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AHHOTALIUA

paboueil mporpaMMbl y4eOHOM TUCHMILIIMHBI
b1.0.7 «MaTtemaTnuyeckoe Mo/1eJIMpOBaHHE MPOLIECCOB B KOMIIOHEHTAX NMPUPO-
AbI» JJIsl MOATOTOBKHM MarucTpoB mno Hanpasjgennio 20.04.02 — Ilpupoaoody-
CTPOICTBO U BOAOIOJIb30BAHHE
HanpasjeHHOCTh: LluppoBuszanus nn:keHepHbIxX cucteMm B AITK

Heanb ocBoeHMs AUCHUIIHHBI «MaTeMaTHYECKOe MOJEIMPOBAHUE TPOIIEC-
COB B KOMITOHEHTaX MPUPOIB» SBISETCS (HOPMHUPOBAHHE Yy OOYJAIOIIMXCS KOMIIC-
TEHIIUH, 00ECTICUNBAIOIITNX CTIOCOOHOCTh K MPUMEHEHNIO HAaBBIKOB MaTEMAaTHIECKOTO
MOJICTUPOBAHUSI CHCTEM M TPOIIECCOB, OINCHUBAHUS PE3yJIbTATOB MOJCITHPOBAHUS,
WCITOJIb30BAHUSI M3BECTHBIX PEIICHUN MPUMEHUTEIBHO K MPO(PECCHOHAIBHON es-
TEJTHLHOCTH B 00JACTH MPHUPOJTO00YCTPOUCTBA M BOJOIOJIB30BAHUS, TPUMEHEHUS CO-
BPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHUHN TIPH PEIICHNN HAYIHBIX M MPAKTHICCKUX
3a/1ay.

MecTo aucuumiIuHbl B yuyeOHOM IuiaHe. J[ucuuruimna «Maremartudeckoe
MOJICIMPOBAHUE MPOIIECCOB B KOMIIOHEHTaX MPHUPObD» BKIIOUEHA B 0053aTEIbHBIMN
nepedenb guciiuind @I'OC BO u peanusyercs B COOTBETCTBUU C TPeOOBAHUAMHU
®I'OC BO u Yueb6Horo minana no HampasieHuto 20.04.02 — IpuponoodycTpoiicTBo
¥ BOJOIIOJB30BaHWE HAMpaBleHHOCTh «lludpoBu3anys HWHKEHEPHBIX CHCTEM B
AIIK».

TpeGoBanusi k pe3yJibTaTaM OCBOEHHS JMCHMILIMHBI: B PE3yJIbTaTE OCBOE-
HUS JUCHUIUIMHBL (GOPMUPYIOTCS cienyromue kommereHiuu: YK 4 (MHIukaTopsl
komriereHuuii YK-4.1; YK-4.2); OIIK -2 (unnukatopsl kommerenuui OITK-2.1;
OIIK-2.2); OIIK-3 (uaaukaropsr komnerenimii OIMK-3.1; OITK-3.2).

Kpatkoe coagep:kanue IucHUNIMHBI. J[MCIUIUTMHA BKIIIOYAET Pa3/ICIIbl:

— «HcxoaHpie AaHHBIE IS MOAEJTHPOBAHMUS», B KOTOPOM H3Y4aIOTCS
teMbl «llorck u mepBuuHast oOpaboTka AaHHBIX», «llonck QakTopos,
BIIUSIFOLIIAX HA TIPOIIECCH.

— «Perpeccnonnble MoaeN», B KOTOPOM U3y4aroTcsl TeMbl «Moaenu Jiu-
HEWHOM perpeccun», «Mojien HENMMHEUHON PErpeCCUum».

O01ast TPYA0EMKOCTD JUCIHUILINHBL: 3 3aueTHbIX enuHuibl (108 yacos).

ITpoMeKYyTOUYHBIN KOHTPOJIb: SK3aMEH.



1. Ileans ocBOEHNSI AUCHUILIHHBI

Lenpro U3yyeHus QUCUUILTUHBI « MaTeMaTnyeckoe MOIeIMPOBaHUE MPOLIECCOB
B KOMIIOHEHTAX MPUPOJILD SIBIsIETCS (DOPMUPOBAHKE Y 00YUAIOIIUXCS KOMIIETCHIIHH,
00€eCIeYnBaIOIINX CIOCOOHOCTh K MPUMEHEHHIO HAaBBIKOB MAaTEMAaTUYECKOTO MOJIE-
JUPOBAHMS CUCTEM M MPOIECCOB, OLIEHUBAHUS PE3yJbTATOB MOJICIUPOBAHUS, HUC-
M0JIb30BAHUSI U3BECTHBIX PEUICHUN MPUMEHUTENBHO K MPO(ECCHOHATBHON JIeATENb-
HOCTH B 00JIaCTH IPHUPOAO0OYCTPOICTBA U BOJONOJIB30BAHMS, TPUMEHEHHUS COBpE-
MEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTHH TP PEIICHWHA HAYYHBIX W MPAKTUYECKHX
3a11ay.

JInst JOCTHKEHUSI MOCTABJICHHOM NEIW MPU WM3YyYECHUHM JUCHUILIUHBI HE00XO-
MO PELIUTH CIENYIOLIUE 3a1a4u:
— c(hopMHUpPOBATH MPEACTABICHUS 00 OCHOBHBIX KOMITOHEHTaX KOMIUIEKCHOU JTUCITU-
IMHBL «MaTeMaTuuecKoe MOICIMPOBAHKE MPOLIECCOB B KOMIIOHEHTAX MPUPOIBI»;
— pPACKpBITh MOHSATUHHBIN ammapar (yHAAMEHTAIBHOTO U TMPHUKIATHOTO ACIIEKTOB
JTUCLUUTUINHBL
— c(hopMHUpPOBATh HABBIKK PA0OTHI B MIPUKJIAAHBIX MPOrpaMMax 0OIero Ha3HAYCHHUS,
— chopMHpOBaTh YMEHUS aHAJIM3a MPEIMETHON 001acTH, pa3pabOTKU KOHIIENTYalb-
HOM M MaTeMaTU4eCKOW MOJIEU SIBJIICHHS WM TIpoliecca,
— O3HAKOMMUTb C ATAlAMU peann3alnuu MmareMarndaeckoi mogenu Ha 11K,

2. MecTo TMCUMILUIMHBI B Y4eOHOM Tpoiecce

HuctuminHa «MareMaTnyeckoe MOJIETUPOBAHKUE MPOLIECCOB B KOMIOHEHTAX
MPUPOJIb» BKJIIOUEHA B 0a30BY10 yacTh bioka 1 «Jlucuumivnasl (MOysn)» y4eOHOTO
wiana no HampasieHuio moArotoBku 20.04.02 — IIpupomooOycTpoiicTBO U BOJO-
nosib3oBanue. JucuuminHa «MaTemaTudeckoe MOJAEIMPOBAaHUE MPOLECCOB B KOM-
MOHEHTaX MPUPOAbD» pean3yeTcsi B cOoTBeTCTBUM ¢ TpeboBanusiMu OI'OC, u yued-
Horo aHa mo HampaBieHuto 20.04.02 — [Ipupomoo0ycTpoOHCTBO W BOIOTIONB30BA-
HUe HanpaBieHHOCTh ««lludpoBuzanus nnxxkeHepHbix cucteM B AITK»».

ITockonbKy M3y4EeHHE NHUCLUMIUIMHBI HAYMHAETCS B IIEPBOM CEMECTpE, JOCTa-
TOYHO 3HAHWE TAKUX JUCIUIUIMH Kak «Marematukay, « M HbopMaIimoHHbIe TEXHOJIO-
run» aubo «Mudbopmaruka» u3 Kypca OakamaBpuara/cnenuanurera. JlucrurinHa
«MaremaTnuecKkoe MOAEINPOBAHUE MPOLECCOB B KOMIIOHEHTAX MPUPOBD) SBIIAECTCS
OCHOBOITOJIATAKOIIEH I W3Y4YEHUs CIEAYIOIIUX IUCLHMIUIMH: «YIpaBlIeHUE Kade-
CTBOM OKpY’Karomieu cpenb» (2 cemectp), u «OCHOBBI MAaTEMaTHIECKOTO MOICITHPO-
BaHUs CUCTEM BOJOCHAOXKEHUS U BOAOOTBEACHU» (3 ceMecTp), KpoMe TOro, 3HAHMS,
YMEHUS U HaBbIKA, TPUOOPETEHHBIE B MIPOLIECCE U3YUEHUSI AUCLMIUIUHBI, MOTYT OBITh
MCIOJIb30BaHbI PU HAITMCAHUU BBITYCKHOM KBATM(UKATMOHHOW pabOThI MarucTpa.

PaGouas mporpamMma auCHMIUIMHBI «MaremMaTH4ecKoe MOICIUPOBAHUE
MPOLIECCOB B KOMIIOHEHTaX MPHUPOIbD AJII WHBAIMIOB MU JIMI] C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU ~ 37I0POBBbSl  pa3palaThiBAaeTCs  MHAMBUAYAJIbHO C  Y4ETOM
NCUXO(U3NUECKOTO Pa3BUTHUSA, HHIWBUIYATbHBIX BO3MOXKHOCTEH M COCTOSIHUS
3JI0POBBS TAKUX 00YUArOIIUXCS.

Oco0eHHOCThIO TUCUUIUIMHBI SBJISIETCS BBIMOJHEHHE BCEX PACUETHBIX 3aJaHUN
Ha IEPCOHAIBHOM KOMIBIOTEPE C HCIOJIb30BAHMEM NPHUKIAJTHOIO MPOrpPaMMHOIO
00ecreueHusl U CEeTEBbIX TEXHOJIOT .



3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JUCUMUILINHE,
COOTHECEHHBIX C MVIAHMPYEMBbIMHU pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM

NporpamMMmblI

O6paBOBaTCJ'II>HBIC PE3yIbTaTbl OCBOCHUA NUCHUIIIINHBI O6y‘{aI-0HlI/IMC$I, Inpca-

cTaBJIEHBI B Ta0uIie 1.

4. CTpyKTypa M coepKaHue U CHUILTHHBI

4.1 PacnpeneJieHue TPyA0EMKOCTH AUCHMILIMHBI IO BUAAM padoT

OO6muit 00beM TUCIUILIMHBI COCTaBIsAET 3 3aueTHBIX eAuHuUIIb (108 yacoB), ux

PacipcacjaCcHuc 10 BuaamM pa60T CEMCCTpaM IIPCACTABIICHO B Ta6J'II/IHC 2.

Tabmuma 2
PacnipenejieHue TPyA0EMKOCTH THCHUILUIMHBI 10 BHAaM pPadoT M0 ceMecTpam
TpynoémkocTn
Bup yueoHoii pa6oTnl qac. Cemecrp Nel
Bcero/*
OO6mas Tpy106MKOCTb JTUCIUTUINHBI TI0 Y4eOHOMY IIJIaHy 108/0 108 /0
1. KonrakTHas padora: 54410 54410
AynuTopHasi padora
8 Mom uuciue:
nabopamopuvie pabomul (JIP) 52/0 52/0
KOHCYIbMayuu nepeo dK3aMeHOM 2 2
KOHMAKmHas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocrosiTesibHas padora (CPC) 53,6/0 53,6/0
KOHMPOIbHAsL paboma 10 10
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nosmopemnue Mamepuana y4eOHUKo8 u y4eOHbIx 19 19
nocooull, N0020MoBKa K 1a60pamopHbIM 3aHAMUAM U M.0.)
Iloozomoska k sx3ameHy (KoHmpoib) 24,6 24,6
OK3aMeH

Bug IMIPOMCIKYTOUHOTI'O KOHTPOJIA:

* B TOM 4HCIIE IMPAaKTUYCCKaA IMOATOTOBKA




TpebGoBaHus K pe3yjabTaTaM OCBOCHHS Y4EOHOM JUCIUTIIIMHBI

Taomuna 1

JIMYCCTBCHHO OLICHHUBATH pEC-
3yJIbTaThl, MATEMATUYECKH
(dbopMynupoBaTh MOCTABKY 3a-
Jlauu ¥ UCTIOJIb30BATh U3BECT-
HBIC pCHICHUA B HOBOM IIpU-
JIOKEHUU TIPUMEHUTENBHO K
npodeccuoHanbHOM NesTelNb-
HOCTH B 00J1aCTH TIPUPOJIO-
00yCTpONCTBA M BOJIOTIOJIB30-
BaHUs

