FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs

s ;
%% SreKTpoHHH

oVpry HOa

CBEJIEHMS O BIIAJIEJIBLIE 1911
Canosinkos C.B.

16: sapozhnikovsb
08.06.2024

B crcTeMe

PABOYAS ITPOI'PAMMA

C. b. CanoxHukoB

aucuunuHbl 1.0.11 TexHomornu aHaIuTUYECKON 00paboTKH HHpOpMaLUU
s Hanpasiaenus 15.04.03 IIpuknagnas MexaHuka

ypoBeHb Marucrtparypa
¢popma o0yueHust ouHas

kadeapa-pazpadorunk CucTeMHOE IPOrPaMMUPOBAHUE

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 15.04.03 [Ipuknagnas MexaHuka, yTBEpKAEHHBIM MPUKa3oM MUHOOpHAYKHU

o1 09.08.2021 Ne 731

3aB.xadenpoii pazpaboTynka,

1.¢bu3.-Mar.H., mpod.

Pazpabotuuk nmporpamMmel,

n.¢u3.-mar.H., 1011., npodeccop

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

CBEJIEHMS O BIIAJIEJIBLLE 31T
vGnep M. JI.

rml
04.05.2024

YenssOMHCK

JI. b. CokonuHCKu

M. JI. LpimOnep



1. llesu u 3212494 AU CIUILIHHBI

L[eJ'H)IO JUCHUIIIINHBI ABJIACTCA O3HAKOMJICHUC 6aKaJIaBp0B C OCHOBHBIMH 3aa4aMH U
HWHTCJUICKTYAJIbHOI'O aHaJIM3a JaHHbIX U aJITOPUTMAaMH UX PCIHICHUA.

Kparkoe cogepkanue TUCHUIIIMHBI

Bgenenue B nucuumuinay. @enomen bonbmux ganHsix. [IoHSITHE HHTEIEKTYaIBHOTO
aHanu3a JaHHbIX. TEXHONOTHMYECKUIA LUK aHaIu3a JaHHbIX. OCHOBHBIE 3a7a4u
WHTEJUICKTYaIbHOTO aHAJN3a JAHHBIX: MIOMCK MA0J0OHOB, KITaCCH(UKAIINS,
kiactepusanusd. [Touck mabdmonoB. [lonaTus TpaH3akuu, 4acToro Habopa, madioHa,
HNOJJEPKKH, TOCTOBEPHOCTU. AJNTOpUTM Apriori MOMcKa 4acThiXx HAOOpoB. Bribop
MOJIe3HBIX 111a0JI0HOB Ha ocHOBe Mep support u confidence. Knaccudukanums. [Ipouecc
kjaccudukauu: o0yuyeHrue MOJIeu, OLIeHKa MOZENIH, TPUMEHEHUE Moieu. JlepeBbs
peleHui. Mepbl OLIEHKHU JI0JIU IIPUMECEN B y3JIE IepeBa PELIeHUN: nHAeKC [[>KknHu,
sHTponus; anroputmbl kinaccudukaiuu ID3, C4.5, CART. Onenka kauecTBa
kiaccudukauu: Mepbl Accuracy, Precision, Recall, F1. Ancam6neBas kiaccudukaius:
OarruHT, OyCTHHT, City4aitHbiil nec. Kiactepuzanusa. 3agaun KiacTepus3auu JaHHBIX U
MIOJTXOJIBI K €€ pelieHuto. PazaenurensHas kiactepusanus: alroputmMel k-means u k-
medoids. Mepapxuueckas kinactepuzalius: JeHAPOTPaMMBbl, arlIOMEPATUBHBINA 1
TMBU3UMHBIN Toaxo/. Mepsl cxoxkecTH kinactepoB: Single linkage, Complete linkage,
Group average u 1p. Mepbl KauecTBa KJacTepU3alliu: METOJ JIOKTSI, CHITYy3THBIN

ko3¢ dureHt u ap. [louck anomanuit. [lousatust anomanuu (BeIOpoca), iryma, HOBU3HBI B
JaHHBIX. BUbl aHOMaNuii: ToueuHble, IM00aTbHbIE, KOHTEKCTHBIE, CMEIIaHHBIE.
CrarucTrudeckure METO/Ibl MOMCKA aHOMAJIUM: Z-3HAUUMOCTh, IIPABUJIO TPEX CUTM,
ructorpaMmbl. [lonck anomanuii Ha ocHOBe paccTosiHus. [lonck aHomanuii Ha OCHOBE
MJIOTHOCTH: METOJT BIOKEHHBIX ITUKJIOB, METO petieTok. [lonck anomanuii ¢ moMoIbio
pa3aenuTeNbHON U TUIOTHOCTHOM Kitactepu3anuu. [lonck anomanuii Ha OCHOBE
knaccupuxarmu: metoq One Class SVM, MeToa U30aupyroIero jgeca.

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HAET: MPeIMET, MOHATHUS, METOJIbI
UH(POPMAITMOHHO-aHATUTHYECKON pabOTHI

YMeeT: UCT0Ib30BaTh HHCTPYMEHTAPUI
UH(POPMAITMOHHO-aHAIUTHYECKON pabOThI;
aHAJIM3UPOBATh 3ajiady, BbIAEIASA ee Oa30BbIe
COCTAaBJIAIOINE, OCYIIECTBIAT AEKOMIIO3HIIUIO
VK-1 Cnoco6eH ocymecTBIsATh KpUTUYECKUH  [33]1aui; KpUTHUECKU aHAJIM3UPOBATh HH(OPMAIIHIO,

aHaJIn3 HpO6J'ICMHBIX CI/ITyaI_II/Iﬁ Ha OCHOBC H606XOIII/IMYIO I pCHICHU A IIOCTaBIICHHOM 3aaa4u,
CHCTEMHOI'0 IToaxoaa, BLIpa6aTBIBaTB CTPAaTCruio |paccMarpruBaTb BO3MOXKHEIC BAPUAHTLI PECIICHUA
JIencTBuit 3aaa4, OOCHHUBAA UX JOCTOMHCTBA U HEAOCTATKU

MMeeT npakTHYECKUI ONBIT: IPUMEHEHHUS 3HAHUH O
CBOWCTBAaX M XapaKTepUCTHKaX HH(opMaIyu, B
HaXOXXJACHUU MH(OPMAIIUHU B Pa3INYHbBIX
VMCTOYHUKAX, ONPEIECIICHUH [NIABHOTO U
BTOPOCTEIIEHHOT0, B YIIOPSAJOYMBAaHNH,
CHUCTEMAaTU3UPOBAHUU U CTPYKTYPUPOBAHUU JAHHBIX




W 3HAHUI; HAXOXK/IEHUS aJIeKBaTHBIX CPEICTB 1JIs
pEIIeHUs] COBPEMEHHBIX MPo0IeM, UHTEPIpETAu U
aHaJIM3a MOJIyYEHHbIX PE3YJIbTaTOB

OIIK-12 Crioco6eH co31aBaTh alrOPUTMBI
1upoBoit 00padOTKM 0a3 JTaHHBIX PE3YIBTATOB
WCTIBITAHUIN W HKCIUTyaTallly CIOXKHBIX JeTajed U
y3JI0B B MaIlIMHOCTPOCHUH, pa3padaThiBaTh
COBpeMeHHBIE IU(POBBIE TPOTPAMMBI PACUETOB U
IIPOCKTUPOBAHMS I€TAJIEH, Y3J10B, KOHCTPYKIUH,
MaIIMH U MaTepHalioB C YY4ETOM TpeOOBaHUM
HAJICKHOCTH, JIOJITOBEYHOCTH U O€30MaCHOCTH UX
AKCILTyaTaluH

3HaeT: He0OXOAMMBIE METO/IBI U CPEICTBA JUIS
perieHus npodeccuoHanbHbIX 3a/1a4 Ha
KOMIIBIOTEPE; METOAbI MALTMHHOTO OOY4YEHUs B
3a/1auax aHaJn3a JaHHBIX U 0COOEHHOCTH UX
IPUMEHEHUS

YMeeT: co3iaBaTh alrOpUTMbI IU(PPOBOI 00pabOTKH
0a3 TaHHBIX PE3yJIbTATOB UCIIBITAHUHN U
DKCIUTyaTallMK CIOXKHBIX JIeTalel U y3/10B B
MaIIMHOCTPOECHNUN

MeeT MpakTHYECKUH OMBIT: UCITOJIb30BaAHUS
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHNA U
CHEIHAIM3UPOBAHHOTO MPOTPaMMHOI0 00eCIIeueHuUs
111 00pabOTKHU U MTpEACTaBIeHU HHPOPMALIUH B
3a/1a4ax NpoQeCcCuOHATBLHON NeSTeIbHOCTH

TIK-2 I'oTOBHOCTE OBJIaJieBaTh HOBEIMU
COBPCMCHHBIMU MCTOAAMU U CPECACTBAMU
MIPOBEJICHUSI SKCTIEPUMEHTAIBHBIX UCCIIETOBAHUMN 1O
JAUHAMHUKEC, ITPOYHOCTHU U HAJICKHOCTU MAllIMH 1
puOoOpoB, 00padaTkIBaTh, AHATU3UPOBATH U
000011aTh Pe3yabTaThl SKCIIEPUMEHTOB

3HaeT: TpeOOBaHUs, IPEIbSABISIEMbIE K
0(OPMIICHHIO HAYYHO-TEXHUYECKUX OTUYETOB H
myOnuKanun

YMeeT: opopMIIATh Pe3yNbTaThl BBIMOJIHEHHBIX
Hay4YHbIX UCCIICJOBAHUI B BUJI€ HAyYHO-
TEXHUYECKUX OTYETOB U MyOTUKAIUIl

MmeeT npakTUYECKUN ONBIT: TPEACTABICHHS
pesynsraroB HUP B Buze otuera, npe3eHTauuu u

