MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 5

YTBEPXIAIO
PykoBonuTens HarpaBiieHUs

npod.,1.T.H.,]01I.

(IOIDKHOCTB, y4. CTEIICHb, 3BaHNUE)

H.A. XunpuukoBa

(vHMIMAIBI, aMUITIS)

(TroauCH)

«15» urong 2023 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«Hayunas Busyanusanus»

(HaumeHOBaHUE JUCIUIUINHBI)

KO HaIipaBJICHUA 110 FOTOBKI/I/
AL Hatlp & 20.03.01
CIICOHNAJIBHOCTHU

HanmenoBanme HaIpaBJICHUA

Texnocdepnas 6€30mMacHOCTD
MOATOTOBKH/ CTICIIUATBHOCTH

Hanvenosarne NuxenepHas 3amuyra oK aroIIey cpenl
HaIpaBJIE€HHOCTH P pyx p
®dopma 00yueHus OYHas

Canxkr-IlerepOypr— 2023r.




JIucT corsiacoBanusi padoveil mMporpaMMbl 1M CIATIIMHbBI

ITporpammy cocrtaBu (a)

JIo1l., K.T.H. 15.06.2023 1.B. MareneHok

(IOMKHOCTB, y4. CTEIICHD, 3BaHUE) (moanuck, nara) (MHUIMATBL, HaMUIIHA)

[Iporpamma ono6pena Ha 3aceganuu kadeapsr Ne 5

«15» urons 2023 r, mpotokon Ne 01-06/2023

3aBenyrommii kadenpoii Ne 5

JI.T.H.,JIOII. 15.06.2023 E.A. ®ponosa

(y4. cTeneHs, 3BaHue) (noamucs, naTa) (MHUIMATEL, (aMIIIHs)

OtserctBennsiii 3a OIT BO 20.03.01(01)
-~
pod.,J1.T.H., 011 L]~ 15.06.2023 H.A. XXunpHukoBa

(HOIKHOCTD, y4. CTENEHb, 3BaHHUE) (moxmuce, nara) (MHUIIMANEL, (haMUIH)

3amectutens nupekropa nHcTUTyTa GIITU 1o meTonuueckoi padbore

JIO11.,K.().-M.H. 15.06.2023 10.A. HoBukona

(TOMKHOCTB, yU. CTETICHb, 3BAHUE) (moamuck, 1aTa) (MHUIHMANEL, HaMUITHs)


admin
Штамп


AHHOTaUs

Hucuunnuna «Hayunas Bu3yalu3anus» BXOIUT B 00pa30BaTeiIbHYIO MPOrpamMmy
BBICIIIETO O0pa3oBaHMs — TporpaMMy OakajaBpuaTa IO HAINpaBICHHIO MOATOTOBKH/
crenuranbHocTH  20.03.01 «TexHocdepHas Oe3omacHOCTh» HampaBiieHHOCTH <« HXeHepHas
3alUTa OKpYyKaromen cpeas». Jucnumiuna peanusyercst kKagenpoit «Ne5».

JlucuuniuHa HaieneHa Ha (GOpMHUpPOBAHKE Y BHIITYCKHUKA CIIETYIOIIUX KOMIIETEHIIUH!

[IK-3 «CnocobGeH OCyIIECTBIATh TBOPUECKYI0 CaMOCTOSITEIbHYIO JIEATEIBHOCTD,
HAIPAaBJICHHYIO Ha PellIeHNE UCCIIEIOBATEIbCKUX 3a4a4»

ConepxaHue AMCUMIUIMHBL OXBATBHIBAET KPYI BOIPOCOB, CBS3aHHBIX C BBIOOPOM,
CO3/IaHMEM U HCMOJIb30BAaHUEM CIIOCOOOB IpaUuecKOro MpeJCTaBICHUS IMOJy4aeMbIX B XOJI€
HAYYHBIX MCCJICJOBAHUHN JAHHBIX, a TAKKE€ C OCOOCHHOCTSIMU NMPUMEHEHUS WHCTPYMEHTOB JUIS
BU3YaIU3aIH 3TUX JaHHBIX.

[IperonaBanre MUCHMIUIMHBI TPEIyCMaTpUBAET ClieAylomue (OpMbl OpraHU3aLUuU
yueOHOro npoiiecca: JeKI1H, J1abopaTopHble paboThl, CaMOCTOsTeNIbHAS paboTa 00yJaroIIerocs.

[IporpaMMoii HUCHUIUIMHBI NPEJYyCMOTPEHbI CIEAYIOLUIME BHJbl KOHTPOJSA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTaus B opMe 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCIHUILIMHBI COCTABISET 2 3a4eTHBIX CIMHHUIIBI, 2
YacoB.

SA3bIK 00yUYeHUs 1O TUCIUIUINHE «PYCCKHUINY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Jucuumimba HameneHa Ha (opMupoBaHHE Yy OOydYalOUIMXCS KOMIIETEHIIMM B OO0JIACTH
TBOpUYECKOHl 00paboTku wuH(OpPMALMM TpPU BHINOJHEHUM HAYYHBIX HCCIEIOBaHUN U
npeHa3HayeHa Ui O3HAKOMJICHHS CTYACHTOB C OCHOBaMM TIpaUUecKOro IpeICTaBICHUSI
JaHHBIX B LIEAX obOecredeHus ynoOCcTBa WX HMHTEPIpETAly, a TaK)Ke Ha OCBOCHUE HABBIKOB
BIIJICHUSI MHCTPYMEHTAMH HAyYHOUN BU3YyaIU3alliH.

1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YIHTATOB OOYUEHUS M0 JUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0O0YyYaIOUIMiCS AODKEH 00JaiaTh CIIeTyIOIUMU
KOMIETSHIMSIMU WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabuuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynmna) Konn Kon 1 HanMeHOBaHNE HHIUKATOPA JOCTUKCHHS
HAaNMEHOBaHUE
KOMIIETEHI[UHA KOMIIETEHIIUN
KOMIIETEHIIUHA
I1K-3 Criocoben
[1IK-3.3.1 3HaTh METO/IbI MOUCKA HOBBIX HAYYHBIX
OCYIIECTBIISATh . o
U IpYTHuX u1ei B 061actu npodeccnoHaIbHOR
TBOPYECKYIO
EITEILHOCTH
CaMOCTOSITENIbHYIO
[Tpodeccuonanbhble ESITETBHOCTS [1IK-3.Y.1 ymeTs caMOCTOSITENILHO peliaTh
KOMIIETEHIUH ’ TBOPYECKHE UCCIICIOBATEIIbCKUE 3a/1a4l
HAIpPaBIEHHYIO Ha
eLICHIe [1K-3.B.1 BnageTh HaBbIKAMH OCYIIIECTBIICHUS
p CaMOCTOSATEJILHON JCATEIHbHOCTH, HAITPaBJICHHOMN
HCCIIEN0BATEIBCKUX
sanay Ha PEIICHUE UCCIIECOBATEIBCKUX 3a]1a4

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuuninHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— «HMHxeHepHas U KOMIBbIOTEpHAS rpaduxay,

— «OCHOBBI IPOEKTHOM AEATEIBHOCTH,

— «lIudpoBbie MHCTPYMEHTHI, PECYPCHI H CEPBUCHD.

