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Mporpamma omcumunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorus”; 04.03.01 "Xumuna".

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 omcumunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorus”; 04.03.01 "Xumuna".

Mporpammy oucumnnuHbl paspaboTan(a)(m) npodoeccop, A.H. (npodpeccop) Ynaxosud H.A. (Kadenpa HeopraHuyeckor
Xummm, Xumumdeckuin nHetutyt um. A.M. Bytneposa), Nikolay.Ulakhovich@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 npuobpeTtaeMoi KOMNETEeHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCHOHANbHbBIE U KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMmoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTanbHbIX Pa3fenoB XMMUW NpY PeLIeH NPOPECCUOHaNbHBIX 3aaau

OrlIK-3 CNOCOBHOCTBLIO MCMONBb30BATH OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX OUCLMMVH B
NpPogoeccnoHanbHOM OeaTe/lbHOCTHU
NnK-3 BriafeHneM CUCTEMON PyHOAMEHTANIbHbBIX XMMUYECKNX MOHATUM
MNnK-4 CNOCOBHOCTbLIO MPUMEHSATL OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI U
3aKOHOMEPHOCTMN Pa3BUTUS XUMUYECKOW HayKn NPy aHannae nonydYeHHbIX
pe3ynbTaToB

Obyuarolumincs, 0OCBOVBLUNA LUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

OCHOBbI MATEMATUYECKON CTATUCTUKN, O6LLI,VI€ 3aKOHOMEPHOCTN N METOLONOINMIO NPUMEHEHNA cnocobos pacyeta
Pa3nnyHbIX I'IOFpeLIJHOCTeI7I npun nony4yeHnmn akcnepuMeHTanbHbIX AaHHbIX.

JonxeH ymeTb:

caMoCTOSTeNbHO ONpPeAensTb napameTpbl pacnpeneneHus, NpoBOANTb MPOBEPKY XxapakTepa pacrnpeneneHus,
OLEHVBATb ClyYaiiHble U CUCTEMATUYECKUE NMOTPELHOCTM.

JlonxeH Bnanetb:

HaBblKaMy NIAHMPOBAHNSA N MHTEPMPEeTaLun PesdynbTaToB 9KCNEPUMEHTA NPW METPOOMMYECKO aTTecTaumm
XUMMYECKOrO COCTaBa PasnnyHbiX 00 EKTOB.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

BnaneHvne ocHoBamy Teopum coyHOAMEHTaNbHbIX Pas3genos XMMUK (Npexae BCero BbiCILe MateMaTuky U
aHanutnyeckom xmmnn) (MK-2).

CnocobHOCTb NMPUMEHSTb OCHOBHbIE 3aKOHbI XMW NPW 06CYXXAEHUN NONYyYEHHbIX PE3yNbTaToB, B TOM YMCHe C
NpuBNeYeHNeM MHGOPMALIMOHHBIX 6a3 AaHHbIX (MK-3).

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BKNtodeHa B pasgen "61.B.0M.7 ducumnnmHbl (Moaynun)" OCHOBHOM NPOGIECCMOHASBHOA
obpasosatenbHol nporpammbl 04.03.01 "Xumusi (He NpesyCMOTPEHO)" 1 OTHOCUTCS K 0653aTENbHBIM AUCLUMIVHAM.
OcBaunBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuML(bl) Ha 72 Yaca(oB).

KoHTakTHas paboTa - 36 yaca(os), B TOM 4ncne nekuun - 36 4aca(os), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTensHas paboTta - 36 4aca(os).
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Mporpamma omcumunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorus”; 04.03.01 "Xumuna".

KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNHBIL: 3a4eT B 4 cemMecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,

Pa3penbl oucuMnavnHbl / MX TPyA0EeMKOCTb CamocTtosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. BeeneHue. Obwue ceegeHns
06 13MepPEeHUsIX PU3NHECKNX
BennymH. OCHOBHbIE NMPUHLMMbI

1. |nooxonbl K USMEPEHNAM. 4 2 0 0 2
NamepunTtenbHoe npeobpasoBaHue.
Pasmep v 3HavyeHune omsnyeckom
BEIMYHbI.

Tema 2. OCHOBHbIE 1 NPOV3BOLHbIE
o [BennunHel.Pa3vepHocTs. Cuctema 4 5

" |pU3MYECKUX BENIMYMH 1 crucTeMa
eavHnL,.

Tema 3. Ob6wwme BONpoCh TEOPUM
n3meperHuii. Knaccudpmkaums
n3mepeHuii. MpuHuMnsl, MeToabl 1
3. [meToamku nameperns. Cpencrea 4 2 0 0 2
N3MepeHnii. YCNoBns N3MepeHuii.
CBoicTBa COCTOSIHUS U3MEPEHUIA.
MorpewHocTn n3amMepeHuii.

Tema 4. 9TanoHbl PUINYECKNX
BennyuH. MNepenaya pasmepos
4. leanHNL OU3NYECKMX BENNYMH. 4 2 0 0 2
[MorpewHocT CPeacTs M3MEPEHURA 1
X HOpMUpPOBaHMe.

Tema 5. Obwwue noHsATKS
mMaTemMaTn4ecKom CTaTUCTUKM.
"eHepanbHas COBOKYMHOCTb ©
5. |Bbibopka. MapameTpebl 4 2 0 0 2
pacnpegeneHus. Matematuyeckoe
oXubaHve cnyvyaHon BENNYMHbI.
Lwncnepcus cny4aiHok BEINHUHDI.

Tema 6. HopmanbHoe
pacnpeneneHune. GyHKuuns
6. [HopmanbHoro pacnpenenexns. 4 > 0 0 5
" |MprHUKMNbI, Nexalune B OCHOBe
3akoHa HOpManbHoro
pacnpegeneHus.

Tema 7. MoOMeHTbI HENpepbIBHOro
pacnpeneneHns. PaBHomepHoe
- |pacnpenenetne. HekoTtopble 4 >
creumanbHble pacnpeneneHns.
Pacnpenenexmne CTblofeHTa.
PacnpeneneHne ®duwepa.

Tema 8. Pazbop KOHKPETHOM
cutyaumu: MpoBepka HopManbHOCTU
g. [PacnpeneneHns BblGopkyM 13 100 4 5

N3MEpPEHUiA MOCTPOEHNEM
FUCTOrpamMMmbl 1 NCMONb30BaHNEM
Kputepus MupcoHa.

CrpaHnua 4 n3 15.




Mporpamma omcumunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorus”; 04.03.01 "Xumuna".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

CamocrosiTenbHas
paborta

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

Tema 9. CpaBHeHUe ONCNEPCUiA.
CpaBHeHue OByx gucnepcuii.
CpaBHeHWe HeCKONbKMX AMCnepcuii.
BblgeneHue 6onbleit oucnepcun na
MHorux. MNonosputensHo
BbIAENAIOWMNECS 3HAYEHUS (MPpOoMaxn).

10.

Tema 10. Ycnosmsa npumMeHeHns
MEeTO[0B MaremMaTnyeckon
CTaTUCTUKN 1 NMPOBEepKa BbINONHEHWS
3TUX YCNOBUIA

11.

Tema 11. OueHka cnyyariHom
norpewHocTu. MNpeLmnsnoHHOCTb,
CXOAUMOCTb 1 BOCMPON3BOANMOCTb.
[MoBTOPSEMOCTD.
BHyTprnabopaTtopHbIii KOHTPOSb
KayecTsa N3MepeHui.

12.

Tema 12. OueHka cucteMaTmyeckonm
MOrpeLHOCTI: No CTaHAapPTHOMY
0bpasLy, cpaBHEHNEM pPe3y/bTaToB
[BYX HE3aBMCHMbIX METOL0B,
BapbUpPOBaHNEM Macchbl NpobbI.
Cnocobbl ycTpaHeHust
cucTemMaTtnyeckon norpeLHocTu.
MexnabopaTopHble 3KCNEPUMEHTDI.