HAay4YHOT'O JOKJIaJaa

3. Mecro aucuuniinHbl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAILINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

1.0.08 IIpoekTrpoBaHHE YMHBIX KOHCTPYKIIHIA,
1.0.03 ®unocodus TeXHUUECKUX HAYK,

1.0.05 MamuHHOE 00y4eHHEe U TEXHOJIOTUU
aHaJIM3a TaHHBIX,

[Ipon3BoACTBEHHAs MTPaKTHKa (Hay4HO-
rccienoBarebcKkas padora) (2 cemectp),
[Ipon3BoACTBEHHAs MTPaKTHKa (Hay4HO-
nccienoBareiabckas padora) (1 cemectp),
[Ipon3BoACTBEHHAs MTPaKTHKa (Hay4HO-
vccienoBareabckas padora) (3 cemectp)

He npenycmorpensl

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MIPEAMIECTBYONTUX JUCITUATIIIAH:

Hucuunimza

TpeboBanus

1.0.08 IlpoekTrpoBaHuEe YMHBIX KOHCTPYKLIHMA

3HaeT: OCHOBHBIE TPEOOBAHUS, IPEIBSIBISIEMBIE K
POEKTHOHN paboTe, ITaIbl U KPUTEPUU OLIEHKU
[PE3yNBTaTOB MPOEKTHOW JAEATEIBHOCTH, OCHOBHBIE
METOIbI TPOSKTHPOBAHMUS; KOMITIOHEHTHI
CAD/CAM/CAE-cucTem, nporpaMMbl pacyeToB H
POEKTUPOBAHUS JIeTalel, y3JI0B, KOHCTPYKIIUH,
MAaIlliH ¥ MaTepHuajoB; (HU3NKO-MaTeMaTHIECKUE U




BbIYUCIIUTCIBHBIC METOAbI, MCTOJ KOHCUHBIX
2JIEMEHTOB YMeeT: pa3padaThiBaTh KOHIEIIUIO
MPOEKTa B paMKaxX 0003HaYeHHOH MpoOIeMBl,
dbopmynupys 1eNb, 3a]1a4d, aKTYalbHOCTb,
3HAYMMOCTD (Hay4HYI0, IPAKTUYECKYIO,
METOAMYECKYIO U UHYIO B 3aBUCUMOCTH OT TUIA
HpOCKTa), OXXUOACMbIC PE3YJIbTAThI 1 BO3MOXKXHBIC
chepsl UX MPUMEHEHHS], TPOBOJIUTH
MPOCKTUPOBAHKE JIETAJICH U y3JI0B C
ucnons3oBanueM CAD- u CAE-cucrem; npuMeHsTh
BCTPOCHHBIC YHUCJICHHBIC AJITOPUTMBI IJId PCIICHUA
MPUKIIATHBIX 3a7a4, IPUMEHITH COBPEMEHHbIE
MCTOAbI KOMIIBIOTCPHOI'O MOACIUPOBAHNA B
TEOPETUUECKUX U PACUETHO-IKCIIEPUMEHTATbHBIX
HNCCJIICOOBAHUAX TPOYHOCTH, YCTOI\/JI‘-II/IBOCTI/I,
HaJIe)KHOCTH U JOJATOBeYHOCTH MMeet
MPAKTHYECKHUI OMBIT: COCTABIICHUS TUTaHA-TpaduKa
peanusaliy MpoeKTa B IeJIOM U TUIaHa-KOHTPOJIS
CT'0 BBIIIOJIHCHHUA, TPUMCHCHUS MCTOIOB
MPOEKTUPOBAHUS JETAJIEH U Y3J10B KOHCTPYKIIUA,
MPUMEHEHHUSI METOJIOB PEIICHHMS 3a/]ad pacueTa Ha
MPOYHOCTH NPU YNIPYTOM Ae(POPMUPOBAHUH,
METOHOB peLIeHUs 3aa4 HEYIIPYTroro
ne(OpMUPOBAHNUS U KOHTAKTHOTO B3aMMOACHCTBUS

1.0.03 ®unocodus TEXHUIECKUX HAYK

3HAeT: OCHOBHBIE 3TAIlbl Pa3BUTHS aHTUYHOM,
eBporneickoii u pycckoit ¢puitocoduu, BeIpakeHne B
bunocodpuu ocoOeHHOCTEH KOHKPETHOM
HUCTOPUYECKOH 310XH, pazHOOOpa3ue PuiIocohckux
KOHILIECTIUH, UX TPOTUBOPEYUBOCTH U €UHCTBO B
pemieHnn GuIocoCKux mpodaemM, OCHOBHBIS
HarpaBJIeHUs, TPoOIeMbl, METObI (procopum,
cofiep>KaHuE COBPEMEHHBIX (PUI0COPCKUX TeUSHUN
YMeeT: BBICTPanBaTh COLMATIbHOE B3aUMOJCHCTBHE
C Y4eTOM 0COOEHHOCTEH OCHOBHBIX ()OPM HAYUHOTO
W PEJUTHO3HOTO CO3HAHUS, JIETI0BOM U 001Iei
KyJBTYpbI IPEACTABUTENEN IPYTUX THOCOB U
KOH(eccHil, pa3IMUHBIX COLUATIbHBIX TPYIII;
CO3/1aBaTh HEMCKPUMUHAILMOHHYIO CPENY
B3aMMO/ICUCTBHUS MTPH BBITIOJTHEHUH
npogecCHOHANBHBIX 3a/1a4, IOHUMaTh U IPUMEHSTh
¢dunocodckre MOHITUS ISl PACKPBITUSL CBOEH
PKU3HEHHOW MO3ULIMH, apTyMEHTHPOBAHHO
000CHOBBIBaTh CBOE COTJIaCHE M HECOIIacue ¢ To’
WM MHOH (pumocodCckoit mo3uiren; HOHUMarh 1
NpPUMEHATH (prIocodCKue MOHATHS IS aHau3a
NpOOJIEMHBIX CUTYAIMH, apryMEHTHPOBAaHHO
000CHOBBIBaTh CBOE COTJIaCHE M HEcOIacue ¢ Ton
Wi nHOM (punmocodckoit mo3uineit; BeipadaTbiBaTh
CTPATEruio U3JI0KEHUSI apTYMEHTOB B
aKaJeMHUYECKOU AucKyccuu MmMeer mpakTudeckuil
OTIBIT: aHaJIn3a pUIoCcoPCKUX MPOU3BeICHUH,
BBICKA3bIBaHHs CBEH COOCTBEHHOM MO3UITNH
OTHOCHUTEJIHO MPo0IeM, MOTHATHIX PUI0cOPOM;
UCTI0JIb30BaHMs (PUIT0COPCKUX 3HAHUN IS
OLICHMBAHUSA U aHAJIW3a Pa3IUYHbIX COIMATBHBIX
TEH/ICHIMH, ()aKTOB U SIBJICHHIA; BIaeHUs HAOOpOM




APTYMCHTOB, BBIPpAKAIOIHUX MTO3UITUIO HAYYHOT'O
3HaHUs; HAOOPOM apryMEHTOB MPOTUB JHKEHAYYHOTO
3HAaHWA, BIIAJCHUA NOHATUHUHBIM arnmaparom
bunocoduu, HaBEIKAMU apTYMEHTHPOBAHHOTO
W3TI0KECHHSI COOCTBEHHOUN TOUKH 3pEHUS TIPH
aHaIM3€e MPOOIEMHBIX CUTYallUi; UCTIOIb30BAHUS
JIOTMKO-METOAOJIOTMYECKUN UHCTPYMEHTApUS JUIst
KPUTHUYECKOM OIEHKU COBPEMEHHBIX KOHILIECTIUN
¢duocohckoro 1 conMaIbLHOTO XapakTepa B CBOSH
MpeIMETHOM 00J1acTH

1.0.05 MammHaHOE 00y4YeHHE W TEXHOJOTHH
aHaJN3a JAaHHBIX

3HaeT: OCHOBHbIE IPOTPaMMHbBIE CPECTBA [
pa3pabOTKU MOJIeel MalIMHHOTO 00yYeHHUS;
HEOOXOAMMbIE METO/IBI M CPE/ICTBA AJISl PEILICHUS
npogeCCHOHANIBHBIX 3a/1a4 Ha KOMITBIOTEpE, METO/IbI
MOCTPOEHUS CUCTEM Ha 0a3e UCKYCCTBEHHOTO
MHTEJUIEKTa YMEeT: pa3padaThIBaTh alTOPUTMBI
1ndpoBoit 00paboTKM 6a3 TaHHBIX PE3YJIBTATOB
VCIIBITAHUM M DKCILTyaTalluK CJIOXKHBIX JIeTajeil U
y3J710B B MATMHOCTPOECHHUH, UCTIOIH30BATh
pe3ynbTaThl 00padOTKK OOJIBIIMX MACCUBOB JJAHHBIX
U151 00y4ueHusl HEMPOHHBIX CeTel; BbIpadaThIBaTh
CTPATEruIo0 AEUCTBUM NPU PEILIEHUHU PAKTUYECKUX
3agad MimeeT mpakTU4eCKUi ONBIT: CO3aHUS
POTrpaMMHOTO oOecTiedeHUs AJIsl pa3paboTKH
cuctem ¢ U1, camocTosTenbHoi pa3paboTku
MoJIeIei MAaIIMHHOTO O0y4YeHUs [T PeLIeHHs
npodeccroHaNbHBIX 3a/1a9

[Tpon3BOACTBEHHAS TPAKTHKA (HAyYHO-
vccieIoBaTeIbCcKkas padora) (2 cemectp)

