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Mporpamma omcuunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii n metponorus”; 04.05.01 "dyHaameHTanbHasa U NpuknagHas xmMus".

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 omcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorns”; 04.05.01 "®dyHaameHTanbHasa U NpuknagHas xmMus'".

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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-5 CNOCOBHOCTbIO NPUobpeTaTb HOBble 3HAHUS C MCMONb30BAHNEM COBPEMEHHbIX

Hay4HbIX METOAOB U BNafeHWe UMK Ha YPOBHE, HEOBXOOMMOM ONs pelleHns 3amav,
MMEIOLWNX eCTECTBEHHOHAYYHOE COAepXaHUe U BO3HMKAIOWMX MPY BbINOMHEHUN
npodbeccuoHanbHbix yHkuni (MK-5);

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBbl MATEMaTUYECKOW CTATUCTUKM, obwue 3aKOHOMEPHOCTN N METOLONOIMIO NPUMEHEHNA crnocobos pacyeta
pasnnyHbIX NOrpPeLHOCTEN NPY NOYYEHUM IKCNEPUMEHTASIbHbLIX AaHHbIX.

JonxeH ymeTb:

CaMOCTOATENbHO onpenendTb napaMeTpbl pacnpeneneHns, NposoanTb NMPOBEPKY XapakTepa pacnpeneneHns,
OLEeHMBaTb CNy4yanHble U CUCTEMATMYECKNE NOTPELIHOCTU.

JonxeH BnaneTb:

HaBbIKaMy MIaHMPOBAHUS 1 UHTEPMNPEeTaLUun PesybTaToB 9KCNEePUMEHTA NPW METPOOIMYECKOM aTTecTaumm
XUMMYECKOrO COCTaBa PasnnyHbiX 06 bEKTOB.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

BnaneHune ocHoBamu TeopumM hyHOAMEHTaNbHbIX Pas3genos XMMUK (Npexae BCero BbiCLel MateMaTuky 1
aHanutnyeckon xmmnn) (MK-2).

CnocobHOCTb NPUMEHSATb OCHOBHbBIE 3aKOHbI XMW NPU 0O6CY>XAEHUN NONYYEHHbIX PE3YNLTATOB, B TOM YNACHE C
npvBneYeHneM NHHOPMaLMOHHbIX 623 aaHHbIX (MK-3).

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

[aHHag oucumnnuHa (Moaynb) BkoYeHa B pasaen "b1.B.06 OucuunnmHbl (Moaynm)" OCHOBHOM NPOGIECCMOHANbHOW
obpaszoBatenbHoi nporpammel 04.05.01 "dyHaameHTanbHas U npuknagHas xumus (OpraHudeckas Xumms)" 1 0THOCUTCA
K BapuaTuBHOM YacTu.

OcBavBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

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

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ncne nekuun - 36 4aca(oB), npakTuyeckume 3aHsTus - 0 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 NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 4 CEMeCTpe.

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

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma omcuunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii n metponorus”; 04.05.01 "dyHaameHTanbHasa U NpuknagHas xmMus".

Buabl un yachbl
KOHTaKTHOW paboThbl,

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

Tema 1. BeeneHue. Obwme ceeneHus
06 n3mepeHnax U3nNYecKnx
Be/MYMH. OCHOBHbIE MPUHLINMbI

1. |noaxonbl K N3MEpPEHNSM. 4 2 0 0 2
M3meputenbHoe npeobpasosaHue.
Paamep v 3HayeHne pmnanyeckoi
BENMNYMHbI.

Tema 2. OCHOBHblE 1 NPOU3BOAHbIE
5 BennynHbl.PasmepHocTb. Cuctema 4

" |pmamyeckux BennymH 1 cuctema
eauHnL,.

Tema 3. O6wwme BONpoCH TEOPUM
namepeHuii. Knaccudpmkaums
n3mepeHuii. MpuHUMnsl, MeToabl 1
3. |MmeTonmkn nameperns. Cpencrea 4 2 0 0 2
N3MepeHnii. YCNoBns n3amepeHnii.
CBoiicTBa COCTOSAHNS N3MEPEHWIA.
MorpewHoCcT n3MepeHuii.

Tema 4. STanoHbl PU3NYECKNX
BenmuuH. MNepenava pasmepos
4. lenvHUL PU3NYECKUX BENVNYWH. 4 2 0 0 2
lMorpewHocT cpencTs N3MEPEHUI 1
MNX HOPMMPOBAHKE.

Tema 5. O6wwme noHATUS
MaTemMaTn4eckom CTaTUCTUKN.
"eHepanbHas COBOKYMHOCTb U
5. |Bbibopka. MapameTpbl 4 2 0 0 2
pacnpegenexust. Matematunyeckoe
oXuaaHue crnyyaiHom BeNUYMHbI.
Hucnepcus cnyyainHom BENNYUHBI.

Tema 6. HopmanbHoe
pacnpeneneHune. dyHkuus
6. [HopManbHoro pacnpeneneHns. 4
" |MpuHUMNbIL, Nexalune B OCHOBE
3aKkoHa HopManbHoro
pacnpeneneHus.

Tema 7. MOMeHTbI HenpepbIBHOro
pacnpeneneHunsl. PasHomepHoe
- |pacnpenenetne. HekoTopble 4 > 0 0 5
cneumanbHble pacnpeneneHns.
PacnpeneneHune CtblogeHTa.
PacnpeneneHne ®duwepa.

Tema 8. Pazbop KOHKPETHOIA
cutyaumu: Npoeepka HOpPManbHOCTK
g. |[PacnpeneneHus Bblbopku 13 100 4

" |n3MepeHnii NOCTPOEHNEM
rMCTOrpamMMmbl U UCMONb30BaHUEM
Kputepusa NupcoHa.

Tema 9. CpaBHeHWe ancnepcuii.
CpasHeHue OByx aucnepcuin.
CpaBHeHWe HeCKONbKUX ANCMEePCUiA.
9. |BblaeneHue bonblueii gucnepcun us 4 2 0 0 2
MHorux. MNMogospuTensHoO
BblOENSAOWNECS 3HAYEHNS (MpoMaxi).

Tema 10. Ycnosus npuMeHeHns
10, [veTonos mMaTeMaTn4yeckom 4

CTaTUCTUKN 1 NPOBEepKa BbINONHEHWS
3TUX yCnoBui
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Mporpamma omcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorns”; 04.05.01 "®dyHaameHTanbHasa U NpuknagHas xmMus'".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

CamocrosiTenbHas
paborta

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

11.

Tema 11. OueHka cnyyaiHoi
norpewHocTu. MNMpeunsnoHHOCTb,
CX04MMOCTb 1 BOCNPOU3BOAUMOCTb.
[MoBTOpPSiEMOCTD.
BHyTpunabopaTopHblit KOHTPONb
KayecTea N3MepeHuni.

12.

Tema 12. OueHka cucteMaTmyeckon
MOrpeLHOCTI: NO CTaHAapTHOMY
0bpasLy, cpaBHEHNEM pPe3y/bTaToB
[BYX HE3aBMCHMbIX METOL0B,
BapbUpPOBaHNEM Macchbl NPobbI.
Cnocobbl ycTpaHeHust
cucTemMaTtnyeckoin norpeLHocTu.
MexnabopaTopHble 3KCNEPUMEHTDI.

13.

Tema 13. Pacnpegnenexue
ONCKPETHbIX CJ'Iy‘-I&VIHbIX BENNYUNH.
Pacnpegnenenue lNyaccoHa.
BuHoMunHanbHOe pacnpeneneHue.

14.

Tema 14. KoppensumoHHbIi n
perpeccroHHbIi aHanmabl. [Npoeepka
B3aVMOCBS31 ABYX (PN3NYECKMX
BennynH. MeTon HanMeHbLmnX
KBagpaTos.

15.

Tema 15. ObecneyeHmne kavecTea
XVIMUYECKNX N3MEPEHUIA.
PobacTHOCTb, CENEKTUBHOCTb U
crneundunyHocTb. NnaHmpoBaHue
3KCNepuMeHTa 1 oueHka
CTaTUCTUYECKNX XapaKTepmucTumk
METOAUKW aHannsa.

16.

Tema 16. Pa3bop KOHKpPETHOA
cuTyaumm: ATtectaums MeToamnkm
KONMYECTBEHHOr0 aHanM3a Bo3ayxa
paboyeii 30HbI.

