
MHHOPMALMOHHOI 1 B1BIMOrpadonyeckon KynbTypbl C NPUMEHEHNEM
MHGOPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOMOTUIA N BLIYUCANTENbHbBIX CPEACTB C
Y4ETOM OCHOBHbIX TPeHOBaHMIA MHGOPMaLMOHHOK 6e3onacHocTn (OlNK-4);

Orik-5 CrocoBHOCTLIO K NMoucky, 06paboTke, aHanmay Hay4Ho nHbopMaumm u
POPMYNMPOBKE Ha NX OCHOBE BbIBOAOB W npeanoxeHui (OrK-5);

MNK-6 BafeHNeM COBPEMEHHBLIMI KOMMbIOTEPHBLIMW TEXHONOTUSIMA NP MNaHUPOBaHNM
nccnenoBaHuin, nonyyeHun n odbpaboTke pesynbTaToB Hay4HbIX 3KCMEPUMEHTOB,
cbope, 0bpaboTke, XpaHeHUW, NPEeLACTABNEHNM U NepefaYye Hay4HON nHhopMaLumm
(MK-6);

Obyqarowmincs, OCBOVBWNIA AUCLUANAUHY (MOOY/b):
JonxeH 3HaTb:

obuwue 3aKOHOMEPHOCTN NpoTeKaHNAa XMMNYeCKnx peaKu,w?l B pactBopax n TBep,EI,OIZ (*)336, OCHOBbI XMIMMYECKOMN
TepMoANHAMUKN OCHOBHbIE TUMbl KOOPOANHALWMOHHbBIX MOIN34P0B MeTannoB, OCHOBHbIE TUMbl NONNALOEPHbIX
KOMMNEeKCOoB.

JonxeH ymeTb:

npeacTaBnsaTb Habop paBHOBECUIA B BUAE CTEXMOMETPUYECKO MaTpuLbl, MPOBOAUTL pacyeT paBHOBECHOIO COCTaBa
C ncnonb3oBaHveM naketa Matcad, paccumTbiBaTb reOMETPUYECKME NapaMeTpbl KOOPAMHALMOHHbLIX MNONN3APOB

JlonxeH BnageTb:

TeopeTn4yeCkMMn 3HaHNAMN O XMMNYECKOM 3KCNMepruMeHTe N BO3SMOXHOCTAX CTAaTUCTUYECKNX Hpeﬂ,CTaBﬂeHMVI npun
Ka4yeCTBEHHOM 1 KONIM4eCTBEHHOM ONMNCaHN CNOXHbIX PAaBHOBECHbIX CUCTEM

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

TeopeTnyeckme 3HaHnA O XMMNYeCKOM 3KCnepuMeHTe N BO3MOXHOCTU CTaTUCTUHECKNX Hpeﬂ,CTaBﬂeHVIVI npu
Ka4yeCTBEHHOM 1 KONMM4eCTBEHHOM ONMNCaHNN CNOXHbIX PABHOBECHbIX NCTEM

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa gucumnnuHa (Mogynb) BkNtoYeHa B pasgen "B1.B.AB.5 OucumnnuHbl (Mogynn)" OCHOBHON NPOheCCUOHANbHOW
obpaszoBatenbHoi nporpammel 04.05.01 "dyHaameHTanbHas U NpuKnagHas xmMusi (He NpeaycMoTPEHO)" U OTHOCUTCS K
AUCUMNAMHaM no 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).

KoHTakTHas 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.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucuunnavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl

Tema 1. He3zaBncrMblie KOMNOHEHTbI 1
1. |MaTpuubl CTEXMOMETPUM B 6 1 1 0 2
XVIMUYECKUX peakLmsX.

Tema 2. ®opMbl yyeTa
2. |matepuanbHoro 6anaHca v ycnosuli 6 1 1 0 2
paBHOBECUSI.

Tema 3. NocTaHoBKa 06paTHbIX
3. [xummyecknx 3anau. MonenbHbii 6 1 1 0 5

" lo6bekT 1 ero Hems3BecTHble
COCTOSIHUS.