13.

Tema 13. Pacnpegnenexune
LNCKPETHBIX CyYaiHbIX BENWNYUH.
Pacnpegnenenue lNyaccoHa.
BrHoMMHanbHOe pacnpeneneHue.

14.

Tema 14. KoppensaumnoHHbIn 1
perpeccuoHHbIn aHanuabl. [posepka
B3aUMOCBSI3U OBYX (PU3NYecKux
BeNMYMH. MeTo HauMeHbLINX
KBaOpaToB.

15.

Tema 15. ObecneyeHune kavecTsa
XMIMUYECKUX N3MEPEHUIA.
PobacTHOCTb, CENEKTUBHOCTb U
crneundunyHocTb. NnaHmpoBaHue
3KCNepuMeHTa 1 oueHka
CTaTUCTUYECKNX XapaKTepmucTumk
METOAUKW aHannsa.

16.

Tema 16. Pa3bop KOHKpEeTHO
cuTyaumm: ATtectaums METoOaNKM
KONMYECTBEHHOr0 aHanM3a Bo3ayxa
paboyeii 30HbI.

17.

Tema 17. KoHuenuuns
HEoONpPeneneHHOCTH B XMMNYECKINX
N3MepeHnsx (Kpyrnblit cTon ¢
npurnaweHnem Beaywmx
cneumanucToB B 06nacTtu
MeTponorun).

18.

Tema 18. KoHTponbHas pabota
(MeTponorunyeckme xapakTepucTukin
METOAWUK KONMYEeCTBEHHOrO
XMMWUYECKOro aHan13a)

NToro

36

4.2 CopepxaHue auCUUMNIUHLI (MOBYNS)

CrpaHnua 5 13 15.
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Tema 1. BBepeHue. O6wume ceBepeHust 06 n3MepeHUsx husanyeckmnx BeIMUMH. OCHOBHbIe npuHUMNnbl No4xoabl K
namepeHusam. UamepurtenoHoe npeoﬁpaaoBaHMe. Pa3mep n 3HaueHue hu3nM4eCcKon BeJSINYUHDI.

OnpegneneHue metponormn. EGUHCTBO nameperunii. Teopetmyeckas METPONOrng (Teopmns U3MepeHnia, cCosgaHne
TEOPETMYECKMX OCHOB NOCTPOEHMSI CUCTEM eOVHULL U 3TANOHOB, paspaboTtka Teopuu norpewHocTe). MprknagHas
MEeTPOorusi (BOMPOCH! MPAKTNYECKOro N3MEePEHNs B pasfnyHbIX cdpepax, NoBbIlWeHe TOYHOCTU, obecrneyeHne
aBToMatmsaumm). 3akoHogartenbHas MeTponorng (rocynapcTeeHHble ctangapTbl). OcHoBONoONarawowme NpyuHUmUnbI
METPONOrnM (aKCrombl).

Tema 2. OCHOBHbIe U npon3sogHble Benuqqul.PaamepHoch. Cucrema busnyeckmnx BeIUYMH U cUCTEMA
eanHuu.

Stanbl pa3sutus Metponorum (MeTtprdeckas koseHumst 1875 r., MexayHapoaHoH 61opo Mep 1 Becos, naBHasi nanata
mep v Becos B [MeTepbypre). MNepenaya pasmepa eauHULL CPeaCTBAMU N3MEPEHWI (rocyAapCTBEHHbIE 3TaNlOHbI,
BTOPWYHbIE 3TaNIOHbI, 00pa3LoBble CPeacTBa M3MepeHuii, paboyne cpeacTsa M3MepeHui).

KauecTtBo uamepeHmii. CBOMCTBA COCTOSAHNS M3MEPEHWI (TOYHOCTb, CXOAMMOCTb, BOCMPOU3BOAMMOCTb, ObiICTPOTA
nonyyeHns pesynbtatos). Knaccudukaums namepeHui:

1. PaBHOTOYHbIE, HEPABHOTOYHbIE.

2. OpHOKpaTHbIE, MHOTOKPATHLIE.

3. CtaTuyeckue, ouHammyeckme.

4. MeTponoruyeckume, TeXHNYeckume.

5. ABContoTHblE, OTHOCUTENbHBIE.

6. [psiMble, KOCBEHHbIE, COBMECTHbIE, COBOKYIMHbIE.

Cpenctea namepeHuii. KOHTponb HEM3MEHHOCTY pasMepa e4uNHNL, BO BPEMEHMN.

Tema 3. O6wme Bonpocbl Teopun namepeHunin. Knaccudpukaums namepeHunin. NMpuHUMNbI, MeToabl U METOAUKU
namepeHusi. Cpeacrsa uamepeHun. Ycnosus uamepeHun. CBoncrTsa CoOCTosiHUA namepeHui. MorpewwHocTv
N3MepeHu.

Knaccudprkaumst norpelHocTei:

. Mo cnocoby BblpaxeHns (aBCONOTHbIE U OTHOCUTENBHBIE).

. B 3aBMCMMOCTM OT TOro 3aBblWaOT UK 3aHUXAIOT Pe3yNbTat (MONoXMTENbHbIE U OTPULUATENbHbIE).

. o TMny cBA3M MexX .y NOrPEWHOCTLI0 U N3MEPSEMOL BENMYMHON (MOCTOSIHHBIE 1 NMPOMNOPLMOHANBHLIE).
. B 3aBrcumocTm 0T xapaktepa npuyvH, Bbi3blBAIOWMX NOrPELWHOCTb (CUCTEMATUYECKME U CyYalHbIe).

. o ncTo4YHMKaM NPOUCXOXAEHNS (MIHCTPYMEHTANbHBIE, peareHTHbIE, METOANYECKUE).

. MpsMble 1 KOCBEHHbIE.

o O W=

CuctemaTnyeckume norpelwHocTy. MNpaBuinbHOCTb N3MepeHunii. NMocTosIHHbIE U NPOMNOPLIMOHANbHbIE CUCTEMATUYECKNE
norpewHocT. Tpu crnocoba OLEHKN CUCTEMATUYECKNX MOrPELLHOCTER. TUMbl CUCTEMATUYECKIMX NOrpelHocTei. MNepBbli
TWMN - NOrPELWHOCTN N3BECTHOW NPUPOLLI, 3HAYEHUS KOTOPbIX MOryT BbITh NPenBapUTENBHO paccynTaHbl. Bropoii tvn -
W3BECTHOM NPMPOLb!, 3HAYEHNS KOTOPbIX HEU3BECTHBI, HO MOTYT ObITh OLIEHEHBI B X04€ aKcrnepuMeHTa. Ciofa 0THOCSTCS
WHCTPYMEHTalbHblE, PeareHTHbIE N METOANYECKME NOTrPEWHOCTU. TPETWIA THMN - NPWYMHBI U NOFPELIHOCTY HEN3BECTHDI,
BbISBUTb HE NPEACTABNSETCS BO3MOXHbBIM.

Tema 4. BtanoHbl husnueckux sennumH. Nepenaya pasmepos eanHUL, pusanyeckmx BennumH. MorpewHocTU
cpencTB USMEPEHUN U UX HOPMUPOBaHMeE.

ocynapcTeeHHble aTanoHbl. O6pasLoBbie cpencTea namepeHuns. ObpasLbl cpaBHEHUS MPOCTOro U CNOXHOro CocTaga.
Pendtnsusauus - onpeneneHme nnm naMepeHne 0THOCUTENbHO HEKOTOPOro Apyroro o6bekTta. PeaynbTat onpeaenstor
Mo Pa3HOCTU TakM 06Pa30M, YTO CUCTEMATMHECKME MOrPeLiHOCTM B3aUMHO UCKNIOYaIoTCA.