TOJ0B KaU€CTBEHHOU
U KOJTMYECTBEHHOM
OIICHKH PE3YJIhTATOB,
MaTeMaTU4eCcKoro
dhopmynupoBaHus 3a-
Ja4M JIeATeNIbHOCTH,
METOJIOB MPUHSITHS
peLIeHHI

CTOXAaCTUYCCKUE IMOJXOIbI
K MOJCIIUPOBAHUIO

HBIC 1 KOJIMYCCTBCHHBIC
MCTOJbI CPABHCHUS, OC-
HOBAHHBIC HA CTaTHUCTHUYC-
CKUX KPUTCPHUIAX

No Kon Conepraue HHI[I/IK&TOEBI B pe3ynbrarte u3ydyeHus yueOHOH AMCHUINIMHBI 00YYaroIuecs JOKHBIL:
KoMIIe- . KOMIIETEHIIUH
/1 KOMITETEHIINH (UK €€ YaCcTH) 3HaTh YMETH BJIAJICTh
TEHIIUN (s 3++)
1. |VK-4 MOJy4eHHE 00yJarOIUMHUCS VK-4.1 3nanus pyc- | TepmuHonoruto marema- |BpimonusaTs mouck Hayd- | HaBeikamu paboThI B
TEOPETUYECKUX 3HAHUU U CKOTO M MHOCTPAHHO- | TMYECKOTO0 MOJEIUPOBA- |HO-TEXHUYECKON MH(OP- |MEXKIYHAPOIHBIX U OTe-
IPAKTUYECKUX HaBBIKOB MaTe- | TO(bIX) A3bIKOB HUs MaIlMH 10 MOJISIMPOBA-  |4ECTBEHHBIX 0a3zax odu-
MaTUYECKOTI'0 MOJIETUPOBAHUS HUIO MPOLIECCOB B KOMIIO- | [IMAJIbHBIX CTATUCTHYE-
CUCTEM U IIPOLIECCOB, U3y4e- HEHTaX IPUPOJIbL, B TOM  |CKUX JAHHBIX, TOKYMEH-
HHUE HTAllOB MaTEMAaTUYECKOTO Yuciie HAa MHOCTPAaHHOM | TallbHBIX CHCTEMax U
MOJIEJIUPOBAHUS, JOCTOMHCTB A3BIKE CUCTEMax IIUTUPOBAHUS
u HegocTaTkoB MaTeMatnue- | YK-4.2 Ymenne npu- | OcHOBBI paboThl ¢ caiita- | OcymecTBiats npodec- | HaBpikamu HanmrcaHust
CKHX MOJEJIeN pa3InYHbIX MEHSTh B IPAKTUYE- MU OTPACIEBBIX HAYYHBIX |CHOHAJIBHOE B3aUMOJICH- |HAy4YHBIX CTaTel Mo pe-
KJIaCCOB CKOM J1eTebHOCTH Y HAYYHO-IIPAKTHUYECKUX |CTBHE C pellakliMel Hayy- |3yJbTaTaM MOJEIUpPOBa-
3HAHUS PYCCKOTO U KypHAJIOB HBIX U HAy4HO- HUS
MHOCTPAHHOTO(bIX) IIPAaKTHUYECKUX KYpPHAJIOB
SI3BIKOB ISl aKa1€MHU- JUTsl TyOJTMKalny pe3yib-
YeCKOro u npogeccu- TaTOB MCCIIENOBAHUN
OHAJILHOT'O B3aUMO-
JEUCTBUS
2. |OIIK-2 |Cnocob6en kauectBeHHO U kKO- | OIIK-2.1 3nanue me- |JlerepmunupoBannbie U |[IpuMeHsaTh kauecTBeH- | HaBbIkamu OIleHKH cTa-

TUCTUYECKOTO Ka4eCTBa
Y TIPUEMIIEMOCTH pe-
3yJIbTaTOB MOJIEINPOBa-
HUS

OIIK-2.2 VYmMmenne
MPUMEHATHh B MPAKTH-
YeCKOH NeITEeIbHOCTHU

Buaer MaTeMaTHYIeCKUX
MOJICNIEH, OITHUCHIBAIOIINX
MPUPOAHBIE MPOLIECCHI, UX

IIpuMeHnATs MaTemaTnye-
CKUH arrapar JJjisi onuca-
HUS IPOLECCOB B KOMIIO-

HaXO)II/ITI) OIITUMAJIBHBIC
pelicHus MO OIITUMU3a-
UK IponecCCoB, OCHO-




METOAbl  KauyeCTBEH-
HOW M KOJMYECTBEH-
HOM OLICHKU pPE3YyJib-
TaTOB JI€ATEIbHOCTH,
MaTeMaTU4eCcKoro
dbopMynupoBaHus 3a-
Ja4v  JUIsl  [PUHATHA
peueHui IpHu yIpas-
JIEHUU  TPOLIECCAMHU
MPUPOI000yCTPOM-
CTBa M BOJOIOJIB30-
BaHMSI.

JOCTOMHCTBA U HEAOCTAT-
KH

HEHTAaX >XKUBOU U HE)KUBOU
MIPUPOJIBI

BBIBAsICh Ha pEe3yJibTaTax
MOZACIINPOBAHUA

OIIK-3

Cnoco0eH aHanmu3UpoBaTh,
ONTUMU3HUPOBATH U IPUMCHATH
COBPEMEHHBIC HH(POPMAILIMOH-
HBIC TCXHOJIOTHMHU ITIpH peiic-
HUU HAYYHBIX U MIPAKTHYECKUX
3a/1a4 B 00J1aCTH MIPUPOI000Y-
CTpOICTBa U BOJOIOJIb30BA-
HUA

OIIK-3.1 3nanue Me-
TOJIOB  COBPEMEHHBIX
HH(pOPMAITMOHHBIX
TEXHOJIOTHH, aHajn3a
U ONTUMHU3ALMMN TIpU
pelIeHuN Hay4IHBIX M
MPAKTHYECKUX 3a/1a4

["ocynapcTBeHHBIC UH-
(dbopMaImoOHHBIE CUCTEMBI
1 opuIaIbHbIe 0a3bl
JAHHBIX, COJIEepIKAITUE
HuH(pOPMAIIUIO TIO MPH-
POJIHBIM TTpOIIeccam

AHaJ'II/I3I/Ip0BaTI> MAaCCHBBI
CBA3AHHBIX JaHHBIX

[TprMeHSITh MaKeThI
MPUKJIAIHBIX IPOTPaMM
JU1s1 0OpabOTKH JTAHHBIX

OIIK-3.2 Ymenue
MIPUMEHATH B IPAKTH-
YECKOM JIeSITeIbHOCTH
3HAHUE METOJIOB CO-
BPEMEHHBIX UH(DOP-
MAaITUOHHBIX TEXHOJIO-
THii, aHaJIn3a ¥ OITH-
MHU3AIUU TIPU pelie-
HUW HayYIHBIX U TIPAK-
TUYECKHX 3aJ1a4 B 00-
JIACTHU TIPUPOI000Y-
CTpOMCTBA U BOJIO-
TTOJIb30BaHMUS

ITakeTsI IPUKITAHBIX
[IporpamMm, UCIOJIb3ye-
MBIX JUUISl MOJIEIINPOBAHUS
IIPOLIECCOB B KOMITOHEH-
Tax IPHUPOABI

Br16upaTh nporpamMmmHoe
CPEJIICTBO JUIS peanu3aluu
MOJI€JIN KOHKPETHOTO
nporecca

WNHuTepnpetuposats pe-
3yJbTaThl MOJEIUPOBA-
HUS IPUMEHUTEIIBHO K
crienn(puke pacccMaTpu-
BaeMOI0 IpoIecca




4.2 Coaep:xaHue QUCHUININHBI

Tadomuma 3
TemaTnyeckuil NJIaH y4eOHOW AU CIUTIIHHBI
AyautopHasi BueayuTo
HaumeHoBaHue pa3/iesioB H TeM THCIUTLIHH paGora
(yKpymHéHo) Beero b T iiep | PHad
pa6ora CP
Bcero/* | Becero/*
Pasnen |. Ucxoanble JaHHbIE 1JI51 MOIEJTHPOBAHMS
Tema 1. Ilouck u nepsuyHast 06paboTKa JaHHBIX 12/0 6
Tewma 2. [Touck GakTopoB, BIUSIONINX HA MTPOIIECC 12/0 8
Pasnen |l. Perpeccuonnbie moaesnu
Tema 1. Mopenu JTMHEHHOW perpeccun 12/0 8
Tema 2. Mozenu HETMHEWHON perpeccuu 16/0 7
KoHcynbTanuu nepen sKk3aMeHOM 2 2
KoHnrtakTHas paboTa Ha mpomMexyTrouyHoMm KoHTpose (KPA) 0,4 0,4
IloaroroBka K 3K3amMeHy 24,6 24,6
Bcero 3a 1 cemectp 108 52/0 2,4 53,6
HWToro mo gucuuILInHE 108 52/0 2,4 53,6

* B TOM YHCIIE IMMPAKTUYCCKas MOATOTOBKA

Pa3nea |. UcxonHble JaHHbIE IS MOJACTHPOBAHUSA

Tewma 1. ITouck u nepBuyHas 00pabOTKa IaHHBIX

Beenenne. Knaccudukarus MaTeMaTHdecKuX MOJENeH U 3Tambl ux paspadbortku. llean marematu-
YEeCKOro MOJEIMPOBAHUS M TPEOOBAHUS K MOJENISIM. DTarnbl MAaTEMaTHYEeCKOrO MOJAEITUPOBAHUS.
Bunpl matemaruueckux Mojenei mo gopme mpencTaBiIeHUs], XapakTepy Mojaenu. JlocTouHcTBa U
HEJOCTATKU TEOPETUYECKUX U IMIUPUUYECKUX MOJEIIEH.

Jlabopamopnas paboma Nel Mooenuposanue ciyuatinblx eiuyun
Teopernueckas 4yacTb. 3aKOHBI PACIIPENEICHHS CIIy4allHbIX BEIMYNH. J{UCKpETHBIE PACTIPENCTICHUS:
OMHOMUHAIBHOE pacnpenenenue, pacnpenenenue [lyaccona. HenpepbiBHBIE 01HO-, IBYX- U TpeX-
napaMeTpuuecKue pachpenesieHust (9KCIOHEHIMalbHOe, HopMmaibHoe, BeilOymia, ramma-
pacripesienexue).

[TpakTuyeckas yactb: [locTpoeHne B 3JIEKTPOHHBIX TAaOMUIAX (YHKUUN pacupeneneHus TUCKPET-
HBIX ¥ HETIPEPBIBHBIX CIIy4allHBIX BEJIMUYMH C 33JaHHBIMU MapaMeTpaMHu.

Jlabopamopnas paboma Ne2. [louck dannvix 6 I' UC u cneyuanusuposanHuix 6a3ax.
Teoperuueckast yactb. CoctaB U oco0eHHOCTH OaHka naHHBIX. [louck ganubix B [ UC u cnenumanu-
3UpoBaHHBIX 0a3ax. (OO030p BO3MOXKHOCTEH M MOMCK JaHHBIX B ABTOMAaTH3MPOBAHHOM cUCTeMe
rocy/1apCTBEHHOr0 MOHUTOpPUHIa BOoAHBIX 00bekTOB (AVIC 'MBO). ba3a naHHBIX cnenuain3upo-
BaHHBIX MAaCCUBOB IS KIMMaTuuecknux uccieqosanuil. baser ganueix ' IC METEO.
[TpakTnueckast yactb. [Torck naHHBIX HAOIIOACHUN 32 BEIOpaHHBIMU MOKa3aTeNsIMU Ha OpUIHAIb-
HBIX caiitax. @opMHupoBaHue 0a3bl JaHHBIX JJIS AaJbHEHUIIEro MOCTPOSHUSI MaTeMaTHYECKUX MOjie-
ner. Yucno uccienyeMbIx Mmoka3areiied — He MeHee 3-X.

Jlabopamopnas paboma Ne3 OnucamenvHas cmamucmuku UCXOOHbIX OAHHBIX
Teoperuueckas yactb. Opranu3zanysi BBIOOPOYHBIX HccaenoBaHUNA. MeToasl popMupoBaHus BbIOO-
POYHBIX COBOKYITHOCTEH (cy4aiiHble U HE CTPOro cirydaiiHble BbIOOpkH). [IpocTas ciyyvaitnas, Cu-
cTtemaruueckas cinydaiiHasi, CepwuitHas (rHe3moBasi), llenenanpaBnennas, KBotHas, CrtuxwuiiHas.
ToueuHble 1 HHTEPBAJIbHBIE XapaKTEPUCTHUKU BHIOOPKH.