17.

Tema 17. KoHuenuuns
HEeonpeneneHHOCTN B XMMNYECKINX
N3MepPeHnNsX (Kpyrnblid cTon ¢
npurnaweHnem Beaywmx
cneumnanucTos B obnactu
METPONOrunu).

18.

Tema 18. KoHTponbHas paboTa 1
(MeTponormyeckme xapakTepucTukm
METOIMK KONMYECTBEHHOrO
XMMWUYECKOro aHanv3a)

Ntoro

36

36

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)

Tema 1. BeepeHue. O6uime cBepgeHnsi 06 naMepeHusix ousnyeckmx BennymH. OCHOBHbIE NPUHLUIMbI NOAXO04bI K
namepeHusim. UameputenoHoe npeobpasoBaHue. Paamep n 3HaueHne dousanyeckom BeNMUYMHbI.

OnpepeneHne meTponorun. EAMHCTBO namepeHuii. TeopeTunyeckas METPONorus (Teopms n3aMepeHuin, cosgaHue
TEOPETUYECKMX OCHOB NMOCTPOEHWS CUCTEM €AMHUL, 1 3TANOHOB, paspaboTka Teopun norpewHocter). MNpuknagHas
METPONOrus (BONPOCH! MPaKTUHECKOr0 M3MEPEHNS B PA3NNYHbIX CPepax, NoBbllEHNE TOYHOCTU, oBecneyeHne
asToMmaTtmsauun). 3akoHogarenbHas MeTponorus (rocyaapcTeeHHble cTaHaapThl). OcHoBononarawuwme NpuHLUMMbI
MEeTpOoNornn (akCnombl).

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

CrpaHnua 5 13 16.




Mporpamma omcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorns”; 04.05.01 "®dyHaameHTanbHasa U NpuknagHas xmMus'".

Otanbl pa3sutus metponorun (MeTtpuyeckas koseHums 1875 r., MexayHapoaHoH 6t0po Mep 1 BecoB, [naBHas nanarta
Mep 1 BecoB B [NeTtepbypre). Mepenaya pasmepa eanHNL CPEACTBAMU M3MEPEHWIA (TOCYIAaPCTBEHHbIE 3TANOHbI,
BTOPWYHbIE 3TANOHbI, 06pa3L0BbIE CPEACTBA M3MEPEHWIA, paboune CpeacTBa N3MEPEHUIA).

KayecTtBo naMepeHuii. CBOMCTBA COCTOSIHMS M3MEPEHWI (TOYHOCTb, CXOAMMOCTb, BOCTPOU3BOAMMOCTb, BbiCTpOTa
nonyy4eHns pesynbtatos). Knaccugomkauus namepeHmii:

1. PaBHOTO4YHbIE, HEPABHOTOYHbIE.

2. OgHOKpaTHbIE, MHOTOKpaTHbIE.

3. Ctatmyeckue, oMHamMmmnyeckume.

4. MeTtponoruyeckume, TEXHUYECKME.

5. A6COntoTHbIE, OTHOCUTENbHbIE.

6. IMpsmMble, KOCBEHHbIE, COBMECTHbBIE, COBOKYMHbIE.

CpenctBa namepeHuii. KOHTponb HEM3MEHHOCTY pasMepa eanHNUL, BO BPEMEHMN.

Tema 3. O6wwme Bonpockl Teopun namepeHunn. Knaccucpukaumsa namepeHunin. MpuHUMnbL, MeToabl U METOLUKM
n3mepeHusi. Cpencrea nuamepeHuin. Ycnosus namepeHuin. CBonctea CoCTosiHUA namepeHuin. MorpeluHoctun
N3MepeHun.

Knaccudomkauus norpewHocTe:

. Mo cnocoby BbipaxeHus (abCONOTHLIE Y OTHOCUTENbHBIE).

. B 3aBncumMOCTM OT TOro 3aBbiWwatoT UK 3aHUXatoT pe3ynbTaT (MONOXUTENbHbIE N OTPULATENBHbIE).

. Mo Tvny cBS3M Mexay NOrpeWwHOCTbIO 1 U3MEPSEMOI BENNYNHON (MOCTOSHHbBIE N MPOMNOPLUMNOHANBbHBIE).
. B 3aBncumocTm 0T xapakTepa npuynH, Bbi3blBAIOWMX NMOrPELHOCTb (CUCTEMATUYECKME U ClyYaliHbIe).

. Mo ncToyHMKam NponCcxoXaeHns (MHCTPYMEHTaNbHbLIE, peareHTHble, METOANYECKME).

. MpsiMble 1 KOCBEHHbIE.

O O W=

CuctemaTnyeckue norpelwHocTy. MNpaBunbHOCTb n3MepeHuii. NMocTosIHHbIE U NPOMNOPLIMOHaNbHEIE CUCTEMATUYECKNE
norpewHocTn. Tpu cnocoba OLEHKM CUCTEMATUYECKUX MOrpeLlHOCTER. Tunbl cucTemMaTnyecknx norpewHocTei. MNepsbii
TWN ? NOrPELHOCTN N3BECTHOW NPUPOALI, 3HAYEHWSI KOTOPbIX MOTYT BbiTb NpeaBapuTenbHO paccyuTaHbl. BTopoit Tin ?
N3BECTHOM NpMpOoabl, 3HAYEHNS KOTOPbIX HEN3BECTHbI, HO MOTYT ObITh OLIEHEHbI B Xoe aKkcrnepumeHTa. Cioga 0THOCSTCS
WHCTPYMEHTa/IbHble, peareHTHbIe 1 METOANYECKME NOrPewHoCTU. TPeTnii TN ? MPUYMHBI 1 NMOTPEWHOCTU HEN3BECTHBI,
BbISIBUTb HE NPEACTaBNSETCS BO3MOXHbIM.

Tema 4. dTanoHbl husnyeckux sennyuH. Nepenaya pasmepos eanHUL, husnyeckmx BennumH. MorpewHocTU
cpencTs U3MepeHUn 1 UX HopMUpoBaHue.

PensiTuBnsaums - onpeaeneHne nnm namepeHne oTHOCUTENbHO HEKOTOPOro Apyroro obbekTa. Pe3ynbtat onpenensitot
Mo pPasHOCTU TakMM 0BPa30M, YTO CMCTEMATMHECKME NOrPELHOCTM B3aMMHO UCKIOYAIOTCS.

PaHgoomunzaums - nepeBos CMCTEMATMYECKUX NOrPELHOCTEN B pa3psag cnydaHbix. OCHOBaHa Ha TOM, 4TO
cmcTemaTmyeckas NorpelHoCcTb eANHUYHOTO SBneHns (Npubopa, MetTona, NCNOMHMTENS) NPU paccMoTpeHUn ee B Bonee
WIMPOKOM KNlacce OOHOTUMHBIX SBNEHWI (Cepust NprMbopoB, rpynna METOAOB, KONNEKTUB UCMONHUTENER) CTAHOBUTCS
BEMMYMHON NepeMeHHoN (cnyyariHom).

Tema 5. O6LMe NOHATUS MaTeMaTU4ecKon cTaTUCTUKU. FeHepanbHasi COBOKYNMHOCTb M Bbi6opka. MapameTtpbl
pacnpeneneHus. Matematuyeckoe oxmaaHve cny4yamHon BefiMuuHbl. Jlucnepcusa cny4yanHowm BeSIMYUHGI.

PensiTuBnsaums - onpeneneHve nnm n3amepeHne oTHOCUTENbHO HEKOTOPOro Apyroro obbekTa. Pe3ynbtart onpenensitot
Mo pPasHOCTU TakMM 06pPa30oM, YTO CMCTEMATUHECKME NMOTrPEIHOCTM B3aMMHO UCKIOYAIOTCS.

PaHpoomunzaums - nepeBos CUCTEMATMYECKUX NOrPELIHOCTEN B pa3psag cnydaiHbix. OCHOBaHa Ha TOM, YTO
cucTemaTmyeckas NorpelHoCcTb eANHUYHOTO siBNeHns (Npwbopa, MetTona, NCMONHMTENs) NpU paccMoTpeHun ee B bonee
WMPOKOM KNlacce OAHOTUMHBIX SBNEHWi (cepusi NprubopoB., rpynna METOLOB, KONNEKTUB UCMONHUTENER) CTAHOBUTCS
BEMYMHON NepeMeHHON (cnyyaiHom).

