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1 HEJb U 3AJJAYHU OCBOEHUSA JUCIIUITJIMHBI

Leab ocBoeHHsI THCHHUILINHBIL: (OPMHUPOBAHHE KOMIUIEKCA 3HAHUI IO MaTeMaTHye-
CKOMY MOJICITHPOBAHUIO, CTATHCTHYECKHM METOJaM, BOIPOCAM HCIIOJIb30BaHHsI HOBBIX HH-
(opMaLMOHHBIX TEXHOJOTUN B pa3paboTKe OTPACIIEBBIX MATEMaTUYECKIX MOJIEIEH.

3aaun OCBOEHHS THCHUIIMHBI: U3YYUTh METOIUKY MOCTPOCHUS M BepUHKALMK Hap-
HBIX 1 MHOTO(AKTOPHBIX JMHEHHBIX ¥ HEJTMHEHHBIX MOJEJICH; peleHre MPaKTHUECKUX 3a/1a4 Ha
OCHOBE ONTHMH3ALUKN MOJICTICH; HCIIOJIb30BaHHE MOJICIHMPOBAHUS B HAYYHO — HCCIIEIOBATEIb-
CKOii pabore.

2 MECTO JUCHIMIIJIMHBI B CTPYKTYPE OIIOII

«MareMaTH4eckoe MOJCTUPOBAHUE JIECHBIX AIKOCHUCTEM» - IUCIUIUIHHA 00s3aTeNbHOM
gactu (b1.0.09).

OcBocHHE AUCHUIUTMHBI 0a3UPYETCsl HAa 3HAHUSAX, TPHOOPETEHHBIX B paMKax H3YUYCHHS
TaKUX MPEANISCTBYIOMNX AUCIHMIUINH, KakK: Qrnocodckre mpobdaeMbl HAyKH U TEXHUKH, OHOJIO-
TUYECKHE CUCTEMBI B JIECHOM M JIECOMAPKOBOM XO3SIMCTBE, KOMITBIOTEPHBIE TEXHOJIOTHH B JIECO-
YCTPOWCTBE M JIECOYIIPABIICHUH, JIOTHCTUYECKAE CHCTEMBI B JICCHOM KOMIUIEKCE, YIpaBIICHUE
MpoeKTaMu B MpodecCrOHABHON NeATeIbHOCTH, MOHUTOPUHT JIECHBIX TIOXKAPOB U JIECO3AIIHT-
HBIX paboT, MEKIYHAPOIHOE JIECHOE XO3S1CTBO, METO/IBI HHBEHTApU3aIllM 1 MOHUTOPHHTA Jie-
COB, a TaK)Xe MPH MPOXOXKIECHUU TEXHOIOTUIECKON (TPOESKTHO-TEXHOJIOTHIECKOMN ) MPAKTUKH.

JlanHas yueOHasi MTUCIMIUTHHA OYJI€T OCHOBOM /ISl OCBOCHHUS MOCIIEAYIONIMX JUCIUTUINH:
METOJIOJIOTUYECKUE TIPOOJIEMbl HAYYHBIX HCCIEIOBAHUN B MPOPECCHOHANBHON W TeAarorude-
CKOW JIeATEIIbHOCTH, WHCTUTYIIMOHAIbHAS OpPTaHM3allMsl YIPABJICHUS JeCaMH, MHOTOIICIICBOC
JIECOTOJIb30BAHKE, JICCHBIC TIJIAHTAIIUH.

3HaHUs, YMEHUSI W HABBIKA MOTYT OBITh HCIIOJIb30BAaHBI TP BBHIMOJHEHHH HAYyYHO-
HCCJIEIOBATEILCKON paboThl (MOMydYeHHEe TIEPBUYHBIX HABBIKOB HAYYHO-HCCIIEIOBATEILCKON pa-
0O0TBI), MPOXOXKICHUH MPEIUITIOMHON TIPAKTUKE M BBHITIOJHEHUE ¥ 3aIIUTE BBITYCKHOW KBaJH-
(uKaOHHON PabOTHI.

3NNIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110 JUCHUITVIMHE
MOAYJI1IO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBTATAMM OCBO-
EHUA OIIOII

Kon u HanmeHoBaHue peanuzyeMoii | [lepedeHsp miaHUPyEeMBIX pe3yIbTaToB 00y4eHHUs MO JTUC-
KOMITETECHIHH UTITHHE (MOJIYITIO), COOTHECEHHBIX ¢ MHIUKATOPaMH JI0-
CTHKEHHUSI KOMIIETCHIIUI

OIIK-1 Crocoben aHamu3upoBaTh | 3HATh: OCHOBHBIC AJIEMEHTHI (PM3UYECKON KapTHUHBI MU-
COBpPEMEHHBIE TPOOJIEMBl HAyKH W | pa, KaK OCHOBBI JAPYTMX €CTECTBCHHOHAYYHBIX JWCIIH-
IPOM3BOJICTBA, pELIATh CJOXHBIE | TUIMH

(HecTaHmapTHBIE) 3aJadyd B TPO- | YMeTh: JOTHYHO (hOpMyIHpOBATh, H3JIAaraTh M apryMeH-
(eccnoHaIbHOMN 1EATENIEHOCTH TUPOBAHO OTCTAaUBaTh COOCTBEHHOE BUJICHUE paccMaTpu-
BaEeMBIX MPOOIIEM

Buiasers: ciocobamMu HAyYHOTO TTO3HAHUS
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[IK-9 T'0oTOBHOCTH K HOJY4YEHHIO
HOBBIX 3HAHUHU O JIECHBIX 00BEKTax,
CIOCOOHOCTBIO  TMPOBOAMTH  MpU-
KJIaJHbIE HCCIeIoOBaHus, pa3pada-
THIBaTh NPOTPAMMBI U METOJUKHU
MPOBEJICHUSI UCCIEeI0OBaHUM, BHIOU-
paTh METOIbI JIKCHEPUMEHTATHHOU
paboThl B 00JACTH JIECHOTO U Jie-
CONIapKOBOIr'0 X0351CTBa

3HaTh: KIaCCUPUKALUIO METOJ0B MaTEMaTUYECKOTO MO-
JETMPOBAaHUSI; OCHOBHBIC NPHHIIUIIBI CHUCTEMHOTO aHa-
TU3a; TUTBI MOJIENeH, XapaKTePUCTHKH, MIPHUHIIUIIBI TT0-
CTPOECHUS MOJIEIICH.

YMeTh: TPUMEHATH IS PEUICHHS KOHKPETHBIX 3a/1ad
OCBOCHHBIC METOABI MOJICIMPOBAHMUS M TPOTHO3UPOBA-
HUSL; TIOJH30BAThCS MATEMaTUYECKUM alapaTtoM U Co-
OTBETCTBYIOUTUMU HH()OPMAITMOHHBIMH TEXHOJIOTHSIMU;
BBHITIONTHATh COJIEPKATENBHBIA aHAIU3 W OCYIIECTBIISTH
WHTEPIPETAINIO TTOTYYEHHBIX PE3YIbTaTOB;

Bananers: MeTomaMu MaTEMaTHYECKOTO MOJICITUPOBAHUS,
METOJaMH TPEICTaBICHUS] PE3yJbTaTOB HCCIICIOBAHMS;
METOAMKON pa3pabOTKM Mojenell M IMPOrHO30B C yue-
TOM OCOOCHHOCTEH OOBEKTOB MOJICTUPOBAHMS; MaTEMa-
TUYECKUMHU MeToJaMu 00paboTku secHod HH(popMa-
IIUHA, C MPUMEHEHHEM CTAaTUCTUYECKONW OOpabOTKH JaH-
HBIX.

[IK-12 T'oToBHOCTH K pa3paboTke
0000IIEHHBIX BAPUAHTOB PEIICHUS
HpoOJIeMBl, aHAIN3y STHX BapHaH-
TOB, TPOTHO3MPOBAHHUIO MOCIEH-
CTBUI{, HAXOXKICHHUIO KOMIIPOMHUCC-
HBIX PEUICHUI B YCJOBHUSIX MHOTO-
KPUTEPHAILHOCTH,  HEOIPE/ICIICH-
HOCTH, TUIAHUPOBAHUIO peai3aiuu
IPOEKTA

3HaTh: OCHOBHBIE IMOHATHUS MAaTEMATHYECKOTO MOJEIH-
pOBaHMsL.

YMeTh: IpUMEHATh METOJBI MATEMATHYECKOTO MOJEINIH-
pOBaHMsI IIPU IPOTHO3MPOBAHUM MTOCIEACTBUM, HaX0XIe-
HUIO KOMIIPOMHUCCHBIX PEUIEHUH, MJIAHUPOBAHUIO peau-
3allMU IIPOEKTA.

Baagerb: HaBbIKAMM METOJIOB MATEMATHYECKOTO MOJIE-
JMPOBaHUs NPU IPOrHO3UPOBAHUU TOCIEACTBHM, HAXOXK-
JEHUI0 KOMIIPOMHUCCHBIX PEIIEHUM, MUIAHUPOBAHUIO pea-
JIM3aLUU IPOEKTA.

