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Beenenune B aHa/IU3 JAHHBIX CAliTOB

09.03.01 UndopMaTuKa M BHIYUCIUTETbHAS TEXHUKA
Hanpasiennocts (mpoguiis)

TexHos0rnu pa3padoTky BeO-NPUIIOKEHU I

®opMma o0yueHHS] — OUHASA

I'on natopa — 2023

METOJUYECKHUE YKA3AHUSI IVISI OBYUAIOIUXCS
10 OCBOEHUIO JUCLUIIUHBI (MOAYJIS)

1. |Kadenpa Marematiky, GU3UKA 1 HHPOPMAIMOHHBIX TEXHOIOTUI
2. |HanpaBneHue noAroToBKU 09.03.01 MndpopmaTrka 1 BEIYUCTUTEIbHAS TEXHUKA

3. |Hampasnennocts (mpodunp) | TexHOMOrMM pa3paboTKu BeO-NPUIOKEHUH

4. | AucuurmHa (MOIYIb) b1.B./IB.03.02 Beaenue B aHaiu3 1aHHBIX CAUTOB

5. |®opma oOyueHus o4Has

6. |Tom Habopa 2023

1. MeToanyeckne peKOMeHIAMH 110 OPraHU3AIMU PAGoThI CTYI€HTOB BO BPeMsl MPOBeIeHUs JTeKIHOHHBIX
U MPAKTHYECKUX 3aHATHH

W3ydeHne AHUCHUIUIMHBI BKIOYaeT B ce0S JBE COCTaBIAIONIME. TEOPETHUYECKYHO (JIEKIUH) U
MIPaKTHICCKyI0 (MpaKTHYECKWEe WM Ja0opaTopHBIE palOoTHI), W OCYIISCTBIIETCS C HWCITOJIBb30BaHUEM
JIUCTAHIIMOHHBIX 00Pa30BaTe/IbHBIX TEXHOIOTUI — yueOHOro Kypca, pasmenieHHoro B OIOC MATY.

1.1 Meroguyeckne peKOMEHIAUMH 10 OpraHu3auum padoTbl CTYIeHTOB BO BpeMsl IpOBeleHUs
JIEKIIMOHHBIX 3aHATHH

Teopetnueckoe o0ydeHHE OCYILECTBISCTCA Ha JICKIMOHHBIX 3aHATHUSX, Tl MPErnogaBaTesib: 3HAKOMUT
CTYIIEHTOB C XapaKTePUCTUKON JUCIUTUITMHBI 1 OCOOCHHOCTSIMH €€ U3YUCHHUS;, N3JIaraeT OCHOBHBIE TEOPETUIECKHE
BOTIPOCH! JUCHHIUIMHBI; JaeT METOAWYECKHE PEKOMEHAANNH MO HM3YYEeHHIO0 y9eOHOW M y4eOHO-MeTOAMYeCKOn
JUTEpaTyphl, UCIONIb3yeMbIX VHTEpHET-pecypcoB; MPUBOIAUT M MOSCHIET NPUMEPHl 3aJaHUN MPAKTUIECKUX
paboTt, crieruduKy MPOBEACHUS 3a4eTa/IK3aMeHa.

1.2 MeTonuyeckue peKOMeHAANMH M0 YYACTHIO B HHTEPAKTUBHBIX (popMax o0yuyeHHs

UnTepakTuBHOE OOydeHHE MpEACTaBIseT co0OW Cmoco0 TMO3HaHWS, OCYIIECTBIsAEMBIH B (opmax
COBMECTHOM JEATENBHOCTH OOYy4YaIOIIMXCS, T.6. BCE YUACTHUKU 00pa30BaTENILHOIO MPOLECcca B3aUMOACHCTBYIOT
Jpyr € JpyroM, COBMECTHO PEIIAIOT IIOCTaBJICHHbIE IPOOJIEMBbI, MOAEIUPYIOT CHUTYallMHd, OOMEHMBAIOTCS
uHpOpMaIMeH, OUEHHUBAIOT JEHCTBHE KOJJIET UM CBOE COOCTBEHHOE MOBEACHHUE, IMOTPYKAIOTCS B pEalbHYIO
arMocdepy AeI0BOr0 COTPYIHHYECTBA 110 Pa3peLICHUI0 POOIIEM.

