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

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omcumunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorus”; 04.03.01 "Xumuna".

Mporpammy oucumnnuHbl paspaboTan(a)(m) npodoeccop, A.H. (npodpeccop) Ynaxosud H.A. (Kadenpa HeopraHuyeckor
Xummm, Xumumdeckuin nHetutyt um. A.M. Bytneposa), Nikolay.Ulakhovich@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-3 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX JUCLMMAVH B
npodbeccnoHanbHoM OesTenbHOCTH

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

OCHOBbl MATEMATUYECKOW CTATUCTUKM, obwue 3aKOHOMEPHOCTN N METOLONOIMIO NPUMEHEHNA crnocobos pacyeta
pasninyHbIX NOrpPeLHOCTEN NPY NOYYEHUM 3KCNEPUMEHTASIbHbIX AaHHbIX.

JonxeH ymeTb:

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

JonxeH Bnanetb:

HaBbIKaMy MIaHMPOBAHNUS 1 UHTEPMPeTaLuun PesybTaToB 9KCNEePUMEHTA NPW METPONOMMYECKON aTTecTaumm
XUMMYECKOrO COCTaBa PasnnyHbiX 06 bEKTOB.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

BnaneHune ocHoBamu Teopumn oyHOAMEHTaNbHbIX Pas3genos XMMUK (Npexae BCero BbiClLel MatemMaTuky 1
aHanutnyeckon xmmnn) (MK-2).

CnocobHOCTb NPUMEHSATb OCHOBHbBIE 3aKOHbI XMW NPU 0O6CYXAEHUN NONYYEHHbIX PE3YNLTATOB, B TOM YNCHE C
npvBneyYeHneM NHHOPMaLMOHHbIX 623 AaHHbIX (MK-3).

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OO BO

HaHHas gucuunnuHa (Mofynb) BKAoYeHa B pasgen "B1.B.13 ducumnnvHbl (Mogynu)" OCHOBHOW MPOgIECCUOHANTbHON
obpaszoBatenbHoi nporpammbl 04.03.01 "Xumus (AHanuTMyeckas XuMus)" n OTHOCUTCS K BAPUATUBHOM YacTu.

OcBaunBaeTcs Ha 2 Kypce B 4 ceMecTpe.

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

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bl) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 37 yaca(os), B TOM 4ncne nekuun - 36 4aca(oB), npakTuyeckume 3aHstus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas pabota - 35 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 KONTMYeCcTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspnenbl oucuunnvHbl / MX TPYDOEMKOCTb CaMmocTtosiTenbHas
mMomyns paborta
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl
Toma 1 Broanatian OALLIAA ARARALLAG
TOMWCU T, UDGHGI‘IVIG. VUI.U.VIG UDGHGI‘IVIII .
SSAEKTPOHHEBIH
Crpannug 3 ug 16. 1l YHHBEPCHTET
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06 n3mMepeHusx onaunyecknx BennymH. OCHOBHbIE MPUHLMMbBI NOAX04b! K U3MepeHusM. amepuTtensHoe
npeobpasoBaHune. Paamep 1 3HaueHne OU3NYECKON BENNYMHDI.

CrpaHnua 4 13 16.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

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

Tema 2. OCHOBHbIE 1 NPON3BOAHbIE

> BennYmnHbl.PasmepHocTb. Cructema 4 5 0 0 >
" |dom3nyeckux BeNnYMH 1 cuctema
efouHuL,

Tema 3. O6wue BONPOCH TEOPUU
n3mepenHuii. Knaccudpmkaums
n3mepeHuii. MpuHuMnsl, MeToasl n
3. [meToamku nameperus. Cpencrea 4 2 0 0 2
N3MepeHNiA. YCNoBnNS N3MepeHnii.
CBoicTBa COCTOSIHUS U3MEPEHUIA.
MorpewHocT n3mMepeHuii.

Tema 4. OTanoHbl PM3nyeckunx
BenmuuH. MNepenada pasmepos
4. leanHNL OU3NYECKMX BENNYMH. 4 2 0 0 2
[MorpewHocT CPeacTs M3MEPEHUR 1
X HOPMUPOBAHUE.

Tema 5. O6wme NOHATUS
MaTemMaTn4ecKom CTaTUCTUKM.
"eHepanbHas COBOKYMHOCTb ©
5. |Bbibopka. MNapameTpbl 4 2 0 0 2
pacnpegeneHus. Matematuyeckoe
oXuoaHue cnyvyaHon BENNYMHbI.
Luncnepcus cnyqaiHoi BENNYUHDI.

Tema 6. HopmanbHoe
pacnpeneneHve. ®yHKkuns
6. [HopPManbHOro pacnpeneneHus. 4 > 0 0 >
" [MprHUMNbI, nexatwue B OCHOBE
3aKoHa HopManbHOro
pacnpeneneHns.