4 OBIIAA TPYJOEMKOCTbDb JUCHUIITINHBI

4.1. O06beM TUCHMILVIMHBI B 3a4eTHBIX eAUHUIAX (Bcero) -4 3ET
4.2. O0beM IMCHUIUIMHBI 110 BUIaM Y4eOHO# padoTshl ( B yacax):

KonuuecTBo yacoB
(bopma 0OyueHus - ouHast)
Bun yueGHoM paboTh B 1.4. o
Bcero no miany ceMecTpam
3
KoHnTtakTHas paboTta o0yJaronuxcs ¢ nmpernogaBaTeieM B 36 36
coorBercTBUU € YII
AyJIUTOPHBIE 3aHSATHUSL: 36 36
JEKLHUH 18 18
CEMHMHApPhl U MPAKTUYECKUE 3aHATUS 18 18
J1a00paTOpHBIC PAOOTHI, MPAKTHUKYMBI - -
CamocrosTenbHas padora 72 72
dopma TEKyIIEero KOHTPOJIsl 3HAHWM U KOHTPOJIs camocTosi- | TectupoBanue, | TectupoBaHue,
TeTbHOU PabOTHI YCTHBIW OIPOC, | YCTHBIW OIPOC,
MpOBEpKa pac- | IMpOBEpKa pac-
YETHO- YETHO-
rpaguIecKux rpaduyecKux
pabot pabot

dopma A
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Kypcosast pabota - -
Busbl npomexyTOouHOM aTTecTauuu (3K3aMeH) 36 36
Bcero yacos o gucnuIningae 144 144
*B  cayuae HeoOXoOumMoOcmu  UCNONL30BAHUSL 6 VUEOHOM  npoyecce  4acmuu-

HO/UCKIIOYUMENbHO  OUCIAHYUOHHBIX 00pA308aMENbHbIX MEXHON02ULl 8 mabauye uepe3 cieul
yKazvleaemces Koaudecmso uacog pabomul IIIC ¢ odbyuarowumucs ona nposedenus 3aHAmull 8
OUCMAHYUOHHOM (hopmame ¢ NPpUMeHeHUeM dJIeKIMPOHHO20 00YYeHUs.

4.3 Coaep:xxaHue JUCHUNIMHBI (MoayJis). PacnipenesieHue 4acoB 1Mo reMaM M BHIaM

y4eOHO#i padoThbI

dopma o0ydeHwHs - OYHas

N dopma
Byl y4eOHBIX 3aHATHH TeKyIIero
KOHTPOJIA
Haszsanue paznenoB u tem | Bcero AYIMTOPHBIC 3aHSATHS CamocTo-
ITpakTuue- BTusB sTebHAA
Jlekuuu | ckue 3aHATUSI, | UHTEPAKTUB- pabora
CEeMHHApBI HOIi popme
1.OcHOBHBIE IOHATUS YCTHBIN
CHUCTEMHOI'0 UCCIIE0BA- 20 4 4 4 12 orpoc,
HUA (JIeKIUs — BU3yallu- TeCT
3arusi)
2.0OCHOBHBIE NOHATUSA U YCTHBIN
3aJa4d MaTEeMaTH4ECKON orpoc,
CTaTHUCTUKH IIpOBEpKa
18 4 4 4 1o | PacuetHo-
rpaguue-
CKHUX pa-
00T,
TECT
3.MeTo1b1 MHOTOMEPHOM YCTHBIN
CTaTHUCTUKH orpoc,
IIpOBEpKa
16 4 4 4 1o | PacuetHo-
rpaguue-
CKHUX pa-
00T,
TECT
4.PerpeccuoHHBIN aHa- YCTHBII
713 (JEKIHS — BU3yaJIH- orpoc,
3aLus) IIPOBEPKA
14 2 2 2 jp | bacterHo-
rpaguue-
CKHUX pa-
00T,
TECT
5./lucriepcuoHHbIN aHa- YCTHBII
u3 (JeKIUs — BU3yaln- 14 2 2 2 12 orpoc,
3anust) IIPOBEPKA

dopma A
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MuHHCTEPCTBO HayKit 1 BbICLLICTO (36pa3013aﬂm P® Dopma
VIIbSHOBCKHUI rOCYAapCTBEHHBII YHUBEPCUTET
® - PaGouast nporpaMma JTUCHUILITHHEL
PACUCTHO-
rpadude-
CKHX pa-
00T,
TCCT
6.DakTOpHBIN aHAIN3 YCTHBIN
12 2 2 2 12 ormpoc,
TECT
OK3amMeH 36 - - - -
Hroro 144 18 18 18 72

5 COAEP KAHHUE JUCIUIIVINHBI

Tema 1. OcHOBHbIE NOHATHSI CHCTEMHOTI'0 UCCJIeIOBAHNS (JIeKIHS — BU3YAJIU3alHA).

MonenrpoBaHue IPOLECCOB U SBJICHUN, CTPYKTYPbI U IUHAMUKH JIECHBIX U YpOaHU3UPO-
BaHHBIX KOCUCTEM. MeTOIbl ONUCAHUS TaHHBIX, OIPEACICHHUS CXOJCTBA U Pa3IUYHii BRIOOPOK,
oTpeeNsaoTcs Hanbosee 3HAYMMble NEPEMEHHbIC, BIUSIONIME Ha Pe3yIbTHUPYIOMIMHA (akTop.
OCHOBHBIE TPUHLIUIIBI TOCTPOSHUS U Bepupukauu mozeneil. OCHOBHbBIE MOHATH MaTeMaTHye-
ckoro moaenupoBanus. OCHOBHBIE Tanbl MaTeMaTHYECKOro MoaenupoBanus. IloHstue o BbI-
YHCIINTENBHOM JKcliepuMeHTe. OneHka anekBaTHOCTH. OleHKa ycToumBocTH. OLlEHKa 4yB-
CTBUTEJIBHOCTH.

Tema 2. OcHOBHBIE HOHATHSA M 3a1aY¥ MATEMAaTHYECKOH CTATHCTUKH.

Brruncrnenue CTaTUCTUYECKUX XapaKTEpUCTHK NpU Majiold BeIOOpKe. ['pynmupoBka u
00paboTKa JaHHBIX KOJIMYECTBEHHOW W3MEHYMBOCTH NMPHU OOJBINONW BbIOOpPKE. Bbrumcienue
CTAaTHCTUYECKUX TIOKa3aTesiel BApUAIMOHHOTO Psifa HEMOCPEICTBEHHBIM CIOcOOOM. Brrumciie-
HUE CTAaTUCTUYECKHX IMOKa3aTelel BapHAIlMOHHOTO pAa C MCIOJb30BAHHMEM HAYaJbHBIX MO-
MEHTOB CITOCOOOM MPOU3BEICHU.

Tema 3. MeToabl MHOTOMEPHOIl CTATUCTHKH.

Craructrdeckasi 00paboTKa TaHHBIX HAOIIOACHUS IBYX CTATUCTUYECKUX BEITMUMH.

PanroBsie koaddunmentsr koppemsauuun Cnupmena u Kongena. KoadduumeHnt «kon-
kopaamuu. KoppensuuoHHbli aHanu3. ['panuiibl n3MeHeHus: KO3 (UIIMEHTOB PaHTOBOW KO-
pemsauuu U KodpduureHta KoHKopaauuu. OIEeHKa 3HAYUMOCTH KO3((UIIMEHTOB PaHTOBOM
KOppPEeIAUN ¥ KOHKOPIAIHH.

Tema 4. PerpecCHOHHBIN aHAJIU3S .

TpeboBanust, mnpenbsBiIseMble K HMCXOJHOH HWHQPOPMALMU, HCIOJIB3YEMON IS TO-
CTPOCHHUsI perpeccuoHHbIX Mojenei. [lepBuunas oOpaboTka ncxomnoit mHpopmarmu. OG6oc-
HOBAaHUE BHUJA PETPECCHOHHOM MOJENM M OlEHKa ee mnapamerpos. [lapHas perpeccus. Pe-
LICHHE THUIIOBBIX 3ajad. Peammsanmsa TuUmoBBIX 3amad Ha Kommblorepe. IloctpoeHne MHOXe-
CTBEHHOH perpeccuoHHoil mozenu. [lonarue cranmapru3oBaHHoro wmacmraba. Pacder koad-
(UIMEHTOB pEerpeccud B CTaHJApTU30BaHHOM MaculiTabe W ux cBoicTBa. [IpoBepka anmpok-
CUMHPYIOIIUX CBOWCTB MHOTrO(aKTOpHOU perpeccnoHHoil moxenu. CraTHCTHYecKas OLIEHKa
HAJeKHOCTH MHOTO(AKTOPHOW PETPECCHOHHON MOJICITH.

Tema 5. JlucnepcuoHHbI aHAJAU3 (JIEKIUA — BU3YaJIU3alusl).

