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Annortanusa

Hucuumnuna «HaydyHas Busyanu3auus» BXOIUT B 00pa3oBaTENbHYIO HPOrpaMMy
BBICIIErO 00Opa3oBaHWs — TporpaMmy OakajaBpuara I10 HANpaBJICHUIO MOATOTOBKHU/
cnenuanbHocTd 20.03.01 «TexHocdepHas 6e30MmacHOCTH» HaNpaBleHHOCTH «VHXUHUPUHT U
nudpoBu3aus cucteM olecrieyeHus: 0e30MacHOCTH TexHochephl». [JUucHuIumMHa peaausyercs
kadenpoit «NeSy.

JlucuunirHa HaleneHa Ha (OpMUPOBAHUE Y BBITYCKHHUKA CIICAYIOLIMX KOMIIETEHIINH |

[1IK-1 «CrocobeH mpUHMMAaTh ydacTHE B HAay4HO-HCCIEIOBATEIbCKUX pa3pabOTKax Mo
npoUIII0 TOJIrOTOBKM B COCTaBE KOJJIGKTMBA: CHCTEMaTH3MPOBATh MHOOPMAIUIO IO TeMe
UCCIIeIOBAaHUHN, IPUHUMATh yJacTHE B 3KCIEpHUMEHTaX, 00pabdaTbiBaTh MOJIY4CHHbIE JaHHBIE C
UCIOJIb30BaHNEM UH(OPMAITMOHHBIX TEXHOJIOTHH U U (PPOBBIX CPEACTBY»

[IK-2 «CmocobeH TpPOBOMUTH OSKOJOTWYECKHH  aHalmM3, MpelycMaTpUBArOIMMA
pacuMpeHrue W PEKOHCTPYKLIMIO NEHCTBYIOIMX MPOU3BOJCTB, a TAKKE CO3/1aBAEMbIX HOBBIX
TEXHOJOTUH U 00OpYIOBaHUS, C UCIOIB30BAHNEM HH(MOPMAIIMOHHBIX TEXHOJIOTUN M HHU(PPOBBIX
CPEICTB»

[1K-4 «Cnoco0GeH OCYIIECTBIIATh SKOHOMHYECKOE PEerylipoBaHHE MPHUPOIOOXPAHHOM
JIeSITEIIbHOCTH OpPTaHU3aIuN»

ConepxaHue AUCIHUIIIMHBI OXBaThIBAa€T KPYr BOIPOCOB, CBSI3aHHBIX C BBIOOPOM,
CO3JJaHMEM M HCIIOJIb30BAaHUEM CIOCOOOB IpauuecKoro MmpejacTaBlIeHUs MOJIy4aeMbIX B XOJE
HAYYHBIX HMCCIEIOBAHUN NAaHHBIX, & TAKKE C OCOOCHHOCTSIMUA NMPUMEHEHHS MHCTPYMEHTOB JUIS
BU3YaJIM3allMH 3TUX JaHHBIX.

[lpenogaBanue JOUCHMIUIMHBI HpeaycMaTpUBaeT clieayoume (GopMbl OpraHu3aluH
y4e0HOTO Tpolecca: JICKIUH, JAb0paTOpHbIE pabOTHI, CAMOCTOSTENIbHAS Pad0Ta 00YyJIarOIIETrocs.

[IporpamMmMoOii JUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUME BHUJbl KOHTPOJSA: TEKYIIMH
KOHTpPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B opme 3ayera.

OO0mpst TPYTOEeMKOCTh OCBOCHHUS JUCHUILIMHBI COCTAaBIISCT 2 3aUeTHBIX IUHUIBI, 72
yaca.

S3bIK OOY4EHHS 110 TUCHUTIIIMHE «PYCCKUN.



1. TlepeyeHb MIIAHUPYEMBIX PE3YJIBTATOB OOYYEHMS IO JUCLUIUIMHE

1.1. Ilenu npenogaBaHus TUCHUIIIMHBI
JucuumirHa HaneleHa Ha (opMuUpoOBaHHME Yy OOydarONMXCs 3HAHWW, YMEHUH M HaBBIKOB B
obnactu 00paboTKu WHQOPMAIMK TIPHU BBHITTOJIHEHUH HAyIHBIX MCCICIOBAHUN W MPOBEICHUM
9KOJIOTUYECKOTO aHalM3a, MpeAHa3HayeHa Uil O3HAKOMJIEHHMsS CTYAEHTOB C OCHOBaMH
rpaguyYecKoro MpeiCTaBICHUs AAHHBIX B IIENSX 00eCredYeHus yao0CTBa WX WHTEPIPETALNH, a
TaKKe Ha OCBOCHHE HABBIKOB BJIAJICHUS NHCTPYMEHTAMU HAaydHOH BU3YyalIU3aLlUH .

1.2. JlucuunnuHa BXOIZUT B  COCTaB  4acTd, (OpMHUpPYeMOH  yJaCTHHUKAMH
00pa3oBaTENBHBIX OTHOIICHUH, 00pa30BaTeIbHON MPOrpaMMbI BBICIIET0 00pa3oBaHMs (Iaiee —
OIT1 BO).

1.3. TlepeueHb miIaHUPYEMBIX PE3yJIbTATOB OOY4EHHs MO JUCLHUILUINHE, COOTHECEHHBIX C
nJIaHupyeMbIMU pesyabTaramMu ocBoenus OI1 BO.

B pesynbrate m3ydeHHs] AUMCLHUIIMHBI OOYy4arONMICs J0JKEH 00aaaaTh ClIEAYHOLMMU
KOMIETSHIINSAMH WM UX YacTAMU. KOMIIETEeHIIMN ¥ WHIUKATOPbI UX JOCTH)KEHUS IPUBE/ICHBI B
Tabmume 1.

Tabmuna 1 — [lepeyeHb KOMIIETEHIIMI U WHIMKATOPOB UX JOCTHKCHUS

Kareropus (rpynmna) | Konx n HanmeHoBaHue Koa u HaumeHoBaHWe HHAMKATOpa
KOMIIETEHIIN U KOMIIETEHIIN U JOCTUKEHU ST KOMIIETEHIIU T
[1IK-1 Criocoben
MPUHUMATH y4acTue B
HE Ho v [1K-1.3.1 3HaTh METObI MIIAHUPOBAHUS U
i OpraHH3aI1 UCCIETOBAHUN U pa3padoToK,
HCCIIEA0BATEIIBCKAX
METO/Ibl aHAIN3a TaHHbBIX
pa3zpaboTkax 1o
[1K-1.3.2 3HaTh K (pPOBBIE CPEACTBA IS
pOUITIO TTOJTOTOBKH .
norcka nHGOPMAITUH 110 TEME UCCIIEOBAHUM,
B COCTaBE€ KOJUJICKTHBA!
MHQOpPMAIIMOHHBIE TEXHOJIOTUH, B TOM YHCIIE
CUCTEMaTU3UPOBATh
MHTEIJIEKTYaJIbHbIE, J1JIs1 BHITTOJHEHUS
[podeccunonansubie | HHPOPMAIUIO TTO TEME
. pPacyeToB M MOPSIOK padOTHI C HUMH
KOMIIETEHITU U HCCIIEIOBAaHUM,
[IK-1.VY.1 ymMeTh BBINOJIHSITH MOUCK JAHHBIX IO
MPUHUMATH y4acTue B .
TEeMe UCCIeAOBaHUM C UCTIOIB30BAHUEM
JKCIICPHMCHTAX, U (POBBIX CPEACTB MHPOPMAITMOHHBIX
00pabaTbIBaTh P p
TEXHOJIOTUH, BKITIOYasi MHTEJUIEKTyallbHbIE
MOJIY4YECHHBIE TAHHBIE C
[1K-1.B.1 BnageTs HaBbIKAMU MPOBEACHUS
HCITOJIL3OBAEM aHajM3a HAyYHBIX JAHHBIX, pe3yJIbTaTOB
WHGOPMAITMOHHBIX ya X pe3y
N HKCIIEPUMEHTOB U HAOIIOACHU I
TEXHOJIOTHH U
U QPPOBBIX CPE/ICTB
I1IK-2 Crioco6en
MPOBOJUTH
SKOJIOTHYSCKUY aHaIn3,
MpeaycMaTpUBAOIIMI
pacumpeHue u
PEKOHCTPYKLIUIO [1K-2.B.1 BnageTs HaBbIKAMU [TOJTOTOBKU
elcTB X MHGOPMALIUHU IJIs1 TPOBEACHUS OLEHKH
Ipodeccnonanbinie fl OI/ISB}(])I;[)?"II‘I]/IS a TaKKe BO;II)[(;II;ICTLBIWI Ifa 0 , aIf) cLI e
KOMIIETCHLIU U p ’ . KPYRAIOYIO Cpety
CO3/1aBa€MbIX HOBBIX MJIAHUPYEMO J€ATEIbHOCTH C
TEXHOJIOTHH U M CIIOJIb30BaHNEM U (PPOBBIX CPEICTB
obopynoBaHus, ¢
U CIIO0JIb30BAaHUEM
UH(OPMAITMOHHBIX
TEXHOJIOTHH U
U (PPOBBIX CPE/ICTB




[1K-4 CnocoGen

OCYILECTBJISATH I1K-4.Y.2 ymeTb BBIIEISATH OCHOBHBIE
TMpodeccHoHaTbHbIe HKOHOMHUYECKOE (akTOpBI, BJIUSIOIME HA IKOJOTHYECKYIO

pETYIINPOBaHUE 0€30MacHOCTb IIPU BHEAPEHUH B OPTraHU3ALUU
KOMICTCRIHH IIPUPOJOOXPaHHON HOBOU NIPUPOIOOXPAHHON TEXHUKH U

IeSITEIIBHOCTHU TEXHOJIOTUH

OpraHH3aluu

2. Mecto qucuumuHb B cTpykrype OI1

Jucnumiraa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YIAOIIMMIUCS
MPU U3YYCHUHU CIEAYIOUMX AUCLIUILINH:

— «CratucTuyecKkre METObl B YIPABICHUH CIIOXKHBIMU TEXHUYECKUMHU CUCTEMAaMU »,

— «HatypHble 3KCIIEpUMEHTBI U UCCIENOBAHUE TEOCUCTEM.

3HaHUs, TOJIYYEHHbIE MPU HU3YYEHUU MaTepuala JAaHHOW ITUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATEIbHOE 3HAUEHUE, TAK U UCIOJIB3YIOTCS MPHU U3YYEHUH APYIUX JUCHUTIINH:

— «['eonH(pOpMAIIMOHHBIE CUCTEMBI U TEXHOJIOTUN »,

— «MeXIUCIHUIIIIMHAPHBIN IIPOEKTY,

— «Iudposrie Texnonoruu 3D MoaeTUpOBaAHUS.

3. O0BeM u TPYHOEMKOCTh AUCITUTIITUHBI
Jlanabie 006 oOmeM oOBbeME MUCHHUIIMHBI, TPYIOEMKOCTH OTICIBHBIX BHUIIOB Y4eOHOM
paboThI IO TUCHUILINHE (M pacipeelieHue 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEICTABICHBI B
Tabmuie 2.

Tabmuma 2 — O6beM U TPYIOEMKOCTh JTACITUTIIAHBI

TpynoemkocTh 1O

Bun yuebHoi paboThl Bceero ceMecTpam

Ne6
1 2 3

Oowan mpyooemxocmo oucyunaunsl, 3E/ (dac) 2/ 72 2/ 72
U3 nux yacoe npakmuueckoil n0020mMo6KU 17 17
Ayoumopubie 3anamus, BCEro yac. 34 34

B TOM YHCJIC:

nexuu (JI), (qac) 17 17
nabopaTtopHbie paboThI (JIP), (uac) 17 17

KypcoBoit mpoekT (pabora) (KII, KP), (dac)

9K3aMeH, (Jac)

Camocmoamenvuasa paboma, Bcero (4ac) 38 38

Buo npomesicymounoit ammecmayuu: 3adetr, nudad.

3auer 3auer
3aueT, sk3aMeH (3auer, Judd. 3au, Dk3.)

4. CopneprkaHue TUCIUTUIAHBI
4.1. PacnpesneneHre TPYIOSMKOCTH TUCIUILIAHBI IO passesiaM ¥ BUJIaM 3aHSATHH .
Pazznensl, TeMbI QUCHUIUIMHBI U UX TPYIOSMKOCTh IIPUBEIICHBI B TaOIHIIE 3.




Tabnuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, UX TPYAO0EMKOCTh

P Jlexmm | I13 (C3)| JIP KII CPC
a3/1eJIbl, TEMbI JTUCIMIUTAHBI (qac) (aac) (4ac) (uac) | (aac)
Cemectp 6

Pazne 1. BBeeHne B HAYUHYI0 BU3YAIM3AI[H IO
Tewma 1.1. McTopus ucrionb3oBanus rpaduaeckux

00pa3oB B HAYKE 5 0 10
Tema 1.2. Ilcuxodhm3roaornaeckue OCHOBBI

rpaguyeckoi BU3yaau3aliu

Pa3zneu 2. OcoGeHHOCTH rpaduyecKOro
Npe/ICTaBJIeHUsI HAYYHBIX JAHHBIX

Tewma 2.1. Co3ganue OTAENbHBIX BUOB JIBYMEPHBIX
rpaduKoB 6 8 14
Tema 2.2. Pemrenre 3a71a4 TpeXMEPHOH BI3YaT3AII
HAyYHBIX JTaHHBIX

Tema 2.3. Cozganve TeMaTHIECKUX KapT

Paznen 3. UHCcTpyMeHTHI HAYYHOU BH3yaIM3alid
Tema 3.1. SI3bIKH pOrpaMMHpPOBAHKS, MPOTPAMM HbIE
cpellbl U OUOJIMOTEKH JIJISl PEIICHHS 3a]1a4 HAYTHON
BU3yaTM3AIMN 6 9 14
Tewma 3.2. [IporpaMmMHBI€ IPOAYKTHI, 00€CTICYNBAIOIIIIE
BIBYQIM3AIMIO JTaHHBIX B 00JIACTH KOJIOTHUH U
TexHoc(hepHoil Oe30macHOCTH

Hroro B cemecTpe: 17 17 38

Htoro 17 0 17 0 38

[lpaktyeckass TMOATOTOBKA 3aKIOYaeTCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
oOyJalonMMHCS  ONpEleNIeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
pO(EeCCUOHAIBHOM JIEATENBHOCTHIO.

4.2. ConepkaHue pa3aesioB U TeM JICKIIMOHHBIX 3aHATHH .
CopepxaHue pa3IesioB U TeM JICKIIMOHHBIX 3aHSTUN MPUBEACHO B Tabnuie 4.

Tabmuna 4 — ComepxaHue pa3esioB M TEM JICKIIHOHHOTO ITUKIIA

Howmep pasnena Ha3Banue u coznepkanue pa3aeiaoB U TEM JEKIIMOHH bIX 3aHATHI

1 Paznen 1. BBenenue B HAyYHYI0 BU3yAIM3ANN IO

Tema 1.1. McTopus ucnonb30Badysl rpadraeckux 00pa3oB B HAYKE

Hatypable ¢pm3maeckre Momens A IpeACTaBICHUS Pe3yIbTaTOB UCCIIEI0BAHNS
U IeMOHCTpaImy (peHoMeHOB. MinmocTpaimm 00bEKTOB, SIBICHUIN H MPOLIECCOB.
DCKm3bI, YePTEXKH, aTiackl. [lepBrle MpUMephl HCTIONB30BaHKA MH()OPMAIMOHHBIX
TEXHOJIOTHH ISl BU3YaJI3alMi HAaYYHBIX JaHHBIX. OTBIT KOMIIBIOTEPHON
BI3yaJIM3aldd MHOTOMEPHBIX JaHHBIX. DBOJIOIMS MPECTABICHUS T€OAaHHbIX 1
JTAaHHBIX O JKMBBIX CHCTEMaXx.

Tema 1.2. [Icuxodr3nonorudeckre OCHOBBI I'padGryecKoil BU3yaM3alyiy
Crpoenue 3purenbHOro ananmatopa. OCHOBHbIE XapaKTEPUCTHKY TJia3a,
OTpeIeIISTIOIIME CTIOCOOHOCTh BOCTIPUSITHSI UEJIOBEKOM OKpPYXKAroIero Mupa. Pomb
MO3IOBOT'O LIEHTPa 3pUTENBHOr0 aHaamsatopa. OcoO0EHHOCTH BOCTIPHATHA
00BEKTOB pa3HbIX THMOB. OnTHueckrie W03, HaOopbl XapaKTepucTHK
rpadreckux 00BEKTOB, 00ECTIeUHBAIONIME TIepe1auy HHPOPMAIMA YEJIOBEKY
Yyepes3 3puTesbHbI aHamBaTop. O0ume cBeAeHUI 0 PUMEHSHIN METO/I0B
CEMHUOTHKH JIJI BEIOOpa 00pa3HO-3HAKOBBIX CHUCTEM JIJISI TIeNIeH BU3yali3alin
naHHbIX. [TpecTaBieHus B MPOCTPAaHCTBEHHBIX, BPEMEHHBIX, IIBETOBBIX U MHBIX
KOOpAMHATAX JIsl 00ecTieYeHNs BOCTIPUSITHS MHQOPM ALK YEJIOBEKOM.
PazmmuaumocTs 00bexToB. ['eHepanm3armst 1aHHbIX. OCHOBBI IBETOBE CHISI.
3amaun mogOopa YCIOBHBIX 3HAKOB, IIBETOBBIX IIKAJ M YPOBHS JUCKPETU3ALIH




BMBYAJIMBUPYCMOI'0O CHUI'HAJIA.

2 Pa3zneu 2. OcoGeHHOCTH rpad)uvecKoro NpeAcTABICHU I HAYYHbIX IaHHbIX
Tema 2.1. Co3raHue OTIeIbHBIX BUIOB ABYMEDPHBIX I'padUKOB

Jmarpammel paccesinns. Mcnonp3oBanue 1BeTa, pasmMepa u GopMbl YCIOBHBIX
3HaKOB. PaceTOUHbIE CKaTTEPOrpaMMBbl. Bimzyamzaiwst pe3ynbpTaToB
aINnpoKCUMalMM U MHTeprosimy. Haxecenuwe nHpopMalimy O HeONpeeJIeHHOCTH
OLICHOK. Pabora ¢ nepexpeITHeM TOueK. AHUIMHUPOBAaHHBIE CKATTEPOrPaM MbI.
Bmyamniaimsa cratuctuk. JluarpamMmmbl pazmaxa. CKpUIuHbIEe TUarpaMMBbl.
JluarpaMMbl OTKJIOHEHHH (BU3yasl3alysl CTOJNOLAMY, «JICCHIIOBBIMIY 3HAKAMY,
Jnpyrumu 3HakaMu). CToia04aTele JuarpaMMbl K PAHKUPOBaHAE OOHEKTOB.
Koppenorpammbl. Buzyanuzaims U3MeHEHUsI COCTOSIHUS. «J{HarpaMMbI-TaHT eI,
['paduku BpemeHHbIx cepril. [ mcTorpaMmel. ['paduku IIIOTHOCTH BEPOSITHOCTH.
Kpyrosrele auarpammel. Bisyanmsamms nepapxudeckux CTpyKTyp. peBoBUIHbIE
KapThl. Mcnons30BaHme MOMSIPHONM CHCTEMBI KoopauHaT. [[puMeHeHne TeTuoBbIX
Kapr.

Tema 2.2. Pertrenrie 3a4a4 TPEXMEPHON BU3YAIM3ALIMM HAYVYHBIX JaHHBIX
Oco0eHHOCTH BI3YaNM3aIli TPEXMEPHBIX NpecTaBieHnid. [IpoekTuBHbIE
npeoOpa3oBanusi. J{MCKpeTHbIE TOYEUHbIE PECTABICHUS B TPEXMEPHOM
npoctpaHcTBe. O0aka ToUeK, NX Kinaccupukalys U Konopusaiys. Beinenenue
CTPYKTYp B obJiake Touek. BokcenbHble npeacTaienus. Bisyanmsammn
KapKacHbIX Mojiesieil. [lonmuronanbHple MOJIeir U MX CO37JaHHe Ha OCHOBE O0JIAKOB
TOYEK U BOKCEJbHBIX MpeacTaBieHu. DyHKIMOHAIbHbIE TPeXMepHbIe MO U
UX Bm3yanmaiws. Vcnosib3oBaHue GpakTaioB JJIs aBTOMATHU3HPOBAHHOM
BIByaJIM3aly MporieccoB B Orochepe u Texnochepe. bazoBrie cBeaeHUS O
peHnepunre. TpexmepHble MHOTOCIIOMHbIE MpeacTaBiacHus. Hacreienue
MHpOpMAIMEH TPEeXMEPHBIX KapT.

Tema 2.3. Co3ganne TeMaTHIECKUX KapT

TpeboBanms K M300pa3uTeNHLHBIM CBOMCTBAM KapT. YHTaeMOCTh YCIIOBHBIX
o6o3naueHnid. THTepakTuBHOCTH KapT. OcoOeHHOCTH BBIOOpA criocoba
orobpakeHust THPOPMAIMK B TIOJIE KAPThI B 3aBUCHUMOCTH OT €€ Ha3HAY CHHSI.
Bo3Mo)XHOCTH COBMECTHOW BU3yaJlM3allil PACTPOBBIX, BEKTOPHBIX U APYTHX
KJIaCCOB MPOCTPAHCTBEHHBIX NaHHbIX. [lapameTprl ci10eB, o0ecneunBaronme
BIBYaJIM3aIMI0 TIPOCTPAHCTBEHHON M BPEMEHHON M3MEHYMBOCTH MAapaMeTpOB.
Oco0eHHOCTH PaboTHI € IIBETOBBIMU MPOCTPAHCTBAMHU. VICTONb30BaHNE pa3HBIX
THIOB YCJIOBHBIX 3HAaKOB. [107100p BeTOBBIX 1IKal. ['eHepammsaimst u
0COOCHHOCTH €€ peajn3alliil B UHTEPaKTHBHBIX KapTax.

3 Paznen 3. UHCTpYMEHTBI HAY4HOH BH3yaIn3aluu

Tema 3.1. SI3bIKH IPOrpaMMHUPOBAHKSL, IPOrPaMMHBIE CPEILI U OMOIHOTEKH UL
pelIeHus 3a/1a4 HaYYHOW BU3YaIU3allii

bubmorexu JavaScript (Chart.js, D3.js, Plotly.js, FusionCharts, AnyChart,
Highcharts). Tlakets! rpaduueckoii Bmyammammu aist R (lattice, ggplot2, plotly,
sjplot, htmiwidgets, networkD3, echarts4r). I'paduueckue Oudamorexu Python
(Matplotlib, Pandas, Seaborn, ggplot, Bokeh, Plotly, Pygal). Tymookcer MatLab
o coznanus rpaduku. Hayunas BuByanmzaims € HCTIONB30BaHHEM CHCTEM
koMmIbroTepHoit Bepctk (Latex + PGF/Tikz)/

Tema 3.2. [IporpaMMHBIE IPOAYKTHL, 00€CIIEYNBAOIIME BU3YAIM3ALMIO JTaHHBIX B
00JIaCTH SKOJIOTMM U TexXHOochepHON 0€301aCHOCTH

[IpencraBieHue JaHHBIX SKCTIEPUMEHTOB ¢ nioMoribio Imagel, Fiji u Bio7.
Bisyampamgs reogaHHbIX ¢ ioMoIneio uHcTpyMenTrapus [ IC [Tanopama, QGIS,
IDRISI, GS Surfer. Coznanne annmarmii tporiecco u sisiennii B Fiji, GS Surfer.
Oco0eHHOCTH pabOTHl ¢ MHOT'OMEPHBIMH I'pa)UIeCKIMHE JTAHHBIMU.

4.3. Tlpakrudeckue (CeMUHAPCKHUE) 3aHSITUS
Tembl MPaKTUUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEJCHBI B Ta0IuULE O.




