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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
obpasoBatenbHoli nporpamMmel 04.05.01 "dyHaaMeHTanbHas 1 npuknagHas xumust (Pusnyeckas XuMus)" 1 0THOCUTCS K
BapuvaTuUBHOM 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 513 17.




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.

Ecnun 06'beMbI BCeX Bbl60p0‘-IHbIX COBOKyﬂHOCTeIﬁ PaBHbl, 0OHOPOAOHOCTb ,D,MCHepCMIZ N NPUrogHOCTb Pe3ynbTaTtoB Ons
COBMeCTHol 06paboTkn NPOoBepPSItOT ¢ NoMoLbto Kputepns 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 paboTa.B koHTponbHoOM paboTe paccMaTtpuBaroTcs cnegyolwme Bonpoch!: MorpewHocT! n3MepeHns
(cnyyaiiHble n cucTeMaTnyeckune). 3aBnCMMOCTb CNyYaiHON NorpewHocTy oT o6bema Boibopku. BHyTprnabopatopHbli 1
MexnabopaTopHbli KOHTPONb KavyecTBa U3MepeHunii. CpaBHeHWe pesynbTaTtoB PasnnyHbIXx MeTonoB. MeToabl NpoBepku
HOpManbHOCTW pacnpeneneHns. PerpeccMoHHbIn 1 KOPPENALMOHHbIA aHanns. KonvyectseHHasoLeHka
3PPEKTMBHOCTM METOAMK onpeaeneHns. HeonpeaeneHHoCTb namepeHus. NoHsATHe HeonpeneneHHocTn. Anroputm
aTtrecTtaumym MeToamKn KONMYeCcTBEHHOro aHanusa. MNorpewHocTb rpaaympoBOYHOro rpaduka.

MpviMepbl BUNETOB /151 KOHTPONBbHOW PaboThl Mo AMcumunivHe "OCHOBbI HAaYYHbIX UCCReA0BaHMA 1 MeTponorus"

bunet 1.

1. To4YHOCTb U3MepPEHMNIA.

2.YeMy paBHa BEpPOSITHOCTb CNOXHOIO CobbITUA?

3.0ueHKa KpMTNYECKMX 3HAYEHNIA pe3ynbTaToB aHanmaa.

4 Kputepui baptneta. ®opmynbl ons pacyera.

5.MaTemaTnyeckoe oXxXnaaHue HenpepbIBHOWM Cy4aHOW BENNYMHBI
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Bunert 2.

1.Cuctematnyeckme norpewHocTy BTOporo Tmna.

2.HopMNPOBOYHbIV KOSOULIMEHT.

3.0ueHka cuctemaTnyeckon NponopLUmMoHanbHOM NOrpewHocTy.

4 Kak paccuutatb cTaHOapTHOE OTKNOHEHWE CPenHEero peadynbrara n3aMepeHui.
5.0n5 Yero paccuutbiBaloT ?Xun-kBagpart?-kputepwuii NMupcoHa?

Bunert 3.

1.CpenHeB3BelEeHHas aMcnepcus.

2.Cuctematnyeckas norpewHoCTb NMPUroToBAEHNS PacTBOPOB.

3.Kak MoxHo paccuntatb koadhpuLmeHT CTbiofeHTa NPy MCMONb30BaHMN CTaHAAPTHBLIX 06pasLoB?
4.CsoiicTBa amcnepcun.

5.MpumMepbl NOrpewwHOCTEN N0 UCTOYHNKAM MPONCXOXAEHUS.

Buner 4.

1.Cuctemartunyeckas norpewHocTb rpanynpoBoOYHOro rpaduka.

2.BblgeneHue bonblueid anucnepcum n3 MHOrux

3.0ncnepcusa cpepHero pesynbtara. CTtaHAapTHOE OTKNOHEHWE cpefHero pesynbrara.
4.PacnpepeneHue lNMyaccoHa.

5.Mpenen obHapyxeHns. OTHOCUTENbHOE CTaHAAPTHOE OTKIOHEHME.

Bunet 5

1. OueHka cucTeMaTn4eckol NorpewHoOCT No cTaHaapTHOMy obpasdy.

2. dyHKUMS HOpManNbHOro pacnpeneneHns. 'eHepanbHoe CTaHAapTHOE OTKNOHEHMEe. HOPMUPOBOYHbIV KOSOIULIMEHT.
3. CpaBHeHune Heckonbkux gucnepcuii. Kputepuin Baptnerta.