3HaeT: COBPEMEHHbIE HOPMAaTUBHBIE JOKYMEHTHI B
o0nacTi 0pOpMIICHHS PE3yJIbTaTOB
WMHTEIIJIEKTYaIbHON AESITEIbHOCTH, COBPEMEHHBIE
OTEUECTBEHHBIE U 3apyOekKHbIE HAYKOMETPUUECKHUE
0a3bl JaHHBIX CTAaTEl, OCHOBHBIEC TEHACHLIUU
pa3BUTH HalpaBlieHUH padoT B obnacTu
MPUKIIaJHOW MEXaHUKH, TPOYHOCTU U 0€3011aCHOCTH
KOHCTPYKIIM., COBPEMEHHBIE SI3BIKH
nporpammupoBanus (Fortran, C++, Matlab, Python),
CKPHUITOBBIE SI3bIKH, HCIIOJIB3YIOLINECS B
COBPEMEHHBIX KOHEYHOAJIEMEHTHBIX MMaKeTaXx,
COBPEMEHHBIE METO/bI MATEMATUYECKOTO
MOJIEIMPOBAHUS B 001aCTU JUHAMUKY U IPOYHOCTH
MallluH ¥ IpuOOPOB; OCHOBHBIE 3TaIlbl pa3paboOTKH
MaTeMaTH4YeCKUX Mojiesiel, 001acTu MpUMEHEHUS U
BO3MOYKHOCTH TEOPETUYECKUX METOJOB PELICHUS
3a]1a4 O IPOYHOCTU KOHCTPYKLUM, 0COOCHHOCTH
YMCJIEHHOM U IPOrPaMMHOM peanu3aliy dTUX
METOZI0B, BO3MOYKHOCTH COBPEMEHHBIX
HKCIIEPUMEHTAJIbHBIX METOJIOB, TPEOOBaHUS,
peabsBIseMble K 0OPMIIEHUIO HAyYHO-
TEXHUYECKHX OTUETOB U MyONUKaluii, COBpeMEHHbIE
ctanaapTsl, 'OCTbI, HOpMBI IPOUHOCTH YMEET:
BBITIOJIHSTH IOMCK U aHAJIN3 TAaTEHTOB U
M300pETEHH B CETH UHTEPHET, IPUMEHSATh
OCHOBHBIE METO/IbI, CIIOCOOBI M CPEJICTBA
MOJTy4eHUs], XpaHEHUs, IepepaboTKy HHPOpMAaIH,
CaMOCTOATENILHO paboTaTh ¢ CUCTEMOM OMOIIH,
IpUMepaMHU B COBPEMEHHBIX KOHEUHODJIEMEHTHBIX




MaKeTax; , pa3padbarbiBaTh aJIrOPUTMbI 00pabOTKU U
co3/71aBaTh MPOrpaMMbl 00paOOTKH
HKCTIEPUMEHTAJIBHBIX TaHHBIX B COBPEMEHHBIX
cucTeMax KoMIboTepHor MaTtemaTuku (Mathcad,
Matlab), co3naBath (hru3HKO-MeXaHHUECKHUE,
MaTeMaTH4YeCKUE U KOMITbIOTEPHBIE MOJICIIH B
00JIaCTH MPUKIIATHON MEXaHUKHU U BBITTOJIHATH UX
KPUTHUECKUI aHalu3, IPUMEHSATh TEOPETHUECKHE,
[pacueTHbIE U YKCTIEPUMEHTAIbHBIE METO/IBI,
HEOOXOAMMBIE JJIsl PEeIIEHUS 3a7a4, BOSHUKAIOIINX
npu BeinoaHenun HUP, ohopmiate pesyasraTs
BBITIOJTHEHHBIX HAYYHBIX UCCIIEI0BaHUM B BHIE
HAayYHO-TEXHHUUECKUX OTYETOB M ITyOIMKAIHA,
TOTOBUTDH COOOIIECHUS, PE3EHTAINH, JOKIIAbI,
pedeparsl, cTaThy, 0T4ETH MIMeeT mpaKkTHYeCKHiA
OTIBIT: TIO/Ia4H 3asIBKU Ha O(hopMIIeHUE pe3yabTaToB
MHTEJUIEKTYaIbHOH IeSTeNbHOCTH (IIporpamMmma s
OBM, none3Has Mojieb WK U300peTeHne),
UCTIOJIb30BaHMs OnOmuorpaduyeckux cucreM
XpaHEHUs CTaTeil; MOJrOTOBKH MPE3EHTALlUU U
HAy4HOTI'O JI0KJIa/1a C UCTI0Ib30BAaHUEM
MH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
CaMOCTOSTEILHOTO COCTABJICHHUS CTAaThU B HAYYHBIH
YKYpHAJT; ONIpeeIeHUs TPUOPUTETOB
npo¢eCCHOHAIBHOTO POCTa U CIIOCOO0B
COBEPILICHCTBOBAaHUS COOCTBEHHOM JEATEIBHOCTH Ha|
OCHOBE CaMOOILIEHKH, COCTaBJIEHUs ITPOrpaMM Ha
s3p1ke APDL 17151 makeTa npukiaaHbIX NporpamMm
Ansys, IPUMEHEHHUSI TEOPETUUECKHX, PACUETHBIX U
PKCIIEPUMEHTAJILHBIX METO/IOB MCCIIEIOBAaHUHN ISt
pa3paboTKu (U3UKO-MEXaHHUUECKUX,
MaTeMaTH4YEeCKUX U KOMITBIOTEPHBIX MOJIeTIeil B
00JIaCTH MPUKIIATHON MEXaHUKH, (POPMYITHPOBKH
LEJIU U 33]1a4 HAyYHOTO UCCIIeI0OBaHMs,
OIpee/ICHUs] IPUOPUTETOB PEILICHUS 3a]1a4;
pa3pabOTKu KPUTEPUEB OLIEHKH HCCIIEIOBAHMIA;
QHAJIN3a COCTOSIHUS HAyYHO-TEXHUYECKOMU
nmpoOeMsl, IpencTaBienus pesynsratos HUP B
BUJIE OTYETA, IPE3EHTALMM U HAyYHOT'O JI0KJIa/aa,
MOMCKa U aHAJIM3a HOPMAaTUBHBIX JIOKYMEHTOB,
[PErIaMEHTHPYIOMIUX Pa3IMYHbIE ACTIEKTHI
npodeccroHanbHOM EeATeTbHOCTH; 0hOPMIICHHUS
oruera 0 HMP B cOOTBETCTBHM ¢ HOPMAaTUBHBIMU
TOKYMEHTaMU

[Ipon3BOACTBEHHAS MpaKTHKa (Hay4HO-
nccienoBareiabckas pabora) (3 cemectp)

3HaeT: coBpeMeHHble cTaHnapTsl, ['OCThI, HOpMBI
NPOYHOCTH, TPEOOBAHMUS, IPEIBSIBIIEMBIE K
0hOPMIICHHIO HAYyYHO-TEXHUUECKUX OTYETOB H
MyOIMKaIui, COBpeMEHHbIE OTEYECTBEHHBIE U
3apyOeKHbIE HAyKOMETpUYECKHE 0a3bl TaHHBIX
cTarei, 001acTH MPUMEHEHHS ¥ BO3MOXKHOCTH
TEOPETUYECKNX METOJOB PEIIECHNUS 3a/1a4 O
MPOYHOCTU KOHCTPYKIMNA, 0COOCHHOCTH YUCIEHHON
Y IPOTPAMMHOM pean3alyu 3TUX METOOB,
BO3MO>KHOCTH COBPEMEHHBIX DKCIIEPUMEHTAIbHBIX
MCTOI0B, COBPEMCHHBIC MCTO/Ibl MATEMATUYICCKOT'O