[TpakTudeckas 4acTb. BHIMOTHUTH OomMcaTeNbHYIO CTATUCTHKY KaXJIOTo M3 MoKa3aTenei, 6a3a ko-
TOpbIX ObLa chopMHupoBaHa B X0/1€ BbinoaHeHUs JJaboparopHoit paboTs! Nel.

Jlabopamopnas paboma Ne4 IIposepka 3akoHna pacnpeoeneHusi 6b160pOYHOU COBOKYNHOCTIU
Teopernueckas yactb. O0IIas cxema MPOBEPKU MapaMETPUUYECKUX TUIIOTE3 MO0 KPUTEPUIO0 3HAUM-
moctH. IIpocTeie u crnoxkHble runoTe3sl. OMmuoKu nepBoro U Broporo pona. Kpurepuii u ero moui-
HocTb. [TapameTpuueckue n HemapaMeTpUyecKue KpUTeprUn IPOBEPKHU TUIIOTES.




[TpakTnueckas yactb. [IpoBepka cOOTBETCTBHUS BHIOOPKH UCCIIEyEMOTO MOKa3aTessi HOPMaTbHOMY
pacnpenenenuto. Henapamerpuueckue runotesbl (cornacHo I'OCT). Kpurepuu cornacus. Ilpo-
BEpKA TUIIOTE3bl O 3aKOHE PacHpeleseHUs FeHEPAJIbHOW COBOKYNHOCTH IO Kputepuro Kpamepa-
Muzeca-CMmupHoBa.

Tema 2. TTouck $hakTOpoB, BAUSIONIMX Ha IPOIIECC

Jlabopamopnas paboma Ne5 @axkmopuwiil anaius
Teoperuueckas yactb. OCHOBBI (pakTOpHOTO aHaM3a. Llenu qucnepcnoHHOro aHairu3a v UCIOJb3y-
emble Kputepuu. PaboTa ¢ makeroM «AHanu3 gaHHbIX». OnHO- U IBYX(aKTOPHBIN AUCTICPCHOHHBIN
aHanu3. IIpoBepka rumnore3 o paBeHCTBE CPEIHMX M JUCHEPCHM ABYX HOPMAJbHBIX I'€HEpPaJIbHBIX
COBOKYITHOCTEH.

[IpakTuueckas yactb. Mcnone3ys kpurepun CrbrofeHTa U Puiiepa NpoBEpUTH THIIOTE3Y O TOM,
MOBJIUAN JIU (haKTOP/PaKTOPhl HAa UCCIIEAYEMBbIH MOKa3aTeb.

Jlabopamopnas paboma Ne6 Ananuz enuanus KauecmeeHHvbX NPU3HAKO8 HA OCHOBAHUU
cpasHeHnus 08yX 2pynn
Teopernueckast yactb. Mcnons3oBanue Z-kputepus Uil cpaBHeHUs: AByX rpymi. [loctpoenue no-
BEPUTEIBHOIO UHTEPBANIA JIJIs1 PA3HOCTH JI0JIE€H Il JOBEPUTEIBbHON BEPOSITHOCTH 95%.
[IpakTryeckast yactb. CpaBHUTH YPPEKTUBHOCTH CMEHBI OJIHOTO peareHTa Ha JIPYroil mo pe3yibTa-
TaM OMOXMMHUYECKOTO aHalln3a Mpo0 BOJIbI HA CTAHIIMH OYHCTKH.

Jlabopamopnas paboma Ne7 Ananu3z GIusAHUSL KAYECMBEHHLIX NPUSHAKO8 HA OCHOBAHUU
cpasHenus mpex u bonee epynn
TeopeTndeckas gacTb. Mcronp3oBanue y>-KpuTepus I CpaBHEHHs TpeX 1 6ojee rpymil. Pemenue
3a/a4 Juist TabJIUIl COMPSKEHHOCTH Oounbieil pazmepHocTu. [locTpoenue Tadiuil cConpssKeHHOCTH.
[IpakTuueckast yacte. MccnenoBanack padoTa HOBOro (GMIIBTpa IS OYMCTKH BOBI, TI0 pe3yabTaTaM
UCIIBITAHUH Ha BOJIE pa3InyHOM MyTHOCTH. [Ipu 3TOM prKcupoBanock, MPOUCXOAMIIO JIU CHUKECHHE
MYTHOCTH J1I0 HOPMATHUBHBIX 3HaY€HUH, WM HE mpoucxoamio. HeobxonuMo Ha OCHOBaHUU CTAaTU-
CTHYeCKH 00OCHOBAHHOTO CpPaBHEHHS CJIENaTh BBIBOJ O TOM, JEHCTBUTENIHHO JIM pa3paboTaHHbBIN
¢uIbTp CIOCOOEH OUMIIATH BOAY A0 3aJJaHHBIX 3HAUECHUH.

Pa3nea Il. Perpeccuonnbie Moaein
Tema 1. Mozaenu nTuHENHON perpeccuun

Jlabopamopnas paboma Ne8 Koppenayuonunulii ananus
Teopernueckas yactb. [IoHATHE cTaTMCTHYECKON CBs3H. [lapHas M MHOXKECTBEHHas KOPPEIALHUS.
JIunelHbIl KO3((UIMEHT KOPPENALUU U ero CTATUCTHYECKas: 3HAYMMOCTb. Brruncienue ko3pdu-
LUEHTa KOPPESALUUN U KOPPEISUOHHON MaTPHUIbl B AJIEKTPOHHBIX TaOINIIaX.

[Tpaktuyeckas yactb. [1o MCXOAHBIM JaHHBIM JBYX IOKa3aTeleil, COOpaHHBIM NPU BBIOJHEHUU
JlaGopaTopHoit paboThl Ne2, mpoBEpUTH HAIUYNE KOPPEISAIUOHHON CBSI3U, OMPEACIIUTh €€ TECHOTY
U HaIlpaBJieHHE, CTATUCTUYECKYIO 3HAUUMOCTh KO3(pPHLIMEHTa KOPPEIALUH.

Jlabopamopnas paboma Ne9 [locmpoenue moodenu napHou TUHEUHOU pecpeccuu
Teopernueckas vactb. IlocTpoenue ypaBHeHuii napHoi perpeccuu. IIpoBepka kadecTBa ypaBHe-
Hus. [IpoBepka MpUEMIIEMOCTH METOJIa HaMMEHBIIMX KBaApaToB. [IpOrHO3bI MO pErpecCHOHHOM
MOJIEIN U UX Ka4eCTBO.

[IpakTuueckas yactb. /st nokazarenel, KOPpEISIUUOHHAS CBSI3b MEXKIY KOTOPBIMU CTAaTUCTUYECKU
nokaszaHa (JlaboparopHas pab6ota Ne§), mocTpouTh (pakTOpHOE IMOJIe U MOJIEeNb NapHOW JTUHEHHOU
perpeccun. [IpoBepuTh ee cTaTUCTHMYECKOE KAayeCTBO M IMPABOMEPHOCTh NPUMEHEHHS METO/a
HauMEHBIINUX KBaapaToB. Crenarb MPOTHO3 U ONPEAEIUTh T'PaHMIbI TOBEPUTEIBLHOTO MHTEpBaJa
MPOTHO3HBIX 3HAYCHMI JJIs 3aJJaHHOM IOBEPUTEIIbHON BEPOSTHOCTH.

Tema 2. Mozaenu HeTMHENHOW perpeccuu

Jlabopamopnas paboma Nel() Ilocmpoerue mooenu HeauHeliHol pecpeccuu
Teopernueckas yactb. HenuueitHas cBs3b MeXy QyHKIMEH OTKIMKA U (PAKTOPHBIMU IT€PEMEHHbI-
mu. HenuHeilHble perpecCHOHHbBIE YpaBHEHHUS, CBOJIMMbIE K JTMHEHHBIM, CYIIECTBYIOIIME CIIOCOODI.
[locTpoenue u olleHKa KaueCcTBa HEJIMHENHBIX YPaBHEHUIN PETPECCUN.

[TpakTnueckas dacte. [y mokasarens, Mmojaenupyemoro B JlabopaTopHoii pabore Ne9 moctpouth
HEJIMHEHHbIe PerpecCHOHHBIE ypaBHEHUs. BUI KPUBBIX ONpeAenuTh Mo crnenuduky (GpakTOpHOTO
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noJist. [lonyunts oneHku K03 PUIMEHTOB ypaBHEHUS, IPOBEPUTH CTATUCTUYECKOE Ka4eCTBO MOJY-
YEHHOW 3aBUCUMOCTH.

Jlabopamopnas paboma Nel 1. Coz0anue ananumuieckoco omuema
Teoperuueckas yacth. [IpaBuna co3nanus HaydHbIX Ipe3eHTanuid. PaboTa B pOCCHICKUX U MEXITY-
HapOJIHBIX CHCTEMax Hay4dyHOro IutupoBaHus. CalT Poccuiickoli rocyaapCcTBEHHOM OMOJIMOTEKH,
Bricureii arrecranmonnoi komuccun, WOS u Scopus, PUHILI. TTouck Hay4HBIX MyOJUKAUN TIO
TEMATHUKE BBIIIOJHEHHBIX HUCCIIEJOBAaHUM.
[TpakTrdeckast 9acTh. MICTonb3yst CHCTEMBI HAYYHOTO IUTUPOBAHUS U SJICKTPOHHBIX HAYYHBIX OMO-
JMOTEK HAWTU UCCIAEAOBaHUS MO MOKA3aTeNsIM, UCIIOJIb3YEMBIM B BBIIIOJIHEHHBIX pacuerax. CrenaTth
KpaTKU{ aHAIUTUYECKUN 0030p, COCTABUTH MPE3CHTAIUIO C OTYETOM, KOTOpasi COJAEPKUT IOCTPO-
€HHbIC MaTeMaTHYECKHUE MOJICNIA U UCCIIC0BAHMS, BHIIIOJHEHHBIC IPYTUMU aBTOpPaMU MO OJM3KOM
TEMAaTHKE.