Tema 7. MOMeHTbI HenpepbIBHOrO
pacnpeneneHuns. PaBHoMepHoe
- |pacnpenenetive. HekoTopble 4 > 0 0
crneumanbHble pacrpeneneHus.
PacnpeneneHune CtblogeHTa.
PacnpeneneHve duwepa.

Tema 8. Pazbop KOHKPETHOM
cutyauun: MNpoBepka HOpManbHOCTU
g, [Pacnpenenexus BbIGopky 13 100 4 > 0 0 5

N3MEPEHUIA MOCTPOEHNEM
FMCTOrpamMMmbl ¥ UICMONb30BAHNEM
Kputepus NupcoHa.

Tema 9. CpaBHeHMe oncnepcui.
CpaBHeHue OByx oucnepcui.
CpaBHeHWe HECKONbKUX ANCMEePCUiA.
9. |BblneneHue 6onbluei gucnepcun 3 4 2 0 0 2
MHorux. NonospuTenbHoO
BblOENSIOWNECs 3Ha4YeHNs (mpomaxum).

Tema 10. Ycnosmsa npumMeHeHns
meT BM "

10.[METOROB MaTemaTN4ecKoil 4 > 0 0 5
CTaTUCTUKN 1N NPOBEPKa BbIMNONHEHUS

3TUX YCNOBUWA

Tema 11. OueHka cny4yainHoi

norpewHocTu. MNMpeunsnoHHOCTb,
CXOOMMOCTb U BOCNPON3BOANMOCTb.

11. 4 2 0 0
[MoBTOpPSIEMOCTD.

BHyTpunabopaTtopHblil KOHTPONb

KayecTtsa N3MepPEeHUi.

CrpaHnua 5 13 16.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

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

Tema 12. OueHka cuctemaTnyeckon
NMOrpewHoCcTn: No CTaH4apPTHOMY
obpasLy, cpaBHEeHNEM pe3ynbTaToB
1o BBYX HE32BMCMMbIX METOAOB, 4 5 0
‘[BapbupoBaHnem Macchl Npobbi.

Cnocobbl ycTpaHeHust
CUCTEMATMYECKOW NOrPELIHOCTN.
MexnabopaTtopHble 9KCNEPUMEHTDI.

Tema 13. Pacnpegnenexune

13 ONCKPETHbIX Cﬂy‘-IaI7IHbIX BENNYUNH. 4 ) 0
‘[Pacnpenenenne lNMyaccoHa.

BvHoOMUWHanbHoe pacnpeneneHue.

Tema 14. KoppensumoHHbIi 1
perpeccuoHHbIn aHanuabl. MNposepka
14.[sB3anMocBa3mM 0BYX QOM3NYECKNX 4 2 0 0 2
BennynH. MeTon HanMeHbLnX
KBaApaTos..

Tema 15. ObecneyeHmne kayecTea
XUMUYECKUX N3MEPEHWNIA.
PobacTHOCTb, CENeKTUBHOCTb U
15.|cneundounyHocTb. MnaHuposaHne 4 2 0 0 2
3KCMepuMeHTa 1 oLeHkKa
CTaTMCTUYECKNX XapaKTepucTumk
METOAVKW aHannsa.

Tema 16. Pasbop KOHKpEeTHOA
16.[cMTYaUMM: ATTeCTaLMS METOONKIA 4 5 0 0 >

KONMYECTBEHHOr0 aHanm3a Bo3ayxa
paboueli 30HbI.

Tema 17. KoHuenuus
HeonpeneneHHOCTN B XUMUYECKNX
17 [13MepeHnsx (kpyrnbiia cton ¢ 4 5 0
npurnaweHnem BenyLwmx
cneunanucTos B obnactu
MeTponorun).

Tema 18. KoHTponbHas paborta 1

18. (MeTponormyeckme xapakTepucTukm 4 > 0 0 5
METOMK KONMYECTBEHHOIO

XMMMYECKOro aHannaay)

Ntoro 36 0 0 35

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. EAUHCTBO namepeHuii. TeopeTnyeckas METPONorus (Teopus N3MepeHnin, cosgaHme
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.

3AE
CtpaHuua 6 13 16. EEl YHH
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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.

MorpelwHocTn CPpeacTB N3MEPEHUIA U X HOPMUPOBaHUE. CnyyaliHble NOrpPeLHOCTM Kak goyHKUMs cnydas. UHTepsan
W3MEHEHUS 1 BEPOSITHOCTb MOSIBNIEHUS CyYaiHON BENNYMHBI. JINCKPETHBIE 1 HEMPEPbLIBHBIE ClyYaiHble BENWYVHDI.
eHepanbHas 1 BbIGOPOYHAS! COBOKYMHOCTM BENUYMH. XapaKTePUCTUKA FreHepanbHOM COBOKYMHOCTM 1 BbiIBopKa.