MOACIIMPOBAHHUA B o0nacTu JAUHAMHUKU U IPOYHOCTU




MaIlluH U TpUOOPOB; OCHOBHBIE 3Tl pa3paboTKH
MaTeMaTH4YEeCKUX MOJIeJIel, COBpeMEHHbIE
HOPMAaTHBHBIE JOKYMEHTBI B 001aCTH 0(OpMIICHHS
pPE3yIbTaTOB MHTEIIEKTYaTbHOU e TeIbHOCTH,
OCHOBHBIE TEH/ICHIIUU PAa3BUTHUS HAIIPABICHUN
paboT B 00J1aCTH IPHUKJIATHON MEXaHUKH,
NPOYHOCTHU M 6€30MaCHOCTH KOHCTPYKIIUH. ,
COBpPEMEHHBIE A3bIKH NporpammupoBanus (Fortran,
C++, Matlab, Python), ckpunToBsie S3bIKH,
MCIIOJIb3YIOIIHECS B COBPEMEHHBIX
KOHEUHOZJIEMEHTHBIX MaKeTaxX YMEeeT: TOTOBUTh
COOOIIEHUS, TPE3CHTAIINH, TOKIaIbI, pedeparsl,
CTaTbH, OTYETHI, OPOPMIISATH PE3YIIBTATHI
BBITIOJTHEHHBIX HAyYHBIX UCCIIEI0BAaHUH B BHIE
HayYHO-TEXHHUYECKUX OTYETOB M ITyOIMKAIHIA,
MPUMEHSATH OCHOBHBIE METO/IbI, CIIOCOOBI U CPe/ICTBA
MOJTY4EHUs], XpaHEHHsI, TepepadoTKu HHPOPMAIIH,
MPUMEHSATb TEOPETUUECKUE, PACUETHBIE U
HKCTIEPUMEHTAIbHbBIE METO/IbI, HEOOXOIUMBIE /TS
pellIeHus 3a]1a4, BOSHUKAIOIINX MPU BBITIOJTHEHUN
HUP, co3naBarh pu3NKO-MeXaHUYECKUE,
MaTeMaTH4YeCKUE 1 KOMITbIOTEPHBIE MOJIEIIH B
00JIaCTH MPUKIIATHON MEXaHUKHU H BBITTOJIHATH UX
KPUTHYECKUI aHaNN3, BBIMOIHSITH MOMCK U aHATU3
MaTeHTOB M U300PETEHUI B CETH HHTEPHET,
CaMOCTOSITEJIBHO paboTaTh C CUCTEMOM MTOMOIIH,
pUMEPaMHU B COBPEMEHHBIX KOHEYHODJIEMEHTHBIX
MmakeTax; , pa3padarbiBaTh AJITOPUTMBI 0OPaOOTKH U
CO03/1aBaTh MPOTpaMMBbl 00pabOTKH
SKCIIEPUMEHTAIBHBIX TAHHBIX B COBPEMEHHBIX
cucTeMax KoMInbloTepHoi Matematuku (Mathcad,
Matlab) MimeeT mpakTHYECKH OTBIT: TTOUCKA 1
aHasM3a HOPMAaTHBHBIX JIOKYMEHTOB,
pPErIaMEHTUPYIOUINX PA3IMYHbIE ACTIEKTHI
npo¢eCCHOHAIBHON AEATETBHOCTH; O(OPMIICHHS
otueta 0 HMP B cooTBeTCTBMU C HOPMAaTUBHBIMU
JIOKyMEHTaMU, IIpecTaBiieHus pesyinsratos HAP B
BUJIE OTYETa, IPE3EHTAIMH U HAyYHOT'O JI0KJIa/a,
UCTIOJIb30BaHMs OnOnMuorpadguyeckux cucreM
XpaHEHUs CTaTei; MOJrOTOBKH MPE3EHTAlUU U
Hay4YHOTO JIOKJIaJa ¢ UCTIOJIb30BaHHEM
WH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
(bOpMYTUPOBKY LIETH U 337a4 HAYYHOTO
MCCIIETOBAHUS, OTIpEIeNICHUS IPUOPUTETOB
peleHus 3a1a4; pa3paboTKH KPUTEPUEB OLICHKH
WCCJIEIOBAHUI; aHAIN3a COCTOSIHUS HayYHO-
TEXHUYECKOM MPOOIEeMbl, IPUMEHEHHUS
TEOPETUUECKUX, PACUETHBIX U SKCIIEPUMEHTAIBHBIX
METOJIOB UCCIIEIOBAHMIA [T pa3paboTKu (U3HUKO-
MEXaHUYEeCKHUX, MAaTEMaTUYECKUX M KOMITbIOTEPHBIX
MOJIeNIe B 001aCTH MPHUKIIATHON MEXaHHUKH, MTO/Iaun
3asgBKU Ha 0(hOpMIICHHE PE3YyIbTaTOB
MHTEJUIEKTYaIbHOM JeATeNbHOCTH (IIporpamMmma s
OBM, none3Has Mojieb WK U300peTeHne),
CaMOCTOSATEILHOTO COCTABJICHHUS CTaThU B HAYYHBIH
JKYpHAJT;, ONPeIeIeHNs TPHOPUTETOB




npo¢eCCHOHAIBHOTO POCTa U CIIOCOO0B
COBEPLICHCTBOBAaHUS COOCTBEHHOM JEATEIBLHOCTH Ha|
OCHOBE CaMOOLIEHKH, OCTaBJIEHUs ITPOrpaMM Ha
s3p1ke APDL 17151 makeTa npukiaaHbIX NporpamMm
Ansys

[Tpon3BoACTBEHHAS MPAKTHKA (HAyYHO-
rccuenaoBarenbckas pabora) (1 cemectp)

3HaeT: COBpeMEHHbIE OTEYECTBEHHBIE U 3apyOeKHbIE
HayKOMeTpHUYecKHe 0a3bl TaHHBIX CTaTel, OCHOBHBIE
TEH/ICHIIMM Pa3BUTHS HaNpaBleHHH padoT B obmacTu
MPUKIIAJHOW MEXaHUKH, TPOYHOCTU M 0€30I1aCHOCTHU
KOHCTPYKIIMH., COBPEMEHHBIE S3BbIKH
nporpammupoBanus (Fortran, C++, Matlab, Python),
CKPHUIITOBBIE SI3bIKH, UCIIOJIB3YIOLINECS B
COBPEMEHHBIX KOHEYHOAJIEMEHTHBIX MMaKeTax,
00JIaCTH IPUMEHEHHS U BO3MOXKHOCTHU
TEOPETUUECKUX METOJIOB PEIICHUS 3a/1a4 O
MPOYHOCTU KOHCTPYKIMH, 0COOCHHOCTH YUCIEHHON
U IPOTPaMMHOMN peasii3aliy 3TUX METOOB,
BO3MOYKHOCTH COBPEMEHHBIX IKCIIEPUMEHTAIbHBIX
METOZ0B, TPeOOBaHMUSI, IPEIbABISIEMbIE K
0(pOpMIIEHUIO HAYYHO-TEXHUUECKUX OTYETOB U
myOnukaiuii, coBpemeHHbie ctranaapthl, [ OCThI,
HOPMBI IIPOYHOCTH, COBPEMEHHBIE METO/IbI
MaTeMaTH4YeCKOro MOJIEIMPOBaHuUs B 001acTu
TMHAMUKH ¥ IPOYHOCTH MAIllMH U IPUOOPOB;
OCHOBHBIE 3Tallbl pa3paboTKN MaTeMaTHYeCKUX
MOJIEJIENH, COBPEMEHHBIE HOPMATUBHBIE IOKYMEHTHI
B 0071aCcTH OPOPMIICHUS PE3YIBTATOB
MHTEIJIEKTYaJIbHON AESITEIbHOCTH YMEET:
MPUMEHSATH OCHOBHBIE METO/IbI, CIIOCOOBI U CPENICTBA
MOJTY4EHUs1, XpaHEHHs, TepepadoTKu NHPOPMAIIH,
CaMOCTOSITEJIbHO paboTaTh C CUCTEMOI MTOMOIITH,
[IpUMEpPaMU B COBPEMEHHBIX KOHEUHODJIEMEHTHBIX
nakeTax; , pa3padaTbiBaTh allTOPUTMbI 00pabOTKH U
co3J1aBaTh NPOrpaMMbl 00pabOTKH
SKCIIEPUMEHTAJBHBIX JIAHHBIX B COBPEMEHHBIX
cucTeMax KoMnbroTepHoi matematuku (Mathcad,
Matlab), npUMeHATh TEOpETUUECKUE, pACUETHBIE U
HKCTIIEpUMEHTAJIbHbIE METO/IbI, HEOOXOIUMBIE /IS
pelieHys 3a/1a4, BO3HUKAIOUIUX MTPH BBIIOJTHEHUH
HUP, opopMIsTh pe3ysbTaThl BBINOJIHEHHBIX
Hay4HbIX UCCJIEIOBaHUI B BUJIE HAYYHO-
TEXHUYECKHX OTYETOB U IMyOIMKaLUi, TOTOBUTh
COOO0IlIeHNs1, MPEe3eHTAlUH, JOKIabl, pedeparsl,
CTaThH, OTYETHI, CO3/1aBaTh (PU3UKO-MEXaHHUUECKUE,
MaTeMaTH4YeCKUE U KOMITbIOTEPHBIE MOJIENH B
00JIaCTH MPUKIIATHON MEXaHUKHU U BBIMOJIHATH UX
KPUTHUYECKUI aHaJIN3, BBIMOIHSTH MOMCK U aHATIU3
NaTeHTOB M U300peTeHui B ceT UHTEpHET MMeeT
MPAKTHYECKHUI ONBIT: UCIIOIB30BAHUS
OoubmorpaUIecKUx CUCTEM XpaHEHUs CTaTel;
MOJTOTOBKU MTPE3EHTAIIMN U HAyYHOT'O JI0KJIa/1a ¢
UCII0JIb30BaHHEM UH(POPMAITHOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHIA, CAMOCTOSITEIbHOTO
COCTAaBJICHUSI CTaThU B HAY4YHBIH KypHAI;
orpesieNieHUs] IPUOPUTETOB MPO(PecCHOHATHLHOTO

[POCTa U CIoco0oB COBCPHICHCTBOBAHUSA




COOCTBEHHOM JIeSITETLHOCTH HAa OCHOBE
CaMOOLIEHKH, OCTABJICHUS IIPOIPaMM Ha SI3bIKE
APDL niig nakera npuKJIagHbIX IporpaMm Ansys,
(GOpMYIUPOBKY LIETH U 337a4 HAy4HOTO
MCCJIEJOBAHHUS, ONIPEAEICHUS IPUOPUTETOB
peleHus 3a1a4; pa3pab0oTKU KPUTEPUEB OLICHKH
MCCJIEJOBAHNI; aHAJIN3a COCTOSIHUSI HayYHO-
TEXHUYECKOU MPOOIEeMbl, IPEACTaBICHUS
pe3ynsratoB HUP B BHze oTuera, npe3eHTanuu u
HAy4HOTI'O TOKJIa/a, IOUCKA U aHAJIN3a
HOPMAaTHUBHBIX JOKYMEHTOB, PENJIAMEHTUPYIOIINX
pas3InYHbIE aCIEKThl IPOPECCHOHATBHON
nesiTebHOCTH; odopmiieHust orueta o HUP B
COOTBETCTBUU C HOPMAaTUBHBIMU JOKYMEHTaMH,
PUMEHEHNUS] TEOPETUUECKUX, PACUETHBIX U
DKCIIEPUMEHTAJILHBIX METOOB UCCIIEIOBAHNN IS
pa3paboTKu (PU3UKO-MEXaHHUECKUX,
MaTeMaTH4YECKUX U KOMITBIOTEPHBIX MOJIETICH B
00JIaCTH MPUKIIATHON MEXaHUKH, TTOJJaYH 3asiBKU Ha
oopMiIeHnE pe3yabTaTOB MHTEIIEKTyaIbHON
nesTeNbHOCTH (TporpaMma uist OBM, nonesnas