Tema 4. SkcnepvMeHTanbHoe none
4. |HabnoneHwnin. Teopetuyeckoe nosne 6 1 1 0 2
n3mepeHui

Tema 5. Mogenu
9KCNepuMeHTaNbLHOro Matepuana.
5 3aKoHbI pacnpeeneHuns 6 1 1 0 >
BEPOSTHOCTEN HAXOXAEHNS
9KCMNEPUMEHTANTILHOIO 1
TEOpPeTMNYECKNX Nnonem.

Tema 6. MNpsMble 1 obpaTHble 3aaaun

6. [X¥Mn4eckoro pasHoBecKs. 6 1 1 0 5
" IMaTemaTnyeckas TpakToBKa.

dusnyeckas TpakToeka

Tema 7. KonnuectBeHHble obpaTHbie
7. [3apaymn. Tvnosble Mogenu 6 1 1 0 2
aKcCnepuMeHTanbHOro marepmana

Tema 8. dyHkUMM 06pa3oBaHs B
8 LByx6a3UCHbBIX 1 MHOro6a3nCHbIX 6 1 1 0 5
" [cnctemax no maHHbIM

PUBNKO-XMMUNYECKUX U3MEPEHMWIA.

Tema 9. HekoTopble TUNOBbIE
g, [oueHouHbIe npoLeaypsi. MeTon 6 1 1 0 5

" IMakcMManbHOro npaenononobus.
®yHKUMM JOCTATOYHOroO npuema.

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

Tema 11. MeTtogn MonekynsipHow
11.|mMmexaHuku. Monoenb 6 1 1 0 2
Jawesckoro-lnsmoBaToro

Tema 12. TOPCMOHHbIE NOTEHUMANDI.
12. PaBHoBecHe KOHhOpMEPOB 6 1 1 0 Z

Tema 13. MeTon napaMarHMTHOro
13. OBYynyyYenpenomMneHus 6 1 1 0 2

Tema 14. KoHcTaHTa

14. KoTtToHa-MyToHa v KOHCTaHTa 6 1 1 0 5
napamarHuTHOro

OBYyny4enpenomneHns

Tema 15. MogenvposaHue
15, [<OHCTaHTbI NapamarHTHOro 6 1 1 0 5

OBYny4yenpenoMneHnst ¢ MoMoLLbIo
MEeTOAa MONEKYNSAPHON MEXaHUKN.

CrpaHnua 4 n3 12.
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 16. CTpykTypa MOHOTapTpaToB
16.|naHTaHonoB. MogennposaHue 6 1 1 0 2
nuraHOHoro ckeneta
Tema 17. Yyet rugpatHoro
17.|okpyxeHus, Bolbop Hambonee 6 1 1 0 2
3HAYMMBIX CTAPTOBbIX CTPYKTYP
Tema 18. OcHOBHble cocTaBnsiloWmEe
18.|noaoxomna Kk MoaoenMpoBaHuio 6 1 1 0 2
CTPYKTYypbl KOMMaekca
Utoro 18 18 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. HesaBucuMble KOMMOHEHTbI U MaTPULLbl CTEXMOMETPUM B XMUMUYECKUX peakLUsX.

DTanbl pa3BUTUS PELIEHUS NPAMBIX U 00paTHBIX 3a4a4 NPY KONMYECTBEHHO-Ka4eCTBEHHOM OMNMCaHNN XMMUYECKMX
nccnenoBaHuin. HezaBncrMble KOMMOHEHTLI 1 MATPULLLI CTEXMOMETPUN B XUMMUYECKIX peakumsix. MNpsmas 3amada -
onpeneneHne CoCTOSIHUSI TEOPETUYECKOro MNons B NPOCTPaHCTBe HAbNoAEHUIA Kak doyHKLNSI COCTOSIHWS MOAENbHOMO
obbekTa.

MeToabl nx onpeneneHus. MeTtonbl MUHUMM3aLN neTepMnHaHTa MmaTpuubl Bbl6paHHbIX 6a3nCHbIX 4acTuu.

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

(DOprI ydyeTta MatepunasibHOro H6anaHca u yCJ'IOBI/II7I paBHOBECHKA. MaTtematmnyeckoe onucaHne XMMMYeCKnx CUCTEM MOXHO
npoBOONTb C NCMONb30BaHNEM NMHENHON anre6pb|. I"Ipvl 3TOM KOMIMOHEHTbl MOXHO nogpa3nenntb Ha 3aBNCUMbIE N
He3aBucumble. Toroa l'IiOéer 4acTuuy MOXHO Nony4nTb No peakuunu, BK/toYatollel Bce 6a3nCHble 4acTuLbl.