3HaHuUs, MOJYyYEHHbIE NPHU HU3YyYEHUHU Marepuana JaHHOM JAMCLUMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YYEHUH IPYTUX TUCIUILINH:

— «MeXIUCIHUIITIMHAPHBIN ITPOEKTY,

— «["eonn(opmanMOHHBIE CUCTEMBI M TEXHOJIOTUN Y,

— «MoaenupoBaHue MPUPOTHO-TEXHUUECKUX CHCTEM.

3. OOBeM ¥ TPYTOEMKOCTh JUCITUILTAHBI
JlanHbple 00 oOmeM o0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4E€OHOM
paboThI MO IUCHUILUIMHE (M pacipeieleHne TOM TPYJOEMKOCTH [0 CEMECTpaMm) MpeICTaBICHbI B
Tabnure 2.

Ta6muma 2 — O6beM U TPYJT0EMKOCTh JUCITUTITUHBI

TpynoemkocTs 1o

Bun yaebnoit paboTbl Bcero ceMecTpaM
Ne6
1 2 3
Oowan mpyooemKkocmo OUCUUNTIUHDBL, 2/ 72 2/ 72

3E/ (uac)

H3 Hux uacoe npakxmuyueckoii n0020moeKu 17 17
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Ayoumopnule 3anamus , BCEro yac. 34 34

B TOM 4YHCJIC:

nekiuu (JI), (gac) 17 17
npaktudeckue/cemuuapckue 3ansarus (I113),

(dac)

nabopaTtopHbie paboTsl (JIP), (yac) 17 17

KypcoBoii ipoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac)

Camocmoamenvnan paboma, Bcero (4ac) 38 38
Buo npomesicymounoit ammecmayuu: 3a4er,

mupd. 3ader, sk3amen (3auer, dudd. 3au, | 3auer 3auer
JK3.**)

*%

IIpuMeuaHue: kaHAMIATCKUI 3K3aMeH

4. ConepxaHue AUCITUTUTHHBI
4.1. Pacmpezenenue TpyI0€MKOCTU TUCUUILIUHBI 110 Pa3iesiaM U BUIaM 3aHSATUMN.
Pazpaenbl, TeMbl JUCITUTIIIMHBI K UX TPYJAOEMKOCTh ITPUBECHBI B TA0IUIIE 3.

Tabnuua 3 — Pazaensl, TeMbl TUCHMITIMHBL, UX TPYIOEMKOCTb

Jlexuun I13 JIP KII CPC
Paznenbl, TeMbI TUCHUILIMHBI (uac) (C3) (4ac) (qac) (dac)
Cewmectp 6
Pasnen 1. BeeaeHre B HAy4UHYIO BU3YAIH3ALUIO 5 5 12
Paznen 2. OcobGenHocTH rpaduaeckoro 7 7 14
MIPE/ICTABIICHUSI HAYYHBIX JTaHHBIX

Paznen 3. IHCTpyMeHTHI HAyYHOH BH3yalH3aIliH 5 5 12
HUroro B cemectpe: 17 17 38
Htoro 17 0 17 0 38

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0y4aroIMMHUCSL  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei
npoeCCHOHATBHON J1EeATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena Hassanue u cogepxanue pa3ziesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Pazpnen 1. BBeneHue B HAyYHYI0 BU3YAIU3ALHIO

Tema 1.1. Mcropus ucrionb30BaHus rpa@uueckux o0pa3oB B HAYKE

HatypHble ¢huszndyeckue MOICIH ISl IPEICTABICHUS PE3YIBTATOB UCCIICTIOBAHMS
U AeMoHCTpaiuu (peHomMeHoB. MintrocTpariu 00beKTOB, SBICHUH U IPOIECCOB.
OCKU3bI, YEPTEXKH, aTiiackl. [IepBbie MpUMeEpPhl UCITOJIb30BaHUS HH(OPMAIHOHHBIX
TEXHOJIOIMH JJIs1 BU3yaJIU3allii HayYHbIX JaHHBIX. OIBIT KOMITBIOTEPHON
BH3YaJIM3allMd MHOTOMEPHBIX TAaHHBIX. DBOIOIMS MPEICTABICHUS T€OaHHBIX U
JIaHHBIX O )KMBBIX CHUCTEMAX.

Tema 1.2. ITcuxodu3nonornyeckue 0CHOBbI rpadMuecKoil BU3yalIn3alui

CrtpoeHnue 3puTenbHOro aHanu3aTopa. OCHOBHBIE XapaKTEPUCTHUKH IJ1a3a,
OTIPEIEIISIOIINE CTIOCOOHOCTh BOCIIPUSATHS YEIOBEKOM OKpY XKaromero Mupa. Ponp
MO3TOBOTO IIEHTPA 3pUTENHHOr0 aHann3aropa. OCOOEHHOCTH BOCTIPUSTHS
00BEKTOB pa3HbIX THNOB. OnTrHyeckue muo3ud. Habopsl XapakTepuCcTHK
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rpaduyeckux 00BEKTOB, 00ECIICUNBAIONIHIE MTepeiady HHPOPMAIU YeTIOBEKY
yepes 3puTeNbHbIN aHanm3aTop. OOIIe cBeIeH s 0 MPUMEHEHUH METO0B
CEMHUOTHUKH JJIs1 BBIOOpA 00pa3HO-3HAKOBBIX CUCTEM JUIS LIEJICH BU3YyaIU3aIUN
naHHbIX. [IpencTaBiieHus B MpOCTPaHCTBEHHBIX, BPEMEHHBIX, I[BETOBBIX U MHBIX
KOOpJMHATAX I 00ecredeHus] BOCIIPUATHA WHGOPMAITIH YEIIOBEKOM.
PaznmuunmocTs 00bekToB. ['enepanu3anus qanHbIX. OCHOBBI IIBETOBEICHUS.
3anmaun mooopa YCIOBHBIX 3HAKOB, IBETOBBIX IIKAT U YPOBHS AUCKPETU3AIIUU
BHU3yaJIM3UPYEMOTO CUTHAJIA.