MOJIEITb WJIH H300peTeHne)

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI COCTaBIAET 2 3.€., 72 4., 40,25 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
4

OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 72 72

AyoumopHvie 3auamusi: 36 36
Jlexuuu (JI) 12 12
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (WJIH) IPYTHE BUIBI

ayauTopHbIX 3aHaTuil (I13) 24 24
Jlabopatopubie padotsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 31,75 31,75
NuauBuayansHOE 3a1aHue 31,75 31.75

KoHCynbranuy 1 poMeKyToYHasl aTTeCTalus 4,25 4,25

By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. ConepxkaHue TUCHMILIMHBI

Ne HaiMeHoBaNHE pasieon AMCLHILTHAEL OO0BeM ayaUTOPHBIX 3aHATUN TIO BUJIaM B 4acax
pasnena Bcero JI 113 JIP
1 BBezneHue B AUCHUILIUHY 1 1 0 0
2 [Tonck ma0IoHOB 9 3 6 0
3 Knaccudukanus 14 4 10 0
4 Knacrepuzanus 12 4 8 0




5.1. Jleknun

No

JICKIIUHU|pAa3aci1a

Ne

HaumenoBanue uimn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

®enoMeH bonbmmx naHHbiX. [IOHATHE MHTEIEKTYaJIbHOTO aHAIN3a TAHHBIX.
Texnomornueckuii MUK aHaiau3a qaHHbIX. OCHOBHEBIE 3a0aYd aHAIN3a JaHHBIX:
MOMCK MIA0JIOHOB, KacCU(UKAIIHS, KJIaCTepHU3aIlvs, TOMCK aHOMAaJIHMA.

3amaya aHaIM3a PHIHOYHOM KOP3UHBL: TOBAp, HAOOp, TPaH3aKIMs, OIIEPIKKA,
11a0J10H. AJITOPUTM TIOJIHOTO Iepedopa. AHTUMOHOTOHHOCTD MOAJCPKKH U
anroput™m Apriori. icnonp3oBaHue BEpTUKAIBHOTO (popMara JaHHBIX U aJITOPHTM
ECLAT. AccouunaTrvuBHble IpaBuiIa: ONpeeeHue, MOHATUS OIEPKKI U
nocroBepHOCTH. [1OHCK 1 OLIEHKA MOJIE3HOCTH aCCOLMATUBHBIX MPABUII: MEPHI
support, confidence, lift.

[Tonsitne knaccuduranuu. Knaccudukanums kak mporecc: oCTPOSHUE
KJIAaCCU(UKAIMOHHON MOZIENT Ha 00ydaroieil BBIOOpKe, OIIEHKa TOYHOCTH MOJICITH
Ha TECTOBOI BEIOOPKE, HCITONB30BaHNe Monienn. Kitaccuukanus ¢ moMOIIbIO
IEpPEeBHECB PEIICHMIA: TOHATHE U IPUHIIAI TOCTPOSHUS JIepeBa PEIICHHIA,
anroputmbl ID3, C4.5, CART. AncambieBas kiaccuukanus: O3TTHHT U OyCTHHT.
Orenka kauecTBa kinaccudukanuu: mepbl Accuracy, Error, Precision, Recall.
MeTo/IbI TOATOTOBKH TECTOBOM BEIOOPKH: OTKIaasiBaHue (hold-out), ciydaifHpii
otoop (random sampling), mepekpectHas nposepka (k-fold cross-validation),
camoHacTpoiika (bootstrapping).

3a7aun KIIacTepu3aluy JaHHBIX U ITOJXO/BI K ee penienuro. Pa3znennrensuas
KJacTepu3anus: anroputmel k-means u k-medoids. Mepapxuueckas
K1acTepu3anysi. Mepsl KadecTBa KJIACTEPU3AIMH: METOM JOKTS, CHITY3THBIN

K03((QUIMEHT U Jp.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUA

Ne
paszzena

HanmenoBanue umm KpaTKOC COACPIKAHUC MMPAKTUICCKOI'O 3aHATHA, CCMUHApa

Koi-
BO

qaCoB

[Tonck yacThIX HAOOPOB ¢ MOMOIIBIO aropuT™Ma Apriori. [Touck ma610HOB ¢
MOMOIIBbIO Mep support u confidence.

Krnaccudukanus ¢ TOMOIIBIO JepeBa pelieHui

AHcaMOIeBas KHaCCI/I(I)I/IKaI_II/IH C IIOMOIIBIO 63FFI/IHI‘a, 6yCTI/IHFa u cnyqaﬁﬂoro
JIcca.

&Nl ow o

PaznenuTenpHas KIacTepU3aIysi ¢ HIOMOIIbI0 anropuTMoB k-Means u k-Medoids.

AR W W

Hepapxuueckas KacTepu3alus ¢ IOMOIIBIO Pa3IMUHBIX MEP CXOKECTU
KJIaCTEPOB.

B~ B[ O O

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

Cnucoxk nureparypsl (¢ yKa3aHUEM
IToxsun CPC pasnenos, miaB, cTpaHuil) / cceika Ha  [CeMecTp

pecypc

Koi-
BO
acoB

I/IH,Z[I/IBI/I)IyaJIBHOC 3aJaHuc

Tan P.-N., Steinbach M., Karpatne A., 4

31,75




Kumar V. Introduction to Data Mining. 2nd
Edition. Pearson, 2019. 839 p. Chapter 10.
Avoiding False Discoveries, p. 750-808.

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOMe)ICYTO‘IHOﬁ arrecranmumn

KonTposnb kauecTBa 0CBO€HUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losioskeHrEM 0 OANITLHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

KM

Ce-
MECT]

Bung
KOHTPOJIS

HasBaunue
KOHTPOJIBHOTO
MEPOIPUATHSA

Bec

Makc.
Oam

HOpﬂI[OK Ha4YHuCJIcHUs 0allsIoB

Yuu-
TBIBA

ercs
B [IA

Texymuin
KOHTPOJIb

KoHnTponbHbIit
OMpoC IO TEME
"Brenenue B
JUCLUIIUHY"

10

KOHTpONBHBINM OMPOC MPOBOJIUTCS B BUIE
KOMITBIOTEPHOTO T€CTa M0 OKOHYaHUH
n3ydyeHus: TeMbl "Benenue B
TUCITUTUTUHY "

[IpoxokaeHe KOMITBIOTEPHOTO TECTa
oreauBaeTcd ot 0 1o 10 6amnos. Tect
coctouT u3 10 paBHO3HAYHBIX BOMPOCOB,
MPaBUJIBHBIN OTBET HA OJIMH BOMPOC J1aeT
onuH Oat. Bpems Ha MpoxokJeHue TecTa
— HE MeHee |5 MUHYT.

3a4YCT]

Texymni
KOHTPOJIb

[IpakTnueckoe
3aganue "Ilonck
mabaonoB. [Tonck
4acThIX HAOOpOB"

15

10

Brimonnenue 3aganus oneHuBacTes ot 0
10 10 OautoB. MakcuMaJiibHas OLlEHKA 3a
3a/1aHK€ BBICTABIISICTCS TIPU TTOJTHOM
BBITIOJITHCHUH Ka)KJIOTO U3 CIETYIOIIHNX
[TH KPUTEPUEB (KPUTEPHUI OICHUBACTCS
ot 0 10 2 6ayutoB: 0 - He BBIMOJIHEH, 1 -
BBIITOJIHEH YaCTHYHO, 2 - BHIIIOJIHEH
MMOJIHOCTHIO):

1. KoppekTHoe perieHue nocTaBieHHOM
3a1a91

— IIPEJICTABIICHHOE CTYJACHTOM PEIICHHE
YETKO COOTBETCTBYET ITOCTABICHHON
3a]1a4c;

— IIPH BBITTOJTHCHUH PEIICHUS HA 3aIaHHOM
HaOOpe TaHHBIX C PA3TUIHBIMU
3HAYEHUSMH [TapaMETPOB, YKa3aHHBIMU B
3a/IaHUH, BBIJAIOTCS KOPPEKTHBIC
pEe3yIbTaTHI.

2. KoppexTHast BU3yaau3aiust moiay4eHHbIX
[pE3yJIBTaTOB

— CTY/ICHTOM TIPEJICTABIICHbI KOPPEKTHBIC
uarpaMMbl/Tpad Ky, YKa3aHHBIC B
3aJJaHUH.

3. [TonnMaHue pa3pabOTaHHOTO PEIICHUS
— CTYJICHT B COCTOSIHUU OBICTPO M YETKO
OTBETHUTH Ha BOIPOCHI MPETIOAaBaATEIs,

Kacaronecs pa3paboTaHHOTO PEIICHHSI.

3a4CT




4. TloHnMaHKe MOTYUYEHHBIX PE3YJIbTAaTOB
— CTYJICHT B COCTOSIHUU OBICTPO M YETKO
OTBETUTH Ha BOIIPOCHI NpenogaBaress,
Kacarollrecs CoIepKaTeIbHOTO CMbICIIa
[MOJIyYEHHBIX PE3YJIbTaTOB.

5. 'oroBHOCTH OTUETa

— CTYJICHTOM IIO/ATOTOBJIEH OTYET O
BBITIOJTHEHUHU 3aJIaHUS, IPEACTABIISIOIINI
cO0OH CBSI3HBIN M CTPYKTYPUPOBAHHBIN
TTOKYMEHT CO cieayromel nadopmaruei:
(bopMynTupOBKa 3a/1aHUS; PUCYHOK
(CKpUHIIIOT) pa3pabOTaHHOTO PEIICHNS;
PUCYHKH C pe3ysbTaTaMH BU3yaJIu3alluy;
MOSICHEHUS1, PACKPBIBAIOIINE CMBICI
[MOJIyYEHHBIX PE3YJIbTaTOB.