OnHO(aKTOPHBIN JUCTIEpCUOHHBIN aHanu3. J{ByX(aKTOpHBIH qUCTIEPCUOHHBIN aHATN3
0e3 moBTOpeHMH. [[ByX(haKTOpHBIN TUCIIEPCHOHHBIA aHAIIN3 C IIOBTOPEHUSMHU.
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Tema 6. ®aKkTOPHBINH aHATHUS .

[Tonsitue, Tumpl 1 3agaun dakTopHOTo aHanu3a. Knaccudukamus pakropos. CucrtemaTu-
3anus GaxkTopoB. [erepmuHupoBaHHOE MojenupoBanue. Tumbl ¢pakTopHbIX Mozeneil. CrocoOb!
npeoOpa3zoBanus GaKTOPHBIX Mojesel. PaKTOPHBINA aHATU3 TAKCAITMOHHBIX TTOKa3aTeleH.

6.TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHSATUM

Tema 1. OcHOBHBIE TOHSITHSI CHCTEMHOI0 HCCJIET0BAHHUS (MPAKTUYECKOE 3aHATHE -
pa3bop mpakTUYECKUX 3a7a4 Ha KoMIbloTepe B mporpamme Excel).

Bonpocer k meme:

1. MonenupoBaHue MpPOLECCOB U SBIEHUMN, CTPYKTYPhl U JUHAMHKH JIECHBIX U ypOaHH-
3UPOBAHHBIX YKOCHUCTEM.

2. Metoapl onucaHus AaHHBIX, OMPEAENICHUS CXOJCTBAa M pa3Inuuii BHIOOPOK, Ompese-
JSI0TCS HanboJiee 3HAaYUMBbIC TIEPEMEHHEBIE, BIUSIONINE Ha PE3YIbTUPYIOIMUN (HaKTop.
OcHOBHBIE IPUHIIUIIBI TIOCTPOCHUS U BepU(UKALIUYA MOJIETICH.
OcCHOBHBIE TIOHATHS MAaTEMATHYECKOTO MOJICTHPOBAHUSI.
OcHOBHBIE 3TaIlbl MATEMAaTUYECKOTO MOICTUPOBAHU.
OcHoBHBIE 33/1aun MaTeMaTudeckoi cratuctuku (MC).
I'enepanbshas (I'C) u Beibopounas (BC) coBOKymHOCTH, X B3aMMOCBSI3b U pa3Inyue.
OcHoBHBIE BUBI BEIOOPOK.

PN W

Tema 2. OcHOBHbIE MOHATHSA M 321aYH MATEMATHYECKO# CTATUCTHKHU (pacyeTHO-
rpadudeckas pabora Ha KoMIbloTepe B mporpamme Excel) .

Pewenue 3a0au:

1. CocraBieHue CBOJIKY JaHHBIX HAOMIOACHUS. MaTeMaTHKO-CTaTUCTHYECKass 00padoTKa
JAaHHBIX HaGHIO,Z[eHI/IH. HOCTpOGHI/Ie MOJIMI'OHA U TUCTOIPAMMBbI OTHOCUTCIIbHBIX I-Ia.CTOT/

2. BblunciieHHE OCHOBHBIX CTATHCTHYECKMX TOKa3aTened , WX  TOYeHHas |
HWHTCPBAJIbHAA OLICHKA.

3. Craructuyeckasi poBEpKa TUIOTE3 O 3aKOHE PACHPENENICHUSI CTaTUCTUYECKOU
CIIy4allHO! BEJIMYMHBI.

Brmonnenue 3aganus Nel pacuérHo-rpadudeckoit paboThl.

Tunosoii BapuanTt 3axanus Nel pacuérHo-rpaguyeckoid padoTbl

3amganue 1: MaTeMaTHKO-CTaTUCTUYECKAsI MOJIENb JIECHOM SKOCHCTEMBI.

[TopsiioK BBIMOTHEHUS 3a/laHUS:

1. 3amucarsn JaHHbIC Ha6JIIO,Z[eHI/I}I COTJIaCHO MOJIYUYCHHOMY 3aaHUIO.

2. BBINOIHUTH CBOAKY aHHBIX HAOTIOJEHUS U MOCTPOUTH CTATUCTHUECKOE
pacripenienenue BHIOOPKH.

3. TlocTpouTh MOJUIOH M THUCTOIPaMMYy IUIOTHOCTU PACHpeNeleHHs] OTHOCUTENIbHBIX
gactoT. [1o Buay ructorpammsl (WK MOJUTOHA) BBIIBUHYTH THIIOTE3Y O 3aKOHE PACHpPEeTICHHS
HcClielyeMO ClTy4ailHOW BEJIMYMHBI.

4. BBUKCIUTH OCHOBHBIC CTATUCTHUYECKHE TIOKAa3aTelld: BBIOOPOUYHYIO CPEIHIOKN,
BBIOOPOYHYIO JIUCTIEPCHIO, CPEHEE KBAIPATHIECKOE OTKJIIOHEHNE U KO (DHUITMEHT BapHaIiu.

5. Bpranciauts OH_II/I6KI/I MOJIYYCHHBIX CTaTUCTUICCKUX oKa3arelieh u OLCHUTH UX
JIOCTOBEPHOCTB Ha 5 % - HOM ypOBHE 3HAYMMOCTH.

6. Ilpu ypoBHe 3Hauumoctu o =0,05 mpoBepuTh mo kputeputo cornacusi [lupcona
BBLIBUHYTYIO THIIOTE3Y O HOPMaIbHOM 3aKOHE PacCIpeaeICHNs N3yYaeMOro Ipu3HaKa.

7. [nsg HOpMaIbHOrO pacnpeneseHUs] HAaWTH JOBEPUTEIbHBIE WHTEPBAJIbl CPEIHErO
3HAYEeHHUS, CPEJTHETO KBAIPATUUYECKOTO OTKJIOHEHUS U K03((UIMEeHTa BapHallii B TeHEPaITbHOM
COBOKYIIHOCTH Ha 5 % - HOM YPOBHE 3HAYMMOCTH.
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8. IlpoBectu aHanM3 pe3ynbTaTOB U CHIENATH BHIBOJIBI.

Hcxonupie nanHbIe
BricoTa my06a (;1y00BO-sICEHEBBIC HACAKIECHUS JISCHUYECTBA), M
Bapuanr 3aganus
1 2 3 4 5 6 7 8 9 10

22.4 23.5 25.4 233 20.0 25.4 24.5 26.2 25.5 23.4
26.5 21.0 20.4 22.2 243 25.0 22.3 20.7 234 26.0
20.4 26.0 24.5 25.0 23.7 21.6 24.6 24.4 27.4 242
23.2 23.2 22.8 23.4 26.5 254 26.1 24.1 24.2 25.0
23.9 25.0 24.2 25.5 26.1 24.0 20.3 26.3 25.5 25.3

Bonpocwel k meme:

1. OcHoBHble ¢opmbl  mpeacraBieHus BC:  BapuanMOHHBIA — psAA 4acToOT
(OTHOCUTENBHBIX YaCTOT) U UX rpaduueckoe n3odpaxkenne. IHTepBaIbHBINA BapUAIIMOHHBIN PSIJI,
€ro MOCTPOeHUE U rpaduuecKoe n300pakeHue.

2. YucnoBble XapaKTEPUCTUKH BapHAIMOHHOTO pAa: XapaKTEPUCTHKU MOJIOKEHUS
(cpenHsisi BBIOOpPOYHAs, MOJa U MEAMaHA); XapaKTEPUCTHKH paccesHus (IUCTepCcHsi BHIOOPKH,
CpelHee KBaJpaTHYECKOE OTKIOHEHWE, KOA(D(PHUIIMEHT BapualluM); XapaKTEPUCTUKH (HOPMBI
pacnpenenenus (ko3 UIMEHT aCCUMETPUH U HKCIECCa).

3. MHutepBanbHOE OIICHHBAaHHE MapaMeTpoB reHepaJbHOU COBOKYITHOCTH.
JloBepuTenbHbIE MHTEPBAJIBI JJIS MAaTEMAaTUYECKOTO OXXHMIAHHMS HOPMAJIbHO PacCHpeieIeHHOTO
KOJIMYECTBEHHOTO NMPU3HaKa X MPU U3BECTHOM CPETHEM KBAIPATUYECKOM OTKJIOHEHHUHU.

4. TloHATHe CTaTUCTHYECKHX TUmnore3. Buabl rumore3. Ommbku 1-ro u 2-ro poaa, ux
BEPOSATHOCTH U MOCIIEACTBHSL.

Tema 3. MeToabl MHOTOMEPHOI# CTATUCTUKHU (pacueTHO-rpaduyeckas paboTa Ha KOM-
nbloTepe B mporpamme Excel).

Pewenue 3a0au:

1. CocraBneHne CBOJAKHM JaHHBIX HAONIONEHUS JIBYX CTaTHCTHYECKUX BEJIMYMH.
YcraHoBIEHHE PErpeCCUOHHON 3aBUCUMOCTH MEK]y CIIyYallHBIMU BEJIMUYUHAMMU.

2. Boruucienue ko3 punueHTa KOppesaIum.

3. [TloctpoeHne SMIUPUYECKUX JIMHUN PErPECCHM.

