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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Llenpro OCBOCHUS AMCHMIUIMHBI SBISIIOTCA (JOPMHPOBAHHE Yy CTYIEHTOB TEOPETUYECKUX
3HaHUH M NPAKTUYECKUX HABBIKOB [0 OCHOBAM MAIIMHHOTO OOYYEHUS, OBJIAJCHHE CTYACHTaMH
MHCTPYMEHTApHEM, MOJCISIMH W METOJaM{ MAIIMHHOTO OOYYeHHs, a TakXke HpuoOpeTeHue
HaBBIKOB HCClleZioBaTeNsl AaHHBIX (data scientist) m pa3paboTyMKa MaTEeMaTHUYECKUX MOJETCH,
METOJIOB U JITOPUTMOB aHAIIN3A JTAaHHBIX.

ConepxaTenbHOE HAIMOJNHEHHE JUCHUIUIMHBL OOYCJIOBJICHO OOIMMH 3aJadyaMd B
HOATOTOBKE OakaaBpa.

Hay4Holi OCHOBOM Mg IIOCTPOCHMS NPOrpPAMMBI JAHHOM JUCLUIUIMHBI SBIISETCS
TEOPETHKO-TIParMaTH4eCcKUil MoX0/1 B 00y4EeHUH.

1.2 3agaun AMCHUIIIHHEI

—  H3y4YeHHUe KJIIFOYEBBIX MOHATHM, IIeJIeH 1 33]1a4 UCITOJIb30BaHUS MAIIIMHHOTO OO yUCHHS;

— U3yYeHHE METOJIOJIOTMYECKUX OCHOB TMPUMEHEHHUS aJIrOpUTMOB MAalIMHHOTO
00y4eHwUsI.

— UW3y4YyeHHWE METOJOB MAIIMHHOTO OOy4YEHHUS, COOTBETCTBYIOIIUX Pa3IUYHBIM
HCCJIEIOBATEILCKUM 33/1a4aM, HHTEPIIPETUPOBAHUE MOTYYCHHBIX PE3YIbTaTOB;

— yYMEHHUE BU3YaJIH3UPOBATH PE3YNbTaThl paObOThl aJTOPUTMOB MAIIMHHOTO OOYYEHHUS,
BbIOUpATh;

—  npuoOpeTeHre OMbITa M0 MPUMEHEHUIO METOJ0B MAIIIMHHOTO OOYUEHHUS, ITOCTPOCHUS
1 OLIEHKHU KayecTBa MOJIENEN.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Jucuuninuza «MammrHHoe o0ydeHne» otHocures K «Hactp, hopMupyemas yd4acTHUKaMU
o0pa3oBaTenbHbIX OTHOIICHUW» bioka 1 «lucuummuael (MOIynn)» yueOHOTo IyIaHa.
BxonHbIMM 3HaHMSIMM U1 OCBOEHUS TaHHOM JUCLMILIUHBI SBJISIOTCS 3HAHUS, YMEHUS U
OMNBIT, HAKOIUICHHBIM CTyJEHTaMM B MPOLECCE H3Y4YEHHs AUCHUILIINH «DyHAaMeHTaIbHbIE
JTUCKpEeTHbIE Mojenn», «OCHOBbI NporpaMMupoBaHus», «MeToapl NporpaMMHPOBAHUSY.
OOyyaromuiicst TOMKeH:
— uMeTh 0a30Bble HABBIKM B HANMCAaHUM MPOrpaMM Ha NPOLETYypPHBIX U OOBEKTHO-
OpPUEHTUPOBAHHBIX S3bIKAX;
— OBITh 3HAKOMBIM C HanboJiee YaCTO BCTPEUAIOIIUMHUCS CTPYKTYPaMH JIaHHBIX, YMETb UMH
M10JIb30BATHCS ¥ 3HATh BHYTPEHHIOIO OPraHU3AIMIO.

1.4 IlepeyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y

00yJaronuXxcs CICNYIONUX KOMITETEHIIUMN

IIK-4 Cnoco0eH NpHMeHAThL COBPeMeHHble HWH(OPMAIMOHHBIC TEXHOJIOTMH NPH
NPOEKTHPOBAHNH, PeaTu3aluy, olleHKe KayecTBa U aHAIN3a 3P PeKTHBHOCTH
MPOrpaMMHOI0 ofecrnevyeHusl 1Jisl pelieHus 3a/1a4 B Pa3IMYHbIX MPeIMETHBIX
olJ1acTsix

3Hathb NIIK-4.1 (D/03.6 3H.2) Tunossle penieHusi, 0MOIMOTEKH MPOTPaMMHBIX MOJYJIeH,
maboHbl,  KJacchl ~ OOBEKTOB,  HWH(MOPMAIMOHHBIE  TEXHOJOTMHM  TpU
MIPOEKTUPOBAHUM, pealTM3allM, OLEHKEe KadyecTBa M aHain3a 3(PQPEKTUBHOCTH
MPOrpaMMHOT0 OOeCTeUeHHs A PelleHHs 337ad B Pa3IMUHBIX MPEIMETHBIX
o0nactax
NIIK-4.2 (D/03.6 3u.3) MeToasl U cpeacTBa, COBpeMEHHblE MH()OPMAIIMOHHBIE
TEXHOJIOTUU TIPOSKTHPOBAHUS MIPOTPAMMHOTO 00ECTICUeHHs 1Tl PeIIeHHS 3a/1a4 B
Pa3IUYHBIX PEIMETHBIX 00JacTIX



YMmeThb
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NIIK-4.5 (C/16.6 31.2) UHCTpyMEHTBI, METO/IBI M COBPEMEHHBIE HH(POPMAITMOHHBIE
TEXHOJIOTMH NIPOEKTHUpOBaHUs U nu3aiina C

NIIK-4.7 (C/16.6 31.5) [IpeameTHas 001aCTh aBTOMATH3AIUU TIPH PEIIICHUU 3a]1a4
B Pa3IMYHBIX PEIMETHBIX 00JIACTIX

NIIK-4.17 (A/01.5 3n.1) Llenu u 3a1a4u MPOBOIUMBIX UCCIICTOBAHUH U pa3pabOTOK
IIPY PEIICHUH 33]1a4 B Pa3IMYHBIX IPEIMETHBIX 00JIaCTAX

NIIK-4.18 (A/01.5 3n.2) Metoasl aHanu3a W OOOOIICHHS OTEYSCTBEHHOTO M
MEXTyHAPOJAHOTO OMbITa 00JaCTH MHPOPMALMOHHBIX TEXHOJIOTUI

NIIK-4.20 (A/01.5 31.4) Meroasl NPOBEACHHUS IKCIIEPUMEHTOB W HAOIIOJACHUH,
00001meHust 1 00pabOTKH Pe3ynbTaTOB PabOTHI TPOrPAMMHOTO 0OeCTICUeHUs
NIIK-4.21 (A/01.5 [p.1 3H.) [esaTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3ajad
AHAJIMTHUYECKOTO  XapakTepa, Mpeanojaralolux BbIOOp W MHOroobpasue
aKTyaJIbHBIX CIOCOOOB peIIeHHsT 3aJa4 C TPUMCHEHHEM COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJOTHH MPU MPOCKTUPOBAHUH, pEAM3AIMU, OICHKE
KayecTBa M aHAIN3a Y3PPEKTUBHOCTH TPOrPAMMHOTO 00eCIIeUeHUs

NIIK-4.26 (A/01.5 V¥.3) IIpuMmeHsTh COBpEMEHHBIE METOJAbl aHajdh3a Hay4HO-
TEXHUYECKOH HH(pOpMaIu

NIIK-4.30 (A/01.5 Tn.2) Coop, oOpaboTka, aHAIM3 U OOOOIIEHUE TEPEIOBOTO
OTEYECTBEHHOTO M  MEXIYHAPOJHOTO ONbITa B O0JIACTH  COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTUH

NIIK-4.31 (A/01.5 Tn.3) Coop, obpaboTka, aHanNU3 U OOOOIICHHE PE3YIHTATOB
IKCIIEPUMEHTOB M HCCJICIOBAaHUN B OOJACTH COBPEMEHHBIX WH()OPMAIMOHHBIX
TEXHOJIOTHI1

Cnoco0eH MCHoOJIb30BATH COBPEMEHHbIE MeTOAbl Pa3padoTKM M pean3aluu
KOHKPETHBIX aJITOPUTMOB MAaTeMaTH4YeCKHX MojJejeili Ha 0a3e S3bIKOB
NPOrpaMMHPOBAHMSA M MAKETOB NPUKJIAAHBIX NPOrPAMM MOJeTUPOBAHUSA
NIIK-7.1 (D/03.6 3H.1) IlpuHUOMOB MOCTPOEHUS APXUTEKTYpPhl MPOrPaMMHOIO
o0ecreyeHrss U BUAbI apXUTEKTYphl IPOrPAMMHOTO 0OECTeYeHusl, COBPEMEHHbIE
METOJIbl Pa3pabOTKU U peajn3aluu KOHKPETHBIX alrOPUTMOB MaTeMaTHYECKUX
Mojelen

NIIK-7.2 (D/03.6 3H.2) Tunossle peuieHus, 0MOIMOTEKH MPOrPpaMMHBIX MOJTyJIEH,
1a0JIOHBI, KJIACCHI OOBEKTOB, HCIOJb3yeMble MHpU pa3paboTKe U pean3alnuu
KOHKpPETHBIX  aJIfTOPUTMOB  MaTeMaTHYeCKMX Mojeneil Ha 0a3e  SI3bIKOB
IPOrpaMMHUPOBAHUS U MAKETOB MPUKJIIAJHBIX POTPaMM MO/IETHPOBAHUS
NIIK-7.14 (A/01.5 3n.2) Metoasl aHaiu3a U 0OOOIIEHHS OTEYECTBEHHOIO U
MEXYHApPOJAHOTO OIbITa B 00JACTH pa3palOTKU M pean3allii  aJIrOPUTMOB
MaTeMaTHYeCKUX Mojele Ha 0a3e $3BIKOB IMPOrPaMMUPOBAHMSI M I1AKETOB
MPUKIIAJHBIX TPOTPaMM MOAETUPOBAHUS

HIIK-7.15 (A/01.5 Hp.1 3H.) [desTenpHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3aad
AQHAJIMTUYECKOTO  XapakTepa, IMpeanojaralolux BbIOOp ©  MHOroobpasue
aKTyaJIbHBIX CIIOCOOOB pEIIeHUs 3a7jad MaTeMaTH4YeCKOro MOJIEIMPOBaHMsI Ha 0aze
S3BIKOB MIPOTPAMMHUPOBAHMS U MTAKETOB MPHUKIATHBIX TPOrpaMM MOJICIUPOBAHUS

UIIK-7.16 (D/03.6 VY.l1) Hcnonb30BaTh CYIIECTBYIOIIME THIIOBBIE PEIIEHUS U
1a0JIOHBI, COBPEMEHHBIE METOIBl pPa3pabdOTKH W pealu3alid KOHKPETHBIX
ITOPUTMOB MaTeMaTHYECKUX Mojeneil Ha 0a3e S3bIKOB MPOTrPaMMHUPOBAHHS U
MaKETOB MPUKJIIAJHBIX MPOTPAaMM MOJICITHPOBAHUS

UIIK-7.17 (D/03.6 VY.2) IlpuMeHSATh METOAbI M CpEICTBAa MPOEKTHUPOBAHUS
MPOrPaMMHOTO OOecreueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX



WHTEep(DEUCOB TMpH pean3allid KOHKPETHBIX QJITOPUTMOB MaTEMaTHYECKUX
Moaenen

Baagers UIIK-7.21 (A/01.5 Tn.3) CGop, oOpaboTka, aHanu3 U 0000IIEHUE PE3yIHTATOB
IKCIIEPUMEHTOB M  HCCICIOBaHUH B 00JAaCTH 3HAHHHA  AITOPUTMH3ALUH
MaTEeMaTHYECKUX Mojeled Ha 0a3e SA3BIKOB IPOrPAaMMUPOBAHMSI M IIAKETOB
NPUKJIaHBIX TPOrPaMM MOJCTHPOBAHHUS

Pesynbprarel 00y4yeHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAMOCTOSATEIbHOM pabOThl 00yYaIOIMXCS B COOTBETCTBUHU C YTBEPHKAEHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIETEHLUH  CUMTAlOTCS  CQOPMHUPOBAHHBIMU  IpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.