4.3 JlabopaTopHbie padoThI

Tabmnura 4
Conep:kanue J1a00paTOPHBIX padOT M KOHTPOJIbHbIE MEPONIPUATHSA
dopmupyeM Koa-Bo
Bun
N Ne pazpena Ne w naspanue ble KOHTPOJILHOI0 *lacos/ us
n/n P JIa00pPaTOPHBIX padoT | KOMIETeHIH P Hux npaKe
MEPONPHUSITHST | Twieckas
H NMOAroTOBKA
1. | Pasuen |. Mcxoanble JaHHBIE /151 MOJEIHPOBAHHUS 24
Tema 1. [louck | JIP Nel MopenupoBanue YK-4.1 VYcerHbll onpoc 4
U IIepBUYHAs CIIy4alHBIX BEJINYNH OIIK-2.1
o0paboTka aaH- | JIP Ne2. ITouck 1aHHBIX B YK-4.1 YcTHbI onpoc 2
HEIX I'C u cnieunanuzupo- YVK-4.2 Pemrenue nugu-
BaHHBIX 0a3ax. OIIK-3.1 BUJIyaJIbHBIX
OIIK-3.2 3a/1a4.
JIP Ne3  OmnwucarenbHast OIIK-2.1 YcTHbIN onpoc 2
CTaTUCTHKH  HCXOJTHBIX OIIK-3.1 Pemenue nnau-
TAHHBIX OIIK-3.2 BUJTyQJIbHBIX
3ama4. Juckyc-
cHst
JIP Ne4 IIpoBepka 3akoHa OIIK-2.1 YcTHBIN onpoc. 4
pacripeiesieHust  BBIOO- OIIK-3.1 Pemenne nnau-
POYHOI COBOKYITHOCTH OIIK-3.2 BUJIyaJIbHBIX
3a1a4
Tema 2. Ilouck | JIP Ne5 dakTopHsblii aHa- OIIK-2.2 YcTHBIN onpoc. 6
(bakTopoB, BIU- | JIK3 Pewmenne tumo-
SIOLUX Ha Ipo- BBIX 3a]1a4
1ecc JIP Ne6 Ananmu3 BIUSTHUS OIIK-2.2 YcTHbIN onpoc 2
KaueCTBEHHBIX  IPHU3HA- OIIK-3.1 Pemenue tumno-
KOB Ha OCHOBAHHH CpaB- OIIK-3.2 BBIX 3a7a4
HEHUS ABYX TPYIII
JIP Ne7 Amnanu3 BIHUSHUS OIlK-2.2 YcTHbI# ompoc 4
KAueCTBEHHBIX  IPHU3HA- OIIK-3.1 Pemenue tumno-
KOB Ha OCHOBAHHWH CpaB- OIIK-3.2 BBIX 3a7a4
HeHHst Tpex u Ooiee
TPYIIT
2. | Paszgea |l. Perpeccuonnnie Mogean 28
Tema 1. Mone- | JIP Ne8 Koppensaunon- OIIK-2.1 YcTHBIN onpoc 4
JIW TUHEHHOU HBIN aHAJIN3 OIlK-2.2
perpeccun OIlK-3.1
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Popmupyem KoJ-Bo
Bun
Ne Ne pasnena Ne 1 Ha3BaHue ble KOHTPOILHOTO Yacos/
n/m JIa0OPATOPHBIX PadoT | KOMIETeHIH HEX Tpate
MEPONPHUSITHST | Twieckas
u NMOAroTOBKA
OIIK-3.2
JIP Ne9 Tloctpoenue OIIK-2.1 YcTHBIH ompoc. 8
MOJIETH TAPHOM JIMHEN- OIIK-2.2 Boinonnenue
HOH perpeccuu OIIK-3.1 KOHTPOJIbHOM
OIIK-3.2 paboThI
Tema 2. Mone- | JIP NelO0  Iloctpoenue OIIK-2.1 YcTHBIH onpoc 10
JIY HEJIMHEHHOW | MOJI€NM HEJIMHEMHOM pe- OIIK-2.2 Boinonnenue
perpeccun rpeccuu OIIK-3.1 KOHTPOJIbHOM
OIIK-3.2 paboThI
JIP Nell. Co3panue ana- YK-4.1 YcTHBIH onpoc 6
JUTUYECKOTO OTYETa YK-4.2
OIIK-2.2
OIIK-3.1
OIIK-3.2
4.4 Hepequb BOIIPOCOB IJIfl CAMOCTOATEC/ILHOI0 U3YYCHHUA TUCHUILIINHBI
Hepequb BOIIPOCOB AJIsA CAMOCTOATCIBHOI'O N3YUCHUA IIPHUBCICH B Ta6J'II/II_[e 5.
Tabmuia 5
Hepequb BOIIPOCOB VISl CAMOCTOATEC/ILHOI'0 U3YYCHUA JUCIIUILINHDBI
Ne Ilepeuens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEJb-
Ne paznena u Tembl
n/n HOT0 M3yYeHHUSs

Pa3znen l. Hcxoanble JaHHbIE JJIs1 MOAC/IMPOBAHUSA

1 | Tema 1. Ilouck u nep- | MHpopmannonHsle cucteMsl 1 O0aHKu JaHHbIX. Kinaccudukanuu
BUYHas 00paboTka MoJieJIe Mo CcTeneHu adCcTparupoBaHUs OT opuruHana. Jluc-
JaHHBIX KPETHBIE U HEMPEPBIBHBIE CIydaliHble BETUYUHEI. | eHepanbpHas u

BbIOOPOYHAsi COBOKYIHOCTH. Buabl Be1OOpok. TpeboBaHus K BbI-
6opkam. lucnepcusi. JloBepuTenbHbIH HHTEPBAI U JJOBEPHUTEIb-
Hast BeposTHOCcTh YK-4.1 VK-4.2 OIIK-3.1 OIIK-3.2 OIIK-2.1

2 | Tema 2. ITouck daxro- | KonnuectBeHHbIE U KauecTBeHHBIE Ipu3HaKku. [lapamerpuueckue

POB, BIMAIOIINX HA
Iponecc

W HelapaMeTpudecKue Kputepuu cpaBHeHHs. CpaBHEHHE Cpe/l-
Hux, qucnepcuit, nonei. OIIK-2.2 OTIK-3.1 OI1K-3.2

Pasnen |l. Perpeccuonnbie mojaenu

4 Tema 1. Mogenn mu- | Koppensuusa u koBapuanus. CraTUCTHYECKass 3HAYUMOCTh KO-

HEWHOU perpeccuu sdppunuenta koppensuuu. Bunel  koppemsauuu.  Meton
HAaMMEHbIIINX KBAJIPATOB .

5 Tema 2. Monenu Henu- | 'erepockeqacTHIHOCTh OCcTaTKOB. CIOCOOBI JTMHEPIU3AIUN MO-

HEWHOU perpeccuu

neneil. IlpaBuna uHdorpapuku. CTpyKTypa HaydHBIX CTaTeil.
OI1K-2.1 OIIK-2.2 OIIK-3.1 OIIK-3.2 YK-4.1 YK-4.2

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

WNurepakTuBHOE OOydeHHE OOecleurnBaeT B3aMMOINOHUMAHHME, B3aUMOJICH-
CTBUE, B3auMooOoraieHrue. THTepakTHBHbIE METOJIMKM HU B KOEM Cllydyae He 3ame-
HSIOT y4eOHBI MaTepuai, HO CIIOCOOCTBYIOT €ro JIyYIlIEMYy YCBOEHHUIO U, UYTO OCO-
OCHHO Ba)KHO, POPMUPYIOT MHEHUSI, OTHOUIEHUS, HABBIKU IMOBEICHUS.
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Tabmuma 6

IlpuMeHeHNe AaKTMBHBIX U MHTEPAKTHBHBIX 00pPa30BaTe/IbHbIX TEXHOJIOT WA

e HaumeHoBaHuUe HCOJIb3yeMbIX AKTUBHBIX
11/-11 Tema u dpopma 3aHaTHS HHTEPAKTUBHBIX oﬁpas(zBaTeJILHLIX TEeXHOJ10-
rui

1 [Touck n nepBu4Has 06pabOTKa TaHHBIX JIP [TpesenTauus. Auckyccus.
Pemrenne wmup. 3agad Ha [1K

2 [Touck (hakTOpoB, BAMSIOMIUX HA IIPO- JIP IIpesenTanus.

1ecc KonTekctHoe obyueHue

3 Moaenu TMHEWHON perpeccuu JIP [Ipe3enTanus.
KonTekctHoe obyueHue

4 Mojenu HeTMHEHOM perpeccun JIP [IpezenTanus.
KonTekctHoe oOydeHune

6. Tekylunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTeCTALMSA M0
UTOraM OCBOCHUS IMCUUIIMHBI

6.1. TunoBble KOHTPOJbHbIE 32IaHUSI WIN HHbIE MAaTepPHAJIbI, HE00X01H-
Mble€ /1JI51 OLeHKM 3HAHUI, YMeHMd U HABBIKOB U (WJIN) ONbITA IeATEJIbHOCTH
Bormpocs! /1t TOATOTOBKH K KOHTPOJIBHBIM MEPOTPUITHAM (TEKYIIHN KOHTPOJID).

Yemuuwiti onpoc

Pasgen |. Mcxonuele naHHBIE UL MOAEIIHPOBAHHUS

Tewma 1. Ilonck ¥ nepBUYHAas O6Da6OTKa JaHHBIX

Kitaccel mozieneit B ucciae10BaHusX.

[lepeuncnuth eI MaTeMaTHUYECKOIO MOJIETUPOBAHUSI.
OcHOBHBIE TPEOOBaHMS K MATEMATUYECKUM MOJIEIISIM.

Oranbl MaTeMaTH4YECKOI0 MOIETUPOBAHUSL.

Bubl MaTreMaTHdecKux Mojiesie mo ¢oopMe IpeCTaBICHUS.
Buael Mozeneit mo xapakrepy MOJENIH.

OCO0EeHHOCTH IMIIUPHUECKUX MOJIENIEH.

JlocToMHCTBA U HEAOCTATKU TEOPETUUECKUX MOJEIIEH.
JlocToMHCTBA ¥ HEAOCTATKU AIMIMPUIECKUX MOJEIEH.

3aKOHBI pacIpeEIeHNs CIIydalHbIX BEINYHH.

OnucarenpHas CTaTUCTUKA CIyYallHBIX BEJIMYUH.

Bunel ciyyaitHoro otbopa

[Tpumeps! cepuitHON BEIOOPKHU

[Tpumeps! HalpaBI€HHOTO 0TOOpa

[Tprmeprl MexaHHUECKOH BBIOOPKH

Kak onpenenuts 00beM BEIOOPKH

Boruncnenue abCoMOTHBIX YacToT.

Boruncnenue OTHOCUTENBHBIX YaCTOT.

Oco0eHHOCTH TapaMeTPUUECKUX KPUTEPHEB ITPOBEPKH TUIOTE3
Oco0eHHOCTH HemapaMeTpUYECKHX KpUTEPUEB MPOBEPKU THITOTE3

Tewma 2. Ilouck d)aKTODOB BJIMAIOMMWX HA IPOLCCC

[ToHsiTHEe KaueCTBEHHBIX U KOJMYECTBEHHBIX (DaKTOPOB

Kpurepuit xu-kBagpar

CpaBHeHue BBIOOPOK € oMolbto kputepust CTbIOJCHTA.

IToHsAiTHE TUCTIEPCUOHHOIO aHAIU3A.

Ob6nacTh npUMeHeHHs 0JJTHO(AKTOPHOTO JUCIIEPCUOHHOTO aHANIN3A.

OO6nacThb MNPUMCHCHUA WU HCIIOJIb30BAHUC I[BYX(baKTOpHOFO AUCIICPCUOHHOI'O aHalin3a oe3
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MTOBTOPEHUI.

OO6nacTh IpUMEHEHHUsI ¥ UCIOJIB30BaHUE JIBYX()aKTOPHOTO AMCIIEPCHOHHOTO aHAJIM3a C I0-
BTOPEHUSIMHU.

[TapHbIil 1BYXBBIOOPOUHBIH t-TECT MJIs CPETHUX.

JIByXBBIOOPOYHBIH t-T€CT ¢ OTUHAKOBBIMU JTUCHIEPCUSMHU.

JIByXBBIOOPOYHBIH t-TE€CT € pa3InYHBIMU AUCTIEPCUSIMHU.

Yro Takoe TabIUIbl CONPSXKEHHOCTH

OcHOBHBIE 3TaIlbl MOCTPOEHUS TAOIHUI] CONPSKEHHOCTH

Hcnonp3oBanue Z-KpuTepust isl CPaBHEHUS ABYX TPYIIIL.

Hcnonb30BaHue y2-KpUTepHs AUl CPaBHEHHUS TPEX U 6ojiee TPYIIIL.

Pasgen |l. Perpeccrnonuslie MOOENN

Tema 1. Moaenu TUHEWHOMN perpeccuu

UTo Takoe BEKTOP BXOJHBIX IEPEMEHHBIX

Yto Takoe BEKTOP OMEX

Mozens napHoii perpeccuu u TpeOOBaHUS K €€ TOCTPOCHHUIO.

ToyeuyHble OLIEHKU BBIOOPKH

HuTepBanbHOe oLeHuBaHue. JlOBEpUTEIbHBIM UHTEPBAI U TOBEPUTEIbHAS BEPOATHOCTD IS
CPEIHET0 3HAYCHHUS.

Boeruncnenue ko3 dunmentos koppesiaun [Tupcona.

[TpoBepka cTaTucTHUECKOM 3HAYMMOCTH K03 duunenTa koppensiun [Tupcona

Mopens mapHOH JIMHEMHON perpeccun

TpeboBaHMs K TOCTPOESHUIO MOJAEIH MapHOH JTMHEHHOM perpeccuu

Onenka napaMeTpoB ypaBHEHHUs TaPHOM JIMHEHHOW PErPECCUM.

CyImHOCTh METOAa HAMMEHBIINX KBAIPaTOB.

I'oMOCKenacTUYHOCTD U IeTEPOCKENACTUYHOCTD OCTATKOB B MOJEIIH JINHEHHOM PErpeCCHH.
ABTOKOppeISIYs B MOAEIN JIMHEHHON PErPECCHUM.

WuTepBainsl Mporyo3a 1o JIMHEHHOMY YPaBHEHHUIO PETPECCHH.

Tema 2. Moaenu HETWHEWNHOM pErpeccuu

Henuneiinble perpeccMOHHBIE YpaBHEHUS.