Texymni
KOHTPOJIb

IIpakTueckoe
3aganue "Ilonck
ma6nonoB. [louck
aCCOIMATHBHBIX
npaBuin"

15

10

Brinonnenue 3aganus orieHuBaeTcs ot 0
1o 10 6anoB. MakcuMmanibHas OLeHKa
BBICTABIISIETCSI IPU MTOJIHOM BBITIOJTHEHUU
Ka)KJIOTO M3 CIIEAYIONINX TSTH KPUTEPUEB
(xputepuit onenuBaetcs ot 0 10 2 Gansos:
0 - He BRIMONHEH, 1 - BRIIOJIHECH YaCTUYHO,
2 - BBITMIOJTHEH MTOTHOCTHIO):

1. KoppekTHoe pelnieHue mocTaBiIeHHON
3a1a4u

— IIPEJICTABIICHHBIN CTYICHTOM
[MPOTrPaMMHBII KOJ YeTKO COOTBETCTBYET
MMOCTaBJIEHHOHN 3aj1a4e;

— KOJI TOKYMEHTHUPOBaH: (ailiibl u
MOITPOTPAMMBI KICXOTHOTO KO/Ia COIepIKaT
cneruQuKanuy (KOMMEHTapHH C
OTMCAaHUEM CEMaHTHUKH Kojia B (aiie u
ONMHUCAaHUE CEMAHTUKHU BXOJIHBIX U
BBIXO/IHBIX ITAPAMETPOB COOTBETCTBEHHO);
— KOJI KOMITUJTUPYETCs 0€3 CHHTAKCUYECKUX
OIMUOOK W TIPEAYNPEKICHUA KOMITIISITOPA;
— IIPY UCTIOJTHEHUU KOJla Ha 33JJaHHOM
Ha0Ope JaHHBIX U C PA3TUIHBIMA
3HAYEHUSIMU [TapaMETPOB, YKa3aHHBIMU B
3a/IaHHH, BBIJJAIOTCS KOPPEKTHBIC
pEe3yJbTaThl.

2. KoppekTHas BU3yanu3aius MoJy4YeHHbIX
[PEe3yJIbTaTOB

— IIPEJICTABIICHHBIN CTYICHTOM KOJI
KOPPEKTHO CTPOUT IUarpaMMbl/Tpaduku,
yKa3aHHBIC B 3aJJaHUU.

3. [lornmanue pa3paboTaHHOTO PEIICHUs
— CTY/ICHT B COCTOSTHUH OBICTPO M YETKO
OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI
[TPENOJABaTEN s, KaCarOIIHUECs
pa3paboTaHHON IPOTPAMMBI.

4. IloHMMaHNe MOTYYEHHBIX PE3YJIBTAaTOB
— CTYJICHT B COCTOSIHUU OBICTPO M YETKO
OTBETHUTH Ha BOMPOCHI MPETIOIABATEIS,
KacarolMecs COAepkKaTeIbHOTO CMbICIIA
MOJIYYCHHBIX PE3YIbTaTOB, BKIIFOUAs UX
BHU3YyaJIN3AIHIO.

3a4CT




5. T'oToBHOCTB OTYETA

— CTYJICHTOM IIO/ITOTOBJIEH OTYET O
BBITIOJTHEHUH 3aJJaHHUSI, IPEICTABISIOIINI
c000¥ CBS3HBIM U CTPYKTYPHUPOBAHHBIN
TOKYMEHT CO CJIeAyFoIIel nHpopMaIuei:
(dhopMyIHpOBKa 3aJaHUS; TUIIEPCChUIKA Ha
KaTaJIOT PCIIO3UTOPUA C UCXOAHBIMU
TeKcTaMu, HabopaMu JaHHBIX U JAP.
CONMYTCTBYIOILIMMU MaTCpUuaiaMu; pPUCYHKHU
C pe3yJbTaTaMy BU3yallu3alluy;
MOACHCHHA, PACKPBIBAIOIIIUC CMBICIT
MOJTyUYEHHBIX PE3yJIbTaTOB.

Texymui
KOHTPOJIb

KoHTposnbHbIi
OTIPOC TI0 TEME
"[Tonck mabaoHOB"

10

KOHTpOIBHBIN OITPOC MPOBOIUTCS B BUAE
KOMITBIOTEPHOTO TECTA M0 OKOHYAHUU
n3ydeHus temsl "llonck mabaoHoB".
[IpoxokaeHre KOMIIBIOTEPHOTO TECTA
ounenuBaercs ot 0 1o 10 6ayuios. Tect
cocTouT U3 10 paBHO3HAUHBIX BOIIPOCOB,
[IPaBWJIbHBIN OTBET Ha OJJUH BOIIPOC JAET
oauH 6am1. Bpems Ha npoxoxieHue Tecra
— HE MeHee |5 MUHYT.

3a4CT

Texymni
KOHTPOJIb

[IpakTyeckoe
3aJlaHue
"Knaccudukanms.
JepeBbs perenuii”

15

10

Brinonnenue 3aganus orieHuBaeTcs ot 0
no 10 6annoB. MakcumanbHas OIleHKA 32
3a/IaHK€ BBICTABIISICTCS TIPH TTOJTHOM
BBITTOJIHEHUH KaXKJ1I0T0 U3 CIEAYIOIINX
[ATH KPUTEPUEB (KPUTEPHUI OICHUBACTCS
ot 0 10 2 6amnoB: 0 - HE BEITIONHEH, | -
BEITIOJTHCH YaCTHYHO, 2 - BHITIOJTHCH
MOJTHOCTHIO):

1. KoppekTHoe pelnieHue mocTaBiIeHHON
3a/1aun

— IIPEJICTABIICHHOE CTYJACHTOM PEIICHHE
YETKO COOTBETCTBYET MOCTABIEHHON
3ajaye;

— TP BHIMIOJIHEHUH PEIICHUS Ha 3a/IaHHOM
HaOOpe TaHHBIX C Pa3IUYHBIMU
3HAYCHUSIMHU [TapaMeTPOB, YKa3aHHBIMU B
3a/IaHUH, BBIJJAIOTCS KOPPEKTHBIC
pe3yJIbTaThl.

2. KoppexTHast BU3yanu3aiusi moiay4eHHbIX
[pE3yJIbTaTOB

— CTY/ICHTOM TIPEJICTABIIEHbI KOPPEKTHBIC
rarpamMmbl/Tpad Ky, yka3aHHbIE B
3a/IaHNH.

3. [lonnmanue pa3paboTaHHOTO PEIICHHUs
— CTY/ICHT B COCTOSTHUU OBICTPO U YETKO
OTBETUTH Ha BOIIPOCHI MpernoaBarers,
Kacaroumecs pa3paboTaHHOTO PEIICHHUS.
4. [ToHnMaHMe MOMyYEHHBIX Pe3yJIbTaToB
— CTY/ICHT B COCTOSTHUU OBICTPO U YETKO
OTBETUTH Ha BOIIPOCHI MpernoaBarers,
Kacaroluecs COIepkKaTeIbHOTO CMbICTIa
MOJTyUYEHHBIX PE3yJIbTaTOB.

S. T'oTOBHOCTB OTYETA

— CTY/ICHTOM HOATOTOBJIEH OTYET O

BBITTOJTHCHUU 3a1aHUA, Hpe)ICTaBJ'ISIIOHH/Iﬁ

3a4CT




cO0OM CBSI3HBIN M CTPYKTYPHUPOBAHHBIN
TTOKYMEHT CO cieayromel nadopmaruei:
(dbopMynTupOBKa 3a/1aHUS; PUCYHOK
(CKpUHIIIOT) pa3pabOTaHHOTO PEIICHNS;
PUCYHKHM C pe3yJbTaTaMH BU3yaIu3alluy;
MOSICHEHHS1, PACKPBIBAIOIINE CMBICIT
[10JIy4YEHHBIX PE3YJIbTaTOB.

Texymni
KOHTPOJIb

IIpakTrueckoe
3aJlaHue
"Knaccugukarms.
AHcaM0rneBble
MeTozb!"

15

10

BrinonHenue 3aianus oneHuBaercs ot 0
1o 10 6annoB. MakcuMmanibHast OLeHKa
BBICTABIISIETCS MIPU MTOJIHOM BBITIOJTHEHUU
Ka)KJ0T0 U3 CIEAYIOIIUX MSITH KPUTEPUEB
(xputepuit oneruBaetcs ot 0 10 2 GansoB:
0 - He BRIMONHEH, 1 - BRIIOIHECH YaCTUYHO,
2 - BBIIIOJHEH TOJTHOCTBIO):

1. KoppekTHoe pelnieHue mocTaBiIeHHON
3a1a4u

— MPEeACTABIECHHBINA CTY/IEHTOM
[TPOrPaMMHBIN KOJI Y4ETKO COOTBETCTBYET
MOCTaBJIEHHOHN 3aj1a4e;

— KO/ TOKYMEHTHUPOBaH: (ailiibl u
[TOITPOTPAaMMBI MICXOJJHOTO KO/IA COZIEPKAT
creruQuKanuy (KOMMEHTaApHH C
OMHCAaHWEM CEMaHTHKH Koja B (aiine u
ONMMCAaHUE CEMAHTUKHU BXOJIHBIX U
BBIXOJTHBIX ITAPAMETPOB COOTBETCTBEHHO);
— KOJI KOMITUJIMPYETCsl 0€3 CHHTAaKCUYECKHX
OLIMOOK U MPEIyNPEeKICHUN KOMIUWIATOPA;
— IIPY UCTIOJTHEHUU KOJa Ha 3aJJaHHOM
HaOOpe TaHHBIX U C Pa3IMYHbIMU
3HAYEHUSIMU [TapaMETPOB, YKa3aHHBIMU B
3aJlaHUH, BBIJAIOTCS KOPPEKTHBIE
pE3yIbTaTHI.