B xone nekuuii peanusyercss HHTEpakTUBHAsA (popma B3aMMOICHCTBUS — 00CYXKIE€HHE BOIIPOCOB II0 TEME.
AKTHBHOCTH CTYJICHTOB NPH 0OCYXJI€HUU MaTepHaJIOB JIEKI[MH OLIEHUBAETCS MpernoaBareineM Kak « AKTUBHOCTb
Ha TEOPETUYECKHX 3aHATHIX».

1.3 MeToauyeckne peKOMEHIAMH 10 MOATOTOBKE K JIa00PaTOPHBIM 3aHATHAM

Ha nabGopaTOpHBIX 3aHATUSX CTYACHTHI BBIMOJHSAIOT J1a0OpaTOpHbIE Pa0OThl MO MPEAIOKCHHOMY
OIMCAaHUIO — METOIUYECKIM pazpaborkam. CTyneHTY HeoOXOAMMO 03HAKOMHTHCS C 3aJJaHUSIMHA U3 METOUIECKOM
pa3paboTKH, TOBTOPUTH CBEIEHUS, IIOTyIeHHBIE BO BPEMS JIEKIHI, M BBHITIOJTHHUTD BCE MPEIOKEHHBIE 3aanns. B
XOJIE BBIMOJHEHHS JTAOOPATOPHBIX PabOT CTYACHT MMEET BO3MOXXHOCTh KOHCYJIbTHPOBAHHUS C MpENojaBareieM ¢
LEIbI0 YTOUHEHUSI WU PA3bsICHEHUS MPEUIOKCHHOTO 3aJaHus, a TaKXKe MO TEXHOJOTMYECKUM BOMIPOCAM €ro
BEITIOTHEHUS. VITOTOM BBITTOTHEHHS 3aJ]aHWH BHICTYTIAET IEMOHCTPANUS TPOJIEIaHHOW PabOTHI U cobecedosarue
IO KOHMPOTILHLIM B0NPOCAM.

1.4 MeToauyeckne peKOMEHIALNHU 110 MOATOTOBKeE K c00ece10BaHUI0

s TOArOTOBKM K COOECENOBAHUIO CTYACHTY CIIEAyeT IIOBTOPUTh TEOPETUYECKHE CBEICHMS,
HCIIOJIb30BAHHBIC MM IIPU BLIINOJHCHUU HNPAKTHYCCKUX SaHaHHﬁ. BEBIMOTHUTE MOMCK OTBETOB Ha BOIIPOCHI K
cobecenoBanmio. LlerecooOpa3Ho Mpu OTBETE HA BOMNPOCHI JeiaTh KOHCIEKTHBHBIC 3allMCH B TeTpamu. Takxke
CJIeAyeT YIeJINTh BHUMAHUE TIOUCKY MHOKECTBA [IPAKTUYECKUX IPUMEPOB IO BOIIPOCcaM coOece10BaHus.



1.5 MeTonu4eckue peKOMeHAALMH 10 OPraHU3alMH CAMOCTOATEILHON padoThI 00yYaroImMXcs

CamocrosTenbHas paboTa CTYIEHTOB — IUTAaHHpyeMas ydeOHas, ydeOHO-HCCiemoBaTelbeKas, HaydHO-
UCClleZIoBaTeNbCKasi padoTa CTYIEHTOB, BBHIMONHAEMas BO BHEAyJUTOPHOE BpeMs [0 3aJaHui0 U TpHU
METOJIMYECKOM PYKOBOJICTBE IIpErojaBareisi, HO Oe3 ero HEMOCPEACTBCHHOTO y4acTusi (MPH YaCTHYHOM
HETIOCPEICTBEHHOM YYaCcTHUH MPENoaBaTels, OCTABISIONIEM BEAYIIYIO POJIb 32 pabOTOH CTYIEHTOB).