Nexuwnsa 5. CnyyaiiHble NOrPEWHOCTU (3TO HE YACNO, & (PYHKLMS cryyast). CrnyyaiHas BennymHa onpenensietcs obnacTbio
N3MEHEHNS 1 BEPOSTHOCTBIO, C KOTOPOI OHAa nonagaeT B TOT MW UHON nHTepsan. [JMCKpeTHbIe 1 HENpepbIBHbIE
crnyyaiHble BENMYUHLI. [[eHepanbHas 1 BbIBopoYHasi COBOKYMHOCTU BENMMNYMH.

Tewma 6. Hopmaanoe pacnpeneneHue. CDYHKLI,VIH HOpMaJbHOro pacnpeaeneHus. anIHLIMI'IbI, nexawiume B oCHoBe
3aKkoHa HOpManbHOro pacnpepeneHus.
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MapameTpbl pacnpeneneHus cnyyaiHbix BENUYMH (MaTeMaTniyeckoe OXnaaHue, LUCNepcust CryYaiHo BENUYUHBI).
MaTtematuyeckoe oXunaHvme HenpepblBHON CyYaiHon BenuyrHbl. Matematuieckoe oxXunaHme HernpepbiBHON
Crny4aiHoi BenvyuHbl. CpeaHeB3BeWeHHOe 3Ha4YeHe ANCKPETHOM CnyYaiHon BennymHbl. CBOMCTBA MATEMATUYECKOrO
oxupganus. [lucnepcus HeENpepbIBHOM N KOHEYHO3HAYHO Cy4aiHol BenvYmHbl. Jucnepcusi BoIBOPOYHOM
coBokynHocTu. CBOWCTBa Ancnepcun.

MaTemaTuyeckoe oxunaHue cpefHero pesynbtarta (MaTeMaTniyeckoe oXnnaHue cnyyaHoi BenuymHel). Jucnepcus
cpeaHero peaynbtata. CTaHAapTHOE OTKIIOHEHWE CPEeAHEro peaynbTarta (YacTHOe OT AeNeHUs CTaH4aPTHOro
OTK/IOHEHVSI HA KOPEHb KBaapaTHbIi U3 o6bema BbIGOPKK).

Tema 7. MoMeHTbI HenpepbIBHOro pacnpeneneHus. PasHomepHoe pacnpeaeneHue. Hekotopble cneuunanbHble
pacnpepneneHusi. PacnpeneneHue CtblogneHta. PacnpeneneHue duwiepa.

rI/ICTOFpaMMbI n pacnpeneneHue. I"Ipleep r’MCTOrpammbl )J,I/ICerTHOM BENN4YNHbI. B3BelweHHas Cymma. Becosoli
MHOXWUTENb. Ycnosue HOPMUPOBKK 4ncen.

HopmanbHoe pacnpegeneHune. @yHkums [Maycca. MNpepensHoe pacnpeneneHne. HopMUPOBOUHbI MHOXNUTEND
(BbIpaxeHune 4ng ero pacyerta noay4yaem nocnegosarenbHbIMU NOACTAHOBKAMU B OOPMyNy AN15 (PYHKUMM HOPManbHOro
pacnpeneneHuns). MNpuHLUmMnbI, Nexalne B OCHOBE 3aKOHa HOPManbHOro pacnpeaeneHuns:

1. MpuHUMN cuMMETpUM (BEPOATHOCTU OAMHAKOBBIX MO BENWYMHE, HO 0BPATHBIX MO 3HAKY CAy4YaliHbIX NOrpeLHoCTek
pasHbil).

2. lNepBasa Nnpon3soaHas paBHa HyMo, ECNN 3HAYEHUE CyYanHOW BENMUYNHBI COBNAaaeT C UCTUHHON BENNYUHOW
(cpenHuM 3Ha4eHUeM pesynbTtata). [ng pesynbtaTtoB U3MEPEHNS PaBHbIX CPeaHEMY apudOMETNYECKOMY Ha KPUBOW
pacnpeneneHns HabnoaaeTcs MakcMMyM. 3aKOH HOPManbHOrO pacnpeneneHns npeanonaraet BepPOSTHOCTb ClyYaHbIX
MorpewWwHocTen TeM MeHbLLYLO, YeM Bonblue nx abCcontoTHoe 3HaYeHne.

3. MakcumanbHas BEPOSTHOCTb CNOXHOMO COBbITUSI 0TBEYAET MUHMMATBHO CYMME KBaApaToB OTKNOHEHWA BENNYUH OT
CpeLHero pesynbrata, T.e. 3aKOH HOPMarbHOro pacnpeneneHuns BKNoYaeT B cebs NPUHLMI HAaUMEHBLLWX KBaLPATOB.

4. KpI/IBaFI PyHKUMM HOpManbHOro pacnpeneneHns MMeeT nBe CUMMETPUYHblIE OTHOCUTENbHO BepTMKaﬂbHOIZ OCU TOYKHN
rleperl/l6a (BTOpaﬂ npon3eogHas paBHa HyJ'IIO) Ha pacCToAHUAX OT LieHTpa paccesHns, paBHbIX CTaHOAPTHOMY
reHepanbHOMY OTKNOHEHUIO.

Tema 8. Pazbop KOHKpeTHOW cuTyaumm: MpoBepka HOpManbHOCTU pacnpegeneHus Bbibopku n3 100 namepeHuin
MOCTPOEHMEM FMCTOrpaMMbl U UCNOJIb30BaHMEM Kputepusi NMupcoHa.

3aBNCMMOCTb Bra KPUBOW HOPMANbHOIO pacnpeneneHns ot BENUYMHbI reHepanbHOro CTaHa4apTHOrO OTK/IOHEHMWS
(onpenensieT cTeneHb "pasMbITOCTN" KPUBOK ). BennynHa UCTUHHOrO 3HaYeHns (CpenHero pesynbtaTa) onpegenset
MonoXeHve NPUBOIA pacnpeneneHus Ha ocu abeunce. Touke nepernba KpMBOL O0TBEYAET 3HAYEHUe abcumccehl, paBHoe
cTaHOapTHOMY OTKNOHEHNIO.

BeposiTHOCTb TOro, 4TO cnyyariHas NorpewWwHOCTb OTAENbHOMO U3MEPEHUS He NPEBbIWaeT Mo abCONOTHOMY 3HAYEHNIO
CcTaHOapTHOe OTKNOHEHWe, paBHa 68 % (OByX CTaHOAPTHbIX OTKIOHEHUI - 95.4 %, Tpex - 99.7 %).

Tema 9. CpaBHeHue pucnepcuin. CpaBHeHue AByX aucnepcuin. CpaBHeHMe HECKONbKUX aucnepcun. BoloeneHune
6onblen gucnepcun N3 MHorux. NMoao3puTenbHO BblAENsWMecs 3HaueHus (Mpomaxm).

OueHka xapakTepa pacrnpeneneHus. B kauectse npumepa paccmatpreaem Belibopky 13 100 n3MepeHuii onpeneneHns
menu B obpasue (o1 600 oo 621 Mr HaoeHo). CpenHuii pesynbTtaTt 610 Mr. CTaHOapTHoe OTK/IOHeHMe paBHo 4 Mr. Bce
pesynbTaThl pa3buBaeM Ha Knacchl Takum 06pasomM, 4Tobbl Kaxablli Knacc 06 beanHsin pe3ynbTaTbl U3MepeHuii Ha
WHTEpPBANE WMPKUHOW B MONOBMHY CTAHOAPTHOMO OTKNOHeHNs. CTpouM ructorpamMmy. B Touke makcmmyma yactoTa
nonagaHus B onpegeneHHblin knacc coctaenset 0.19. Vicnonb3ys aTo 3HAYeHMEe HaxoouMM CTaH4apPTHOE OTKIIOHEHNE.
Monyyaem 4.2. OTOT pe3ynbTar NPakTUYECKN COBNagaeT C TEOPETUYECKUM 3HaYeHNEM (4.0), 4TO NO3BONAET cUUTaTb
MoNy4eHHy0 BbIBOPKY HOPMarbHO pacrnpeaeneHHoN.