Tewma 6. Hopmanbl-loe pacnpeneneHue. q)YHKLlMﬂ HOpPpMaJibHOro pacnpepaeneHus. anIHLIMan, nexawue B OCHOBe
3aKkoHa HOpManbHOro pacnpepeneHus.

MapameTpbl pacnpeneneHus cnyyaiHbix BENUYMH (MaTeMaTniyeckoe OXnaaHue, LUCNepcust CryYaiHo BENUYMHBI).
MaTtematuyeckoe oxXunaHvme HenpepbiBHON CyYaiHon BenuyrHbl. CpeaHEB3BElLEHHOe 3HaYEeHe ANCKPETHOM
crny4aiHoii BenvyuHbl. CBOMCTBA MaTeMaTnyeckoro oxmnaanus. ucnepcvst HenpepbiBHOW Y KOHEYHO3HAYHOM
cnyyaiHoi BenvyuHel. Jucnepcmsi Bel6opoYHo coBokynHocT. CBOMCTBA AUCTEPCUN.

MaTemaTuyeckoe oxunaHue cpefHero pesynbtarta (MaTeMaTnyeckoe oXnnaHue cnyyaHoi BenuymHel). Jucnepcus
cpeaHero peaynbtata. CTaHAapTHOE OTKIIOHEHNE CPEAHEro peaynbTarta (YacTHOe OT AeNeHUs CTaH4aPTHOro
OTK/IOHEHVSI HA KOPEHb KBaApaTHbIi U3 o6bema Bbl6OpKK).
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Tema 7. MoMeHTbI HenpepbIBHOro pacnpeneneHus. PasHomepHoe pacnpeneneHue. Hekotopble cneunanbHble
pacnpepneneHus. PacnpeneneHue CtblogneHTa. PacnpeneneHue duiepa.

rI/ICTOFpaMMbI n pacnpegeneHue. ﬂpMMep rmcTorpammbl )J,I/ICKpGTHOI7I BENN4YNHbI. B3BelweHHas Cymma. Becosoli
MHOXWUTENb. Ycnosue HOPMWMPOBKK Yucen.

HopmanbHoe pacnpegeneHue. @yHkums Maycca. MNpepenbHoe pacnpeneneHne. HopMUPOBOUHbIA MHOXNUTEND
(BbIpaXxeHue 4ngs ero pacyerta nony4yaem nocnegosarenbHbIMU NOACTAHOBKAMU B OOPMyNy ANs PYHKUMM HOPManbHOro
pacnpeneneHuns). MNpuHLMnbI, Nexalune B OCHOBE 3aKOHa HOPManbHOro pacnpeaeneHuns:

1. MpyHUMN cUMMETPUM (BEPOSITHOCTW OJIMHAKOBBIX MO BENMYMHE, HO 0OpaTHBIX MO 3HAKY ClyYaiHbIX NOrpeLHoCTe
pasHbl).

2. MepBas Nnpom3BoaHas paBHa Hysto, ECNY 3HAYEHWNE CNy4YaHO BENNYMNHBLI COBNAtaeT C UCTUHHOWN BEMYMHOWA
(cpelHWM 3Ha4YeHmeM peaynbraTa). [ns pesynbTaTtoB N3MEPEHNS PaBHbIX CPeOHEMY apndOMETMYECKOMY HA KPUBOWA
pacnpeneneHusi HabnogaeTcs MakCUMyM. 3aKOH HOPManbHOTO pacrnpeneneHns npeanonaraeT BePOSITHOCTb ClyYanHbIX
MOrpeLHOCTEN TEM MEHbLUYIO, YEM BoJblue UX abCoNOTHOE 3HA4YEHMe.

3. MakcumanbHas BEPOATHOCTb CNTOXHOIo coObITUSA 0TBEYAET MUHMMANbHOW CyMMe KBaaopatoB OTK/IOHEHWI BENMNYMH OT
cpenHero peaynbrara, T.e. 3aKOH HOpMasnibHOro pacnpeneneHmnsa Bkno4yaeT B cebs npuHUMN HAMMEHbLWWX KBAOpPaToB.

4. KpuBasi pyHKLUM HOPMaNbHOMO pacrnpeneneHns UMeeT ABE CUMMETPUYHbIE OTHOCUTENbHO BEPTUKANBHOW OCK TOYKU
nepernba (BTopas NpoM3BOLHAS PaBHA HYNMIO) HA PACCTOSIHMSAX OT LIEHTPA PacCesiHWsl, PpaBHbIX CTaHAAPTHOMY
reHepanbHOMY OTKIIOHEHUIO.