Paznen 2. OcoGenHocTu rpagpuuecKkoro npeacTaBjieHusi HAYYHbIX JAHHBIX
Tema 2.1. Co3tanue OTAeIbHBIX BHJIOB IBYMEPHBIX Ipa)IKOB

Huarpammel paccessHust. Mcrnons3oBanue nBeta, pasmMepa U popMbl yCIOBHBIX
3HaKoB. DaceToOYHbIEC CKATTEpOrpaMMbl. Busyanuzanuus pe3ynbTaToB
anmpoKCUMAINH 1 HHTeprnosinny. Hanecenne nadoOpMaInm o HeorpeaeIeHHOCTH
otieHOK. PaboTa ¢ mepekpbITHeM ToueK. AHUMHPOBAaHHBIE CKaTTEPOrPaMMEI.
Busyanuszanus cratuctuk. uarpaMmMel pazmaxa. CKpUIMYHBIE AMATPAMMBI.
JmarpaMMbl OTKIIOHEHUH (BU3yalln3anus CTOIOIAaMH, «JIeEHIIOBEIMID) 3HAKaMH,
Opyrumu 3Hakamu). Ctonduarele JuarpaMMbl U PaHKUPOBaHHE OOBEKTOB.
Koppenorpammel. Buzyanuzaius n3mMeHeHHs COCTOSTHUS. «/{uarpaMMbI-TaHTeNnn».
I'padmiku BpemenHbIxX cepuii. [ ucrorpammel. ['paduku mIoTHOCTH BEPOSTHOCTH.
Kpyroseie auarpammel. Busyanuzanus vepapxudeckux CTpykryp. IpeBoBuaHbIE
kapThl. Mcnosib30BaHKE MOJSPHON CUCTEMBI KOOpAUHAT. [ [puMeHeHne TEnIoBbIX
KaprT.

Tewma 2.2. Pemenue 3a/1a4 TpeXMEpHOH BH3YAIH3AIMHA HAYYHBIX TAHHBIX
Oco0eHHOCTH BU3yallN3alui TPEXMEPHBIX MpeacTaBieHui. [IpoekTuBHBIC
npeoOpa3oBaHus. JJMCKpETHBIE TOYEUHBIE IPEICTABICHUS B TPEXMEPHOM
mpoctpancTBe. O0aka Touek, uX Kiaccupukanus u Komopusanus. Beinenenue
CTPYKTYp B o0Jiake Touek. BokcenbHble ipeacTaBieHus. Busyanuzamuu
KapKacHbIX Mozeneil. [lonmuronanbHble MOJENTH M UX CO3[[aHNE Ha OCHOBE O0JIaKOB
TOYEK U BOKCENbHBIX NpeACTaBIcHUN. OyHKINOHAIBHBIE TPEXMEPHBIE MOJETU U
nx Bm3yanm3anus. Vicronp3oBanue (YpaKTaioB IS aBTOMATH3HUPOBAHHOMN
BU3yaJIM3allMy IPOIIECCOB B Ouocdepe u texHocdepe. bazoBwie cBeneHus 0
penaepunre. TpexmepHble MHOTOCIONHBIE TpeAcTaBieHus. Hacpienue
nH(popMaIueil TpeXMEpHBIX KapT.

Tema 2.3. Co3iaHue TeMaTHYECKHUX KapT

TpeboBanus Kk M300pa3UTETHLHBIM CBOMCTBAM KapT. YATaeMOCTh yCIOBHBIX
o0o3HavyeHuil. UaTepakTuBHOCTH KapT. OcoOeHHOCTH BBIOOpa criocoba
0oToOpakeHrs: HPOPMAIIMH B TIOJIE KAPThI B 3aBHCUMOCTH OT €€ Ha3HAYSHMUSI.
Bo03MO0XHOCTH COBMECTHOI BU3yalIM3allMi PacTPOBBIX, BEKTOPHBIX U JPYTHUX
KJIACCOB MTPOCTPAaHCTBEHHBIX MaHHBIX. [lapaMeTphl croeB, obecnieunBaroniye
BU3YaJIM3ALMIO IPOCTPAHCTBEHHOW U BPEMEHHON U3MEHYUBOCTH [1apaMETPOB.
OcobeHHOCTH paboThI C IBETOBBIMU MPOCTpaHCTBaMu. Vconb30BaHue pa3HBIX
THUIIOB YCJIOBHBIX 3HaKOB. [10100p nBETOBBIX mIKal. [ eHepanu3amnus u
OCOOCHHOCTH €€ pean3alii B MHTEPAKTUBHBIX KapTax.

Paznen 3. MHcTpyMeHTHI HAYYHOI BU3yaIu3aluu

Tema 3.1. S3pIkM IPOrpaMMHUPOBaHUsL, IPOTPAMMHbIE CPEJIbl M OMOIHOTEKH IS
pelieHus 3a1a4y HayYHOH BU3YaJIU3aluy

bubmmorexkn JavaScript (Chart.js, D3.js, Plotly.js, FusionCharts, AnyChart,
Highcharts). TTaketsr rpaduueckoii Busyanuszamuu it R (lattice, ggplot2, plotly,
sjplot, htmlwidgets, networkD3, echarts4r). I'pajpudeckue Oubmmorexu Python
(Matplotlib, Pandas, Seaborn, ggplot, Bokeh, Plotly, Pygal). Tyn6okcer MatLab
Uit co3fanusi rpaduku. Haydnas Bu3yanmuzalus C HCHOJNB30BAaHWEM CHCTEM
KomIbtoTepHO Bepctku (Latex + PGF/Tikz)/

Tema 3.2. [IporpaMMHbIe IPOAYKTHI, 00ECTICUHBAIOIINE BU3YAIN3AINIO JAHHBIX B
00JaCcTH IKOJIOTUH B TeXHOC(EepHOM 6e30macHOCTH

IpencrasieHne qaHHBIX SKCIIEPUMEHTOB ¢ moMorikio Imagel, Fiji u Bio7.
Busyanuzanus reonansbix ¢ nomoinsio nactpymenTapust [ IC Ianopama, QGIS,




IDRISI, GS Surfer. Coznanne anumanuii nporeccos u sisnenuii B Fiji, GS Surfer.
OcobeHHOCTH PabOTHl C MHOTOMEPHBIMU TpadUUECKUMA JaHHBIMH.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl npakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 Hux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4EeCKUX | TpynoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCLIMII
(gac) JIMHBI
Y4eOHBIM IJITAHOM HE IPEAYCMOTPEHO
Bceero | | |
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHUIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmeHnoBaHue 1a00paTOPHBIX pabOT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MMOJATOTOBKH, | JHMCIIHII
(gac) JIMHBI
Cemectp 6
1 Bri6op Trma rpaduka/auarpaMMel B 2 2 2
3aBHCUMOCTH OT 3aJ1a4 BU3YyalIn3alluu
2 ABTOMaTH3UPOBAHHBIH 1TOI00P IBETOBHIX 3 3 2
IIKAJT JIJIS1 OTOOPaKCHUsI TEMAaTHYECKUX CIIOEB
WHTEPAKTHBHBIX KapT
3 Co3nanne aHuMaIii Ha OCHOBE 3 3 2
reONPOCTPAHCTBEHHBIX TAHHBIX
4 Co3nanue auarpamm ¢ momoiisio plotly. 3 3 3
Yacts 1
5 Cosnanue auarpamm ¢ momorisio plotly. 3 3 3
YacTts 2
6 Buzyanu3zamus TpeXMepHbIX 00bEKTOB € 3 3 3
nomoniero WebGL/rgl
Bcero 17 17

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabnuua 7 — Bugsl caMoCTOSTENTbHOW PabOTHI U €€ TPYIOEMKOCTb

Bun camoctosTensHOM paboTh Bcero, wac| Cemectp 6, yac
1 2 3
N3ydeHne TeopeTnyecKoro MmaTeprana JUCIUIUTHHBI
(TO) 12 12
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[TonroroBka K TeKylieMy KOHTPOJIIO YCIIE BAEMOCTH 12 12

(TKY)

[ToaroroBka k npomexxyTouHnoi arrectanuu (ITA) 14 14
Bcero: 38 38

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEIILHON PabOThl 00YUYAIOMIUXCS TT0 TUCIUIUIMHE (MOIYJIIO)
Y4eOHO-METOIMUECKNE MaTePHaIbl JIJIi CAMOCTOSITEIIbHON pabOThl OOYJArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3TAHUN
[lepedyeHpb nevaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIEH B TaOIuUIE 8.