4. KoHuenuus HeonpeneneHHoCTn B XMMNYEeCKNX N3MepeHnsX. CTaH,D,apTHaSI HeonpeneneHHoCTb. KOS(*)(*)I/ILI,I/IGHT
oxBarta.

5. Cnocobbl yCTpaHEHNS1 CUCTEMATUYECKO NMOTrPEWHOCTU. PensiTneusaums n paHooMmsauums.

Buner 6.

1. PacnpeneneHune cnyyaiiHbix NOrPelHOCTeNn naMepeHns. BepostHocTHas Moaenb. HopMasbHbIl 3aK0OH
pacnpeneneHus.

2. OcHOBbI NNAHNPOBaHWA 9KCNepUMeHTa 1 ontuMmaauns. CpaBHUTENbHbIE 9KCMEPUMEHTHI.

3. NpoBepka 04HOPOLHOCTM U PABHOTOYHOCTU HECKOSbKMX FPYMN N3MEPEHUIA NPY HOPManbHOM X pacnpeneneHunn.
4. CpaBHeHve oByx ONCNEepPCui.

5. Cnocobbl yCTpaHeHNs1 CUCTEMATUYECKO MOrPELIHOCTH.

Bunet 7.

1. MNpobnema Nooo3pUTENBHO BBIAENSIOWNXCA 3HAYEHW n3MepeHuii. MNpasuno rpyboit ownbkn. Tect OukcoHa.

2. OLEHKUN NCTUHHOMO 3HAYEHNS N3MEePSAEMON BeNNYMHbLI. JloBepuTeNnbHbIE OLEHKM NMPU PaBHOTOYHbLIX N3MEPEHUSIX.
3. NpoBepka HopManbHOCTK pacnpeneneHms. Kputepuin cootsetctaus (?xu-keagpar?).

4. MeToAn HaMMeHbLWNX KBaapaTos.

5. Obwue TpeboBaHms K cpeacTsam naMepeHus. Knaccol TOHHOCTM CPELCTB U3MEPEHNIA.

Bunert 8.

1. MeTton 1 MeToavmka namMepeHuin. Ycnosusi uamepermin. MeTtponoruyeckoe obecnedyeHme.

2. [loBeputenbHble OLEHKN NPW HePaBHOTOYHbIX M3MepeHusix. Heobxoamnmoe Konm4yecTBo N3MEepPEHMIA.
3. MpunbnnxeHHbIe METOLbI MPOBEPKU HOPMANIbHOCTUN pacrnpeaeneHuns.

4. PacnpepneneHne OUCKPETHBIX CryyaiiHbix BenmumH. Pacnpenenexue lNyaccoHa.

5. Cnocobbl YyCTPaHEHNS1 CUCTEMATUYECKON MOTPELHOCTY.

Bunet 9.

1. Cnocobbl NpeAcTaBNeHUst U XapakTepUCTNKM BbIBOPKM.

2. OUEeHKM TOYHOCTM n3MepeHuid. JloBepuTenbHblE OLEHKN CPeaHel KBanpaTUHeckol oWwnbKu.
3. OnHOaKTOPHbIV AUCNepPCUoHHbIA aHanm3. Kputepuin duwepa.

4. NpoBepka HOPManbHOCTK pacnpeneneHus.

5. CpaBHeHVe pesynbTaToB ABYX HE3ABUCUMbIX METOLOB.

Bbunet 10
1. Obwue TpeboBaHNs K n3MepeHnsM. MeTtponormyeckas HaeXHoCTb CPeACTB U3MEPEHNIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 10 s 17. Bl YHH
skt

ARl | AL O



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

2. CTaHpaptusaums eamHnL, on3n4ecKnx BeIMYuH.

3. MNpuHuKMnbI, Nexalune B OCHOBE 3aKOHA HOPManbHOro pacnpeneneHus.
4. KoppenauunoHHbii aHanna. KoadhdmumeHT koppensauuu.

5. AcnmmeTpus 1 akcuecc.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota obyyarowmxcs BbINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenoB) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NUTEPATYPY, BbINONHAT 3a4aHuUs, HanpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMUHE.

OpraHnzauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTeNbHBIMU PECYpCaMu, BKNOYAS:

MopsiLoK opraHn3aumm 1 ocylEeCTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTENbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam creumaniTeTa, nporpammam MarmcTpatypbl (YyTBeEpXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0b6pasosaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacrnopsiaka goeiepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOr0 y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepanbHoOro yHmBepcuteTa

6. dOoHA OLEeHOYHbIX CPeACcTB MO AucCUUNIuHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMUNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS cneayiolas HgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatamM 06y4YeHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMeHeHUs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0ro OLEeHOYHOro CPencTBa;

- coepXaHune OLEeHOYHbIX CPELCTB, BKNtoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B MpunoxeHnun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLN/IHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npegnonaraeT M3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHoM nuTepatypbi.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapUaHTOB (M60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - Yepe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBEAEHMM 0BYYaIoLWLMMCS CBOErO NIOrMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
ooHA, AonmKeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nMTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMTNINHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

1.Caiit Poccuiickoro XemomeTpuyeckoro obwectsa - 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. Kosnos M.I". MeTponorusi u ctaHaaptTusaums- neyaTHbIi OpruHan anekKTpoHHOro U3OaHus. -
http://www.hi-edu.ru/e-books/xbook109/01/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

camocTosi- | CamocTosiTenbHas paboTa npy N3y4eHnn OUCUUNAVH BKKOYAET: - YTEHME CTYAEHTaMu