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

3aBuUCKMOCTb BULA KPUBOW HOPMaIbHOTO pacnpeaeneHuns oT BeNMYnHbl reHepanbHOro CTaHaaPTHOTO OTK/IOHEHNS
(onpepenseT cTeneHb "pasmMbITOCTH" KprBOI ). BennunHa UCTUHHOMO 3HadYeHnsl (CpelHero pesynbrarta) onpenensier
NonoXeHve NpUBoK pacnpeneneHus Ha ocu abeuumcce. Touke nepermba KpuBoi oTBeYaeT 3HauYeHne abeumccenl, paBHoe
CTaHOapPTHOMY OTK/IOHEHWIO.

BeposTHOCTb TOro, 4TO CnyyalriHas NorpPewWHOCTb OTAENbHOMO U3MEPEHUS HE NPEBbIWAET N0 abCONOTHOMY 3HAYEHNIO
cTaHOapTHOe OTKNOHEeHWe, paBHa 68 Y% (AByx CTaHOAPTHbIX OTKIOHEHWI - 95.4 %, Tpex - 99.7 %).

Tema 9. CpaBHeHue aucnepcun. CpaBHeHue AByx aucnepcuin. CpaBHeHUe HeCKONbKUX aucnepcun. BoloeneHue
6onbluen aucnepcum 3 MHorux. Mopo3puTenbHO BblAENSIOLLMECS 3HaYEeHUs (Mpomaxm).

OueHka xapakTtepa pacnpegneneHus. B kayecTtse npumepa paccmatpusaem Bolbopky 13 100 namepeHuii onpeneneHns
menu B obpasue (o1 600 oo 621 Mr HaneHo). CpenHuii pesynbTtaTt 610 mMr. CTaHaapTHoe OTKIIOHeHMe paBHo 4 mr. Bce
pesynbTaThl pa3buBaeM Ha Knacchl Takum 06pasomM, 4Tobbl Kaxablli Knacc 06 beanHsin pe3ynbTaTbl U3MepeHuii Ha
WHTepBane WUPWMHORA B NONOBUHY CTAHAAPTHOro OTKNOHeHUs. CTpouM ructorpammy. B Touke Makcumyma yactota
nonagaHus B onpegeneHHbin knacc coctaenset 0.19. Vicnonb3ys aTo 3HaYeHMEe Haxooum CTaH4apTHOE OTKIIOHEHNME.
Monyyaem 4.2. OTOT pe3ynbTar NPakTUYeCKn CoBnagaeT ¢ TEOPETUYECKUM 3HaYeHneM (4.0), 4TO NO3BONSET cYUTaTb
Mony4YeHHyto BbIBOPKY HOPManbHO pacnpeneneHHoM.

Mo paHHBIM rMCTOrpamMMbl MOXET BbITb NpoBeeHa U Bonee cTporas KONM4YeCTBEHas OLeHKa COOTBETCTBIUS BbIGOPKM
HopManbHOMy pacnpeneneHuto no kputeputo MNupcoHa (xu-keagpart ? kputepuin). CpaBHEHNE SKCNEPUMEHTaNbHbIX U
TEOPETUYECKMX 4ACTOT NONafaHus B LAHHBIA KNacc NO3BOMSET HA 3a4aHHOM YPOBHE BEPOSITHOCTY PeWnTb BOMPOC O
xapakTepe pacrnpeneneHus.

Tema 10. Ycnosus npuMeHeHUs1 METO40B MaTeMaTUYeCKon CTaTUCTUKU U NPpoBepKa BbINOMHEHUS1 3TUX YCNOBUN

Insa atoro ucnonbayem doyHkuUmo Jlannaca. JaHHbIn MHTerpan BeposTHOCTV 0b6nanaet CUMMeTpUei 0THOCUTENIbHO
3Haka npu Benn4uHe z, KoTopas NpeacTasnsieT coboi YacTHoe OT AeneHus OTKIOHEHWS! OT CpeAHero pesynbTata Ha
cTaHOapTHoe oTknoHeHue. OBbIYHO B TabnuLe NPOTUB COOTBETCTBYIOWEro 3HaYeHNs z NpUBeAeHo 3Ha4YeHne uHTerpana
BEpOSATHOCTM (cpyHKLMS Jlannaca). Takum 06pas3om 4fis Kaxaoro Knacca Haxoamm xu-keaapart. Ecnu cymma nonyyeHHbIx
3Ha4YeHuin He NPeBbIWAaeT TeoPEeTNYECKOro 3Ha4eHus (TabnMyHOro 3Ha4eHus) Ha 3aAaHHOM YPOBHE BEPOSITHOCTU, TO
Bblbopka pacnpeaeneHa HopMasbHo.