PaHgoomunsaums - nepesos cMcTeMaTM4eCcKnx NorpewwHocTen B paspag cnydaHbix. OCHoBaHa Ha TOM, 4TO
cmcTemaTmyeckas NnorpelwHoCTb eANHUYHOTO SBNeHns (Nprubopa, MetToa, NCMOMHMTENS) MPU paccMOTpeHUN ee B bonee
WMPOKOM KNlacce OOHOTUMHBIX SBNEHW (Cepust NprMbOpOoB, rpynna METOAOB, KONNEKTUB UCMONHUTENER) CTAHOBUTCS
BENYNHON NePEMEHHON (CNyYaiiHOM).

Tema 5. O6LLMe NOHATUS MaTeMaTU4YecKon CTaTUCTUKKU. FeHepanbHasi COBOKYNHOCTb U Bbibopka. MapameTphbl
pacnpeneneHus. Matematuyeckoe oxmaaHve cnyyamnHoum BeMuuHbL. [lucnepcua cny4anHowm BeSIMYUHLI.
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TeOpeTVIKO-BepOHTHOCTHaﬂ mMonenb CﬂyHaI7IHOI7I NOrpewHoOCTN. rlpe,D,CTaBI/ITeﬂbHOCTb BbI60pKI/I. rlorpeLI.IHOCTI/I cpencTe
|/|3MepeH|/||7| N NX HOpMMpoBaHMe. Cﬂy‘-lal7|HbIe MOrpewHOCTU Kak PyHKLMS cryyas. MHTepBaﬂ N3MEHEHNA N BEPOATHOCTb
nosiBNeHuns cny'-|a|7|H0|7| BENMNYUNHbI. ,D,I/ICerTHbIe M HenpepbiBHbIE cny'-|a|7|Hb|e BENTNYUNHbI. FeHepaanaﬂ n Bbl60p0'—IHa$|
COBOKYMHOCTWU BENTNYNH. XapaKTepl/ICTI/IKa reHepaanon COBOKYMNHOCTU N BbI60pKa.

CryyaiiHble NOrpewWwHOCTU (3TO He YNCNO, a PYHKUMS cnyyast). CnyyaiHas BenuymHa onpenensietcs obnactbio
N3MEHEHNS N BEPOSITHOCTbIO, C KOTOPOI OHAa NonagaeT B TOT WX UHON nHTepsan. JMcKkpeTHble 1 HenpepbIiBHbIE
crnyyaiHble BENMYUHLI. [[eHepanbHas 1 BbIBopoyHasi COBOKYNMHOCTU BENNYMH.

Tema 6. HopmanbHoe pacnpepgeneHue. DyHKLUUS HOpManbHOro pacnpepneneHus. MpuHUUNbI, Nexaiie B OCHOBe
3aKoHa HOpManbHOro pacnpepneneHus.

MapameTpbl pacnpeneneHns cnyvyanHbix BENUHNH (MaTeMaTuyeckoe oxunaaHve, AUCnepcus Cny4aiHom BeNYUHbI).
MaTemaTnyeckoe oXnaaHne HenpepbIBHON Cry4anHon BennymHbl. CpeaHeB3BeWeHHOe 3HaYeHe ANCKPETHOM
cnyyarnHom senuynHbl. CBOMCTBA MateMatnHeckoro oxuaanus. Jucnepcms HenpepbliBHON 1 KOHEYHO3HAYHOM
cnyyaiHow BenvuuHel. Jucnepcms BblbopoyHoit coBokynHocTy. CBOMCTBA AUCTEPCUN.

MaTtemaTtuyeckoe oxXxunaHue cpefHero peaynbraTta (MateMatuieckoe oXunaHue cryyanHol BenuymHel). Jucnepcus
cpenHero peasynbtata. CTaHOapTHOE OTK/IOHEHWE CPeHero pesynbrarta (4acTHoe OT AeNeHns CTaHAapTHOro
OTK/IOHEHNS Ha KOPEHb KBaapaTHbI 13 o6bema BbiGopKM).

Tema 7. MoMeHTbI HenpepbIBHOroO pacnpeneneHus. PasHomepHoe pacnpeneneHue. Hekotopble cneunanbHble
pacnpepneneHus. PacnpeneneHue CtblogneHTa. PacnpeneneHue ®duiepa.

rI/ICTOFpaMMbI n pacnpegeneHue. ﬂpMMep rmcTorpammbl )J,I/ICKpGTHOI7I BENNYNHbI. B3BelweHHas CymMma. Becosoli
MHOXWUTEeNb. Ycnosue HOPMWMPOBKK Yucen.

HopmanbHoe pacnpegenerune. @yHkums Maycca. NpepensHoe pacnpeneneHne. HopMUPOBOYHbIA MHOXNUTEND
(BbIpaXxeHune 4ngs ero pacyerta nony4yaem nocnegosartenbHbIMU NOACTAHOBKAMU B OOPMyNy ANs PYHKUMM HOPManbHOro
pacnpeneneHuns). MNpuHLMnbI, Nexalne B OCHOBE 3aKOHa HOPManbHOro pacnpeaeneHuns:

1. MpyHUMN cUMMETPUM (BEPOSITHOCTM OLIMHAKOBBIX MO BENMYMHE, HO 06paTHBIX MO 3HAKY ClyYaiHbIX NOrpeLwHoCTeR
pasHbl).

2. MepBas npom3BoaHas paBHa Hyfto, ECNY 3HAYEHWNE CNy4YaHOW BENNYMHBLI COBNAtaeT C UCTUHHOWN BETMYMHOWA
(cpelHWM 3Ha4YeHmeM peaynbraTa). [ns pesynbtaTtoB N3MEPEHNS PaBHbIX CPeaHEMY apndOMETMYECKOMY HA KPUBOWA
pacnpeneneHusi HabnogaeTcs MakCUMyM. 3aKOH HOPManbHOro pacrnpeneneHns npeanonaraeT BePOSITHOCTb ClyHanHbIX
MOrpeLHOCTEN TEM MEHbLUYIO, YeM BoJblue UX abCoNOTHOE 3HA4YEHMe.

3. MakcumansHas BEPOATHOCTb CNTOXHOIro coObITUSA OTBEYAET MUHMMANbHOW CyMMe KBaaopatoB OTKIOHEHWI BENMNYMH OT
cpenHero peaynbrara, T.e. 3aKOH HOpMasibHOro pacnpeneneHnsa Bkno4yaeT B cebs npuHUMN HAMMEHbLWWX KBAOpPaToB.

4. KpuBasi pyHKLIUM HOPMaNbHOMO pacrnpeneneHns UMeeT ABE CUMMETPUYHbIE OTHOCUTENbHO BEPTUKANBHOM OCK TOYKU
nepernba (BTopas NpPoM3BOLHAS PaBHA HYNMIO) HA PACCTOSIHUSAX OT LIEHTPA PacCesiHWsl, PaBHbIX CTaHAAPTHOMY
reHepanbHOMY OTKIIOHEHHIO.

Tema 8. Pa3z6bop KOHKpeTHOW cuTyaumu: NMpoBepka HOpManbHOCTU pacnpegeneHus Bbioopku n3 100 namepeHuin
MOCTPOEHMEM FMCTOrpaMMbl U UCNOJIb30BaHMEM Kputepusi NupcoHa.

3aBuUCKMOCTb BULA KPUBOW HOPMaNIbHOTO pacnpeaeneHuns oT BeNMYnHbl reHepanbHOro CTaHaaPTHOTO OTK/IOHEHNS
(onpepenseT cTeneHb "pasmMbITOCTH" KprBOI ). BennunHa uCTUHHOMO 3HayYeHnsl (CpelHero pesynbrarta) onpenensier
NonoXeHve NpuBoI pacnpeneneHus Ha ocu abeuumcce. Touke nepermba KpuBo oTBeYaeT 3HauYeHne abeumccesl, paBHoe
CTaHOapPTHOMY OTK/IOHEHWIO.