Tabmuna 8— [lepeyeHp mev4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUN

Iudp/
URL anpec

bubnuorpaduueckas ccplika

KomuectBo

AK3EMILTIPOB B
OuoImoTeKe

(xpome
AJEKTPOHHBIX

AK3EMILISIPOB)

https://znanium.com/catalog/docu
ment?id=374389

Kopnees, B. 1. Buzyanu3zanus B
Hay4YHbIX UCCIIEIOBAHMX : yueOHOe
nocobue / B.1. Kopuees, JL.I'. 'arapuna,
M.B. Kopueea. — Mocksa : UH®PA-
M, 2021. — 400 c. + domn. matepuansl
[DnexkTpoHHbI pecypc]. — (Bricuee
oOpasoBanue: Marucrparypa).

https://znanium.com/catalog/docu
ment?id=330671

Tkauenko, I'. 1. KomnbrorepHas
rpaduka: YuebHoe nocodue / TkaueHko
I'.U. - Taranpor:FOxHbIi penepanbHbIii
yHuBepcuret, 2016. - 94 c.: ISBN 978-5-
9275-2201-9. - TekcT : 2IeKTPOHHBIN.

004(075) I130

KomnerotrepHas rpaduka : yuebHoe
nocobue / M. H. Ilerpos, B. I1.
Mooukos. - 2-e u3j. - CII0. : [IUTEP,
2006. - 811 c. : puc. + 1 311. oNT. TUCK
(CD-ROM). - (YueOHUK IS BY30B). -
And. ykas.: c¢. 799 - 810. - ISBN 5-
94723-758-X : 239.00 p. - Teker :
HEINOCPEACTBEHHBIN.

@0 (3), CO
(16)

004 691

OcHoBbl paboTsl B Matlab : yueOnoe
nocobue / M. B. Bypakos ; C.-Iletep0.
TOC. YH-T a9POKOCM. TPHOOPOCTPOCHHUS. -

CO (112), ®O
4)
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CIIo. : U3n-Bo I'YAIL 2006. - 66 c. -
bubnmorp.: c. 65 (8 Hazs.). - ISBN 5-
8088-0210-5 : b. 11. - Tekcr :

HEINIOCPEICTBEHHBIM.
https://znanium.com/catalog/docu | Camko, 0. H. Tlcuxodusnomorus :
ment?id=360657 yuebnoe mocooue / F0. H. Camko. —

Mocksa : UTHOPA-M, 2021. — 155 ¢c. —
(Beicmiee oopazoBanue). - ISBN 978-5-
16-011402-6. - Tekcr : 3MEKTPOHHBIHA

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHMS JIUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

https://downloads.goldensoftware.co | Golden Software Surfer User Guide
m/guides/Surfer21UserGuide.pdf

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 WHcTpyMeHT [uist mo00pa IIBETOB U TeHEPALIUH

IIBETOBbLIX CXEM

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEeMOT0 IPOTPAMMHOTO OOeCTICUeHHs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne n/n HanmeHnoBanue

1 I'paduueckas oudmuoreka plotly (open source)

2 [Mporpammuoe obecnieuenne Golden Software Surfer (mumensus mist
00pa3oBaTeNbHbIX opranu3amui ...-5424/NS005005)

8.2. IlepeucHb MH()OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmenoBanue

He npenycmotpeno




9. MarepuanbHO-TeXHUYeCKast 6a3a

CocraB MaTepHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM JUIsi  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAS Ay TUTOPUS -

2 | KoMmbroTepHBIN KIIacC B COCTaBe MEK(DAKYIbTETCKOM 14-03

naboparopun «IKouorus U TexHochepHasi 0€30MacCHOCTh)»

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOMN aTTECTAI[UU
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIlUU

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

3auer

Crnucok BOIpocoB,
3anauu (3aaHus)

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMBbI yHI/IBepCI/ITeTa, [mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM

'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI
OneHKa KOMITETEHIIMN e .
5 oI Thas Ik apaKTepUCTUKA CPOPMUPOBAHHBIX KOMITCTECHITHIA

— oOyyaromuiicss TiyO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTtepuai;
— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3J1araeT;

COTIHOY — OMUPasiCh HAa 3HAHHWS OCHOBHOM U JOMOJIHUTEIHHOU JITEPATYPE,

GATTCHON TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MMPAKTUUECKON
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMesno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOABLI U 00OOIICHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIMAIM3UPOBAHHBIX MOHSITH.
— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYWIECTBY M3JaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

«xopomon — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH; }
— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO

«GAuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— BIIAJICET CHCTEMOM CTIeIIMAITM3UPOBAHHBIX TOHITHH.
— o0yJarouiicss YCBOMII TOJBKO OCHOBHOW MPOTpaMMHBINM MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, ONHUpascCh Ha 3HAHUS TOJHKO OCHOBHOM

«YIOBJICTBOPUTEIILHO» | JINTEPATYPHI;

«BAYTEHO» — JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
HallpaBJIECHUS;




Or11eHKa KOMITETEHITUN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYyIUPOBaHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAUUTENBHOH YacTH IMPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.
Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ko
Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMEHa A
WHJIMKaTopa
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npegcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne /it [epeuens BompocoB (3aga4) st 3auera / audd. 3agera
p p (3anaq) 1 aupd MHIMKATOpa
1 1. IIpumepsbl UCII0JIb30BAHMSI HATYPHBIX MOJIENEH JUIst [IK-3.3.1

JeMOHCTpaluy (PEHOMEHOB U MOJIy4YEHHsI HOBBIX 3HAHUI.

2. DCKU3MPOBAHUE KAK METO/ [TOMCKA UAEH U 3Tall pa3paboTKu
HOBBIX PENICHUM.

3. Pounb aTi1acoB B OJy4Y€HUU U PaCIpOCTPAHEHUH HOBBIX
3HaHUM.

3. IlepBbIe pUMEPHI NCTIOIB30BAHUS HHPOPMATMOHHBIX
TEXHOJIOTUH JUIsl BU3YyaJIU3alluy HayYHBIX JAHHBIX (UCTOPUS).
4. Busyanu3zanus Kak BaKHbIHM 3Tan paboThl C Fre0JaHHBIMHU.
5. CkarTeporpaMMsl, A1arpaMmbl pa3Maxa U CKpUITUYHbIE
yarpamMmbl B pa3BeJOYHOM aHAIM3€E TaHHBIX.