Mo paHHBIM rcTOrpamMMbl MOXET BbiTb NpoBeeHa U 6onee cTporas KoNM4YeCcTBEHas OLleHKa COOTBETCTBIS BbIGOPKM
HopMasnbHOMy pacnpeneneHuto no kputeputo MNupcoHa (xu-keagpart ? kputepuin). CpaBHEHNE SKCNePUMEHTaNbHbIX U
TEOPETUYECKMX 4ACTOT NoNafaHus B faHHbIA KNacc No3Bo/sSieT Ha 3a4aHHOM YPOBHE BEPOSITHOCTY PewWnTb BOMPOC O
xapakTepe pacnpeneneHus.

Tema 10. Ycnosus npuMeHeHUs1 METO4,0B MaTeMaTUYeCKON CTaTUCTUKU U NPOoBepKa BbINOMHEHUS 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 cucteMaTM4yecKomn NOrpeLLIHOCTU: NO CTaHAAPTHOMY 06pa3Ly, CpaBHEHWEM pe3ynbTaToB ABYyX
He3aBUCUMbIX METO40B, BAPbUPOBaHMEM Macchbl Npo6bl. CNoco6bl yCTpaHeHUsi CUCTeMaTUYEeCKOM NOrpeLLIHOCTH.
MexnabopaTtopHble 3KCNepPUMEHTbI.

t-Pacnpegnenenue. [ns onpeneneHnsi COBOKYNHOCTEN pe3ynbTaToB U3MEPEHUI OrpaHNYEHHOro 06 beMa NCNONb3YIOT
pacnpegeneHne CTbloileHTa, KOTOPOE CBA3bIBAET MeX Ly COOOW TPU OCHOBHbBIE XapPaKTEPUCTUKN: WNPUHY
LLOBEPUTENbHOMO MHTEPBANa, COOTBETCTBYHIOLY EMY BEPOSTHOCTb, 06bEM BbIBOPOYHOIM COBOKYMHOCTM. [ns
onpegnenerus kputepusi CTbloaeHTa (t) Heobxo4MMO NPeaBapuUTENbHO paccunTaTbh CPeaHee 3Ha4YEHNE N CTaHAAPTHOE
OTKNOHeHVe.BbicoTa 1 wrprHa KpuBoM t-pacnpeneneHns 3aBUCSAT OT YiCna cTeneHel ceobonbl. Ecnu uncno ctenexei
cBobo bl CTPEMUTCS K BECKOHEYHOCTU, TO t-pacnpeneneHne NepexoanT B HOpManbHOE pacnpeneneHue.

pybble norpewHocTy (Npomaxu) 1 cnocobbl UX ycTpaHeHusl. Beibop KpUtepusi 4Nns NCKIOYEHNS COMHUTENbHOTO
pesynbTaTta UMeeT CBOW TPYOHOCTU. YHUBepCcanbHOro npasuna He cyuecTeyert. icnonbayioT:

1. Q-Kputepuii (ecnu pacyeTHOe 3Ha4YeHME MeHbLIe TabNUYHOro, To pe3ynbTaT He sBnsieTcs rpyboiM npoMaxom. B
NPOTVBHOM Cly4ae pesynbTaTt UCKMIoYatoT.

2. PeayanaT ABNAETCA NpoMaxoMm, eCcyin ero OTk/iIoHeHe OT cpenHero 3Ha4eHns npesblllaeT 4aCcTHOEe OT AefieHus
YTPOEHHOro CTaHAapTHOIro OTKNOHEHNA HAa KOPEHb KBa,D,paTHbII7I 13 obbema BbI60pKI/I.

3. Mpomaxom cunTatoT pesynbTar, nexaiuuii 3a UHTEPBANIOM, OrPaHNYMBAOWMUM CPELHUI Pe3ynbTaT KPUTUYECKMM
3HaYeHNEM, KOTOPOE HaXOOST YMHOXAS BENUYMHY NapaMeTpa Tay-KpUTUYECKOro Ha CTaHOapPTHOE OTKIIOHEHME.

Tema 13. PacnpeneneHne AUCKPETHbIX CllyyalHbiX BenuuuH. PacnpeneneHue lNMyaccoHa. BUHoMMHanbHoe
pacnpegeneHue.

OueHka cmctemaTnyeckoi norpewHocCTH. CyU.leCTByeT TPW OCHOBHbIX cnocoba:

1. Mo cTtaHaapTHLIM obpasuam (CO). PacxoxaeHue aKCnepuMeHTaNlbHO HalAEHHOro pe3ybTata U TeOPeTUHeckm
pPacCUYMTaHHOro OLEHMBAKOT C NOMOLLbIO t-kpuTepms.

2. CpaBHeHme Pe3ynbTatoB OBYX HE3ABUCUMbIX METONOB. Cravana paccHnTbiBaOT CpenHeB3BEWEHHOE CTaHOapTHOEe
OTKNOHEeHMe, a NOTOM OLeHUBAaKoT t-KpMTepVIVI. Ilnsa aToro 4yactHoe OT OeneHns Pa3HOCTN CpenHNX Pe3ynbTaTtoB ABYX
He3aBNCMMbIX METOLOO0B HA CpenHEeB3BELLEHHOE CTaHAapPTHOE OTKNIOHEHNE YMHOXAKT Ha KOPEHb KBa,D,paTHbII7I n3
KoMObUHaLmn o6 bemMoB OBYyX BbI60pOK. Ob6sa3aTenbHbIM yCNnoBUEM ABNAETCA PAaBHOTOYHOCTb PE3yNbTaTOB, MOJTyHEHHbIX
OBYyMSA He3aB/UCMMbIM METOOAMU. Ecnn paccynTaHHoe 3HavyeHue t-kputepumsa MeHblle TabnunyHol BEIN4YNHbI, TO
cnucreMaTtn4eckytro norpewHoOCTb MOXXHO CHUTATb HEe3Ha4YnMOonn.

3. [Insa oueHKM NOCTOSIHHOM CMCTEMATUYECKON NOrpewHoOCTN NPOBOASAT MHOrOKpaTHoe onpeneneHne cogepaxaHms
KOMMOHEHTa 1 napansienibHoe MHOroKpaTHoe onpeneneHne coaepXaHns Toro Xe KOMMOHEHTa yaBOEHHOro pasmepa.
Lns oueHKU NponopLNOHaNbHOM NOrPEWHOCTU NPOBOAST CEPUI0 NapannenbHbiX M3MepeHnii NpPobbl, cogepxatllei
nobaBky onpenensieMoro KOMNOHeHTa. 3aTeM CPaBHMBAIOT CPEOHWIA Pe3ynbTaT CO CPELHNUM PE3ybTaTOM, NOMYYEHHbIM
B MEPBOV Cepun n3mMepeHuid ans npobel, He cogepxatllein 1obaBku. YCNOBMEM HE3HAYUMOCTM CUCTEMATUYECKON
MOrpeLHOCTM ABNSAETCS TOT doakT, YTO NMOCTOAHHAA cMcTeMaTnyeckas NorpewHoCTb He NpeBbIaeT NPon3seaeHNs
t-kpuTepusa Ha cTaHaapTHOE OTKIOHEHNE NOCTOSIHHON CMCTEMATUYECKON norpewHocTn. Kpome Toro, nponopunoHanbHas
cucTemarmyeckas norpelHoCcTb 3a BblYETOM eAMHNLbI HE JO/XHA NpeBblwaTb NpovusseneHne t-kputepusa Ha
CTaHOapTHOE OTK/IOHEHVE NPOMopPLIMOHaNbHOM CUCTEMATUYECKOM NOrPELIHOCTMU.
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Tema 14. KoppensiuMOHHbIA N perpecCUOoHHbIN aHanu3bl. [poBepka B3auMOCBA3U ABYX (OU3UUYECKUX BEJINUYUH.
MeTo0 HaMMeHbLUUX KBaapaTos.

CpaBHeHVe HECKOMNBKMX Aucrnepcuii. BolbopouHble OMCnepcm CYmMTatoT OLHOPOLHbIMY (2 PeE3ynbTaThl PABHOTOUHbLIMM),
ecnv 3HaveHune kputepus baptneta MeHblUe X1-KBaApaT-KPUTEPUS HA 3a0aHHOM YPOBHE 3Ha4umocTu. [1ns pacyeta
KpuTepusi Baptneta HeobxoaAMMbl 3HAYEHUS| CPEeAHEB3BELIEHHON AMcrnepcnu, BbIGOPOYHbBIX AUCAEPCUIA U yucna
cTeneHei ceobobl.