2. CTpyKTYypa M coepKaHue TUCHUITUHBI

2.1 Pacnipenesienne TPy10EMKOCTH JUCHUILIMHBI TIO BHAaM padoT

O6mas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 4 3au. efl. (144yacoB), ux pacnpeneneHme
10 BUZaM paboT MPEACTaBICHO B TaOIHIIE

CemecTpbl
Buj yueoHoii pa6oTni Beero (yachl)
4acoB
KonTakTHas padora, B TOM 4ncje: 78,3 | 783
AyauTOpHBIE 3aHATHS (BCEro): 68 68
3aHsATUS JEKIIMOHHOTO TUIIA 34 34
JlaGopaTopHbIe 3aHATHS 34 34
3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSITHSI)
Nuas koHTaKTHas1 padora: 10,3 10,3
KonTpons camoctostensHoi padotsl (KCP) 10 10
[Tpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM 4ucJje: 30 30
IIpopabomxka yuebnoeo (meopemuueckozo) 10 10
Mamepuana
Buinonnenue unousuoyanvHulx 3a0anuil 16 16
(noocomosxa coobwjenull, npeseHmayuii)
[ToaroToBka K TEKYIIEMY KOHTPOJIIO 4 4
KonTpoJisb: 35,7 | 357
IToaroToBka K AK3aMEeHY 35,7 | 357
Jac. 144 | 144
B TOM 4HcJIe
O01mas Tpy10eMKOCTh KOHTAKTHAas 78,3 | 783
pabora
3a4. eJ1 4 4

2.2 CTpyKTypa AUCHUILIMHBI
Pacnpenenenne BuaoB yueOHON pabOTHI U MX TPYAOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Paznensl (TeMbl) TUCIUIUIMHBL, U3y4aeMble B 7 cEeMecTpe



KosuvecTBO YyacoB
Bueayn
Ne HaunmenoBanue pasneiioB (Tem) Beero AyauropHas padora “TO: Ha
padorta
J m3 JIP CPC
1 2 & 4 5 6 7
1. | BBenenue B MalimHHOE 00y4YeHHE 16 6 6 4
2. | JIuneiiHble MOJIENIN pEerpeccuu 18 6 6 6
3. | Jloructuueckas perpeccus 12 4 4 4
4. | Knaccuduxanus 16 6 6 4
5. | Knacrepuzanus 12 4 4 4
6. | JepeBbs perenuit 12 4 4 4
7. | AncamMOJIeBbIE METOIBI 12 4 4 4
HNTOI'O no pa3nesiaM AMCHUILIHHBI 98 34 34 30
Kontpousb camocrostensHOM pabotsl (KCP) 10
[Tpomesxyrounas arrecrauus (MKP) 0,3
[ToaroToBKa K TEKyIIeMy KOHTPOJIIO 35,7
O061asi TPy10eMKOCTh 10 THUCHHUIIJIMHE 144

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsei, JIP — nabopamopuvie 3auamus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conep:xanue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3auaTus JeKIMOHHOr0 THIIA

HaumenoBanue pasaena (TemMmbl)

Copep:xanue pa3aesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

3

4

BBenenue B MammmHHOE 00y4YeHHE

Beenenue B npenMeTHyIo 06sacTs. [pumepsr
HCIOJIb30BAaHUsI METOJI0B MAIIMHHOTO
00y4eHHs JAJIsl pelIeHus] IPUKIAIHbIX 3a/1ad. .

KT

BBGZ[CHI/IC B MalllMHHOC€ 06y‘I€HI/Ie

3HAKOMCTBO CO CIICNUAJIN3UPOBAHHBIMHU
OHONIMOTEKaMU SI3BIKA IPOTPaMMHUpPOBaHUs Py
thon JJII HAYyYHBIX pacuCTOB U aHaJIM3a JaHHBIX.
NumPy, SciPy, pandas.

K, T

BBenenue B MammmHHOE 00y4YeHHE

3HaKOMCTBO C pa3IMYHBIMH METOAaMH
npenoOpadoTKU JaHHbIX, OMHCATEIbHBIMH
CTaTHCTUKAMH U OCHOBHBIMH CIIOCOOaMU
BU3YyaJiu3allun JaHHBIX, METOJJaMU CHUKCHUS
pa3mepHocTH. MeTo/ rJIaBHbIX KOMIIOHEHT.
BakHOCTH HOPMHUPOBKH JaHHEIX. [IpenobpaboTka
JlaHHBIX. PaboTa ¢ mponyieHHbIMI 3HaUE€HUSIMH

JIuneiiHble MO perpeccumn

[TocranoBka 3agaun perpeccuu. JInHeMHbIN
pErpecCUOHHbBIN aHaIU3.

JIuneiiHble MO perpeccun

OT60p MPU3HAKOB, KOJUIMHEAPHOCTH, BIUATEIHHBIE
HaOJIO/ICHUS, aHAJIU3 OCTATKOB.

JIuneitHble MOsIE€IH perpeccuu

Henapamerpudeckas perpeccus (saepHoe
crnaxkuBanue). L1 u L2 perynspuzanus. Metpuku
KauecTBa.

Jlorucrtuueckas perpeccus

Pasnenenue naHHBIX Ha 00YYarOIIUE U TECTOBBIC.
HopmupoBka TaHHBIX.

Jloructuueckas perpeccus

Omnpenenenne nepeodyueHHOCTH Moeny. Kputepun
OLICHKH KauecTBa IT0JIydeHHBIX MOJIENICH.

Knaccudpukarnus

IlocTanoBka 3aJa4n KJ'IaCCI/I(I)I/IKaIII/II/I, 0630p
OCHOBHBIX METOAOB €€ pCIICHU.




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJIsA
1 2 3 4
BunapHas 1 MHOTOKIIacCOBasl Kilaccu(ukanus. K, T
10. | Knaccuduxarus
Jloructuueckas perpeccusi.
MeTpHKH KauecTBa KiacCupUKaIUum KT
11. | Knaccudukarms (Tounocts/crierdranocts, ROC-kpuBas, niomans
10T KpUBOH).
. CTpyKTypa AepeBbeB pellleHUi. Buasl pasmensomumux KT
12. | JlepeBbs pelneHuit PYKTYpa ACP b 1. DHEB pask - ’
GyHKITHH.
. OOyuenus aepepa pemieHuid. Anroput™ Random K, T
13. | depeBns pemieHwi v fiepesap p ’
Forest.
OO0ydJeHue Ha HEpa3MEUCHHBIX JaHHBIX. KT
14. | Knacrepuzauus Knacrepuzauus. Mepapxuueckas KilacTepu3anusl.
Meton K-cpenanx, DBSCAN u ap.
0O030p METOMOB KJIaCTepU3aIliH, peali30BaHHBIX B K, T
15. | Knacrepuzauus p A PHU3ALIH, i
oubmoreke sklearn.
AHcaMOny alTOPUTMOB MAIIMHHOTO O0Y4EHUS. K, T
16. | AncaMOieBbIe€ METOIbI .
ArperupoBanue Mojeneit
. AHcamMOII1 pemaronmx AepeBbeB. MeTo K, T
17. | ArcamM0OneBBIE METOIBI . p HIX 2Iep N A i
ciydaiiHoro Jyieca. 'paIueHTHBINA OYCTHHT.

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuou pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuuecxozo 3aoanus, P - manucauue peghepama, 3 - scce, K - komroxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA
He npenycmotpenst

IHpumeuanue: JIP — omuem/3auwguma nabopamopuoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumenoBanmue pasaena (TeMbl) HaunmenoBanue 1a60paTOpHBIX padoT TeKyliero
KOHTPOJIsI
1 2 3 4
ITpuMephl HCIOIB30BAHUS METOIOB MAIIHHHOTO 00YYeHMS P3
IUTS TIpakTHYecKuX 3amad. Kparkuit 0030p cHHTaKcuca
1. BBenenne B MalmmHHOE 00y4eHHE
si3pika Python. Berpoennsie oneparu u pyHKIUA, THITBL H
CTPYKTYPBI IAaHHBIX.
bubmmortexn NumPy u SciPy. Matpuusl. Paspexxennbie P3
Matpuusl. MHaekcupoBanue, cpe3bl. O0beIMHEeHe
MaccuBOB. bubnnoreka pandas. 3ampockl k TabnuIaM:
2. Beenenue B MamuHHOE O0ydeHHE
BBIOOpKA CTPOK/CTOJIOIOB IO 3aIaHHBIM KPUTEPHUSIM.
Moaudukarms 3neMeHToB Tabaunbl. JlobaBieHne
CTPOK/CTOJIOIOB.
I'pynmupoBka u arperupoBanue. O0beuHeH e TabuI] P3
Q3JIMYHBIC BUJIBI join). MHOTOMEpHBIE JaHHBIE:
3. BBeneHue B MammHHOE O0y4EHIE (p 2Bl join) p A
mynbTHUHACKCH. Onepanuu stack-unstack. [Toctpoerne
CBOJHBIX Tabwmil (pivottables).
Omnucarenbubie craTucTuki. O630p oudamorex matplotlib, P3
4, JInneitHbIe MOJETH perpeccuu seaborn, bokeh. bazoBble THITBI BU3yanH3aluu JaHHBIX.
3nakoMcTBO ¢ 6ubanorekoii scikit-learn (sklearn).
N IpenobpaboTka gaHHBIX. MeTO IIaBHBIX KOMITOHEHT. P
5. JIuHelHble MOiEM perpeccun peaobp A 3
PaboTa ¢ mponynieHHbIMH 3HAYCHUSIMU
. [NonmuuomMuanbHas perpeccust. CMeLeHUe U AUCTIEPCHS. P3
6. JluneiiHble MOJIEITH perpeccuu
I"pebHEeBas perpeccus.
eneBast KI[HSI JIOTHCTUYECKOH perpeccuu. P3
7. Jloructuueckas perpeccus 1 byu ov perb
Perynsipu3aims JOrHCTHYECKON PErPEeCCHH.




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) HaunmeHnoBaHue j1a00paTOpHBIX padoT TeKyLIero
KOHTPOJIsI
1 2 3 4
Omnpenenenus 1eneBoil MeTpuky kadectsa. CpaBHEHHE P3
8. Jlornctuueckas perpeccus Pa3IMYHBIX METPHUK KadecTBa Mojeneil. Pabora ¢
HecOaTaHCHPOBAaHHBIMH Ha0OpaMu
9 Knaccndmxanus Peanuszanus PETPECCHOHHBIX 1 KIacCH()UKAHOHHBIX P3
Mozeneii ¢ momorpio sklearn.
10. | Knaccudmraums Pabora ¢ cuHTeTHUSCKUMH TaHHBIMH. Peanmsarus metona P3
TpaJIMeHTHOTO CIyCKa.
11. Knaccupuxanus Peamuzamus Mou?neﬁ Ha ocHOBE MeToa K-OmmKaimmx P3
coceliell MeTo/1a OLIOPHBIX BEKTOPOB
[IpaBuia u aHanu3 KauecTBa (TOYHOCTH, HOJTHOTA). AHANN3 P3
12. | HdepeBbs pelueHuii ¢ nomo1sio ROC kpuBoii. AITOpUTM HOCTPOCHUS
JIEPEBbEB PEILCHUI.
13. | Jlepesbs pemenii . Kpurepnit nudopManmoHHOTO BRIMTPHIIIA U KPUTEPHH P3
Jxunu. Jleca pemaronmx 1epeBbeB.
14, | Knacrepusamus ANTOPUTMBI KJIaCTEpU3alUH ¢ GUKCHPOBAHHBIM P3
KOJIMYECTBOM KJIACTEPOB.
15. KiIacTepusamys . AJITOPUTMBI KJTAaCTEPU3AIMHU 11O TNIOTHOCTH. P3
Hepapxudeckast KITacTepU3aLHsL.
Peanmzarust MoJesniell ¢ IIOMOIIBI0 METO/a IPaJHEHTHOTO P3
16. | Ancam0neBble METOIBI OycTHHTa, MeTo/Ia ClIyJaifHoro jeca. bienauar u
CTEKKHHT.
Peanuszanus Mozenel ¢ moMoIIbI0 METOAA TPAAUEHTHOIO P3
17. | AHcamOneBbie METOIBI OycTuHra, MeTo/ia ciy4aifHoro jieca. MeToasl oToopa
npu3HakoB. ONTUMH3AIKS THIIEPIAPAMETPOB

