[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
ONO: Makcnmos Anexceit bopMIdBMCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUSI POCCUMCKOM ®EJEPALIUU

ﬁO”)KHOCTb: ﬂw%%%%%ﬁ???@g?%@%@ﬁ%@ NBFBHOMHOE OBPA3OBATEJILHOE YUPEX/IEHUE BBICIIETO OBPA3OBAHUS
aTa nognvucanus: 22.09. 58: . -
Vankansitsi nporpaiiadi o, «MOCKOBCKHIA MOJIMTEXHUYECKHI YHUBEPCHTET»

8db180d1a3f02ac9e60521a5672742735c18b1d6 (MOCKO BCKI/Iﬁ HOJII/ITEX)

q)aKy.TIBTeT MaIlMMHOCTPOCHUA

YTBEPXKJAIO
JekaH '

7" BB CadoHOB/

«16 » deppang 2023 T.

PABOYAS ITPOI'PAMMA JTUCHUITIJIMHBI

CraTucrunueckmne ME€TO/JIbl B MCTAJLIIYPIrUHA

Hanpasienue noarotoBku
22.03.02. «MeTtasryprus

OGpa3zoBarenbHas nmporpamMma (Ipouiib TOATOTOBKH)
«HHOBAIUM B METAJLITYPIUH»

KBanudukanus (cTenenp) BHITYCKHUKA
bakanasp

dopma 0OydeHus
OuHo-3204Has, 3a09Has

Mocksa, 2023 .



Pa3paboT4uk:

JlotieHT Kadeapbl METaILTypruu %@ benento6ckuii b.D.

Cornacosano:
3aBemyromuii kKadeapoi MeTaTypruu W ' [ynerun A.B.



W=

Conep:xanue

Henu, 3a1aum ¥ MIIaHUPYEMBIE PE3YJIbTATHI O0YUEHUS MO AUCHUIITIHHE ....uveeevreennieeeennieeeannnn 4

MecTo TUCIMITIMHBI B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMBL......coverureerereenreennieeneeennnns 5

CTpYyKTypa U CONEPIKAHNUE JUCIIUIIIIIHBL. ...c.uveeureenteeiteniteetiessteenteesuteeseessseeseesaseenseessseenneennns 6
3.1. Buasl y4eOHOU PAOOTHI M TPYIOCMEKOCTD.....ccuveerreerereereensreesseessresseesseesseesssesssessnsseessnssees 6
3.2. TeMaTHUYECKUN MIAH U3YUEHUS TUCIIUTITIHBL. .....eeeerruerreeeenurereeessareeeesnnneeessnnnnseereeeeeeeeeessnns 6
3.3, COHIEPKAHUE JUCIIUTIIHHDBL. .....ccuvveeenereeenereenereesnseeensseesnsseesnsseesnsseesnsseesnsseesnssesssseesssssnssneessns 8
3.4. Temaruka CEMUHAPCKUX/TTPAKTUUECKHUX U JTAOOPATOPHBIX 3AHATHH. ....ceevveeeerreeeeeinreeeennnn 8
3.5. Temaruka KypCOBBIX MPOEKTOB (KYPCOBBIX PADOT)....cccrurrerureerrieerieeenreeennreeennseeeennnsneeeens 8

YueOHO-MeTOANIECKOE M HHPOPMAITMOHHOE OOCCTICUCHHEC. ... .eeeuvreeenereeenereeerreenseeesseeenseeenns 9
4.1. HopmatuBHabIC JOKYMEHTBI U ['OCTBL.....ccctiiiiiieciiieeiee e 9
4.2, OCHOBHAS JIATECPATYPAu . vvveeeenerrreeeanerreeeesaureeesasssseesasssseeesssssseessssssseesasssssesssssssseessssssssnsssnnes 9
4.3. JIOTIOTHUTEIBHAS JIATEPATYPA. . vveeeeeurrreeeannrreeeeneneeeesansneeessnssseesssssseeesssssseeessessssnnnssssssseees 9
4.4, DICKTPOHHBIE OOPA3OBATECITBHBIC PECYPCBL..uuvrreerreererreeasreeesreeessreeassseeessseeessseesssseesssesesnnes 9
4.5. JluneH3uoHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE.................. 10
4.6. CoBpemeHHble IpodeccHoHaIbHbIE 0a3bl JaHHBIX U WH(OPMALIMOHHBIE CIIPABOYHBIE

[0 (% 1Y 02 SR 10

MaTepruambHO-TEXHUYECKOE OOCCTICUCHIE. ... eeuvveeureeereenreeueeenreenseesseesseeeseesnsesseenseesseesnnees 11

METOIUUECKUE PEKOMEHIAIIM . .....uevvveeernrrreeeensnrreeeassnseesesssssessssssseessssseesessssssesssssnsssssssseseees 11
6.1. Mertoanueckue peKOMEH IAIIUY JJIsl TIPETOIaBaTeNsl 0 OPraHU3AINH OOYUCHHS. .......... 11
6.2. Mertoanueckue yKazaHus Ui 00YYarOIIUXCs IO OCBOCHUIO JUCIUILTUHBL. .........ccvveeenn.. 11

DOH/T OLEHOUHBIX CPEIICTB ... veeurreeurreenureeenureessuseesuseesseessseessnseesasseessssessnsseesssseesnsseeessnnssees 12
7.1. MeTtoapl KOHTPOJIS U OLICHUBAHUS PE3YIBTATOB OOYUCHHS. ... .eevveenerenreeneeeanreeveesneeenaeanns 12
7.2. Ulkana v KpUTEPUH OLICHUBAHUS PE3YIIBTATOB OOYUCHUS. ...evvveereenereenreeneeanreensnesseenaeanns 12

7.3, OLICHOUHBIC CPEIICTBA. .. eeeuureernureerureesrteesseeessseeassseeessseesnsseesnsseessseesnseessseesssseesssssssseeens 13



