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1. HEJIA 1 3AJIAYHA JUCHUITJIMNHBI

11 Q)OpMI/IPOBaHI/Ie IIOHUMAaHUA pOJIN OMOJOTHYECKON CTATHCTUKHU B Me)II/IKO-6I/IOJ'IOFI/I‘-IeCKI/IX U IOKOJIOTHYECKHUX
HUCCICAOBAaHUAX

3anaum :

1. [Iprobperenne cucTeMaTH3NPOBAaHHBIX 3HAHUH 00 OCHOBaX CTaTHCTUYECKOH 00pabOTKH HH(POpMALIHH.
2. OcBOCHHE METOZOB CTATUCTUYECKOTO AHAIN3A NAHHBIX.
3. IIpmobpeTeHne HaBBIKOB CAMOCTOSITENIFHOH pabOTHI ¢ KOMIIBIOTEPHBIMH CTATUCTHIECKAMH ITPOTPaMMaMH.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Hukn (pa3nen) OII: | b1.B.JIB.02

2.1| Tpe6oBanus K MpeABAPHUTEJIbLHOI MOATOTOBKE 00yJa0Ierocs:

2.1.1 | Buoxumuueckas JUarHOCTHUKA

2.1.2| OCHOBBI MOJICTTUPOBAHUS B OHOJIOTHH

2.1.3| MeTrombl 9KCIEpUMEHTATLHONU OMOJIOTHH

2.1.4| UadopManoHHbIC TEXHOJIOTHA

2.1.5| Hay4HO-IIpOEKTHAS IEATEIHEHOCTD

2.2 | Iucuunianuel (MOAYJIN) M MPAKTHKH, 1J151 KOTOPBIX OCBOEHHUE TAHHOW THCHUTIMHBI (MOIYJIsI) HEOOX0OUMO KaK
npealIecTBYIOIee:

2.2.1 | Buoxumuueckas JUarHOCTHKA

2.2.2| MeTtonbl 9KCIEpUMEHTAILHONU OMOJIOTHH

2.2.3| OCHOBBI MOJICTTUPOBAHUS B OHOJIOTHH

2.2.4| IIpobnems! (HU3HOIOTHH U MEAWLIUHBI TPYIa

2.2.5| [IpepmumnioMHas IPakTHKa, B TOM YHCJIE HAyIHO-UCCIIeI0BaTeNbCcKas paboTta

3.IINTAHUPYEMBIE PE3YJIbTATbIOBYUYEHUSA ITO JUCHUTIIMHE, COOTHECEHHBIE CIIJIAHUPYEMbBIMHU
PE3YJBTATAMHA OCBOEHUS OBPA3OBATEJILHOM ITPOTPAMMBI

IIK-2.3: O6pab6aTpiBaeT MOJTyYeHHBIE Pe3yIbTATHI HCCJIEJOBAHNI C IPHMEHeHNeM COBPeMeHHO annapaTypsl 0
BBIYHCJIHTEIbHON TEXHHKH

YPOBeﬂb 1 METOAaMU CTaTUCTHYCCKOI'O aHaJIn3a JaHHBIX JJISA aHaJIh3a pEe3yJIbTaTOB HUCCIIEI0BAHUMN

YpoBens | | ymeTb 00pabaTbiBaTh pe3yabTaThl C UCIIOJIB30BAHUEM COBPEMEHHBIX BBIUNCIHUTEIBHBIX CPEIICTB

YpoBeHb | | OCHOBBI CTATHCTHYECKOW 00pabOTKN SKCTIEPUMEHTANIBHBIX IAHHBIX

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)

Kon HaumenoBaHnue pa3jesioB U TeM Bupg 3a- | Cemectp | YacoB | Ucrounuku | Ilpumeuanue
3aHATHUS HATHUS / Kypce
Paszpgea 1. Beenenne
1.1 CTaTHCTHYECKHE COBOKYITHOCTH U UX CBOMCTBA Jlex 3 3
1.2 CraTucTHYECKHE COBOKYITHOCTH U UX CBOMCTBA IIp 3 3
1.3 CTaTHCTUYECKHIT COBOKYITHOCTH U UX CBOMCTBA Cp 3 21