2. KoppekTHas BU3yanu3aius MoJy4YeHHbIX
pE3yabTaTOB

— MPEACTABIEHHBINA CTYIEHTOM KO
KOPPEKTHO CTPOUT AUarpaMMbl/Tpaduku,
YKa3aHHBIE B 3aJJaHUU.

3. Ilonumanue pa3pabOTaHHOTO pEeIIeHUs
— CTYJICHT B COCTOSIHUU OBICTPO M YETKO
OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI
[TPENOJABaTENsl, KaCaOIIHUECs
pa3paboTaHHOM MPOrPaMMBI.

4. IloHMMaHNe MOTYYEHHBIX PE3YJIBTAaTOB
— CTY/IEHT B COCTOSIHUU OBICTPO U YETKO
OTBETUTH Ha BOIIPOCHI MpernoaBarers,
Kacaroluecs COAEPIKATEIBHOTO CMbICIIA
[OJTyUYEHHBIX PE3yJIbTaToOB, BKJIIOUas UX
BHU3yaJIM3aLHIO.

5. I'oroBHOCTH OTUETa

— CTYJICHTOM IIOATOTOBJIEH OTYET O
BBITIOJTHEHUH 3a/1aHuUs, IPEACTABIISIOMNN
cO0OM CBSI3HBIN M CTPYKTYPHUPOBAHHBIN
TOKYMEHT CO cieayromel napopmaueit:
(dhopMyIHpOBKa 3aJaHUS; TUIIEPCCHUIKA Ha
KaTaJor peNoO3UTOPHSI C UCXOJHBIMU

TCKCTaMU, Ha60paMI/I JAaHHBIX U JIp.

3a4CT




COMYTCTBYIOIIMMH MaTe€puaiaMu; pPUCYHKH
C pe3yJbTaTaMy BU3yallu3alluy;
MOSICHEHUS1, PACKPBIBAIOIINE CMBICI
MOJTyUYEHHBIX PE3YJIbTaTOB.

Texymuit
KOHTPOJIb

KoHTposnbHbIi
OTIPOC TI0 TEME
"Knaccudukanus"

10

KOHTpOIBHBIN OITPOC MPOBOUTCS B BUAE
KOMIIBIOTEPHOTI'O T€CTA 10 OKOHYaHUU
n3yudenus temsl "Knaccuduxanms".
[Ipox0oxkIEHNE KOMIIBIOTEPHOI'O TECTA
ounenuBaercs ot 0 1o 10 6ayuios. Tect
cocTouT U3 10 paBHO3HAUHBIX BOIPOCOB,
[TPaBUJIBHBIN OTBET HA OJIMH BOIIPOC J1aeT
oauH 6ay1. Bpems Ha MpoxoX/ieHue Tecta
— HE MeHee |5 MUHYT.

3a4CT

Texymmi
KOHTPOJIb

IIpakTueckoe
3aJjaHue
"Knacrepusanus.
Pa3nenurennHas
KJjactepuzanus”

15

10

BrinonHeHue 3ai1anus onieHuBaercs ot 0
no 10 6annoB. MakcumanbHas OIIeHKA 32
3aJlaHuE BBICTABIISAETCS IPU MOTHOM
BBITTOJIHEHUH KaXKJ1I0T0 U3 CIEAYIOIINX
[ATU KpUTEPUEB (KPUTEPUN OIICHUBACTCS
ot 0 10 2 6amnoB: 0 - HE BEITIONHEH, | -
BBITIOJIHEH YACTUYHO, 2 - BBITIOJIHEH
MOJTHOCTHIO):

1. KoppekTHoe pelieHue mocTaBiIeHHON
3a1a4n

— IPEACTABIEHHOE CTYACHTOM pEIICHNE
YETKO COOTBETCTBYET MOCTABICHHON
3ajaue;

— IIPY BBITNOJIHEHUH PELLIECHUS Ha 3aIaHHOM
HaOOpe TaHHBIX C Pa3IUYHBIMU
3HAYEHUSIMU [TapaMeTPOB, YKa3aHHBIMU B
3a/IaHUH, BBIJJAIOTCS KOPPEKTHBIC
pEe3yJIbTaThl.

2. KoppexTHast BU3yanu3aiusi moiay4eHHbIX
[pE3yJIbTAaTOB

— CTYJICHTOM NPEACTABIIEHbI KOPPEKTHBIE
rarpamMmbl/Tpad Ky, yka3aHHbIE B
3aJlaHUU.

3. [lonnmanue pa3paboTaHHOTO PEIICHHUs
— CTYJICHT B COCTOSIHUU OBICTPO U YETKO
OTBETUTh Ha BOIPOCHI MPETIOAABATENS,
Kacaroluecs pa3paboTaHHOTO PELIeHMS.
4. IloHMMaHKe MOTYUYEHHBIX PE3YJbTaTOB
— CTYJICHT B COCTOSIHUU OBICTPO U YETKO
OTBETUTh Ha BOIPOCHI MPETIOAABATENS,
Kacarolluecs COIepKaTeIbHOTO CMbICIIa
[MOJIyYEHHBIX PE3YIbTATOB.

5. I'oroBHOCTB OTUETA

— CTY/ICHTOM HOATOTOBJIEH OTYET O
BBITIOJIHCHUH 3aaHUS, TIPEICTABIISIOIIHIA
cO0OH CBSI3HBIN U CTPYKTYPUPOBAHHBIN
TOKYMEHT CO cienyromien napopmaueit:
(bopMynHpOBKa 3aJaHHS; PUCYHOK
(CKpUHIIOT) pa3pabOTaHHOTO PEIICHNS;
PUCYHKU C pe3ybTaTaMH BU3yalIU3alluu;
MOSICHEHUS1, PAaCKPBIBAIOIINE CMBICIT
[MOJIyYEHHBIX PE3YJIbTATOB.

3a4CT

Texymmi

IIpakTyeckoe

15

10

Brimonnenue 3aJaHus ONCHUBACTCA OT 0

3a4CT




KOHTPOJIb

3aJ]aHue
"Knacrepuzanus.
Hepapxuueckas
KJactepusamnus"

10 10 0amtoB. MakcuManbsHas OneHKa 3a
3aJlaHue BBICTABIISETCS IPU MOTHOM
BBITIOJIHEHUH KaXKJI0T0 U3 CIEAYIOIINX
[T KPUTEPUEB (KPUTEPHIl OLIEHUBACTCS
ot 0 10 2 6ayutoB: 0 - HE BRIIOJIHEH, 1 -
BBITIOJTHEH YAaCTHYHO, 2 - BBITIOJIHEH
[MOJTHOCTBIO):

1. KoppekTHoe pelieHue mocTaBieHHON
3aaun

— MPEACTABIEHHOE CTYJACHTOM pEIIeHNE
YETKO COOTBETCTBYET MOCTABICHHON
3ajaue;

— TP BBITIOJTHCHUH PEIICHUS Ha 3a/IaHHOM
HaOOpe TaHHBIX C Pa3TUYHBIMU
3HAYEHUSIMU [TapaMETPOB, YKa3aHHBIMU B
3aJlaHUH, BBIJAIOTCS KOPPEKTHBIE
pe3yJIbTaThl.

2. KoppekTHas BU3yanu3aius MoJy4YeHHbIX
[PEe3yJIbTaTOB

— CTYJICHTOM MPEACTaBIECHBI KOPPEKTHBIE
arpaMMbl/TpauKy, yKa3aHHbIE B
3aJlaHuH.

3. [lornmanue pa3pabOTaHHOTO PEIICHUS
— CTYJICHT B COCTOSIHUU OBICTPO M YETKO
OTBETUTH Ha BOIPOCHI MPETOAaBaTEeNs,
Kacarolrecs pa3paboTaHHOTO PelIeHHS.
4. TloHnMaHKe MOTYUYEHHBIX PE3YJIbTAaTOB
— CTYJICHT B COCTOSIHUU OBICTPO M YETKO
OTBETUTH Ha BOIPOCHI MPETOAaBaTeNs,
Kacarolluecs CoIepKaTeIbHOTO CMbICIIa
[MOJIyYEHHBIX PE3YJIbTaTOB.

5. 'oroBHOCTH OTUETa

— CTY/ICHTOM TOJTOTOBJIEH OTYET O
BBITIOJTHEHUU 3aJIaHUs, IPEACTABIISIOIINI
cO0OH CBSI3HBIN M CTPYKTYPUPOBAHHBIN
TOKYMEHT CO cieayromel napopmaruei:
(hopMyIHpOBKa 3aJaHN; PUCYHOK
(CKpUHIIIOT) pa3pabOTaHHOTO PEIICHNS;
PUCYHKU C pe3ybTaTaMy BU3yaIH3allUu;
MOSICHEHUS1, PACKPBIBAIOIINE CMBICIT
[MOJIyYEHHBIX PE3YJIbTaTOB.

10

Texymni
KOHTPOJIb

KoHTponbHbIit
OIIPOC I10 TEME
"Knacrepuzanus"

10

KOHTpOJIBHBIN ONPOC MPOBOAUTCS B BUJIE
KOMITbIOTEPHOTO TECTa M0 OKOHYaHUU
n3ydeHns temsl "Knacrepuzanus'.
[IpoxoxkaeHrEe KOMITBIOTEPHOIO TECTA
orennBaetcs oT 0 1o 10 6ayutos. Tect
cocTouT U3 10 paBHO3HAUHBIX BOIPOCOB,
[IPaBWJIBHBIN OTBET HAa OJUH BOIIPOC JAET
onuH Oal. Bpems Ha MpoxokJeHue Tecta
— HE MeHee 15 MUHYT.