Tabnuna 5 — [Ipakrrdeckue 3aHITUS U UX TPYIOEMKOCTh

No
n/m

Tembl mpakTrueckux | Dopmbl MPAKTHYECKUX

3aHATUHA 3aHATUU

TpyoeMKOCTb,
(gac)

N3 Hux No
MPaKTUYECKOH | pa3ziena
MOATOTOBKH, | TUCLIMII
(uac) JIMHBI

VY4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbl€ 3aHSTUS

TeMmbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPUBEICHBI B Ta0nUIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTh

N3 Hux Ne

Ne TpynoeMKoCTh, | MpaKTUYECKOH | pasaena
HanmenoBanue mabopaTopHBIX paboT
n/m (uac) MOJTOTOBKH, | AUCLHIT
(gac) JIUHBI
Cemectp 6
1 Be16op Tuna rpaduka/mmarpaMMbl B 2 2 2
3aBHCHUMOCTH OT 3aJ1a4 BU3yaIH3aI[U1
2 OCcoOeHHOCTH pEeIICHUS 33724 3 3 2
BH3YaJIM3allMU KATETOPUAIbHBIX JaHHBIX U
M CITOTb30BaHMUE TPA(oOB TSl TPEICTABICHUS
nHpOPMAITIHT
3 | Co3nmanue TeMaTUUYECKHX KapT C MOMOIIBI0 R 3 3 2
4 Co3znanue rpaduKkoB U TUarpamMmm c 3 3 3
oMotk oubmuorexu ggplot2.
5 Busyanmzanust TpeXMepHBIX 00BEKTOB 3 3 3
¢ momompio plotly, WebGL u R. Hacts 1
6 Busyanuzanus TpexMepHbIX 00BEKTOB 3 3 3
¢ momoipio plotly, WebGL u R. Yacts 2
Bcero 17 17

4.5. KypcoBoe mpoeKTHpoBaHHUe/ BBITTOJHEHUE KYpPCOBOM pabOThI

Y4eOHbBIM IJIAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa o0ydJaronmxcs

Bunpl camocrosiTenbHO# paboThl M €e TPYJOEMKOCTh MPHUBEACHBI B Ta0IuIe 7.

Tabnuna 7 — Bugbl caMocTosTeIbHOM PabOThI U €€ TPYAO0EMKOCTh

Bun camocTosTenbHON paboThI Bcero, yac |  Cemectp 6, yac

1 2 3

W3ydyenne teopetnueckoro marepuana aucuunianssl (TO) 18 18

[lonroroBka K TeKyiemMy KOHTpoJito ycrieBaeMocTH (TKY) 3 3

IlogroroBka k mpomexxyrouHoit arrecranuu (I1A) 5 5

JlomaimmHee 3a7aHue, B TOM YHCIIe BHEAYIUTOPHAS TOITOTOBKA 12 12
OTYETHBIX MaTEepPHAJIOB 110 JJabopatopHbIM paboTtam (/13)

Bcero: 38 38




5. Tlepedenn yaeOHO-METOIMUECKOTO OOECTICUEHU S
JUISL CAMOCTOSITETbHON PabOTHI O0YJaIONMXCS 0 TUCHUTLINHE (MOJYITIO)
Y4eOHO-METOANYEeCKUE MaTepHUallbl JJIsi CaMOCTOSTENFHOM paboThl OOYYAIONMXCSl YKa3aHbBI B
m.a. 7-11.

6. IlepeueHb EYATHBIX U DJIEKTPOHHBIX YICOHBIX U3IAaHUH
[lepeuenb eyaTHBIX M JIEKTPOHHBIX YIEOHBIX M3MaHUN TIPUBEICH B TaOnuIe 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U AMEKTPOHHBIX YIEOHBIX H3TAHUI

Kommaectso

SK3EMILIPOB B
onoImorexe

(kpome
AJIEKTPOHHBIX

DK3EMILIISIPOB)

[/

URL anpec bubmuorpaguyueckas ccpuika

https://znanium.com/c | Kopuees, B. 1. Busyanusanusi B HaydHbIX -
ataloa/product/21250 HcclieIoBaHusIX : yueOHoe mocodue/ B.J. Kophees,
17 JL.I'. T'arapuna, M.B. KopaeeBa. — Mocksa :
NHOPA-M, 2023. — 400 c. + Jlomn. maTepuanbl
[DnexrponHbIit pecypc]. — (Briciee obpazoBanue:
Maructparypa). — TekcT : 371eKTpOHHBIN. — Pexum

AOCTYyIIa: 11O IMMOAITUCKE.

https://e.lanbook.com/ | Hukynun, E. A. Komnbetorepras rpaduka. Mogenu u | -
book/394694 AJITOPUTMBI : yueOHOe mocodue st By30B / E. A.

Hukynun. — 3-e u3z., crep. — Cankr-IlerepOypr :
Jlansp, 2024. — 708 ¢. — TeKkcT : 2JIEeKTPOHHBIN. —
Pexxum noctyna: s aBTOpH3. OJIb30BATENEH.

https//znanium.ru/cat | Hcakos, B. b. ['oBopuTe S36IKOM CXeM : KpaTKui -
alog/product/2165225 | cnpaBounuk/ B. b. McakoB. — 2-¢ u3a1. — Mocksa :

Hopwma : UHOPA-M, 2025. — 216 c. TekcT :
JJIEKTPOHHBIN. — PexuM nocTyna: 1mo moanucke.

https://znanium.ru/cat | Camxko, 0. H. Tlcuxodusuonorus : yauebHoe mocoodue/ | -
alog/product/2172773 | FO.H. Camko. — Mocksa : MIHOPA-M, 2025. — 155
c. — (Beicee oOpazoBanue). — TekcT :

3JIEKTPOHHBIN. — PekuM JocTyna: mo moucke.

https://znanium.com/c | MadopmaninoHHbBIE CUHCTEMBI U ITU(PPOBBIC TEXHOJIOTUH | -
ataloa/product/17866 : yueOHOe mocodue : B 2 u. Y. 2. [Ipaktukym / nox
61 o6mr, pexn. mpod. B.B. Tpodumona, morr. T.A.
Maxkapuyk. — Mocksa : UHOPA-M, 2021. — 217 c.

https//znanium.ru/cat | IpencraBieHue 1 BU3yanu3amus pe3yabTaToB -
alog/product/2178859 | mayunsix ucciaenoBanmii : yaeouuk / O. C. JloryHoBa,
I1. ¥O. Pomanos, JI. T'. EropoBa, E. A. Unbuna ; mon
pen. O. C. JlorynoBoii. — Mocksa : UHOPA-M,
2025. — 156 c. + lon. matepuaisl [ DIEKTPOHHBIN
pecypc]. — (Beicmee oOpazoBanue). — Tekcr :

3JIEKTPOHHBIN. — PexuM 10CTyna: 1mo moanucke.



https://znanium.com/catalog/product/2125017
https://znanium.com/catalog/product/2125017
https://znanium.com/catalog/product/2125017
https://e.lanbook.com/book/394694
https://e.lanbook.com/book/394694
https://znanium.ru/catalog/product/2165225
https://znanium.ru/catalog/product/2165225
https://znanium.ru/catalog/product/2172773
https://znanium.ru/catalog/product/2172773
https://znanium.com/catalog/product/1786661
https://znanium.com/catalog/product/1786661
https://znanium.com/catalog/product/1786661
https://znanium.ru/catalog/product/2178859
https://znanium.ru/catalog/product/2178859

7. IlepedeHb AIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
HH(pOPMAIIMOHHO-TEIEKOMMYHUKAITUOHHOM cetu «IHTepHEeT»
[lepeuenb 3JIEKTPOHHBIX 00pazoBaTEIbHBIX pecypcoB nH(pOpMaImoOHHO-
TEJIEKOMMYHUKaIIHOHHON ceTn «/HTepHeT», HEOOXOAMMBIX JUISI OCBOCHHUS JMCIMILIAHBI
npuBeieH B Tabnuie 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX OOpPA30BATENBHBIX PECYPCOB HH(OpMANMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «MHTepHET»
URL anpec HaunmenoBanue

https://www.rawgraphs.io/learning RAWGraphs. Tutorials

https://plotly.com Plotly Open Source Graphing Libraries

https:/plotly-r.com/index.html Interactive web-based data visualization with R, plotly,
and shiny

https://colorscheme.ru HHcTpyMeHT Ui moadopa IBETOB U T'eHepaluu
I[BETOBBIX CXEM

8. Ilepeuenb MH(MOPMAITMOHHBIX TEXHOJIOTHHA
8.1. [lepeyeHp TPOTPaMMHOTO OOECIIEUEHUs, HCIOIB3YeMOr0 TPH OCYIIECTBICHUU
00pa3oBaTEIBLHOTO Mpolecca Mo TUCITUTIIHHE.
[lepedeHb UCIONTB3YEeMOTO MTPOrPaMMHOTO oOecTieueHus mpeacrasieH B Tadmuie 10.

Ta6muma 10— [lepeuenb mporpaMMHOTO 0OECTICUCHHUS

Ne i/ HaumenoBanue

IMporpammuas cpeaa R (munensuss GNU GPL)

1

2 I'paduueckas 6ubmmoteka plotly (open source)

3 Be6-npunoxenue s Busyanu3sanuu 1anaeix RAWGraphs
(https://iwww. rawgraphs.io)

8.2. Ilepeuenn WHGPOPMAITMOHHO-CITPABOYHBIX CHCTEM,UCTIOJIb3YeMbIX npu
OCYIIECTBJICHUH 00Pa30BaTEILHOTO MpoIiecca Mo TUCIUTIIINHE

[lepeuenp wucHONB3yeMbIX HMHGOPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTaBICH B
Tabimuue 11.

Tabnuna 11— Ilepeyens nHEGOPMAIIMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

1 baza naHHbBIX «DKOJIOTHS: HAyKa U TEXHOJOTHN:
https//ecology.gpntb.ru/ecologydb/elcat/

9. MarepuanbHO-TeXHHYECKas: 0a3a
CoctaB  MarepuadbHO-TEXHUYECKOM  0a3zbl, HEOOXOMWMOW I  OCYIICCTBICHUS
00pa3oBaTenpHOTO Mpoliecca Mo JUCIUILTNHE, PeCTaBlIeH B Tabnuiel 2.

Tabmuma 12 — CoctaB MaTepuanbHO-TEXHUUECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Homep aynutopuu
/1 MaTepuaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOMMOCTH )

1 MynbeTumeauiiHas JEKUUOHHAS ayAUTOPUS

KoMmnbroTepHBIif KI1ace B cOCTaBe MEX(PaKyIbTETCKOM 14-03
nabopaTopun «IKOJIOTHsI U TeXHOCHEpHass OE30MaCHOCThY



https://www.rawgraphs.io/learning
https://plotly.com/
https://plotly-r.com/index.html
https://colorscheme.ru/

10. OmeHouHBIE CpEICTBA IS IPOBEACHUS TPOMEKYTOYHOM aTTeCTallU
10.1. CoctaB OLICHOYHBIX CpPEACTBIUIA TPOBEICHUS MPOMEXKYTOUHONH aTTecTaluu
oOydaronmxcsi 1o AMCHUIIMHE TpuBeaeH B Tabnuie 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS TPOMEKYTOYHOM aTTECTAIlluN

Bung HpOMC)KYTOQHOfI aTTeCTallun HCpC‘-ICHB OIICHOYHBLIX CPCACTB

3auer Cnucok BOIIPOCOB;
TecTsl.

10.2. B kauecTBe KpUTEpUEB OICHKH YpPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETeHIIMI 00yJaronmMuUcs NpUMEHseTcsl S-OamibHasl IKala OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHILIMH, KOTopas npuBesneHa B Tabnuie 14. B TeueHue cemectpa MOXKET MCIIOJIb30BATHCS
100-6annpHass  mKasia ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMbl  YHHUBEPCHTETa, IMpaBUJIaA
UCIIOJIb30BAHMS KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM
I'YAIL

Tabmuna 14 —Kputepuu orneHKr ypoBHS CHOPMUPOBAHHOCTH KOMIIETEHITU N

OUeHia KOMIETeHIH XapakrepucTrika C(HOPMHUPOBAHHBIX KOMITETEHITHI
S-OauTbHas 1K
— oOydJaronmiicss TITyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIM
MaTepuan;
— YBEpPEHHO, JJOTUYHO, MOCIEIOBATEIIEHO M TPAMOTHO €T0 M3JIaraeT;
— ONMHPASACh HA 3HAHUS OCHOBHOW WM JOMOJHUTENBHOW JIUTEPaTYPHI,
<gra$$) TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TPAKTUYECKON
JESTeTbHOCTHIO HAIIPABJICHMUS;
— yMeJi0 000CHOBBIBACT M APTyMEHTUPYET BBIJIBUTAEMBIC UM HJICH;
— enaeT BBIBOALI U 00OOIIEHUS;
— cBOOOHO BIIAJICET CUCTEMOM CIeHATN3UPOBAHHBIX TOHATHH.
— 0Oy4arolMiicsi TBEPAO YCBOMI MPOTPAMMHBIA MaTepua, IpaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpasch Ha 3HAHUS OCHOBHOM
TUTEPATYPHL;
&OpOIIION — HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH; §
GATTCHOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTUUYECKOH JCSTEIBHOCTHIO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MOJIOKEHUS;
— eNaeT BBIBOALI U O0OOIIEHUS;
— BIIQJICET CHCTEMOM CHeIMaIn3uPOBAHHbIX MOHITUM.
— 00y4JaroNMiicsi YCBOUI TOJBKO OCHOBHOM MPOrpaMMHBIA MaTepual,
MO CYIIECTBY M3JIaraeT €ro, OMUpasich Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHL;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKA U HETOYHOCTH;
«yTIOBJIETBOPUTETHHOY .
GTICHOY — UCIBITHIBACT 3aTPYAHCHUS B TPAKTUYECKOM MPUMEHCHHH 3HAHUU
HaIpaBJIECHUS;
— cJ1abo apryMEHTHUPYET HaydHbIE MOJOKEHUS;
— 3aTpyaHseTcs B GOPMYITHPOBAHUH BHIBOJOB M OOOOIICHUI;
— YaCTUYHO BJIAJICET CHCTEMOM CIIeNHATM3UPOBAHHBIX TOHSATHH.
— oOyyaronmiics HE YCBOMJ 3HAUUTEIBHOM YacTH IPOrPaMMHOTO
MaTepuania;
— JIONyCKaeT  CYIICCTBCHHBIC  OMMOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIBHOY .
paccMOTpPEeHHH TPOOJIEM B KOHKPETHOM HAIPaBJICHUH;
(HC SATTCHO? — UCHBITHIBAET TPYIHOCTH B IPAKTUYECKOM IPUMEHEHUN 3HAHUI;
— HE MOXET apryMEHTHPOBATh HayYHbIE TTOJIOKEHHUS,;
— He GopMynHUpYyeT BHIBOAOB U 000OICHHUI.