B nmponiecce camocroaTenbHOI pabOTHI CTYAEHT MPHOOPETAET HABBIKM CAMOOPTaHU3AIINN, CAMOKOHTPOJIS,
CaMOYTpaBJICHUs, CaMOPE(JIECKCUM M CTAHOBUTCS AaKTUBHBIM CaMOCTOSITEIbHBIM CyOBEKTOM y4eOHOU
JIeSITETLHOCTH.

OcHOBHOUM (OpMOI CaMOCTOSATEIHPHOW pabOTHI CTYIACHTA SBISAETCS HW3YUCHHE KOHCIIEKTA JICKITHIA,
PEKOMEHJIOBAHHOM JIMTEpaTyphbl, aKTUBHOE YYacTHE Ha JIA0OPATOPHBIX/TIPAKTHUECKUX 3aHSATHUSAX, BBIMOJIHEHUE
CaMOCTOSITETTFHBIX 3aJJAHUI B COOTBETCTBHH C METOJIMICCKIMH Pa3padOTKaMH U MOJATOTOBKA JOKIA/a.

[lomroroBka moxmanma sIBISETCS CaMOCTOATEIBHON BHEAaymWTOpPHOH pabotoil crymeHTa. Ha ocHOBe
aHajgn3a WMCTOYHUKOB (TIOM0OpaHHBIX CTYACHTOM CaMOCTOATEIHHO) W BBITIOJHEHHBIX J1aOOPaTOpHBIX padoT
HEOOXOMMO IOJITOTOBUTH JIOKJIAJ HAa ONHY U3 MPEAJIOKCHHBIX TeM (WU M0 TeMe, MPEUIOKESHHON CTYICHTOM
CaMOCTOSITETTHhHO M COINIACOBAaHHOW C mperofgaBareieM). Pabora o0s3aTenbHO JOIDKHA COAEPIKAaTh aHAIN3
M3yYEHHBIX NCTOYHHUKOB W JIMYHYIO TOYKY 3pEHHS aBTOpa. PaboTa BBHIMONHSAETCS CTyAEHTaMH CaMOCTOSITENIHHO B
TEUYEeHHE CeMeCTpa U J0JKHA ObITh NpeJICTaBlIeHa Ha IPOBEPKY HE MO3AHEE MOCIEAHET0 MPAKTUYECKOTo 3aHATHS,
Ha KOTOPOM OCYII[ECTBIIICTCS €ro MPeCTaBlIeHUe U 3anuTa (He 0ojee 7 MUHYT).

OcHogubie s3mansl HOO20MOBKU OOKAAOA:

BrImoHNUTE aHANK3 TPEIMETHOM 00IacTH.

CdopmynupoBarhk TeMy J0KIa/1a, COIIACOBATH €€ ¢ IpernoaaBareineM u 3adukcuponarhb Ha kypce B CYO.
CocraBuTh IJ1aH JJOKIJIAA.

OcymecTBUTh TOAO0P HEOOXOMUMBIX HCTOYHHUKOB TI0 COTIIACOBAHHOM TeMeE.

[MoaroToBUTH copepkaHue AOKIaAa B COOTBETCTBUU C TPEATIOKEHHBIMU TPEOOBAHUSMH.

OdopMuUTh TEKCT TOKJIAIa ¥ UICTOYHUKH B COOTBETCTBHHU C TPEOOBAHUAME K 0()OpPMIICHHIO.

Brictynuth Ha 3amnuTe.

NNk L=

Obwue mpedosarus K COOEPAHCAHUIO U OPOPMIEHUIO OKAAOA:

O0wem noknana — 5 ctpasull (0€3 TUTYIBHOTO JINCTA U CITUCKA HCTOYHHUKOB).

TuTyabHBIN JUCT JO/DKEH OBITH OOPMIIEH 110 00pasily (MMeeTcs (aiii ¢ 00pasioM).

OCHOBHO¥ TEKCT paboThl OPOPMIICH B COOTBETCTBUH C TPSOOBAHUSMU, YKA3aHHBIMHU HIDKE.