BeposTHOCTb TOro, 4TO CnyyalriHas NorpPewWHOCTb OTAENbHOMO N3MEPEHUS HE NPEBbIWAET N0 abCONOTHOMY 3HAYEHNIO
cTaHOapTHOe OTKNOHEeHWe, paBHa 68 % (AByx CTaHOAPTHbLIX OTKIOHEHWI - 95.4 %, Tpex - 99.7 %).

Tema 9. CpaBHeHue pucnepcuin. CpaBHeHMe OByX aucnepcuin. CpaBHEHMe HECKONbKUX aucnepcun. BolgeneHune
6onbLuen aucnepcum 3 MHorux. Mopo3puTenbHO BblOENSIOLLMECS 3HaYUEeHUs (Npomaxm).

OueHka xapakTtepa pacnpegeneHus. B kayecTtse npumepa paccmatpusaem Belbopky 13 100 namepeHnii onpeaeneHns
menu B obpasue (o1 600 oo 621 mr HaoeHo). CpenHuii pesynbTtaT 610 mMr. CTaHoapTHoe OTKIIOHeHWe paBHo 4 mr. Bce
pesynbTaThl pa3buBaeM Ha Knacchl Takmm 06pasomM, YTobbl Kaxablli Knacc 06 beanHsin pe3ynbTaTbl U3MepeHuii Ha
WHTEpBase WUPWHOWA B NONOBUHY CTAHAAPTHOrO OTKNIOHEHUS. CTpouM ructorpammy. B Touke MakcuMyma yactota
nonagaHusl B onpeaeneHHblin knace coctaensieT 0.19. Micnonb3ys 310 3HaYeHNe Hax0oUM CTaHOAPTHOE OTKIOHEHUE.
Monyyaem 4.2. 3TOT pe3ynbTar NPaKTUYECKN COBNAnaeT C TEOPETUYECKUM 3HA4YeHNEM (4.0), 4TO NO3BONSET CHUTATD
MoNy4eHHy0 BbIBOPKY HOPMarbHO pacrnpeaeneHHoN.

Mo paHHBIM rcTorpamMMbl MOXET BbiTb NpoBeeHa U 6onee cTporas KoNM4YecTBEHas oLleHKa COOTBETCTBUS BbIGOPKM
HopMasnbHOMy pacnpeaeneHuto no kputeputo MNupcoHa (xu-keagpart ? kputepuin). CpaBHeHe aKCnepuMeHTabHbIX U
TEOPEeTUYECKMX 4ACTOT NonajaHus B faHHbIA KNacc No3BosSieT Ha 3a4aHHOM YPOBHE BEPOSITHOCTY PewWnTb BOMPOC O
xapakTepe pacnpeneneHus.

Tema 10. Ycnosus npuMeHeHUs1 METO4,0B MaTeMaTUYeCKon CTaTUCTUKU U NPoBepKa BbINOMHEHUS1 3TUX YCNOBUN
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IOnsa atoro ucnonbayem coyHkUmo Jlannaca. JaHHbIn MHTerpan BeposTHOCTV obnanaet CUMMETpUei 0THOCUTENbHO
3Haka npu BeNn4uHe z, KoTopas NpeacTasnsieT coboi YacTHOe OT AeneHns OTKIOHEHWS! OT CPedHEro pesynbTata Ha
cTaHmapTHoe oTknoHeHue. OB6blYHO B TabnuLe NPOTUB COOTBETCTBYIOWErO 3HAYEHNS Z MPUBEAEHO 3HAYEHME UHTerpana
BEPOATHOCTM (cpyHKLMS Jlannaca). Takum 06pas3om [fis KaxAoro knacca Haxoamm xu-keaapar. Ecnu cymma nonyyeHHbIx
3Ha4YeHWin He NPEeBbIWAET TEOPETNYECKOro 3Ha4eHUs (TabnMYHOro 3Ha4eHUs) Ha 3afaHHOM YPOBHE BEPOSITHOCTU, TO
Bblbopka pacnpeneneHa HopMasnbHo.

Tema 11. OueHka cnyyanHom norpeHocTy. MpeunsnoHHOCTb, CXOAMMOCTb U BOCIIPOM3BOOUMOCTD.
MoBTOpsieMoCTb. BHYTpMnabopaTopHbIA KOHTPOJb KayecTBa U3MepeHU.

OueHka xapakTtepa pacnpegeneHus npu Bbibopke orpaHn4yeHHoro obbema (4mcno onpeneneHnii He npeebiwaet 20). B
STOM cfyyae BblMUCASAOT ABa napameTpa acummetpuio (A) n akcuecc (E). Ing cummeTpudHbix pacnpegenennin A = 0.
Lns pacnpeneneHnii, BoITSHYTbIX B CTOPOHY 60nblinx 3Ha4eHuin, A 6onbwe 0. [ns pacnpeneneHnii, UMeowmx ?XBocT? B
CTOPOHY Masbix 3Ha4eHuin, A meHbuwe 0. MNonoxmTensHoe 3HaveHne A BcTpedaeTcs Jawe. [lanee paccynTtbiBaeT no
dhopmyne aMcnepcuo acummeTpuio. Ecnm Mogynb acuMMeTpurmn He NPEBbIWAET YTPOEHHbIA KOPEHb KBaApaTHbIA 13
IOUCMepcUn acumMmMeTpum, To Beibopka pacrnpeneneHa HopManbHO.

MonoxutenbHblii E cooTBETCTBYET pacnpeneneHmnio 6onee 0CTPOBEPLINHHOMY, YHEM HOpMaibHOMY (OTpULATENbHbI
HaobopoT). Ecnn Moaynb akcuecca He npeBbiwaeT NATUKpaTHbI KOpeHb KBaapaTHbIi U3 AUCnepcumn akcuecca, To
Bblbopka pacnpeneneHa HopManbHo.

Tema 12. OueHKa cucTeMaTMyeckom NOrpeLLlHOCTU: MO CTaHAAaPTHOMY 06pasLly, CpaBHEHUEM pe3yNibTaToB ABYX
He3aBUCUMbIX METOA0B, BapbMpoBaHWEeM Macchl NPobbl. Cnocobbl yCTpaHEeHMS CUCTEMaTUYECKOMN MOrpeLLHOCTH.
MexnabopaTopHble 3KCNEePUMEHTbI.

t-PacnpegneneHve. [1ns onpeneneHns COBOKYNHOCTEN pe3ynbTaToB N3MEPEHWI OrpaHNYeHHOro o6bemMa UCnonbayoT
pacnpegpeneHne CTbiofleHTa, KOTOPOe CBSA3bIBaeT Mexay coboii TpU OCHOBHbIE XapaKTEPUCTUKIA: WNPUHY
[OBEpUTENbHOrO NHTEepPBana, CoOOTBETCTBYIOLWYO eMy BEepOSITHOCTb, 06'beM BbIGOPOYHOM COBOKYMHOCTM. [ns
onpegnenexusi Kputepusi CTbloaeHTa (t) HeobxoAMMO NpeaBapuUTeNbHO paccynTaTh cpeiHee 3HayeHne 1 cTaHgapTHoe
OTKNOHeHVe.BeicoTa 1 WwrprHa KpvBo t-pacnpeneneHnst 3aBUCsT OT Yucna cteneHen ceoboabl. Ecnv yncno cteneHeii
cBoboAabl CTpeMUTCSt K BECKOHEYHOCTH, TO t-pacnpeneneHe NepexoanT B HOpManbHOe pacnpeaeneHue.