IHpumeuanue: JIP — omuem/3auwpuma nabopamopuoi pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He mpenycMmoTrpensl

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIHHE (MOLYJII0)

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTLITUHBI
Ne Bup CPC IO BBINOJIHEHUIO CAMOCTOSITEIbHON paboThI
1 2 3
1 |Uzyuenue Metoauyeckue yka3aHUs MO OpraHU3allid CaMOCTOSITEIbHOM
TEOPETUYECKOTO paboThI CTYJEHTOB, YTBEPXKJICHHBIE kadenpoit
MaTtepuaia MH(OPMALIMOHHBIX TeXHOJ0rui, mporokona Nel ot 30.08.2019
2  |Pewmenue 3agau Mertoanyeckre yka3zaHUs [0 OpraHU3alMyd CaMOCTOSTENbHON
paboThI CTYJICHTOB, YTBEPK/ICHHBIE kadenpoit
MH(GOPMAIMOHHBIX TeXHoJIorui, mpotokoa Nel ot 30.08.2019

Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYaIOIIUXCS W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU 310poBbsi (OB3) mpenocrasnstorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS M BOCHIPUSATHS HH()OPMAIIIH:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,
— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

I[J'ISI JiAI ¢ HApYUICHUAMU ClIyXa:




— B IIeYaTHOM opme,

— B (hopMe DIEKTPOHHOTO TOKYMEHTA.

J1J1st JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepeYeHbh MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHHU
B cootBercTBUu ¢ TpeboBanusmMu PI'OC B mporpamma AUCIUIUIMHBI MMPEAyCMAaTPUBACT
UCIOJIb30BaHUE B Y4YeOHOM IIpoIecce CIEAYyIommX 00pa30BaTe/IbHbIE TEXHOJIOTHH: UYTEHUE
JEKIUHA C HUCHOJB30BAHUEM MYJIbTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
NPAaKTUYECKUX 3a/1a4 U KEHCOB.
[Tpu 00y4yeHnH UCTIONB3YIOTCS CEAYIONINEe 00pa30BaTEIbHbIEC TEXHOJIOTUU:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YyeHHs — HampaBlieHa Ha (QopMHUpoBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpas sIBJIsieTCsl 6a30BOM, HEOOXOMMOM AJist
aJlanTalnyy K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— Texnonoruss pasHoypoBHEBOro (Au(GdEpPeHIUPOBAHHOIO) OOyUEHUS — MPEANoIaraeT
OCYILIECTBIICHHE IT03HABATEIILHOW NEATENILHOCTH CTYICHTOB C YYETOM HMX WHIAMBHIYaTbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOIMl TBOPUYECKUI
noreHuuan. Co3JlaHue M HCIOJIb30BAHUE JMATHOCTUYECKUX TECTOB SIBJIETCS HEOThEMIIEMOI
YacThIO JAHHOM TEXHOJIOTHH.

— TexHonoruss MOJYJIBHOIO OOyYeHUs — MpelycMaTpuBaeT JelNeHHE COJep KaHus
JUCLUIUIMHBI HA JIOCTAaTOYHO aBTOHOMHBIE pa3/iesbl (MOAYIIH), MHTETPUPOBaHHbIE B OOIINI KypC.
— MHWudopmannonHo-koMmyHukanuonneie texaonorun (MKT) - pacmmpsiror pamku

00pa30BaTeNbHOTO MpOIlecca, MOBHIMIAs €ro MPaKTHUYECKYI HAMpaBiIeHHOCTb, CHOCOOCTBYIOT
WHTEHCU(DHUKAIIUA CaMOCTOSITEIbHON pPa0OThl yYalIMXCsi W TOBBIIMICHUIO TO3HABATEIbHOU
akTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 Buaa TEXHOIOTHH:

— TexHONOrusl HCHOJB30BAHUS KOMIBIOTEPHBIX NPOTrpaMM — IM03BOJIsET 3((HEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS S3bIKY Ha BCEX YPOBHSIX.
— UHTepHeT-TeXHONOTMM — TMPEAOCTAaBISIOT IIMPOKHME BO3MOXKHOCTH JJISl  ITOMCKa

uHpopMalLny, pa3paboTKU HAyYHbIX POEKTOB, BEJICHHs HAyYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYaJIU3alUU OOYyYEHHMsS — IOMOTaeT pPEealr30BbIBATH JMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYMThIBas WMHIUBUAyaJbHbIE OCOOEHHOCTM M IOTPEOHOCTH
yyalmxcs.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHWE COLMAIBLHOTO
B3aMMOJEHCTBYS YyYalllUXCsl C ILEJNbI0 pEIICHHs 3aladd, KOTOpas ONpPENeNsaeTcs B paMKax
npodeccuoHanbHOM MOATOTOBKH, BBIAEISASA Ty WIM UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss oOyyeHuss B COTPYIHUYECTBE — pealiu3yeT HACH0 B3aWMHOI0 OOy4YeHHS,
OCYIIECTBIIASl KAaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEILECHUE
y4eOHBIX 3a7a4.

— MHWrpoBas TexHONOTUS — MO3BOJIET Pa3BUBATh HABBIKU PACCMOTPEHMSI PsiJia BO3ZMOXKHBIX
CHoco0OB pelIeHus MpoOsieM, aKTUBU3UPYS MBIIUICHUE CTYJICHTOB U PAacKpbIBask JTMYHOCTHBIN
MOTEHILIMA KaX/I0T0 yJallerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHUYECKHM OTHOCUTHbCA K HH(POPMALUU, YMEHUIO
oTOupath HH(OPMALINIO ISl pEIISHUs TOCTABJIEHHOM 3a/1a4u.

KommiekcHoe MCrosib30BaHUE B y4eOHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, HWHTEUIEKTYaJbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIE



MPOIIECCHI, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPHIMH JOJKEH 00J1a1aTh
OyInyluil ClielnamucT.
OcHoBHbIE BUIbl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B Ce0sl:

— paboTta B MaJIbIX rpyImnax (KOMaH/e) - COBMECTHas JeSTEIIbHOCTh CTYJIEHTOB B IPYIIIE M0
PYKOBOJICTBOM JIWJIEpa, HAaIlpaBJICHHAs Ha peleHne oOuiei 3ajaun myTéM TBOPUECKOTO CIIOKEHUs
pe3yJlbTaTOB WHAMBUAYAIbHOH pabOThl YICHOB KOMAHIBI C JCIIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJIOTUS - UHAWBUyabHAS WM KOJUIEKTUBHAS JIE€ATEIBHOCTh 110 0TOODY,
pacmpeieNieHHIo U CHCTeMaTU3allii MaTepraia Mo ONpPEeICHHON TeMe, B pe3yJibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHaJM3 KOHKPETHBIX CUTYyallUd - aHaJU3 peajbHBIX MPOOJIEMHBIX CUTYallui, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHONW NEATEIHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAlIPaBJIEHHAs Ha
pPa3BHUTHE Y CTYACHTOB pa3yMHOTr0, pe(hJIeKCHBHOTO MBITIICHUS, CIIOCOOHOTO BBIIBUHYTHh HOBBIC
UJeH U YBUJIETh HOBBbIE BOZMOXKHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 3a7a4 W CUTyallUd IIHMPOKO HCIIOJIB3YeTCs Kak
npenojaBaTenieM, Tak W CTYJCHTaMH BO BpeMs JIEKIUH, JTaOOpaTOpPHBIX 3aHATUNA W aHAU3a
pe3yJabTAaTOB CaMOCTOSITEIBHOM paboThl. DTO OOYCIOBIEHO TEM, YTO MPHU HCCICIOBAHUU M
pEIIeHNH KaXK10i KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH 1eJI0M COBOKYITHOCTH KOHKPETHBIX CHTYAIIHA.

KOJINYeCTBO
Hcnosb3yemble HHTEpAKTUBHBIE 00pa30BaTe/ibHbIE
Cemectp | Bug 3anaTus HHTEPAKTHUBHBIX
TeXHOJIOTHHU
4acoB
[IpakTrueckue 3aHATHSA B pexumMax
JIP B3aMMOJICHCTBUS «IIPENOJaBaTellb — CTYIEHT» U 16
«CTYHEHT — CTYIEHT)»
HTroro 16

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Temsbl, 3a1aHust U BOMPOCHI JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHbl CHOPMUPOBATH
HaBbIKM TIOMCKAa HH(OpMAallMK, YMEHHUS CaMOCTOSITENIbHO PacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Togxon pazdopa KOHKPETHBIX CUTYaIIUN IMUPOKO UCTIONB3YETCS KaK IPero/iaBaTesieM, TaKk
U CTyJIEHTaMU IpU NPOBEICHUH aHAJIN3a PE3yJIbTATOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3J0POBbA MNPEAYCMOTPEHA OpraHu3anud
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

JUist T ¢ HApyIIEHUSIMHA 3PSHHS

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIIHiA C HCITOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.



1. OIIeHO‘IHbIe H METOAUIECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBa UIA TeKyUIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTAllUN

OneHouHBIE CpelCcTBa MNpPEJHA3HAYCHBl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKECHUI O00YyYalOMMXCsS, OCBOMBIIMX IPOrpaMMy Y4eOHOW JUCHUIUIMHBI «HA3BaHHE
JVICLIATUTMHBDY.

OueHOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul MPOBEICHHUS TeKYLIero
KOHTPOJIsE B (opMe TECTOBBIX 3a/JaHUil, Pa3HOYPOBHEBBIX 3a/JaHU, W IMPOMEKYTOUHOI
aTTecTaluu B GOpMe BOIPOCOB U 33/IaHUH K K3aMEHY.

OneHouHble cpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

37I0POBBSI BEIOMPAIOTCS C YUETOM UX WHIUBHYaTbHBIX CHXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl TIOATOTOBKM OTBETA HA DK3aMEH€;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsSI MHBAIUIOB H JIUIL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 370POBBSI IIPEAYCMATPHBACTCSI UCTIONB30BAHNE TEXHHUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M HHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyNbTAaTOB OOYYCHHS 10 JUCHUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIHIl C OTPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopManuu B (GopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHUSIM HX 3/I0POBbS U BOCIIPHSITHS
uH(popMauu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKylIeil i MPOMe:KYTOYHOM aTTecTallun

HaumeHnoBanue

KouTponupyembie .
Kon xorTpomupyemoit OIIGHOYHOTO CPEeICTBA

pa3zmensl (TeMBI)

n/n .
JVCLUIITHHBI

KOMITETEHITUH (MJIH €€ 9aCTH) IIpomexxyTouHas

Texymui KOHTPOJIb
yi p aTTecTalus

NK-4

WUIIK-4.1 (D/03.6 31.2)
HUIIK-4.2 (D/03.6 31.3)
NIIK-4.5 (C/16.6 31.2)
NIIK-4.7 (C/16.6 31.5) Tunoswvie mecmosguie
Beenenue B NIIK-4.17 (A/01.5 3n.1) 3a0anus 1-5 Bonpoc na skzamene 1-
MamHHOe o0yuenne | MIIK-4.18 (A/01.5 3n.2) 4

NIIK-4.20 (A/01.5 3u.4)
NIIK-4.21 (A/01.5 dp.1 3n.)
HNIIK-4.26 (A/01.5Y.3)
WIIK-4.30 (A/01.5 Tn.2)
WIIK-4.31 (A/01.5 Tn.3)




MK-7

UIIK-7.1 (D/03.6 3u.1)
UIIK-7.2 (D/03.6 31.2)
WUIIK-7.14 (A/01.5 3u.2)
UIIK-7.15 (A/01.5 [p.1 31.)
Vmers UIIK-7.16 (D/03.6
v.1)