B cirydae ncnonb30BaHHS B TEKCTe TAOIHII M/MITM PUCYHKOB Ha KaXKIbIii OOBEKT TOJHKHA OBITH CCHUIKA B

TekcTe paboTel. Hampumep, «... OCHOBHBIE BHIBI MPOTPAMMHBIX CPEACTB MPEICTABIEHBI HIDKE (CM.

Tabnuma 1)» Wim «... cxeMy Tnepeadd HHPOPMAaIlUK MOKHO YBHJIETh Ha pHC. 1%.

KonmdaecTBo HCTOYHHUKOB JTOJKHO OBITh HE MEHEE TPEX, Ha BCE JIOJDKHBI OBITh CCHUIKH BHYTPH TEKCTA.

6. CIMCOK HCHONB3YeMBIX HCTOYHUKOB [OMKEH OBITh O(OpPMIIEH B COOTBETCTBUU C TPeOOBaHHIMH,
YKa3aHHBIMHU HIKE.
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Tpebosanus k oghopmaeHUurO 0CHOBHO20 meKcma pabomul:

Ipudt — TimesNewRoman, pazmep — 14 1T

A03aIr; MeXITyCTpOUHBIN HHTEpBAT — 1,5; BRIpaBHUBAHHE — «I10 MIMPHHEY; a03alHbIi oTcTym — 1,25 cM.

3. Odopmienre pUCYHKOB (TIpH HEOOXOIMMOCTH): BBIDABHHUBAHUE PHUCYHKA — «IIO LEHTPY», IHOAIUCH
pucynka — «Puc. No. Hazpanue pucyHkay; mpudT A moamnucu pucyHka — TimesNewRoman, pazmep —
12 T

4. Odopmienue Tabnun (Ipd HEOOXOIUMOCTH): BBIpABHUBAaHHE TaONUIBI — «I10 LEHTPY»; WpH(T BHYTpH
tabmumpl — TimesNewRoman, pasmep — 11-12 nr.; BhIpaBHMBaHWE TEKCTa BHYTPH TaONWIBI — Ha
YCMOTpPEHHE MOIB30BaTEINsT; TIOANMCH TAOIHIIBI pacrioyiaraeTcsl Haja TaOnuIlel ¥ COCTOUT M3 IByX YacTew:
«Tabmuna Ney — BeIpaBHUBaHUE 110 IPaBOMY Kpato u «HazBaHue Tabnuphy — BEIpaBHUBaHHUE IO IPABOMY
Kparo WIX 1O LEHTPY.
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Tpebosanusi k ogpopmaeruro ucmounuxos (6 coomeemcemesuu ¢ I'OCT 2008):
1. HcTOYHUKHU JOIDKHBI OBITH PACHIONOKEHBI B aN()aBUTHOM MOPSIIKE H IPOHYMEPOBAHEI.
B tekcre noknmama cchliika Ha UCTOYHUK BBITTONMHSAETCS B Bufe: [Ne], rme Ne — HoMep McTOUHUKA B 001IEM
CIIHCKE.
Ecnu B TekcTe ucmomnb3yeTcs TOCIOBHAS LUTAaTa, TO OHA JIOJDKHA OBITH B35iTa B KaBBIUKHU, & B CCHUIKE Ha
HMCTOYHUK yKa3aHa cTpaHuia: [5, c.15].

1.6. MeTogu4yeckue peKOMeHIAMH O MOAT0TOBKeE K 3a4eTy

3adeT MOXKET POBOIUTHCS B OpMeE cobecedosanuss WM mecmuposanus 1o Borpocam. [ moaroToBKu
K coOeceoBaHUIO WM TECTUPOBAHUIO CTYAEHTY HEOOXOAMMO IIOBTOPUTH TEOPETHUECKUIl MaTepual,
MIPEJCTAaBICHHBIN MPETOAaBaTeNieM Ha JIEKIMH, U TEOPETHYECKUH MaTeprai, MUCIONb3YeMblii U U3ydeHHBIH UM
NPY BBINOJTHEHUH JTa00PaTOPHBIX paboT.