"pybble norpelwHocTy (MpoMaxm) 1 cnocobbl Ux yctpaHeHns. Boibop KpuTepusi 4nst UCKIOYEHUSI COMHUTENbHOMO
pesynbTaTa MMeeT CBOU TPYOHOCTU. YHMBEPCANBbHOrO Npasunia He CylwecTByeT. VIcnonbayoT:

1. Q-Kputepuii (ecnm pacyeTHoe 3Ha4eHe MeHblue TabnnyHoro, To pesynbTat He siBnseTcst rpybbiM npoMaxom. B
NPOTMBHOM Cry4ae pesynbTaTt UCKNoYatoT.

2. PeaynbTart SBNsSieTCS NpOMaxoM, eCiv ero OTKIIOHEHUE OT CPELHEro 3HaYeHNs NMPEeBbIWAET YaCTHOE OT AeNeHns
YTPOEHHOro CTaHAaPTHOrO OTKIIOHEHUSI HA KOPEHb KBaapaTHbIi U3 o6bema BblGopKU.

3. Mpomaxom cumTatoT pesynbTart, nexalunii 3a UHTEPBaNIoM, OrpPaHNYMBAOWMUM CPELHUI pe3ynbTaT KPUTUYECKMM
3HaYeHVEeM, KOTOPOE HaxXOOSAT YMHOXAS BENUYMHY NapaMeTpa Tay-KPUTUYECKOro Ha CTaHOaPTHOE OTKIOHEHME.

Tema 13. PacnpeneneHve OUCKpeTHbIX CnydYyanHbix BenmuuH. PacnpepeneHue lNyaccoHa. BUHOMMHanbHoe
pacnpepneneHue.

OueHka cuctemaTmyeckon norpewHocTy. CylwecTByeT TPy OCHOBHbIX criocoba:

1. Mo cTtaHgapTHLIM obpasuam (CO). PacxoxaeHue akcnepuMeHTaNnbHO HalioeHHOro pesynbTata U TeopeTuyeckm
pPacCUYNTaHHOro OLIEHNBAIOT C MOMOLLbIO t-KpUTEpMS.

2. CpaBHeHVe pe3ynbTaToB OBYX HE3aBUCKMbIX METOLOB. CHavana paccyvTbiBaOT CPELHEBIBELEHHOE CTAaHAAPTHOE
OTK/IOHEHVE, a NMOTOM OLIEHMBAIOT t-KpuTepuid. [ins aT0ro YacTHOe OT AENEHUs Pa3HOCTU CPELHMX PE3YyNbTaToB ABYX
He3aBUCKMbIX METOLOB HA CPELHEB3BELEHHOE CTAHAAPTHOE OTK/IOHEHNE YMHOXAIOT Ha KOPEHb KBAAPATHbIN 13
KomMbrHaumm 06bemoB LByx BbIGOPOK. O6s3aTeNbHBIM YCNIOBUEM SIBNSIETCS PABHOTOYHOCTD PE3YNIbTaTOB, MOMyHEHHbIX
LBYMSI He3aBUCHMbIMU MeTodamu. Ecnv paccuntaHHoe 3HaueHue t-kpuTepusi MeHblue TabnmnyHoM BENMYUHBI, TO
CMCTEMATNYECKYIO MOMPEWHOCTb MOXHO CYMTATh HE3HAYMMOM.

3. NS oLeHKN NOCTOSIHHOW CUCTEMATMYECKO NOrpeLHOCTV NPOBOAAT MHOrOKpaTHOe onpefeneHne coaepXaHus
KOMMOHEHTAa 1 napannenbHoe MHOroKpaTHoe onpeaeneHne cogepXaHust Toro Xe KOMMNOoHeHTa yABOEHHOro pa3mepa.
LN oueHKN NponopLnOHanbHOM NOrpewHoCTU NPOBOAST Cepuio NapannensHbiX M3MepeHuii Npobbl, cogepxatlei
no6aBky onpenensiemMoro KOMNoHeHTa. 3aTteM CpPaBHMBAIOT CPEAHWA pesynbTaT Co CPeaHVUM PeaybTaToM, MoyYeHHbIM
B MEPBOVi cepun namMepeHuii ans Npobel, He cogepxatein nobasku. YCNoBneM He3Ha4YMMOCTM CUCTEMATUYECKOM
MOrpeLwHOCTU ABNSIeTCS TOT dakT, YTO NOCTOSIHHAS cUcTeMaTMYecKkas NorpewHoCTb He NPeBbIWaeT NPou3BeaeHs!
t-kpUTepus Ha cTaHOapTHOE OTKIOHEHWe MOCTOSIHHOM cucTeMaTyeckoli norpelwHoct. Kpome Toro, nponopuvoHanbHas
cucTeMaTnyeckas NorpelHoCTb 3a BbIMETOM efMHULbI He [OIXHA NpeBblwaTh NpousseaeHve t-kputepus Ha
CTaHOapTHOE OTK/IOHEeHWEe MPONOPLIMOHANBbHOM CUCTEMATUYECKOM NOTrPELHOCTM.

Tema 14. KoppensiuMoHHbIN N perpeccuoHHbIn aHanu3bl. lpoBepka B3aMMoCBA3n ABYX oU3MYEeCKUX BENTUYUH.
MeTton HaMMeHbLUUX KBaApaTos.
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CpaBHeHMe Heckonbkmx ancnepcuii. BolbopoyHble Oncnepcun cHnTaoT 0AHOPOOHLIMU (a2 pe3ynbTaTbl PABHOTOYHbLIMMK),
ecnu 3HadeHune kputepus baptneta MeHblue XU-KBaApPaT-KPUTEPUS HA 3a0aHHOM YPOBHE 3Ha4YuMocTu. [1ns pacyeta
kputepus baptneta HeobxoOMMbl 3HaYEHMS CPeOHEB3BELEHHO ancnepcumn, BbIBOPOYHbIX AUCepPCUii 1 yucna
cTeneHen cBobobl.

Ecnn o6bembl Bcex BbIGOPOYHbLIX COBOKYMHOCTEN paBHbl, 0JHOPOAHOCTb OMCMEPCUiA U MPUroAHOCTL Pe3yNbTaToB Ans
COBMECTHOI 06paboTky NPOBEPSIIOT C NOMoLLbto KpuTepust KoxpaHa.

Tema 15. O6ecneyeHne KauyecTBa XMUMUYECKUX N3MepeHnii. Po6acTHOCTb, CEeNIEKTUBHOCTb U cneuugnyHOCTb.
MnaHnpoBaHMe 3KCNepuMeHTa U oLLeHKa CTaTUCTUYECKUX XapakTepUCTUK METOAUKN aHanusa.

Mokasateny apdEKTMBHOCTM XUMUYECKOrO aHanu3aa. YyBcTenTenbHoCcTb. KoadhpmumeHT YyBCTBUTENBHOCTY ( 3HAYEHME
MepBOii NPOV3BOLHON rPadyuPOBOYHOM OyHKLMK). BennumHa kosdpgprLmeHTa YyBCTBUTENBHOCTY XapakTepusyeT
CKOPOCTb N3MEHEHUSI aHANIMTHECKOTO CUrHana ¢ U3MeHEeHUEM KOHLIEHTpaLuK.

I'Ipeuen 06Hapy>|<eH|/|9|. (KOI'II/I‘-IeCTBO BewecTBa, KOTOPOE MOXeT 6bITb O6HapyerO C NOMOLbIO AaHHOro Metogda C
JocTaTto4yHom BepOFITHOCTbPO). ﬂpep,en 06Hapy>|<eH|/|9| MOXEeT OblTb 3a4aH Y MUHUMAsIbHbIM aHaNUTUYECKUM CUTHASIOM,
KOTOprIZ MO>HO YyBEPEHHO OTnn4aTb OT CUrHana KOHTPO/IbHOro onbiTa.

Tema 16. Pa3bop KOHKpeTHOM cuTyauumn: ATrecTaums MEeTOAUKM KONMMYECTBEHHOrO aHanu3aa Bo3ayxa pabouen
30HblI.