1. HCJII/I, 3alavi U IVNIAHUPYEMBIC PE3YyJabTaThbl Oﬁy‘leHI/ISI o AMCIMIIJINHE

Lems — dopmupoBaHre KOMIUIEKCA 3HAHWUH, YMEHHA W HAaBBIKOB OpraHU3aIlluu
TEXHOJIOTUYECKOT0 HJKCIIEPHMEHTa B YCJOBUAX Ja0OpaTOpHM WM Iiexa, cOopa JaHHBIX O
COCTOSIHUM KadecTBa MW3JeIHi, 00padOTKM pe3ylbTaTOB M3MEPEHHH M TNpEACTaBICHUS UX B
opwme,
TEXHOJIOTMYECKOM MPOLECCOM.

ynoOHOW Jns aHaluM3a M NOPUHATHS PELICHWH, CBA3aHHBIX C YIPaBICHHEM
3anauu:

- dbopMHpOBaHHE Yy CTYJICHTOB TPAKTHYCCKUX HABBIKOB 110 HCIIOJIH30BAHHUIO
CTaTUCTHUYCCKUX MCTOJOB ITpHU PCIICHUN 3a/1a4 B o0OJacTu MCTAJUTYPIUH U MAaTCPpUATTIOBCACHMA

- CBSI3aTh HAYYHO-TEOPETHUYECKHE 3HAHUS C MPUKIAIHBIM MX HCIIOIH30BAHHEM Ha
MIPOM3BOJCTBE M Ha 0aze 3HAHUN OCHOB TEOPUU M TEXHOJOTMM B METAUIypPTUH, HAY4YHUTb
OLICHUBATh MOJY4YEHHBIE B X0/1¢ paOOTHI Pe3yJIbTATHI;

— (dbopMupoBaHrE CIOCOOHOCTEH HCIOJB30BAaHUS CPEICTB U METOJOB YIPABICHUS
Ka4eCTBOM.

[Tnanupyemble pe3ynbTaThl 0OydeHHs — PACHIMPEHHE HAYyYHOTO Kpyrozopa B 00JacTH
TEXHOJIOTUYECKUX HayK, Ha 0a3e KOTOPBIX OYIyIIMil CIEIHaIHCT CMOXKET CaMOCTOSTEIBHO
OBJaJEeBaTh BCEM HOBBIM, C Ye€M €My INpHAETCA CTOJKHYThCI B TPO(ECCHOHAIBHON
JeSTeNbHOCTH.

OOyuenne no aucuumuinHe «CTaTHCTHYECKHE METONBI B METATyPrHM» HAIpaBJICHO Ha
¢dopmHpoBaHuE Y 00YHArOIUXCS CIEAYIOUIMX KOMITETeHIIUH:

Koa v HaumeHoBanue KOMIIeTEeHIIMIA NHIuKaTOpbl 10CTHKEHU S
KOMIIETEeHIIM U

NVYK-1.1.  Anammsupyer
BBIJIETISASE €€ 0a30BbIE€ COCTABIISIOIINE.

NVYK-1.2. OcymecTBiser  MOWUCK,
KPUTHYCCKH OIIEHUBAET, 0000111aerT,
CUCTeMATU3UPYET 5 pamxupyer
uHPOpMAITHIO, TpeOyeMyro JUIS PeIICHUs
MMOCTaBJIECHHOM 3aa4H.

NVYK-1.3. PaccmatpuBaer U
npearaeT parrioHaIbHbIE BapHaHTHI
pelIeHUsT TOCTABJICHHOW 3aJadud, HMCIIOIb3Ys
CHUCTEMHBIN TOJXOJ|, KPUTUYECKU OIICHUBAET
UX JOCTOMHCTBA M HEAOCTATKH.

VK-1. Criocoben OCYILIECTBIISTh
MOUCK, KPUTUYECKHM aHalIu3 W CHHTE3
uHbopMaIuy, MIPUMEHSITh CHCTEMHBII
TTOAXO/ IJIsl PEIIeHUs TOCTABJICHHBIX 3a/1a4.

3ajauy,

I/I3MepeHHﬁ U NPUMCHATHL WX Ha IPAKTHUKE,
aHAJIU3UPOBATh, o0pabaTbIBaTh U

MIPEACTABIIATH PE3YJIbTAThI

[TIK-1. Cnocoben BwiOupats Mmetonsl | MIIK-1.1 - 3HaeTr MeTOABI HCCIEIOBAHUMA,
TUIAHUPOBAHMSI, TIOATOTOBKA U TPOBEJCHUS | MPOBEICHUS, 00paboTku Hu aHaimm3a
UCCIIeIOBAaHMM, HaONIONEHUH, WCHBITAHUH, | pe3ylbTaTOB  MCIBITAHUM W H3MEpPEHH.

Kputepun BpIOOpa METOOB M METOIUK

HUCCIIENOBAHUI

UIIK-1.2 VYmeer npoBOIUTH
U3MEpEeHHsT U 00pabOTKy  pe3yJIbTaTOB.

HUCIIbITAHUA,




u

Perucrpuposats
[IpoBoaut

U3MEPUTEIHLHOTO
HE00X0AMMOr0
HUCCIEIOBaHUM.

pacyéTsl

MOKa3aHusi  MPUOOPOB.
U KPUTHUYCCKU
AHAIM3UPYET PE3YJIbTATHI, 1€JIAET BHIBOABI

NIIK-1.3 BnageeT BBIOOPOM HCTIBITATEILHOTO

obopymoBaHus,
POBEACHUSI

BeinosiHsier  oueHkH U
00paboTKH pe3yabTaTOB UCCIIECIOBAHUS

METOJAMYECKH CO CISAYIONIMMHU AUCIUIUTMHAMH U ripakTrukamMu OOIT:

2.

MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JlucuuniauHa OTHOCUTCS K 4YacTH, (OpPMHUPYEMOHl ydacTHHKaMu 0O0pa30BaTeIbHBIX
oTHoIIeHU# 650Kka b1 «ucuUIIuHbL (MOTYITN)».

«CraTtucTudueckue MCTOJbI B MCTAJUTYPTHUH>» B3aUMOCBA3aHA JIOTUYCCKU U COACPIKATCIIBHO-

— Maremaruka,;
— Mertamutypruueckre TeEXHOJIOTUH;

- CHCHI/IaJ'IBHBIe CTaJIu U CILJIaBBbI,

— OCHOBBI TEXHOJIOTHYECKUX TIporieccoB OM/I;

— MOI[GJ'II/IpOBaHI/IC " OITUMU3AIHUA MCTAJUTYPIUICCKUX MTPOLECCOB.