JluHeanu3auus B HETUHEHHBIX pErpeccusix.

Bo3mosxkHocTH HagcTpoiiku «IlakeT aHanu3ay 37eKTPOHHBIX TaOIHIL

PaboTta co ctaTucTHUeCKUMHU (PYHKIIUSAMH 3JIEKTPOHHBIX TaOJIUI]

[TpaBuna hopmaTHpOBaHUS IEKTPOHHBIX JOKYMEHTOB.

[TpaBuna opopmieHus 6uOIMOrpaguuecKux CChUIOK.

Bo3moxnoctu PUHII,.

[Torick HAyYHO-TEXHUYECKUX TEKCTOB.

ITouckossle cucremsl PI'b.

[TpaBuiia uHporpapuky.

Co3aHue CKpBITHIX CIANUIOB.

Crangaptbl 0opopMIICHUS HAYYHOM JTOKYMEHTAIUH.

Heo0xoanMele 351eMeHTHI HayYHBIX CTaTel

DJEeKTPOHHBIE PECYPCHI AJIS IOUCKA PE3YIbTATOB HAYUHBIX HCCIEIOBAHUI
Bonpocwt ona ouckyccuu

Pazgen l. HcxonHble JaHHbBIE A1 MOJASINPOBAHUS

Tema 1. ITouck 1 iepBruyHas 00pabOTKa TaHHBIX

Kakue metoapl oTOOpa Mydliie NPUMEHSITh A7 UCCIEAOBaHUN: BOJAOMOTPEOICHUS KUIOTO UITU
MIPOMBINIJICHHOTO paiioHa, MMOKa3aTelieil KauecTBa BOABI B BOJIOMCTOYHHKE, CIIPOCa Ha OYTHIIMPOBA-
HYIO YUCTYIO BOY?

Ilpumepor munogwix 3a0au

Pasgen |. McxonHable naHHBIE JUIST MOAEIIHPOBAHUS
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Tema 2. [Touck ¢hakTOpOB, BIUAIONIAX HA IIPOLIECC

3anaua 1. t-kputepuit CtbrofieHTa /Ui 3aBUCUMBIX BbIOOpOK. TpybomnpoBoa umeeT 11 peMOHTHBIX
yuacTkoB. KonuuecTBo aBapuiiHBIX BBIE3JIOB 3a T'OJ] IO CaHAIMK TPYOONpPOBOAa U Yepe3 roj mocie
ee IIPOBEJEHUS MPUBEACHO B Tabiuie. PaznuyaroTcs JiM 4MCIO aBapuHHBIX BBIE3JIOB JIO M IIOCIE
caganuu?

1 25 22
2 23 25
3 28 23
4 29 22
5 35 30
6 31 27
7 24 20
8 24 19
9 38 32
10 26 25
11 20 20

3amaua 2. Pemuth npeapiaynyro 3aaauy ¢ nomoinbio T-kputepust Y MIIKOKCOHA.
3anaua 3. [IpoBepuTh BOCIPOU3BOAMMOCTD ONBITOB 110 KpuTeputo baprierra

Ne cepum onbITOB 1 onbIT 2 OTBIT 3 OmBIT 4 omnbIT
1 85,2 83,8 86,4

2 92,7 90,5 89,8 93,4

3 76,4 74,3 77,9

Ilpumepwvi ucxoOHvIX OAHHBIX UHOUBUOYATLHBIX 3A0AHULL
Ha odummansHoM caiite ABTOMAaTH3UPOBAHHOW WMH(OPMAIIMOHHONW CHCTEMBI

rocyJapCTBEHHOI0 MOHUTOPHHIAa BOJHBIX OOBEKTOB HAWTH JAHHBIE MHOTOJETHUX
HaOJII0ICHUI 33 BOJAHBIM 00BEKTOM, BHIOPAHHBIM U3 pa3jiena:

Ne

IToka3arenn

Pacxoz BBl peK, pyubeB, KaHaJIOB, Ky0. M/C

YpoBHHU BOABI PEK, PYUIbEB, KAHAIOB, CM

YPOBHI/I BOJbI 03€p, MIPYAOB, 06B0,I[HGHHBIX KapbepoOB, BOAOXPAHWINIL, CM

PaCXO,I[LI B3BCIHICHHBIX U BJICKOMBIX HAHOCOB (KF/C)

KagectBo BOJIbI HOBCPXHOCTHBIX BOJAHBIX 00BEKTOB (FH,I[pOXI/IMI/I‘IeCKI/Ie HOKa3aTeJ'II/I)

OO BWIN(F-

CBCI[GHI/I?[ (6] CaHI/ITapHO'3HI/II[CMI/IOJ'IOI"I/I‘I€CKOI71 00CTaHOBKE Ha BOJIHBIX 00BEKTaX - HCTOUHHMKAX XO3HCTBEHHO-
IIMTBCBOI'O BOI[OCHa6)K€HI/I$I

~

CBCI[GHI/I?[ 0 3arps3HCHUN BOJAHBIX 00BEKTOB - HCTOUHHUKOB XO3SHCTBEHHO-ITUTHEBOTO BO,HOCHa6)KeHI/I$[

CaejieHHs O PaaUAl[HIOHHON 0E30MACHOCTH BOAHBIX OOBEKTOB - UCTOYHHKOB XO35SHCTBEHHO-MUTHEBOIO BOJO-
CHaOKeHUs

CBelieHHS O CAaHHTAPHO-AMHIEMHOJIOTHICCKOH 00CTaHOBKE Ha BOAHBIX O0OBEKTAX, UCTIONB3YEMBIX UL peKpea-
LIUOHHBIX LeJIEN

10

JlarHbIe HaOMIOIEHN 32 BOMHBIMU 00BbeKTaMH (X MOP(POMETPHIECKUMHI 0COOCHHOCTSIMH )

Hepeqenb 60NpPOCO6, BbIHOCUMbDLX HA NPOMEINCYMOUHYIO ammecmayuiro (3K3GM€H):

1.
2.

w

No ok

o

CocTaB 1 0COOCHHOCTH OaHKa JaHHBIX.
ba3zsr nagaeix [ TC METEO.
['enepanpHas U BIOOpOUYHAs COBOKYMHOCTH. Buapl BbiOOpok. TpeboBanus k
BBIOOPKAM.
MeTtonbl hopMHupoBaHUS BHIOOPOYHBIX COBOKYITHOCTEH
[Tpocras ciyuaiinas, CuctemaTnueckas ciaydaiiHast BbIOOpku. [Ipumepsi.
Cepuitnas (rae3nonas), Llenenanpasnennasi, Ksotnas, Beioopka. [Ipumepsi.
['padrueckoe n3o0pakeHNEe BapUAIMOHHBIX PSIOB: MOJUTOH, TUCTOTpaMMa U
KyMYJIATA.
Toueunble o1ieHKU BbIOOpKHU. OnipeieneHue 00bemMa BEHIOOPKH.
HNuTepBanbHOE oOlLeHUBaHUE. JlOBEpUTEIBbHBIN WMHTEPBAT W JNOBEPUTEIIbHAA
BEPOSTHOCTD JIJIsI CPETHETO 3HAYCHUSI.
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10.ITpoBepka cratuctuueckux rumnores. [lapamerpuueckue runoressl. Kpurepuu
3HAYUMOCTH.

11.TTpoBepka runoTe3sl O 3aKOHE paclpeiesieHus TeHepaIbHOM COBOKYITHOCTH 110
kputeputo Kpamepa-Muzeca-CmupoHsa.

12.1lenu TUCTIEPCHOHHOTO aHAIU3A.

13.ITpoBepka runoTe3 0 paBeHCTBE CPEIHUX JIBYX HOPMAJIbHBIX T€HEPAIbHBIX CO-
BOKYITHOCTEM.

14.TIpoBepka TUMOTE3 O PaBEHCTBE AUCIEPCUI JIBYX HOPMAaJIbHBIX T€HEpPATbHBIX
COBOKYITHOCTEM.

15.06nacTh MPUMEHEHUS M HUCIOJB30BaHHWE OAHO(MAKTOPHOTO HUCIEPCHOHHOTO
aHaJIH3a.

16.006nacTh MPUMEHEHHUS W HCIOJNb30BaHHE ABYX(AKTOPHOTO IUCIEPCHOHHOTO
aHanu3a 0e3 NOBTOPEHUM.

17.06mactb MpUMEHEHHUs U HCHOJb30BAHHE JBYX(PAKTOPHOTO IUCIEPCHOHHOTO
aHaJM3a C MOBTOPEHUSIMHU.

18.T1apHbIif 1BYyXBBIOOPOYHBII t-T€CT /ISl CpEeTHUX.

19.JIByXBbIOOPOYHBIH t-TECT C OJJUHAKOBBIMU JUCTIEPCUSIMHU.

20.1ByxBBIOOPOYHBIH I-T€CT C Pa3IMYHBIMU JUCTIEPCUSIMHU.

21.Mogenb mapHO# perpeccuu U TpeOOBaHUS K €€ TOCTPOECHHUIO.

22 .VIHTepBalbl MPOTHO3A 110 TMHEHHOMY YPAaBHEHHIO PETPECCHUH.

23.01eHKa mapaMeTpoB YpaBHEHUS MMAPHON JIMHEWHON perpeccum.

24 HenuHeliHbIE pErpeCCUOHHBIC YPABHEHHS.

25.1lenn MaTeMaTHYECKOTO MOICTUPOBAHUSI.

26.TpeboBanMs K MAaTEMAaTHIECKUM MOJIEISIM TIPOIIECCOB.

27.Buapl HETMHEHHOM PErpecCcu.

28.Jluneanu3anys B HEIMHEWHBIX PErPECCHsIX.

29.Buas MaTeMaTHYECKUX MOJEIIEH.

30.I'oMoCKeTaCTHIHOCTh OCTAaTKOB. TeCThI TPOBEPKH.
6.2. Onucanue noka3arejeid U KpUTeprUeB KOHTPOJIA YCIIeBA€MOCTH, OIM-

CaHH¢ IIKAJ OICHUBAHUA

JIJist OLIEHKW 3HAaHWM, YMEHUMW, HABBIKOB U (POPMUPOBAHUS KOMIIETCHIIUU I10

JUCHUIITIMHC MOXKCT IPUMCHATHCA TpPpadUIIUMOHHAA CHCTCMAa KOHTPOJA M OICHKH
YCIIEBAaCMOCTH CTYACHTOB. HpI/I HCIIOJIBb30BaHUU TpaI[HHHOHHOﬁ CUCTCMBI KOHTPOJIA U
OLCHKHU YCIICBACMOCTH CTYACHTOB JOJIKHBI OBITH MpCACTaBJICHbI KPUTCPUN BBICTAB-
JCHUA OLICHOK IIO IICTBIpCX63,J'IJ'IBHOI\/'I CUCTCMC «OTIIMYHO», «XOpOoII0», «yaAOBJICTBO-
PUTCIBbHO», KHCYJOBJICTBOPHUTCIILHO).

Kpurepuu oneHuBanusi pe3yJibTaToB 00y4eHUsA
TabOmuma 7

Ounenka Kpurepun oneHuBanus

OLICHKY «OTJMYHO» 3aCITy>)KUBAET CTYJICHT, OCBOUBIINIA 3HAHUS, yMe-
HUS1, KOMIIETEHIIUU U TEOPETUUIECKUI MaTepua 6e3 mpoOeoB; BBIMOJ-
HUBIIWUN BCE 3aIaHUS, IPETyCMOTPEHHBIE YYeOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM yPOBHE; MPAKTUYECKUE HABBIKH MPO(deccroHaIbHO-
r0 MPUMEHEHHS] OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

KoMnerenuumn, 3akpeniéHHple 3a AUCIHUIUIMHON, ¢OpMUPOBaHBI HA
YPOBHE — BHICOKHIA.

Bricokuuii ypo-
BEHb «5»
(0TIHMYHO)
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OLICHKY «XOPOILLO0» 3aCIyKUBAET CTYJIEHT, TPAKTUYECKU IIOJTHOCTBIO
CpenHuii ypoBEHb | OCBOMBILNI 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUUYECKUI MaTepH-
«» aJl, ydeOHbIE 331aHUs HE OLICHEHbl MAKCUMAJIbHBIM YUCIIOM OaJIJIOB, B
(xoporo) OCHOBHOM C(pOPMHUPOBAI MPAKTHYECKHE HABBIKH.
Komnerenuun, 3akperyi€HHbIC 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — XOpOIIHii (CpeIHuii).