Paznen 2. Kputepuu 10CTOBEPHOCTH OLIEHOK

2.1 [MapaMerpuieckue U HeMapaMeTPUUECKHE KPUTEPUH Jlex 3 4
2.2 [MapaMerpuieckue U HemapaMeTPUUECKHE KPUTEPUH IIp 3 4
2.3 [MapaMerpuieckue U HemapaMeTPUUECKHE KPUTEPUH Cp 3 19

Pa3znen 3. AHaju3 3aBUCUMOCT il

3.1 KoppensunoHHbIH U perpecCHOHHBIN aHAN3 Jlex 3 3
3.2 KoppensunoHHbIH U perpecCHOHHBIN aHAN3 IIp 3 3
3.3 KoppensunoHHbI U perpecCHOHHBIN aHAN3 Cp 3 21

Paznen 4. IlucnepcuonHslii anaaus

4.1 OnHOodaKTOpHBIH 1 MHOTO(PAKTOPHBIN Jlex 3 3
QIMCTIEpCHOHHBIN aHaIIN3

4.2 OnHOodaKTOPHBIH 1 MHOTO(PAKTOPHBIN IIp 3 3
QIVCTIEpCHOHHBIN aHaN3

4.3 OnHODaKTOPHBII 1 MHOTO(AKTOPHBIH Cp 3 21
JUCIIEPCHOHHBIN aHaIu3

5. OIEHOYHBIE MATEPUAJIBI 1J151 IPOBEJEHUSA TEKYIIEN U TIPOMEXKYTOUYHOM ATTECTAIIUA
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5.1. OneHo4YHbIe MaTepHAaJIbl JUISl IPOBEJCHUS TeKyllell aTTecTanuu

HpI/IMepBI OLCHOYHBIX MATCPpHUAJIOB IJIsI IPOBCACHUS TeKyL[IefI aTTeCTallui IPUBCACHBI B HpI/IJ'IO)KeHI/II/I 1

5.2. OuneHo4YHbIe MaTePHAJIb] JUIsl IPOBEJCHHS IIPOMEKYTOUHOIH aTTeCTALMI

HpI/IMepBI OLCHOYHBIX MATCPpHUAJIOB IJIsI NPOBCACHUS HpOMe)I(yTO‘-IHOfI aTTeCTalluu IIPUBCIACHBI B HpI/IJ'IO)KeHI/II/I 1

6. YHEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECIHEYEHUE JUCIHUIIJINHBI (MOAY JIS1)

6.1. Pexomenayemasi 1ureparypa

6.2. Ilepeyennb pecypcoB nHGOPMAIHOHHO-TeJTeKOMMYHHUKalMOHHO# ceTn "UHTepHeT"

31

OcHosbl 6uomerpuu: http://www.biometrica.tomsk.ru/

92

ocHosbl 6uomerpuu: http://statsoft.ru/home/textbook/default.htm

33

OcHosbl 6uomerpuu: http://www.datuapstrade. Iv/rus/spss/

6.3.1 IlepeyeHs MPpOrpaMMHOro odecmneyeHust

6.3.1.1

Microsoft Windows 10 Enterprise

6.3.1.2

Microsoft Office npodeccronanbusrit mwroc 2013

6.3.1.3

Kaspersky Endpoint Security 10 mns Windows

6.3.14

Adobe Reader X1 (11.0.13) - Russian

6.3.15

Google Chrome

6.3.1.6

WinDjView

6.3.1.7

Meuoro¢ yHkunonansHeii penakrop ONLYOFFICE

6.3.2 CoBpeMeHHbIe IPodeccHOHAIbHBIE 0a3bl JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.2.1

OBC «ZNANIUM.COM»

6.3.2.2

OBC «IOPAUT»

6.3.2.3

OBC «YHuBepcureTckas 6M0IMOTeKa OHIAH»

6.3.2.4

SBC IPRbooks

6.3.2.5

OBC «Jlaupy»

6.3.2.6

ObC TBI'Y

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIA)