ATTecTtaums MetToaomk |/|3MepeH|/||7| Ha npuMmepe MetToamnkm Konn4eCTtBeHHOro XxuMm4eckoro aHanmsaa. Llenb atTrectaumn -
YCTAHOBUTb NPUroAHOCTb METOOUKW ONd nony4eHns oTBeTa Ha 3adaHHble BOMPOChI C Tpe6yeM0|7| HagexHocTbro. Ins
3TOro Hago OUeHUTb NPaBUNbHOCTb NMNOCTABNEHHbIX 3aAa4y N 3aTeM OoKa3aTb, BO3MOXHO 11 UX pelleHne. MoHsTHne
aTTecTaums BKOYaeT BECb aHANNTUYECKUI npouecc:

1. MozenupoBaHue npouenypbi.
2. OT60p NPOOHLI.

3. Moarotoeka npobbil.

4. N3amepeHwue.

5. Ob6paboTka OaHHbIX.

B xone attectaumn cnegyet onpenennTb, Kakas n3 METOOMK aHanm3a ¢ TOYKU 3peHns nokasatenen addekTMBHOCTH
npuvrogHa ojs peweHns aHHon 3agayv ¢ 3agaHHoOn U 0OBepUTENbHON BEPOSATHOCTLIO.

Tema 17. KoHuenuus HeonpeaneneHHOCTU B XUMU4YeCKUX U3aMepeHunsx (prrﬂblﬁ CTON C npurnawieHnem sepywmnx
cneuuvanucToB B obnactu MeTPOHOI'VIVI).

KoHuenums HeonpenoeneHHOCTU B XMMNYECKUX M3MePeHUsIX. @yHaaMmeHTasbHble MOHATUS XMMUYECKON METPONOTUN.
lMoHaTueM "HeonpeneneHHOCTL" NpeanaraeTcs 3aMeHUTb "MOrpeLLHOCTL" € LeNbio YyCTPaHeHNs pasaeneHms
norpewHocTel Ha "cnyyaiHble" n "cuctematudeckue". MoHsTUE "HeonpeaeneHHOCTL" BKoYaeT B cebs kak Te Tak v
Opyrve norpewHocTy.

Tema 18. KoHTponbHas pabora (MeTponornyeckme xapakTepucTMKu METOOMK KOJIMYECTBEHHOTO XMMMYECKOro
aHanusa)

KoHTponbHas pabora.

KoHTponbHas paboTa nocesileHa Bonpocam TeOpeTUHeckon MeTponorum, Knaccudpukaumm namepeHnii n
NorpewHocTern, pensaTmMemn3aunmn n paHoommsasumm, yHKLUNSM HOpManbHOro pacnpeneneHms, XxapakTepmucTukm
ClyyaHbIX 1 CUCTEMATUYECKMX MOrPeLHOCTEN, MaTeMaTUYECKOE OXUaaHe HenpepbiBHOM ClyYaiHOW BENUYMHbI,
auncnepcun, nokasarensm spdekTMBHOCTM XMMNYECKOoro aHannsa.

OCHOBHbIE NPUHLMMNbBI MOAX0Ab! K M3MEPEHMSIM. VI3MeputenbHoe npeobpasoBaHue. Pasmep 1 3HaueHne ouanyeckonm
BeNUYNHbLI. OCHOBHbIE U MPOU3BOAHbIE BENNYNHBI.PasmepHoCTb. CuctemMa pranyecknx BeNnymH 1 CUcTeMa eamHuLL.
MpuHUKMNbl, MeTOObI N MeTOAMKM n3MepeHns. CpeacTea namepeHuin. Ycnosus namepeHuin. CeoricTea COCTOSHMSA
na3mepeHuin. NorpelHocT N3MepeHnii.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0obecnevyeHns A1 CaMOCTOSITeNIbHOWU paboTbl 06yyalLLLUXCS NO
AucuUnInHe (MOAyIo)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.
OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

1.Caiit Poccuiickoro XemomeTpuyeckoro obuwectsa - http:/rcs.chph.ras.ru/
2CtatucTrka B aHanutmnyeckoi xummu. Kypc nekumin MI'Y. - http://chemstat.com.ru/
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3.MeTponorus -
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

4. MeTponorus kak Hayka 06 namepeHusix. - http://www.kipstory.ru/metr/

5. Ko3nos M.I". MeTponorus n ctaHgaptu3aums- neyaTHbl OpruHan aneKTPOHHOMO N3AaHNS. -
http://www.hi-edu.ru/e-books/xbook109/01/

9. MeTtoguyeckue ykasaHusi ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMIUHBI (MOAYNS)
Bup pabot MeTtoaunueckue pekomeHpauum

nekumn Nekunsa 3aknaabiBaeT OCHOBbI HAy4YHbIX 3HAHWA, 3HAKOMUT C OCHOBHbLIMU COBPEMEHHBIMU
Hay4YHO-TEOPETNYECKMMUN MONOXEHUSAMI, C METOAONOMMEl AaHHOW HayKW.