3. CTpykTypa u coep:kaHue U CHUIIINHBI

OO61mas TpyJ0eMKOCTh JUCHHUIUTHHBI COCTABISET 2 3a4eTHHIE eNUHUIBI (72 "aca).

3.1 Bwuabl yueOHO# padoThl U TPYA0EMKOCTH

(mo popmam 0OydeHus)

3.1.1. Ouno-3a049Has Gpopma 0OyUeHUs

u/n e Buna yueOHoii padoThI fﬁg:lqeﬂm Cemectp
1 AyauTOpHBbIE 3AHATHS 22 6
B ToMm unce:
1.1 | Jlekuum 10 6
1.2 | CemuHapcKue/MpakKTHUECKUE 3aHITH 12 6
1.3 | JJabopaTopHbIe 3aHATHUS
2 CamocrosiTeibHass padoTa 50 6
3 IIpomeskyToUHast aTTecTAlMS
3auet/aud.3a4er/IK3aMeH 3auer
HUroro 72 6




3.1.2.3a0uHas popma oOydeHuUs

w/n e Buj yueOHoit padoThl fsg)lgquTBo Cemectp
1 AyIMTOpHBbIE 3aHATHS 8 8
B toMm unce:
1.1 | Jlekmun 4 8
1.2 | CeMuHapckue/npakTHYEeCKUEe 3aHATHS 4 8
1.3 | JIabopaTopHbIe 3aHATHS
2 CamocrosiTeibHast padoTa 64 8
3 IIpoMeskyTOUHAsSI aTTeCTALUS
3auet/nud.3aueT/7K3aMeH 3ader
Hroro 72 | 8

3.2 Temaruyeckuid IVIaH U3YyYeHUS TUCHUTINHbBI

(mo popmam oOydeHMS)

3.2.1. Ouno-3a049Has ¢popmMa 0OyUeHUs




TpyroeMKocTb, Yac

AyauTopnas padora QE
= i
Pa3aennl/TeMbl S E’ S % 3 3
n/n ==} g X o X =
JIACHMILTHHBI - 2 8 & 3 2| 5
= |EEE| 28| ES| g
: |SEE|gE| 22| 28
= |SE5 SE|SE[58
1 Pazgen 1. DJeMeHTBI Teopuu 12 4 8
1 | BeposTHOCTEI
2 Pasnea 2. CraTucTuyeckas 12 4 8
2 | BEPOAATHOCTH
3 Paznen 3. CayuyaiiHbie BeJJMYNHbI 12 2 10
4 | Pazgea 4. BeposiTHOCTHBIE OLIEHKH 12 4 8
CBOIICTB METAJLIIOB
S | Pazgen 5. Cucrembl cayyaiiHbix | 12 4 8
BeJIHYHNH
6 | Pazgen 6. ®DyHkuum coaydaiHbIx | 12 4 8
BeJIHYHNH
Hroro 72 10 12 50
3.2.2. Baounas dopma oOydeHus
TpyroeMKoCTb, Yac
AyauTopnas padora QE
= i
Pa3aennl/TeMbl S E’ 2 % 3 3
n/n ==} g X o X =
JIACHMILTHHBI - 2 8 & 3 2| 5
= SZzx| 8§85 ES| 5«
: |SEE| g5 | 25| 28
= |SEE S5 | SE[5F
1 Pazgen 1. DJeMeHTBI Teopuu 12 2 10
1 | BeposTHOCTEI
2 Pasnea 2. CraTucTuyeckas 12 1 11
2 | BEPOAATHOCTH
3 Paznen 3. CayuaiiHbie BeJJMYNHbI 12 1 11
4 | Pazgea 4. BeposiTHOCTHBIE OLIEHKH 12 2 10
CBOIICTB METAJLIIOB
S | Pazgen 5. Cucrembl cayyaiiHbix | 12 1 11
BeJIHYHNH
6 | Pazgen 6. ®DyHkuum coaydaiHbIx | 12 1 11
BeJIHYHNH
Hroro 72 4 4 64




3.3 Conepxkanue THCHHUILINHBI

Pa3zgea 1. DiieMeHTHI TEOPUH BEPOATHOCTEM

Tema 1. Beenenue. Cnyuaiinble coObiTus. OnpeneneHue BeposTHOCTH. ClOXKeHUE |
YMHOKE€HHE BEPOSTHOCTEH.

Pa3nes 2. CtatucTnyeckasi BEpOATHOCTH

Tema 1. 3agaunm MaTeMaTHYeCKOW CTaTUCTUKU. [ eHepanmpbHass W  BBIOOpOUYHAS
COBOKYITHOCTH.

Pazgen 3. CayuyaiiHbie BeJIMYMHBI

Tema 1. OcCHOBHBIE CTaTUCTHYECKUE XapaKTepUCTUKU. DYHKIUS U IJIOTHOCTU
pacnpeneneHusi. 3akoHbl pacnpegeneHus. Hopmanbnblii 3akoH pacnpeneneHus. OreHka
COOTBETCTBHSI ~ PE3yJbTaTOB  HaONIONEHUH  TeopeTmueckomy 3akoHy. IIpeoOpasoBanue
pe3yNIbTaTOB HAOMIOACHUN K HOPMaJIbHOMY 3aKOHY.

Pa3nen 4. BepoAsTHOCTHBIE OLIEHKHU CBOWCTB METAJLJIOB

Tema 1. OrtOpacpiBanre pe3KO BbIASISIONUXCS —HaOmoaeHuil. OmnpeneneHue
JIOBEPUTENIbHBIX UHTEpBajoB. OleHka rapaHTHpyeMoro ypoBHS. OIllEHKa BEpOSITHOCTH
MONaJaHMs B YCTAHOBJICHHBIE ITPE/IEIIbI.