4. Bs16op Hawtyumiero Buaa tMHUM perpeccuu ¢ nomoinsto [ITIT Excel as [IDBM.

Brmonnenue 3aganus Ne2 pacuérHo-rpadudeckoit paboThl.

TunoBoi BapuanT 3aganus Ne2 pacuéTHo-rpaguuyeckoid padoTbl
3apanue 2. KoppensiuuoHHO-pErpecCuoHHas MOAECIb JIECHON 3KOCUCTEMBI
HUcxonuplie naHHEbIE:
3aBUCHMOCTH Beca CEMSTH HEKOTOPOTO PACcTeHHS OT ero oomero Beca , o = 40

Bec HekoTOporo pactenus, r 40 |50 [60 |70 [80 [90 |100 [30 |60 |90

Bec cemsH, T 20 |25 |28 |30 [35 [40 |45 15 [32 143

[TopsioK BBIMOTHEHUS 3a/1aHUSL:

1. WM300pa3uTh UCXOAHBIE TaHHBIE IPaUUECKU B BUJE MOJSI KOPPEISALIUU.

2. llocTpouTh TMHEWHOE YpaBHEHHE TAPHON PETPECCUH Y OT X.

3. Paccumtats  KO3PGUIMEHT  JTHHEHHOW  KOPPEISALUH, CPEIHIOK  ONIMOKY
anmpokcuManuu 4 F - kpurepuit @uiepa.

4. OueHHUTHh CTATUCTUYECKYIO 3HAYMMOCTb MapaMeTPOB PErpeccuu U Koppensuuu. Jlath
aHaJIN3 MOJTYYEHHBIM Pe3yJIbTaTaM.
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5. C wucnons3zoBanueM IIIIII MS Excel mpoBectn pacuer mapameTpoB JHMHEHHON
perpeccuu ¢ BbIBOJOM JIOIOTHUTENBHON PErpecCUOHHON CTAaTUCTHKH.

6. C nmomompto Excel mocTpouts rpaduku MCXOAHBIX NAaHHBIX W JIMHUM PErpeccHu: a)
JTUHEHHOH; 0) morapu(MHUUECKO; B) MOJTUHOMHAIBHOM; T') CTETICHHOM; /1) KCIIOHEHIIUATLHOM.

7. BoiOparb HaumyyIIMd BUJ JIMHUU PETPECCMM Ha OCHOBAHUU TpaUUecKOro
M300pakeHUs U 3HaYeHUs Ko PuImeHTa 1eTepMUHAIIAH.

Bonpocel k meme:

1. Yro Ha3pIBarOT (PyHKIMEH U TIIOTHOCTBIO PACHPEICTCHHS CITy4aiiHOW BETUYMHBI?

2. JlaiiTe ompeneneHMe MaTEMAaTHYECKOrO0 OXHUAAHUA M JUCIEPCUM  CIIYyYalHOM
BEJIMYMHBI.

3. OcCHOBHBIE 3aKOHBI PACHPEACIICHUS CIy4YalHOW BEIWYMHBI, MPUMEHSEMBIE MpPU
IUTAHUPOBAHUM SKCIIEPUMEHTA. UNCIIOBbIE XapaKTEPUCTUKN ITUX 3aKOHOB.

4. JlaiiTe onpeaeneHus TeHepaIbHON COBOKYITHOCTH, BEIOOPKH.

5. XapakTepUCTUKU TOYEHYHOU OLICHKHU U KPUTEPUU €€ Ka4eCTBa.

6. HuTepBanbHas OllEHKA U JOBEPUTEIbHBIA HHTEPBAI.

7. 4ro Ha3bIBAIOT CTaTUCTUYECKON TUIIOTE30i1? [Tapamerpuueckue u
HelapaMeTpU4eCKUe TUIOTE3BI.

8. IloueMy OCHOBHYIO TMIIOTE3Yy Ha3bIBAIOT HYJIEBOM?

9. Yro Ha3BIBAIOT YPOBHEM 3HAYUMOCTH U 00JIACTHIO MPUHSTHS TUITOTE3HI?

10. JlaiiTe ompenesneHue CTATUCTHUECKOTO KpuTepus. UTO Ha3bIBalOT MOIIHOCTBIO
Kputepus?

11. Ilepeuncnute 3Tanbl IPOBEPKHU TMIIOTE3HI.

12. YTo OTHOCAT K OmIMOKaM TMEPBOTO W BTOPOTO poAa MW KaKoBa BEPOSTHOCTh WX
COBEpUIUTH?

13. 3amaua, pemaeMas npu NPOBEPKE TUIIOTE3BI O 3aKOHE PaCIpeIeTICHHUS.

14. Ponb xputepus ITupcona npu npoBepke THIIOTE3BI O 3aKOHE PaCIPEEIICHUS.

15. Kakue cTaTUCTUYECKHE KPUTEPUH MPUMEHSIIOTCS IPU MPOBEPKE MapaMeTPUUECKUX
runores?

16. OcHOBHBIE THIIOTE3BI O BEIOOPOUYHBIX CPEAHUX, TTOPSIOK MX MPOBEPKH.

17. BrlsiBieHHE TpyOBIX MOTPEIIHOCTEN C UCIIOIB30BAaHUEM ITapaMETPHUECKUX TUITOTE3

Tema 4. PerpeccuoHHblii aHau3 (pacueTHO-Tpaduueckas padbota)
Pewenue 3a0au:
IIpoBecTu KOPPEISALUOHHBIN U PErPECCUOHHBIN aHAIU3bl TOJyYEHHOIO 3a1aHUs.

BapuanTbl 3agaHuil pacuéTHO-rpaduyeckoii padorbr Ne 3

1. OnpenenuTs CBsI3b MEXIY 3aCENEHHOCTHIO 3€JICHOM TyOOBOM JIMCTOBEPTKOW M KOJIU-
YECTBOM JIMCTHEB Ha JEPEBE.

2. OnpenenuTh BIUSHUE CEMEHHOW MH(EKIIMNA HAa BCXOXKECTh CEMSIH COCHBI.

3. OnpenenuTh 3aBUCUMOCTh YPOXKAHOCTU MaJIMHBI JIECHON OT IOPAKEHUS €€ aHTpaK-
HO30M.

4. OnpenenuTh 3aBUCUMOCTb IUIOJIOBUTOCTH aMEpPUKAHCKOW Oenoli 6ab0YKH OT Macchl
KYKOJIOK

5. OnpenenuTts 3aBUCUMOCTb MEX]Y 3apaKEHHOCTHIO HEMTAPHBIM IIETKOIPSIOM U TEM-
NIEPATYPHBIM PEKUMOM.

Bonpocwt k meme:

1. OcHOBHBIE 3a/1a4u KOPPEIALHMOHHO-PETPECCHOHHOIO aHAN3A.

2. B yem cocrouT otnnune Mexay (GYHKIMOHAIBLHON M KOPPEISIMOHHON CBS3BIO JIECO-
HKOJOTUYECKUX SIBJICHUN?
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3. Yto Takoe xoppemsauoHHoe none? Kak mo Buay KOppesHOHHOTO MOt Mo100paTh
PETPECCUOHHYIO MOJEIH?

4. Onpenenute MOHATHE «ypaBHEHHE perpeccum». Jlns Kakux wneneid MokeT ObITbh
HCIIOJIb30BaHO YPABHEHHUE PETPECCUN?

5. Onumwure nOpouenypy OLEHUBAaHUS «METOJ HaUMEHBIIMX KBaapaToB». UTo Takoe
«CucTeMa HOPMAJIbHBIX YPaBHEHUI?

6. 3anumuTte GopMynbl A pacuera Kod(h(UIMEHTa KOPPENsSIUN U MEePEUHCIUTE €ro
CBOICTBA.

7. Kak oleHnBaeTcss KauecTBO MOCTPOCHHON MOJETH C IMOMOIIBIO CpelHeill OmmMOKu
anmnmpoKCUMaIuu?

8. Kak npoBoauTCs OlLIEHKA 3HAYUMOCTH YPAaBHEHUS B 1LIEJIOM U €TI0 NTapamMeTpoB?

Tema 5. /lucnepcuoHHbIi aHaaImM3 (pacueTHO-rpaduueckas padbora)

Pewenue 3a0au:

[TpoBecTy AMCIIEPCUOHHBIN aHAIN3 JAHHBIX OMBITA 110 U3YYCHUIO BIMSHUS BO3pacTa
JPEBOCTOSI Ha BCTPEYAaEMOCTh JI€PEBOPA3PYIIAOIINUX IPUOOB.

BapuanT 3aganus pacuérHo-rpaguueckoi padborsr Ned

3amanue. [IpoBecTH NUCIIEPCHOHHBIN aHaANIM3 JAHHBIX OMNBITA MO W3YUYEHUIO BIMSHUS
BO3pacTa JPEeBOCTOS Ha BCTPEUAEMOCTh JePEBOPA3PYIIAIOIINX TPHOOB.