Tema 3. NocTtaHoBKa 06paTHbIX XuMUYeckux 3aaad. MoaenbHbin 06BHEKT U ero HeM3BeCTHbIE COCTOSIHUS.
MogenbHbIn 06BEKT 1 €ero HEM3BECTHLIE COCTOSIHUS.

MonenbHblii 06beKT - COBOKYMNHOCTb NCTOYHNKOB noneii B obnactu Ha6mo,ueHv||7|, XapakTepnlyemyo MHOXeCTBOM
BO3MOXHbIX COCTOSIHUIA ANs KOTOpPbIX HA OCHOBAHNN U3BECTHbIX 3aKOHOB NPpUpPOoAbl, MOTYT ObITh npenckasaHbl
OoXwnaoaemble 3Ha4eHus I'IOJ'IGI7I.TpM TMnoBble Pa3HOBUAOHOCTN HEN3BECTHbIX COCTOSAHWUIA MOAENbHOI0 00beKTa:

a) KayecTBeHHbIE COCTOSHNS
6) KonnyecTBeHHble COCTOSHUS
B) KayeCTBEHHO KONMYECTBEHHbIE COCTOSHMUSA

Tema 4. SkcnepumeHTanbHoe none HabnwaeHun. TeopeTnyeckoe none U3MepeHui

okcnepvMeHTanbHoe none HabnoaeHuii. TeopeTnyeckoe nomne cpaBHeHUin. DYHKLUMM NPSIMOro pacyeTa TeopeTUYeckoro
nons ons Metonos pH-meTpun, crnekTpodpoToMeTpun, MeToda pacTesopumocTti, Metoaa SMP 1 NOTEeHUMOMETPUYECKOro
meTona. MoXHO BblOENNTb HECKOMBKO Cy4aeB: BEKTOP M3MEPSIEMbIX CBOWCTB COAEPXMNT SNeMeHTbI, OTnYatowmecs ans
KaX QoW KOMMNEKCHOM G0OPMbI NMPOU3BONbHLIM 06Pa30M; BENMUYNHBI BCEX (DaKTOPOB MHTEHCUBHOCTM PaBHbl HymiO 3a
WCKNIOYEHNEM OJHOr0; HEKOTOPbIE 3N1EMEHTLI BEKTOpa paBHbl Mexay coboit, a oCcTanbHbIe PaBHbI HY/IO; 31EMEHTHI
BEKTOpA CYTb CTEXMOMETPUYECKNE KOIRULIMEHTHI MO OHON U3 6GA3MUCHbIX YaCTuL,.

Tema 5. Monenu aKcrnepuMeHTanbLHOro marepuana. 3akoHbl pacnpegeneHus BePoOATHOCTEN HaxoXaeHUs
3KCMEepPUMEHTaNIbHOro U TeopeTUYECKUX Nonen.

Mogenu akcnepuMeHTanbHOro Matepmana. 3akoHbl pacnpeaeneHuns BEPOSTHOCTEN PaCXOXAEHNS 9KCNEePUMEHTanbHOro
1 TEOPETUYECKIMX Nonel. JIMHelHbIe 3aKOH 1 METOL MakCUManbHOro NpaBnononobus (aBpucTnieckmin meton). ns
PVKCUMPOBaHHOro Habopa AaHHbIX U 6a30BOM BEPOSTHOCTHOM MOLENV, UCMONb3Ys METOL MakCUManbHOro
npaenononobus, Mbl MONMy4M 3HAYEHWSI MapaMeTPOB MOLENM, KOTOpbIE AENaT AaHHble "6onee 6nm3knmMmn” K peanbHbIM.
OueHka MakcyManbHOro Npaenononobust Aaét yHUKambHbIA U NPOCTOW Crnocob onpenenuTb PELEHUs B Cryyae
HOpPManbHOro pacnpeneneHus.