Pa3nes 5. CucreMbl ciIy4yaiiHbIX BeJIUYMH

Tema 1. OcHOBHBIEC MOHSATHUS; XapAKTEPUCTUKHU CBsizel. HopManbHOE pacnpenesieHre Ha
I10cKoCcTH. /lucnepcuonHsblil ananu3. KoppensaunoHHsli aHaIN3.

Pazgen 6. DyHkuum cry4aiHbIX BeJUYUH

Tema 1. ®DyHkiMOHaNbHAs W CTAaTUCTUYECKas 3aBUCUMOCTU. JIMHeWHas perpeccusi.
[Tapnass  koppensuus. MuorodakrtopHas  koppensius. HenwneiiHas  perpeccuss u
npeoOpa3oBaHue ee K JHUHEHHOH. YMCIOBBIE XapaKTEPUCTUKM U 3aKOHBI paclpeleseHus
(GyHKIMA CITy9aifHOW BEJTUYUHBI.

3.4 TemaTuka CEeMMHAPCKHUX/MPAKTHYECKHUX H JTA00PATOPHBIX 3aHATHI

3.4.1.CeMuHapcKkue/mpakTHIECKUE 3aHATHS

[IpaxTuyeckoe 3ansTre 1. PacueTsl CTaTUCTUYECKUX XapaKTEPUCTUK paCIpeaeTIeHHS
CITy4alHBIX BEJTWYHH.

[Ipaxtuyeckoe 3ansTue 2. MccnenoBanue GakToOpoB MO UX JUCTICPCHSIM.

[pakTryeckoe 3ansTre 3. Pemenue 3a1a4 perpecCHOHHOTO aHANN3a.

3.4.2.JIabopaTopHbI€ 3aHATHUS

Y4eOHBIM IIIaHOM HE MPEyCMOTPEHBI

3.5 TemaTuka KypcOBbIX IPOCKTOB (KYpPCOBBIX padoT)

Y4eOHBIM IIIaHOM HE MPEyCMOTPEHBI



4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIieYeHue
4.1 Hopmatusnsblie 10KyMeHTbI 1 I'OCTb1

[Ipy n3ydeHnn AMCHUILUIMHBL HE IPELYCMOTPEHBI

4.2  OcHoBHasg JuTeparypa

1. MaremaTnuecKkasi CTaTUCTHKA [3JEKTPOHHBINA pecypc] : 3J1EKTPOH. yueOH.- METOI.
komiuieke gaucuumuebl / T.B. Kpynkuna, A.K. I'peukocees. I A. denopos ;
Cub. denepan. yn-t. — Kpacnospck: UIIK CDY, 2008. — on-line. URL :
http://files.lib.sfu-kras.ru/ebibl/umkd/1455/ (mara oOpamenus 05.04.2017). —
Pexxum noctymna : cBOOOAHBIN.

2. Teopus BEpOSATHOCTEH M MaTeMaTHUecKash CTATUCTHKA [AJIEKTPOHHBIN pecypc| :
ANEKTPOH. y4eOH.-MeToA. KoMIuiekc nucuuruivabl / U.W. Baiinmreiin [u ap.] ;
Cub. penepan. yH-1. UH-T KocMuy. 1 uHpopM. TexHosoruit. — Kpacunosipek: UITK
CDYVY, 2007. — on-line. URL : http://files.lib.sfu-kras.ru/ebibl/umkd/161/ (mata
obpamenus 05.04.2017). — Pexxum goctyna : CBOOOIHBIH.

4.3 JlonmoJHUTEJbHAS JUTEPATYPA

1. Teopust BeposTHOCTEHi M MaTeMaTHYeCKash CTAaTUCTHKAa B IMpHMEpax W 3agaydax
[37eKTpOoHHBIN pecypc]| : JMEKTPOH. y4eOH.-MEeTO/l. KOMIUIeKC aucuuruivabl / T.B.
Kpynkuna [u ap.] ; Cub. denepan. yu-t. — Kpacnosipck: UIIK COVY, 2007. — on-
line. URL : http://files.lib.sfu-kras.ru/ebibl/umkd/194/ (mata oOparmeHus
05.04.2017). — Pe- >xum noctymna : CBOOOHBIH.

2. CratucTthka [3JEKTPOHHBIA pecypc] : DJEKTPOH. YYEOH.-METOJ. KOMILIEKC
mucuuiuineel / A.M. Bynasuyk [u np.] ; Cub. denepan. yu-1. — Kpacnosipck: UITK
CdVY, 2008. — on-line. URL : http://files.lib.sfu-kras.ru/ebibl/umkd/1383/ (mara
obpa- menus 05.04.2017). — Pexxum noctymna : cBOOOIHBIH.

4.4  DaekTpoHHBbIE 00pPa30BaTeIbHbIEC PECypPChI

CTaTUCTUYECKUE METO/IbI B METAILTYPIHU
https://online.mospolytech.ru/course/view.php?id=5415
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4.5 JIluueH3HWOHHOE MW CBOOOJHO PpacmpocTpaHsieMoe TMPOrPpaMMHOeE
odecreyeHue
Ne HaumenoBanue | Pazpadorumnk I1O JocTynHocTh Ccbuika Ha Equnblii
(mpaBoo06J1agaTeib) (MIMEeH3HOHHOEe, | peecTp POCCHHMCKHX
CBO0OIHO nporpamMm st IBM n
pacnpocrpansiem | B[ (npu HaIMunm)
oe)
1. Moit Oduc OO0 "HOBBIE JInnen3snoHHoe https:/
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOT'MN" reestr/301558/?
sphrase 1d=943375
4.6 CoBpemeHHble npodeccnoHaIbHbIE 0a3bl JAHHBIX U HHPOPMALMOHHbIE
CIIPAaBOYHbIE CHCTEMbI
HoctynH
Ne HaumenoBanue Ccbuika Ha pecypce
0CTh
NuadpopMannoHHO-CIIPABOYHBIE CUCTEMbI
. | Andopmarponnbie pecypert Cetn http:// www.consultant.ru HoctymHo
Koncynprantlnroc
JIEKTPOHHO-0UOJIMOTEYHbIE CUCTEMBI
Jlann https://e.lanbook.com/ JlocTymHa B ceTn
1. WNuTepuer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbookshop.ru/ | JlocrynHa B cetn
2. WNuTepuer 6e3
OTpaHUYCHUI
IIpodeccnonanbubie 6a3bl JAHHBIX
ba3a nannbix Hay4HOM nekTpoHHON | http://www.elibrary.ru JlocTymHo
1. | 6Gubmmorexu
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JlocTymHo
nojuTeMaTuyecKas peepaTuBHO-
2. | 6ubnmorpadudeckas
MHAYKOMETpHUECKast