Ecnn 06beMbl Bcex BbIBOPOYHbIX COBOKYMHOCTEN paBHbl, 0IHOPOAHOCTb ANCMNEPCUI 1 NPUIrOoHOCTb PE3YNbTaToB AN
COBMECTHOV 06paboTKM NPOBEPSIIOT C NOMOLLbIO KpuTepus KoxpaHa.

Tema 15. O6ecneyeHne KayecTBa XMMMYECKUX N3MepeHui. Poﬁacmocm, CeneKTUBHOCTb U cneundoUYHOCTb.
nﬂaHVIpOBaHVIe JKCMNepumMeHTa U oLeHKa CTaTUCTUYEeCKUX XapakTepuctuKk Metogukum aHanm3aa.

MokasaTenn aghpekTMBHOCTY XMMUYECKOro aHanunaa. YyBCTBUTENbHOCTb. KOSh(MLMEHT YyBCTBUTENBHOCTH ( 3HAYEHWE
nepBoil NPOV3BOAHON rPaLyMpPOBOYHON (OYHKLMKM). BenuymHa KoagpguumeHTa YyBCTBUTENBHOCTM XapakTepnayeTt
CKOPOCTb U3MEHEHMUSI aHANUTYECKOrO CUrHana ¢ U3MEHEHNEM KOHLIEHTpaLUum.

Mpenen obHapyxeHUs. (KONMYECTBO BELLECTBA, KOTOPOE MOXET OblTb 0OHAPYXEHO C MOMOLLbIO AaHHOro MeToa ¢
JIOCTATOYHOMN BEPOATHOCTLIO). MNpeaen o6HapyXeHUst MOXeT ObiTb 3a0aH U MAHUMAaNbHLIM aHANMMTUYECKUM CUTHANOM,
KOTOPbI MOXHO YBEPEHHO OTANYaTh OT CUrHaNa KOHTPONbHOMO OnbITa.

Tema 16. Pa36op KOHKpEeTHOM cuTyauumn: ATrectauusi METOOUKU KONMYECTBEHHOrO aHann3a Bo3ayxa pabouyei
30HbI.

ATTecTaums Metogmk |/|3mepeH|/||7| Ha npunMepe MeToankm Konm4eCTtBeHHOro XuMm4yeckoro aHanmaa. Llenb atTectauuu -
YCTAHOBUTb NPUroaoHOCTb METOLOUKN ONA NONny4YeHUA oTBeTa Ha 3adaHHble BOMPOChI C Tpe6yeM0|7| HagexHocTbto. [ns
3TOro Hano OUEeHUTb NpPaBuNbHOCTb NMOCTABNEHHbIX 3a0a4Y N 3aTeM 00Ka3aTb, BOBMOXHO /I UX pelleHne. MoHsATHe
aTtTecTaums BKNKOYAET BECb aHANNTUYECKUI npouecc:

1. MogenuposaHue npouegypbl.
2. O160p npobbI.

3. Moarotoska Npobbl.

4. amepeHue.

5. O6paboTka OaHHbIX.

B xogne arrectaummn cnepnyet onpenenntb, Kakada n3 Metoguk aHanm3a C TO4HKN 3peHns nokasartenem 3PP EKTUBHOCTH
npurooHa gnga peweHuns JaHHOM 3a4a4n ¢ 3afaHHOM n uosepMTeanoﬁ BEPOATHOCTbIO.

Tema 17. KoHuenuusa HeornpeneneHHOCTU B XMMUYECKUX U3MepeHNsaxX (Kpyribii CTON C NnpurnawleHneM seayLuimx
cneuuvanucToB B obnactu meTponorum).

KoHuenuns HeonpeaeneHHOCTN B XMMNYECKMX N3MepPeHnsX. PyHaaMeHTanbHble NOHATUS XUMUYECKOA METPONOTUN.
MoHsATMEM "HeonpeneneHHOCT" NpennaraeTcs 3aMeHUTb "MOrPEWHOCTL" C LeNbio YCTPaHEeHNS pa3neneHns
norpeLwHocTel Ha "cnyyaiiHbie" 1 "cuctematuyeckne". NoHsaTMe "HeonpeneneHHoOCTb" BKoYaeT B cebs kak Te Tak u
JOpyrve norpewHocTy.

Tema 18. KoHTponbHas pabota 1 (MeTponoruyeckme xapakTepucTukm MeToauk KonmyecTBeHHOro XMMM4Yeckoro
aHanusa)

KoHTponbHas paborta.

MpvMepbl BUNETOB /151 KOHTPONBbHOW PaboThl Mo AucumunivHe "OCHOBbI HAaYYHbIX UCCReA0BaHM 1 MeTponorus"
Bunert 1.

1. To4YHOCTb U3MepPEHMNIA.

2.YeMy paBHa BEpPOSITHOCTb CNOXHOIO CobbITUA?

3.0ueHKa KpMTNYECKMX 3HAYEHNIA pe3ynbTaToB aHanmaa.

4 Kputepui baptneta. ®opmynbl ons pacyera.

5.MaTemaTnyeckoe oXnaaHue HenpPepbIBHOWM CyYaHOW BENNYMHBI

Bunert 2.

1.Cuctematnyeckme norpewHocT BTOporo Tmna.
2.HopMNPOBOYHbIV KOSOPULIMEHT.

3.0ueHka cucTemaTnyeckon NponopLUmMOHanbHO NOrpPewHoCcTy.
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4 Kak paccuntatb CTaHOapTHOE OTKNOHEHWE CpeaHero peaynbrara n3aMepeHui.
5.1n5 Yero paccuuTbiBaloT ?Xun-kBagpart?-kputepwuii NMupcoHa?

Buner 3.

1.CpenHeB3BeLleHHas aMcnepcus.

2.Cuctematnyeckas norpewHoCTb NPUroToBAEHNS PacTBOPOB.

3.Kak MoxHo paccuntatb koadhpuLmeHT CTbiofeHTa NPy MCMONb30BaHMN CTaHAAPTHBIX 06pasLoB?
4.CsoiicTBa gmcnepcun.

5.MpumMepbl NOrpewwHOCTEN N0 NCTOYHNKAM NMPOUCXOXAEHUS.

Buner 4.

1.CucTtemartmyeckas norpewHoCTb rpadynpoBOYHOro rpaduka.

2.BblgeneHue 6onbliel oucnepcun 3 MHormnx

3.0uncnepcus cpenHero pesynbtarta. CTaHoapTHOE OTKIOHEHWE CPEenHEro pesynbrara.
4. Pacnpenenexue lNMyaccoHa.

5.Mpenen obHapyxeHns. OTHOCUTENbHOE CTaHOAPTHOE OTK/IOHEHME.

Bunet 5

1. OueHka cncTeMaTUYeCKOn NOrpelHOCTM Mo CTaHaapTHOMY 06pasLly.

2. DdyHKUMS HOpManbHOro pacnpeneneHns. 'eHepanbHoe cTaHAapTHOE OTKNOHeHMEe. HOPMNPOBOYHbIV KOSOIULIMEHT.
3. CpaeHeHune Heckonbkux gucnepcuii. Kputepuin Baptnerta.

4. KoHuenuus HeornpeneneHHoCTn B XMMNYEeCKNX N3MepPEeHnsX. CTaH,D,apTHaFI HeonpeneneHHoCTb. KOSCpCpI/ILI,I/IeHT
oxBarta.

5. Cnocobbl yCTpaHEHNS1 CUCTEMATUYECKO NOrPEWHOCTU. PensiTeusaums n paHooMmsauums.

Buner 6.

1. PacnpepneneHue cnyyaiiHbix NOrPELHOCTEN n3MepeHns. BeposiTHocTHas Monens. HopManbHbIf 3aK0OH
pacnpegeneHus.

2. OcHOBbI NaHNPOBaHWA 9KCNepUMeHTa 1 onTuMmaauns. CpaBHUTENbHbIE 9KCMEPUMEHTHI.

3. NpoBepka 04HOPOLHOCTM U PABHOTOYHOCTU HECKOSBKMX FPYMN N3MEPEHNIA NPY HOPMaNbHOM UX pacnpeneneHumn.
4. CpaBHeHve oByx ANCNEepPCUiA.