10.3. TunoBbIe KOHTPOJIBHBIE 3aJAHHS UK HHBIE MaTEPHUATIBI.
Bomnpocs! (3agaun) 11s SK3aMeHa MpeJicTaBiIeHbl B Tabmuie 15.

Tabnuna 15 — Borpocs! (3agaun) 11t SK3aMeHa




Ne i/t

[lepeyens BompocoB (3a1a4) AJs IK3aMeHa

Kon
WHJIMKaTOpa

Y4eOHBIM IJIAaHOM HE MPETYCMOTPEHO

Bomnpocsr (3amaun) s 3aueta / audip. 3auera mpencTaBieHbl B Ta0muie 16.

Tabmuna 16 — Bompocs! (3agaun) nist 3adera / mud. 3auera

No i/t

[Tepevenn BompocoB (3amau) ams 3aueta / nudp. 3adera

Kon
WHAUKATOpa

1. JlaiiTe onucanue 3CKU3UPOBAHMS KaK METOJ]a TOMCKa HAeH U
sTan pa3paboTKU HOBBIX PEIICHUN.

2. YKaXUTE POJIb IEYaTHBIX U JIEKTPOHHBIX aTJacoB B IMOTY4CHUH
U PaclpOCTPaHEHUH HOBBIX 3HAHUH.

3. IlpuBeauTe MpruMepbl HHHOBAIMI B UCIIOJIB30BAHUS
WH(QOPMAITMOHHBIX TEXHOJIOTHH JUTS BU3YAIN3allNHA HAYIHBIX
JAHHBIX, I0ATAITHO BHEJIPEHHBIX B IPAKTUKY HcClIeoBaHUM B XX
Beke (3 nmpumepa).

4. Pacckaxxute, 4yTO U3 ce0s1 MPEACTABISAIOT CKaTTEPOTPAMMBI,
JMarpaMMbl pa3Maxa U CKpUIIMYHBIE TUArpaMMbl. YKOKUTE, KaKyko
POJIb OHU UTPAIOT B Pa3BEIOYHOM aHAIN3E JAHHBIX.

5. Pacckaxxkute, 4To U3 cebs MpeACTaBIIAIOT CTOJIOUAThIE
JarpaMMBbl, THCTOTPaAMMBbI U TpaU KU MIOTHOCTH BEPOSTHOCTH.
VYKaxuTe, KaKyr0 poJib OHU UTPAIOT B Pa3BEIOYHOM aHAIIN3E
JAHHBIX.

6. O0BsicHUTE, KAKUM 00pa30M TEIIOBbIE KAPTHI IPUMEHSIIOTCS IS
MOMCKa IIPOCTPAHCTBEHHO-BPEMEHHBIX HEOTHOPOIHOCTEH
XapaKTepUCTUK OOBEKTOB.

7. O0BsicHUTE, KaKUM 00pa30M BBIJENSETCS CTPYKTYpa B oOJiakax
TOYEK.

8. IlpuBeauTe mpUMepHI UCIIOIB30BaHUS (PPAKTAIIOB IS
ABTOMAaTH3UPOBAHHOMN BU3yaJIM3aI[MU ITPOLIECCOB.

9. [lpuBeauTe MpUMEPHI TPAKTUIECKOTO TPUMEHEHHS

U CIIOJIb30BAHMS ONTUYECKUX MIUTIO3UM.

10. IlpuBeauTe MpuMep OJHOBPEMEHHOTO UCTIOIB30BAHHUS
IPOCTPAHCTBEHHBIX, BPEMEHHBIX M I]BETOBBIX KOOPAMHAT AJIS
o0ecrieyeHus1 BOCHPUATHS HHPOPMALIMH YETOBEKOM.

11. llepeuncnute 5 LMPOKO HCIOIb3YEMBIX LIBETOBBIX
IPOCTPAHCTB U YKAXKHUTE Pa3IMuus MEXKTYy HUMU.

IK-1.3.1

1. Vkaxxute Oubmuorexu JavaScript st Bu3yanu3aiuy JaHHbIX
2. llepeuncnute nakeTsl rpaguyeckoil Bu3yanusauuu i R

3. IlpuBeaute mpuMepsl rpaduueckux 6uodamorex Python

4. YxaxuTe HauMeHOBaHus TynookcoB MatlLab ast co3manus
rpaduky.

5. Kparko onumnmre (yHKIIMOHATBHBIE BO3MOXKHOCTH Image) B
YacTH BU3YaIH3aIl[uu OMOTaHHBIX

6. Kparko onunmre ¢yHknuoHansHbie Bo3MokHOCTH [TYIC
«[Tanopama» B YacTu BHU3yallM3alluy I€OJaHHbIX

I1IK-1.3.2

1. BEIITOJIHUTE ITOUCK HOIIXOI{SIHICﬁ AJI1 BU3yalIn3alli1 YKa3aHHBIX
JaHHBIX HBCTOBOﬁ IMaJIMTPHI.

[K-1.V.1

1. Beibepute noaxosIMil Uil BU3yaTu3allii MacCUBa
OJTHOMEPHBIX TAHHBIX THII JIarPaMMBI.

2. BeiOepuTe moaxoasumii Uil BU3yaJIM3allii MacCHBa IBYMEPHBIX
JTAHHBIX THII IUAarPaMMBI.

IIK-1.B.1




3. BeiGepuTe moaxoAsmmil sl BU3yaau3aliyd MacCHBa
TPEXMEPHBIX JAHHBIX THII JHArPaMMBI.

4. BeiOepuTe MOaXo MM AJ1 BU3yalu3aliy MaccuBa
YEeTHIPEXMEPHBIX JTaHHBIX THII JHArPaMMBbI.

5. OcyImecTBUTE COBMECTHYIO BU3YaTH3aIllUI0 BEKTOPHBIX
MTOJINTOHAITLHBIX H PACTPOBBIX ITPOCTPAHCTBEHHBIX TAHHBIX
6. OcymiecTBUTE COBMECTHYIO BU3YaTH3aIlUIO IBYX CJIOEB
BEKTOPHBIX IMOJUTOHAIBHBIX TPOCTPAHCTBEHHBIX IAHHBIX
7. Co3maiiTe HTEPAKTUBHYIO BU3YaJIU3AIUI0 00JIaKa TOYEK.

1. Buzyanusupyiite pe3y/ibTaThl anmpOKCHMAaIUU 3aBUCHMOCTH B
10JIE CKATTePOTPaMMBI.

2. BeibepuTte u uicnonb3yiiTe BETOBYIO MIKATY JJIsI OTOOpaKEHU S
TEMaTHYECKOTO CIIOSi HHTEPAKTHUBHON KapThl COJICHOCTH.

3. Be1OepuTe 1 MCMoNb3yiiTe BETOBYIO MIKATY JJIST OTOOpaXKeHUS
TEeMaTHYECKOTO CJIOS MHTEPAKTHBHON KapThl aHOMAINI TEMITEpaTyp
BO3/yXa.

4. BeiOepuTe U UCIOJIB3YITE IBETOBYIO MIKATY JJISI OTOOpayKeHUS
TEeMaTHUYECKOTO CJIOS MHTEPAKTHBHOM KapThl KIIACCOB
HapYIICHHOCTH 3EMeJlb.

5. Co3pmaiiTe nuarpamMmy paccesiHus C 3aIaHHBIMU MPEToaBaTesieM
napameTpamu ¢ momoinpio plotly.

6. Co3paiiTe rpaduk BpeMEHHOI U3MEHYUBOCTH XapaKTEPUCTHKH C
3aIAaHHBIMH TIPEI0/IaBaTeNIeM Mapamerpamu ¢ momoninsio plotly.

IIK-2.B.1

1. BusyanusupyiiTe ©3MEHUYNBOCTH IOTIOJTHUTEIBHOMN ITEPEMEHHOM
(thakTOpa, BIMSIOIIEr0 Ha SKOJOTHMUYECKYIO OE30IacHOCTH) Ha
CKaTTepOrpaMMe, MCIOJIb3Ys LBET YCIOBHBIX 3HAKOB.

2. BusyanuzupyiiTe H3MEHYMBOCTb JOMOJHUTEIbHOM IepeMeHHON
(thakTOpa, BIMSIOIIErO Ha SKOJOTHYECKYIO OE30MacHOCTH) Ha
CKaTTeporpaMMme, MCIOJIb3Yys pa3Mep YCIOBHBIX 3HAKOB.

3. Busyanuzupyiite n3MeHYMBOCTb JOIOJHUTEILHON IIEpEMEHHOM
(haxropa, BIAMSIOLIETO HA 3KOJIOTMYECKYI0 0€30MacHOCTh) Ha
CKaTTeporpaMme, UCnoiib3ys (opMy YCIOBHBIX 3HAKOB.

[1IK-4.V.2

[lepeuenp TeM Ui KypCOBOIO IPOEKTHPOBAHUS/BBINOIHEHUS KypCOBOM pabOThI
npeacTaBiaeHbl B Tabmuie 17.
Tabnuna 17 — Ilepedyenb TeM 17151 KypCOBOTO IMPOESKTHPOBAHUSI/BBITIOTHEHUS KYpPCOBOM pabOTHI

Ne 1/t [TpuMepHBbIil IepedeHb TeM AJIs KypcOBOIO MPOEKTUPOBAHUS/BBIIOIHEHUS
- KYpCOBO# pabOThI
Y4eOHBIM IJIAaHOM HE MPETYCMOTPEHO
BOHpOCbI UL TIPpOBCACHU A HpOMQ)KYTO‘-IHOfI arréCraiun B BHUAC TCECTUPOBAHUMA

npecTaBeHbl B Tabmwuie 18.

Tabnuna 18 — [IpumepHBIN IepeYeHb BOIIPOCOB JUISI TECTOB

y Kon
Ne n/m IIpumepHBIil IepeueHb BOIPOCOB AJIs TECTOB
WHJIMKaTopa
1 1. [IpounTaiiTe TEKCT M HAIMIIMTE Pa3BepHYThIN oO0ocHOBaHHbIN oTBeT. | [IK-1.3.1

B xo1e MOATOTOBKY K BU3YyaJIH3allMU U B IPOLIECCE BU3YATH3ALUH
JaHHBIX GOPMHUpYEMbIe 00pa3bl aHATU3UPYIOTCS Ha MPEAMET
COOTBETCTBHSI OCHOBHBIM TPHHITUIIAM BH3YaJIH3aIMH, ¥ 11O pe3yIIbTaTaM
aHanu3a B 00pasbl BHOCATCS u3MeHeHus. ChopMynupyiTe NpUHIUIIL,
KOTOPBIM PYKOBOJCTBYIOTCS, yaausisi iceBio-3D, «immHue» muHun




CETKU, HEe UHPOPMATUBHbBIE TEKCTYpPY, 3aJTMBKU U I1EPEXOJIbl I[BETOB.