OLICHKY «yJAOBJICTBOPUTEJIbHO)» 3aCIyKUBAET CTYACHT, YACTUYHO C
poOesiaMy OCBOMBILIUH 3HAHUS, YMEHUS, KOMIIETEHIIMU U TEOpETUYE-
CKUH Marepuai, MHOTHe ydeOHble 3a1aHus JINOO He BBINOIHUI, JTU00
OHH OLIEHEHBI YUCIIOM 0aJUIOB OJM3KUM K MUHUMAJIBHOMY, HEKOTOpbIE
IPAaKTUYECKUE HaBBIKU HE CHOPMHUPOBAHBI.

KoMnereHuum, 3akperi€HHbIe 3a JUCLHUIUIMHON, ¢OPMHPOBAHBI HA
YPOBHE — I0CTATOYHBIIA.

[Toporossiii ypo-
BeHb «3» (ynoBIe-
TBOPHUTENHHO)

MuHuManbHbIA | OLIEHKY «HEYAOBJIETBOPUTEIBHO» 3aCIy)KMBAET CTY/IEHT, HE OCBOMBIIUI
YPOBEHb «2» (He- | 3HaHUS, YMEHUS, KOMICTCHIIMN U TEOPETHUYECKUI Marepuaj, yuyeOHbIe
YAOBJICTBOPH- 3aAaHus HC BBIIIOJIHUII, IIPAKTUYCCKNEC HABBIKH HEC C(l)OpMI/IpOBaHbI.
TEJIHHO) KoMnerenuun, 3akperiéHHple 3a JMCHUIUIMHON, He C()OPMUPOBAHBI.

7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMALINOHHOE o0ecnevyeHre TUCIUTIINHbI

7.1 OcHOBHas JauTEpPaTYypa

. 'ony6eBa H.B. Marematuueckoe MOACIUPOBAHUE CHUCTEM U MPOIECCOB.

Yuebnoe nmocobue. M.: Uza-Bo Jlans, 2021, 192 c¢. DaexkrponHbiit pecypc. o-
CTYII u3 OBbC «JIaHb»
https://e.lanbook.com/book/768257category=916&publisher=905

. I'puropeses 1O.JI. MeToapl ONTUMANBHOTO IUIAHWPOBAHUS SKCIIEPUMEHTA: JIH-
HelHbIe MoJien. YueOHoe nmocoobue. M3n-po Jlanp, 2021, 320 c. DIeKTPOHHBIH

pecypc. Hoctyn u3 2bC «JIaHb»
https://e.lanbook.com/book/659497category=916&publisher=905

. 'apmam, A. H. DKOHOMHKO-MaTeMaTU4E€CKHE METOJIbl U MPUKIIAJIHBIE MOJE-
av ;. ydyeOHuMK Juisi  OakanmaBpumata U maructpatypel/  A. H. I'apmamn,
. B. Opnoga, B. B. ®enocees ; noxa penakuueit B. B. ®enoceeBa. — 4-e uzj.,
nepepad. u mon. — Mocksa : U3marensctBo Opaiit, 2022. — 328 ¢. — (ba-
KajmaBp u maructp. Akamemuyeckuit kypc). — ISBN 978-5-9916-3698-8. —
Tekcr : anexktponHslii // OOpaszoBarenvHas miatdgopma FOpalt [caliT]. —
URL.: https://urait.ru/bcode/507819 (mata oOpamenus: 19.10.2023).

7.2 JlonoJIHUTEe/ILHAS JIUTEPATypa

. DKOHOMHKO-MaTEeMaTHUYECKHUE METO/IbI M TIPUKJIaTHbIe Moaenu [Tekct] : yued-
HOE 1MocoOue NSt CTY/I. By30B IO 3KOH. criell.; Pexomena. M-Bom o611, u ipod.
obpaz. PO / B. B. ®enocees, A. H. I'apman, JI. M. Jlaitut6eros; Pen. B. B.
®denocees. - M. : KOHUTH, 2002. - 391 c. (66 3k3).

. 3anu3nsk B. E. BBejenue B MaTeMaTuueckoe MOJICIIUPOBAHKE : yUeOHOE T10-
cobue nis By3oB / B. E. 3anuznsk, O. A. 30;10T0B. — MockBa : M3natenbcTBo
FOpaiit, 2023. — 133 c. — (Bricuiee obpazoanue). — ISBN 978-5-534-
12249-7. — TekcT : anekTpoHHbIi / ObpazoBarenbHas miatdopma FOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/518435 (narta obpamenus: 27.10.2023).

. BockobotinukoBa H0.E. Dxonomerpuka B EXcel: mapHble ¥ MHOXECTBEHHbBIC
perpeccuoHHbie Mojenu. YuebHoe mocodue. M.: U3n-so Jlans, 2021, 260 c.
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https://e.lanbook.com/book/76825?category=916&publisher=905
https://e.lanbook.com/book/65949?category=916&publisher=905
https://urait.ru/bcode/507819
https://urait.ru/bcode/518435

DJIEKTPOHHBIN pecypc. Hoctyn u3 2bC «JIaup»
https://e.lanbook.com/book/108319?category=916&publisher=905
4. 7.3 HopmaTuBHbIE IPABOBbIE AKTHI

1. 149-®3 O6 undpopmanuu, HHPOPMAIMOHHBIX TEXHOJOTHIX W O 3aluTe MHPOpMa-
uH. [DIeKTpoHHEIH pecypc]. — Pexxum goctyma: http://www.consultant.ru/ (Toctyn
CBOOO/IHBIN)
7.4 MeToauyecKkue yKa3aHusi, peKOMeHIAUM U JPyrue MaTepuajbl K 3a-

HATHUAM

OOyueHre 1o AUCITUIUTMHE COCTOWT W3 BBHITIOJIHEHUS Ja0OpaTOpHBIX paldoT B
KoMIbIOTepHOM Kiacce. Kaxknas nmaboparopHas paboTa CTpYKTYpHO COCTOUT U3 JBYX
4acTe: TEOPETUYECKOM M MPAKTUUYECKOW. B Hauane 3aHATHS CTYAEHTHI OCBAUBAIOT
TEOPETUUYECKHE OCHOBBI, HEOOXOAMMBIC JJII PACUCTHOTO BBHITIOJHEHHUS 3a/IaHUN B Ja-
6opatopHoii padote. JlabopatopHbie PaObOTHI BBHITOIHSIOTCS CTYJICHTaAMH Ha OCHOBA-
HUU COOpPAHHBIX CaMOCTOSATENIBHO O(PUIIMATBLHBIX OTPACIEBbIX CTATUCTUUYECKUX JaH-
HeiX. Kaxknas mocnenyromas pabora 0a3upyeTcsi Ha pe3ysibTaTaX pacyeToB, BBINOJ-
HEHHBIX B MPEbIIYIIEH padoTe.

8. [lepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHMKANIMOHHOM ceTH
«/HTEepHeT», HeOOXOAUMBIX VISl 0CBOCHH S JUCHHUILIHHBI

1. Peectp @DepepanbHbIX TOCYJAPCTBEHHBIX  HMH(POPMAIMOHHBIX  CHCTEM
http://rkn.gov.ru/it/register/ (oTKpbITBII 10CTYII)

2. ABTOomaTH3uUpOBaHHAs HH(POPMAIMOHHAS CHCTEMa TOCYJIapCTBEHHOTO MOHU-
TOPUHTA BOAHBIX 00BEKTOB https://gmvo.skniivh.ru/index.php?id=1(oTKpbIThIH
JOCTYTI)

3. Cneuuanu3upoBaHHbIE MAaCCHUBBI IS  KIMMATHYECKHX  MCCIEIOBaHUMN
http://aisori.meteo.ru/ClimateR (oTKpsITHI OCTYTI)

4. OduuunansHelii cailT BeepoccHilckoro Hay4HO-UCCIEA0BATEIbCKOTO UHCTUTY-
Ta TUApoMeTeopoiornyecko napopmaiuu. Crenuaiu3upoBaHHbIE MacCHBBI
http://meteo.ru/data (oTKpbITHII 1OCTYII)

5. OdunmanbHbI caliT cy)Obl TOCyIapCTBEHHON craTcTUku PD_www.gks.ru
(OTKpBITHIH J0CTYII)

6. OdurnmanbHbIN caT MEKTyHaPOIHBIX KoH(DepeHui IEEE
https://www.ieee.org/conferences/ (OTKpBITBIH JOCTYII)

7. OduruanbHBIA CAaUT MEXIyHAPOIHONU CUCTEMbl SCOPUS (aBTOpCKUil Ipoduiib)
https://www.scopus.com/freelookup/form/author.uri (oTkpbIThIH MOCTYIT U3 Ce-
TH YHUBEPCUTETA)

8. OdunmanbHeiil caldT Beicieit ArtectanimonHoi komuccuu Poccutickoit deje-
parmu http://vak.ed.gov.ru/ (oTkpbITBIH TOCTYII)

9. IlepeyeHb NPOrpaMMHOro odecriedeHUs1 1 HHPOPMANMOHHBIX CIIPABOYHBIX
CHUCTEM

3aHgaTHs IMPOBOJATCA B ayAUTOPHAX, 060py,Z[OBaHHBIX MepCoOHaIbHBIMN KOMIIb-
IOTCpaMu, O6’bGI[I/IHeHHI>IMI/I B JIOKAJIbHYHO CCThb C BBIXOJIOM B MHTCPHCT C 00s13aTeNn-
HBIM HAJIMYHUECM IIPOCKTOPA AJIA1 BOSMOKHOCTH IIOKAa3a Hpe3eHTaHI/Iﬁ H 3KpaHa.
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https://e.lanbook.com/book/108319?category=916&publisher=905
http://www.consultant.ru/about/software/systems/#build
http://aisori.meteo.ru/ClimateR
http://meteo.ru/data
http://www.gks.ru/
https://www.ieee.org/conferences/
https://www.scopus.com/freelookup/form/author.uri
http://vak.ed.gov.ru/

Ta0muma 8

IlepeyeHb MPOrpaMMHOro odecneyeHus

HaumenoBanu
Ne ero € | Haumenosanmue Tun T'on
pa3iena yyeOHoi ABTOp
n/n NporpamMmbl NMPOrpaMMBsl pa3padoTku
JAMCIMILTHHBI
1 |Bce pa3znens MS Excel pacueTHas Microsoft | 2010 u nmo3aHee
2 | Bce paznuenst MS Power Point | neMoHCTpaIiioHHas Microsoft | 2010 u mo3nuee
3 | Bce pasgenst MS Word pacueTHas Microsoft| 2010 u mo3aHee
4 | Bce pasgens Internet Explorer |mouckoBas Microsoft| 2010 u mo3anee

10. Onucanue MaTepuaJIbLHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOIi 115
OCYLEeCTBJICHHS 00Pa30BaTEJIbLHOI0 MIPOLECCa 10 AUCHMILIMHE

Tabmaua 9

Cgenenusi 00 00ece4eHHOCTH CIIEHUATH3UPOBAHHBIMYU Ay IUTOPUSAMH,
Ka0uHeTaMu, JadopaTopusiMu

HanmenoBanue cnemuajbHbBIX
noMeneHuid U moMeneHu
JJISI CAMOCTOSITE/IbHOM pado-
ThI (Ne yueOHOrO0 KOpmyca, Ne
ayAUTOPHH)

OCHAIIEHHOCTH CHEIHAJLHBIX IOMEINEHUH 1 IMOMeIeHH i
JJIS1 CAMOCTOSITEIbHOM PadoThI

1

2

Ne29
(yn. Bonbmias AkagemMudeckas,
nom 44, ctp. 3), aya. 203 yyeo-
Has 1abopamopusi, yuyeoHas
ayoumopust 015 2pYynnosulx U
UHOUBUOYATILHBIX KOHCYIbMA-
yutl, yuebHasn ayoumopus 0
meKywe2o0 KOHMpOoJsi U PoMe-
JACYMOYHOU ammecmayuu, no-
Mewjerue 01 CAMOCMOosmelb-
HoU pabombl

[Tepconanbubrit komnbioTep 32 mt. (MHB. Ne
210134000001134; 210134000001192;210134000001193;
210134000001194;210134000001195; 210134000001196;
210134000001197;410134000000590; 210134000001181,
210134000001182;210134000001183; 210134000001184;
210134000001185; 210134000001186:210134000001187,
210134000001188; 210134000001189; 10134000001190;
210134000001191; 210134000001168; 10134000001169;
210134000001170; 210134000001171; 10134000001172;
210134000001173; 210134000001174; 10134000001175;
210134000001176; 210134000001177; 10134000001178;
210134000001179; 210134000001180)

CNet Switch CNSN-1600 2 mt (MuB. Ne 410134000000196;
410134000000196)

but6mmorexa nm. H.M. XKenes-
HOBa

(JIucrBennnyHas amies, 1. 2 .1,
koM. 133)

UutanbHblil 3a7. 12 KOMIBIOTEPHBIX MECT C JIOCTYIIOM B 3JIEK-
TpoHHbIN KaTanor [{Hb nu UaTepHer.