Ayaurtopus Ob6opynoBanue

5-212 MYJIbTHMEAUNHBIA KOMILIEKC, IEPEHOCHOH HOYTOYK, yueOHas MeOelb, KOMIIBIOTEPHI

5-204 KOMIIBIOTEPHI, yueOHass MeOenb

8. METOAUYECKHWE MATEPHAJIBI 1JISA OBYYAIOIIUXCSA IO OCBOEHHUIO JUCIHUTIJINHBI

Metoauueckue yka3aHus U MaTepuaibl npuBeneHsl B [Ipunoxenun 2
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5. OIEHOYHBIE MATEPHAJIBI JIJISI TIPOBEJEHWA TEKYIIEN U IPOMEXXYTOUYHOM
ATTECTAIIMHA

5.1. OueHo4YHBIC MATEPHAJIBI /ISl IPOBEACHUS TEKYIIeH aTTecTaluy (IPUMephb)

TunoBble KOHTPOIbHBIE 32/IAHUS U CIIOCOD
MPOBeIeHUs TeKYLIei aTTecTAlMH

KpnTeplm OLCHUBAHHSA H IIIKAJA OLCHUBAHUSA

W3zydenue koppensauroHHOro aHaau3a (Ha mpuMepe
napameTpoB Y3 ucciienoBanus) (pakTHYecKas
pabora)

3aaHue OLEHUBAETCS UCXOJSI U3 CIIETYIOMIEH IIIKaJIbL:

® TPHBE/CHBI HE BCE PACUYEThI CTATHCTUYCCKHX
nmokaszareneit; 50% BO3MOXKHBIX 0aJIIIOB — «3»;

® YacTHYHO 3amoJiHeHa Tadnuna (TIpUBEAeH pacuer Ooree
MOJTIOBUHBI CTATUCTUYECKUX MapaMeTpoB) 70% BO3MOXKHBIX
0aoB — «4»;

® TOJHOCTBIO BHIMONHEHHOE 3ajaHKe (IPUBEICH pacueT
BCeX mapameTpoB) 85% BO3MOKHBIX OAJIIIOB — «5»

HeHapaMETpI/I‘IeCKI/Ie KPUTCPHUU CTATUCTUICCKOT'O

3aaHue OLICHUBACTCS UCXOJIS U3 cnez[y}omef/i IIKaJbI:

HCCICOA0BaHUsA (Sa)laHI/Ie JIJIsS CAMOCTOSITEIIbHOM .

pabortsi)

JIaHBI BEPHBIC OTBETHI HA BOMPOCH! (MeHee 50%) 50%
BO3MOXKHBIX 0aJIIOB — «3»;

e JlaHbI BEPHBIC OTBETHI Ha MOJIOBMHY BOIIPOCOB (HE MEHee
50%) wu 4acTU4HBIE OTBETHI HA Bce Bonpockl) 70%
BO3MOXKHBIX 0aJlIoB — «4»;

e JaHBl OTBETHI MPABUIILHBIC OTBETHI HAa Bce BOMPOCHI (85%
u Oonee) 85% BO3MOXKHBIX 0aJUIOB — «5»

5.2. OueHo4HbIe MaTePUAJIbI /ISl TPOBEACHUS TPOMEKYTOUHON aTTecTAlMM (MPUMepbI)

ILnanupyemblii
0BpazoBaTebHbIIi THIOBBIE KOHTPOJIbHbIE 32/1aHHs 0 €nocoo KpuTtepun onleHHBaHUs M KA
NpOBeeHUS POMEKYTOUHOI aTTecTalMH OLleHUBAHUS
pe3yJabTaT