5. Cnocobbl yCTpaHeHNs1 CUCTEMATUYECKON MOrPELIHOCTH.

Bunet 7.

1. Mpobnema nofo3pUTENBHO BbIOENSOWUXCA 3HAYEHN namMepeHuii. Mpasuno rpyboit ownbkn. Tect OukcoHa.

2. OUEHKMN NCTUHHOMO 3HAYEHMS U3MEPSEMO BENNYMHBI. [10BEPUTENbHBIE OLIEHKM NP PABHOTOYHbLIX U3MEPEHUSIX.
3. NpoBepka HopManbHOCTK pacnpeneneHmns. Kputepuin cootsetctaus (?xu-keagpar?).

4. MeTon HaMMeHbLWNX KBALPATOB.

5. Obwwue TpeboBaHms K cpeacTsam namepeHus. Knaccol TOHHOCTM CPELCTB U3MEPEHNIA.

Buner 8.

1. MeTon 1 MeToavka n3aMepeHuin. Ycnosusi namepermnin. MeTtponoruyeckoe obecneyeHme.

2. [loBepuTenbHble OLIEHKM MPU HEPABHOTOYHBIX N3MepeHUsX. HeobXoamMoe KOnM4ecTBO M3MEPEHNIA.
3. MpubnunxeHHble METOABI NPOBEPKY HOPMANbHOCTW pacrpeneneHus.

4. PacnpeneneHne ouUCKpeTHbIX CnyyariHbix BennynH. Pacnpenenenue lNMyaccoHa.

5. Cnocobbl yCTpaHEHNS1 CUCTEMATUYECKOW MOMPELWHOCTH.

Buner 9.

1. Cnocobbl NpeACcTaBNeHUst U XapakTePUCTNKM BbIBOPKM.

2. OuEeHKM TOYHOCTM n3mMepeHuid. JloBeputenbHble OLEHKN CpeaHel KBanpaTuieckol oWwnbKu.
3. OnHOMaKTOPHbIV AMCNepPCnoHHbIi aHanma. Kputepuin duwepa.

4. NpoBepka HOPManbHOCTW pacnpeneneHus.

5. CpaBHeHVe pesynbTaToB ABYX HE3ABUCUMbIX METOLOB.

Bunet 10

1. Obwue TpeboBaHus K M3MepeHnsM. MeTponornyeckas HaoexXHOCTb CPELCTB U3MEPEHUIA.
2. CTaHpaptusaums eamHNUL, oM3nNYeCKnX BETIMYUH.

3. MNpuHuMNbI, Nexalune B 0CHOBE 3aKOHA HOPManbHOro pacrnpeneneHus.

4. KoppenaunoHHbii aHanm3. KoaghguumneHT Koppenaumn.

5. AcnmmeTpus 1 aKcuecc.
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5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYIO0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HAa BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamocTtosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT 1
KOHCMNEKTUPYIOT y4ebHyo, Hay4HYO 1 CMPABOYHYIO NTEpaTypy, BoIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOO NO AUcUnniinHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroWMXCs PernameHTpPyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTera, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMA"

YcTtaB heaepanbHoro rocyapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHns "KasaHckuii (Mpusonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexX AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosaHus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBepCmTeT"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MaTeEpPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢poHIe OUeHOYHbIX CPeACTB COAEPXUTCS cneayiolas UHpopMauums:

- COOTBETCTBME KOMMNETEHLUIA NNAHUPYEMBIM Pe3dynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS 015 KaXA0ro OLEeHOYHOro CpecTea;
- KPUTEPWM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeGOBaHI/IFI, npegbsasndgemMble K OEeNCTBUAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyEMbIM pe3ynbTataM, 3adaHns pa3/IndHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B [punoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANsi OCBOEHUS AUCLMNINHBI (MOAYNS)

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT M3yYeHrne 0CHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbiTb AOCTYMHA 0ByyatowmnMcst B OAHOM U3 ABYX BapuaHToB (6o B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B NeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum BruneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust Hay4yHol 6nbnnoTekoil.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHLMOHHO 13 NtoBOI TOUYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUcTEME "ONEeKTPOHHBIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 sksemnnspa) Kaxnoro u3 nsgaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 skseMnnspa AONONHUTENbHON
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHO 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAMMO ANS OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnnHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB K®Y ¢ npasoobnanatensimu SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

1.Caitt Poccuitickoro XeMomeTpuyeckoro obuecTea - http://rcs.chph.ras.ru/
2CtatucTrka B aHanutmnyeckoi xummn. Kypc nekumin MI'Y. - http://chemstat.com.ru/

3.MeTtponorus -
http /lru WIkIpedIaOl’g/Wl ki/%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 namepeHusx. - http://www.kipstory.ru/metr/

5. Koznos M.I". MeTponorua n ctaHgaptusaums- nevyaTHblidi OpruHan anekKTpoOHHOro U3gaHus. -
http://www.hi-edu.ru/e-books/xbook109/01/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHpaLmm

nekumn OcHOBHOI TEeopeTNYECKMA MaTepman npeaMeTa 0aeTcs B Hachl NEKUMOHHbIX 3aHATUIA. Ha nekumsax
npenonasartefib CUCTEMATMYECKM 1 MOCNeaoBaTeNbHO packpbiBaeT coaepXaHvue Hay4Hon
OVCUMNANHBI, BBOOWT B KPYr HAY4YHbIX MHTEPECOB, CTaBMT BONPOCHI AN uccnenosaHuns. Henb3ss
OrpaHN4nTLCS PErynspHbIM NOCEIEHNEM TONbKO NEKLMIA, TaK KaK LeHTP TSAXECTWN B YCBOEHWUW 3HAHWIA,
B (DOPMUPOBAHNMN YMEHUIA 1 HABBIKOB EXMWT B MOCNEAyoWel caMocTosaTenbHol pabote. CTyaeHThl
LOMXHbI MOCTOSIHHO rOTOBUTBLCS K NeKUMsM. B aToll paboTte MOryT noMoub y4ebHMKU, CNCOK KOTOPbIX
npenonasartesnib Ha3blBaeT HA NepPBbIX 3aHATUSAX. [TOMMMO pekoMeHOyeMon nnTepaTypbl, NeKTop Aaet
nporpammy ANCLUMANHBI, B KOTOPOIN N3N0XEHbI OCHOBHbIE pasAenbl 1 BONPOCH! AN KOHTPONS
3HaHWA.