6. CtonOuatble quarpaMMel, THCTOIpaMMbl U rpaduuk
IJIOTHOCTH BEPOSTHOCTH B Pa3BEIOYHOM aHAJIU3€E JaHHbIX.

7. TennoBble KapThl KaK HHCTPYMEHT IOUCKA
MIPOCTPAHCTBEHHO-BPEMEHHBIX HEOTHOPOIHOCTEN
XapaKTepUCTUK OOBEKTOB

8. IlomyueHune HOBBIX JaHHBIX MPHU paboTe ¢ 00JIaKaMH TOYEK.
9. Hcnonb3oBanue hpakTanos i aBTOMATU3UPOBAHHOM
BU3yaJIN3alluHU MPOIECCOB.

10. OcobeHHOCTH BOCTIPHUSTHS YETIOBEKOM 0OBEKTOB Pa3HbIX
THUIIOB.

11. TlpumeHeHNEe METOI0B CEMHOTUKH ISl BBIOOpa 00pa3Ho-
3HAKOBBIX CHCTEM IS 1IeJiel BU3yalnu3aliu JaHHBIX.

12. IlpencraBieHus B NpOCTPAHCTBEHHBIX, BPEMEHHBIX,
LBETOBBIX M MHBIX KOOPJAMHATAX JJIsi 00ECIIeUeHUs] BOCIPUATHS
UH(pOpPMAIIUU YETOBEKOM.

13. OcobGeHHOCTH PabOTHI C IIBETOBBIMHU IMPOCTPAHCTBAMH.




14. T'enepanu3zanusi © 0COOCHHOCTH €€ pean3alui B
MHTEPAKTUBHBIX KapTax.

2 1. BeraenuTs N3MEHYMBOCTD IEPEMEHHON B MACCUBE JaHHBIX
IIPU UX BU3yaJIM3allUM HA CKaTTeporpamMmax, UCIOJb3Yysl LIBET
YCIIOBHBIX 3HAKOB.

2. BeIienuTh U3MEHYMBOCTH IEPEMEHHON B MACCUBE JTAHHBIX
IIPY UX BU3YaJIM3aLMH HA CKaTTEpOrpamMmax, UCIOJb3Yys
pasmepa yCIOBHBIX 3HAKOB.

3. BelienuTh U3MEHYMBOCTD IEPEMEHHON B MACCUBE JTAHHBIX
IIPU UX BU3YaAJTU3aIMH HA CKAaTTEPOTpaMMax, UCHOIb3ys hopMy
YCIJIOBHBIX 3HAKOB.

4. BusyanuzupoBarhb pe3yJbTaThl alIPOKCUMALIUN
3aBMCHMOCTH B I10JI€ CKaTTEPOrPAMMBI.

5. BeiOpaTh noaxoasamuii 1Jis BU3yainu3aluy MaccuBa
OJTHOMEPHBIX JAHHBIX TUII JUATPAMMBI.

6. BeiOpaTh moaXomsmii 1715 BU3yaln3aluid MacCuBa
IBYMEPHBIX JAHHBIX TUII IHAarPaMMBI.

7. Bb1OpaTh NOAXOAIINN U1 BU3yaIU3alMi MaccuBa
TPEXMEPHBIX JaHHBIX THII JUAarPaMMBL.

8. BeIOpaTh moaxomsAmii A1 BU3yaIn3aluid MacCuBa
YETBIPEXMEPHBIX JAHHBIX THUII JUarpamMMBbl.

9. O6ecneunTh COBMECTHYIO BU3YAJIN3ALIMIO PAaCTPOBBIX U
BEKTOPHBIX IMOJIMTOHAJIBHBIX IPOCTPAHCTBEHHBIX JIaHHBIX

10. Ob6ecneunTh COBMECTHYIO BU3YAIU3AIIMIO IBYX CJIOEB
BEKTOPHBIX INOJIMTIOHAJIBHBIX IPOCTPAHCTBEHHBIX JAHHBIX

[TIK-3.V.1

3 1. BeiOpaTh U UCII0JIB30BATH LIBETOBYIO LIKATY IS
0TOOpaKEHHsI TEMAaTUYECKOTO CIIOSI HHTEPAKTUBHOM KapThI
COJICHOCTH.

2. BeiOpaTh ¥ MCIIONB30BATh IBETOBYIO MIKATY IS
OTOOpaKCHHSI TEMAaTHIECKOTO CJI0SI MHTEPAKTHBHON KapThI
aHOMaJHil TeMIepaTyp Bo3ayXxa.

3. Be1OpaTh ¥ HCIIOTB30BaTh IBETOBYIO IIKATY IS
0TOOpaXeHHsI TEeMAaTUYECKOTO CJI0S MHTEPAKTUBHON KapThl
KJIaCCOB HAPYIICHHOCTH 3E€MEITb.

4. Co3ath AMarpaMMy paccesiHus ¢ 3aJaHHBIMU
mpero/iaBaTesieM rnmapaMerpaMmu ¢ momoiisto plotly.

5. Coznath rpaduk BpeMEHHONW U3MEHYNBOCTH
XapaKTePUCTHKH C 3aIaHHBIMH MPETI0JIaBaATEIIeM ITapaMeTpaMu
¢ momorisio plotly.

6. Co3naTh aHUMAIMIO 00J1eTa TUPPOBON MOJIEIIA MECTHOCTH.
7. BusyanusupoBarh TpeXMepHOE 00JIaKO TOUEK.

[IK-3.B.1

IlepeyeHp Tem [Uii KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI

MpeICTaBICHBI B Ta0mwmie 17.

Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJIHEHUSI KYPCOBOM pabOThI

Ne ni/m .
KypCOBO# pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

BOHpOCBI AJi1 MPOBEACHHUA HpOMe)KYTOqHOﬁ arreécrallin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.




Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpumepHbIil epedeHb BONMPOCOB 17151 TECTOB
UHAMKATOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToauveckue  MaTepUaibl,  ONPEACISIONIME  TPOUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKATCi B
JOKaJbHBIX HOpMaTUBHBIX akTax [YAIL, pernmamMeHTHpYIOUX TMOPSJAOK U MPOLEAYPY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaroluxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIAFOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKasaHus s OOYYalOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HAHMS, HOBEWIIMX
JOCTUKEHUI HayyHOW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAIMOHHYIO (QyHKIUU. JIeKIMs pacKpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOjeMbl, JaeT IeJbHOE NPEeACTaBICHUE O AUCLUILIUHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3alMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKON K Ka)KJJOM KOHKPETHOU TEME;

— TIOJy4Yy€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIOOBM K  TIpeAMETYy U
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsIBJIEHUE HEOOXOAMMOr0 HHTEpeca, HE0OXO0AUMOTO I CAMOCTOSATENIbHOW paboThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNSTH IJIaBHBIE MBICIU U
MOJIO)KEHUS, MPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATh HUX B  Pa3jMuYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekMOHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEN  ClIalijoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCcCUMl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 JUCHUTUIMHE.