[TopsinoK BBIMOTHEHUS 3a/1aHUSL:

1.OnpenenuTe HAIMYUSA B OINBITE BAPUAHTOB C CYLIECTBEHHBIMU pa3nuuusiMu. st 3Toro
oTpesensaeTcs: 3HaueHNe KPUTEePUst Fyax , KOTOpOE CpaBHUBAETCS MO TAOIUIAM C Freop . Ecnut Fpax
, < Freop - ATO O3HauUaeT, 4YTO B OMNbITE MOJITBEPKAACTCS « HYyJEBas» THUIOTE3a U MEXIY
BapUaHTaMHU OTCYTCTBYIOT cymiecTBeHHble pasnuuua Ho = 0. [lanpneiimas oOpaboTka
SKCHEPUMEHTAIBHBIX JaHHbIX npekpamaercs. Ecnu Fgax > Freop - 3TO 0O3Hauaer, 4Tto MeExIy
ONBITHBIMU BapUAaHTAMU €CTh CYILIECTBEHHBIC PA3IU4Ms M HyJeBash TMIIOTE3a OIMpPOBEPraercs
Ho#0. B Takom cimydae HeOOXOAMMO TMPUCTYHNUTh KO BTOPOMY OJTamy o00paboTKu
HKCTIEPUMEHTANIbHBIX JIaHHBIX.

2. OmnpeneneHre BEJIWMYMHBI HAWUMEHBIIEH CYIIECTBEHHOW pa3Hullbl. CyIIHOCTh
JTUCTICPCUOHHOTO aHAJIM3a 3aKJIF0YAeTCsl B PACUJICHEHUH OOIIeH CyMMBI KBaIpaTOB OTKIOHCHHIA
U o01ero ymcia creneHeil cBoOOAbl HAa YacTH - KOMIIOHEHTBhI COOTBETCTBYIOLIUE CTPYKType
IKCIEPUMEHTA.

Bonpocel k meme:

1. 3amauu, pemaembie B AUCIIEPCHOHHOM aHAJIMU3E.

2. JlaiiTe XapaKTepUCTUKY MEKIPYIIIOBOM U BHYTPUTPYNIIOBOM TUCIIEPCHU.

3. Uem oOyciioBiieHa Bapualus TpyMIoBbIX CPETHUX BOKPYT OOIIEro CpeaHero?

4. Kakas mapameTpuueckas THIIOT€3a NPUHUMAETCS B KAayeCTBE HYJIEBOM NpuU
IucrnepcuoHHOM aHanuze? [1opsaok MpoBEpKU ATOM THIOTESHI.

5. Yro Ha3bIBAIOT IUCIEPCUOHHBIM OTHOLIEHUEM?

6. Kakoe BepOsTHOCTHOE pacnpeieIeHue IPUMEHSIOT 111 IPOBEPKU THIIOTE3HI B
JUCIIEpCUOHHOM aHaiu3e? [lepeunciure ero 4uciaoBble XapaKTEPUCTUKU

Tema 6. @axTopHblii aHaMN3 (pacueTHO-Tpaduueckas paboTa Ha KOMITBIOTEPE)
Pewenue 3a0au:
[TpoBectu B mporpamme Excel ¢pakTopHBIN aHaTN3 TaKCAIIMOHHBIX TTOKa3aTelel

Bonpocel k meme:
1. Kak 3aBUCHUT 4KCIIO ONBITOB OT BUJa IPUHUMAEMON MAaTEMaTUYECKON MO ?
2. YeM MOXHO OOBSCHUTH HIMPOKOE PACIIPOCTPAHEHUE MTOJIMHOMHUAIBHBIX MOJETeH?
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3. JlaiiTe onpezeneHne NOJTHOTO (GaKTOPHOTO SKCIIEPUMEHTA.

4. TlepeuncauTte 3Tanbl IVIAHUPOBAHUS U PeaU3alliy MOJHOTO (PaKTOPHOTO
IKCIEPUMEHTA.

5. Uto Ha3bIBalOT KOaupoBaHueEM (akTopoB? 3aueM ero MpoBOIST?
Kak npoucxoaut hpopmMupoBaHusi MATPHUIII TUTAHUPOBAHUS SKCTICPUMEHTOB?
UTo Ha3bIBAIOT PAHIOMU3ALIUEHN OMBITOB? 3aUueM €€ POBOIST?
Kaxkue onbIThl Ha3bIBAIOT NapALIEIbHBIMU?
. Kak u 7151 uero nmpoBoauTCs MpoBEpKa OTHOPOAHOCTH TUCIIEPCUN MTAapaJIETbHBIX
ONBITOB?

10. YTo 03HayaeT MOHITUE BOCIPOU3BOAUMOCTH IKCIIEPUMEHTA?

11. Kak oneruts ommoOKy 3kcriepuMeHTa?

12. Yo Ha3BIBAIOT B3aMMOJICHCTBHEM (PAaKTOPOB M KaK OHO YUUTHIBACTCS TIPHU
IUTAHUPOBAHHUU MOJTHOTO (PaKTOPHOTO 3KCIIepUMeHTa?

13. Yto Ha3bIBAIOT B3aMMOAECHCTBUEM MIEPBOr0, BTOPOTO, TPETHETO U T.1I. Topsiaka? Kak
OTIpENIeNISIETCS YUCIIO BOZMOKHBIX B3aUMOACHCTBUI (PakTOpOB?

14. Yem mMoxeT ObITh 00YyCTIOBICHA HE3HAYUMOCTH KO (PUITMEHTOB YpPaBHEHHS
perpeccun?

15. Yrto Ha3pIBaOT APOOHBIM (DAKTOPHBIM IKCTIEPUMEHTOM?

16. Topsaok ruraHupoBaHus JPOOHOTO (HPaKTOPHOTO HIKCIIEPUMEHTA.

0 %0 N o

7 IABOPATOPHBIE PABOTBIL, IPAKTUKYMbI
Jlannwiii 6u0 pabomsi ne npedycmompen VII.

8 TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PEOEPATOB
Jlannwiii 6u0 pabomsi ne npedycmompen VI

9 IIEPEYEHD BOITPOCOB K 9K3AMEHY

1. Tlonstue "Mozmens". MonenupoBaHue Kak METOI TO3HAHUS.

2. Hatypnble u abcTpakTHBIC MOJIeH. BUIbI MOAETUPOBAHUS B €CTECTBCHHBIX U TEXHH-
YECKHUX HayKax.

3. Crernuduka UCMOIb30BaHUS MATEMATHUYECKUX METOJIOB U MOJIETICH B JIECHOM XO3STii-
CTBE.

4. Pa3BuTHe U MPUMEHEHHE MATEMATUUYECKUX METOJIOB U MOJIETIEH B JIECHOM XO3SMCTBE
(B mpenIecTBYIONINE IEPUOIBI U B HACTOSIIICE BPEMSI).

5. OcHOBHBIE O0IIIEHAYYHBIEC U CIICIIUATBHBIE METOBI UCCIICIOBAHUIA B JIECHOM XO3STi-
CTBE.

6. Ponb MmaTeMaTH4eCKOTO MOJICIMPOBAHUS B TEXHUYECKOM IIPOrpecce U B Mpolecce mo-
3HAHUSA

7. Moaenu aHTpOIIOIrEHHOTO BO3JAEHCTBUS HA DKOCUCTEMY.

8. IIporpammHbIe cpeACTBa ISl MATEMATHYECKOTO MOJIETUPOBAHUSI.

9. Ilapamerpuueckoe NpOrpaMMUPOBAHKUE U €TO MPUMEHEHUE JJIs1 PEIICHUS JIECOX 0351 -
CTBEHHBIX 3a/1a4.

10. Croxactudeckoe NporpaMMUPOBAHUE AJI1 MOJAEIUPOBAHUS IIPOLIECCOB B JIECHOM XO-
3SIICTBE.

11. Metozp! ceTeBOro nNjaaHUPOBAaHUSA U yIIpaBiieHUs. VX MpuMeHeHNEe B JECHOM XO03si-
CTBE.

12. IlpuHUUINBI TOCTPOEHUS UMUTALIMOHHBIX MO/JIEI€ MHOTOBUIOBBIX Pa3HOBO3PACTHBIX
JIECHBIX HaCaKIECHUU

13. IlogepeBHOE MOAEIMPOBAHKNE TUHAMUKNA MHOTOBHI0BBIX JipeBocToeB FORRUS-B

14. Tlonsartue, TUIIBI ¥ 337291 (PAKTOPHOTO aHAIIM3A.
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15. Knaccuduxanus ¢pakropos. Cucremaruzanus GakTopos.