Tema 11. OueHka cnyyainHoin norpeluHocTu. MpeunsnoHHOCTb, CXOAUMOCTb U BOCMIPON3BOAUMOCTD.
MoBTopsiemocTb. BHYyTpunabopaTopHbIi KOHTPOJb KayecTBa NU3MEePEHUA.
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OueHka xapakTepa pacnpeneneHns npv Bblbopke orpaHnyeHHoro obbema (4Mcno onpeneneHmnin He npesblwaet 20). B
3TOM Clly4ae BblYMCNAOT ABa napameTpa acummetpuio (A) n akcuecc (E). [ns cummeTpuryHbix pacnpeneneHuin A = 0.
Ins pacnpeneneHnii, BoITAHYTbIX B CTOPOHY 60nblunx 3HaveHmin, A 6onbwe 0. [lns pacnpeneneHnii, UMeowwmx ?XB8ocT? B
CTOPOHY Manblx 3HaveHun, A meHblue 0. MNonoxuntenbHoe 3HaveHne A BCcTpedaeTcs Jauwe. [lanee paccynTtbiBaeT rno
doopmyne gucnepcuo acummeTpuio. Ecnu Moaynb acuMMETpumn He NnpeBbllaeT YTPOEHHbIN KOPEeHb KBaapaTHbIA U3
Zmcnepcun acuMMeTpum, To Belbopka pacnpeneneHa HopManbHO.

MonoxutenbHbli E cooTBETCTBYET pacnpeneneHuio 6onee 0CTPOBEPLINHHOMY, HEM HOPMaNbHOMY (OTpPULLATENBHbI
HaobopoT). Ecnn Moaynb akcuecca He NpeBbiWaeT NATUKPATHLIA KOPeHb KBAAPATHLIA N3 AUCNEPCUM aKcLecca, TO
Bblbopka pacnpegeneHa HopManbHo.

Tema 12. OueHka cuctemMaTM4yeckom NOrpeLLIHOCTU: Mo CTaHBApPTHOMY 06pasLy, CpaBHEHUEM pPe3y/ibTaToB OBYX
He3aBUCUMbIX MeTOoA40B, BapbupoBaHnemM mMacchbl I1p06bl. Cnocobbl YCTpaHeHus cucTemMaTnyeckomn NOrpeLuHoCT!.
MexnabopaTopHble 3KCNEepPUMEHTbI.

t-Pacnpegnenexue. [ns onpeneneHnsi COBOKYNMHOCTEN pe3ynbTaToB U3MEPEHUI OrpaHNYeHHOro 06 bemMa NCnonb3yoT
pacnpegneneHne CTblofileHTa, KOTOPOE CBSA3bIBAET MexXy COOO0W TPU OCHOBHbBIE XapaKTEPUCTUKIA: WMPUHY
JIOBEPUTENbHOrO MHTEPBANa, COOTBETCTBYHOLY EMY BEPOSTHOCTb, 06beM BbIBOPOYHOM COBOKYMHOCTW. [ns
onpegnenexusi kputepusi CTbloaeHTa (t) Heobxo04MMO NPeaBapuUTENbHO paccynTaTbh CpeaHee 3Ha4YeHne 1 cTaHaapTHoe
OTKNOHeHVe. BbicoTa 1 wrprHa KpvBoK t-pacnpeneneHnst 3aBUCST OT Yncna cteneHen ceobonbl. Ecnu uncno ctenexei
cBo60 bl CTPEMUTCS K BECKOHEYHOCTU, TO t-pacnpeneneHme NepexoanT B HOPMaNbHOE pacnpeneneHue.

pr6b|e NorpewHoCcTn (npomaxm) 1 cnocobbl nx yCTpaHeHus. Bbl60p Kputepusa onsa NCKoHYeHUsa COMHUTENbHOIoO
pe3ynbtata nMeeT CBon TpyaoHOCTHN. YHMBepcaanoro npasunna He CylwecTByeT. |/|CI'IO}'Ib3y}OTZ

1. Q-Kputepuii (ecnm pacyeTHoe 3HaYeHNE MeHbLUE TaBNNYHOrO, TO pe3ynbTat He SBnseTcs rpybbiM npoMaxom. B
NPOTMBHOM Cly4ae pe3ynbTaTt UCKMoYatoT.

2. PesynbTar SBnseTCS NpoOMaxoM, eCnn ero 0TKIOHEHEe 0T CPeAHEro 3Ha4eHUs NpPeBblWaeT YacTHOe OT AeNeHNs
YTPOEHHOro CTaHAAPTHOrO OTKIOHEHUS HA KOPEHb KBaapaTHbIi U3 o6bema BblbopKu.

3. Mpomaxom cunTatoT pesynbTar, nexalyuii 3a UHTEPBAIOM, OrPaHMYMBAIOWMUM CPESHUI Pe3ynbTaT KPUTUYECKMM
3Ha4YeHVeM, KOTOPOE HaxOOsT YMHOXas BENUYMHY napaMeTpa Tay-KpUTUYeCcKoro Ha CTaHAapTHOE OTKIIOHEHME.