CrpyKTypa NpeaocTaBiIeHUs JEKIMOHHOTO MaTepraa:

1. TlocnenoBarenbHOCTh PACCMOTPEHHUS MaTepraja B TEUEHUE CEMECTpa:

— Tema 1.1. UcTopus ucionp3oBaHus rpaduuecknx 00pa3oB B HAYKeE;
— Tewma 1.2. Ilcuxoduznonornueckue OCHOBHI rpauecKol BU3yaIu3aIlii;




— Tewma 2.1. Co3nanue OTAETbHBIX BUAOB IBYMEPHBIX TpaUKOB;
— Tewma 2.2. Pemienue 3a1a4 TpeXMEpPHON BU3yaJIU3allMM HAyUHBIX JAHHBIX;
— Tewma 2.3. Co3nanne TeMaTUYECKUX KapT;
— Tema 3.1. S3p1ku mporpaMMHUpOBaHUS, MPOTPAMMHBIC CPEbl U OMOINOTEKH
JUISL peLieHUs 3a/1a4 Hay4HOW BU3yalln3alluy;
— Tema 3.2. Ilporpammuble MpPOAYKTHI, OOECHEUYMBAIOIIME BHU3YAIU3ALNIO
JAHHBIX B 00JIACTH SKOJIOTUU U TeXHOC(]epHOM 6€30MacHOCTH.
2. CTpyKTypa JEeKLHH:
— PaccMmoTrpeHue miana Jekuuu,
— VYcTHOe WU3IOXKEHME MaTepuana JIEKIHH, CONPOBOXKIAEMOE JIEMOHCTpanueit
IIPE3EHTALIMOHHBIX MaTEpHaJIOB U IEMO-TIPOrpamm;
— Jluckyccusi ¢ ydacTHeM MpernojaBareis U CTYJEHTOB IO KJIIOUEBBIM BOIIPOCAM I10
TEME JIEKIINH;
— IlogBeneHme  WTOroB  JIEKIMM W NPEACTABICHHE  PEKOMEHAAUMM  JJid
CaMOCTOSITEJIBHOIO U3YUYEHUs MaTepuara.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCS IO BBIIOJIHEHUIO J1a00PAaTOPHBIX
pabor

B xoxe BeImONHEHHS Ja0OPATOPHBIX paboT OOydYaromMHCS MOJKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopaTopHbBIX padoOT OO0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNesieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHEe, PAa3BUTHE M JEeTalM3alls TEOPETUYECKMX 3HAHWN, IOJYyYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMK 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOM  paboThl ¢ JabOpaTopHBIM
o0opynoBaHuEeM, NpUOOpaMU U BBIYMCIUTEIBHON TEXHUKON C YCTAaHOBJIEHHBIM HE Hel
IPOTrpaMMHBIM 00€CTIeYeHHEM.

3ajanue u TpeOoBaHMS K IPOBEACHUIO J1a00PaTOPHBIX paboT

JIaGoparopubie paboTel 1o aucuuiuinHe «HaydHas Bu3yanw3amus» BBITOIHSIOTCS
rpynnamu (OpuragaMu) CTyJE€HTOB B cocTaBe 2-4 yenoBek. 3a/laHue Ha J1abopaTopHyo paboTy
BBIJIACTCS MPETIOIaBaATENIEM TOCTIe TPOBEPKU MEPBUYHON TEOPETUUECKOH TMOATOTOBKU B (opme
yctHOoro ompoca. IlepBuyHas TeopeTHueckass TIOATOTOBKAa K  BBINOJHEHHIO  PaOOTHI
OCYIIECTBIISICTCSI TyTEM O3HAKOMJICHHSI C TEOPETHUYECKUM MHHHUMYMOM H PYKOBOJCTBAMHU
MOJIb30BATENsl MPOTPAMMHOIO OOECIEYeHHs, €CIIM €ro HCIOJIb30BaHHE MPEIyCMOTPEHO B
KOHKPETHOHU JabopaTopHO# pabote (B popme momarnrHero 3ananus). [loaroroska 3aBepinaercs B
71a00paTOpUU PACCMOTPEHUEM CTYJISHTaMH IOJ PYKOBOJCTBOM IpenojaBaTessl MPaKTHUECKUX
acrmeKkToB paldoThl CO CHEHAIM3UPOBAHHBIM MPOTrpaMMHBIM obecriedeHueM. Jlanee Opuranam
CTYJICHTOB BBIJAeTCs 3aJaHKe, B KOTOPOM YyKa3aHbI pellaeMble 3aJadd, UCXOJHBbIC NaHHBIC U
KpaTko chOopMYITHPOBaHHBIC TPEOOBAHMS K KOHEYHOMY PE3yNbTaTy U (hOpMe €ro MPeCTaBICHHS
(BapHMaHTBI 3aJaHUsl OINPEICISIOTCS MCXOJs M3 cocTaBa Opuransl). Jlamee moJx pyKOBOJICTBOM
npenojaBatenss OpHraabl CTYIEHTOB TIPAaKTUKYIOTCS B PEIICHHH OTICIBHBIX  3a/ad,




o0ecreunBaroOIUX BBIMOJHEHHE 33aHus, ¢ Hcroib3oBaHueM [I19BM ¢ ycTaHOBIEHHBIM Ha HUX
nporpammubiM obecriedenueM (I10). Kaxapiii ctymeHT w3 Opuraapl JODKEH MOJIYyYUTh
NPaKTUYeCKHE HaBbIKM 1O wucnonp3oBanuio I10. PaGora ¢ MaHHBIMH TPOJOIDKAETCS IPH
MOJIFOTOBKE OTYETOB B paMKax BHEAyJIUTOPHOU paboThl cTyaeHToB. [Ipu hopMupoBanuu oruera
PEKOMEH/IyeTCsl MCIOJIb30BaTh JOMOJIHUTENbHBIE UCTOYHUKH HHpopMmauuu. Ha koHTponbHOE
MEpPONpUITHE B BUJIE 3alIUThl OTUETOB OTBOIMUTCS BpeMs B KOHIE TeKyllero (i1adopaTopHas
pabota Ne6) nnm Havaine cienyromiero (;Jradoparopusie padboTsl Nel-5) 3ansaTus.

JIaGoparopHble pabOThI TPOBOASTCS B COOTBETCTBUU C IIPUBEICHHBIM HUXKE IIJIAHOM.

JlaboparopHast pabota Nel. Beibop Tuma rpaduka/auarpaMmbl B 3aBHCUMOCTH OT 33]a4
BU3YalIH3aIl[uu

1. IlepBuuHas TeopeTHUECKas MOATOTOBKA, MOIyUYCHHUE 3a/IaHHs.

2. PaccmoTpeHne anbTepHATHUBHBIX BApUAHTOB BU3YyalM3allMM JaHHBIX U BBIOOP
ONITUMAJIFHOTO C TOYKH 3PEHUS PEUIaeMBbIX 33/1a4 TUIIA TUATPAMMBI.