WIIK-7.17 (D/03.6 V.2)
WIIK-7.21 (A/01.5 Tn.3)

JIuHelHbIE MOEITN
perpeccuu

K-4

UIIK-4.1 (D/03.6 31.2)
UIIK-4.2 (D/03.6 31.3)
UIIK-4.5 (C/16.6 30.2)
UIIK-4.7 (C/16.6 31.5)
WNIIK-4.17 (A/01.5 3mu.1)
WNIIK-4.18 (A/01.5 3u.2)
NIIK-4.20 (A/01.5 3u.4)
WIIK-4.21 (A/01.5 JIp.1 3u.)
UITK-4.26 (A/01.5 V.3)
UITK-4.30 (A/01.5 T.2)
UIK-4.31 (A/01.5 T1.3)
K-7

UIIK-7.1 (D/03.6 31.1)
UIIK-7.2 (D/03.6 31.2)
WUIIK-7.14 (A/01.5 3u.2)
UIIK-7.15 (A/01.5 [p.1 31.)
Vmers UIIK-7.16 (D/03.6
v.1)

UIIK-7.17 (D/03.6 ¥ .2)
UIK-7.21 (A/01.5 Tx.3)

Tunoswie mecmogwie
3a0anus 6-8

Tunoewie
KOHMPOIbHble
sa0anus 1-2

Bonpoc na sxsamene 5-
7

Jloructrueckas
perpeccus

K-4

UIIK-4.1 (D/03.6 31.2)
UIK-4.2 (D/03.6 31.3)
UITK-4.5 (C/16.6 31.2)
UITK-4.7 (C/16.6 31.5)
WNIIK-4.17 (A/01.5 3u.1)
WITK-4.18 (A/01.5 31.2)
NIIK-4.20 (A/01.5 3u.4)
WITK-4.21 (A/01.5 JIp.1 3u.)
UTIK-4.26 (A/01.5Y.3)
UITK-4.30 (A/01.5 T.2)
UIK-4.31 (A/01.5 T1.3)
K-7

UIIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
UIIK-7.14 (A/01.5 31.2)
WUIIK-7.15 (A/01.5 [p.1 3u.)
VYmers UIIK-7.16 (D/03.6
v.1)

UIIK-7.17 (D/03.6 ¥ .2)
UIIK-7.21 (A/01.5 Tn.3)

Tecmoegvie 6onpocul
9-11

Tunoewie
KOHMPOJIbHble
3a0anus 3

Bonpoc na sxzamene 8

Knaccugukarms

TK-4
UTIK-4.1 (D/03.6 31.2)
UTIK-4.2 (D/03.6 31.3)
UTIK-4.5 (C/16.6 31.2)
UTIK-4.7 (C/16.6 31.5)
WTIK-4.17 (A/01.5 31.1)
WTIK-4.18 (A/01.5 31.2)
WTIK-4.20 (A/01.5 31.4)
WTIK-4.21 (A/01.5 [Ip.1 31.)

Tunosvie mecmogvie

sa0anus 12-14

Tunoevie
KOHMPOJIbHble
3a0anus 4-6

Bonpoc na sxzamene 9-

13




HNIIK-4.26 (A/01.5 Y.3)
HNIIK-4.30 (A/01.5 Tn.2)
HNIIK-4.31 (A/01.5 Tn.3)
MK-7

UIIK-7.1 (D/03.6 3u.1)
UIIK-7.2 (D/03.6 31.2)
WTIK-7.14 (A/01.5 31.2)
WIIK-7.15 (A/01.5 JIp.1 3u.)
VYmers MIIK-7.16 (D/03.6
v.1)

WIIK-7.17 (D/03.6 V.2)
WIIK-7.21 (A/01.5 Tn.3)

HepeBbs perieHuit

MK-4

UIIK-4.1 (D/03.6 31.2)
UIIK-4.2 (D/03.6 31.3)
UIIK-4.5 (C/16.6 31.2)
UIIK-4.7 (C/16.6 31.5)
NIIK-4.17 (A/01.5 3u.1)
HNIIK-4.18 (A/01.5 30.2)
HNIIK-4.20 (A/01.5 3u.4)
HNIIK-4.21 (A/01.5 p.1 3u.)
HNIIK-4.26 (A/01.5V.3)
HNIIK-4.30 (A/01.5 Tm.2)
WIIK-4.31 (A/01.5 Ta.3)
MK-7

UIIK-7.1 (D/03.6 3u.1)
UIIK-7.2 (D/03.6 3u.2)
UIIK-7.14 (A/01.5 3u.2)
HUIIK-7.15 (A/01.5 dp.1 31.)
VYmers HUIIK-7.16 (D/03.6
V.1)

UIIK-7.17 (D/03.6 V.2)
UIIK-7.21 (A/01.5 Tn.3)

Tunosvle mecmoswie
3a0anus 15

Tunoewie
KOHMpPOIbHblE
sa0anus 7

Bonpoc na skzamene
15-17

MK-4

WIIK-4.1 (D/03.6 31.2)
WTIK-4.2 (D/03.6 31.3)
WTIK-4.5 (C/16.6 31.2)
WTIK-4.7 (C/16.6 31.5)
WTIK-4.17 (A/01.5 31.1)
WTIK-4.18 (A/01.5 31.2)
WTTK-4.20 (A/01.5 31.4)
WIIK-4.21 (A/01.5 [Ip.1 31.)
UTIK-4.26 (A/01.5 V.3)
WIIK-4.30 (A/01.5 Txn.2)

Tunosvle mecmosgwie
s3a0anus 16 -18

Bonpoc Hd 3K3dMeHe

Knacrepuzauus VITTK-4.31 (A/01.5 T1.3) Tunosvie 14
MK-7 KOHMPOJIbHble
WITK-7.1 (D/03.6 31.1) sadanus 8-9
WIIK-7.2 (D/03.6 31.2)
WUIIK-7.14 (A/01.5 3u.2)
WUIIK-7.15 (A/01.5 dp.1 3nH.)
VYmers UIIK-7.16 (D/03.6
VY.1)
NIIK-7.17 (D/03.6 ¥.2)
NIIK-7.21 (A/01.5 Tn.3)
K-4 Tunogvie mecmosvie
UIIK-4.1 (D/03.6 31.2) 3a0anus 19-21
AHcam0ieBble NIIK-4.2 (D/03.6 3u.3) Bonpoc na skzamene
METO/bI NIIK-4.5 (C/16.6 31.2) Tunosvie 18-20
NIIK-4.7 (C/16.6 31.5) KOHMPOIbHblE
NIIK-4.17 (A/01.5 3n.1) 3adanus 10




HNIIK-4.18 (A/01.5 30.2)
HNIIK-4.20 (A/01.5 3u.4)
WIIK-4.21 (A/01.5 JIp.1 31.)
UIIK-4.26 (A/01.5 Y.3)
WIIK-4.30 (A/01.5 Tx.2)
UIIK-4.31 (A/01.5 Tn.3)
K-7

WIIK-7.1 (D/03.6 3m.1)
WTIK-7.2 (D/03.6 31.2)
WTIK-7.14 (A/01.5 31.2)
WIIK-7.15 (A/01.5 JIp.1 3u.)
VYmers MIIK-7.16 (D/03.6
V.1

UIIK-7.17 (D/03.6 V.2)
UIIK-7.21 (A/01.5 T1.3)

IMoka3aTenu, KpUTEPHUH U HIKAJIA OLeHKH c()OPMUPOBAHHBIX KOMIIETEH Mt

CootBercTBie MOPOrOBOMY VPOBHIQ OCBOCHHS KOMIETCHLUUN IJIaHUPYEMbIM
pe3ysibTaTaM OOyUCHHUsS M KPUTEPUAM UX OLICHUBAHUS (OLICHKA: YOBJETBOPUTEILHO /3a4TEHO):
MK-4 CnocodeH NpUMEHATH COBpPeMeHHble HH(OPMALMOHHBIE TEXHOJOTHMM TNPH
NPOEeKTHPOBAHUM, PeaTu3aluy, OlleHKe Ka4ecTBa U aHAIU3a d3(PPeKTUBHOCTH
NPOrpaMMHOI0 ofecrnedyeHus JJIsl pelieHus 3a/1a4 B Pa3IMYHbIX MPeIMEeTHBIX
o0JracTax
3HaTh UIIK-4.1 (D/03.6 31.2) Tunosble pemeHust, ONOIMOTEKH MPOTPAMMHBIX MOIYJIEH,
mabJaoHbl,  KJIacchl ~ OOBEKTOB,  HMH(QOPMAILMOHHBIE  TEXHOJOTMH  IpH
MPOSKTUPOBAHNY, pPEaTM3alld, OLEHKE KadecTBa W aHaim3a 3((HEeKTUBHOCTH
MPOrpaMMHOTO oOOecreyeHusl ISl pelleHus 3a7ad B Pa3iNYHbIX MPEIMETHBIX
00JIaCcTSAX ¢ MIOMOIIIBIO SA3bIKa MporpaMMupoBanus Python
NIIK-4.2 (D/03.6 3u.3) Meroabl U cpencTBa, COBPEMEHHbIE MH(GOPMAIMOHHBIE
TEXHOJIOTUU MIPOSKTHPOBAHUS MMPOTPAMMHOTO 00ECTICUeHHs IIsl PeIIeHNs 3a/1a4 B
Pa3IMYHBIX MPEIMETHBIX 00IacTIAX
NIIK-4.5 (C/16.6 31.2) UHCTpYMEHTBI, METO/IbI U COBPEMEHHBIE HHPOPMAIIMOHHbBIE
TEXHOJIOTUU TIpoekTHpoBaHus u ausaitHa VC, cpenctBa pa3paboTKH HporpaMm
PyCharm, Google Collab
NIIK-4.7 (C/16.6 31.5) [IpenmeTHas 06acTh aBTOMATH3AIMH NIPU PEUICHUH 3a/1a4
B PA3JIUYHBIX MPEJIMETHBIX 00IacTsX
NIIK-4.17 (A/01.5 31.1) Henu u 3a1aun MpoBOAUMBIX HCCIIEIOBAHUHN U pa3paboToK
MIPH PEUICHNUH 33124 B PA3IMYHBIX IPEIMETHBIX 00JIaCTIX
NIIK-4.18 (A/01.5 3n.2) Metonasl aHanmu3a W OOOOIIEHHUS OTEYECTBEHHOTO U
MEXTYHApOAHOIO OMbITa 00J1aCTH MHPOPMAITMOHHBIX TEXHOJIOTUM
NIIK-4.20 (A/01.5 3u.4) Metoasl mpoBeeHHsS SKCIEPUMEHTOB U HAOIIOICHUH,
000011eHNs 1 00padOTKH Pe3yIbTaTOB pabOThI MPOrPaMMHOTO OOeCTIeueHus
UIIK-4.21 (A/01.5 Hdp.1 3n.) HesATensHOCTh, HalpaBlieHHas Ha pELICHUE 3a7ay
AQHAJIMTUYECKOTO  XapakTepa, Mpelnoyiaraloliux BBIOOp M MHOrooOpasue
aKTyaJbHbIX CHOCOOOB pelleHHs 3aJad ¢ TPUMEHEHHEM COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJOTUH TPH MPOSKTHPOBAHWUHW, pEATU3AINH, OICHKE
KayecTBa M aHaIN3a 3PPEKTUBHOCTH IPOrPAMMHOT0 0OecrieueHus

Ymern NIIK-4.26 (A/01.5 V.3) IlpumeHATh COBpeMEHHBIE METOAbl aHaIM3a HAayYHO-
TEXHUYECKON MHPOpMAIIH



Baanern

K-/

3HaTh

YMmerhb

Baanernb

NIIK-4.30 (A/01.5 Tn.2) C6op, oOpaboTka, aHAIM3 W OOOOIICHUE TEPEIOBOTO
OTEYECTBEHHOTO H  MEXJIYHAPOJHOTO OMbITa B O0JIACTH  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHH, B TOM YHKCIIE sI3bIKa porpaMmupoBanus Python u
cpencts paspadboTku mporpamm PyCharm, Google Collab