16. dakTOpHBIN aHAJIN3 TAKCAIMOHHBIX MTOKAa3aTeen

17. Ilpeamer, ey U 3a1a4l MATEMAaTUYECKUX METOJI0OB U MOJEINPOBAHHUS B JIECHOM XO-
3SIICTBE.

18. OcHOBHBIE TOHATHUSA U ATANbl MATEMATUYECKOTO MOJICTUPOBAHUSI.

19. IInanupoBaHKE HAyYHBIX SKCIIEPUMEHTOB.

20. OcHOBHBIE CTATHCTUYECKHUE METO/IbI, TPUMEHSIEMbIE 1T 00paOOTKH U aHaIM3a UH-
dbopmaru B JJIECHOM XO0351CTBE.

21. Ha3naueHue M NpUMEHEHHE KOppEALUOHHOr0 aHanu3a. Koaddumentsr koppens-
IIUU U IeTepPMUHAIUY.

22. KoppensiMoHHBIN aHainu3. MHOXECTBEHHAs KOPPEIALUS.

23. Oco0eHHOCTH IPUMEHEHUS KOPPEIAIMOHHOTO aHAIN3a K OMOJIOTHISCKUM OOBEKTaM.

24. PanroBeie ko3 duuuenTs! kKoppemsiuun Criupmena u Kanpgena.

25. Koaddunuent koHkopaanuu. ['paHuiibl u3MeHeHusT K03(PUIIMEHTOB PaHTOBOMH
KOppensinuu ¥ K03 (HUIeHTa KOHKOPIAIHH.

26. Ha3HaueHue U MPUMEHEHHE NUCIIEPCUOHHOIO aHAIN3A.

27. OnHO(AKTOPHBINA AUCTIEPCUOHHBIN aHAIU3.

28. JIByxdhaKTOpHBIN TUCTIEPCHOHHBIN aHAIN3 0€3 TOBTOPEHUH.

29. JIByx(aKTOpHBIN AUCHEPCUOHHBIA aHATIM3 C TOBTOPEHUSMH.

30. Kputepun 10CTOBEpPHOCTH pa3INUYUil B TUCIIEPCUOHHOM aHAJIHU3E.

31. Ha3nadyeHue u IpUMEHEHUE PErPECCUOHHOIO aHAIN3a. Y paBHEHUS perpeccuu. Cre-
[UAJIbHbIE MATEMAaTUYECKUE MOJIENIU B JIECHOM XO31CTBE.

32. MatemaTu4eckue METOIbl U MOJIENH /ISl IPOEKTHO-TUIAHOBBIX PadoT.

33. Merogomnorus pa3pabOTKH U aHAJIN3a MaTEMaTUUECKUX MOJIEIICH.

34. TpeGoBaHuUs K MAaTEMaTHUYECKUM METOJAM U MOJIEJISIM B JIECCHOM XO35HCTBE.

35. CrtpykTypa MOJENHU U CTaIUN MOJICIIMPOBAHUSA.

36. Bujabl u Ha3HaYEHHE MAaTEMAaTUYECKUX METOAOB M MOJIEJIECH B JIECHOM XO351CTBE.

10 CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCHA

Conepxanue, TpeOOBaHMS, YCIOBUS M MOPSIO0K OpraHU3alMd CaMOCTOSITENIbHONW paboOThI
oOyyaronuxcst ¢ yuetoMm ¢Gopmbl 00ydeHUsT omnpenensieTcss B cooTBeTcTBUU ¢ «llomoxeHuem o0

OpraHu3allil CaMOCTOSITEILHONH PAaOOTHI OOYYAIOUIMXCS», YTBEP)KACHHBIM YUYEHBIM COBETOM
Val'V (mpotokoa Ne 8/268 ot 26.03.19 1.).

HasBanue pa3nenoB u Tem Buna camocrositensHOM paboTh O6bem B | dDopma KOH-
Jacax TPOJISt
OCHOBHBIE TIOHSTHS CH- [IpopaboTka yueOHOTO Marepuaga c 12 YcrHbIi
CTEeMHOT'O UCCJICIOBAHMS | UCIIOJIb30BAHUEM PECypCcoB y4eOHO- OIIpoC, TECT,
METOJUYECKOr0 U UH(OPMAIMOHHOTO JK3aMeH

obecneyeHnst UCIUILINHEIL.
[ToaroroBka Kk yCTHOMY OMpOCY.
[ToaroroBka K TECTUPOBAHUIO.
ITonroTroBka K cadue dK3aMeHa.

OcHoBHbIe TIOHATHS U 3a- | [IpopaboTka yuyeOHOro Mmarepuana c 12 VYcTHbIi
Ja4l MaTeMaTH4ecKon UCTIONIB30BAHUEM PECYpCOB  ydueOHO- OIIpocC, TECT,
CTaTUCTHUKH METOAMYECKOT0 M HMH(OPMAIIMOHHOTO IK3aMeH

oOecreueHUs TUCIIUTUIAHEL.
[ToaroroBka Kk yCTHOMY OIIPOCY.
IToaroroBka K TECTUPOBAHMIO.
IloaroroBka k caaue SK3aMeHa.
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MeTo1b1 MHOTOMEPHOM [IpopaboTka yueGHOrO MaTepuana c 12 VYcTHbii
CTaTHCTUKH HCIIOJIb30BaHUEM PpECcypcoB ydeOHO- OTIpocC, TECT,
METOAMYECKOT0 M HH(OPMAIIIOHHOTO IK3aMEH
oOecrie4eHNst TUCIUTUINHBI.
[ToaroroBka Kk yCTHOMY OIIPOCY.
IToaroroBka K TECTUPOBAHUIO.
[ToaroroBka K cliadye SK3aMeHa.

Perpeccronnblii aHanm3 [IpopaboTka yueOHOTO Martepuaga c 12 YcrHbIi
UCIIOJIb30BAaHUEM PECypCoB y4eOHO- ompoc, TecT,
METOJUYECKOr0 U UH(OPMAIMOHHOTO JK3aMeH
obecreueHHst TUCITUTUIAHEI.
[TonroroBka K yCTHOMY OIPOCY.
[ToaroroBka K TECTUPOBAHUIO.
ITonroTroBka K caue dK3aMeHa.

Hucnepcuonnsiii ananu3 | [IpopaboTka yueOHOTO Matepuana ¢ 12 YcrHbIi
UCIIOJIb30BAaHUEM PECypCcoB y4eOHO- omnpoc, TecT,
METOJMYECKOr0 M HH(GOPMAIIMOHHOTO 9K3aMCH
oOecreueHUs TUCIUTLINHEL
[ToaroToBKa K YCTHOMY OIIPOCY.
[ToaroroBka K TECTUPOBAHUIO.
ITonroTroBka K cladue dK3aMeHa.

@DaKkTOpHBIN aHATN3 [IpopaboTka yueGHOrO MaTepuana c 12 VeIl
HCIIOJIb30BaHUEM PpECypcoB ydeOHO- OTIpocC, TECT,
METOAMYECKOTO0 M HMH(OPMAIIIOHHOTO IK3aMEH
oOecrie4eHnst TUCIUTUINHBI.
[ToaroroBka Kk yCTHOMY OIIPOCY.
IToaroroBka K TECTUPOBAHUIO.
[ToaroroBka K cliadye dK3aMeHa.

11  YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
JANCHIUIIIMHBI MATEMATHYECKOE MOJAEJIMPOBAHHUE
JIECHBIX 9KOCHUCTEM

a) Cnucok peKoMeHayeMoii TuTepaTyphl

OCHOBHASI:

1. Ammxmun B. H. BBenenne B MaTemMaTH4eckoe MOJICIHPOBAHUE | yueOHOE mocooue /
B. H. Aumtuxmun, M. b. I'mtman, U. 3. Kennep. — M. : Jloroc, 2004. — 439 c. — ISBN 5-
94010-272-7. — TekcT : 3eKTpOHHBIN // DnexTpoHHO-O0ubmoTeunas cucrema [IPR BOOKS
[caiiT]. — URL: http://www.iprbookshop.ru/9063.html

2. bparyc Anekcanap CepreeBuy. JIMHaMHYeCKHE CHUCTEMbl W MOJEIM OUOJIOTUU /
bparyce Anekcanap Cepreesuy, A. C. HoBoxumnos, A. I1. ITnatonos. - M. : ®uzmatiut, 2010. -
400 c.