3a4CT

11

IIpome-
KyTOUYHas
arTecranus

KomnsrorepHoe
TECTUPOBAHUE

20

[IpomexyTouHas arTecTanus IpOBOJUTCS
BO BpCMs 3a4€Ta B BUAC KOMIIBIOTCPHOTO
TeCcTa.

Tect cocTout u3 20 paBHOLEHHBIX
BOIIPOCOB (10 5 BOIIPOCOB HAa KAXKIYIO U3

YETBIPEX TEM Kypca), TO3BOJISTIONTUX

3a4YCT]




OLIEHUTH C(HOPMUPOBAHHOCTD

BOIIpOC JaeT ofuH O6amut. Ha tect
OTBOIUTCS HE MeHee 45 MUH.

KoMmIieTeHIi. [IpaBrIbHBIN OTBET Ha

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTalluN

[Ipouenypa npoBeaeHus

Kpurepun
OLICHUBAaHHUS

3a4CT

[Ipu oneHMBaHUM PE3YABTATOB YUEOHOU NEATEIBHOCTU
00y4Jaromerocs 1o JUCUUIUIMHE UCTIONb3yeTCsl 0aIbHO-
pPEUTHHTOBAsE CUCTEMA OLIEHUBAHUS PE3yJIbTAaTOB Y4eOHOU

nestensHocTr oOydarommxcs (ITomoxxenne o BPC yrBepxkneHo
npuka3oM pektopa ot 24.05.2019 r. Ne 179, B penaxkuuu npukasa
pekropa ot 10.03.2022 r. Ne 25-13/09). OrnieHka 3a TUCIUTIIIUHY
(dopmMHpyeTCst Ha OCHOBE MOTYYEHHBIX OLIEHOK 32 KOHTPOJIBHO-
PEUTHHIOBBIE MEPOIIPUATHUS TEKYIIETO KOHTPOJIS. 3a4TEHO:
BeJIMYMHA peTuHra odydatomierocs no aucuuruimae 60..100 %.
He 3auteHo: BennuuHa peTHHIra 00y4aromerocs no JUCUUIUINHE
0..59 %. Ecnu cTy1eHT He COIIaceH C OLIEHKOM, Oy4YEeHHOU 110
pe3ysbTaTaM TEKyIero KOHTPOJIs, CTYICHT IPOXOAUT
MEpPOIPUATHE TPOMEKYTOUYHON aTTECTALIMU B BUJIE TECTUPOBAHMSI.
TectupoBanue npooautcs B cucteme edu.susu.ru. TecT cogepkut
20 BonipocoB. Ha BeimosiHeHue Tecta gaercs He MeHee 45 MUHYT. B

B coorBeTcTBUU C
m. 2.5, 2.6
[lonoxenus

JTOM CJIy4Yae OLEHKA 3a IUCLMILIMHY PACCYUTHIBACTCSA HA OCHOBE
IIOJIYYEHHBIX OLICHOK 332 KOHTPOJIbHO-PEUTHHIOBBIE MEPOIIPUATHS
TEKYILIETO KOHTPOJIS ¥ POMEXYTOUHOU arTecTanuu. Oukcanus
pe3yabTaToB yueOHOM NeATENbHOCTH MO AUCIUIIIIMHE POBOAUTCS
B JICHb 3a4€Ta IPH JUYHOM IIPUCYTCTBUU CTYIEHTA.

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

PesynbraTsl 00yueHust

YK-1

3HaeT: mpenMeT, MOHATHUS, METOABI HH()OPMAIIMOHHO-aHATTUTHIECKOM

PaboThI

YK-1

YMeeT: UCTob30BaTh HHCTPYMEHTAapUi HH()OPMAITMOHHO-
aHATUTUYECKON pabOThI; aHAJTM3UPOBATH 33/1a4y, BbIIEISIS ee 0a30BbIe
COCTAaBJISIONINE, OCYIIECTBIIATH JEKOMIIO3UIIMIO 33/1a4H; KPUTUIECKU

aHATM3UPOBATH WH(OPMAITUIO, HEOOXOAUMYIO JJIsI PEIICHUS
[MOCTABJIEHHOM 3aJ]aul; pacCMaTpUBaTh BO3MOKHBIE BAPHAHTHI
pELIEHHMS 3a/1a4U, OLIEHUBAs UX JIOCTOMHCTBA U HEIOCTATKU

YK-1

MMeeT mpakTU4eCKUI ONBIT: IPUMEHEHUS 3HAHUW O CBOMCTBAaX U
XapaKTEPUCTUKAX HH(POPMAIIUH, B HAXOXKICHUN HH(POPMAIIUU B
Pa3JIMYHBIX UCTOYHUKAX, ONIPEACIIEHUH ITITABHOTO U BTOPOCTENEHHOTO,

B YIOPSAIOYUBAHNM, CHCTEMATU3UPOBAHUH U CTPYKTYpPHUPOBAHUHU
TAaHHBIX U 3HAHUH; HAXOXKJICHU aICKBaTHBIX CPEICTB Ul PELICHUs
COBPEMEHHBIX IPOo0OJIeM, MHTEPIPETALMU 1 aHaJI13a OTyYEeHHBIX
pE3yJIBTaTOB

OIIK-12

3HaeT: HCO6XO,I[I/IMLIC MCTOABI U CPCACTBA ISl PCIICHUA
HpO(l)GCCI/IOHaJ'II)HI)IX 3a7la4 Ha KOMIIBIOTEPEC; MECTOAbI MAILIMHHOI'O
06y‘IeHI/ISI B 3a/1la4aXx aHaJIu3a JaHHbIX U 0COOCHHOCTH HX IIPUMCHCHU

OIIK-12

YMeeT: co3aBaTh aaropuTMbl TMOPOBO 00paboTKM 0a3 TaHHBIX




PC3YJILTATOB HUCIIBITAaHUN U SKCIITyaTalluu CIIOKHBIX Z[eTaJIef/’I " y3JIOB
B MalllIMHOCTPOCHUU

Nmeet HpaKTI/I‘IeCKI/Iﬁ OIIBIT: UCITOJIB30BaHUA COBPEMCHHBIX

OITK-12 MH(GOPMALIMOHHBIX TEXHOJOTHH U CTIeHaIN3UPOBAHHOTO Jh b L
- T T T T T

[POrpaMMHOT0 obecTiedeH st sl 00pabOTKU U PEICTaBICHUS

uH(OpPMaIUK B 3a/1a4aX NpoeCCHOHAILHON AeATeIbHOCTH

3HaeT: Tpe6OBaHI/IH, MMPpEABABIISICMBIC K Oq)OpMJIeHI/II-O Hay4HO-

[1K-2 . HH [
TCXHUYCCKUX OTUCTOB U ny6m/n<au1/m
YMGCTZ OMOPMIIATH PE3YyJabTAaThl BBIIIOJTHCHHBIX HAYUYHBIX

[1K-2 b PV pesy. Y < O PO
MCCIIEIOBAHUM B BUIC HAYYHO-TEXHHUECKHUX OTYETOB M ITyOJIUKAIIHHA
MNmMmeeT mpakTHUECKUH OIBIT: IPeAcTaBiieHus pe3yinsrato HP B

[1K-2 P el pesy. HH [

BUJIC OTUCTA, IPC3CHTAMN U HAYYHOTI'0 JOKJIala

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 10 KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe U MH(OPMAILIMOHHOE O0ecredeHUue TUCHMILIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononrHUMeENbHASL IUMePamypa:
He npenycmorpena

8) omeuecmeenHble U 3apyoedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowjuecs 68 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Mupkun B.I'. BBenenuie B ananu3 1aHHBIX. Y YEOHUK U MPAKTUKYM.
Mockaa, 2020. 174 c.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:
1.  Mupkun b.I'. BBenenue B aHanu3 TaHHBIX. Y YEOHUK U TIPAKTUKYM.
Mocksa, 2020. 174 c.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTAIlUs

HanmenoBanune
No Bun
0 pecypca B bubmuorpadudeckoe onrcanue
JTUTEPaTyphI N
ANIEKTPOHHOH (hopme

Anekcees /I.C., lllexounxun O.B. TexHonorun
WHTEIJICKTYaJIbHOTO aHAIN3a JaHHBIX. Y4eOHoe
nocoobue. Koctpoma, 2020. 140 c.
https://elibrary.ru/item.asp?1d=43946965

1 |OcnoBnas nureparypa |eLIBRARY.RU

"Kapos A.H., Munenuesa W.I. Ananu3 naHHbIX.

b f;fe"];‘;mzm’m" eLIBRARY.RU  [Spocnass, 2020. 148 c.
paTyp https://elibrary.ru/item.asp?1d=43846458
Merommacckme Mupxkun b.I'. BBenenue B aHanu3 1aHHbIX. YYEOHUK U
rnocoous A OO6pa3oBarenbHas
3 . .. [mpaktuxym. Mocksa, 2020. 174 c.
CaMOCTOSATEJIbHOM iatgopma FOpaiit

https://urait.ru/bcode/432851

paboTHI CTy/IEHTA




[Tepedyens ncmoab3yeMoro mporpaMMHOTO 00eCTICUeHHUS:
Her

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pyI0BaHUE, CTEH/IBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
Bun 3anaTuii . I_l MpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTIeUeHUE, UCIIONB3YEeMOe IS
YA pa3IMYHBIX BUJOB 3aHATUH

[IpakTnueckue

[IepcoHaIBHBIN KOMIIBIOTED
3aHATHUS U CEMUHAPbI

Jlexkunu [Ipoextop