Nekuwms - ocHoBa Ans AanbHenwen camocTosiTeNbHOM paboThl. Ha nekuumn ocywecTensieTcs oblieHve
CTyLleHYeCKOl ayanTopun C BbICOKOKBAMMULIMPOBAHHBIMU NIEKTOPaMU, YYEHbIMW, Neaaroramu,
cneuuanncTamm B onpeneneHHon oTpacny Hayku. Jlekums Bbi3blBaeT SMOLMOHANbHbIA OTKANK
cnywartenen, paseBmBaeT nHTepec 1 NtoboBb K Byaywen npodpeccum. JlekTop UCNonbayeT Ha NeKumsiX
He TONbKO MaTepuan y4ebHIKOB, HO 1 MPKBREKaeT MHOTO LOMOMHUTENbHbBIX CBEAEHWIA, N3NIOXEHHBIX B
Hay4HbIX paboTax (MOHOrpadgoUsax UK CTaTbsx) UK B ero COGCTBEHHbIX NCCNEe0BaTENbCKMX TPyAaX.
CTyLEHT He B COCTOSIHMW TNTy6OKO OCMBICTIUTE BECh NMPELCTaBNEHHbIA B NEKLUSX Matepuarn, He
nocewas nekUMOoHHbIX 3aHATUI. [103TOMY BaXXHO He NponyckaTtb IEKLUW, FOTOBUTLCS K HUM (3apaHee
MOCMOTPETb TEMY NIEKLMM, NoYnTaTh y4ebHUKM, OTMETUTb ANst cebs KNoYeBbIE MOMEHTHI, COCTaBUTb
BOMPOCHI NIEKTOPY) 1 HAMNPSXXeHHO, akTMBHO paboTaTtb B Te4eHue Bcero y4ebHoro 3aHatus. Pabota
CTyLleHTa Ha NeKuun 3aKkio4aeTcsl B YETKOM OpraHM3oBaHHOCTM CBoel AesitenbHocTu. CtapaiTech
He onasAblBaTbh Ha NEeKUMIO: B MepBble MUHYTHI 3aHSATUIN 06bsBNgeTcs Tema, nnaH nekuuu. CnywaHue
nekuuy TpebyeT HanpsiXeHHOro, COCPeA0TOYEHHOro BHMaHMWS, MO3TOMY HAAO0 NPUroTOBUTLCS K
3anucy 0o Hadvana 3aHaTuii. Ytobbl nerye 3anoMHUTb U3naraemblii Matepuan, Heobxo4MMo ero
MOHATb, pa3obpaTbCs B CUCTEME Hay4HbIX MOHATUIA, KOTOPYO AaeT nektop. Nyt n3noxeHus B
neKumm MoryT GbiTb pasnunyHbiMU. ViHoraa npenonasaTtenb BbiOMpaeT MHOYKTUBHBIV NyTb, T.e. BHaYane
nanaraet KOHKpeTHble dpakThl, 0606LWaeT UX, pacKpbIBAET CYWHOCTb NOHATAS, OAeT ero
onpenenexve. [pyroi nyTe 06pa3oBaHns NOHSATUI - 0eyKTUBHbIA: NEKTOp BHadYane onpenenser
Hay4Hoe MOHATUE, a MOTOM AaeT 06 bSICHEHNS, NPUBOAUT KOHKPETHBIV dpakTudeckuin Matepman. Ecnm
YNoBUTb NyTb U3NOXEHNS MaTepuana, To CTaHOBUTCS flerye MoHSTb MbIC/Ib NpenofasaTens 1
MPOHUKHYTb B copepxaHue nekumn. Obpalualite BHUMaHVe Ha onpeneneHne NoHSTW.
PekoMeHayeTcsl 4fis UX yCBOEHWS COCTaBNSTb rnoccapuii (cnoeapb). Bo BpeMst crywaHus nekuuii
LOMXHa BbiTb NCKXONOrnyeckas yCTaHoBKa Ha 3arnoMyHaHNe OCHOBHbIX Uae nekuun. Takum
06pasoMm, crywaHve NeKuuli - 3To CNOXHbIV NCYXONOrMYeckuii MpoLece, B KOTOPbIA BOBNEYeHa BCsl
JINYHOCTb CIyLIAIOWEro: ero Co3HaHue, BoNs, NamsTb, SMOLMMU. STO HE NAaCcCMBHOE COCTOSIHUE
yenoBeka, a HanpoTKB, COCTOSIHE aKTUBHOM, HANPSIXXEHHOW aeaTenbHocTu. Crywanve y4ebHo
nekumun - 3To HeobxoaMMoe, HO He [OCTaTOYHOE YCNOBUE CO3HATENBHOO U NMPOYHOrO YCBOEHUS
3HaHWi. Jlekumio HeobXoAMMO 3anmcaTh - TONbKO TOrAa NEeKUUs CTaHeT NCTOYHMKOM ANs AaNbHenweii
caMocTosiTeNbHON paboTel, paboTbl ¢ y4ebHUKaMK 1 Hay4Hol MaTepuan. Ho nomktoeka nenaet
N3N0XeHne 0aHO0OPAa3HbIM 1 YyTOMUTE/BbHBIM, M METOAVKA BbICWEN WKOMbl HE PEKOMEHOYET TaKow
cnocob nsnoxeHus. CTpemneHve sanucarb NeKUMio CNIOBO B C/IOBO OTBNEKAET chylwartens ot
060yMbIBaHMS NEKUMOHHOIO Matepuana. Henapom cTyieHTbl rOBOPST, YTO TPYLHO COBMECTMUTb U
3anucb, 1 obnymeiBaHve. MocTeneHHo Takoe yMeHve NpuaeT, ecnv Bbl 6y0eTe CTPEMUTLCS K 3TOMY
LieneHanpasneHHoO 1 NOCTOsIHHO. Ecnu nekuuio 3anvcbiBaTe 04eHb KOPOTKO, OTAEMbHBIMU WTPUXaMK,
Tak 4YTO UX 3anncu He MOryT BbITb MaTepranoM Ans MOBTOPEHWS. B Takoi nanuiuHe Kpatkoi 3anvcu
TPyAHO pasobpaTbCs yXe HeKoTopoe BpeMsi cnycTs. [Ins 3anucy Bo3bMuTe obLiyto TeTpanb v
chenaiTte nons oNs pasnuyHbIX 3aMeToK BO BPEMS 3anuciu: HanprMep, 3HaK BOCKIMUaHns (oTmeTka
0c060 BaXHbIX MOMEHTOB), 3HaK BONPOCA (YTO-TO HE MOHSNN, U 3HAK HAMOMHUT BaM, 4TO K JaHHOMY
MONOXEHWIO Hafo BEPHYTbCS) U T.N. Kaxaol nekumm npyuceavsarite CBOM NOpPsAKOBbIA HOMEp, YToObI
3HaTb, CKOMbKO NeKLmMii BMelaeT B cebs AaHHbI Kypc U B Ciydae npomnycka nekumm no
YBaXXWUTENbHON NpuYnHe, He 3abyabTe NOTOM BOCMONHUTbL 3TOT Npoben. [ns kax oo nekuum
3anucelBaiTe TeMmy, nNnaH u nutepatypy (ob6s3aTenbHylo U LONONHUTENBHYIO), PEKOMEHO0BaHHYHO
npenogaeateneM. CokpalleHHas 3anvcb nekunm TpebyeTt yMEHUS oTnMYaTh rnaBHbIn MaTtepuan ot
BTOPOCTENEHHOr0, MNMIOCTPATMBHOMO, ONMCATENBHOTO.
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Bug pa6ot MeToaounueckue peKkoMeHaaUum
camocTtosi- | CamocTosiTenbHas paboTta CTyNeHTOB BK/loYaeT cneaytolue BULbI:
TenbHas - N3y4eHne TeoPeTNYECKOro NeKLUMOHHOro MaTepuana;
pabota - NpopaboTKa TeopeTUYeckoro Mateprana (KOHCMEeKTbl NeKUWii, OCHOBHAS U [OMNONHUTENbHAS

nuTepatypa, Npes3eHTaunn K NeKLUMOoHHOMY MaTtepuany).

B BbicweM y4e6HOM 3aBeLeHUN CTYAEHT BCTPEYAETCS C HOBbIMU 4Jis HEro qpopMamu 0ByHeHus:
NEeKLMSIMU, CEMUHAPCKNMK, NPaKTUYECKMM, NabopaTopHbIMU 3aHATUSIMU, UHTEPaKTUBHBIMU (DOpPMaMm
00y4eHusi, KOHCYNbTauuaMu, KONTOKBUYMaMW, KYPCOBBIMU 1 AUMIOMHbIMK pabotamn. OCHOBHOIA
TEOPETUYECKNA MaTepuan npeameta obbl4HO JAETCS B Yachl NEKUMOHHBIX 3aHATUIA. Ha nekumsx
npenogaeartesb CUCTEMATUYECKM 1 MOCNEL0BaTeNbHO PACKPbIBAET COAEPXaHNe Hay4YHOM
LMCUMNIVHBI, BBOOUT B KPYT Hay4YHbIX UHTEPECOB, CTABWT BOMPOCHI ANs UccneaoBaHus. Henbas
OrpaHNYNTLCS PErynsipHbIM MOCELEHNEM NEKLMIA U NPaKTUYECKMX 3aHATUN, TakK Kak LeHTpP TSXXeCTu B
YCBOEHWU 3HaHWi, B OPMMPOBAHNM YMEHWIA U HABBIKOB NEXUT B BalEl NOCNeayowWwen
caMocTosiTeNnbHoi paboTte. CTyAeHTbl fOMKHbI MOCTOSIHHO FOTOBUTBLCS K NEKLMSIM, CEMUHAPCKIM,
npakTN4eckum 1 nabopaTopHbIM 3aHATUSM. B aTol paboTe MoryT noMoyb y4eOHUKM, CIMCOK KOTOPbIX
npenofaeartesb Ha3biBAET Ha NEPBbLIX 3aHATHSIX. [TOMUMO PEKOMEHOYEMO NMTepaTtypbl, NEKTOP AaeT
nporpammy AVCLMMINHbI, B KOTOPOM M3N0XEHbI OCHOBHbIE pasaesibl U BOMPOCH! AJis KOHTPONS
3HaHW.

3ayet MonrotoBky K 3a4eTy No AUCLMUNAUHE HEOBXOAMMO Ha4yaTh C NPOPaboOTKU OCHOBHbLIX BOMPOCOB,
CNMCOK KOTOPbIX faeT NeKTOp BHavane kypca v npueseneH B paboyeit nporpaMme LUCLNMANHDI.