JOMOJIHUTEJIbHAA:

3. bopnosckuii, ['enHangnii AnekceeBnd. @U3MYECKHE OCHOBBI MAaTEMATHUYECKOIO MOJe-
JUpOBaHUsA : Y4YeOHUK M NPAaKTUKyM JJs By3oB / ['eHHamuii AnekceeBuu, Anekcanap Cepree-
B4, Amta Jlutra Pasa ; bopnosckuii I'. A., KonnpateeB A. C., Hoynepu A. - 2-e u3n. ; ucnp. v
morm. - MockBa : HOpaiir, 2020. - 319 c¢. - (Beiciee o6OpaszoBanue). - URL:
https://urait.ru/bcode/452264

4. MaremaTHuecKoe MOJEIHpOBaHUE : JabopaTOpHbIM mpaktukym / ben coct., A. D.
CmupHOB. — M. : MOCKOBCKHI TEXHUYECKHIN YHUBEPCUTET CBA3U U mHpopMatuku, 2015. — 43
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c. — ISBN 2227-8397. — TekcrT : 37eKTpOHHBIN // DnekTpoHHO-O0nbIoTeuHas cucrema IPR

BOOKS : [catiT]. — URL: http://www.iprbookshop.ru/61739.html

5. BBenenue B marematudeckuil maker Matlab : yueOHO-MeToqMUeckoe mocodue / cocT.
T. N. CemenoBa [u 1p.]. — M. : MOCKOBCKH TEXHUYECKHI YHUBEPCUTET CBSI3M U MH(GOPMATH-
ku, 2016. — 88 c. — ISBN 2227-8397. — TekcT : 37eKTPOHHBIN // DIeKTpOHHO-O1OInoTeUHas
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/61469.html

yueOHO-MeTOoAuYecKas:

6. Mutpopanosa H. A. Maremaruueckoe MOJEIUPOBAHUE JIECHBIX 3KOCHUCTEM : TECTO-
BBIN KOHTPOJIb 3HAHUU : y4e0.-MeToJ1. mocodue st okoi. ¢ak. Yul'VY mo Hampasi. MOATOT. Ma-
ructpoB 35.04.01. Jlecnoe neno / Murpodanosa Hatanes Anekcanaposna ; Yul'yY, UMDu®dK. -
Vineaaosck : Yul'V, 2016. - 24 ¢. URL: http://lib.ulsu.ru/MegaPro/Download/MObject/264

7. Murpoganosa, H. A. Maremarniueckoe MOAECTUPOBAHHE JIECHBIX 3KOCUCTEM : METO/I.
yKa3aHUs JUIsl CaMOCTOAT. PaboThl MarucTpanToB Hampasid. moarotr. 35.04.01 Jlecnoe nemo / H.
A.  Murpodanosa. - VuapsgHoBck :  Yal'y, 2017. - 44 c.  URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/424

CornacoBaHo: ,

JupexTop HayuHoi 6ubmmuorexku Ynl'y ,7 M.M.BbypxaHoBa
15.05.2023

0)IIporpamMmmHoe o0ecnieyeHue:

1.Oneparmonnas cucrema Windows;
2.I1aker oducHbix mporpamm Microsoft Office.

B) I[Ipodeccuonasibubie 0a3b1 JAHHBIX, HHPOPMANUOHHO-CIIPABOYHbIE CHCTEMBI

1. DJIEeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI:

1.1.  Hudposoii oOpazoBatensHbiil pecypc IPRsmart : snekTpoHHO-OMOIMOTEUHAs CH-
crema : caiit / OOO Kommanums «A# Ilu Ap Memma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyma: st 3aperucTpup. mojib3oBaTeneil. - Tekcr :
3JIEKTPOHHBIM.

1.2.  OGpasoparenbHas miathopma FOPAWT : 06pasoBaTenbHbIi pecype, SIEKTPOHHAs
6ubamorexa : caiit / 000 DiexrponHoe m3narenscro «FOPANMTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum goctyna: Juist 3aperucTpup. nojib3oBareneid. - TeKCT : 3JeKTpOHHBIH.

1.3. baza manHbIX «OnekrponHas Oubmmoreka texuudeckoro BY3a (ObC «KoHcymb-
TaHT CTYJACHTa») : JIEKTPOHHO-OMOMMoreuHas cucrema : cat / OOO «[lomurexpecypey». —
Mocksa, [2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nocrtyma: mis
3apPETUCTPUP. MOJIb30BATENEH. — TEKCT : JIEKTPOHHBIN.

1.4.  DBC Jlans : snexkTpoHHO-OMOMMoTeyHas cucreMa : cait / OO0 DBC «Jlanp». —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum mgoctyma: ams 3aperucTpup.
nosib3oBaTenen. — TeKCT : 3JIEeKTPOHHBIM.

1.5.  3OBC Znanium.com : 351eKTpoHHO-OUOMHMOTEUHas cuctema : caiit / OO0 «3HaHu-
ym». - MockBa, [2023]. - URL: http://znanium.com . — Pexxum goctyna : I 3aperucTpup.
IIOJIB30BAaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. KoncyabTanutIlinroc [DnekTpoHHBIN pecypc]: crpaBo4YHas MpaBoBasi cucTeMa. /
00O «KoncynpbranT Ilmoc» - OnektpoH. gaH. - Mocksa : KoncynsrantlImtoc, [2023].

3. ba3bl TaHHBIX NePUOAUYESCKUX U3TAHUI:
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3.1. eLIBRARY.RU: nayunas snextpoHHas Oubnmnoteka : cailt / OOO «Hayunas
OnektponHas bubnmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum nocrtyna :
JUIsL aBTOPHU3. TOJIb30BaTeNel. — TEKCT : 3JIEKTPOHHBII

3.2.  DnexrtponHas oubmmoreka «M3marensckoro noma «I'pedennuxony (Grebinnikon)

anekTpoHHass Oubmuoreka / OOO U «I'pebennuxo». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pesxum goctyna : Jyisi aBTOpHU3. MOIB30BaTENCH.
— Tekcr : 3JEeKTPOHHBIN.

4. DenepajbHas rocyjapcrseHnasi nHipopmannonHas cucrema «Hanmonauab-
Hasl YJIEKTPOHHAsi OUO/IMOTeKa» : dIIeKTpoHHas Oubnuoreka : caiitr / ®I'BY PI'b. — Mocksa,
[2023]. — URL: https://H36.pd. — Pexum moctyma : 1y1si mosib3oBaTeneii HayqHOW OMOIMOTEKH. —
Texcr : 31eKTPOHHBIN.

5. Poccuiickoe oOpa3oBanue : denepanbHpiii moptan / yupenutens DAY
«DOULTO». — URL: http://www.edu.ru. — TEKCT : 3IE€KTPOHHBIA.

6. DyiekTpoHHAs1 OubMoTeyHnasi cucrema Yal'V : monyns «OnekTpoHHass OHO-

mnorekay ABUC Mera-ITPO / OO0 «/lata Dkcnpeccy». — URL: http:/lib.ulsu.ru/MegaPro/Web.
— Pexxum moctyma : uist mosb30BaTesield HayqYHol OuOIMoTeku. — TEKCT : AIMeKTPOHHBIH.

CornacoBaHo:

Havanpauk YnpaBineHuss nHPOPMAIMOHHBIX
TexXHOoJIOrui U TenekoMmyHukanui 1111 bypaun

15.05. 2023

12 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Y4eOHble ayTUTOPUU IS TIPOBEACHHUS JICKIUI, MPAaKTUYECKUX (CEMUHAPCKUX) 3aHATHH,
TEKYLIEro KOHTPOJsS M NPOMEKYTOYHOM aTTeCTalliH, TPYNNOBBIX W HWHAWUBUIYAJIBHBIX
KOHCYJIbTAIMH, OCHAIIEHHbIE 000PY0BaHUEM U TEXHHUECKUMH CPEJICTBAMH O0yUEHHUSI.

[lomemenuss  uisi  caMOCTOSITENIbHOM ~ paboThl  OOydaroluXcs,  OCHAIlIEHHBIE
KOMIIBIOTEPHON TEXHUKOM C mnoakmrodyeHueM Kk cetn «MHtepner» m  nmocrymom B DMOC
YHUBEPCUTETA.

HanmeHnoBanue nmoMemeHui 1jisi IpoBEACHUS [TepeyeHr OCHOBHOT'O 00OPY/IOBaHHS 1
y4eOHBIX 3aHSATUH, IPETYCMOTPEHHBIX TEXHUYECKHUX CPEICTB OOYUCHUS
MPOrpaMMOIN MarucTpaTypbl U MOMEIICHUN
JUISL CAMOCTOSITENIBHON pabOThl 00YYarOIIMXCS

[Tomemenne - 212.  Aymuropuss s | KoMriekt ydeHH4Ieckoi mebenu, Jocka.
NPOBEICHUS  JICKIMOHHBIX, J1a0OpaToOpHBIX, | MynbTUMenuiiHOe 000pyI0BaHUE: KOMIIbIO-
MPaKTUYECKHUX 3aHATHM, TEKYIIETO KOHTPOJISA U | TEP, TPOCKTOP, PKPaH.

HpOMe)KYTO‘-IHOI\/'I aTTecCcTanuu, I‘pyHHOBBIX n
WHIUBUTYTHHBIX KOHCYJIBTAIIHM.

I[Momemenne - 340. Aynuropus  ans | Kommuiekt yueHnueckoi me0Oenu, 10CKa.
IPOBEICHUS JIEKIMOHHBIX, IPAaKTUYeCKUX U | MynbTUMeIuitHOe 000py10BaHHUE: KOMIIbIO-
7a00paTOPHBIX 3aHATUH, TEKYIIEro KOHTPOJS | Tep, IPOEKTOp, SKPaH.

U MIPOMEXYTOYHOM aTTecTalluy, IPYINIOBBIX U
VHAMBUAYAIbHBIX KOHCYJIbTALIUH.

[Tomemenne — 230 (uwmtanpHbii 3a1 HB ¢ | Kommekt yuerndeckoit medenu. 16 mepco-
30HOM JUIsi  CaMOCTOSITENIbHOM  paboThI). | HAIBHBIX KOMITBIOTEPOB.
AyauTopus JIJIsl CaMOCTOSATEIILHON PabOTHI.