NIIK-4.31 (A/01.5 Tn.3) C6op, 0O6paboTKka, aHaau3 U 000OIIEHHUE PE3yIHTATOB
AKCICPUMECHTOB M KCCJICIOBaHUNA B 00JaCTH COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH, B TOM YKCJIC sI3bIKa IporpaMMupoBanus Python u cpesicts pa3paboTku
nporpamm PyCharm, Google Collab

CnocodeH MCHOJIB30BAaTh COBPEMEHHbIE MeTOAbI Pa3padoTKU M peaju3aluu
KOHKPETHBIX aJITOPUTMOB MAaTeMAaTH4YeCKHX MojJesieii Ha 0a3e S3bIKOB
NPOrpaMMHPOBAHMSA M MAKETOB NPUKJIATHBIX NPOrPaAaMM MOJeTUPOBAHUSA
HIIK-7.1 (D/03.6 3H.1) IlpuHIMIBI TOCTPOEHUS APXUTEKTYPHl MPOTPAMMHOTO
o0ecrieyeHrss U BUAbI apXUTEKTYpPhl MPOTPAMMHOTO 00ECIIeYEeHHUsI, COBPEMEHHBIE
METOJIbl Pa3pabOTKu U peajn3aluu KOHKPETHBIX alTOPUTMOB MaTeMaTUYECKUX
MOJIeTIeii Ha s3bIKe porpammupoBanus Python

WNIIK-7.2 (D/03.6 31.2) Tumnossie peiieHus, OMOIHOTEKH MPOrPaMMHBIX MOIYJIEH,
11a0JIOHBI, KJIaCChl OOBEKTOB, HCHOJb3yeMble IpU pa3pabOTKe M pealn3aluu
KOHKPETHBIX ~ allfOPUTMOB  MaTeMaTHYeCKHMX Mojeneil Ha 0a3e  SI3bIKOB
OpOrpaMMHpPOBaHMs, B TOM 4ucie PythOn u makeToB NpUKIAIHBIX MPOrpamMm
MOJIETTUPOBAHUS

UIIK-7.14 (A/01.5 3n.2) Meronsl ananu3a W 00OOUICHHS OTEUYECTBEHHOTO M
MEXIYHApOJAHOTO OMNbITa B O0MacTH pa3paboTKW U peanus3aliy aJIrOpUTMOB
MaTeMaTH4eCKUX Mojesel Ha 0ase si3blka mporpamMMmupoBanus Python u makeroB
NPUKJIaIHBIX POrpaMM MojenupoBanus numpy, sklearn

NIIK-7.15 (A/01.5 Hp.1 3H.) [esATenbHOCT, HANPABICHHAS HA PEIICHUE 33]adq
AQHAJIMTUYECKOTO  XapakTepa, NpPeANojiaralolluXx BBIOOp U MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pellIeHus 3a]]a4 MaTeMaTHUYeCKOr0 MOJIEIMpOBaHus Ha 0aze
s3bIKa MporpaMMupoBanusi Python u makeToB MPHKIAAHBIX  MPOTPaMM
MojenrpoBanust numpy, sklearn

UIIK-7.16 (D/03.6 Y.1) Ucnonp30BaTh CYIIECTBYIOIIME THUIIOBBIE PEIICHUS H
11a0JIOHBI, COBPEMEHHBIE METOJbl pPa3pabOTKM U pealu3allid KOHKPETHBIX
AJITOPUTMOB MaTeMaTUYECKUX MojIesiel Ha 0a3e si3bIka mporpaMmmupoBanus Python
Y MAKEeTOB MPHKIIAIHBIX TPOrpaMM MOJerpoBanus numpy, sklearn

NIIK-7.17 (D/03.6 VY.2) IlpumeHsATP METOABI U CPEJICTBAa IMPOEKTHUPOBAHUS
IIPOrpaMMHOT0 oOecreueHusi, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, HMPOTPAMMHBIX
uHTepPEHCOB TpH peanu3alii KOHKPETHBIX aJITOPHUTMOB MaTeMaTHYECKUX
Mozerneit Ha 06a3e si3bIka mporpaMmupoBanus Python

UIIK-7.21 (A/01.5 Tn.3) Coop, oO6paboTka, aHAMU3 U OOOOIICHHE PE3YIbTATOB
OKCIIEPUMEHTOB W  HCCJIENOBaHMM B 0OJACTH 3HAHWA  aJTOPUTMU3AINH
MaTeMaTHYECKUX MOJelel Ha Oa3e si3bika mporpamMMupoBanus Python u makeTtos
MPUKJIaHBIX MPOrpaMM MojienupoBanus numpy, sklearn

CootercTerie  0230BOMY __VPOBHIO  OCBOEHHMsS  KOMIIETEHIIMH NJIaHUPYEMBIM
pe3ynbTataM oOy4eHHsI M KPUTEPUSIM HX OLICHHMBAHUS (OLIEHKA: XOPOIIO /3aYTEHO):

IK-4

Cnoco0eH NpUMEHATH COBPEMEHHbIe HH(OPMALMOHHBIE TEXHOJOTHHM IPH
NPOEKTHPOBAHUM, PeaTu3aliH, OlleHKe Ka4ecTBa U aHAIu3a d(PPeKTUBHOCTH
HpOFpaMMHOTO 06ecneqemm AJIA pemeHml 3adavd B pa3JII/I‘IHI>IX npenMeTme
00J1acTAX



3HaTh

YMmerhb

Baanern

K-7

3HaTh

HIIK-4.1 (D/03.6 3u.2) CoBpeMEHHbIE THUIIOBBIE pEIICHUs, OWOIMOTEKH
IPOrpaMMHBIX MOAYJEH, INabMOHbI, KIAacChl OOBEKTOB, HMH(OPMAIIMOHHBIC
TEXHOJIOTUU TMpPH NPOEKTUPOBAHMHU, pealM3aliM, OLIEHKE KadecTBa U aHaiu3a
3¢ (HEKTHBHOCTU MPOTPAMMHOTO OOECIICUCHHUS IS PEIICHHS 33a]a4 B Pa3IUYHBIX
MPEJAMETHBIX 00JIaCTAX C MOMOIIBIO SI3bIKa ITporpaMmmupoBanust Python

NIIK-4.2 (D/03.6 3uH.3) Meroabl U cpelncTBa, COBpeMEHHbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUHU MPOEKTUPOBAHUS IPOrPaMMHOT0 0OecreueHus AJIsl pelleHus 3a1a4 B
Pa3IMYHBIX MPEIMETHBIX 00JIACTAX

HIIK-4.5 (C/16.6 3n.2) CoBpeMeHHBbIE MHCTPYMEHTBI, METOJBl U COBPEMCHHBIC
nH(pOpPMAIMOHHbIE TEXHOJOIMM TpoeKkTupoBanus u nuzaiiHa WC, cpenctsa
paspabotku nporpamm PyCharm, Google Collab

NIIK-4.7 (C/16.6 31.5) [IpenmeTHas 001acTh aBTOMATH3AIUH MIPU PEIICHUH 3124
B Pa3IMYHBIX IPEIMETHBIX 00JIACTIX

NIIK-4.17 (A/01.5 3n1.1) Lenu u 3a1a4uu MpOBOIUMBIX HCCIIEIOBAHUH U pa3paboToOK
IIPH PEIICHUH 33]]a4 B Pa3IMYHbIX IPEIMETHBIX 001acTAX

NIIK-4.18 (A/01.5 3n.2) Homeifmme Merompl aHalM3a #  OOOOIICHHS
OTEYECTBEHHOTO W MEXKJIYHApOJHOTO OMbITa o00sacTd MHGOPMAIMOHHBIX
TEXHOJIOTHI

NIIK-4.20 (A/01.5 3u.4) CoBpeMeHHbIE METOJIbl MPOBEICHUS IKCIEPUMEHTOB U
HaOmroneHnii, 0000meHns W 0O0pabOTKM pe3yNbTaTOB PabOTHI MPOTrPaMMHOIO
obecrnieueHus

NIIK-4.21 (A/01.5 Hp.1 3H.) [esATenbHOCT, HANPABICHHAS HA PEIICHUE 3a]ad
AQHAJIMTUYECKOTO  XapakTepa, NPeANojiaraloliux BBIOOp U MHOrooOpasue
aKTyaJbHBIX CIOCOOOB pemeHHsl 3aJad ¢ TPUMEHEHHEM COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJOTUH MpU MPOSKTUPOBAHUU, pEANTHU3AINH, OIICHKE
KayecTBa M aHaM3a Y3PPEKTUBHOCTH MTPOrPAMMHOTO 00eCIIeueHUs

NIIK-4.26 (A/01.5 V.3) IlpuMeHATh HOBEHIINE COBPEMEHHBIE METO/bI aHaJIN3a
Hay4YHO-TEXHUUYECKOW HHPOpMaLUU

NIIK-4.30 (A/01.5 Tn.2) Coop, oOpaboTka, aHANU3 U 0OOOIIEHHE MEPEIOBOTO
OTEUECTBEHHOTO ¥  MEXKIYHAapOJHOrO OIbiTa B OOJACTH  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHH, B TOM YHCIIE sI3bIKa MporpaMmupoBanust Python u
cpencts paspadboTku nmporpamm PyCharm, Google Collab

NIIK-4.31 (A/01.5 Tn.3) Coop, obpaboTka, aHanM3 U OOOOIICHHE PE3yNbTaTOB
HKCICPUMEHTOB M HCCJICIOBAHUN B 00JaCTH COBPEMEHHBIX WH(POPMAIMOHHBIX
TEXHOJIOTHH, B TOM YKCJIE SI3bIKa IporpaMMupoBanus Python u cpects pa3paboTku
nporpamm PyCharm, Google Collab

CnocodeH MCNOJIL30BAaTh COBPEMEHHbIE MeTOAbl Pa3padoTKU M peaju3aluu
KOHKPETHBIX AJIrOpMTMOB MaTeMaTH4YeCKHX Mojeideil Ha 0a3e $S3bIKOB
NPOrpaMMHPOBAHMS M MAKETOB MPUKJIATHBIX MPOrPaAaMM MOJAeTUPOBAHUSA
UIIK-7.1 (D/03.6 3H.1) CoBpeMeHHble NPHHLUMUIBI MOCTPOSHHS APXUTEKTYPHI
MIPOTPaAaMMHOTO 00ECTICUeHHsI U BHIIBI apXUTEKTYPBI IIPOTPAMMHOTO O0ECTIeYeHN S,
COBpPEMEHHBIE METO/Abl pa3palOTKM W pean3alui KOHKPETHBIX alrOPUTMOB
MaTeMaTH4YeCKUX MOJIeJIel Ha sA3bIKe mporpaMmmupoBanus Python

UIIK-7.2 (D/03.6 3H.2) CoBpeMeHHBIE THUIIOBBIE pEIICHUS, OUOINOTEKU
MPOTPAaMMHBIX MOJyJIeH, WIA0NOHBI, KIAcChl OOBEKTOB, HCIOJIB3yEeMbIe TIpU
pa3paboTKe U peanu3alii KOHKPETHBIX aJITOPUTMOB MaTeMaTHYECKUX Mojieneil Ha
0a3e sI3BIKOB MPOrpaMMHUpPOBaHUs, B TOM unciie Python m makeToB mpHKIaTHBIX
IporpamMM MOJEJINPOBAHUS



HIIK-7.14 (A/01.5 3n.2) Hogeitmme wMeroAsl aHaimM3a U  000OIICHUS
OTEUECTBEHHOTO M MEXIyHAPOTHOTO OIbITa B 00JIACTH Pa3pabOTKU U pealn3aliu
AJITOPUTMOB MaTeMaTUYEeCKUX MoJIesiel Ha 0a3e si3bIka mporpaMmmupoBanus Python
U MaKeTOB MPHUKJIAJIHBIX IPOrPaMM MoJieiupoBanust nUmpy, sklearn

HIIK-7.15 (A/01.5 [p.1 3H.) [esaTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3ajad
AHAJIMTHUYECKOTO  XapakTepa, Mpeanojaralolux BbIOOp U MHOroobpasue
aKTyaJbHBIX CIIOCOOOB PEIICHHS 33]1a4 MaTeMaTHYECKOT0 MOJISITMPOBaHUS Ha Oa3e
s3bIKa IporpaMmupoBanuss Python u  makeToB mNpHUKIAAHBIX — [IPOrpamMm
Mo enipoBanus numpy, sklearn