Lnsi 3T0ro HE06XOAMMO MPOYECTL U YSICHWUTb COAEPXaHNe TEOPETUYECKOro Matepuana no yyebHmkam
1 y4ebHbIM nocobusiM no pucumnivHe. CMCOK OCHOBHOW U LOMOMHUTENBHON NUTEpaTypbl NPUBELEH
B paboyeli nporpamme SUCLUMNANHBI MU MOXET BbiTb LOMOMHEH U PACWMPEH CaMUMK CTYLEHTAMN.
Ocoboe BHMaHWE Npy NOAroTOBKE K 3a4eTy HEOOXOAUMO YAENUTb TEPMUHOMOMMM, T.K. YCNEWHoe
oBnaneHue nboi AUCUMMNAMHOM Npeanonaraet YCBOEHNE OCHOBHbIX MOHATUIA, X NPU3HAKOB U
0COBEHHOCTW.

Taknm 06pa3oM, NOLroToBKA K 3a4eTy BKNOYAET B cebsi:

- NpopaboTKy OCHOBHbIX BOMPOCOB KypCa;

- YTEHWE OCHOBHOW 1 LONONHUTENBHOW NUTEPATYPbI MO TEMaM Kypca;

- noabop NPUMEPOB 13 NPAKTUKU, UNNIOCTPUPYIOLLMX TEOPETUYECKNIA MaTepuan Kypca;

- BbINONMHEHWE MPOMEXYTOUHbIX Y UTOrOBbIX TECTOB MO ANCUMNVHE;

- CMCTEMATM3ALMIO N KOHKPETN3ALIMIO OCHOBHbIX MOHATUN AUCLMUMAUHDI;

- COCTaBMeHWe NPUMEPHOro NnaHa 0TBETa HA BOMPOCHI.

TpeboBaHUs K 3HaHWSAM CTYOEHTOB ONpeaeneHbl doefepanbHbIM rocy4apCTBEHHbBIM
06pasoBaTtenbHbIM CTAaHOAPTOM 1 paboyeit NporpaMMoi AUCLUMNANHBI.

Llenb 3ayeTa - npoBepka v OLEHKa YPOBHS MOMYyYEHHbIX CTYAEHTOM CreunanbHbIX NO3HAHWA No
y4ebHO ANCLUMNMHE U COOTBETCTBYIOWMX UM YMEHWIA 1 HABbLIKOB, @ TaKXe YMEHUS NOrMYECKM
MBICNINTb, aPryMEHTUPOBATb M3BPaHHYIO HAaYYHYIO NO3ULMIO, PpearmpoBaTb Ha OONONHUTENbHbIE
BOMPOCHI, OPUEHTNPOBATLCS B MACCHBE MHGPOPMaLMK, AedpMHILMIA 1 KaTeropuii npasa. OueHke
no4nexar npaBubHOCTb U FPAMOTHOCTb PEYM CTYOEHTA, a TAKXXe ero JOCTUXEHNS B TEHEHNE
ceMecTpa. JononHNTENbHOM Lenbto 3a4eTa SBASETCS (DOPMUPOBAHIME Y CTYAEHTOB TAKMX KA4eCTB,
Kak OpraHVW30BaHHOCTb, OTBETCTBEHHOCTb, TPYLONOWE, NMPUHLMNMANBHOCTL, CAMOCTOSATENBHOCTD.
Taknm 06pa3oMm, NPoBEPSIETCS CNOXMUBILASCS Y CTYAEHTA CUCTEMA 3HAHUIA MO LUCLUUMIVHE, YTO
nrpaet 60nbllyi0 Porb B NMOArOTOBKE ByOywero cneumanucta, crnocobCcTBYeT NOMyYEHMIO UM
PyHAaMEHTaNbHOM 1 NPogpeccuoHanbHoi NoaroTosky. MNpy NOArOTOBKE K 3a4€Ty BAXHO NPaBUNbHO
1 paumnoHanbHO pacnnaHMpoBaTb CBOE BPEMS, YTOObI yCNeTb HAa KAYECTBEHHO BbICOKOM YPOBHE
MOLrOTOBUTLCS K OTBETAM MO BCEM BomnpocaM. Bo BpemMsi noAroToBKU K 3a4eTy CTYOEHThI TakXe
CVCTEMATU3UPYIOT 3HAHWS, KOTOPbIE OHM NPUOBPENU NPY N3YHEHNN OCHOBHbBIX TEM Kypca B TEYEHUE
ceMecTpa. OT0 MNO3BONSET UM YSICHWUTb NOFMYECKYIO CTPYKTYPY AMCUUMNAVHBI, 06 bEANHNTL OTAENbHbIE
TEMbl €QMHYI0 CUCTEMY, YBULETb NEPCNEKTUBLI €€ Pa3BUTUS.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.03.01
"Xumung" n npodounno NoAroToBKM "He NpeaycMOTPeEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0L.7 OcHoBbI Hay4HbIX UCCEA0BAHWI U METPOOMNS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. MaTtematnyeckas obpaboTtka pe3ynbTaToB XMMUYECKOrO 3KCnepruMeHTa: YuebHo-MeToauyeckoe nocobue /
H.A.Ynaxosu4, M.IN.KyTbipesa, J1.I".llaingaposa, KO0.N.CanbHukos. - KazaHb: KasaHckuii (Mpreonxcknin) doegepanbHbIi
yHusepcuteT, 2010. - 60 c.

2. MatemaTunyeckas obpaboTka pe3ynbTaToB XMMUYECKOr0O aKCNePUMeHTa:y4ebHO-MeToAnYecKoe nocobre ans
NeKUMOHHOro kypca 'MeTtponorunsa'[9nekTpoHHbIl pecypc] /H.A. Ynaxosuy, M.T1. KyTbipeBa, J1.I". Wannaposa, tO.U.
CanbHukoB.- KasaHb: KazaHckuii (MprBonxckuit) @enepansHblil yHueepcutet, 2010. - 60 c.

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

3. 3onoToB, 0.A. BBeneHve B aHaNMTUYECKYO XMMUIO [DNEKTPOHHbIA pecypc] : yueb. nocobue ? SnekTpoH. faH. ?
Mocksa : UsapatenbctBo 'Jlabopatopus 3HaHwmin', 2016. ? 266 c. ? Pexum goctyna: https://e.lanbook.com/book/84079. ?
3arn. ¢ akpaHa.

JononHuTtenbHas nuteparypa:

1.AHannTnyeckas xumus: npobnemsl 1 noaxonbl: B 2 1. / pea.: P. KenbHep, X.-M. Mepme, M. OtTo, I'. M. Buamep; nep. ¢
aHrn. A. I'. BopaeHko [n op.] nog pegn. tO. A. 3onoTosa.?M.: Mup: ACT, T. 1.72004.7608 c.

2.AHanutnyeckas xumusi: npobnemsl 1 noaxonbl: B 2 1./ pen.: P. KenbHep, X.-M. Mepme, M. OtTo, I'. M. Buamep; nep. ¢
aHrn. A. I". BopaeHrko [n op.] nog pea. tO. A. 3onoTosa.?M.: Mup: ACT, T. 2.72004.7728 c.

3.XebeHTseB A. V. AHanutuyeckas xumms. XuMmyeckne Metonbl aHanmaa: Yyeb. noc. [OnekTpoHHbIi pecypc] / A.N.
XebeHtsie, A.K. XepHocek 1 ap. - 2-e nag., ctep. - M.: HALL UHOPA-M; MH.: HoB. 3HaHune, 2014. - 542 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=419626
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Mporpamma omcumunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorus”; 04.03.01 "Xumuna".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0L.7 OcHoBbI Hay4HbIX UCCEA0BAHWI U METPOOMNS

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

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

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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