ITomemenne — 237 (umtanpHbid 3a1 HB ¢ | Kommiekt yuerndeckoit medenu. Komrbro-
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30HOU JJIs1 CaMOCTOSITCILHOU pa6OTI>I). TCPpHAsA TCXHUKA, TCICBU30P, OKPaH, IPOCKTOP.
AyauTopus JIJIsl CaMOCTOSATEILHON PabOTHI. Cron gg mun ¢ OB3.

13 CIIEHUAJIBHBIE YCJIIOBUSA JISA OBYYAIOIIXCA C O'PAHUYEHHDbI-
MM BO3MOXKHOCTAMMU 31O0POBbA

B cinyuae HeoOXogumocTH, oOydarolMMcs M3 4YMclIa JIML € OTrPAaHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0pOBbsl (IIO 3asBJICHHIO OOYy4aroIIerocsi) MOTYT MpeularatbCsi OIHM U3
CIICAYIOUIMX BapUaHTOB BOCHPUATHS HMHGOpPMAIMM C YYETOM UX HHIMBHIYaJbHBIX
MCUXO0(PU3NIECKIX OCOOCHHOCTEH

— J7Is1 TUI] C HAapyIIEHUSIMH 3PEHUS: B IIeYaTHOM (opMe yBeTU4YeHHBIM MPUPTOM; B hopme
AJICKTPOHHOTO JIOKyMeHTa; B ¢opMe aynuodaiina (rmepeBos yYeOHBIX MaTepuajioB B
aynuodopMmart); B medatHoW ¢opme Ha si3bike bpailns; MHIUBUAyalbHBIE KOHCYJBTAIUU C
IPUBJICUYEHHEM TU(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYAIbHBIE 3a1aHUS M KOHCYJIbTALIUY;

— JUI1 JMIl C HapylIeHUSIMH CiIyXa: B Ie4yaTHOW ¢opme; B (opme 3JIeKTpPOHHOTO
JOKYMEHTa; BUJeoMaTepHalbl C CyOTUTPaMU; MHAMBUAYAJIbHbIE KOHCYJIBTALMH C IPUBIICUEHUEM
CYpAOIEpPEBOIUHNKA; MHANBHUyAJIbHBIE 3a/1aHUS U KOHCYJIbTalUH;

— JUIs JMII ¢ HapyLIEHUsMH OIOPHO-ABHUraTElIbHOIO ammapara: B Ne4aTHOW ¢dopme; B
dopmMe DIEKTPOHHOTO MOKyMeHTa; B (opme aynuodaiina, WHAWBUAyAIbHBIE 3aJaHUS U
KOHCYJIbTaIUH.

B chnyyae HEOOXOOMMOCTH  HCIOJIB30BAaHMS B y4yeOHOM Tpolecce YacThu4-
HO/MCKIIIOYHUTENBHO JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH, OpraHM3anus padoThl
MIIC ¢ oOyuatomumucs ¢ OB3 u nHBanugamMu npeaycMaTpuBaeTCs B 3JIEKTPOHHON MH(OpMa-
IIIOHHO-00Pa30BaTENbHON Cpeie ¢ YYETOM MX MHIUBUAYAIbHBIX NCUXOPU3UUYECKUX OCOOEHHO-

cren
PazpaboTumk: f norieHT Mutpodanosa H.A.

14.05.2023
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@ - PaGouast nporpaMma JTUCHUILITHHBI
JUCT UBMEHEHHUU
No Coneprxanue U3MEHEHUSI TN ®UO 3aBenyro- IMoamuce Hara
n/m CCBUIKA Ha MPUJIAracMblid TEKCT mero kadeapoii,
NU3MCHCHUS peaﬂﬂgylo]_ueﬁ
JAUCHUILIIUHY
1 Buecenrn! n3meHenua B 1. 11 3aruayJisiiHa /,é . 30.08.2024
7 Sy —
«Y4eOHO-MeToanYecKoe 1 uHpop- JILN. & <

MaIlMOHHOE 00eCIIeUCHUE UCIIH-
IIUHBD B ILIL. B) [Ipodeccrnonans-
HbIe 0a3bl TaHHBIX, HH)OPMAITHOH-
HO-CIIPAaBOYHBIE CUCTEMBI C 0hOpM-
JICHHEM TIpUJIoKeHus 1
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[Ipunoxenue 1
B) [Ipodeccuonasibubie 02361 JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI

1. DJ1IeKTPOHHO-0UOIHOTEYHbIE CUCTEMBI:

1.1. Hudposoii obpazoBarenbHblii pecypc [PRsmart: snekrponHo-6ubnmoTednas cucre-
mMa : cair / OOO Kommanms«Au Ilu Ap Memma». - Caparos, [2024]. -
URL: http //www.iprbookshop.ru. — Pexxum moctyna: amst 3aperucTpup. moib3oBarenei. - TekcT :
3JIEKTPOHHBIH.

1.2. O6pasoarensuas miardopma FOPAMT :06pa3oBaTenbHblil pecype, dIEKTPOHHAs
6ubamorexa : caiit / OO0 DuexrponHoe n3garenbectBo«FOPANTY. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexxum goctyna: Juist 3aperucTpup. nojib3oBareneid. - TeKCT : 3JeKTPOHHBIH.

1.3. ba3a nannbpIx «2nexkTpoHHas Oudnmoreka texaudeckoro BY3a (3bC «KoncynpTanT
CTYACHTa»):3JIEKTpOHHO-O0nbmoreynas cucrema : cat / OOO «Ilomurexpecypce». — Mocksa,
[2024]. —URL:https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyma: a1t 3aperucTpup.
[IOJIb30BaTeIEeH. —TEKCT : DJIEKTPOHHBIMN.

1.4. KoHcynbpTaHT Bpaya. DJIEeKTpOHHAS MEIUIIMHCKass OUOIMoTeKa :0a3a JaHHBIX : CAaWT /
00O «BsiIcmias 1mIKONIa OpraHU3aluy U YIpaBJIeHUs 3paBooXpaHeHuEM- KOMIUIEKCHBIA Meau-
WHCKUH KOHCANTHHT». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum nocryma:
JUISL 3aPETUCTPHUP. IOJIb30BaTeNIeh. — TEeKCT : 3JIEKTPOHHBIM.

1.5. bonpmias MeguMHCKas OMOTMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs CHCTEMa © CalT /
00O «byxkamy». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mnocty-
na: JId 3apErucTpup. Mojab3oBaresed. — TEeKCT : AIEKTPOHHBIN.

1.6. OBC Jlanb: snexTpoHHO-OMOMMoOTeuHast cucrema : caiit/ OO0 DBC «Jlanby. —
Cankrt-Ilerepoypr, [2024]. —URL:https://e.lanbook.com. — Pexxum moctyma: st 3aperucTpup.
[IOJIb30BaTeIeH. —TEKCT : DJIEKTPOHHBIMN.

1.7. OBC Znanium.com: 371eKTpoHHO-OnOIMOTEUHas cuctema : caT / OO0 «3HaHUYM.
- Mockaa, [2024]. - URL: http://znanium.com . — Pexum goctyna: ais 3aperucTpup. Mojab30Ba-
TeNel. - TEeKCT : AIEeKTPOHHBIN.

2. KoncyabTanTtlliaroc [OnekTpoHHBIN pecypc]: cripaBoyHas mpaBoBas cucrema. /OO0
«Koncynperant [lntoc» - DnekTpon. nad. - Mocksa : KoncynbsrantlIimtoc, [2024].

3.eLIBRARY.RU: nayunas snexktponHast oubnuoreka : cat / OOO «Hayunas Dnek-
TpoHHas bubnmmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum nocryma : ajis aB-
TOPU3. IOJIb30BaTENICH. — TEKCT : 3JIEKTPOHHBII

4. @enepanbHasi rocyaapcrpeHHasi mHpopmanmuoHHasi cucreMa «HanumoHanbHas
3J1eKTPOHHAs OUOIHOTeKa» IIeKTpoHHas Oubnuoreka: caiit / ®I'BY PI'b. — Mocksa, [2024]. —
URL:https://H306.pd. — Pexxum moctyma: juisi mosib30oBaTeeii HaydHOW OMOMMoTeku. —TeKcT :
AJIEKTPOHHBIN.

5. Poccuiickoe oopasoBanue: dhenepanbHbiid moptan / yupeaureinb OIAY «OULTO». —
URL: http://www.edu.ru. — TeKcT : 37I€KTPOHHBIH.

6. DnexTpoHHas 6ubaMoTeuHasi cucrema Yal'y : monynb «3neKTpoHHAss OMOJIMOTE-
ka» ABUC Mera-ITPO / OO0 «/lata Oxcmpeccy». — URL:http://lib.ulsu.ru/MegaPro/Web. — Pe-
JKUM JIOCTYTIA :JJIsl TIOJIb30BaTeNIeld HayYHOU OMOIMOTEeKH. — TEKCT : 3JICKTPOHHBIN.

CornacoBaHo:

WNuxenep Begymmit 10.B. lllypenxo
30.08.2024
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