(bubnmomeTpudeckas) 6aza JTaHHBIX



http://webofscience.com/
http://www.elibrary.ru/
http://www.consultant.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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5. MarepuajbHO-TeXHH4YECKOe o0ecriedyeHue

Aymutopun kadenapsl «Metammyprus» aBl1204, aB1205, aB1206, aB1206a ocHaiieHbI
HOYTOYKamH, IPOEKTOPOM, 3KPAaHOM, YUEOHBIM MaTEPUATIOM.

6. MeToanveckue peKOMeHIAlNH

6.1 MeToanyeckue peKOMEeHIAMH JJIsI PENoAaBaTeJIsl 10 OPTraHU3aAINHU
o0yueHus

[Ipu opranmzanuu ydeOHBIX 3aHATUNA (JIEKIUH, CEMHHApPOB, MPAKTHYECKUX 3aHSATHUH,
71a00PATOPHBIX, CAMOCTOSTENIbHBIX U BBIIYCKHBIX padoT, a TaKKe KYpCOBOI'O MPOEKTHPOBAHMUSA)
CJIeIyeT MCIOJIB30BaTh AJIEMEHThl MHTEPAKTUBHOTO OOYUYEHHS Ha BCEX 3Tamax Jjisl BOBJICUCHUS
CTYJEHTOB B Ipoliecc no3HaHus. [|yist aToro nesecoodpazHo UCTONb30BaTh CAEAYIONUE (POPMBI:

— JIMAJIOTOBOE OOYYEHHUE, B XOJI¢ KOTOPOTO OCYIIECTBIISIECTCS B3aMMOICHCTBHUEC
nperoiaBaTesis U CTY/ICHTA;
- MO/JICIMPOBAHKE, TO €CTh BOCIPOU3BEICHHE B YCIOBHUSIX OOYUYECHHUS IO
JTAHHOW MUCIHUIUIMHE MPOILIECCOB, POUCXOISIINX B PEaTbHOCTH;
- KOMITBIOTEpH3aIIUs o0yueHwUsI JUIs  WHTCHCU(UKAIUH u
pacIIMpeHns: BO3MOKHOCTEH 00pa30BaTeIbHOTO MPOIIECCa;

— WCIOJIb30BaHUE CPEJICTB HAIJISJHOCTU: CTEHAbBl C KOMIUIEKTOM Yy4eOHO-
METOJIMYECKON JITEpaTyphl, IUJIAKaThl IO TEeMaM, HaTypHble 00pa3lbl, MYJbTUMEAUNHBIE
CUCTEMBI, KapTOTEeKy yueOHBIX BUICOCIIANIOB U BUACO(DUIBMOB H Jp.

6.2 MerToauueckne yKazaHus 1Js 00y4al0UIUXCS 10 OCBOCHUIO
JUCIHUIIINHBI

Jnst MakCcUMalbHOM WHAMBUIyAIU3AIUU JIEATEIBHOCTH CTYACHTa, YUYEOHBIM ILJIAHOM
MPEAYCMaTPUBACTCS BPEMS IS CAMOCTOSITEIIbHOM PaOOTHI.

Cpenu OCHOBHBIX BHJOB CaMOCTOSITEILHOM pabOThl TPAaJUIMOHHO  BBIACISIOT:
TBOPYECKYIO JEATENbHOCTh CTYJEHTa B ayJUTOpUHU, IPU BHEAYIAUTOPHBIX KOHTAaKTax C
IpernojaBaTesieM Ha KOHCYJIbTAlUAX M JIOMAallHed MOJArOTOBKE K JIEKLHUSAM, CEMHUHApPCKUM U
IPAKTUYECKUM 3aHATHSAM, 3a4eTaM M 3K3aMeHaM, Mpe3eHTauusM M JOKJajaM; HallMCaHue
pedepaToB, BBHINOIHEHNE Ja00paTOPHBIX U KOHTPOJIBHBIX paboT; yyacTHe B Hay4dHOIl pabore u

mp.
[lenb camocTOSITENEHOM PAabOTHI CTYJIEHTa — OCMBICIIEHHO U CaMOCTOSITEJIbHO paboTaTh
CHauajga C Y4yeOHBIM MaTepuajoM, 3aTeM C Hay4YHOl uHpopMaluel, 3al0XKUTh OCHOBBI
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CaMOOpraHu3allMd ¥ CaMOBOCIMTAHHMS C TeM, 4YTOObl MPHUBUTH YMEHHE B JaJbHEHIIeM
HEMPEPHIBHO MOBBIIIATH CBOKO MPO(ECCHOHANBHYIO KBATU(UKALUIO.

[InanupoBaHre BpeMEHHM Ha CaMOCTOSTENIbHYIO pabOTy CTYJASHTaM JIy4Ile OCYIIECTBIAT
Ha BECb CEMECTp U HpeaycMaTpuBaTh pEryJiipHOE IIOBTOPEHHE IPOHAEHHOrO Yy4eOHOro
MaTepuaa.

Jlis 6onee yriryOIeHHOTO U3yYeHHUsT peKOMEHIYEeTCsl CIONb30BaTh M3/IaHUs, YKa3aHHbBIE
B CIIMCKE JIOTOJHUTEIBHON JINTEPATYPHI.

7. DoH/I OLICHOYHBIX CPeICTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3y/JIbTATOB 00yUYEeHUA
JIts  KOHTpOJsL YCIEBa@MOCTH W KauyecTBa OCBOCHHUS JMCLUIUIMHBI HACTOSIICH

MIPOrpaMMOil MPeAyCMOTPEHBI CIIETYIOIINE BUII KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYLIMIA KOHTPOJIb);
- MPOMEKYTOYHAsI aTTeCTaIus (3a4eT).