Ymerh HIIK-7.16 (D/03.6 Y.1) DdheKTHBHO HCHOJIB30BaTh CYIIECTBYIONINE THITOBHIE
pemieHust W IIAOJOHBI, COBPEMEHHBIE METOABl DPa3paboTKH U peanu3anuu
KOHKPETHBIX ~ aJTOPUTMOB  MaTeMaTHYECKUX Mojeleli Ha 0a3e  s3bIKa
nporpamMmmupoBanus Python u makeToB NPUKIAAHBIX MPOTPAMM MOJCITHUPOBAHUS
numpy, sklearn
UIIK-7.17 (D/03.6 V.2) I'pamMOTHO TPUMEHATH METOABI U  CPEACTBA
MPOSKTUPOBAHUS MPOTPAMMHOTO OOECIICUeHHsI, CTPYKTYp JaHHBIX, 0a3 JaHHBIX,
NPOrPaMMHBIX ~HHTEPPEHCOB TpPH pealn3aliid  KOHKPETHBIX  aJITrOPHUTMOB
MaTeMaTHYeCKUX Mojesiel Ha O6a3e si3pika mporpaMMupoBanus Python

Baagers UIIK-7.21 (A/01.5 Tn.3) CGop, oOpaboTka, aHanu3 U 0000IIEHUE PE3yIbTATOB
OKCIIEPUMEHTOB H  WCCICJOBAaHMNA B OOJNACTHM 3HAHWW  alNTOPUTMH3AIIH
MaTeMaTH4YeCKUX Mojesel Ha 0a3e si3pika mporpaMMupoBanus Python u maketoB
NPUKJIAHBIX POrpaMM MojieupoBanus Numpy, sklearn

CootBercTBre NPOJABHMHYTOMY YPOBHIO OCBOCHHS KOMIIETEHIMH IUIAHUPYEMbIM
pe3ynabTraTaM 00ydeHHs M KPUTSPHSIM HX OLICHUBAHUS (OL[CHKA: OTJIMYHO /3aYTEHO):

3HaTh NIIK-4.1 (D/03.6 3H.2) CoBpeMeHHbIE THUIIOBBIE pEIICHUs, OUOINOTEKU
IPOrpaMMHBIX MOJYyJeH, IIabJOHbI, KJIacChl OOBEKTOB, WH(POPMAIIMOHHBIE
TEXHOJIOTUU MpPH NPOEKTUPOBAHUH, peaM3allMM, OLEHKE KayecTBa M aHalIu3a
3G HEKTUBHOCTH HMPOTPAMMHOTO OOECIeueHus Ul pellieHus 3ajad B PazIUUHBIX
MPEJMETHBIX 00JIACTSX C MOMOIIBIO A3bIKa MPOrpaMMupoBanust Python Ha BeIcOKOM
po¢eCCHOHATILHOM YPOBHE
WUTIK-4.2 (D/03.6 3u.3) Metonabsl U cpeicTBa, COBpeMEHHbIC HMH()OPMAIMOHHBIC
TEXHOJIOTUU MPOEKTHUPOBAHHUS NIPOrPAMMHOI0 00ecrieueH sl Al peleHns 3a/1a4 B
Pa3IMYHBIX IPEIMETHBIX 00JI1acTAX
NIIK-4.5 (C/16.6 3H.2) CoBpeMeHHbIE MHCTPYMEHTBI, METOJIbI U COBPEMEHHbIE
nH(OPMALIMOHHBIE TEXHOJOTMU MpoekTupoBanuss U nu3aiiHa UC, cpeactsa
paspabotku nporpamm PyCharm, Google Collab
NIIK-4.7 (C/16.6 31.5) [IpenmeTHas 061acTh aBTOMAaTU3AIMH NIPU PELICHUH 3a/1a4
B PA3JIUYHBIX MPEJAMETHBIX 007acTAX
NIIK-4.17 (A/01.5 3n.1) llenu u 3a1aum MPOBOAUMBIX UCCIIEAOBAHUHN 1 pa3pabOTOK
IIPU PELICHNUH 33734 B pa3IMYHBIX MPEIMETHBIX 00JIaCTsIX
HIIK-4.18 (A/01.5 3n.2) Hogeitmme wMeroasl aHammM3a U  000OIICHUS
OTEYECTBEHHOIO M MEXJIYHapOJAHOTO OmbITa 00JacTh HMH(POPMALMOHHBIX
TEXHOJIOTUI Ha BHICOKOM MpOo(decCHnoHaIbHOM YPOBHE

NIIK-4.20 (A/01.5 31.4) CoBpeMeHHBIE METOJBI IPOBEICHUS IKCIEPUMEHTOB
HaOmoAeHn, 00001meHns U 00pabOTKU pPEe3ylbTaTOB pabOThl MPOrPaMMHOIO
o0ecrniedyeHus



YmMmerh

Baagern

K-/

3HaTh

YMmerhb

HIIK-4.21 (A/01.5 HOp.1 3H.) DddexTtuBHAs OeATEIHLHOCTh, HANpaBICHHAsS Ha
pelieHre 3aJad  aHATUTHYECKOTO XapakTepa, NPeAnoyiaralollluXx BBIOOpP U
MHOr0o0Opa3ue akKTyalbHBIX CIIOCOOOB peIIeHUs 3agad C HIpUMEHCHHUEM
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHIA IPU MPOESKTUPOBAHHH, PEATU3ALINH,
OLIEHKE KavecTBa U aHain3a 3(pPEeKTUBHOCTH MPOrpaMMHOTO 00ECIICUCHHUS

NIIK-4.26 (A/01.5 V.3) IlpumeHATh HOBEWIIME COBPEMEHHBIE METOAbI aHAIM3a
HAyYHO-TEXHUYECKOH MHPOpMAITUU

NIIK-4.30 (A/01.5 Tn.2) Coop, oOpaboTka, aHAIM3 U 00OOIIEHHE TEPEIOBOTO
OTEYECTBEHHOTO W  MEXIYHAPOJHOTO OIbITa B OO0JIACTH  COBPEMEHHBIX
WHGOPMAIIMOHHBIX TEXHOJIOTHI, B TOM YHKCIIC sA3bIKa MporpammupoBanus Python u
cpeacts  paspaborku mporpamm  PyCharm, Google Collab na BbIicOKOM
poeCCUOHATLHOM YPOBHE

HIIK-4.31 (A/01.5 Tn.3) C6op, 0O6paboTKka, aHaau3 U 000OIIEHHUE PE3yIbTATOB
IKCIIEPUMEHTOB M HMCCIECIOBaHH B 00JIACTH COBPEMEHHBIX WH()OPMAIMOHHBIX
TEXHOJIOTHH, B TOM YKCJIE SI3bIKa IporpaMMupoBanus Python u cpeicts pa3paboTku
nporpamm PyCharm, Google Collab na BeicokOM mpodeccHoHaTbHOM YPOBHE

CnocodeH MCNOJIL30BAaTh COBPEMEHHbIE METOAbI Pa3padoTKH W peaau3anuu
KOHKPETHBIX AJITOPUTMOB MAaTeMATHYeCKHX Mojesieii Ha 0a3e S3bIKOB
NPOrpaMMHUPOBAHUS H MAKETOB MPUKJIATHBIX MPOrPaMM MO/IeJTUPOBAHUS
UIIK-7.1 (D/03.6 3u.1) CoBpeMeHHbIE HPUHLHUIBI TOCTPOSHUS APXUTEKTYPHI
MIPOrPaMMHOTO OOECIICYSHUS W BUJIBI ApXUTCKTYPBI IPOrPAMMHOTO 00ECIICUCHHS,
COBpEMEHHBIE METOJIbl Pa3pabOTKU U pealu3aldd KOHKPETHBIX aJrOpPUTMOB
MaTeMaTHYECKUX MOJeield Ha s3bIKe MporpaMmupoBanus Python na BbicOKOM
npodeccnoHanTbHOM YPOBHE

NIIK-7.2 (D/03.6 3H.2) CoBpeMeHHbIE THUIIOBBIE pEIICHUs, OUOINOTEKU
MPOrPaMMHBIX MOJyNeid, MabIoHbI, KJIacChl OOBEKTOB, HCIOJIb3yeMble MpH
pa3paboTKe U peau3alii KOHKPETHBIX aJITOPUTMOB MaTeMaTHYECKUX MO/JIeNeii Ha
0a3e sI3BIKOB MPOrpaMMHUPOBaHMs, B TOM dncie Python u makeToB mpHKIIagHBIX
IpOTrpamMM MOJIEITMPOBAHUS

HIIK-7.14 (A/01.5 3n.2) Hogeitmme wMeroasl aHaimmM3a U 000OIICHHS
OTEYECTBEHHOTO M MEXYHAPOIHOTO OIBITAa B 00JIACTH pa3padOTKH U peaTu3aIiiu
AJITOPUTMOB MaTeMaTHYEeCKUX MojIesiel Ha 0a3e si3bIka mporpaMMupoBanus Python
¥ TIAKeTOB MPHUKIIATHBIX MPOTpaMM MOJISTHpOBaHUS NUMPY, sklearn Ha BBICOKOM
po¢eCCHOHATILHOM YPOBHE

HIIK-7.15 (A/01.5 Hp.1 3H.) [desTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3aad
AQHAJIMTUYECKOTO  XapakTepa, MpeAnojiaralolliuXx BBIOOp M MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB PEIICHHs 3a/1a4 MaTeMaTHIEeCKOTO MOJICITMPOBaHNUs Ha Oa3e
s3bIKa MporpaMMmupoBaHusi Python W makeToB NPUKIAJHBIX POTPaMM
MojienrpoBanust numpy, sklearn

UIIK-7.16 (D/03.6 VY.1) DddekTHBHO MCIOIB30BaTh CYIIECTBYIONINE THITOBHIE
pemieHuss M IIAOJOHBI, COBPEMEHHBIE METOABI Pa3pabOTKU W peaau3aluu
KOHKPETHBIX  aJTOPUTMOB  MaTeMaTHYECKUX Mojeneli Ha 0a3e  s3bIKa
nporpamMmmupoBanus PythOn u makeToB MPUKIAHBIX MPOTPAMM MOJCITHUPOBAHUS
numpy, sklearn Ha BbICOKOM MpOQeCcCHOHATBHOM YPOBHE

UIIK-7.17 (D/03.6 V.2) I'pamMOTHO TNPUMEHATH METOAbl U  CpeACTBa
MPOEKTHUPOBAHUS MPOTPAMMHOTO OOECTIeUeHHsI, CTPYKTYp JaHHBIX, 0a3 JaHHBIX,
IPOrpaMMHBIX ~HHTEPEHCOB MNpH pealn3alud KOHKPETHBIX  aJITrOPUTMOB
MaTeMaTH4eCKUX Mojesiel Ha 0a3e si3pika mporpaMMupoBanus Python



Bnagers UIIK-7.21 (A/01.5 Tn.3) CGop, oOpaboTka, aHanu3 U 0000IIEHUE PE3yIHTATOB
OKCIEPUMEHTOB W UCCICIOBaHHM B OO0JIACTH 3HAHUW  alTOPUTMU3ALUU
MaTeMaTU4ecKuX Mojesel Ha 0ase si3blka nmporpamMmupoBanust Python u makeros
NPUKIAJAHBIX [pOorpaMM MOAETHpoBaHus NUMpy, sklearn Ha  BBICOKOM
npoeCCHOHATLHOM YPOBHE

TunoBble KOHTPOJIbHBbIE 32 IaHNS WU HHbIE MATEPHAJIbI, HEO0OX0UMBbIe [IJIl OLIEHKHU
3HAHWI, YyMEeHHUH, HABHLIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMbI
(opMupoOBaHUA KOMIIETEHMI B MpoLiecce 0CBOeHHUs 00pa30BaTeIbHOM NPOTrPaMMBbl