2. IlpounTaiiTe TEKCT, BEIOEPHUTE MTPaBUIIbHBIC BAPHAHTHI OTBETA U
3aIUIIMTE apIyMEHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. YKAKHUTE,
Kakue rpaduyeckue MpeAcTaBICHUs TO3BOJISIOT TPOJAEMOHCTPUPOBATD
M3MEHUYUBOCTb TPEX UM CIIOBBIX HEMPEPHIBHBIX IEPEMEHHBIX HA
IUIOCKOCTH B XOJI€ aHAIN3a JaHHBIX:

A) pactp

b) koHTypHas xapta

B) ckarTeporpamma ¢ JUKMUTTEPOM

I') tnarpamma B napaienbHbIX KOOPIMHATAX

3. IlpounTaiitTe TEKCT, BRIOEpUTE IPABUIIbHBIN OTBET U 3alIUIIUTE
apryMeHTbl, 000CHOBBIBAIOIIE BHIOOP OTBETa. BriGepuTe THI

M arpaMMbl, IMO3BOJISIFOLIMI TP BU3yalIN3allMy YU CIOBOM ITIEPEMEHHON
B XOJI€ Pa3BEbIBATEIBHOIO aHAJIN3A JaHHBIX 10KA3aTh BEINUNHY
MEXXKBapTUIILHOTO pa3Maxa:

A) ckpunUYHas IUarpaMMa

b) nuarpamma «sImK ¢ ycamu»

B) rucrorpamma

') nnarpamMmMa «T4eauHBIA PO

4. IIpounTaiiTe TEKCT U BHIOEPUTE IPABUIIBHBIN OTBET. YKaXKHUTE, [10
KaKoi u3 oceil 1BeToBoro nmpocrpanctea CIE Lab, ncnons3zyemoro s
peIleHUs 3a7a4 LIBETOKOPPEKIUH IIPU aHAJIN3€ PACTPOBBIX AAHHBIX,
OTKJIa/IbIBAETCS 3€JIC€HBIM KOMIIOHEHT:

A)L

b) a

B)b

INcC

5. IlpounTaiiTe TEKCT ¥ BbIOEpUTE MPABUIIBHBII OTBET. YKaXUTE, K
KaKOW TPYIIe MPOSKIIUi OTHOCUTCS (DPOHTATBHBIN BH, HCITOIb3yEeMBbIil
JUTS BU3yallM3allii TPEXMEPHOTO 00BEKTa:

A) LeHTpaTbHbIE TPOEKIIUU

b) opToronanbHbie MpOSKIINU

B) xocoyronpHble poeKIUU

I') tumeTpuyeckue npoexuu

1. [lpounTaiiTe TEKCT U BHIOEPUTE MPABUIIBHBIN OTBET. BriOepuTe
6ubmuotexy (maker) R, umeroniyto B cBoeM cocTaBe (PyHKIUIO JUIs
BHU3yaJIN3allU TPEXMEPHBIX 00BEKTOB, COXpAaHEHHBIX B (hailibl popmara
STL (stereolithography):

A) dplyr

b) ggplot2

B) terra

I rgl

2. I[IpounTaiiTe TEKCT M BHIOEPHUTE PABUIIBHBIC BAPUAHTHI OTBETA.
VYxkaxuTe, Kakue 13 MepeyrCICeHHBIX IPOTPAMMHBIX MPOJAYKTOB
MO3BOJISIFOT BU3YaIM3UPOBATh MAaCCUBbBI BOKCENIEH, IPEICTABIISAIONIIE
orpe/esieHHbIe 001acTH MPOCTPAHCTBA!

A) Maplnfo

b) Fiji

B) 3D Studio Max

IIK-1.3.2




I') Surfer

3. IlpounTaiiTe TEKCT M BhIOEpUTE IPABMIBbHBIN OTBET. Bo1OepuTe
pOrpaMMHOE 0OECTICUeHHE, TO3BOJISIONICE BU3YAIN3HPOBATh
reoJlaHHbIe, KoTopoe pacmpoctpansercs mo auineH3nn GNU GPL:
A) ITanopama Kapra

b) ArcGIS

B) QGIS

I') ScanEx Image Processor

1. [lpounTaiiTe TEKCT ¥ BHIOEPUTE NPABUIIBLHBIN OTBET. YKaXKHUTE, KAKOU
HUHCTPYMEHT (T€XHOJIOTHSI) TPEOIpeesini 0COOEHHOCTH
¢dyakuronupoBanus coBpeMeHHbIX B30-I MIC n Tematnyeckux
TeONOPTAJIOB, CIY)KAIMX Ul IOMCKA U BU3YaIU3aluH TCONAHHBIX:

A) AJAX

b) MathML

B) XPath

I) CSS

[IK-1.V.1

1. I[lpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEI0BATEIbHOCTD. 3alTUIINTE
COOTBETCTBYIOLIYIO MOCJIEI0BATEIBHOCTh OYKB ClIeBa HAIpaBo.
YCTaHOBUTE NTOCIIEI0BATEIBLHOCTD IEHCTBUM, TT03BOJISIOLLYI0 ITOCTPOUTD
MOJINTOHAJIBHYIO MOJIENIb O0BEKTa, BXOJSILET0 B IPUPOIHO-
TEXHUYECKYIO CHUCTEMY, 110 JAHHBIM JIA3EPHOTO CKAHUPOBAHUSI.

A) TpuaHrynsAuus

b) dopmupoBanue pe3ynbTupyromero odnaka To4ek

B) ypaBHUBaHME CKaHOB

I') mouck oOmx Touek

2. IlpounTaiiTe TEKCT U ycTaHOBUTE cooTBeTcTBHE. K Kaxkaoil mo3unuu,
JTAHHOM B JIEBOM CTOJIOLE, TOI0EPUTE COOTBETCTBYIOLIYIO MO3ULIHIO B
npaBoM cTosib1e. B 1eBom cTonO11e mepednciieHbl 3Tarmbl 00paboTKH
JAHHBIX, HEOOXOIUMBIE JUTS BU3YaJIU3al[iU IPOCTPAHCTBEHH O
HN3MCHYUBOCTU MYTHOCTH BOABI B BUJAC BEKTOPHOI'O CJIOSA HA OCHOBE
TOYEUHBIX JaHHBIX U3MEPECHHUM, TOTYYCHHBIX C TOMOIIBIO JTucKa CEeKKH.
JUis KaX10ro 3Tana noadepuTe U3 MpaBoro CTojlIa oneparnuio,
BLITTOJIHACMYIO B paMKaX KOHKPCTHOI'O STaria:

Pacimipenue gaiina JlanHb1e
A | ©UMIIOpT 3HAUYEHU U3 1 BBIOOD IIBETOBOM CXEMBbI U
TaOJIMIIbI C JAHHBIMU YCTaHOBJICHUH
COOTBETCTBUSI MEXIY
LBETOM U 3HAYECHUEM
MYTHOCTH
b | ¢opmupoBanue cnos 2 | BeIOOp Beca Jist
W30JIMHUNA MYTHOCTH MIPUMEHEH U METO/1a
00paTHO B3BEIIEHHOTO
paccTosiHus
B | unTepnossius 3Ha4eHU 3 yKa3aHUE pa3eauTens
MYTHOCTH C IIOJIy4EHUEM
pactpa
I' | BBIBOA pE3yNbTUPYIOLIETO 4 | ycTaHOBKA BEJIUYUHBI
CJIOS1 Ha DKpaH CIVIAKUBaHUS
3anuumTe BhIOpaHHbIE U (PHI 10 COOTBETCTBYIOIIMMU OyKBaMU
A b B I
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3. IlpounTaiiTe TEKCT M BbIOEpUTE MPABUIIbHBII OTBET.
[Ipoananusupyiite nepedrcaeHHbIE NATUTPbI U3 MSTU LIBETOB U
BBIOEPUTE ATUTPY, TO3BOJIAIOLIYI0 BU3yaJIM3UpPOBATh
IIPOCTPAHCTBEHHYIO U3MEHYMBOCTb TEMIIEPATYphl IPYHTa Ha
TEMAaTUYECKOW KapTe TaKUM 00pa3oM, YTOOBI BU3yaIH3alHsl BBITIIsIEIA
JUIs 4eJIOBEKa €CTECTBEHHBIM 00pa3oM.

A) YepHblii — TEMHO-CEPBIN — CEPBIN — CBETIIO-CEePHhIii — OembIii

b) 3eneHblit — )KeNThIN — KpaCHBIA — CHHUN — (QHOIETOBBIN

B) Cunuii — romy6oii — 6emblif — opaHXKeBbIil — KPACHBIH

I') YUepHplii — KOpUUHEBBIN — TEMHO-3EJIEHBIN — CBETJIO-3€JIEHbIN —
JKENTBIN

4. IIpounTaiiTe TEKCT U BHIOCPUTE MPABUIBLHBIA OTBET.
[Ipoananu3upyiite nanuTpsl (IBETOBBIE CXEMBI) U3 TPEX LIBETOB,
nperHa3HaueHHbIe AJIs1 BU3YaJTU3alluK TPEX TUIIOB OOBEKTOB Ha
TeMaTu4yeckol kapte. BeiOepute oHY NanuTpy, HaWIydIlIMM 00pa3oM
YIUTBIBAIOIIYI0 HECIIOCOOHOCTh HEKOTOPBIX JIIOJEH pa3invarh
OTJEIIbHBIE IIBETA:

A) opaHXeBbIil, OeTblii, 3eeHbII

b) kpacHblii, Genblii, UepHbIi

B) cepwiii, Oenblii, KpacHBIN

I') kpacHblii, Oenblil, CHHUIN

1. I[lpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEI0BATENIbHOCTD. 3alTUIINTE
COOTBETCTBYIOIIYIO IOCJIEOBATENFHOCTh OYKB CJeBa HAIPaBo.
YcTaHOBUTE HEOOXOAUMYIO MOCIIEA0BATEIIEHOCT PACTIONOKEH U CJIOEB
Ha TeMaTH4YeCKON KapTe-cxeMe (OT HUKHETo K BEpXHEMY), CO3/1aBaeMoil
M0 pe3yibTaTaM KapTHPOBAHUS UCTOYHHUKOB IllyMa U BbIOOpa
pacrnonoxxeHus pacueTHbIX Touek B pamkax OBOC. 3anunmre
COOTBETCTBYIOIYIO IOCJIEI0BATENILHOCTh OYKB CIeBa HaIl paBo.

A) cIoil IIOmAAHBIX HCTOYHUKOB LITyMa

b) pactpoBas nomnoxka SAnnexc.Kaprel

B) ci10if TOYE€YHBIX HCTOYHHUKOB IIyMa

I') cnoit annoTanIM i

2. IlpounTaiiTe TEKCT, BbIOEpUTE IPABUIIbHBIE BAPUAHTHI OTBETA U
3alUIIMTe apryMEeHThl, 000CHOBBIBAIOIE BHIOOP OTBETOB. BriGepuTe
THUIIBI IMarpaMM, KOTOPBIE MTO3BOJIAT MPOJIEMOHCTPUPOBATH JMHAMUKY
POXKJIaeMOCTH B PETMOHE HAMEYaeMOoro BO3/EHCTBUSA 3a MOCICAHME T
JeT:

A) miommaiHas Auarpamma

b) cronbuaras nuarpamma

B) rucrorpamma

I') kpyroBasi ntuarpamma

3. IlpounTaiiTe TEKCT, BEIOEpUTE MPABUIIbHBIM OTBET U 3alIU IIUTE
apryMeHThI, 000CHOBBIBAIOIIME BHIOOp OTBETa. BB1OCpUTE THI
JarpaMMbl, KOTOPBIH IT03BOJIUT BU3YaJIU3UPOBATH PO3Y BETPOB 110
Onmokaiiiel MEeTeoCTaHIIMY B pallOHE HaME4aeMOro BO3JEHCTBUS:
A) KoJplIeBas

b) my3eippKOBast

B) kpyrosas
I') memectkoBast
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4. IlpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K KaXk10i1 mo3unuu,
JTAHHOM B JIEBOM CTOJIOLE, T010EpUTE COOTBETCTBYIOLIYIO MO3ULIUIO B
npaBoM cTosibie. B neBom cTonbiie mepeurciiensl popMathl GaitioB
(pacumpenus ¢aitioB), npeaHa3HAYCHHBIX I COXPAHEHUS T€OJaHHBIX.
VYka3zanHble (ailiibl TO3BOJISIFOT BU3YaJIM3U POBATh T€OJaHHBIC HA
0030pHOI KapTe-cxeme npu nmoaroroBke Mmarepuanos OBOC. [lns
Kaxaoro ¢opmara (aitiaa mogdepuTe U3 IpaBoro CTojaodLa JaHHEIE,
KOTOPBIE COXPAHSIOTCSA B 3TOM (hopMmare.