Tema 13. PacnpeneneHne AUCKpPETHbIX crlyyanHbiX BenuuuH. PacnpeneneHue lNMyaccoHa. BUHoMMHanbHoe
pacnpeneneHue.

OueHka cuctemaTnyeckonm NOorpeLwHoCTn. CyLI.leCTByeT TPpW OCHOBHbIX cnocoba:

1. Mo cTtaHgapTHbLIM 0bpasuam (CO). PacxoxaoeHue aKCnepuMeHTaNbHO HaloeHHOro pe3ybTata i TeOpeTUHeckm
PaCCUYUTAHHOrO OLEHMBAIOT C MOMOLLbIO t-KpuTepms.

2. CpaBHeHme pPe3ynbTatoB OBYX HE3ABUCUMbIX METO00OB. CHavana paccHnTbiBaOT CpenHeB3BeEWEeHHOe CTaHOapTHOe
OTKNOHEeHWne, a NoOTOM OUEeHNBAIoT t-KpI/ITepI/IIZ. Jlns aToro yactHoe ot AeneHns Pa3HOCTN CpeOHNX Pe3ynbTaTtoB ABYX
He3aBMCMbIX METOOO0B HA CpenHeB3BELlEeHHOE CTaHAapPTHOE OTKNIOHEHNE YMHOXAT HA KOPEHb KBa,D,paTHbIVI n3
KOMOUHaLmn o6 bemMoB OBYyX BbI60pOK. Ob6sa3arenbHbIM yCnoBuneM aBNnsaeTca paBHOTOYHOCTb pPe3ynbTaToB, NMOJTyHYEeHHbIX
OByMSA He3aB/CUMbIM METOOAMN. Ecnn paccynTaHHoe 3HayeHue t-kputepmsa MeHblle TabnunyHo BENN4NHbI, TO
cuncreMaTn4eckyto norpewHoCTb MOXXHO CHUTATb HE3HauYNMOi.

3. [1nsa oueHKM NOCTOSIHHON CMCTEMATUYECKON NOrpewHOCTN NPOBOASAT MHOrOKpaTHoe onpeneneHne cogepaxaHms
KOMMOHEeHTa 1 napanfienbHoe MHOrokparHoe ornpenenieHne conepxXaHns Toro XXe KOMMoHeHTa yaBOeHHOro pasmepa.
Lns oueHKU NponopLMOHaNbHOM NMOrPELWHOCTU NPOBOAST CEPVio NapannenbHbiX M3MepeHnii NpPobel, cogepxalen
no6aBky onpenensieMoro KOMNoHeHTa. 3aTeM CPaBHMBAIOT CPELHWA PE3ynbTaT CO CPELHVM PE3ybTaToM, MOMYYEHHbIM
B MEPBOV CEpUM N3MepeHuid ans Npobel, He cogepxatein nobaBku. YCNoBMEM HE3HAYUMOCTM CUCTEMATUYECKOM
NOrpeLHOCTU SBNAeTCs TOT dakT, YTO NMOCTOSHHAA CUCTEeMATUYEeCKas NorpelHoCTb He NpeBbIlaeT Npon3BeneHns
t-kpuTepusa Ha cTaHoapTHOE OTKIOHEHNE NOCTOSIHHOM CMCTEMATUYECKON norpewHocTu. Kpome Toro, nponopunoHanbHas
cuctemartumyeckas MorpeLwHoCcTb 3a BbIYETOM eANHNLbI HEe L0MXHa NpeBbllaTth Npou3seneHne t-kputepns Ha
cTaHOapTHOe OTK/IOHEeHWe NPOoMopPLNOHaNbHOM CUCTEMATUYECKON NMOrPeLHOCTH.

Tema 14. KOppenﬂLIMOHHbIﬁ n pel’peCCI/IOHHbIﬁ aHann3bl. ﬂpoaepKa B3aMMOCBSA3M OBYX (PU3NYECKNX BENTUYMH.
MeTton HaMMeHbLUINX KBagpartos.

CpaBHeHMe Heckonbkmx ancrnepcuii. BolbopoyHble Oncnepcun cHnTaoT 0AHOPOAHLIMU (a2 pe3ynbTaTbl PABHOTOYHbLIMMK),
ecnu 3HadeHune kputepus baptneta MeHblue XU-KBaApPaT-KpUTEPUS HA 3a0aHHOM YPOBHE 3Ha4yuMocTu. [ns pacyeta
kputepus baptneta HeobxoOMMbl 3HAYEHMS CPEeaHEB3BELLEHHO ancnepcun, BbIBOPOYHbIX AUCNepCUin n yucna
cTeneHen csobobl.