7.2 IlIkaja 1 KpUTEpUH OLEHUBAHNS Pe3yJIbTATOB 00yUeHUs

DopmMa NPOMEKYTOYHON aTTECTALMH: IK3aMeH.

IIpomexxyTouHas arrecTanus oOydaromMxcs B (opMe 3K3aMEeHa HPOBOJUTCA 10
pe3ysibTaTaM BBINOJIHEHUS BCEX BUAOB y4eOHOU paboThl, MPEIyCMOTPEHHBIX yUE€OHBIM IJIAHOM
[0 JIaHHOW TUCLHMIUIMHE (MOJYJI0), P 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS
ycreBaeMocTd B TeueHHe ceMmecTpa. OlleHKa CTENEeHH JOCTHXKEHHS OO0y4aroIUMUCS
IUIAHUPYEMbIX  pe3yJIbTaToB  OOy4eHus 10  AMCUUIUIMHE  (MOAYJII0)  MPOBOAMTCS
npenojaBaTesaeM, BEOYUIMM 3aHATHS [0 JAUCUUIUIMHE (MOIYJI0) METOJOM SKCIEpTHOMH
oueHku. [lo uToraMm nmpomMeKyTOYHOW aTTeCTallUd MO TUCHUIUIMHE (MOMYJII0)  BBICTABIISIETCS
OLICHKA «OTIUYHO», «XOPOLIO», «YJOBJIECTBOPUTEIBHO» WU «HEYIAOBIECTBOPUTEIBHOY.

OO0s13aTeNbHBIMU  YCIIOBUSIMU TOATOTOBKH CTYJIEHTa K IMPOMEXYTOYHON aTTecTalnu
SIBJIIETCS BBIMIOJTHEHHUE CTYJIEHTOM BCEX MPEAYCMOTPEHHBIX (POPM TEKYIIEro KOHTPOJISL.

HIkana Onucanue
OLICHUBAHUSA
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BrimonHeHsl Bce BHUABI Y4eOHOU paboOThI, MpeaycMOTpeHHbIE paboueit
nporpammoii. CTyIEHT JEMOHCTPUPYET COOTBETCTBHUE 3HAHHWM, YMEHHUH,
HABBIKOB, MPEAYCMOTPEHHBIX TPU U3YYCHUU JAUCIHUILIUHBI, OIEPUPYET
OTINYHO NPHOOPETCHHBIMU 3HAHHUSMH, YMEHUSMH, HaBBIKAMH, TPUMEHSIET WX B
CUTYaIUSX TOBBIMICHHOW CJIIOXHOCTH. [Ipy 3TOM MOTYT OBITH JOITYIICHBI
HE3HAYUTEIbHbIe OMIMOKHU, HETOYHOCTH, 3aTPYJHEHHUS IPU aHATUTUYECKUX
orepanusax, IEpPeHOCe 3HAHWK W YMCHHM Ha HOBBIC, HECTAHIAPTHHIC
CUTYyallUH.

BeimonHens Bce  0O0s3aTeNbHBIE YCIOBUS IOATOTOBKH CTYJEHTa K
IIPOMEKYTOUHON aTTecTaluy, MIPEAYyCMOTPEHHBIE [Iporpammoin
Xopoto TUCIUTUINHBL.  OO0ydaromuiicss JEeMOHCTPUPYET YaCTHYHOE COOTBETCTBHE
CIEYIOIMIMX 3HAHHWM: OCHOBHBIX croco6oB OMJI, Teopuu mporeccoB, HO
JOMYCKAIOTCS HE3HAaYUTeNbHble OMIMOKHU, HETOYHOCTH, 3aTPyJHEHHS Mpu

AHAIIMTUYCCKUX OIICpaluiax.

BeimonnHeHBI Bce  00s3aTeNbHBIE  YCIOBUS IOATOTOBKM  CTyACHTA K
IPOMEKYTOUHOM aTTeCTalIMH, peyCMOTPEHHBIE pOrpaMMoit
TUCHUTUIMHBEL.  OOydYaromuiicss JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBHE
VoBaeTBOpu- | CICAYIOMIHX 3HaHUU: OCHOBHBIX cmocoboB OMJI, Teopuu mpoieccos.

TENHHO JlomyckaroTcss 3HAYMTENIbHBIC OIIMOKH, TPOSBISICTCS HEAOCTaTOYHOCTH
3HAHUU, MO psALy MoKa3aTesel, 00yJaronuiicss UCTIBITHIBACT 3HAYUTEIbHBIC
3aTpyIHEHUS] TPU ONEPUPOBAHUM 3HAHUAMM TpPHU UX TMEPEHOCE Ha HOBBIE
CUTYyalluH.

He BbimosnHeHsl o00s3aTenbHble  YCIOBUS IOATOTOBKUM  CTYJIEHTa K
IIPOMEKYTOUHON aTTecTaluy, peNyCMOTPEHHBIE IIpOrpamMmoin
muctumuineel, WMJIM CryneHT nIEeMOHCTPUPYET HEIOJHOE COOTBETCTBUE
3HaHUM, YMEHUH, HABBIKOB, IPEyCMOTPEHHBIX IIPU U3YYECHUU JUCLUIUIMHBIL,

HeynoBneTso- | nonyckatorest 3HauMTEIbHbIE OLMIMOKY, [POABIAETCS OTCYTCTBUE 3HAHML,

PUTCIBHO o o
YMCHUH, HAaBBIKOB I10 pany IIOKa3aTeJIcu, CTYACHT HCIIBITBIBACT

3HAQYUTEIIBHBIE 3aTPYAHECHUS IIPU ONIEPUPOBAHUM 3HAHUSAMU U YMEHUSAMHU IIPU
UX TMIEPEHOCE HA HOBBIE CUTYallUU.