Pacumpenue daiina JlaHHbIC

A | .shp 1 | atpulyrsl

b | .shx 2 WHGPOPMAIIUS O CUCTEME
KOOpJMHAT

B | .dbf 3 | reomerpus

r |.prj 4 | KIIOYM COOTBETCTBUS
aTpuOYTOB M TEOMETPUH
(MHJEKCHI)

3anuumTe BHIOpaHHbIE HUQPHI O] COOTBETCTBYIONMMHU OyKBaMH
A b B r

5. [lpounTaiiTe TEKCT U HAUIIMTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
B pamkax moarotoBku nHGOpMaLMH A1 TPOBEACHUS OLICHKU
BO3/ICHCTBHS HA OKPY)KAIOIIYI0 CPeRy ITaHUPYEMOH IeSTeNbHOCTH
BezeTcs pabota ¢ Kapramu. [l OIICHKM CMELIeHHS TPAHUL] TOYBEHHBIX
KOHTYPOB HEOOXOMMO HAJIOKUTH APYT Ha Jpyra ABE MOYBEHHBIX KAPThI,
OJTHA M3 KOTOPBIX UMEETCs B IIU(POBOM BHUE, BTOPAsi — B IEYATHOM.
Hanunmre, kakyro omneparuio Heo0X0AUMO BBIIIOJHUTE IOCTE
CKaHMPOBAHMS MEUYATHON KapThl, YTOOBI 00ECTIEUYNTH HAJOKEHHE C
BO3MOKHOCTBIO ITOCTIEAYIOLIETO TepenpoenupoBanus. [loscHuTe cyTh
oreparuu.

1. [IpounTaiiTe TEKCT M HAMHUIIMTE Pa3BEPHYTHIA 000CHOBAHHBIN OTBET.
Hanunmre, kakast ¢yHKIIMS TeonHPOPMALIMOHHOTO POrPAaMMHOTO
o0ecrie4eHHsI MOXKET ObITh MCII0JIb30BaHA JUIsl BU3YyallU3alluU
CaHUTAPHO-3aIMTHON 30HbI Ha KapTe.

2. [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K Kax10i1 mo3unuu,
JAHHOM B JIEBOM CTOJI01IE, TOA0EpUTE COOTBETCTBYIOLIYIO MO3UIUIO B
npaBoM cToo1e. B neBom crondiie mepeunciaeHsl BUbI AUarpaMm,
MCIIOJIb3YEMBIX JIJISl BU3YaIM3alliU TaOJIMYHBIX JAHHBIX 10 OMTaCHBIM
oOBexraM. I KaKI0ro BUJa JUarpamMm Moa0epuTe KOJIMUYECTBO
YHMCJIOBBIX HENPEPHIBHBIX IEPEMEHHBIX, KOTOPbIE MOTYT OBITH
OTOOPaKEHBI.

Pacumpenue daiina JlanHbIe
A | «IIMK ¢ ycaMu» 1 1
b | mem 2 2
B | pactp 3 |3
I" | ckarTeporpamMmma 4 |14

3anuumTe BIOpaHHBIE U QPHI 1O COOTBETCTBYIONMMHU OyKBaMH

A b B I
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3. IlpounTaiiTe TEKCT, BbIOEPUTE IPABUIIbHBIC BAPUAHTHI OTBETA U
3alUIIMTE apryMEHTHI, 000CHOBBIBAIOIIME BHIOOP OTBETOB. YKAXKUTE
QITOPUTMBI, TO3BOJISIONIME MOIYYUTh HEMPEPHIBHYIO MOBEPXHOCTb,
OTPaKaloIIyl0 MPOCTPAHCTBEHHYIO U3MEHUYHUBOCTh ITOTOKA U3ITy4EHHUS,
Ha OCHOBE IMCKPETHBIX TOUCYHBIX JTAHHBIX:

A) TTaHIIAPTIEHUHT

b) tpuanrynsmus

B) opaunapHbIif KpUrHHT

') sxkBanu3anus

4. TIpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIILHOCTD. 3aUIIATE
COOTBETCTBYIOIYIO IOCIEI0BATENILHOCTh OYKB CIIeBa HAIPABO.
YcTaHOBUTE HEOOXOIMMYIO TTOCIIEIOBATEIBHOCTh ONepamii 00paboTKu
CITYTHUKOBBIX M300paKeHUH IJ1 BU3YyaTbHOTO OOHAPY)KEHUS BBIPYOOK.
A) dopMupoBaHUE TPEXKAHATBHOTO KOMIIO3HUTA B JIOXKHBIX [[BETAX

B) pagnomeTrpudeckas KOppeKIus

B) manmaprnenuHr

') pactaruBaHue ruCTOrpaMMbI

5. [IpounTaiiTe TEKCT, BEIOEPUTE MPABUIILHBINA OTBET U 3aNTUIIATE
apryMeHTbI, 000CHOBBIBAIOIIE BHIOOD. YKAKUTE, K KAKOMY THUITY
JarpaMM OTHOCHUTCS Aarpamma <«BJI0KEHHbIE KPYTH»

A) BokcenbHBIE CTPYKTYpBI

b) ®paxranpHble IpeaCcTaBICHUS

B) I'padwr

I') TloBepxHOCTH

HpuMeanue. Cucmema OYEHUBAHUA MeCcnloBblX 3A0aHUIL:

1)

2)

3)

4)

5)

3a0anue KOMOUHUPOBAHHO20 MUNA C BbIOOPOM OOHO20 BEPHO2O OMEEMA U3 Yemblpex
NPEONONHCEHHBIX U 0OOCHOBAHUEM 8bIOOPA CUUMAEMCSL BEPHBIM, eClU NPABUTILHO YKA3AHA
yugpa u npugedenvl KOHKpEmHble apeyMeHmbl, UCNOTb3yeMble NpUu blOope omeemad.
Ilonnoe cosénadenue ¢ eepuvim omeemom oyenusaemcst 1 6aiiom, HeepHblil OMeem uiu
e2o omcymcmaue — () 6annos.

3a0anue KOMOUHUPOBAHHO20 MUNA C BbIOOPOM HECKOILKUX BAPUAHMOE OMEemd U3
NPEONONCEHHbIX U PA36EPHYMbBIM 000CHOBAHUEM 6blOOpA CUUMAEMCs BEPHLIM, eCiu
NPABUNILHO YKA3AHbL YUPPLL U NPUBEOeHbl KOHKPEmHble apeyMeHmbl, UCNOAb3YeMble Npu
svibope omeemos. IlonHoe cosnadenue ¢ GepHbiM omeemom oyenusaemcs 1 6aniom,
ecu oonyweHvl owuobku uiu omeem omcymemeyem — 0 dannos.

3adanue 3aKpvimoco muna Ha YCManosieHue cOOmeemcmeaus CHumaenmcs 6epHbIM, ecu
VCMAHOBIEHbl 8Ce COOMBEMCMBUsL (NO3UYUU U3 OOHO20 CIMOAOYA 6EPHO CONOCMABIEHDbL C
nosuyusamu opyzoeo cmoabya). Ilonnoe cognadenue c eepuvim omeemom oyenusaemcs I
bannom, Hesepuwvili omeem unu e2o omcymemsue — () 64106

3a0anue 3akpvimoco muna Ha YCMAHOBNIEHUE NOCACO08AMENbLHOCMU CUUMAENm sl
BEPHLIM, eCllU NPABUILHO YKA3AHA 8Cs nociedosamenvHocms yudp. Ilonnoe coenadenue
C BepHbLIM omeemom oyenusaemcs 1 6aniom, ecau Oonywenvl OWUOKU UTU OMEem
omcymcmeyem — () bannos.

3a0anue omkpwvimo2o muna ¢ pazeepHymuvlm OMEenoM CYUmaemcs 6ePHbIM, eciu Omeem
cosnaoaem ¢ SMALOHHLIM NO cooepiicanuio u noanome. llpasunvHolii omeem 3a 3a0aHue
oyenusaemcss 6 3 banna, eciu donywena oOHa owubOka \ memounocmv \ omeem
npasuibhblll, HO He noamwli - 1 6ann, ecau donyweno 6onee 1 owubku \ omeem
Henpasuibhblli \ omeem omcymcemeyem — () 6ann08.




[lepeyeHb TeM KOHTPOIBHBIX PA0OT MO AUCHUIUIMHE OOYYAIOUMXCS 3a0YHOU (HOPMBI
oOydeHwusi, IpecTaBieHbl B Tabmie 19.

Ta6muna 19 — [epeueHb KOHTPOIBHBIX PadbOT

Ne n/m IlepeueHb KOHTPOJIBHBIX paboOT

He npenycmoTpeno

10.4. Metoguueckue  Marepuaibl,  ONPENENSIONME  MPOLUEAYphl  OLICHUBAHUS
WHJIMKaTOPOB, XapaKTepU3YIOIIMX dTanbl (QOPMUPOBAHHUS KOMIIETCHIIMH, COAEpKaTrcsi B
JOKAJIbHBIX HOpMaTuUBHBIX akrax ['YAIL permameHTUpYOUMX MOPSJOK U HPOLEAYpY

IPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMu O0Yy4aroLUmXCs
I'VAIL

11. Meroauyeckue yKa3aHUs IS OOYJArOIMXCS 110 OCBOCHHIO JTUCIMIIIUHBI

11.1. Metoauyeckue ykazaHUs JUIsL  OOy4alOUMXCS 1O OCBOEHUIO JIEKIIMOHHOTO

MaTepuana.

OcHOBHOE Ha3zHa4YeHHE JIEKIIMOHHOTO Marepuaja — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
IIyOOKOE M SICHOE M3JI0KeHHe ydyeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKLHMM B
paMKax JUCHHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO IO TEME, a B OCBOCHUU
(GyHIaMEHTaNBHBIX MPOOJIEM JIUCHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHHS, HOBEHIIMX
JTOCTH)KCHUW HAyYHOW MBICIHA. B yueOHOM mpoliecce JICKIHs BBITIOJHICT METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 M UH(OPMAIIMOHHYIO (GyHKIMH. JIeKus pacKpblBaeT MOHATUIHBINA anmnapaT
KOHKPETHOHM 00nacTé 3HaHHS, €€ MpoOJIeMbl, JaeT HEeNbHOE MPEACTaBICHHE O AWCHUILINHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMHU.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIONMUCS JEKIIMOHHOTO MaTepuaa;

- MOJIyYeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHUH, YPOBEHB
KOTOPBIX ONPEIEIIAETCS LEeJEBON YCTAHOBKOM K KaKIOW KOHKPETHON TEME;

- MOJIy4YEHUE OTbITAa TBOPUYECKON PabOTHI COBMECTHO C MPENOAABaTENEM;

- pa3sBuUTHE NPO(ECCHOHANBbHO-JENOBBIX KAadyecTB, JIOOBM K MpeaIMery H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIUIEHHUSL.

- HOSIBJIGHUE HEOOXOAMMOIO WHTEpeca, HEOOXOAMMOIO Uil CaMOCTOSTEIbHOMN
paboThI;

— MOJIyYeHUE 3HAHUH O COBPEMEHHOM YPOBHE pPa3BUTHUS HAYKU U TEXHUKH U O
IPOrHO3€ UX Pa3BUTHA Ha Onurkaiime rojsl;

— HAYYUTHCSI METOJMYECKH 00pabaThiBaTh MaTepHall (BBIICIATH TJIABHBIE MBICIH U
IIOJIOKEHUS, INPUXOJUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSITH HMX B  Pa3IM4HbBIX
dopMynupOBKax);

- MOJIy4eHUE TOYHOTO MTOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U MOHATUH.

JlekunMoOHHBII MaTepuall MOMKET COINpPOBOXKIATbCA AEMOHCTpAallMEW CIAalJoB W
UCIIOJIb30BAHMEM PA3aTOYHOTO Marepuaiga NpH MPOBEICHUH KOPOTKUX JUCKYCCHU 00
0COOEHHOCTSX MPUMEHEHHUSI OTJEIbHBIX TEMATHK 110 JUCLUIUINHE.