Tewma 6. npﬂMbIe u 06pa1'Hb|e 3apadyn Xmmn4yeckoro pasHoeecusi. Martematuueckas TPaKTOBKa. dusnuyeckasn
TPaKTOBKa

CrpaHnua 513 12.
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MpsiMble 1 0bpaTHble 3aaa4n xumMmyeckoro pasHoeecust (CPESSP).

Matematnyeckas TpaktoBka. duanyeckas TpakToeka. [1psmas 3agada pacyera paBHOBECHOIO COCTaBa CMOXHOM
CUCTEMDI. O6paTHa9| 3apaya. OnpeneneHme TepMoonHaMnyeCcknx n Ka4eCcteeHHbIX NapaMeTpoB B 9KCNepnMeHTaibHOM
noJie Ka4eCTBeHHbIX N KOJTINYECTBEHHbIX Ha6J'I}OJJ,eHVII7I.

Tema 7. KonnyecrtseHHble 06paTHble 3apauyu. Tunosble Moaenun JKCNnepuMeHTanbHOro Marepuana
KonunuyectBeHHble O6paTHbIe 3anadn.

TunoBble MOAENU aKcnepuMeHTanbHoro Matepvana. Mogenm npsmbix MamepeHnin. Mooeny KOCBeHHbIX M3MepeHNit ¢
NMHENHON 3aBUCUMOCTBIO MOLENbHOrO MONS OT HEU3BECTHBIX MapameTpoB. B obuem cnydae matematuyeckas obpabortka
3KCMEPUMEHTaNbHbIX AaHHbIX NpecneayeT Lenu HaxoXAeHUs MOAENN U3y4aemMoro o6bekTa 1 onpeaeneHns
napameTpoB, XapakTepu3yoLWwmnx aTy MOLENb.

Tema 8. dyHKUUMN 06pa30BaHUA B BBYX6a3MCHbIX 1 MHOro6a3nCHbIX CUCTEMax NO AaHHbIM (PU3MKO-XMMUYECKUX
M3MepeHun.

DyHKUMM 06pa3oBaHNs B ABYXH6A3UCHBIX 1 MHOFOHa3UCHBIX CUCTEMAX MO AAHHBIM (OU3NKO-XUMUYECKUX UBMEPEHMIA
(pH-meTpun, AMP-penakcaumun. Metoga pacTBOPUMOCTH, CEKTPOCKONMM 1 noTeHumomeTpun). CpenHee YiCcno Monekyn
KoMnoHeHTa b(i) oTHocuTenbHO b(j) NnpencTasnseT KONMYECTBO KOMMOHEHTA, CBA3aHHOI0 B CPEOHEM Ha OAMH MONb b(j)=
b(2): n=(b(1,0)-b(1))/b(2) Ncnonbays ypaBHeHns MaTeprnanbHoro banaHca ans oonei HakonneHns, QyHKUMIO
06pa3oBaHMs N MOXHO BbIPA3NTb YEPEe3 0N HAKOMNEHNS KOMMIEKCOB.

Tema 9. HekoTopble TUNOBbIE OLLEHOYHbIEe Npouenypbl. MeTon MakcMmanbHOro npaBaonono6us. dyHkKuMm
J[0CTaTo4yHOro npuema.

HekoTopble TMNoBblE OLEHOYHbIE NpoLenypbl. OLEHNBAHME C NCMONb30BAHNEM FrOTOBbIX TEOPETUYECKMX PELEHUIA.
Mpou3BonbHbIN HABOP OLEHOYHBIX NpoLenyp.AoANTUBHAA MOLENb IKCNEPUMEHTANIBHOrO MaTepuana. Metog
MakCMMarnbHOro npasaononobus.®yHKUMM oCcTaTouHOro npuema. B cnyyae, ecnv cnyyaiHas KOMAOHEHTa
HeKoppennpoBaHa, PyHKLUS LOCTATOYHOroO NPYEMa COBMAAaEeT C (OyHKUMEN METOAA HAVMEHbBLINX KBaOPaTOB.
3ameyvaHusi OTHOCUTENBHO OMNTUMAaSbHbIX METOAOB OLEHNBaHUS. MeToa HavMeHbLWMX KBaApaTOB.