IK-2.3: TecToBble 3a1aHus Kax1b1i1 mpaBUIIbHO BHIOPAaHHBIN
OGpabartbiBaer BapuaHT OTBeTa OlleHUBaeTcs B 1 Gasut:
TIOJTy4EeHHbIE 1. CTATHUCTHKA 1aeT 0000IEHHOE 50% BO3MOXKHBIX 0aJIJI0OB — «3»
pe3yABTATHI OTMCaHNe Ha OCHOBE TAKUX CTATHCTUYECKHU 70% BO3MOXKHBIX 6aJIIOB — «4»
HCCIEOBaHUI  C | moKasarelieid, Kak cpelHsisi apudmerndeckas, 85% BO3MOXXHBIX 0aILIOB — «5»
NPUMEHEHHEM JCIIePCHsl, IKCLECC, ACHMMETPHS
COBPEMEHHOM 2. Pacmipenenenue cuuraercs B
anmaparypsl u | ciyuae |As[<0,1
BBIYHCITUTEIIBHON 3. VI3 HWKenpHuBeIeHHBIX KPUTEPHEB K
TEXHHUKH MapamMeTPUUECKHM HE OTHOCHUTCS KPUTEPHH:

. ManHa-YutHH

. CrproneHTa

. Quiepa

. Bunkokcona

4. JInst poBEPKH HA HOPMAJIBHOCTB PACTIPEETIEHUS

HCIIOJIb3YETCS] KPUTEPUIL:

. Manna-YutHu

. CrproneHTa

. Koxpena

. [Tanupo-Yunka

5. V3 HIKenpuUBEIEHHBIX KPUTEPUEB K
MIapaMETPUIECKIM OTHOCATCSI KPUTEPUH:

. ManHa-YuTHH
. Koxpena
. Quiepa

. Buiikokcona
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8. METOJJUYECKHUE MATEPHAJIBI IJIS1 OBYYAIOHIUXCS 11O OCBOEHUIO JTUCHUTIJINHBI

1. Conep:xxaHue THCHMILUIHHBI.
2. MeTtoanyeckne MaTepHAIbI 1S pA0OTHI HA MPAKTHYECKUX 3AHATHSIX.
3. Mertoanveckne MaTepHAJIbI ISl CAMOCTOSITEIbHOI PadoThI.

1. Copep:xanne IUCHUTLTAHBI

Beenenue. Llenu u 3amaun craTucTuaeckoil 00padOTKH IKCIIEPUMEHTAIIBHBIX TaHHBIX B 00J1aCTH OMOJIOTHH.
OCHOBHBIE 3Talbl CTATUCTUYECKOT0 aHAIN3a HKCIIEPUMEHTATIBHBIX JTAHHBIX.

CraTncTH4YecKHe COBOKYIHOCTH U HMX cBoMcTBa. [IpHU3HaKu KOMMUECTBEHHBIE, IOPSIKOBBIE U KaUE€CTBEHHBIE.
JIuCKpeTHble U HeNpepbIBHBIE COBOKYNHOCTH. ['pynmupoBka BapuaHT. PamxupoBanue BapuaHT. CTaTHCTHUECKOE
pactipenenenue (cratucruueckue psabl). CriocoObl TOCTpOeHUS BapHuallMoHHOTO psina. ['paduueckoe mpencraBieHne
pactipenenenus. Ilonoxenue psina pacnpenenenus. Cpennee apupmernueckoe 3HaueHne. Menuana. Mopa. Paccesinue
BapuaHT. OTKJIOHEHHE OT cpeaHero apudmernueckoro 3HaueHus. Jucnepcus. CpeaHee KBaIpaTHYHOE OTKIOHEHUE.
Koa¢ppunment Bapuanuu. CpeaHee KBapTHILHOE OTKIOHEHHE.

Pacnpenesienne. [lonsatie pacnpenenenus. buHomuansHoe pacnpeneneHue, ero 3akoHomepHoctu. HopmanbHoe
pacnpeneneHue, ero 3akoHoMepHOCTH. OTKIIOHEHHs OT HOPMaJIBHOTO paclpesieNieHus] ¥ UX MPUUUHBL. ACUMMETpUS U
9KCIIECC.

Kputepnu nocroBepuoct onenok. Ctatuctiyeckue THnoTe3sl (HyaeBas THIIOTe3a, allbTEepHATHBHAS THITOTE3a)
u ux nposepka. Kpurepum nocroBepHocTH. [lapamerpuueckue kpurepuu: t-xputepuit CtbromeHTa, F-xpurtepuit
Ouiepa. Henmapamerpuueckue KpuTepuu: X-KpUTepUi, Kpurepuil MaHHa-YWUTHU, KPpUTEpUN 3HAKOB Z, KPUTEPUHI
YUIIKOKCOHA.