KoMHaTbl caMONOATOTOBKH CTY-
JIEHTOB B OOIIEKUTHUAX

11. Meroauyeckne peKOMeHIANUM 00YYAIOIIUMCS 10 OCBOCHUIO TUCHMUILIHHBI

OO0pa3zoBaTeNbHBINA MPOIECC MO JUCIUIUIMHE OPraHU30BaH B (hopme y4eOHBIX
3aHATHI (KOHTaKTHas paboTa (ayIMTOPHOW M BHEAYAUTOPHOM) 00ydaromuxcs ¢ mpe-
MO/IaBaTEJIEM U CaMOCTOsTeNbHas paboTa oOydaromuxcs). YueOHble 3aHsATUs (B TOM
YHCIIe 10 pealn3aliy MPAKTUYECKON MOATOTOBKH) MPEACTABICHBI CICTYIOIUMU BU-
JaMH, BKIIOYash yd9eOHBIC 3aHSATHUS, HANPABIEHHBIE HA MPAKTHUYECKYIO MOITOTOBKY
oOy4JaronmMxcsi U MPOBEACHHE TEKYIIEro KOHTPOJIS yCIEeBAEMOCTH: J1adOpaTOpHbIE
paboThl (3aHATHS CEMHUHAPCKOTO THWIIA); TPYNIOBBIE KOHCYIbTAIlMH; WHIUBHIYab-
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HbI€ KOHCYJIbTAIIMU U UHbIE YYEOHbBIC 3aHSTHS, IPEAYCMATPUBAIOIINE UHIUBU Ty aIb-
HyI0 paboTy mpenojaBareiiss ¢ OOy4aroIIMMCS; caMOoCTOsITeNbHass paboTa o0yuaro-
nxcs. Ha yaeOHbIX 3aHATUSAX 00y4aroluecs BBIMOIHIIOT 3alJIAaHUPOBaHHbIE HACTO-
AIENd TPOrpaMMON OT/IENIbHbIE BUbI YU€OHBIX pa0dO0T, B TOM YHUCIE OTACIbHBIX dJie-
MEHTOB PalO0T, CBS3aHHBIX C Oyayliei mpodeccuoHaIbHOM IeITeNbHOCTBIO.

AKTHBHO-TBOPYECKUN MOJAXOJ] K paboTe ¢ ydeOHbIM MaTepuaioM Ha Jiabopa-
TOPHBIX paboTax 00YCIOBIIEH Ka4eCTBOM MOJATOTOBKU CTYJEHTa K 3TUM ¢dopMam 3a-
HSTHUI. B MEPUOJI CAMOCTOSTEIbHONH pabOThl, aKTUBHBIM YYaCTHEM B OOCYXKICHUU
BOIIPOCOB M PEIICHHUH 3a]a4 Ha 3aHATUAX. B 3TUX LeNsX 3a1add, BBIHOCUMBIE IS
pelieHusi, MOJDKHBI OBITh TIIYOOKO M3y4YeHBI, MPOAYMaHbl, MPOAHATU3UPOBAHBI U
IPECTaBICHbI B KOHCIIEKTaX B BUE (POPMYI U MOJIeIeH B IEPHO CAMOCTOSTEILHON
pabotel. CamocTtosiTenbHas paboTa CTyAeHTa SIBISIETCS BaXXKHBIM BHJIOM YYEOHOU pa-
00Tbl B YHUBepcuteTe. OCHOBHBIMU BHUJIAMU CAMOCTOSITEILHOW BHEAYJAUTOPHOU pa-
00THI MO y4eOHOU aucHUIUIMHE «MaTtemMaTu4eckoe MOJEIUPOBaHUE TMPOIECCOB B
KOMITOHEHTaX MPUPOJABI» SBISIOTCA: CAMOCTOATENIBHOE YIITyOJI€HHOE U3Y4YEeHHUE pas-
JIeJIOB y4eOHOM AMCHUUIUIMHBI C IOMOILBIO PEKOMEHIOBAHHOW JINTEpaTypbl, UHTEPHET-
pecypcoB, MOBTOPEHUE U 0pa0OTKa U3JI0KEHHOTO Ha 3aHATHSAX MaTepuala, coop uc-
XOIHBIX JAHHBIX JUI MOJEIUPOBAHUS B INI0OATBHON CETH, MOBTOP pEIIaeMbIX 3a]a4
JI0OMa, CaMOCTOSITENIbHYI0 paboTy ¢ MPOrpaMMHBIM OOECII€UYEHHUEM M MOATOTOBKY K
DK3aMEHY.

[ToaroroBka k 3k3amMeHy. K sk3ameHy HEOOXOAMMO TOTOBHTCS IIEJICHAINPAB-
JIEHHO, PETYJISIPHO, CHCTEMAaTHYECKH U C MEPBBIX JTHEW 0Oy4EeHHS MO JAHHOW AUCIIH-
nmHe. [lonpITka OCBOUTH TUCHMIUIMHY B IIEPHOJ HEMOCPEACTBEHHON MOATOTOBKU K
’K3aMeHy, KaK MpPaBWIO, ObIBAET MaJO MPOAYKTUBHOW M HEAp(PeKTUBHOUI. B camom
HayaJle U3y4eHHs Yy4eOHOU NUCHMIUIMHBI HEOOXOAMMO O3HAKOMUTHCS CO CIEAYIOIIEH
y4eOHO-METOIMUECKON TIOKYMEHTAIMEeH: MpOorpaMMoi Mo yueOHOU JUCIUIUINHE; TIe-
pEYHEM 3HAHMI, HABBIKOB U YMEHHUI, KOTOPBIMHU CTYJIEHT JIOJKEH OBJIAJETh, COCTa-
BOM KOMIIETEHLIUH, KOTOPHIMU HEOOXOUMO BIIAJETh [10 OKOHYaHUM U3YUYEHUS Kypca;
TEMaTUYECKUM IIJIAHOM M JIOTUKOW M3Y4YE€HUS AUCLUIUIMHBL; [IJIJAHAMU 3aHIATHI U TH-
IIaMU pelIaeMbIX MPUKIIAIHBIX 3a7a4; OpraHu3alued KOHTPOIbHBIX MEPOIPUATHI IO
IPOBEPKE TEKYLIECH YCIEBAEMOCTH; PEKOMEHIOBAaHHOW JIMTEPATypOd W UHTEPHET-
pecypcamu; MepeyHeM BOMPOCOB IO MOATOTOBKE K 3K3aMeHYy. DTO MO3BOJUT cop-
MHUPOBaTh YETKOE MpeACTaBiIeHHEe 00 00beMEe U XapaKTepe 3HaAHUI U YMEHUU, KOTO-
pBIMH Hazl0 OyJET OBJAJETh MO AucUUIUIMHE. CHCTEMaTUYECKOe BBINOJHEHUE yueo-
HOU paOOThl HA TPAKTUYECKUX 3aHATUSAX MO3BOJUT YCIEIIHO OCBOUTH AUCIUIUIMHY U
CO31aTh XOPOILIYyI0 0a3y IJs cAa4yu dK3aMeHa.

Buab u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH.

CtyaeHT, NponyCTUBIINNA 3aHATHUS, 00S3aH IPUHECTH KOHCTIEKT 3aHSTHSL.

12. MeToauveckne peKOMeHIAMH MPENoAABATESIM 10 OPraHUu3aluu 00ydeHust
10 JUCUMIIUHE

3aHATHS 110 TUCIUIUIMHE MPOBOJATCA B cleAyromux (Gopmax: mabopaTopHbie
paboThl. BakHBIM MOMEHTOM TIPH OOBICHEHUH TEOPETUUECKOTO MaTepuaia K pabore
SBIIICTCS TIPEAYIPEXKICHUE TTACCUBHOCTH CTYJICHTOB M 00€CTIeueHre aKTUBHOTO BOC-
MPUSATUS U OCMBICIICHUS UMW HOBBIX 3HaHM. Ompenensioiniee 3HaueHne B PEIICHUH
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ATOM 3aJ]a4ll UMEIOT J[Ba IUJIAKTHUECKUX YCIOBUS: BO-TIEPBBIX, CAMO H3JI0KEHUE Ma-
TepHuaJa 1ejaroroM J0HKHO ObITh COAEPKAaTEIbHBIM B HAYYHOM OTHOLIEHUH, )KUBBIM
U UHTEpPECHBIM MO (opme; BO-BTOPHIX, B MPOLIECCE YCTHOTO HU3JIOKEHMS 3HAHUN
HE00XO0MMO MPUMEHSTh 0COObIE MearoTHYECKUe MPUEMbl, BO30YXKAAIOUTUE MbICITH-
TEJIbHYI0 aKTUBHOCTH CTY/ICHTOB U CIIOCOOCTBYIOIINE MOICPKAHUIO UX BHUMAHUS

OnuH U3 3TUX TPUEMOB — co30aHue npoobaemuou cumyayuy. CaMbIM TIPOCTHIM
B JJAHHOM CJIy4ae SIBJISICTCS JIOCTATOYHO YETKOE OMpE/eICHIEe TEMbl HOBOTO MaTepH-
aJla ¥ BBIJICJICHUE TE€X OCHOBHBIX BOIIPOCOB, B KOTOPBIX HAJICKUT Pa3oOpaThbCs CTy-
nentaM. Obpamuas césa3b - AKTyanu3auus MMOJYYEHHBIX 3HAHUN IyTEM BBIICHEHHUS
pEaKIy YIaCTHUKOB Ha 00CY)K/1aeMbIC TEMBI.

Jlabopamophvie pabomsl Pa3BUBAIOT HAYYHOE MBIILIICHUE U PEYb CTYIACHTOB,
MO3BOJISIOT TIPOBEPUTH MX 3HAHUSI, B CBS3M C YEM BBICTYMAIOT BAXKHBIM CPEICTBOM
JIOCTATOYHO OTNEpPaTUBHOW 0OpaTHOM CBsI3U. JJis ycnenHoN NOJrOTOBKH K 3aHSITHSIM
CTYJIEHTY HEBO3MOXXHO OTPaHUYMTHCS CIyIIaHMEM BBOJHOIO Marepuana. TpeOyercs
npeaBapuTesibHasg CaMOCTOATeNbHAs paboTa CTYJCHTOB MO T€ME IUIAaHUPYEMOTo 3a-
Hsatusa. He Moxer ObITh 1 peun 00 3QHEeKTUBHOCTH 3aHATUMN, €CIIU CTYJICHTHI IIpeiBa-
PUTEIBHO HE MOPabOTAIOT HAJl KOHCIIEKTOM, YU€OHUKOM, Y4€OHBIM MTOCOOHEM, YTOOBI
OCHOBATEJILHO OBJIAJIETh TEOPUEN BOIpOCa.

NurtepaktuBHOE OOydeHHE OO€CIeUrMBaeT B3aMMOIOHUMAHHE, B3aHMOJICH-
CTBHUE, B3anmMooOorarieHue. MIHTepakTHBHBIE METOIMKH HU B KOEM Cliydae HE 3ame-
HSIOT TCOPETUYECKUH MaTepuas, HO CIIOCOOCTBYIOT €T0 JIYYIIeMy YCBOCHHUIO M, YTO
0COOEHHO BakHO, (DOPMUPYIOT MHEHUS, OTHOIICHUS, HAaBBIKK MOBeneHUs. VHTepak-
THUBHBIC METO/IBI IPUMEHSIOTCS Ha TJAOOPATOPHBIX padoTax.

lIpezenmayuu ¢ ucnorvsoganuem pasiuyHbIX BCHOMO2AMENbHbIX CPEeOCm8 C
oocysicoenuem. VICTIONB3YIOTCS pa3IMYHbIC BCIIOMOTATEIBHBIE CPEICTB: TOCKA, KHU-
T, CITAMIBI 11 KOMITBIOTEPOB U T.I. IHTEpaKTHBHOCTH 00€CTIEUNBACTCS MTPOIIECCOM
MOCJICAYIOIIETO 00CYKICHHUS.