Tema 10. OnnucaHne MOHOSIAEPHbIX KOMMIEKCOB C KOOPAWUHALMOHHbIMK Yncnamm 5-12

OnucaHre MOHOSIAEPHbIX KOMMIEKCOB C KOOPAUHALMOHHbIMK Yucnamm 5-12. KoopanHaunoHHoe Yncno 4. Cnyyai
6onbluei BbIrOOHOCTY KBAApaTHOro okpyxxeHus. KoopauHaumnoHHoe yncno 5. Hanbonee sHepreTmyecky BuIrooHas
goopma - TpuroHanbHas bunupammnaa. PakTopbl, CNOCOOCTBYOWME SHEPreTUHECKOR BLIrOAHOCTY KBAAPATHOM
nupamunibl. KoopauHaunoHHoe yncno 6. OcobeHHOCTU MOHO- BUC- 1 TPUC -XENaTOoB.

Tema 11. Meton, monekynsapHon MmexaHuku. Mopens Hawesckoro-lfnsmosartoro

CoBpeMeHHOoe cofepxaHne NoHATUS "CTpykTypa Monekynbl, komnnekca". MpuHumn BopHa- OnneHrelimepa. Metoq
MONEKYNAPHO MexaHukn. CMnoBoe None u ero noTeHuManbHble oyHKUMKU. PasnnyHsle cnocobbl 3afaHns reomMeTpumu,
BHYTpeHHue koopauHatbl. Mogenb Jawesckoro-lnsmoearoro

TopcroHHble noTeHumansl. PaBHosecue KOHOOPMEPOB.

Tema 12. TopcUOHHbIE NoTeHuuanbl. PaBHoBecue KOHGOOpPMEPOB

HeobxonouMocTb BBeOEeHUS TOPCWOHHbIE NOTEeHUManoB, X HeCBOOMUMOCTb K APYrMM Tunam B3aumoeiicteuii. Obwmii BUA
pPas3noxeHus TOpCI/IOHHOI71 3Heprun B psan CDypbe. TOpCI/IOHHbIe noteHuunasnbl, onucbiBaroWwne BHyTpeHHee BpaleHne B
3aMeLlleHHbIX ankaHax.

TopCUOHHbIE NOTEHUMANbI KApOOKCK - FPYNM B 3aBUCMMOCTW OT CTEMEHM NOoHM3aumun. PaBHoBecue KOHPOpPMEpPOoB

Tema 13. MeTon napaMarHMTHOTO ABYNyYenpenoMIeHUs

MeTon napamarHuTHOro aBynydenpenomnenus. Kpyrosoe v nuHeiHoe ABynydenpenomneHue. KeagpatmyHas
3aBMICUMOCTb [IBYNy4enpenoMIeHNs OT HANPSXXEHHOCT MarHUTHOrO MONS ANst UCTUHHBIX PACTBOPOB. Bknaabl
ANaMarHUTHOro, MapamarHMTHOro 3gCPEKTOB 1 TMMEPTIONSIPU3YEMOCTM.

SkcneprmeHTanbHas cxema HabnaeHns agodpekTa MarHUTHOrO ABYNyHEnpPenoMneHus.

Tema 14. KoHcTaHTa KOTTOHa-MyTOHa U KOHCTaHTa napamMarHUTHOro gsyny4yenpenomneHus
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KoHcTaHTa KOTTOHa-MYTOHa M KOHCTaHTa napaMmarHMTHOro asyny4yenpenomMmneHuns. CnocobHocTb MOneKynbl K
opueHTaunn BHEWHNM MarHMTHbIM Nnosem onpenendeTcsa COOTHOWEeHNEM KOMMOHEHT TeH30pa MarHUTHOM
BOCMPUNMYMBOCTH, a B3aMMOAENCTBUS CO CBETOM - KOMIMOHEHTaMU TeH30pa ONTUYECKOW nonsapmn3yemMocCTu.
MOﬂeKyﬂﬂpHaﬂ XapakTepucTtuka gsynyvenpenomiieHnsa Moxert 6bITb npencrtasneHa Kak pa3HoCTb pe(*)paKLl,l/IIh ans
O6bIKHOBeHHOpr0 N HeOObIKHOBEHHOIO ny'-|e|7|.

Tema 15. Mo.u,enuposaHue KOHCTaHThl NnapaMarHUTHOro geyny4dyenpenomsieHnsa ¢ noMoLLbio metoaa
MONEKYNAPHON MeXaHUKW.