Koppeasiumonnsiii ananu3. Ilapamerpuyeckue mokasaTenu cCBs3u. @OyHKIMOHAIbHAsS 3aBHCUMOCTh H
koppessinusa. Koadduiment koppessiuuu. z-npeodpasoanre Duriepa. MUHUMATBHBIA 00beM BBIOOPKH ISl TOYHOM
oueHkn Koddduimenta xoppensimu. OneHka pa3HULBI MeXIy KoddduimeHtamu koppeisuuu. KoppensnuoHHoe
otHouieHune. Koaddurmentsr nerepmunaimu. Onenka Gpopmbl cBs3u. Hemapamerpuyeckue mokasartenu CBs3H.

Perpeccuonnsiii ananms. [lonsitue perpeccun. JInneiinas perpeccus. YpaBHeHue perpeccun. Koaddurpenr,
perpeccun. OnpeneneHue napaMeTpoB JIHMHEHHON perpeccun. IlocTpoeHne U BbIpaBHUBaHKUE SMIMPUIECKUX PSIZIOB
perpeccun. MHOXXeCTBEHHas1 TMHEWHas perpeccust. Panpl aunamuku. Hennnelinas perpeccust. Perpeccus, Beipaskaemas
ypaBHEHHEM Napa0oJIbl BTOPOro M TPEThEro nopsaka. Perpeccus, BelpaskaemMas ypaBHeHHE T'MIIEpOOIIBI IIEPBOro,

BTOPOT'O ¥ TPETHErO NopsAfKa. Perpeccus, Belpakaemasi ypaBHEHHEM CTEIIEHHOrO TUMA. Perpeccus, BeIpakaemas
ypaBHEHHEM JIOTHCTHYECKOM KprBoii. OlieHKa I0CTOBEPHOCTEH MoKa3ateneii perpeccui. BeiOop ypaBHEHHIT perpeccum.

Jducnepcuonnblii  anaau3. CymHocts Meroma. Cxema 0omHO(GAKTOPHOIO AUCIEPCHOHHOTO — aHAIW3A.
OnHO(aKTOPHBII JAUCIIEPCUOHHBIN aHATU3 MIPU HEOIMHAKOBBIX 00beMax BhIOOPOK. J[ByxdakTopHbIl qucnepCHOHHbBIH
aHanu3 0e3 HOBTOPHOCTH. JIByX(haKTOpHBIH IUCIIEPCHOHHBIN aHAIHU3 C TOBTOPHBIMH AAHHBIMH. OIIEHKA CHIIbI BIUSHUS
¢axropa.

2. Meroanyeckue MaTepuaIbl 1JIsl pa6oThl HA MPAKTUYECKUX 3aHATHAX

PaGota Ha MpaKTHYIECKUX 3aHATUAX IPOBOANTCS B KOMITBIOTEPHOM Ki1acce. OHa BKITIOYAET HCIIOIb30BaHUE PHUKIIAIHbIX
MPOrpaMM ISl CTATUCTUYECKOr0 aHaIM3a OMOIOrHYeckod MH(OpManiy Ha OCHOBE JAaHHBIX, MOMYYEHHBIX B pe3yJbTare
pa3iMYHBIX HccienoBaHui. Takum 00pa3oM, 3aKpeIuIsercs TEOPeTHYECKUi MaTepHall, paccMaTpHBAeMbIi B paMKax
JIACLIUIUTHHBL.