Hrorosoe TCCTUPOBAHUC TIPOBOAUTCSA TOJIBKO B MNPUCYTCTBUU MPCIIOAABATCIIA. HroroBelii  TecT

BBIKJIFOYAECT BONIPOCHI U3 BCEX PA3[ENIOB M3YyYEHHOW AMCUMIUIMHBEL Ha mpoxoxneHue Tecta OTBOAUTCS He Oojee
45 MUHYT.

1.7. MeToguyeckue peKOMEHIAMH 10 OATOTOBKE NPe3eHTALNHU (JONOJHUTEIbHBIA 0JI0K)
Aneopumm cozoanus npezenmayuis:

1 sTamn — onpezeneHue LEIH IPe3eHTaluu
2 3Tamn — noApoOHOE pacKphITHE HHPOPMALUN
3 3Tanm — OCHOBHBIE TE3UCHI, BEIBOABI.

Credyem ucnonvzosamo 10-15 caaiioos. Ipu smom:

MEPBBIN CHAWl — THUTYNBHBIA, NpeAHAa3HAYeH Js pa3MelleHUs Ha3BaHWSA IPE3CHTAIlUH, WMEHH
JIOKJIA9MKa ¥ eT0 KOHTAaKTHOW WH(OPMAIIHH;

Ha BTOpPOM claiiie HeoOXOJMMO pa3MECTHTh COAEpIKaHWE TPE3EHTAINH, a TaKKe KPaTKoe OIMUCAHHE
OCHOBHBIX BOIIPOCOB;

OCTaBITHECS CIANIBI UIMEIOT MHGOPMATHUBHBIN XapaKTep.

O06p19HO TOAa9a HHGOPMAIIMK OCYIIECTBISETCS IO IJIaHy: Te3UC — apryMEHTAaINs — BBIBOJ.

Tpebosarnus k opopmaeHuIo U NPedCmasienuo nPe3eHmMayuiL:

YurabenbHOCTh (BUIMMOCTD M3 CaMbIX JaJbHUX YTOJIKOB IIOMEIIEHHS U C Pa3IUHBIX YCTPOMCTB), TEKCT
JoTbKeH ObITh HaOpaH 24-30-sM mpudTOM.

TmarensHO CTPYKTYpHUpOBaHHAs HH(OpManusl.

Hanmuuwne KOPOTKHUX U JIAKOHUYHBIX 3ar0JIOBKOB, MAPKUPOBAHHLIX U HYMCPOBAHHBIX CIIMCKOB.

Kaxnomy nonoxxenuto (ujiee) Hago OTBECTH OTIEIbHBIN ab3ail.

I'maBHYTO HIE10 HA/IO BHUIOKUTH B TIEPBOM CTpOKE ab3ara.

Hcnonp3zoBath TabiauyHble (OpMBI  MpeAcTaBieHUS HMHGOpPMAaUUM  (AMArpaMMbl, CXEMBI) JUIA
WITIOCTPALUHU BaXHEHIINX (HAKTOB, YTO 1ACT BO3MOXKHOCTh ITOJATh MaTepHal KOMIIAKTHO U HAIVISITHO.
I'paduka nomKHA OPraHMYHO JOTOIHSITH TEKCT.

BricTyruienue ¢ npe3eHTanued anurcs He 6onee 10 MuUHyT

1.8 MeToauyeckne peKOMEHIALNHU 110 PelIeHUI0 TeCTOBBIX 3aIaHUI

TectoBast cucrema mo3BoisieT (OPMHPOBATH BOMPOCH OTKPBITOTO W 3aKPBITOrO THIOB. Bompock

OTKPBITOI'O THIIA MpEAIojararoT BBOA CTYACHTOM CBOCTO OTBETA C HOCJIGI[yIOHleI aBTOMAaTUYCCKON MIIH py‘IHOfI
HpOBepKOﬁ. BOHpOCLI 3aKpBITOTO THUIIA TPCAIIOIararoT BLI60p OJHOI'0 MNPaBHIIBHOIO OTBETA, HCCKOJIBKHUX
IIPaBUJIBHBIX OTBETOB, YCTAHOBJICHUC COOTBETCTBUSA, BCTABKY IIPONYIIECHHBIX 3JICMEHTOB U T.II.