Mo,uenmposaHme KOHCTaHTbl napaMarHMTHOro asynydyenpenomneHns ¢ noMoLWbo MeTonoa MOJ'IeKyl'ISIpHOIZ mMexaHukun. [ns
pacyeTa reoMeTpmn KOMMNNIEKCHOro coeanHeHns B cunosoe none HeobXx0,AUMO BBECTM onpeneneHHble KOPPEKTUBDI. B
cny4yae UMKNn4yeckux pparMeHToB B KOMMnekce HeobX0ANUMO HanoXuTb YyCNnoBUA CTArMBaHnA Ha 3aBCMbIE CBA3N.
HeobxonouMbl gaHHbIe MO NOHHbBIM pagnycam noHoB MeTannos 1 OJiMHam CB4A3e MeTann- nuraHg.

Tema 16. CTpyKTypa MOHOTapTpaToB NaHTaHouAaoB. MogenvpoBaHue nMraHaHoOro ckenerta

nepBbIM 3TanoM B ONTUMM3aunm reoMeTpnun MOHOTaApPTPAaTOB NaHTaAHOMOOB MOXXHO CHATATb ONTUMK3aL MO reoMeTpumn
nuraHgHoro ckeneta. AnnHbl cBS3e naHTaHou, - ,EI,OHOprIVI aTOM Kncnopona Hano B34ATb Kak cpenHee 3Ha4eHne n3
BbI60pKI/I Onsa poaocTBEHHbIX coeanHeHnin. ns pacydeTa napaMeTpoB noTeHumnana HeBaneHTHbIX B3aMMOOENCTBUN
HeO6XO,J1VIMbI OaHHble N0 NOHHOMY panunycy naHtTaHomnna c Hanbonee BEPOATHbIM KOOPANHALUMNOHHbBIM YHACTIOM.

Tema 17. YueT rugpartHOro oKpyxeHusi, Bbioop Haubonee 3HauMMbIX CTapTOBbIX CTPYKTYP
KoopamHaumoHHas cdpepa noHa naHTaHouaa, comepXxawas nuraHg, LOnxHa

6bITb [OMNONHEHA MOleKynamm pacteopuTens (Boabl) Ans co3faHus Hambonee BEPOSTHONO KOOPAMHALMOHHOMO YMcna.
Mpw aTOM, ecnu cunTaTh TaPTPATO-NUraH TPMAEHTaTHbBIM, Heobxoaumo unmn 5 monekyn soapl (K4=8), unn 6 (K4=9). MNpwn
pacyeTeT TEOPEeTUYECKUX KOHCTAHT ABYNy4YenpenoMneHns aHn3oTponuen MarHMTHOM BOCMPUMMUYNBOCTY TapTpaTo-
nuraHna MoXHo npeHebpeyb.

Tema 18. OCHOBHble COCTaBnsOLLME NOAX0Aa K MOAENMPOBAHUIO CTPYKTYPbl KOMMNieKca

B MonennpoBaHum CnoXHbIX FETEPO- 1 NONUSAAEPHBIX KOMMIEKCOB COBOKYMHOCTbIO METOA0B NapaMarHuTHOro
LBYNYYENPENOMNEHNS U MONEKYNSIPHOM MEXAHWKU MOXHO BbIAENNTL HEOXOAMMOCTb y4HeTa Cneayowmnx qoakTopos:
MOLENVPOBAHMNE MMOPATHOrO OKPYXEHMWS MOHOB METANNOB, YYET KOH(POPMALMOHHOIO NOBEAEHUS NUraHaa, obpasosaHue
WOHHBIX aCCOLMATOB C KOMMOHEHTaMU pacTBopa, 3afaHne napameTpoB, YUUThIBAIOIWMX CTEPEOXMMUYECKME TpeboBaHMS
1oHa MeTanna.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOaYIHo)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasnenos) ANCUUMAWHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOIR paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YnuTaT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBeHHble Ha 3aKpeneHne
3HaHWA 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWmXCs PernaMmeHTUpyeTcs HOPMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummn 1 OCyLecTBAeHNS 06pa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BhICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB thenepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxXxckuii)
doenepanbHbI yHUBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka eaepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yYpeXaeHNs
BbICLWEro npodgeccroHansHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) benepanbHOro yHmeepcureta

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, Hanpae/ieHHbIE Ha NPOBEPKY
OCBOEHMNS KOMMETEHUW, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.
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B dhoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MNaHMPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaeMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPyeEMbIM peayibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4eOHOM nuTepaTypbl.
Nutepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (MO0 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensamu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust HayyHol 6ubnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHUMOHHO 13 NtoBON TOYKM NpY BBELEHMM 0OYYaIOLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMKeEH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarwerocs n3 ymcna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO ONCLMMNNHY.