JNekums 3aknanbiBaeT OCHOBbI Hay4YHbIX 3HAHWIA, 3HAKOMUT C OCHOBHbIMW COBPEMEHHbIMU
Hay4HO-TeopeTU4EeCKMMM NONOXEHUSMU, C METOO0NOrMelr JaHHOM Haykn. Ha nekuumn ocywecTenseTcs
06LWeHNe CTyAEeHYECKO ayauTopUn C BbICOKOKBANMMPULIMPOBAHHLIMW NEKTOPAMY, YYEHBIMY,
negaroramu, cneuvanMctamm B onpeneneHHon otpacnv Hayku. Jlekums Bbi3biBaeT SMOLIMOHANbHbI
OTKNUK CnylwaTenei, passuBaeT MHTepeC U NoboBb K Byayuer npogoeccuu. JlekTop Ucnonb3yeT Ha
NEKLMSIX He TONbKO Matepran y4ebHUKOB, HO 1 NMPUBNEKAET MHOMO AOMONHUTENbHBLIX CBEAEHNA,
N3NOXEHHBIX B HAy4YHbIX paboTax (MOHOrpadousx UM cTaTbsx) UAKU B ero COBCTBEHHbIX
nccnenoBatenbckmx Tpyaax. CTyLeHT He B COCTOSHWM rNyBoKO OCMbICIUTL BECh NPEACTABNEHHbIN B
nekuusix Matepuan, He nocelas NekKUMOoHHbIX 3aHATUIA. 03TOMYy BaXHO He NponycKaTtb nekuuw,
FOTOBUTBCS K HUM (3apaHee NoCMOTPETb TEMY NEKLUM, NOYMTATb YYEBHMKN, OTMETUTb ANist cebst
KNIOYEBBIE MOMEHTBI, COCTABUTb BOMPOCHI IEKTOPY) 1 HANPsSXXEHHO, akTMBHO paboTaTb B TeYeHWe
Bcero y4yebHoro 3aHaTus. Ctapaintecb He onasaplBaTtb HA NEKLMIO: B NMEPBbIE MUHYTbI 3aHATUIA
0b6bsBnseTCA TEMa, nNnaH nekumm. Ytobbl nerye 3anoOMHUTL U3naraembllii Matepuan, HeobxoanMo ero
MOHATb, Pa30bpaTbCs B CUCTEME HAayUHbIX MOHATUI, KOTOPYIO AaeT nekTop. MNyTn U3NoXeHUs nexumm
MoryT 6biTb pasnuyHbiMU. VIHoroa npenonasarens BolbnpaeT MHAYKTUBHBIA NyTb, T.€. BHAYane
n3naraet KOHKPETHble pakTbl, 0606LWaeT UX, PacKpPbIBAET CYWHOCTb NOHATUSA, OAET ero
onpenenexve. [pyroit nyTb 06pa3oBaHns NOHSATUIA - 0ENYKTUBHbIA: NEKTOP BHaYane onpenenset
Hay4yHOe MOHATUE, a MOTOM AaeT 06 bACHEHNS, NPUBOAUT KOHKPETHBIW chakTuyiecknini matepman. Ecnm
YNOBUTb MYTb U3NOXEHNS MaTtepmnana, To CTAHOBUTCA Nerye NOHATb MbICb Npenofasartens u
MPOHWKHYTb B codepxaHue nekumn. Obpalalrite BHUMaHWE Ha onpeneneHne NoHSTUIA.
PekomeHayeTcs Ans nx ycBOeHMS COCTaBnaTb rnoccapuii (cnosapb). Bo BpeMs cnywanus nekuui
LOMxHa BblTb NMCUXONOrMYeckas yCTaHOBKA Ha 3anOMUHAHE OCHOBHbIX UAen nekuuu. CnywaHue
NEKUNI - 3TO CNOXHbIA MCUXONOrMYECKNin MpoLLece, B KOTOPbIA BOBIEYEHA BCA JIMYHOCTb
Cnylwarolero: ero Co3HaHve, Bons, NamsTb, aMoLUMn. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanpoTWB, COCTOSIHWE aKTUBHOW, HAMPSXEHHON 0eAaTeNbHOCTU.

CnywaHune y4ebHOn nekumn - 310 HeobxoaMMOe, HO HE [OCTATOYHOE YCNOBUE CO3HATENBbHOMO U
MPOYHOro YCBOEHUS 3HaHWUIA. Jlekumio HEOBX0AMMO 3anncaThb - TONbKO TOrAa Nekums cTaHeT
MCTOYHVKOM AJi8 fanbHENWeRn caMmocToATenbHom paboTol. KOHCNEKTUPOBaHWE NEKLUUN - 3TO CIOXHOE
neno, Tpebytoliee ymMeHUiA 1 onbiTa. HekoTopble cTapaloTcs 3anucartb NEKUMIO NOMHOCTbIO, COBO B
CNOBO, He BOYMbIBAsACb B COAEPXaHne matepuana, onmpasicb TONbKO Ha CBOK NamsaTb. ChnowHas
3anncb BO3MOXHA TONbKO B TOM Clyvae, ecnv npenogasatenb AUKTYeT NeKUMOHHbIA maTepuan. Ho
LUKTOBKA LENAET N3NOXEHNE 0AHO0OPA3HbBIM U YTOMUTENBHBLIM, U METOLMKA BbICILEN WKONbl HE
peKoMeHAayeT Takoi cnocob na3noxeHus. CTpeMneHne 3anncatb NEKLUIO CMOBO B CNIOBO OTBAEKaET
cnywarens ot 064yMblBaHNs NEKLMOHHOrO Matepuana. Henapom CTyfeHTbl FOBOPST, YTO TPYAHO
COBMECTUTb W 3anu1cb, 1 0640yMbiBaHME.

Ecnn nekunio 3anucbiBaTb 04€Hb KOPOTKO, OTAENbHBIMY WTPUXaMK, TO 3anUCK He MOryT BbITb
MaTtepuanom Ans noBTopeHus. B nanuiuHe kpatkol 3anvcu TpyaoHo pasobpatbes yXe HEKOTopoe
Bpems cnycTs. [Ins 3anucy Bo3bMmTe 00LLyt0 TeTpaab 1 caenanTte nons ons pasnuyHblx 3aMeTok Bo
BPEMS 3anncu: HanpuMep, 3Hak BOCKNULLAHUS (OTMETKA 0COB0 BaXHbIX MOMEHTOB), 3HAK Bonpoca
(4TO-TO He NOHSANM M K AAHHOMY MOSIOXEHNIO HAO0 BEPHYTLCS).
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Bup pabor

MeToaouyeckme pekomeHoauum

camocTos-
TenbHas
pabota

CamocTosiTenbHasi pabota npv N3y4eHnn SUCLUMIVH BKITIOYAET: - YTEHUE CTYAEeHTaMu
PEeKOMEHA0BAHHOM NMTEpaTypbl 1 YCBOEHNE TEOPETUYECKOro Matepuana AUCUMMVHBI; - 3HAKOMCTBO
C VIHTEpPHET-NCTOYHMKaMK; - MOATOTOBKY K pas3nunyHbIM (oopMaM KOHTPONs (HanpuMep, TecTbl); -
MOArOTOBKY OTBETOB Ha BOMPOCHI MO Pas3NNYHbIM TEMaM LUCLWMNIVHBI B TOV NOCNeLoBaTEeNbHOCTY, B
Kakoi OHW NpeacTaeneHbl. [naHupoBaHe BpeMeHU, HEOBX0AMMOro Ha U3yYeHne OUCUMMIVH,
CTyLeHTaM fNyJlue BCEro OCyILEeCTBNATb BECb CEMECTP, MPeaycMaTpuBasi Mpu aToM perynsipHoe
noBTOpeHne MaTepvana. lMpu nayyeHun oUCLMNInHbLI cCHavana HeobxoaMMo Mo Kaxaon TemMe
MpoYMTaTh PEKOMEHAOBAHHYIO NMTEPAaTypPy U COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MOSTIOXEHWA,
TEPMVHOB, CBEAEHWI, TPebyowWwmnx 3anoMMHAHUS 1 SIBASIIOWUXCS OCHOBOMONAratowmMy B 3TOW TeMe
LNsl OCBOEHUS Mocneayownx Tem kypca. [ns paciumpeHmnst 3HaHus No AMCUMNIVHE PeKOMeHayeTcs
ncnonb3oBaTh VIHTepHeT-pecypchl; MPOBOAMTb MOUCKM B PA3fIMYHbIX CUCTEMAX W UCMOMNb30BaTh
MaTtepuanbl caiToB, PEKOMEHAOBAHHbIX NPenofaBaTenem.