HpI/I PCHICHUN TECTOBBIX SaI[aHI/IP'I HCO6XOILI/IMO BHUMATCJIIbHO 4YWUTaTb TCKCT BOIpPOCa W BAYMYHMBO

BBIOMPATh/BBOAUTD NMPABWIBHBIA OTBET. IIpn HEOOXOAMMOCTH MOKHO OCYLIECTBISTH CBOOOAHBIN MEPEXo MEXKILy
Borpocami. LlenecooOpa3Ho oTBeUaTh B IEPBYIO OUEPEAb HA JIETKHE)» BOMPOCHI & TOJIBKO 3aTEM Ha «CIIOXKHBICY.

1.9. MeTogu4yeckne peKOMeHIAMH M0 BHINOJHEHHIO KYPCOBBIX padoT

HE MIPEayCMOTPEHO

2. IInanbl NpaKTHYECKUX 3aHATHI

Monyas 1. BBegenne B aHaIu3 JaHHBIX

Llens: Hayuntbea mpUMEHATh HA MPAKTHKE aITOPUTMBI aHAJIN3a JTaHHBIX.
IIpoepammnoe obecneuenue: onepaoHHas CUCTEMA, TAOIMYHbIN IpoLieccop.
Jlabopamopnuvie pabomoi:

JIb 1.1. JlepeBbs penieHMiA.

JIb 1.2. Camoopranusyoomuecs KapThl TPU3HAKOB.

JIb 1.3. AccouunaTuBHbIE MPaBUIIA.

JIb 1.4. ®akropHbIif aHAIH3.

JIb 1.5. JIuneiinas perpeccus. Jlornctudeckast perpeccus.
JIb 1.6. Knactepu3zanus 1aHHBIX.

JIb 1.7. Buzyanu3zauus JaHHBIX.

Ilpoexm no mooynro.
Jlumepamypa: [1], [2], [3].

Monyanb 2. UcTOYHUKH JaHHBIX
Ilpoepammnoe obecneuenue: OnepallMoOHHAs CUCTEMa, TOCTYI K OTYeTaM BeO-cepBepa, CUCTEM OOMEHa
MHTHOBEHHBIMH COOOILIEHUSIMHU.



Jlabopamopnuvie pabomoi:
JIb 2.1 I'eneparus orué€ToB web-cepBepom.
JIb 2.2 Cuctemsl coopa naHHbBIX STHAEKC.
JIb 2.3 Cucrems cbopa nanabix Google.
JIb 2.4 Breirpy3ka manasix Discord.
JIb 2.5 Brirpy3ka nanusix Telegram.
JIb 2.6 Brirpy3ka nanasix MS teams.
JIb 2.7 Beirpy3ka naHHbIx Viber.
JIb 2.8 Brirpy3ka qaHHBIX Whatsapp.
IIpoexm no mooymio.
Jlumepamypa: [1], [2], [3].

Monyanb 3. HHCTPpyMeHThI 00padoTKH JaHHbBIX
Lenw: TlomydnTh MPAKTUYECKIE HABBIKK Pa3pabOTKH MOJIB30BATEIBCKUX PUI0KESHUH
Ilpoepammnoe obecneuenue: onepallioOHHAas CUCTEMa, Cpe/ia Pa3paboTKH C MOIAEePKKoi Swift.
Jlabopamopnvle pabomol:

JIb 3.1 Untepdetic Scilab. Tumel qaHHBIX.

JIBb 3.2 O6paboTka MaTpuL.

JIb 3.3 O0paboTka MaHHBIX CPEICTBAMH TAOJIMIHOTO MpoIIeccopa.

JIb 3.4 Ucnonw3oanue Google Data Studio.

JIb 3.5 Ucnonw3oBanue Yandex Data Lens.

IIpoexm no mooyrnio.
Jlumepamypa: [1], [2], [3].