MepeyeHb OCHOBHO 1 NONONHUTENBHON Y4ebHOM NMTepaTtypbl, HEOOXOAUMOI 4N OCBOEHUS AMCUMNANHBLI (MOayns),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OOHOBNEHWIO NPU N3MEHEHWM YCNIOBUIA
noroeopoB KDY ¢ npasoobnanatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU N3MEHEHMM KOMMNEKToBaHUS (ooHaoB Hay4yHoi
onbnuortekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Anekcees B. M. n op. CbopHuk 3amay no ontummnsaumm: Teopus, NpuMepsl, 3aga4m -
http://www.krelib.com/matematika/1466

BenesaHueB B.MN.CnoxHble paBHOBecust B pacteopax - http://icchair.niic.nsc.ru/lectures/2.shtml

Benukos B. C. PeweHue 3ana4 no domanke. Obwme metonsbl - hitp://krelib.com/obshaja_fizika/33781

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

9. MeToguyeckue ykasaHusi gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLumm

nekuum PaboTa ¢ KOHCNEeKTOM NeKuuiA:

HeobxoamMo npocMatpuBaTtb KOHCNEKT Cpasy Nnocne 3aHsSTUiA, OTMETbTe MaTepuan KoHcrnekTa
NeKunin, KoTopbInA

BbI3bIBAET 3aTPYyAHEHMS AN NOHMMAHUS. [lonbiTalTeCb HAWTU OTBEThI HA 3aTPYOHUTENbHbIE
BOMPOCbI, UCMOJb3Yy4

pekoMeHOyemyto nutepatypy. Ecnm camocTosTenbHoO He yaanocb pasobpaTbcs B Matepuane,
cchopMynmpyiiTe Bonpockl 1 06paTUTECh 3a MOMOLWBIO K MPernoaaBaTento Ha KOHCYNbTauum unm
6nuxariwei nekumn. PerynsipHo oTBoaMTe BpeMs Onsl NOBTOPEHUSI NPOAeHHOro Matepuana,
NpPOoBepss CBOU 3HAHWNS, YMEHNS N HABbIKM MO KOHTPOJIbHbIM BONPOCaM.

npakTnyeckme | Heo6xoaMMo npopaboTatb PEKOMEHAOBAHHYIO NMMTEPATYPY, a TaKXe N3y4nTb PyKOBOACTBA K
3aHATMA nporpamMMaM onTMMU3aLmm reoMeTpum n MatemMaTnmyeckoro MmogennposaHus pasHosecuii (CPESSP).

O3HaKOMUTCS C PEeLleHNsIMM TUMOBbIX 3a4a4 MO NOCTPOEHMI0 U30BpaKeHNn MONEKYn 1 pacyeTy

reoMeTprYecKnx xapakTepucTuk, No onpeneneHnio coctasa U yCTONYMBOCTN KOMMNIEKCHbIX (OOPM.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | CamocTosiTenbHas paboTta NpoBOAUTCS C Lenbto yrnybneHus 3HaHuiA No AUCLUNINHE U

TenbHas npenycMaTtpuBaert:

paboTa - YTeHne CTydeHTaMn PeKOMeHI0BaHHOM NUTepaTypbl M YCBOEHME TEOPETMYECKOro MaTepuana
OVCLUMNMVHBI;
- NOArOTOBKY K NMPaKTUYECKMM 3aHSTUSAM, nabopaTopHbiM padoTam;
- paboty ¢ VIHTEepHeT-UCTOYHMKaMK;
- NOArOTOBKY K caaye npakTuieckmx paboT, BhIMONHEHWIO TECTOBLIX 3a1aHNi 1 clade aK3aMeHa.
MnaHvpoBaHVe BPEMEHN Ha CaMOCTOSITENbHYIO paboTy, HE0OX0AMMOro Ha U3yYeHUe HacTosIWen
OVCUUNMVHBI, CTYIEeHTaM Ny4lue BCero oCyWecTBNATb Ha BECb CEMECTP, NnpeaycMaTtpueast Npu 3ToM
perynsipHoe NoBTOPeHVe NpoiaeHHoro matepuana. MaTtepuarn, 3aKOHCNEKTUPOBaHHbIA Ha NeKUUSX,
HeobX04MMO PETYNAPHO OOMNONHATL CBENEHUSMI U3 NUTEPAaTyPHbIX UCTOYHUKOB, NPEeCTaBNEHHbIX B
paboueli NporpamMme AUCUMNANHLIL. o Kax oo U3 TeM O1s CaMOCTOATENbHOIO U3ydYeHus,
npuBeleHHbIX B paboyei nporpaMmMe OMCUMUMNMHLI CledyeT cHadYana npodYvMTaTh PeKOMeHO0BaHHYo
nnuTepatypy v npu Heo6XO4MMOCTM COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MOMOXEHW, TEPMUHOB,
cBefeHUin, TPebylolLMX 3anoMUHaHNS 1 SBNSIIOWMUXCS OCHOBOMONAralowWwmMmn B 3Tol TeMe 1 Ons
OCBOEHUS MOCNeayoWrx pas3nenos Kypca.

3ayet YcnewHas NoAroToBka K 3a4eTy BO3MOXHA NIMIWb B Clly4ae CMCTEMaTNYeCckKoli CaMOoCTOSTENbHO
paboTbl B X04e Bcero ceMecTpa. HenocpeCTBEHHO Nepen 3a4eToM HeoOX0AMMO NPoYMTaTh BCE
KOHCMEKTbI NEeKUUIi 1 pelieHns TNoBbixX 3aaad. Mpu pelweHnn 3agaHnii B ak3aMeHauMoHHOM Gunerte
[N paunoHanbHOro UCMONb30BaHNS O0TBEAEHHOTO BPEMEHU fyylle BHavane oTBeTUTb Ha BOMPOCHI,
KOTOpbIE Bbi3blBaAIOT MEHbLLE BCEro 3aTpyAHEHUIA, PelnTb pacyéTHble 3aaaqu, a Nocne BepHyTbCS K
3a4aHNsIM NOBbIWEHHON CNOXHOCTW.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C MpenonasateneM, yKOMNnekToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeTodbl 1 TexHonorum, obneryarowme
BOCMpUSTE NHpopMaLMK 0By4aoWMMUCS MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX BnOoax 6e3 noTepwn OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- co3aHne BO3MOXHOCTEN Ansi 06yHatlowWmxcs BOCNPUHUMATD O4HY W Ty XXe MHCDOPMaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX Criyxa noslyYani UHGopMaLmio BU3yanbHO, C HAPYLWEHUSIMW 3PEeHNS -
ayawnarnbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo o6y'-|eH|/|9|, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHmnamm drOC BO 1 yyebHbiM nnaHom no cneumanbHoctu: 04.05.01
"dyHpaMeHTanbHasa n npuknagHas xumusa" 1 cneynanmsaumm "He npesyCcMOTPEHO".
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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)

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

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.T. Kyteipesa, J1. . Wangaposa, 0. N. CanbHukos]. - KasaHb: KasaHckuii (Mpreonxckuin) doegepanbHbIi
yHuBepcutet, 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.
CanbHukoB.- KasaHb: KazaHckuii (MprBonxckuit) @enepansHblil yHueepcutet, 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

JononHuTtenbHas nuteparypa:

1. YyebHo-mMeToamnyeckoe nocobue no NHdopmatnke / KazaH. cdoenep. yH-T; [aBT.-cocT.: B. M. HaceiptauHos, B. E.
Kocapes].?KazaHb: KasaHckuin yHuBepcutet, 2011.7132 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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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

CneumanbHocTb: 04.05.01 - PyHaamMeHTanbHas v NpUKNagHas Xxmmms
Cneuvanusauns: He NpeaycMOTPeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnum

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Havana obyyeHus no obpasosatenbHoi nporpamme: 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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