Ecnn o6bembl Bcex BbIGOPOYHbLIX COBOKYMHOCTEN paBHbl, 0JHOPOAHOCTb OMCNEPCUiA U MPUroAHOCTL Pe3yNbTaToB Ans
COBMECTHOI 06paboTky NPOBEPSIIOT C NoMoLLblo KpuTepust KoxpaHa.
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Tema 15. O6ecneyeHne KayecTBa XMMMYECKUX uamepeHuﬁ. PO6aCTHOCTb, CeneKTUBHOCTb U cneundoUYHOCTb.
nnaHleOBaHVIe 9KCMNepuMeHTa U oL eHKa CTaTUCTU4eCKUX XapakTepuctuKk Metogukum aHanm3aa.

Mokasateny apgPEKTMBHOCTM XUMUYECKOrO aHanuaa. YyscTenTtenbHocTb. KoadhdpmumeHT YyBCTBUTENBHOCTY ( 3HAYEHME
MepBoi NPOV3BOLHON rPadyupPOBOYHOM oyHKLMK). BennymHa koadpgomumeHTa YyBCTBUTENIbHOCTY XapakTepusyeT
CKOPOCTb N3MEHEHUS aHANIMTHECKOrO CUrHana ¢ U3MeHeHNEM KOHLIEHTpauun.

Mpenen obHapyXeHus. (KONMYECTBO BEWECTBa, KOTOPOE MOXET BbiTb 0BOHAPYXEHO C MOMOLLbIO AAaHHOMO MeToaa ¢
[OCTaTO4YHOM BeposATHOCTHLI0). [Npeaen obHapyXeHNs MoXeT ObiTb 3a4aH Y MUHMMasbHBIM aHaNNTUYECKM CUTHATIOM,
KOTOPbI MOXXHO YBEPEHHO OT/IM4aTb OT CUrHasa KOHTPOJIbHOrO OnbiTa.

Tema 16. Pa36op KOHKpeTHOW cuTyauun: ATrectaums METOOUKM KONMYECTBEHHOIO aHanuaa Bosayxa pabouen
30HBbI.

ATTecTtaums MetToomk N3MEpPEHNin Ha NpuMepe MeTOAMKN KONMYECTBEHHOro XMMNYEeCKoro aHanmsa. Llenb atTrectaumn -
YCTAaHOBUTb NPUroaHOCTb METOOUKW ONA nony4eHUs oTeBeTa Ha 3adaHHble BOMPOChI C Tpe6yeM0|7| HagexHocTbr. Ins
3TOro Hago OUeHUTb NPaBUNbHOCTb NMNOCTABNEHHbIX 3aaa4y N 3aTeM O0Ka3aTb, BO3MOXHO 11 UX pelleHune. MoHsTHe
arTectaums BKIKOYAET BECb aHaNMTMYECKNA NPOLLEeCC:

1. MogenuposaHue npoueaypbl.
2. O160p NpoO6HI.

3. Moarotoska Npobbl.

4. amepeHue.

5. ObpaboTka AaHHbIX.

B xone arrectauum cnepnyet onpenenntb, Kakad nd MeToguk aHain3a C TOHKN 3peHns rnokasarernem 3PP EKTUBHOCTH
npurooHa ond peweHuns 0aHHOW 3a[a4um ¢ 3a4aHHON U ,D,OBepI/ITeJ'IbHOI7I BEPOATHOCTbIO.

Tema 17. KoHuenuus HeonpeaneneHHOCTU B XUMUYEeCKUX U3aMepeHusx (prrnb||7| CTON C npurnawieHnem sepyuimnx
cneuuvanucToB B obnactu MeTpOﬂOFVM).

KoHuenums HeonpeneneHHoOCTN B XMMUYECKUX N3MePEHNSX. DyHOaMeHTanbHble NOHATUSA XUMUYECKON METPONIOTUN.
lMoHaTneM "HeonpeneneHHOCTL" NpeanaraeTcs 3aMeHNTb "MOrPELLHOCTL" C LieNnblo yCTpaHeHNs pasaeneHms
norpewHocTel Ha "cnyyaiiHble" 1 "cuctematudeckne". MNoHaTUe "HeonpeoeneHHoCTh" BKo4YaeT B cebsi Kak Te Tak u
apyrue norpewHocTun.

Tema 18. KoHTponbHas pabota 1 (MeTponornyeckme xapakTepucTukm MeToguk Konm4yecTBeHHOro XMMM4eckKoro
aHanusa)

KOHTpOJ'IbHaFI pa60Ta nocesueHa sonpocam TeOpeTMLIeCKOIZ MeTponoruu, kKnaccugumkaumm |/|3MepeH|/||7| n
I'IOFpGI.IJHOCTGI7I, penatusM3aunn U paHooMusaummn, PyHKLUUSAM HopManbHOroO pacnpeneneHuns, xapakTepucTnkm
CﬂyanIHbIX n cncrteMaTn4eckmnx I'IOFpGLIJHOCTGVI, mMateMaTtnyeckoe oxmnagaHume HenpepblsHon CJ'Iy‘-IB.I7IHOI7I BEeNN4YUnHbI,
aucnepcuun, nokasarensm agpdoekTMBHOCTU XMMNUYECKOro aHannsa.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyalowmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYo paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BIMONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa30BaTebHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumm u ocylecTBAeHNs 0bpa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