Pewenue unousudyanvruvlx 3a0au Ha nepcoHaAIbHOM KOMNbiomepe COCTABIISIET
BOXHYIO 4acTh Kypca. MHauBuayanpHas 3ajada TOJBKO Toraa OyneT pelieHa mpa-
BUJILHO U OBICTPO, KOT/Ia CTYJEHT BHUMATEJIHHO BBICIYINAN MPEABAPUTEIBHOE 00b-
SCHEHHE TUTIOBOW 0OIIEeH 3a7auu U MOJTYYUJI OTBETHI OT MIPENojaBaTesis Mo BCeM He-
SICHBIM BOIIPOCaM CO3J/IaHUS MOJIEJIH U €€ TPOTrPaMMHON pean3aliuu.

[Iporpammy pazpaborana: //

KonnpareeBa Onpra BiiannmupoBHa,
KaHAUAAT TEXHUYECKUX HAYK, JOLEHT
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PELIEH3USA
Ha pa0o4y10 NporpaMmy AU CHHUILIMHBI
b1.0.7 «MaTtemaTu4ieckoe Moie IMPOBaHUE MPolleccOB B koMnoHeHTax npupoas» OIIOII BO
no HanpasjeHuio 20.04.02 — IIpuponoodycTpoiicTBO U BOJ0ONOIb30BAHUE
HanpaBJeHHOCTh: «[ludpoBusanms nHxeHepHbIX cucteM B ATTK».
(kBaju(puUKanUs BbINTYCKHUKA — MATHCTP)

KonecuukoBoii Mpunoit AnekceeBHoi, rinaBHbIM MHXeHepoM OOO «TexHompoeKkT», KaH-
TUAAaTOM TEXHUYECKMX HayK  (Jajee 1o TEKCTYy PelieH3EHT), IpOoBeJeHa pelieH3us padouei mpo-
rpaMMbl JUCHUIUTUHBL «MaTeMaTHuecKoe MOJAETUPOBAHUE MPOILIECCOB B KOMIIOHEHTAX MPHUPOJIbI»
OIIOIT BO mo nampasnernto 20.04.02 IIpupomooOycTpoiicTBO W BOJOMOJIB30BAaHUE HAIPABIICH-
HocTh «lludpoBuzanus unxeHnepusix cucteM B AIIK», paspaborannoit B ®I'BOY BO «Poccwii-
CKU#l rocynapcTBeHHbIN arpapHblii yHuBepcuteT — MCXA umenn K.A. Tumupssesa», Ha kadeape
CAIIP u umxkeHepHbIX pacueToB (pazpadotunk — KonapareeBa Onbra BnaguMupoBHa, TOIEHT Ka-
¢denpst CAIIP 1 nHXEHEPHBIX pacuyeToB, KAHAUIAT TEXHUYECKUX HAYK).

PaccmoTpeB npezicTaBieHHbIE HA PELEH3UI0 MaTepUAIIbl, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

1. [IpenbsaBnennas pabouas mporpaMma AUCHMILTUHBI «MaTeMaTudeckoe MOAETUPOBaHUE
IIPOLIECCO B KOMIIOHEHTaX MpUPObIBY (Hanee mo tekcty Ilporpamma) coomsemcmeyem tpedoa-
HusiM OI'OC BO no nampasnenuto 20.04.02 I[IpupomooOycTpoiicTBO U Bojomoib30BaHue. [Ipo-
rpaMMa cooepoicum BCE OCHOBHBIE pa3fielbl, coomeemcmeyem TpeOOBAaHUSAM K HOPMAaTHUBHO-
METOJUYECKUM JIOKYMEHTAM.

2. llpencrasnennas B [Iporpamme akmyansnocmey yieOHON TUCIUTUIMHBL B PAMKaX peaju-
saiuu OIIOII BO wme noodaexcum comuenuro — NUACUMILUIMHA OTHOCHUTCA K 00SA3aTEJILHOM 4YacTH
yaeOHoro nukia — bl.

3. Ilpencrasnennsie B [Iporpamme wuenu NUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUIM
@I'0OC BO nampasnenus 20.04.02 [Tpupo1000ycTpoiicTBO U BOJOIIOIB30BAHHE.

4. B cootBerctBum ¢ IIporpammoii 3a gucuuminHoi «MaTemMaTHueckoe MOJEIUPOBAHUE
IPOIIECCOB B KOMIIOHEHTaX MPUPOABD) 3aKPEIICHO 3 Komnemenyuu. Jlucuuiummaa «MaremaTuye-
CKOE MOJIEIMPOBAHUE MPOLIECCOB B KOMIIOHEHTaX NMPUPOABI» U mpeacTasieHHas [Iporpamma cno-
cobHa peanuzosams UX B 00BABIEHHBIX TpeOoBaHMSIX. Pe3ynbraTel 00ydeHus!, peacTaBIeHHbIE B
[IporpaMmmMe B KaTeropusix 3HaTh, YMETh, BIAJETh coomeemcmeyiom Crenupuke U COoJep:KaHUIo
JUCIIUIIMHBL U 0eMOHCMPUPYVIOM 803MOHNCHOCHb TIOTYUYEHHUS 3asIBJICHHBIX PE3YJIbTaTOB.

5. OOmiast TpyIOEMKOCTh AMCHUUIUIMHBI «MaTteMaTHuecKoe MOAETUPOBaHME IPOLIECCOB B
KOMITOHEHTAaX MPHUPOB» cocTaBisieT 3 3auéTHbIX enuHuibl (108 yacos). [IpakTryeckoil moaroTos-
KU HE IIPEyCMOTPEHO.

6. Mudopmarus o B3aMMOCBSI3U M3y9aeMbIX JUCIUIUITMH M BOTIPOCAM HMCKITIOYECHUS JTyOIn-
pPOBaHHUS B COJEPKAaHUU AUCLUHUIUINH coomgeemcmeyem NeicTBUTeNnbHOCTH. Jucuumiuna «Martema-
TUYECKOE MOJIETTMPOBAaHUE POIECCOB B KOMIIOHEHTAX MPUPOJIbI» B3aMMOCBS3aHA C JPYTUMHU JHC-
murummHaMu OITOIT BO u YyeOnoro mmana no HanpasneHuto 20.04.02 IIpuponoobycTpoiicTBo u
BO/IONOJIb30BAHNE U BO3MOYKHOCTb JyOJIIMPOBaHMS B COAEPKAHUU OTCYTCTBYET.

7. llpencraBnennas IlporpaMma mpearnosiaraeT HCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TeJIbHBIX TEXHOJOTHH, UCIIONb3yeMble TIPU pPeaTU3allii pa3IndyHbIX BUJIOB yueOHOUM paboThl. Dop-
MBI 00pa30BaTeNbHBIX TEXHOJIOTUI_coomeemcmayom crieliipUKe TUCIUTIIUHEI.

8. Ilporpamma mucuumuiuHbl «MaTeMaTHIeCKOe MOJICITUPOBAHUE MPOIECCOB B KOMITOHEH-
TaxX MPUPOABD» MPEAINONaraeT 3aHATHS B HHTEPaKTUBHOM opme.

9. Bwuapl, copepkanue M TPYJOEMKOCTh CAMOCTOSITEIIbHON PabOTHI CTYIEHTOB, MPEICTaB-
nennbsle B IIporpamme, coomeemcmeyiom TpeOOBaHUSAM K IOATOTOBKE BBITYCKHHMKOB, COJEpKa-
mmcest Bo @T'OC BO wanpasienns 20.04.02 [Tpupomoo0ycTpoiicTBO M BOIOTIOIB30BAHHE.

10. IIpencraBnennsie U onucanHbie B [IporpamMme Gopmbl mekyujeri ONEHKN 3HAHUNA (yCT-
HBIH OMPOC, PELICHUE WHIUBUIYATbHBIX U TUIIOBBIX 3a/ad, TUCKYCCHUS), COOMBEmcmayiont Crenu-
(buKe TUCIHUIUTUHBI U TPEOOBAHUSIM K BBITYCKHUKAM.
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Dopma MPOMEKYTOYHOTO KOHTPOJIS 3HAHWH CTYACHTOB, IpexycMoTpeHHas [Iporpammoi,
ocymecTBiseTcs: B GopMe 9K3aMeHa YTO coomeememayem CTaTycy TUCLMIUTHHBI, KaK JUCHHUTLIHHBI
6a3oBoif wacTu yuge6HOTO IMKIIa — B1 ®I'OC BO nanpasienus 20.04.02 [IprpomxoobycTpoiicTBo 1
BOJIOTIONTB30BAHHE.

11. ®opmbI OLIEHKH 3HaHHI, TIpesicTaBiIeHHbIe B [Iporpamme, coomsememgyiom criennduke
JIMCLHUILIAHBI ¥ TPEOOBAHUSM K BBITYCKHHKAM.

12. YuebHo-MeTOIMUECKOe O6GecreueHne IUCUMILUIMHBI IPEJICTABIICHO: OCHOBHOM JHTepa-
TYpoH — 4 HCTOYHHMKA, NMOMOJHHTEIBHOM JHTEpaTypoil — 2 HaMMEHOBaHHs, BCE HCTOYHHKH CO
CCBUIKO# Ha 3JIEKTPOHHBIE pecypchl, UHTEepHET-pecypehl — 8 HCTOYHUKOB H coomeemcmeayem Tpe-
Gosanusam @I'OC BO nanpasnenus 20.04.02 I[IpiponooGycTpoiCTBO i BOJAOMOIB30BAHHUE.

13. MarepuanbHO-TEXHHYECKOe 0OeCTeueHHe AMCHUIUIHHBI COOTBETCTBYET Crienupuke
JWMCIHMIUTHEL «MarteMaTudeckoe MOIeTHPOBAaHUE TIPOLIECCOB B KOMIIOHEHTAX MPHPOBI» U obecrie-
YMBACT WCIIOJIb30BAaHUE COBPEMEHHBIX 00pa30BaTENBHBIX, B TOM YHCIE WHTEPAKTUBHBIX METOJIO0B
00ydeHusL.

14. MeTonmueckue peKOMEHIAIAH CTYACHTaM W METOAMYECKHE PEKOMEH/IAl|H| TIpero/iaBa-
TEJSIM 110 OpraHM3alii O0yYeHHs 10 JUCIUILTAHE JAI0T MPECTABIEHHE O crienuduke oGydeHns
0 TUCIHUILTHEE «MaTeMaTH4eckoe MOIeIIMPOBaHHE IIPOLECCOB B KOMITOHEHTAX TIPHPOJIBY.

OBIIHUE BBIBO/JbI

Ha ocHOBaHHHM IIPOBEICHHOM PEIEH3UH MOYKHO CEJaTh 3aK/IIOYEHHE, YTO XapaKTep, CTPyK-
Typa U coaepxaHue paGodeil mporpamMMsl JUCHHIUTHHBI «MareMaTHyeckoe MOJEIMpPOBaHHE TPoO-
1eccosB B kKomnoneHTax mpupoas» OITOIT BO no manpasieruio 20.04.02 [IpuponooGycTpoiicTtBo
¥ BOJIONONIb30BAHKE, HaNpaBieHHOCTh «L{ndpoBu3anus wxeHepHEIX cucteM B ATIK», (kBammdu-
Kanusi BBIITYCKHHKA — MarucTp), pa3paboTaHHast I0MEeHTOM KadeIpsl CHCTEM aBTOMAaTH3HPOBAaHHOTO
MPOEKTHPOBAHUS H MH)KCHEPHBIX PACyeTOB, KAHIWAATOM TeXHH4ecKHX Hayk, Konapareeroit O.B.
coorsercTByeT TpeboBanusM ®I'OC BO, coBpeMeHHBIM TpeOOBAHHUAM IKOHOMHKH, PhIHKA TPy/Ja U
TIO3BOJIMT TIPH €€ PeaTn3alliy yCIEIHOo obecrednTs GOPMHPOBAHHUE 3asBICHHBIX KOMIIETEHIIUH.

Penenzenr:
Konecuukosa U.A., /j( 4 =
«28» aBrycra 2023 r.
KaHANJIAT TEXHUIECKUX HayK AmDmce)
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