CrtpykTypa mpefocTaBiIeHUs JEKIIMOHHOIO MaTeprana:

1. TlocnenoBarenbHOCTh PACCMOTPEHHUS MaTEpralla B TEUEHHUE CEMECTpa!

- Tema 1.1. Mcropus ncnosib3oBaHus rpagieckux o0pa3oB B HayKe;

— Tema 1.2. [lcuxou3nonornueckue OCHOBBI rpaduiIecKol BU3yaIH3allnH;

- Tema 2.1. Co3nanue OTAeNbHBIX BUJIOB IBYMEPHBIX IPa(UKOB;

— Tema 2.2. Pemenue 3ajau TpexMepHON BU3yalln3allMi HAyYHbIX JaHHBIX;

— Tema 2.3. Co3naHue TeMaTUUYECKUX KapT;

- Tema 3.1. SI3bIKM POTPaMMHUPOBAHMUS, TPOTPAMMHBIE Cpellbl U OMOIMOTEKN ISt
pEILIECHHUs 3a7a4 HAyYHOU BU3YaJIU3alllH;




- Tema 3.2. [IporpaMMHBI€ TTPOIYKTHI, OOSCIICYMBAIOIIME BU3YATH3allHIO JaHHBIX B
00JacTH SKOJIOTHH U TeXHOC(EepHOU 0e30MacHOCTH.

2. CTpykTypa JEKUHH:

- PaccMmoTpenue ninaHa JeKiuu;

— YCcTHOE W3JI0KEHHME MaTepuana JEeKIUH, COMPOBOXKIAEMOE JIEMOHCTpaluei
MPE3CHTAIIMOHHBIX MaTEPUATIOB U AEMO-TIPOTPAMM;

— Juckyccust ¢ yuacTueM npenogaBaTeis U CTYACHTOB MO KIOYEBBIM BOIIPOCAM IO
TeMe JIEKIUH;

- [lonBenenne WTOroB  JEKUUM W  MPEACTABICHUE PEKOMEHAAUUN s
CaMOCTOSITEIBHOTO U3y4YEHUsI MaTepuaia.

Marepuai, TOMOJHSIONMN COACpKaHUE JICKIIUMA, COACPKUTCSA B yIeOHO-METOIUICCKOM
nocobun «Busyanusanus JaHHBIX Ui pPEINCHHS 3aJad  dJKOJOTMM | TexXHochepHOH
0€30IaCHOCTHY:

Marenenok W.B. Busyanmuszauust AaHHBIX Ui pPEIICHHS 3a7ad SKOJOTMM M TeXHOC(HepHOMH
6e3omacHOCTH: yael.-metoa. mocodue / M.B. Matenenok. — CII6.: 'YAII, 2024. — 104 c.

11.2. Mertoanueckue ykazaHHS Uil OOY4JaroIMXCS MO BBIMOJHEHUIO JabOpaTOpHBIX
pabor

B xozme BeImonHeHus 1a0OpaTOpHBIX paboT oOydaroumiics MOJKEH YrIyOuTh U
3aKpENUTh 3HAHUsS, IPAKTUYECKUE HABBIKUA, OBJIAJCTh COBPEMEHHOW METOAMKOM M TEXHUKON
JKCIIEPUMEHTa B COOTBETCTBMHM C KBAJIU(PUKALMOHHOM XapaKTEepUCTHUKONH OOYydJaroIlerocs.
Beimonnenne nabopaTtopHbIX pabOT COCTOUT W3 SKCHEPUMEHTAIBHO-TPAKTUYECKOH, pacyeTHO-
AQHAJMTUYECKON 9acTe U KOHTPOJIbHBIX MEPOIIPUATHM.

Beinonnenue naboparopHbIX paboT oOydaronmMmcs SBJISIETCS HEOThEMJIEMON YacThIO
U3y4eHUsS JUCUMIUIMHBI, OIpenenseMoi y4eOHBIM IIJJAHOM, M OTHOCHUTCA K CpEACTBaM,
o0ecrieunBarOLMM PELIEHNE CIEAYIOIMX OCHOBHBIX 3a/1a4 00yJaroIlerocs:

— npuoOpeTeHue HaBBIKOB MCCIEIOBAaHUS IMPOLECCOB, SIBIEHUW U OOBEKTOB, M3y4aeMbIX B
pamMKax JaHHOM JUCIUIIINHBL;

— 3aKpeIlUICHUE, pPa3BUTHE U JACTANN3aLHs] TEOPETUYECKUX 3HAHUM, TIOJTydCHHBIX Ha JICKLIHSIX;

— TOJy4eHHE HOBOHM MH(pOPMALMH 110 U3y9aeMON JUCLIUILINHE;

— TInpuoOpeTeHHuEe HAaBBIKOB CaMOCTOATENBHOW pPabOThl C J1a0OpaTOpHbIM 00OpYyHOBaHUEM,
npubopaMy W BBIYMCIUTEIBHON TEXHUKOW C YCTAaHOBJICHHBIM Ha HEH MHPOrpaMMHBIM
o0ecreueHneM.

3aganue U TpeOOBaHMs K MPOBEACHUIO J1a00paTOpHBIX paboT

JlaGoparopubie paboTel To aucuuiuinHe «HaydHas Bu3yanmmzaiusy) BBITIOTHSIIOTCS
rpynnamu (Opuragamu) CTyJCHTOB B cocTaBe 2-4 4elnoBeK. 3aJaHue Ha JIabopaTopHYO paboTy
BBIIAETCS MPEToaBaTeseM Mociie TPOBEPKU MEPBUYHON TEOPETUUYECKOW MOATOTOBKU B (hopme
ycTHOTO ompoca. [lepBuuHass TeopeTHYeckas TIOATOTOBKA K BBIMOJHEHHIO PaOOTHI
OCYIIECTBJISIETCS. TYTEM O3HAKOMJIEHUSI C TEOPETUYECKUM MHHHUMYMOM U PYKOBOJICTBAMH
IIOJIB30BATENSl IPOIPAMMHOTO OOECIIEUEHUs, €CJIM €ro MCIOJIb30BAHUE IPEAYCMOTPEHO B
KOHKPETHOM JabopaTopHoi padote (B opme momammHero 3amanus). [logrotroBka 3aBepmaercs B
71a00paTopuy PacCMOTPEHUEM CTYIEHTaMHU IO/ PYKOBOJCTBOM IIPEIOJaBaTelNs MPAKTHUYECKUX
acriekToB paboThl CO CHEIUAIM3UPOBAHHBIM MPOrpaMMHBIM obecrieueHueM. Jlanee Opuramgam
CTY/IEHTOB BBIJA€TCSl 3aJaHue, B KOTOPOM YyKa3zaHbl pelllaeMble 3a[auyd, UCXOJIHBbIC JaHHbIE U
KpaTKo chopMy/IMpoBaHHbIE TPEOOBAHMS K KOHEYHOMY pe3yabTaTy U (OpMe ero MpeiCcTaBIeHUs
(BapuaHTBI 3a/laHUsI ONPEIENSAIOTCS HUCXOAs M3 cocTaBa Opurajsl). Jlanee moj pykoBOJICTBOM
npernojaBareisi Opuragsl CTYIGHTOB IPAKTUKYIOTCS B pEUICHUU OTICNIBbHBIX 3a]ad,
o0ecreynBalOLMX BHIIIOJHEHUE 33JaHus], ¢ UCMoiab30BaHueM [I9BM c ycTaHOBICHHBIM Ha HUX
nporpamMmmHbiM  obecnieueHueMm (I10). Kaxnaplii cryneHT u3 Opuraibl JI0JDKEH MOJIY4UThb
MpaKTUYeCKe HaBbIKM 1O ucnonb3oBaHuio [10. PaGora ¢ mgaHHBIMH MpOAOIKAETCS MPH




MOTOTOBKE OTYETOB B paMKaX BHEAayJUTOPHOI paboThl cTyneHToB. [Ipu dopMupoBanuu oTuera
PEKOMEHYEeTCSl MCIIOIbh30BaTh JIOMOJHUTEIbHBIE HCTOYHUKU HH(opmannu. Ha koHTpoibHOE
MEpOIPUATHE B BUJIE 3alMTHl OTYETOB OTBOIMTCA BPEMSI B KOHIIE TEKYyLIETo (JaboparopHas
pabota Ne6) nnm Havasne ciemyromero (taboparopasie padotsl Nel-5) 3ansTus.

JlabopatopHblie paboThl MPOBOASTCSA B COOTBETCTBUH C MIPUBEIECHHBIM HUKE TIAHOM.

Jlaboparopuast padota Nel. Beibop Tuma rpaduka/amarpaMMbl B 3aBUCHMOCTH OT 3314
BHU3yaJIN3allU

1. IlepBuuHas TeopeTryueckasi IOATOTOBKA, MOTY4CHUE 3aTaHHUSL.

2. PaccMoTpeHre ailbTepHATUBHBIX BapHAHTOB BU3YaAIHM3allMd JaHHBIX H BBIOOD
ONTUMAJIBHBIX C TOUKU 3pEHUS PELIAEMbIX 3aj[ad TUIIOB JHArpPaMM.

3. octpoenue cepum rpadukoB M aAUArpaMM Ha OCHOBE MPEJOCTaBICHHBIX JaHHBIX C
nomotpio RAWGraphs

- CamocrosiTenbHas paboTa CTyJeHTOB.

4. KoHTpOJIbHOE MEPOTIPUSITHE.

JlabopatopHnast paGora No2. OcoOeHHOCTH  peIleHUs 3a7ad  BU3YyaIU3alUU
KaTeTOPUANBbHBIX JAaHHBIX U HUCIOIB30BaHue rpadoB AJs MPeACTaBIeHHS HHpopMau

1. IlepBuyHas TeopeTudeckasi OAr0TOBKA, MOJy4eHUE 3a/1aHUS.

2. PaccMoTpeHre HWHCTPYMEHTOB JIIi BU3YaJTW3allMM KAYSCTBECHHBIX ITEPEMEHHBIX |
O3HaKOMJICHHE C TUmamu TpadoB, MPUMEHSEMBIMU s TpaduuecKoro OMUCaHUs CBS3ed BO
MHOKECTBAX PaBHOIPABHBIX YJIEMCHTOB M HEPAPXUICCKUX CTPYKTYP.

3. Iloctpoenue cepum rpadukoB U AUarpaMM Ha OCHOBE MPEIOCTABJICHHBIX JTAHHBIX C
nomotpto RAWGraphs.

- CamocrosiTenbHas paboTa CTyIEHTOB.

4. KOHTpOJIbBHOE MEPONTPUATHUE.

Jlaboparopuas padora Ne3. Co3naHue TeMaTHUYECKUX KapT ¢ TOMOIIBIO R.

1. IlepBruHas TeopeTdecKas MOATOTOBKA, ITOJIYYEHHE 3a/1aHU 5.

2. O3HakomyieHHe ¢ QYHKIUSIMH 0a30BOW COOpPKH R M TOTOJHUTENHHBIX OMOIMOTEK IS
BHU3yaJIM3all U TeOMPOCTPAHCTBEHHBIX JAHHBIX.

3. Co3nanue TeMaTHYECKUX KapT Ha OCHOBE pAacTPOBBIX M BEKTOPHBIX (haiyoB
reoJlaHHBIX ¢ momoIpio R u oubamorek ggplot2, dplyr, terra, sf, spData, ggnewscale, ggspatial.

- CaMocrosiTenpHast paboTa CTyJICHTOB

4. KOHTpOJIbBHOE MEPONTPUATHE.

JlabopaTopHast padora Ned. CozmaHue rpaukoB M JuarpaMM C TTOMOIIBI0 OHMOIHOTEKH
ggplot2

1. IlepBruHas TeopeTndecKkas NOATOTOBKA, ITOJIYYEHHUE 3a/1aHUS.

2. O3nakomiieHue ¢ (yHkimonanom ggplot2 B wactu mocTpoeHuUs AuarpaMMm paccesHus,
THCTOTPAMM, a TAkKe MOJIU(DUKAIINY HX TApaMETPOB.

3. Co3anue aquarpamm COriacHO 3aJaHHIO.

- CamocrosiTenpHas paboTa CTyICHTOB.

4. KoHTpOJIbHOE MEPOTIPUSITHE.

JlaGopaTopHast padota NoS. Busyanmuzanusi TpeXMepHBIX OOBEKTOB ¢ TMOMOIIpI0 plotly,
WebGL u R. Hacts 1

1. IlepBuyHas TeopeTHveckasi MOrOTOBKA, MOJTYYCHHE 3aJaHMUS.

2. O3nakomiienue ¢ ¢yHknuoHamoM plotly B acTé mocTpoeHHsT TpeXMEpHBIX MoOJeseH
MOBEPXHOCTEH U TPEXMEPHBIX AUATPAMM PACCESHHUS.

3. Co3nanue rpadKOB COTJIIACHO 3aJIaHHUIO.

- CamocrosiTenpHas paboTa CTyICHTOB.