7.3  OueHo4HbIe CPeACTBA

7.3.1. Texyuuii KOHTPOJIb
B mnpomecce o0OyueHHs HCIONB3YIOTCS OIIEHOYHBIE CpEICTBA PYOEKHOTO KOHTPOJIS

YCIIEBAEMOCTHU U IPOMCIKYTOUYHBIX aTTeCTaIII/Iﬁ " CIICAYIOIINE BU/bI CaMOCTOSTEILHOM pa6OTLIZ

—  UTeHue PEKOMEHIyeMOU JIUTEPATYPBI Ipd  HOATOTOBKE K
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JIEKIIMOHHBIM, TPAKTUYECKUM U CAMOCTOSTEIIbHBIM (KOHTPOJIBHBIM) 3a/1aHUSIM;
—  OJIaHKOBOE€ U KOMIIBIOTEPHOE TECTUPOBAHHUE;

—  pedeparts, qokmaasl Ha CHK.

[TnaHupoBaHKe BpEMEHH Ha CAMOCTOSATEBHYIO PA0OTy CTYACHTAaM JIydIlle OCYIIECTBIISTh
Ha BECh CEMECTp U IpelyCMAaTpUBaTh PETYJSIPHOE IOBTOPEHUE IPOWIEHHOIO Y4YEOHOTO
MaTepHara.

st Gonee yriryOJIeHHOTO U3yYeHHS PEKOMEHYETCsl CTIONb30BaTh M3/IaHMs, YKa3aHHBIC
B CIIUCKE JOIIOJIHUTENIBHOM JINTEPATYPHI.

Jlis pacmvpeHuss 3HAHWHA CIIEIYeT WCIIOIb30BaTh TAKXKe CBEIACHHS, IOJYYCHHBIC H3
WHTepHET-UCTOYHUKOB Ha COOTBETCTBYIOIIUX CAWTaX, a TAKXKE MPOBOJUTH MOUCK B PAITMIHBIX
cucTeMax, Takux Kak Yandex, Rambler, m monp30BaThCs CHEIMATM3NPOBAHHBIMH CalTaMH,
TaKUMH Kak www.anticor.ru, http:/www.naukaran.ru, http://www.maik.ru u apyrumu,
PEKOMEHIOBaHHBIMU TIPETIOIaBaTeIeM Ha JICKIIMOHHBIX 3aHATHUSX.

7.3.2. IIpomexyTOouHas aTTECTaLIM
[Tepeuens KOMIETEHIUN C YKa3aHUEM 3TAroB UX (GOPMUPOBAHUS B MPOIECCE OCBOCHHUS

00pa3zoBaTeIbHON MPOrPaMMBI.
B pesynbrare OCBOCHUS JUCLUTIINHBI (Momys) dopMupyrorcs
CIIEAYIOINE KOMIIETEHLUU:

Kon B pe3yabTarte ocBOeHUsI 00pPa30BaTEJIbHON MPOrPaMMbI 00y4ar0IUICSH
KOMIIeTCHIIUH JO0JI2KeH 00J1a1aTh
IIK-1 CriocoOHOCTBIO BBIOMpPATh METOJbl IUIAHUPOBAHUS, IOATOTOBKH U

MIPOBEACHUS HCCIICIOBAaHUM, HAOIIOJICHUA, WCTIBITAHUN, W3MEPCHHUN H
NPUMEHATh WX Ha TMPaKTHKE, aHAIM3UpPOBaTh, o0OpabaThiBaTh U
MIPEJICTaBIATh PE3yIbTAThI

YK-1 CrocoOHOCTBIO OCYIIECTBIIATh MOWCK, KPUTUUECKUM aHAIN3 M CHHTE3
uH(pOpMallMK, TMPUMEHITh CUCTEMHBI TMOAXOA JJs  PEIICHUs
MOCTaBIICHHBIX 3a7a4

B mpouecce ocBoeHusi 0Opa3oBaTeNbHOM MPOTrpaMMbl JTaHHbIE KOMIIETCHIIMH, B TOM
YHUCJIC UX OTACJIIbHBIC KOMIIOHCHTHI, q)OpMI/IpYIOTCﬂ IIO3TAaITHO B X0J4€ OCBOCHUSA O6y‘-IaIOH_II/IMI/IC$I
TUCUMIUIMH (MOAyJel), MpakTUK B COOTBETCTBHMM C YYEOHBIM IUIAHOM U KaJeHJapHBIM
rpaduKoM yueOHOTO mporecca.

KoHTpoJibHBIE BONPOCHI 1JIs1 MIPOMEKYTOYHOM aTTeCTAIIUN
1. CrnydaifHasi BeTMYMHA U 33/IaHKE 3aKOHA €€ pacTpe/IecHusl.)
2. MeTtoauka onpeaeneHus OleHOK KO3 GUIIMEHTOB JTHHEHHOMN perpeccu.
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3. OmnpeneneHre BEpOSITHOCTU TOTAIaHuUs B 3a/1aHHYIO 00J1aCTh.