TenbHas PEKOMEHA0BAHHOM NMTEPATYPbI 1 YCBOEHNE TEOPETUYECKOro Matepuana AUCUMMNHBI; - 3HAKOMCTBO

pabota ¢ VIHTEpPHET-NCTOYHMKAMM; - MOArOTOBKY K Pa3NnYHbIM chopMam KOHTPONs (HanpuMep, TecTbl); -
MOLrOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMMHBI B TOV NOCNELOBAaTENbHOCTY, B
Kakoi OHW NpeacTasneHbl. [naHMpoBaHe BpeMEHU, HEOBXOAMMOro Ha N3yYeHNe OUCLUMNNH,
CTyLeHTaM nyylle BCEro OCYILECTBNATb BECb CEMECTP, MPeaycMaTpuBast Npu 3ToM perynsipHoe
noBTOpeHue MaTtepuana. [Mpu nayyeHun ANCLUMNNUHBLI cCHaYana Heob6xoaMMO Mo Kaxaon Teme
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY U COCTABUTb KPaTKUIA KOHCMEKT OCHOBHbIX MONOXEHWA,
TEPMVHOB, CBEAEHWI, TPEBYOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAaratowmMy B 3T0 TEMe
LNsi OCBOEHUS Mocnepyowmnx Tem kypca. ns paciumpeHmnst 3HaH1s no AMCUMNAVHE PEKOMEHOYETCS
ncnonb3oBaTh VIHTepHeT-pecypchl; NPOBOAMTL MOUCKM B Pa3fMyHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHbBIX NPenofaBaTeneM.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet Ha 3aueTe onpepnensercs ka4ecTBO W 06bEM YCBOEHHbIX CTyAEHTaMU 3HaHW, CNOCOBHOCTb K
0606LWeHnI0, aHannay, BOCNPUATAIO MHGDOPMaLIMK, MOCTAHOBKM Lienu 1 Boibopy nyTel ee
LOCTUXEHUS, a Takxe yMeHune pabotaTb C HOPMaTMBHLIMW LOKYMEHTaMU B pamKax avcumnnuHbl. OH
MOXET NMPOBOAUTLCS! B YCTHOW UMM MMCbMEHHOM chopmMax. PopMy NpoBeaeHns onpenenseT kagenpa.
MonrotoBka K 3a4eTy - NPOLECC MHAMBULYaNbHbIA. TEM HEe MeHee, CYLeCTBYIOT HEKOTOpbIE NpaBuna,
3HaHWs KOTOPbIX MOTYT BbiTb MONE3HbI 415 BCEX. 3an0oroM ycrewHon caayn 3adeta sSBnseTcs
cvcTemaTtnyeckas pabota Hag y4ebHOM OUCLMNNMHOM B Te4eHue cemecTpa. MoaroToBky XenartenbHo
BECTU, Ucxoas 13 TpeboBaHmWii NporpaMMel y4ebHol aucumunnuHbl. LlenecoobpasHo nowarosoe
OCBOEHUEe MaTepwrana, BbINoNHEHWE Pas3fNYHbIX 3a4aHuUi N0 Mepe N3yYeHUsl COOTBETCTBYIOLLMX
coaepxatefibHbIX pa3fenos OMCUUNMHLL. Ecnuv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3aTPYLAHEHUS,
obpaluariTeck 3a COBETOM K Mperogasatento, TeM 6onee 4To Npy CUCTEMATMHECKO MOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. ['0TOBSICb K 3a4eTy, Ny4lle BCEro co4eTaTb NOBTOPEHUE TEOPETNHECKUX
BOMPOCOB C BbIMOJHEHNEM NPaKTUYEeCKNX 3aaaHnii. TpeboBaHUS K 3HAHWSIM CTYLEHTOB OnpeaeneHbi
pefepanbHbiM FocyAapCTBEHHbIM 06pa3oBaTebHbIM CTaHAaPTOM M paboyel Nporpammon
oucumnnuHel. Llenb 3a4eTta - npoBepka v oLeHKa YPOBHS NMOMy4YeHHbIX CTYAEHTOM CrieumanbHbIX
MO3HaHWUI No y4ebHO ANCLUMIUHE N COOTBETCTBYIOWNX UM YMEHWA 1 HABLIKOB, a TakKXe YMEHWs!
NIOTMYECKN MBICTINTb, apryMEHTUPOBATb M3BPaHHY0 Hay4HYI0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOJIHUTESbHBIE BOMPOCHI, OPUEHTUPOBATLCS B MACCKBE MHGDOPMALMK, AePVHVLWIA 1 KaTeropui.
OueHke nogniexart NpaBuibHOCTb Y FPAMOTHOCTb PEYUN CTyLEeHTa, eCNi 3a4eT NPOBOANTCS B YCTHOM
oopMe, a TakXe ero LOCTUXEHUS B TedeHne cemecTpa. JononHNTENbHOM Lenbio 3a4eTa sBnsercs
(POPMUPOBaHME y CTYLEHTOB TakUX KA4eCTB, Kak OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, Tpynontobue,
CaMOCTOSITENBHOCTb. TakMM 06pa3oM, NPOBEPSIETCS CNOXUBLIASICS Y CTYAEeHTa CUCTEMa 3HaHW No
LMCUMNVHE, YTO urpaeT 6onbluyio posb B MOArOTOBKe Byaywero cneuuanucrta, crnocobcTeyeT
MONY4YEeHUIO UM PYHAAMEHTaNbHOW U NPOodPeccnoHanbHOM NoaAroToBkuM. MNpu NoAroToBke K 3a4eTy
BaXXHO NMPaBWIbHO U pauuoHanbHO pacnnaHMpoBaTh CBOE BPeMSl, YTOObI yCneTb Ha Ka4eCTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOMpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLeHTbl TaKXXe CUCTEMaTU3NPYIOT 3HAHWSI, KOTOPbIE OHU NPVOBPENU NPU N3y4EeHUN OCHOBHBIX TEM
Kypca B Te4eHMe ceMecTpa. OTOo NMO3BOMSET UM YSICHUTb TOTMYECKYIO CTRYKTYPY AUCLIMMMVHDI,
00beaNHUTE OTLENbHBbIE TEMbI B €AMHYIO CUCTEMY, YBUAETb NEPCMNEKTUBbLI €€ Pas3BUTUS.
CamocTosiTenbHasi pabota no noAroToBKe K 3a4eTy BO BPEMSI CECCUM [OMXHA NNaHUPOBaTbCS
CTYyLEeHTOM, Ucxoas 13 oblwero o6bemMa BONpPOCOB, BEIHECEHHbIX HA 3a4€eT, Tak, YTobbl 3a
npeLoCTaBNeHHbI ANst MOAFOTOBKM CPOK OH CMOT PABHOMEPHO pacrnpenenuTb NpubnnauTenbHo
paBHOE KONIMYECTBO BOMPOCOB AN €XEAHEBHOIo M3y4eHus (NoBTopeHus). BaxHo, 4Tobbl oauH
nocnenHuin neHb (MMbo yacTb ero) Obin BblOENeH 4N1S JOMOMHUTENBHOrO NOBTOPEHMS BCero obbema
BOMPOCOB B LieNOM. OTO NMO3BONSET CTYAEHTY CaMOCTOATENBHO NepenpoBepnTb YCBOEHUE MaTepuana.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMu ®IFOC BO u yuebHbiM nnaHoM no crneumansHoctu: 04.05.01
"PyHpameHTanbHas v npuknagHas xmmMmsa" u cneumanusaummn "dusnydeckas xummns".
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H.A.Ynaxosuy, M.MN.Kytbipesa, J1.I.Wanpnaposa, FO.N.CanbHukoB. - KasaHb: KasaHckuii (MprBonxckuin) dpenepanbHblii
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Pexwum goctyna: oTKpbITbIN.
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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 :
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CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
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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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