4. KoHTpOJIbHOE MEPOIIPUSITHE.

JlaGopaTopHast padota Ne6. Busyanmmzanusi TpexmMepHBIX OOBEKTOB C TMOMOIIBIO plotly,
WebGL u R. Yacts 2

1. IlepBuyHas TeopeTHdeckasi MOArOTOBKA, MOJTYYCHHE 3aJaHMUSL.



2. Oznakomiienue ¢ Qyukunonanmom WebGL/rgl B wactu TpexMepHOR BH3yaau3alluu
MoJienield 0ObEKTOB U MOBTOPEHHE TEOPETUUECKUX OCHOB TPEXMEPHOM TpaguKu.

3. Co3anue TpeXMEpHbIX BU3YaIbHBIX MPEJACTABICHUN 00JIaKOB TOYEK.

- CamocTosTenpHas paboTa CTYJICHTOB.

4. KoHTpOJIbHOE MEPOTIPUSITHE.

Crpykrypa # dopma ordera o JaboparopHoi padbore

OTtuer o naboparopHOl paboTe AOIKEH COIepXaTb: TUTYAbHBIA JHMCT, TEKCT 3aJaHMUs,
OCHOBHYIO 4YacTh, CIHCOK HWCTOYHUKOB. Ha THTYIbHOM nHCTE HOIDKHBI OBITH YKa3aHBI:
HaMMEHOBAaHME YUPEXKICHHS, B KOTOPOM BBINIOJIHEHA Pab0Ta, HAMMEHOBAHUE IMOJPa3/ICICHus,
Ha3BaHWE JUCIUIUIMHBI, Ha3BaHUE JIA0OpaTOpHOW paboOThl, ¢GaMHIUsS M  HWHHUIHAIIBI
nperoaaBarens, GaMIIAS U WHUITHAIBI CTYJACHTa, HOMEpP ero ydeOHOM TPYIIBI U JaTa 3aliThl
paboTel. OCHOBHas 4YacTb JIOJDKHA COJCP)KaTh pacyeTHO-aHATUTUYECKHE MAaTepUalIbI,
NOJTydeHHbIe BU3yaJlbHbIE MIPECTABIICHHUS B BU/IE pUCYHKOB U BBIBOJIBI IO MPOJIENaHHOM padoTe.
CHucoK MCTOYHUKOB JIOJDKEH BKITFOUATh CCHIJIKA HA yaeOHBIE, METOAMYECKHAE, HAydHbIC U3aHMUS,
HNepUOANKY U Pecypchl HMHPOPMALMOHHO-TEIEKOMMYHHKALIMOHHOM cucTteMbl HHTepHer,
KOTOPBIMHU CTYJCHT IOJIB30BAJICS MPH ITOJTOTOBKE OTYETA.

TpeboBanusa K 0popMIIEHHIO OTUYETA O J1a00PATOPHON padoTe

Otuer 0 maboparopHOi paboTe MOKEH COAEPIKATh: TUTYABHBIN JTUCT, OCHOBHYIO YacCTh,
CIHMCOK HCTOYHHUKOB.

TUTYABHBIM JTHCT OTYETa JOJKEH COOTBETCTBOBATH IIAOIOHY, TPUBEICHHOMY B CEKTOPE
HopmatuBHoM nokymentanuu ['YAIT (httpsJ/fs.quap.ru/docs/titul/2021/titul/lab.docx).

OCHOBHas 4acTh OTYeTa JOJDKHA OBITh odopmieHa B cootBeTctBum ¢ ['OCT 7.32-2017.
TpeGoBanus [IPUBEICHBI B ceKrope HOPMaTUBHOM JOKyMEHTALluH I'VAII
(https://guap.ru/standart/doc).

[lpu ¢dopMupoBaHUM CNHCKAa UCTOYHHKOB CTYJEHTaM HEOOXOAMMO PYKOBOICTBOBATHCS
tpeboBanusiM crangapra ['OCT 7.0.100-2018. TIpumeps! ogopmieHHUS CIHCKa HCTOYHUKOB
NPHUBEACHBI B CEKTOPE HOpMaTHBHOM jokymeHTaruu ['YATL https//guap.ru/standart/doc.

Mertoauueckue ykazaHUs MO TPOXOXKICHHUIO JabOpaTOpHBIX paboOT cojepxkarcs B
y4e0HO-METOUYECKOM Tocooun «Bu3yanu3amus JaHHBIX Ui PEIICHUs 3a/1a4 JKOJIOTUH U
TexHOC(epHO 0e30IaCHOCTH:

Matenenok WM.B. Busyanuzamus maHHBIX Ul PEIICHUS 3a/1a4 SKOJIOTHH U TEXHOCHEPHOM
6e3omacHocTh: yueb.-meron. mocobue / M1.B. Marenenok. — CI16.: 'YAIL 2024. — 104 c.

11.3. Metoaudeckue ykazaHus Al OOYYaIONMXCS MO MPOXOKICHUI0 CAMOCTOSTEILHOM
paboThI

B xo/me BBIMONIHEHUSI CaMOCTOSITENTEHON PabOThI, OOYJarONMKCS BBITIOJHSIET PabOTy O
3aJJaHUI0 U TPU METOJIMYECKOM PYKOBOJICTBE IperojaBaTelis, HO 0e3 ero HemocpeACTBEHHOTO
y4acTus.

B mporiecce BBITTOTHEHHS CaMOCTOATEIBHOM paboThl, y oOydaromerocs GopMupyercs
1enecoo0pa3Hoe MiIaHupoBaHUE pabodero BpeMeHU, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHMHM W CHUCTEMATH3allUM MPUOOpPETaeMbIX 3HAHUM, 00ECTIeUnBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TMEpPHOJ OOydeHHUs, IOMOTAaeT IOJYYUTh HABBIKM MOBBIIICHUS
npodeccHoHaTbHOTO YPOBHSL

MeTtonuueckuMu ~ MaTtepualiaMd, — HANpaBJSIONMMH  CaMOCTOSATENBHYIO  paboTy
00yJarommxcs SBISIOTCS:

— y4e0HO-METOUYCCKU MaTepHall IO TUCIIUTUINHE.

11.4. Meroauueckue ykazaHus Ui OOy4JarOmMXCsl MO MPOXOXACHHUIO TEKYIIEeTO
KOHTPOJISI YCTIEBAEMOCTH.


https://fs.guap.ru/docs/titul/2021/titul/lab.docx
https://guap.ru/standart/doc
https://guap.ru/standart/doc

Texkynmii KOHTPOJIb YCIIEBAEMOCTH MPEAYCMAaTPUBAET KOHTPOJb KadyecTBa 3HAHHUU
00yJarImxcs, OCYIIECTBISIEMOTO B TEUEHHE CEMeCTpa C LIEeTbI0 OLICHMBAHHS XOJa OCBOCHUS
JOUCHUIIIINHBI.

Tekynmii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISIETCS MyTEM TEOPETUYECKOTO OIpoca, Ha
KOTOPBI OTBOJUTCS BpeMs Ha OJHOM M3 3aHATHUU B CepelMHe y4eOHOTO ceMecTpa, a TaKKe
MOCPEJCTBOM OLIEHKM pPE3YyJIbTaTOB OCBOEHHUS IIpOrpamMmbl J1a0OpaTOPHOTO MPaKTHKyMa.
Y 10BIETBOPUTENBHBIM PE3YJbTAT MPOXOKICHUS KOHTPOJIS CUUTAETCS MPU MOJTYYEHUH HE MEHee
50% oT MakcHMManpHOTO KOJIMYECTBA OAaioB, KOTOpbIE MOKET HaOpaTh oOydarommiics 3a
OTUETHBIA TIepro]] (TTOJIOBUHY ceMecTpa). Pe3ynbTarhl TEKyIero KOHTPOJISI TO3BOJISIOT BBISIBUTH
OTCTaBaHHE OT IJIaHA MOATOTOBKU, HO HANPSAMYIO HE BJIMSIOT Ha Pe3ylIbTaThl IPOMEXKYTOUHOM
arrecranuu.

B teuenue cemectpa obyuaronmecs:

- 3aIMIAIOT OTYETHI IO JaOopaTOpHBIM padoTam (6 1mT);

- BBITIOJIHSIFOT TECTUPOBAHUE IO MaTepraiaM JICKIHH B cpene LMS.

JIIst  TeKyIero KOHTPOJIS YCIEBAEMOCTH HCIIOJB3YIOTCS BOIPOCHI, IMPUBEICHHBIC B
tabnuie 16, u TeCThl, MpUBEACHHBIC B Ta0uie 18.

11.5. Metoanyeckue yka3aHHus JUid OOy4arOLMXCS MO MPOXOXKJIECHUIO MPOMEKYTOUHOU
aTTeCTAIlHH.

[lpomexyrounass  aTrecTauust  OOydyarOIMXCs  NpeAycMaTpHUBaeT  OILICHHUBaHUE
POMEKYTOYHBIX M OKOHYATEIBHBIX PE3yIbTaToOB 00ydeHus mo aucuuiiinHe. OHa BKIIOYACT B
ceOs:

— 3a4eT — 93TO0 (opMa OLEHKUA 3HAHUM, IOITYYEHHBIX OOy4aloUMMCs B XOZe
U3y4eHUsS Y4eOHOW NIUCHUILIMHBI B IIEJIOM FJIM TPOMEKYTOUYHas (M0 OKOHYaHHWH CEMECTpA)
OllCHKa 3HAaHUU OOy4JaronMMCS MO OTAEIbHBIM pasefiaM IUCIUIUIUHBI C aTTeCTallHOHHOM
OLICHKOH «3a4TEHO» HIIU «HE 3aYTCHO».

[ToaroToBka oOydarommxcs K 3a4deTy MPEANoiaraeT Kak CaMOCTOSITEIBHYIO paboTy B
TEYCHHE CEMEeCTpa, TaK U CHCTEMaTH3allUI0 W 3aKpPEIUICHHE 3HAHWUUM B JHU, MPEIIIECTBYIOIME
3a4ery.

B nayane ocBoeHHs Kypca CTy[IEHT Ha OCHOBE PEKOMEHIallMii MpernoiaBaress oToupaer
HUCTOYHUKHU, KOTOpPbIE B HAMOONbBIIEH CTENEHHU OCBEIIAIOT BOMPOCHI, H3YYEHHE KOTOPHIX
MpeaycCMOTPEHO ydeOHOU mporpamMmoii. [Ipu moAroToBKe K 3a4eTy B T€UECHUE CEMECTPA CTYACHT
MOBTOPSET MaTepHall, yCBOCHHBIN Ha JICKIMOHHBIX 3aHATUSAX U 3aKPEIIICHHBIN MPU BHIMOIHEHUU
OPAKTUYECKUX 3aJaHUi M J1aboparopHbIX pador. KitoueBble BONPOCHI, BO3HHUKIME IPU
U3y4eHUH MarepHuajia W TOJTrOTOBKE K 3a4eTy, BBIHOCSTCS Ha OOCYXKICHHE B Yachl 3aHATHH,
OTBE/ICHHBbIE Ha MOBTOpPEHHE MaTepuana ¥ KoHcyiabTauuu. KoHcmekTsl ydyeOHOro marepuarna,
HOJArOTOBJICHHBIE Ha OCHOBE MarepHuaja JeKUHH, HCHOJB3YIOTCA Ul CHUCTEMAaTU3alUuUd U
3akperieHus] 3HaHUK. OO0s3aTeIbHBIM JTAllOM IMOATOTOBKHA K 3a4€Ty SIBIISIETCS CAMOKOHTPOIIb
3HAaHWH, MOTYYEHHBIX B X0J1€ U3yUeHHS TUCIUTLINHBI.

B Teuenue cemecTpa A OMYycKa K 3a4eTy CTYACHTY HeoOxoaumo caath He MeHee 70%
3amanuii  (pabot). Jlamee crymeHT gomyckaeTcsi K - coOECeIOBaHHMIO Ha 3adyere. 3adeT
BBICTABJISIETC HAa OCHOBAHHMM BBITIOJHEHHBIX B TEUCHHE CEMEecTpa BcexX 3aJaHuil (pabor) u
MIPOXOXKJICHUS COOECEIOBAHUSI.

Cucrema OIEHOK MPH MPOBEICHUH TEKYIIIETO KOHTPOJIS U IMPOMEKYTOUYHOW aTTeCTAIHH
OCYILECTBJISIETCS. B COOTBETCTBUU C PYKOBOJSLIMM JOKyMeHTOM opranuszauuun PJIO T'VAIL
CMK 3.76 «llonoxeHue O TEKYyIIEeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalluu
CTYICHTOB ¥ AaCHHPAHTOB, OOYJAOIMXCS MO 00pa30BaTENbHBIM IPOTPAMMaM  BBICIIETO
obpazoBanus B ['YAII» httpsJ//docs.quap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf
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