Tunoevie mecmoeswie 3a0anus

1) Memeoponoe Bacs xouem nocmpoums mMooeb, NPOSHOUPYIOWYI0 memnepamypy 6030yxa na sasmpa. K xaxomy
muny omHocumcs 0annas 3aoada?
—  Kunacrepuzanus
—  Kraccuduxkarus
—  PamxupoBanue
— Perpeccus
2) Hoxmop Ilems xouem nocmpoums mMooeib, NPOZHOIUPYIOUYIO B03MONCHOCHb PA3BUMUSL OCTONHCHEHUIL )
nayuenma nocie onepayuu - 6ce au Oyoem O61a20N0IYYHO 8 MeyeHlUe HeCKOIbKUX Cledyrowux mecayes unu vem. K
KAKOMY MUny OmHOCUMCcs OaHHas 3adaqa?
—  PamxupoBanue
—  Perpeccus
—  Kunacrepuzanus
—  Kraccuduxkarus
3) Acmponom Bums xouem nocmpouns mMooeib, KOMOpAs, CMONCEN pa3oums uzgecmuvle HayKe 36e30bl Ha 2pynnbl
N0 UX XapaKxmepucmuxam, ¥moovl gyuuie uzyuums ux ocobennocmu. K xaxomy muny omuocumces dannas 3aoava?
—  Kiaccudpukanms
— Perpeccus
—  Kuacrepuzanus
—  PamwxupoBanue
4) B 3a0aue xaxozo muna 6 obyuaroueli gbloopke 015 obvekmos HET omeemos?
—  Perpeccus
—  Kiaccudukanus
—  Kunacrepuzanus
— Bo Bcex 3THX 3aagax B oOydaroriei BBIOOPKE €CTh OTBETHI
5) Boibepume 8ce epHble YMEepHcOeHUs.
—  Mojenb MaMHHOTO O0Y4YEHHsI, [0 CYTH, SIBIISIETCS] OTOOpa)KeHHEM IPOCTPAHCTBA OTBETOB B IIPOCTPAHCTBO
00BEKTOB
—  OyHKIMOHAI OMMOKH TTOKA3hIBACT, HACKOJIFKO IJIOX0E KAaYeCTBO MMEIOT JaHHBIE, HCTIOIb3yeMBbIC IS
peleHns 3a1a9u
— Ipomecc 00y4eHnsT MOAEITH 3aKIIFOYACTCS B MUHUMH3AIUN (DYHKITHOHANIA OITHOKA
—  DneMeHTamMH 00y4aromieil BEIOOPKH SBISIOTCS 00BEKTHI, XapaKTEPUCTHKN KOTOPBIX SIBISIOTCS 3HAYSHUSIMU
MPU3HAKOB
6) Paccmompum npusnax “Obpasoeamenvras npocpamma’” npu auaiusze OaHHbIX no CIyO0eHmam yHugepcumema.
Omom npusnak modicem npunumams mpu 3uavenus. “Oxonomuka”, “Mamemamuxa”, “Dunocopus’.
Bocnoav3yemcs one-hot koouposanuem u 3aMeHUM IMOM NPUSHAK HA MPU OUHAPHBIX, KOmopbie OY0ym
€cO0M8emcme08ams Kame2opuam 8 mom nopsoke, 8 KOMOPOM OHU nepeyuciens sviute. Kak 6yoem 3axoouposan
npusnax co swavenuem “@unocousn’’?
- (0,0,1)
- (0,1,0)
- (1,0,0)
7) Qemy O6yoem pasen Kopensb U3z cpeOHeK8aopamuyHol ouudky 0si Habopa uz 3 Habnwoenull, 20e OMKIOHeHUe
npeoCKa3anus TUHEHOU pespeccul Om pedibHbIX 3Havyenul pasuol: -1, 2, 2?
- 0
- 3



- 2
8) Ilpeononodcum, 4mo mvl CHMPOUM MOOEIb NPEOCKA3AHUS POCMA NO 803pACMY U ecy yenosexka. Modens ¢ Kakum
KoahPuyuenmamu eeposmuee 6ce2o nepeodyyunacs?
—  (Bospact) + 0.5 * (Bec)
— 1402325.3 * (Bo3pact) + -1404370.5 (Bec)
—  (Bospacr) + 0.33 (Bec)
9) Yem cmoxacmuueckuii epaduenmuuiti cnyck (SGD) ayuuwe obviunoeo epaduenmuoco cnycka? Beibepume éce
nooxoosiujue omeemul.
—  Opwa mar B SGD 6vIcTpee, MO3TOMY B IIEIOM 3TOT METOJ MOXKET ObICTpee BBIIATh PEHICHNE.
— B SGD rapanTtupyercs, 9To Ha KaKJOH HTepalliil YMEHBIIACTCS OMIMOKA MOICIIH.
— B SGD rapantupyetcs, 4to OyAeT HaieH rNT00ANTbHBIA MHHUMYM.
—  Opun mar B SGD To4Hee, 4eM B 0OBIYHOM I'PaJUEHTHOM CITyCKE, TI09TOMY TPeOyeTCsl MEHbIIE MIaroB JUis
MOJTYYCHHS PEILICHHSI.
10) 3anonnume nponyck: «/[is 6bINYKIOU QYHKYUU .... YKA3bIGAECH CHOPOHY HAUCKOpeliule2o YObleanHus»
—  M3oxpona
—  JIunus ypoBHA
—  AHTurpanueHt
— I'paguent
11) Ymo moorcem asnamvcs Kpumepuem 0CmMaHo8d 8 2padueHmHoM cnycke?
— Hopwma rpaanenTta Ha TeKyImeMm mare
— Hopwma pa3HHIIBI BeCOB Ha COCETHUX IIarax ajiropurMa
—  CyMmMa 3JIeMEHTOB BEKTOpa rpajueHTa
— Ywucno maroB anropurma
12) Paccmompum 08a obvekma: y nepeoeo omcmyn auneiuno2o kiaccugpuramopa paser -10, y emopozo -1000.
Buibepume seprvie ymeepoicoenus npo mo, Kak cOOMHOCIMCA dmu 084 00bEKma:
[TepBblit 00BEKT HAXOAUTCS NANIBIIE OT PA3EIIONIel TOBEPXHOCTH, YeM BTOPO
—  Bropoii 00beKT HaXOIUTCS AaJbIIe OT pa3AeiIomIeii IOBSPXHOCTH, YeM IIePBHIH -
— Mogens Oombine yBepeHa B CBOEM OTBETE Ha MEPBOM O0OBEKTE, YeM Ha BTOPOM
— Mogens Oombinie yBepeHa B CBOEM OTBETE Ha BTOPOM O0BEKTE, UeM Ha TICPBOM -
13) Paccmompum nonb3o06ameris COYUanbHOL cemu Kak 00vbexm 6 3a0ave Mauunio2o ooyuenus. 9mo u3z
nepeyucieHH020 A8IAenca 3a0ayell Kiaccuguxayuu?
— Ilpenckaszanue 3apaboOTHOH IIATHI MTOIH30BATEIIS
— IIpenckazanue mnosa nojgb30BaTeIst
— TIpenckazanue npodeccuu Noab30BaTeNs
— IIpenckazanue, Kakoi MOCT MOJIb30BATENb CAENIAET CIEAYIOIINM
14) Yem 3a0aua xnaccugpurayuu ¢ nepecexkarowumucs kraccamu (I1) omnuuaemes om 3adauu kraccupuxayuu ¢
Henepecexaowumucs kiaccamu (H)?
— B 3agaue I1 omquH 00BEKT MOKET OTHOCHTHCS K HECKOJILKHM KJTaccaMm OJHOBPEMEHHO, a B 3amave H oxuH
00BEKT OTHOCHTCSI POBHO K OTHOMY KJIacCy
— B 3agaue I1 o 00BEKT MOKET OTHOCHTECS THOO K OHOMY KJIAacCy, THOO HU K KAKOMY KJIaccy, a B
3agade H onmuH 00BEKT OTHOCHTCS POBHO K OJHOMY KJIacCy
— B 3agaue I1 oque npu3HaK MOKET UCTIONB30BaTHCS LIS MPEICKa3aHms HECKOIBKIX KIIacCoB, a B 3amaue H
OJIMH TIPU3HAK MCIIOJIB3YETCs LISl IIPeJICKa3aHus TOJIBKO OJHOTO Kilacca
— B 3agaue I1 nns 06bekTOB 00y4Uarolieli BRIOOPKM M3BECTHBI METKU KIIACCOB, a B 3a7aue H - Het
15) Buibepume, kaxoti uz npuéedeHHblx ai2opummos RPpeocKa3anus CMouMOCmu K8apmupbol
ABNIACNCA NPUMEPOM peluaiouezo oepesa:
— - Eciiu mmomans 6oseiine 100 KB. MeTpoB, TO 4 MITH py0., HHAYE €CIIM 3TaX MePBbIi, TO 2.3 MJIH. pyOIiei,
nHaude 3.15 muH. pybneit
— 400 ThIC. pyOueii. 3a Kax/(bIii KBaJPAaTHBIA MeTp ¥ 27 ThIC. pyO. 32 KaXKIbIH 3Tax
— Hcnonp3oBaTh CTOMMOCTE KBapTHPHI, HANOOJIEE TTOX0XKEH Ha TEKYIIYIO, U3 TPO/IaBaEMBIX paHee
— TIlponmaBars 3a 3 MuH. pyOueit
16) Memoo 2naenvix KOMROHEHM ... (00UH NPABULLHBIL OMEem)
—  CrpouT HOBBIC MIPHU3HAKH KaK CIIOKHBIC HETMHEWHBIC ()YHKIIUU OT HCXOIHBIX TIPU3HAKOB
—  Crpout HOBBIE NMPU3HAKH KaK JIMHEHHbIE (YHKIUH OT UCXOHBIX IIPH3HAKOB
—  Or0Oupaer camble BaxXHbIE TIPU3HAKU U3 UCXOTHBIX
IpeznckasbiBaeT Kiaacc 00bEKTa HA OCHOBE TJIABHBIX KOMIIOHEHT
17) Buvibepume eephbie ymeepoicoenus npo 3a0ayy KiacmepusayuiL:
— B 3agaue knacrepusanuu CJI0KHO NPUAYMaTh YHUBEPCAIbHBINA KPUTEPUIl KauecTBa, FOBOPSIIMM, XOpoLIast
WK TUTOXAsI TTOTyYHIIACH KIIACTEPU3AIIHS, YTO YCIOKHSIET PEIICHUE 3TOH 3aauu