- CamocrosiTenpHasi paboTa CTyIEHTOB.

4. KoHTpOIBHOE MEPOIIPUSITHE.

JlaGoparopHass pabGora Ne2. ABTOMATH3MpPOBaHHBIA MOAOOP IIBETOBBIX IIKAT JUIS
0TOOpaKEHHSI TEMAaTHYECKUX CIIOEB MHTEPAKTUBHBIX KapT

1. IlepBuuHas TeopeTUyeCcKas MOATOTOBKA, MOTy4YEHUE 3aJaHHUS.

2. PaccMOoTpeHre WHCTPYMEHTOB JUIsl [MOAOOpa W COCTABICHHS I[IBETOBBIX MIKAT H
MOBTOPEHHE TEOPETUUECKIX OCHOB M0I00pa COYETAHMI 1[BETOB.

3. Peanuzamms nponeaypsl moadopa MIKaid Juisi OTOOpa)KeHUsI TEMaTHYECKUX CJIOEB C
BHEJJPEHHEM I[BETOBON CXEMbI B HHTEPAKTUBHYIO KapTy.

- CamocrosiTenpHast paboTa CTYJIEHTOB.

4. KOHTpOIbHOE MEPOIIPUSATHE.

Jlaboparopuast pabora Ne3. Co3maHue aHWMaNMid Ha OCHOBE T'€ONMPOCTPAHCTBCHHBIX
JTAHHBIX

1. IlepBuuHas TeopeTHUECKas MIOATOTOBKA, MOJYUYCHHUE 3aJaHHS.

2. O3HaKOMIIEHHE C MHCTPYMEHTaMH, MO3BOJSIONIMMHU CO3JaBaTh aHUMAIIMK Ha OCHBOE
reonansbix (B GS Surfer).

3. Coznanue aHMMalUi COTJIACHO BapyaHTaM 3aJaHus U COXpaHEHHE B BUCO(AITbI.

- CamocrosiTenpHasi paboTa CTyJI€HTOB

4. KoHTpOoJbHOE MEpOIpUsTHE.

JlabopaTtopHas padota Ned. Co3nanue auarpamm ¢ momoinbio plotly. Hacts 1

1. IlepBuuHas TeopeTHyecKas MOATOTOBKA, MOJIyYECHHE 3aJaHUs.

2. O3nakomienue ¢ pynkiuonanom plotly B wactu moctpoeHus quarpaMm paccessHus U
MoIU(UKAINH UX TTAPAMETPOB.

3. Co3anue muarpaMM COTJIACHO 33/IaHUIO.

- CamocrosTenbHas paboTa CTy/I€HTOB.

4. KoHTpOIBHOE MEPOTIPUSITHE.

JIaGoparophas pabota NeS. Co3nanue nuarpamm ¢ nomouisio plotly. Yacts 2

1. IlepBuuHas TeopeTHUECKas TIOATOTOBKA, MOydECHHUE 33 JaHHSI.

2. Oznakomnenue ¢ ¢ynkuuonanom plotly B yactu moctpoeHus: rpagukoB BpeMEHHOM
U3MEHYMBOCTH ¥ MOJU(DUKAIINHU UX ITaPaMETPOB.

3. Coznanue rpaMKoB COTIIACHO 33/IaHUIO.

- CamocrosiTenbHast padoTa CTy/ICHTOB.

4. KoHTpOabHOE MEPOIIPUSITHE.

JlaboparopHast pabora Ne6. Bmusyanuzanus TpeXMEpHBIX OOBEKTOB C ITOMOIIBIO
WebGL/rgl

1. TlepBuuHas TeopeTHUECKAs IIOATOTOBKA, MTOJTYUYCHHE 33 JaHHS.

2. O3nakomnenue ¢ ¢ynkumonamom WebGL/rgl B dactu TpexmepHO# BH3yanu3anuu
MoJieniell 00bEKTOB M TOBTOPEHHE TEOPETUIECKUX OCHOB TPEXMEPHOH rpadpukH.

3. Co3naHue TpeXMEpHBIX BU3yalbHbBIX IPEACTABICHUN 00JIaKOB TOYEK.



- CamocrosiTenbHas paboTa CTy/IEHTOB.
4. KOHTpOIbHOE MEPONIPUSATHE.

CrpykTypa B hopMa OTYETA O JJabopaTOPHOM padoTe

Otder o mabopaTopHOU pabOTEe MOKEH COMEPHKATh: TUTYIBHBIA JIUCT, TEKCT 3a/IaHUS,
OCHOBHYIO 4YacTh, CIMCOK HCTOYHHUKOB. Ha THTYJIBbHOM JHCTE JOJDKHBI OBITh YKAa3aHBI:
HAUMEHOBAHHUE YYPEXKIICHHUS, B KOTOPOM BHIMOJIHEHA paboTa, HAMMEHOBAHUE TOJpa3cieHUs,
Ha3BaHWE JWCIMIUIMHBI, Ha3BaHUE JIA0OpaTOpHOW pabOThl, (GaMHIUS ¥  HWHHUIUAITBI
npernoaaBaress, GamMuiisg U WHUIHAIBI CTYJSHTa, HOMEp €ro y4eOHOU rpynmbl U JaTa 3aliuThl
pabotel. OCHOBHas 4YacThb JIOJDKHA COJEpXaTh PaCYCTHO-aHAIUTHYCCKHE MaTepHaIbl,
MOJTyYCHHBIC BU3YAJIbHBIC MPEICTABICHHUS B BHJIE PUCYHKOB W BBIBOJBI 1O TPOJCTaHHON
pabote. CIMCOK UCTOYHHKOB JIOJDKCH BKIIIOYATh CCHUIKM HA Y4eOHBIC, METOINYCCKUE, HAyUHBIC
U3JIaHUs, TEPHOJUKY U PECypchl HHQPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON  CHUCTEMBI
HHTepHeT, KOTOPBIMHU CTYACHT IOJIB30BAJICS IIPH MOJTOTOBKE OTYETA.

TpeboBanus k ohopMIIEHUIO OTYETa O JJAbopaTOpHOU paboTe

Ot4er o mabopaTOpHOU paboTe JTOJDKEH COACPKATh: TUTYIbHBIN JIUCT, OCHOBHYIO YacTh,
CIIUCOK MCTOYHUKOB.