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

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumnninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

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

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
hOHL [OMXKeEH BblTb YKOMMNEKTOBAH MUK 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxooro n3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

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

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 AUCLUMN/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-NCTOYHMKAMK; - NOATOTOBKY K Pa3NnYHbIM (DOPMaM KOHTPONS (TECTbI, KOHTPONbHbIE
paboTbl, KOMMOKBUYMbI); - TOArOTOBKY U HANUCaHWE pecdepaTos; - BbINONHEHWE KOHTPONbHbIX paborT; -
MOLrOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMMHBI B TOV NOCNEL0BAaTENbHOCTU, B
Kakoi OHW NpeacTasneHbl. [NnaHMpoBaHe BpeMEHU, HEOBXOAMMOro Ha U3yYeHNe OUCLUMNVH,
CTyLeHTaM nyJlue BCEro OCYILECTBNATb BECb CEMECTP, MPeayCcMaTpuBast Npu 3ToM perynsipHoe
noBTOpeHue MaTtepuana. [Mpu nayyeHun ANCLUMNNnHBLI cCHaYana Heob6xoaMMO Mo Kaxaon Teme
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY U COCTABUTb KPATKUIA KOHCMEKT OCHOBHbIX MONOXEHWA,
TEPMVHOB, CBEAEHWI, TPEBYOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAaratowmMy B 3TO TEMe
LNsi OCBOEHUS Mocnenyownx Tem kypca. ns paciumpeHmnst 3HaH1s no AMCUMNAVHE PEKOMEHOYETCS
ncnonb3oBaTh VIHTepHeT-pecypchl; NPOBOAMTb MOUCKM B Pa3fMyHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHbLIX NpenonasateneMm. MNpy NoAroToBKe K KOHTPONbHON paboTte
HEeobx0AMMO NPoYMTaTh COOTBETCTBYIOWME CTPAHULIBI OCHOBHOMO y4ebHumKa. XenatenbHo Takxe
YTEeHUWE OOMONHNUTENbHOW NUTEpaTypsbl.
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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;

AEKTPOHHBH
CtpaHunua 13 13 16. Il YHHUBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



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

- 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 cooTBeTcTBUU ¢ TpeboBaHusMu ®FOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 04.03.01
"Xummna" n npodounnio NOAroToBkM "AHanuTnyeckas xmmms".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.13 OcHoBbI Hay4HbIX NCCNeaoBaHUA U METPOIOMS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodhunb NOAroTOBKM: AHANNTMYECKAA XMMUS
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTteparypa:
1. 3onoTos, 0. A. BBeneHue B aHaNMTUHECKYO XMMUIO : ydebHoe nocobue / KO. A. 3onoToB. - 2-e n3g. - Mockea :
Nabopatopus 3HaHuiA, 2020. - 266 c. - ISBN 978-5-00101-892-6. - TekCT : 3NeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/151516 (nata obpaweHus: 05.03.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.
2. MatemaTnuyeckas o6paboTtka pe3ynbTaToB XMMUYECKOro aKkcnepumeHTa: yuebHo-meToanyeckoe nocobue /
H.A.Ynaxosu4, M.I.KyTbipeBa, J1.I.lainnaposa, KO.N.CanbHukos. - KasaHb: KasaHckuii (MpuBonxckuii) doenepanbHbi
yHusepcurteT, 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: 05.03.2020). -
Pexwum goctyna: oTKpbITbIN.

JononHutenbHas nuteparypa:

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

2. AHannTrueckas xumus: npobnemsl u nogxonpl: B 2 1./ ped.: P. KenbHep, X.-M. Mepme, M. OtT0, I'. M. Buamep; nep.
c aHrn. A. I". BopseHko [n gp.] non pea. tO. A. 3onotosa.-Mocksa: Mup: ACT, T. 2. - 2004. - 728 c.

3. XebeHTtsies, A. . AHannTnyeckas xumusi. Xummnyeckme Metonbl aHanmaa : yuebHoe nocobue / A.UN. XebeHTses, A.K.
XepHocek, V.E. TanyTb. - 2-e n3g. - MuHck : Hosoe 3HaHue : Mockea: UHPPAM, 2018. - 542 c. : nn. - (Bbicwee
obpasoeaHune: bakanaspuar). - ISBN . - TekcT : anekTpoHHsbIii. - URL: https://znanium.com/catalog/product/938948

(nata obpatweHuns: 05.03.2020). - Pexwum goctyna: no noAnuvcke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpochunb NOAroToBKM: AHANNTMYECKAA XMMUS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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