3a4et

Ha 3auete onpenensietcs Ka4ecTBO M 06 bEM YCBOEHHBIX CTyAEHTaMU 3HAHWIA, CNOCOBHOCTb K
0606LWeHNI0, aHanMay, BOCAPUATAIO MHGDOPMALIMK, MOCTAHOBKM LLEenn 1 BuiBopy nyTel ee
LOCTUXEHNS, @ TakXe YMeHne pabotaTb C HOPMATMBHLIMW LOKYMEHTAMU B pamKax AmcumnnuHbl. OH
MOXXET NMPOBOAMTLCS B YCTHOW UM MUCbMEHHOW chopmax. DPopMy NpoBeaeHNs onpenenseT kagenpa.
MoprotoBka K 3a4eTy - MPOLECC MHAMBUIYaNbHbIA. TEM HE MEHEE, CYLLECTBYIOT HEKOTOPLIE NPaBWna,
3HaHWs KOTOPbIX MOTYT ObiTb NONE3HbI 451 BCEX. 3aNM0roM yCrelwHon caaqn 3a4eta sBnseTcs
cvcTematnyeckas pabota Hag y4ebHOM OUCLMMNVHOM B TeYeHMe cemecTpa. MoaroToBky XenarenbHo
BECTU, Ucxons u3 TpeboBaHmii nporpammbl yyebHol aucumnnuHsl. LienecoobpasHo nowarosoe
OCBOEHWE MaTeprana, BbiNMONHEHWE PasNuYHbIX 3aLaHuUii N0 MePE N3YYeHNS COOTBETCTBYIOLLMX
coaepxatenbHbIX Pa3fenos AMcUMnavHbl. Ecnuv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3ATPYLAHEHUS,
obpaluariTecb 3a COBETOM K Mpernogasatento, TeM 6onee 4To Npy CUCTEMATMYECKOW NOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. TOTOBSCb K 3a4eTy, Nyylle BCEro Co4eTaTb NOBTOPEHME TEOPETUHECKUX
BOMPOCOB C BbINOMHEHNEM NPAKTUYECKMX 3aaaHnil. TpeboBaHUS K 3HAHWSAM CTYOEHTOB ONpPeaeneHb
pefepanbHbiM FOCYy4apCTBEHHLIM 06pa3oBaTeNbHbIM CTAHAAPTOM M paboyel nporpammorn
AucumniuHbl. Llenb 3ayeTta - npoBepka v oLeHKa YPOBHS MONYYEHHbIX CTYAEHTOM CrieunanbHbIX
NO3HaHWUIA No y4ebHOM ANCLUMMNVHE N COOTBETCTBYIOWNX UM YMEHWA N HABBLIKOB, @ TakXe YMeHUs
NIOFMYECKMN MbICNINTb, APryMEHTUPOBATb M3BPaHHYO Hay4HYH0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOHUTENbHbBIE BOMPOCHI, OPUEHTNPOBATLCS B MACCKBE MHGDOPMALMK, LEPUHNLNIA N KaTeropuit.
OueHke nognexar npasBuibHOCTb Y FPAMOTHOCTb PEYN CTYLEHTa, ECNM 3a4eT NPOBOANTCS B YCTHOM
PopMe, a TaKXe ero LOCTUXEHUS B Te4eHne ceMecTpa. JononHNTENbHOM Lenbio 3a4eTa SBnseTcs
(POPMUPOBAHME y CTYLEHTOB TAKUX KAYECTB, KAk OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, TPy Lonobue,
CaMOCTOSATENBHOCTb. TakMM 0B6pa3oM, NPOBEPSETCS CNOXUBLIASCS Y CTYEHTa CUCTEMA 3HAHWIA MO
LMCUMNMHE, YTO nrpaeT 6onbluyio porb B MOArOTOBKe Bymywero cneunanucta, crnocobcTeyeT
MONYYEHUIO UM PYHAAMEHTANBHOW U NPOCPECCUOHANBHON NOAFOTOBKM. [pn NOAroTOBKE K 3a4eTy
BaXXHO NPaBWIbHO U pauuoHanbHO pPacnnaHMpoBaTh CBOE BPEMS, YTOObI yCNeTb Ha KAYECTBEHHO
BbICOKOM YPOBHE NOArOTOBUTBLCS K OTBETAM MO BCEM BOnpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLEHTbl TaKXXe CUCTEMATU3NPYIOT 3HAHWS, KOTOPbIE OHU NPUOBPENU NPU N3YHEHUN OCHOBHBIX TEM
Kypca B TEYeHMe ceMecTpa. OTO NO3BOMSET UM YSICHUTb TOrMYECKYHO CTRYKTYPY OAUCLIMMMNHDI,
00BEeONHNTD OTLENbHBIE TEMbI B EAMHYIO CUCTEMY, YBUAETb NEPCMNEKTNBbLI €€ Pa3BUTUS.
CamocTosiTenbHas pabota no noAroToBKe K 3a4€Ty BO BPEMSI CECCUM [OMXKHA NNAaHNPOBATLCA
CTYLEHTOM, ucxoas ns obiwero o6bemMa BONPOCOB, BbIHECEHHbIX HA 3a4€ET, Tak, YToObl 3a
npeLoCTaBMEHHbI ANs MOAFOTOBKM CPOK OH CMOI PABHOMEPHO pacrpenennTb NpubANanTenbHoO
paBHOE KONMYECTBO BOMPOCOB AN €XEOHEBHOIO M3y4eHUs (MOBTOPEHMS). BaxHo, 4Tobbl 0auH
nocnenHuin neHb (MMbo yacTb ero) 6bin BblAeNeH AN LOMNOMHUTENBHOrO NOBTOPEHMS BCEro o6bema
BOMPOCOB B LIENOM. DTO NMO3BONSET CTYAEHTY CAMOCTOSITENBHO NEPENPOBEPUTL YCBOEHUE MaTeprana.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

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

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

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

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

CtpaHunua 13 13 16.
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0Byyatowwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsamMu GIrOC BO n y4ebHbIM nnaHom rno cneuunanbHocTu: 04.05.01
"PyHpameHTanbHas v npuknagHas xumMmsa" u cneunannsaummn "OpraHnyeckas xmmms".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.06 OcHoBbl Hay4HbIX NCCNeaoBaHUi 1 METPOIOMS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Cneuvnanusaumsa: Oprasnyeckas xumms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1. 3onoTos, 0. A. BBeneHue B aHaNMTMHECKYO XMMUIO : ydebHoe nocobue / KO. A. 3onoTtos. - Mocksa : JllabopaTopuist
3HaHwuiA, 2016. - 266 c. - ISBN 978-5-93208-215-7. - TeKCT : 3NeKTPOHHbIN // JlaHb : aNeKTPOHHO-OMbNnoTeYHas cuctema.
- URL: https://e.lanbook.com/book/84079 (nata obpaweHnus: 04.03.2020). - Pexum noctyna: ois aBTopus.
nonb3osarenen.

2. MatemaTunyeckas obpaboTka pesynbTaToB XMMUYECKOro aKCnepmmeHTa: yiebHo-metoanyeckoe nocobue /
H.A.Ynaxosuy, M.MN.Kytbipesa, J1.I.Wanpnaposa, FO.N.CanbHukoB. - KasaHb: KasaHckuii (MprBonxckuin) dpenepanbHblii
yHusepcurtert, 2010. - 60 c.

3. Matematnueckas obpaboTka pe3ynbTaTtoB XMMNYECKOr0 3KCNEPUMEHTA: y4eOHO-MeToaNYeCKoe nocobue ans
nexkuunoHHoro kypca 'Metponorua'/H.A. Ynaxosuy, M.I. Kyteipesa, J1.I'. Wanaposa, FO.U. CanbHukos.- KasaHb:
KasaHckuii (Mpreonxckuin) doegepanbHbii yHusepcuteT, 2010. - 60 c.

- TekcT : anekTpoHHbIi. - URL: http://kpfu.ru/docs/F910466741/Mat_ekperiment.pdf (aata obpaieHus: 04.03.2020). -
Pexwum goctyna: oTKpbITbIN.

JononHutenbHasa nuteparypa:

1.AHanutuyeckas xumusi: npobnemsl 1 noaxonbl: B 2 1./ pea.: P. KenbHep, X.-M. Mepme, M. Ot1o, I". M. Bunmep; nep. ¢
aHrn. A. . BopaeHrko [n op.] nog pea. tO. A. 3onoTosa.- Mockea: Mup: ACT, T. 1. - 2004. - 608 c.

2. AHanuTnyeckas xumus: npobnemsl 1 noaxoapl: B 2 7./ pen.: P. KenbHep, X.-M. Mepme, M. OtT1o, . M. Buamep; nep.
c aHrn. A. I'. bop3aeHko [1 ap.] non pea. tO. A. 3onoTtoea.-Mocksa: Mup: ACT, T. 2. - 2004. - 728 c.

3. XebeHtsies, A. V. AHannTnyeckas xumusi. Xummnydeckme Metonbl aHanmaa : y4ebHoe nocobue / A.UN. XebeHTses, A.K.
XepHocek, N.E.TanyTb. - 2-e nag., crep. - MuHck : HoBoe 3HaHue; Mocksa : UH®PA-M, 2014. - 542 c. - (Beicwee
obpaszoBaHue). - ISBN 978-985-475-433-8 (Hoeoe 3HaHue) ; ISBN 978-5-16-004685-3 (MHDPA-M). - TekeT :
anekTpoHHbIii. - URL: https://znanium.com/catalog/product/419626 (nata obpalerus: 04.03.2020). - Pexum goctyna:
no noanucke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.06 OcHoBbl Hay4HbIX NCCNeaoBaHUi 1 METPOIOMS

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

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneuvnanusaunsa: Oprasnyeckas xumms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 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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