4. OmnpeneneHre IUCIEPCUU OMNBITHBIX 3HAUY€HUH (YHKIUU OT TEOpETHUECKON
JIMHUM PETPECCHUM.

5. WHuTterpanbHast GyHKIMS pacnpeneeHus CIydaiHON BeTHINHBL.

6 IIpoBepka runoTe3sl O JIMHEHHOCTH CBSA3H ONBITHBIX JAHHBIX.

7. Huddepennmansuas QyHKIUS pacipenerneHus: BEPOSITHOCTEH.

8. OneHka 0cTaTOYHOW JUCIIEPCUU TIPU JTMHEWHOM PErpECCUOHHOM aHaU3e.

9. MareMatrnyeckoe 0)XKMIaHUE CITy4aillHON BEJIMYUHBI.

10.  Omnpeznenenue aucnepcuii K03((UIMEHTOB YpaBHEHHs JUHEHHONU PErpecCHH.

1. Jucnepcus u cpegHee KBapaTUIECKOE OTKIOHEHUE CITyYailHOM BEJTUYMHBI.

12.  IIpoBepka 3HAaYUMMOCTH KO3(p(PULIMEHTOB JIMHEHHOM perpeccu.

13.  Iloctpoenue BAPUALIMOHHOTO pana " TMCTOTPAMMBI BBIOOPKHU
9KCIIEPUMEHTAJIbHBIX TAHHBIX.

14. Onpenenenre AOBEPUTENBHBIX TpPAHUI] 3aBUCUMOW MEPEeMEHHOHN (JMHEHHOMN
byHKIUN).

15. OCHOBHBIE CTATUCTUYECKHUE OLICHKU CITyYalHON BEJIUYHHBI.

16.  OmpeneneHue  OCTaTOYHOTO  pacceMBaHMUs  MEPEMEHHOW  OTHOCUTENIBHO
SMIUPUYECKON TUHUH pPEerpeccuu

17.  CratucTuyeckas XapakTepUCTHKA KaueCTBA MPOAYKIIHH.

18. Henuneilinas perpeccus u npeoOpa3oBaHue €€ K JIMHEHHOM.

19.  CnyuaiiHas U cucTeMaTHyecKas OTPEIIHOCTH TEXHOIOTMUYECKON CUCTEMBI.

20. [TnanupoBanue MOJHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

21.  OcHOBHBIE 331aU¥ CTATUCTUYECKOTO KOHTPOJIS KA4E€CTBA MTPOLYKIUH.

22. [TnanupoBanue ApoOHOTO PaKTOPHOTO IKCTICPUMEHTA.

23.  JlucriepCHOHHBIM aHAJIW3 U €0 UCIOJb30BAaHUE JUIS OLICHKHU BIIMSHUS Pa3JINYHBIX
(akTOpOB Ha BHIXOJHYIO (PYHKIIMIO TEXHOJOTUYECKOTO 0OBEKTA.

24.  Panpomu3anus BapuaHTOB  BapbUpOBaHUS  (AKTOpPOB IMpHU  HPOBEICHHUH
AKCIIEPUMEHTA Ha OOBEKTE HCCIIEI0BaHUS.

25.  Ha3HaueHue perpecCHOHHOIO aHalIM3a U €ro BUJBL.

26. [IpoBepka BOCIPOM3BOAMMOCTH SKCIIEPUMEHTA.

27.  llpennomnoskeHus, Jiexalliue B OCHOBE JIMHEHHOIO PErPECCUOHHOTO aHAIN3a.

28. [IpoBepka rumoTe3bl O 3HAUUMOCTH KOI(D(PHUIIMEHTOB YpaBHEHUS PETrpeccuu ¢

nomouipto kpurepust CTbIO/IEHTA.
29.  Tlapnas xoppesuus.

30. IIpoBepka aJeKBaTHOCTM MaT€MaTUYECKOTO OIMCAHWS OIBITHBIM JAHHBIM C
oMok kpurepust Oumepa.

31.  CnyuaiiHas BeIM4MHA U 33JJaHUE 3aKOHA €€ PacIpeEICHHUS.

32. [IpoBepka runoTe3bl 0 JMHEHHOCTH CBSI3U ONBITHBIX JTAHHBIX.

33.  OueHka OCTaTOYHOM AMCIIEPCUM NPH JINHEHHOM PETPECCHOHHOM aHAJIM3E.

34.  MareMaTtnyeckoe 0XKMIaHUE CITy4aliHON BEJTNYUHBI.

35.  Kak MOHO 0XapaKkTepu30BaTh CIy4alHYIO BEINYUHY?

36. KaknmMpu  cratucTmyeckMMM — mapaMeTpaMy  XapakTEpHU3yeTcsl — CilyyanHas
BEINYMHA?

37.  Kak mocTpouTh BapHallMOHHBINA Psii BHIOOPKU IKCIEPUMEHTANbHBIX TaHHBIX?)

38. KakoB 1mOpsAOOK TIOCTPOEHUS CTAaTUCTMUYECKOTO PsfAa M TUCTOIPaMMBbI
pacnpezeneHus BIOOpKu?

39. Kakumu (QyHKOMSIMH  ONUCHIBAETCA 3aKOHBI  paclpelesieHus]  ClydaiHou

BEJIUYNHBI?
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40.  IlpuBenuTe MpUMEpHI CIyYallHBIX M CHCTEMAaTUYECKUX MOTPEUIHOCTeH paboThI
TEXHOJIOTHUECKUX CHCTEM.

41.  OOBSCHUTE CYITHOCTh PETPECCUOHHOTO U AUCHIEPCHOHHOTO aHAU3A.

42.  Kak oneHHMBaIOT 3HaYMMOCTh KO3(PPUIIMEHTOB perpeccun?

43.  AHanu3 MeTajulypru4eckux IpoLEecCOB METOAMU MAaTEMaTUUECKON CTaTUCTUKN

44.  IlpuMmeHeHHUE CTaTUCTUYECKUX METONOB TNpu  o0OpaboTKe  pe3ysbTaToB
IIPOU3BOJCTBEHHOI'O KOHTPOJISI B METAJULYPrUH.

45. du3NYEeCKOe MOJIETUPOBAHUE B METAJLTYPTHUH.

46.  CraTtucTuuecKkue METO/Ibl INIAHUPOBAHUS TEXHOJIOTUYECKUX ITPOLIECCOB.

47. CraTtucTUyecKkre METO/Ibl aHAJIM3a TMHAMHUKN 00beMa MPOU3BO/ICTBA.

48.  CraTuCTHUYECKHUH aHAIM3 AEATEIbHOCTH NPEANPUATUN YEPHOU METAJLTypIHH.

49.  IlnanupoBaHue OO0BEMOB TMPOM3BOJACTBA U pealn3allMd MPOAYKLUHMU Ha
IIPEIIPUITHH.

50. DKOHOMHKO-CTaTUCTUYECKUH  aHalM3  NPOU3BOJACTBA M  PEHTaOEIbHOCTU
nponykuuu. I1K-8)

51. CraTtucTrka mpon3BOICTBA MPOAYKIIUH

52. MHOrOMepHbIM ~ CTaTUCTUYECKUM  aHAIM3  KadecTBa  NPOAYKIUU  HA

METAJLTYPrUYECKUX MPEATPUATUIX

53. CrarucTtudyeckue METOABl ONTUMHU3ALUU IKCIEPUMEHTAIBHBIX HCCIIEOBaHUM B
METaJLTypIrUH.

54.  IlporHo3upoBaHue poiu U (PYHKIIMHA METAJUTYPIHUH B SKOHOMHUKE.
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