TuTynpHBINA TUCT OTYETA TOJKEH COOTBETCTBOBATH IIAOJIOHY, PUBEACHHOMY B CEKTOPE
HopMaTtuBHOM nokymenrtanuu I'YAII (https://fs.guap.ru/docs/titul/2021/titul/lab.docx)

OcHoBHas yacTh OoT4YeTa JAO0JDKHA ObITh oopmiena B coorBercTBuu ¢ I'OCT 7.32-2017.
TpebGoBanusi  MpUBEACHBI B CEKTOPE  HOPMATUBHOM  JIOKyMEHTallUU I'VAIIL
(https://guap.ru/standart/doc)

[Ipu popmupoBaHUM CIIHMCKA UCTOYHUKOB CTYAEHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusim crangapra ['OCT 7.1-2003. Ilpumepsr odopmMIIEHHS CHHCKa HMCTOYHHKOB
MIPUBENICHBI B CEKTOpPEe HOpMAaTUBHOM HokymMeHTanuu ['Y ATl

Metoanyeckre yKa3aHHus 10 MPOXOXKICHUIO JJA0OPATOPHBIX paboT B BHJIE JIEKTPOHHBIX
JIOKYMEHTOB C Ha3BaHueM «MeToIuYecKue yKa3zaHus K BBIIOJIHEHHUIO Ja00paTOpHBIX paboT Mo
Kypcy “Hayunas Buzyanuszanus™» B popmate .pdf pasmemens Ha [1K sokanbHO# ceTr kKadeapb
Ne5 «lHHOBaTHKA U UHTETPUPOBAHHBIE CUCTEMBI KAYECTBAY.

11.3. MeToauueckue yKazaHus sl OOYYAIOIIUXCS IO MPOXOKACHUIO CaMOCTOSATEIHHON
paboTsl

B xoe BBIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

B mporiecce BBITTONIHEHUS CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss (popMUPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMHU W CHCTCMATHU3allUU HpI/IO6p€Ta€MI)IX 3HaHPII>i, o0ecrieunBaeT BBLICOKHH
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKU MaTepuan Mo AUCIUILTHHE.

11.4. Metoauueckre yKazaHus [UIsl OOYyYaroIIMXCS TO MPOXOXKACHHUIO TEKYIIETro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMS XOJa OCBOCHUS
JTUCIUTUIAHBI.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIIETCS IIyTEM TEOPETUYECKOr0 OIpoca, Ha
KOTOPBI OTBOJWTCS BpEMsSI Ha OJHOM M3 3aHATUN B cepelliHE y4yeOHOro ceMecTpa, a TaKkKe



MOCPEJICTBOM OIICHKH pPE3YyJIbTaTOB OCBOCHHMS NPOTpaMMbl J1a0OPaTOPHOTO MPAKTUKYyMA.
VY 10BIETBOPUTEIHHBIM PE3YNIBTAT MIPOXOKACHHSI KOHTPOJIS CUUTACTCS TIPH MTOIYYCHUH HE MEHEe
60% OT MaKCHUMaJbHOI'O KOJMYECTBa OajuioB, KOTOpBIE MOXKET HaOpaTh oOyuarommiics 3a
OTYETHBII 1mepuon (TII0JIOBUHY ceMecTpa). Pe3ynbTaTsl TEKyIIero KOHTPOJIS MO3BOJISIOT BBISIBUTh
OTCTaBaHUE OT ILJIaHA IIOATOTOBKH, HO HAIIPSMYIO HE BIMSIOT HA PE3yJbTaThl IIPOMEKYTOUYHON
aTTeCTaIHH.

11.5. Meroauueckue ykazaHus i OOY4arOLIUXCS MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTECTALUU.

IIpomexxyrounass  arrectanuss  oOyyaroIIMXCsl — HpPeJycCMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00Y4eHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYCHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOI IUCIUIUIMHBI B LIEJIOM MJIM IPOMEXYTOUYHasl (110 OKOHYAHUM CeMecTpa) OLIEHKA 3HAHUH
00y4aromuMcs 10 OTAEIbHBIM pa3jesiaM JUCLUUIUIMHBI C aTTECTALlMOHHON OLIEHKOM «3auTeHO»
WM «HE 3a4TeHo». Cucrema OLEHOK IIpU IPOBEIECHUM IPOMEXYTOYHOM arrecrauuu
OCYIIIECTBIISIETCS. B COOTBETCTBUUM ¢ TpeboBaHusMu [lonoxenuit «O TekyleM KOHTpOJe
yCIIEBaEMOCTH M ITPOMEXYTOUHOM arTectanuu ctyeHToB I'Y All, o6ydaronuxcs 1o nporpaMMsl
BeIcIIero oOpas3oBaHus» U «O MOIYJIBHO-PEHTHHIOBOM CHCTEME OIIEHKHM KadecTBa y4eOHOU
pabotsl ctynentoB B 'Y Ally.

ITonroroBka oOydwaromuxcs K 3auyeTy IpeanojaraeT Kak CaMOCTOSTEIbHYI0 paboTy B
TE€YEHHE CEMECTpa, TaK U CHCTEMATH3alMI0 M 3aKpEeIJIeHuEe 3HaHWM B JIHU, MPEAIIECTBYIOIINE
3a4ery.

B Hauane ocBoeHMs Kypca CTYIEHT Ha OCHOBE PEKOMEHJAINI MpernojaBaTeiis oToupaer
UCTOYHUKH, KOTOpble B HauOOJIbLIEH CTENEHW OCBELIAIOT BOINPOCHL, H3Y4YEHUE KOTOPBIX
MPEeAYCMOTPEHO yueOHOM mporpamMmoit. [Ipu moAroToBke K 3a4eTy B TEUCHHE CEMECTPa CTYICHT
IIOBTOPSIET MaTepUall, yCBOCHHBIN Ha JIEKIIMOHHBIX 3aHATUAX U 3aKPEIJICHHBIN IIPH BBIIIOJIHEHUU
NPaKTUYECKUX 3aJaHuii W J1adopaTopHBIX paboT. KirodeBble BOMPOCH, BO3HHKIINAE MpPU
U3y4eHUM MaTepuana U IMOJArOTOBKE K 3ayeTy, BBIHOCATCS Ha OOCYXJEHUE B 4achl 3aHATHI,
OTBEJICHHbIE Ha TOBTOPEHHME MaTepHalia U KoHcynbTauuu. KoHcmekTel yuyeOHOro marepuaina,
MOArOTOBJIICHHBIE HAa OCHOBE MaTepuaia JIEKUHUH, HCIOJB3YIOTCA JUIsl CUCTEMAaTU3alud U
3aKperyieHus: 3HaHuM. OOs3aTeNbHBIM 3TallOM MOATOTOBKU K 3aueTy SBIISIETCS CaMOKOHTPOIIb
3HAHWUM, TIOJYYEHHBIX B XO/1€ U3YUECHUS JUCLIUIUINHEI.

Cucrema OLIEHOK MPHU MPOBEACHUU TEKYIIETO KOHTPOJIS U MPOMEXYTOUHOH aTTecTaluu
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHTOM opranuzauuun PJIO I'VAIL
CMK 3.76 «IlonoxeHue o TEKyIleM KOHTpPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu
CTYACHTOB M acCHHUPAHTOB, OOydYamroImuxcs IO 00pa3oBaTeNbHBIM IpPOrpaMMaM BBICILIErO
obpazoBanus B ['YAI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
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