3. MeToanyecKkue MaTepuasIbl Il CAMOCTOATEIbHOI padoThI

PaGora oprann3oBaHa B BHIIE CAMOCTOSITENBFHOIO O3HAKOMJICHHS C JONOJIHHTEIHHBIMH TEMaMH OCHOBHBIX Pa3ZIeiioB
conepyKaHusl IUCLHILIAHBL, VT KOTOPBIX PEXyCMOTPEHBI TECTOBBIE 3a1aHMs U BONIPOCHL. JlaHHbIE MaTepHalIbl COCTABIIAIOT]
OCHOBY [UI51 BEITTOJTHEHHS IPOBEPOYHBIX (KOHTPOIBHBIX) paloT.
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6. YHEBHO-METOANYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHUE U CIUITJINHbI
6.1. Pexomenayemasi turepatypa

OcHOBHas:

1. Kanaesa, E.A. TeopeTuueckre 0CHOBBI U IPAKTUYECKOE MPUMEHEHN € MATEMATUYECKON CTATUCTUKH B
OMOJIOTMYECKIX UCCIICNOBAaHUAX U o0pa3oBanuu: yueOnuk / E.A. Kanaesa, B.I'. Aptioxor, B.H. Kanacg;
BopoHeXCKH roCyJapCTBEHHBIA YHUBEPCUTET UHKEHEPHBIX TEXHOIOrUM. — BopoHex: M3naTenbekuil 1om
BI'Y, 2016. — 284 c. : cxem., Tabn., ua. — URL: https://biblioclub.ru/index.php?page=book&id=441590

2. Kopsiruna, FO.B. PykoBoJICTBO K MpaKTHUECKUM 3aHATHSM 0 OMOIOTHYEeCKOM CTaTHCTHKE : yueOHOe
nmocobue / FO.B. Kopsruna ; MuHnucTepCcTBO CcriopTa, Typu3Ma B MOJOACKHOM MOTUTUKY Poccuiickoit
Denepannu, CHOUpPCKUil TOCYAapCTBEHHBIN YHHUBEPCUTET (PU3NUECKON KYIBTYpHl U criopTa. — OMCK:
CubupCKuii TOCYIapCTBEHHBIH YHUBEPCUTET PU3HUECKOM KyJIbTYphl U criopTa, 2011. — 88 c. : cxem., Tab.,
w1, — Pexxum nocryna: mo noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=274605

3. Inoxunckuit, H.A. buomerpus / H.A. [Tnoxunckuii. — HoBocubupck: Mznatenscteo CO AH CCCP,
1961. — 368 c. — Pexxum nocryna: no nmoanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=476818

/lononuuTenbHas:

1. Buomerpus B MS Excel : yuebHoe nocooue / E. 4. Jlebenpko, A. M. Xoxsos, 1. U. Bapanosckuii, O. M.
ermanen. — 2-¢ usn., crep. — Cankt-IlerepOypr: Jlans, 2020. — 172 ¢. — ISBN 978-5-8114-4905-7. —
TekcT: anekTpoHHbIH // JlaHb : 37eKTpoHHO-0MOnoTeuHas cuctema. — URL:
https://e.lanbook.com/book/126951

2. Kynpumn, A. I'. 'eneruka u buomerpust: yaeOHo-MeTomudeckoe nocodue / A. I'. Kynpun. — BopoHex:
Muaypurckuii [AY, 2008. — 125 ¢. — TekcT: 2exkTpoHHbIi // JlaHb: SIeKTPOHHO-OMOINOTEeYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/47109

3. [Ipoxopog, 0. B. Jlekuuu 1o TeoOprH BEPOATHOCTEH W MaTEMaTHYECKOM cTaTUCTHKE : yueOHuk / 0. B.
[Tpoxopos, JI. C. Ilonomapenko. — MockBa: MOCKOBCKHIA TOCYyIapCTBEHHBIA yHUBEpcUTET nMeHn M.B.
JTomoHocoBa, 2012. — 254 ¢. — URL.: http://www.iprbookshop.ru/13173.html
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9. CBenieHus 00 00HOBJIeHNH padoyeli NPOrPaMMBbl IMCHUIVIMHBI (MM MOTYJIS)

Ne OOHOBJIEHHBI I pa3aen Onucanne BHECEHHBIX PexBH3UTBI AOKYM€EHTa,
ILIL padoueii mporpaMmmsl H3MeHeHM YTBepAMBILLIEro M3MEHEHHS
JTUCHHUILIHHBI
1. |[Tepeuens mporpaMMHOroO IB mepeuens nporpaMMHoro [[IpoTokon 3acemanus Kadenpsl
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