— Ha mpakrtuke qaHHBIC, KaK IPABUIIO, HE PA3ACISIFOTCS HA YCTKHE KIACTEPhI, YTO YCIOXKHSACT PCIICHHUE
3a]1a4u KJIaCTepU3AIUH
—  Meron k-Means - camslii 3¢ (eKTUBHBII METOJI KJIaCTEPU3ALMY, CHOCOOHBINH HAXOIUTh Ka4eCTBEHHYIO
KJIACTEPH3ALUIO MPAKTUUCCKH JIFOOBIX JTAHHBIX
— 3apaua KiacTepU3anuy MPEAIoaraeT BblIEIEHHE CaMbIX BRXKHBIX IPU3HAKOB U yJaJI€HUE BCEX OCTAIBHBIX
MPU3HAKOB
18) Kaxue npeumywecmsa daem omoop npuznaxos?
—  Uem MeHbIIIE IPU3HAKOB, TEM 00JIEE CIIOIKHBIC 3aBUCUMOCTH MOYKET BOCCTAHOBUTH aJTOPUTM
— UYewm MeHBIIIE TPU3HAKOB, TEM OBICTpee paboTaeT aJropuT™M
—  Ot0op mpU3HAKOB YMEHBIIAET 00BEM JAaHHBIX U 3aTPAThl HA MX XPaHEHHE
—  Ot60p HEeMH(POPMATUBHBIX MMPU3HAKOB MOXKET MOBBICHTH KAY€CTBO PaOOTHI AITOPUTMA
19) Ancamnesvie memoowvl 00bIuHO denaiom 6oiee KavecmeeHHble NPeOCKA3AHUSL, YeM OMOebHble al20pummbl (v
ancambell Hudxce owUOKA HA Mecmosoll 8blbopKe). A KaKkou nokasamenb 6ce20a yXyoulaemcs npu
ancamoruposanuu?
—  OQwubka Ha obyuarowell 8bl00pKe
—  CKOpOCTH BBITOJIHEHUS MTPEACKa3aHUN
—  KommaecTBo maHHBIX, HEOOX0AUMOE AT 00YICHUS
—  Yucnno Ucnonb3yeMbIX alropuTMOM MPHU3HAKOB
20) Aneopumm 6322une noopaszymesaem 6blOOp CLYYAUHBIX YACMEN OAHHBIX, 00YUeHUe aleopumma (Hanpumep,
pewarouezo 0epesa) Ha Kancoou Yacmu U COCMAasieHue ancamos u3 00YYeHHbIX aneopummos. /s ue2o HyjicHo
06yuams aneopumMbl Ha PA3HLIX YACMAX OAHHBIX?
—  Jlns Toro, yToObl 00y4EHHbIE AITOPUTMBI BHIIOJIHSUIM HECOBIAIAIONIHE (pa3IMuHbIe) IpeICKa3aHus
—  Jlns Toro, yTOOBl yCKOPUTH 00yUeHHE
—  Jlys Toro, 4TOOBI BBIACIUTH BaXKHBIE U 00y4eHHS OOBEKTHI
—  Be3 aToro HeBo3MOXKHO 00Y4HTH pelIatolee JePeBo
21) Boi 06yuunu mpu mooenu 0 RPeOCKAa3anus CyMmbl Kpeouma, Komopas nompebyemcst KIUenmy, u GblnojiHsieme
npeockasanue Ot HOB020 KIUCHMA: TUHEUHAsI MOOelb npedckasvieaem 50 molcsiu, pewaiowee depeso - 30 moicsy,
Memo0 bnudicaiiueo coceda — 20 muicsiu. Kaxoe npedckazanue binoIHUm acamoibs mpex aieopummos, ecil 6eC
qunetinoti moodenu 0.4, eec pewaroujeco depesa 0.4, a sec memooa Oaudcaviuezo coceoa - 0.27
—  33.3 TbICsY
— 30 ThICSU
— 36 ThICSU
— 38 TeICAY

Tunoevie KonmpobHbIE 300AHUA

1. Peanmu3yiiTe anropuT™ TUHEHHOI perpeccr, U MOJIMHOMHAILHON perpeccuu (s garacera
noisysine — creneneit ot 2 10 5, s gatacera hydrodynamics — creneru 2) 6e3 perysipu3aum.

2. PeanmsyiiTe anroputm rpeOHEBOI perpeccuy M HalANTEe ONTUMANTBHEIN MapaMeTp
peryJsipu3anim.

3. PeanusyiiTe alrOpUTM JOTHCTHYECKON PErPECCHH CO CTOXACTHUECKUM I'PAJUEHTHBIM CITYCKOM,
obyumnrTe ero Ha jgaracete spambase old (train) u mpoBepsTe Ha AaTacere spambase_new (val).
Iomyuute ROC kpuBbI€ A7 BapUaHTOB 0€3 HOPMHUPOBKHU M C HOPMHUPOBKOI MPU3HAKOB.

4. Peanusyiite anroput™ kNN knaccudukanum no k 6mmkaiiium coceasiM, HCIoNb3ys
MPOCTOE EBKJIMI0BOE PACCTOSHHE.

5. Tpumenure meron SVM (Hampumep, u3 6ubimoreku sklearn) mist naracera blobs2.
Buzyanuzupyiite pe3ynbrat (pa3dueHue mI0CKOCTH U OTIOPHBIE BEKTOPA) IIPH PAa3HBIX BapHaHTaX
sanep (MUHEHHOe; MOTMHOMHUANBHOE cTeneHei 2,3,5; RBF).

6. PeanusyliTe MyJbTHKIACCOBYIO KiTaccuuKaiuio ¢ softmax B kauecTse pemaromieid QyHKIHH U
KPOCC-PHTPOIHUEH B KauecTBe ()YHKIIMH MMOTEPh U 00YYUTE Ha IMOATOTOBICHHOM JlaTaceTe mnist.

7. PeanmzyiiTe alrOpUTMBI IOCTPOSHHS JepPeBa ¢ KpUTeprHeM UHPOPMAIIOHHOTO BBIMTPHIIIA 1
KpuTepueM J[)KUHM 1 ONpeIeIeHnIo Kilacca Mo MaKOPUTApHOMY Kilaccy B iucrte. Haiinute
ONITHMAJILHYIO TITyOHHY JiepeBa B 000HX cirydasx (B orpeske 2-10).

8. Peammsyiite anroputm k-means 1151 knacrepusanuu Ha 2-4 kiacrepa.

9. Peanmmsyiite anroputm DBSCAN, HaiianTe napaMeTpsl AJ1s1 KilacTepU3aluy Ha 4 KiiacTepa.

10. [Ipumenure ancamOeBbIE METOIBI AJISl PEILICHUS 331a4H KJIacCU(UKAIIMU Ha TOATOTOBICHHOM
Jiatacere mnist.



3ayeTHO-IK3aMeHAIIMOHHbIE MaTepHaJbl I TPOMEXKYTOYHON  aTTecTaluu
(3K3amMeH/3a4eT)

Bomnpocsl IS NOATOTOBKH K IK3aMeHY

1. TIIpenponeccunr. Macmrabupoanuie. Hopmuposka. [lonnHoMuanbHble IPU3HAKH.
One-hot encoding.

2. Tumnbl 00y4yeHus: ¢ yuuresaem, 6e3 yuyuTels, ¢ NOJKPEIIEHUEM, C YACTUYHBIM
y4acTUEM YUYUTENIsl, aKTUBHOE O0yUYECHHUE.

3. Cwmemenue u qucnepcus (bias and variance). ITousitie cpeaHei rMIIOTE3HI.

4. OmmuOka BHYTpH U BHE BbIOOpKH. OmmnbOka 0606menus. HepaBenctso Xéhaunra.
Banupauus u kpocc-Banuaanus.

5. Jluneitnas perpeccus.

6. IloamHOMHUaNBbHASI perpeccus.

7. TI'peGueBas perpeccus.

8. Jlorucruueckas perpeccusi. ['paiueHTHBIN CITyCK.

9. baitecoBckmii knaccupukaTop. THIIBI OLIEHKH pacrpeneieHnii npu3zHakoB (Gaussian,
Bernoulli, Multinomial). EM anropurm.

10. Meron omopHbIX BekTOpoB. [locTaHoBKa 3amaun. opMyIMpOBKa U PEIICHUE
JBOMCTBEHHOM 3a7aun. THUIIBI ONTOPHBIX BEKTOPOB. Sapa.

11. TMoporoseie ycnoBus. I dexkruBHOCTh IO [1apeTo.

12. Presicion-Recall u ROC kpussie. AUC.

13. Mertpuueckue kinaccuduraropbl. KNN. WKNN. Ot6op stanonoB. DROPS. Kdtree.

14. Knacrepusanus. KMeans, MeanShift, DBSCAN, Affinity Propagation.

15. JlepeBbs pemenuii. MTHGOpPMAaMOHHBIA BEIMTPHIII, KpUTEpUi JKIHH.

16. Perynspusanus aepeBbeB. HeOpekHble peraromme JepeBbsl.

17. ByCTHUHI JIep€BbEB pELICHUM.

18. Ancamb6iessie metozpl. SOft and Hard Voting. Bagging.

19. Cayuaiinsie neca. AdaBoost.

20. Ancambnessie Meto bl perpeccut. RANSAC. Theil-Sen. Huber.

4.2 MetoanuyecKkue MaTepualibl, onpeaessiiome Npoueaypbl OHeHUBAHUS 3HAHUIA,
YyMeHHi, HaBBIKOB W (WJIHM) ONbITA [eSITeJIbHOCTH, XAPAKTEPU3YIOIIMX JTaMNbl
(¢hopMupoBaHUA KOMIETEHIUH

MeToauuyecKkue PEKOMEHIALMH, ONIpeae/IAoIue Nnpoueayphbl ONeHUBAHUA TECTOB:

Tect npoBoauTcs onnaiin B cucreme Moodle nin Google DOCS 1 orpanuueH 1Mo BpeMeHH.
Ha cpauy Tecra naercs aBe MONBITKU. TeCT cuMTaeTcs YCHEIIHO MPOMJIEHHBIM €ciu
CTYZIEHT NpaBuiIbHO 0TBEeTHI Ha 70% BOIpPOCOB.

MeToanyeckre  peKOMEHAANMH, ONpelesiiOlie MNPoUeAyPbl  OLEeHMBAHUSA
BbINOJHEHNS] KOHTPOJIbHbIX 3a1aHUI :

3a)IaHI/Ie CUHUTACTCS BBIITOJIHECHHBIM IIPH BBIITOJIHECHHUU CICOYIOMIUX YCHOBHﬁ:

— mpeaocTaBiieH uexoaabii kKog B cpene PyCharm, Google Collab

— TIPOJIEMOHCTPUPOBaHa pabOTOCTIOCOOHOCTH MPOTPAMMBI

— CTYJEHT MOHUMAET UCXOIHBIM KOJI M OTBEYAET Ha BOMPOCHI 110 €r0 OPTaHU3AIHH.



Metoanuyeckue PEKOMEHIAIMHA K CIa4Y€ IK3aMEHA

IIpouenypa NmpomMe:KyTO4HOM arTecTald IPOXOAUT B COOTBEeTCTBUHM C IlomoxkeHueM o
TEKYIEM KOHTPOJIE M MTPOMEXKYTOUHOM arTectanuu odydatommxcs PI'BOY BO «KyoI'Y».

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB ITPOBOJUTCS B LIEJISIX COBEPIICHCTBOBAHUS U
HEIPEPHIBHOI'O KOHTPOJISI KayecTBa 00pa30BaTeIbHOrO Mpoliecca, MIPOBEPKU YCBOCHUS YIeOHOTO
MaTepuaia, aKTUBU3alUU CaMOCTOSITENIHOM paboThl CTYAEHTOB, CTUMYJIHUPOBAHUS UX Y4eOHOM
paboTsl, obecnieueHus 3¢(HEeKTUBHOCTU 00pa30BaTEILHOTO Mpoliecca, MPEAYIPEKICHIS PUCKOB
OTYHUCIICHUS CTYJICHTOB.

Texkymuil KOHTpOJIb 3HAHUK CTYACHTOB OCYIIECTBISETCA IOCTOSHHO B TEYEHHE BCETO
cemecTpa.

Bunel Tekymiero KOHTpOJS: YCTHBIM (NMHMCBMEHHBIM) OMpPOC HA 3aHATHUSX; IPOBEpKa
BBIMIOJTHEHHS] JOMAITHUX 3aJaHHi; MPOBEJCHHE KOHTPOJIBbHBIX pPabOT; OIEHKAa aKTHUBHOCTHU
CTyJICHTa Ha 3aHATHUU.

[Ipy oTCyTCTBHMHM 3a4E€THON KHM>KKHM y CTY/IEHTA dK3aMEHATOP HE UMEET IpaBa IPUHUMATD Y
HEro 3adyeT/?3K3aMeH. Takod CTyIeHT CYMTaeTCs HE SBHUBIIMMCS Ha 3adeT/PKk3amMeH. B
HCKIIIOYUTCIIBHBIX CJIy4dasdXx, Ha OCHOBAHUHU PACHOPSIKCHUA JC€KaHa MPCroAaBaTC]ib MOXKCET
JOMMYCTUTD CTYACHTA K 3aquy/ 9K3aMCHY IIPpHU HAJIMYUH JOKYMCHTA, YAIOCTOBCPAIOMICTO JIUIHOCTD.

B nensax 00BEKTUBHOI'O OLICHMBAHUS 3HAaHUI BO BpCM: ITPOBCACHMA 3aUCTOB U DK3aMCHOB HE
AOIMYCKACTCA HAJIMYUC Y CTYACHTOB ITIOCTOPOHHUX NPECAMETOB U TCXHUUCCKUX YCTpOﬁCTB.

CryneHTy, MCIONb3YIOIIEMY B XOJ€ AK3aMEHAa HEpa3pelICHHbIE MCTOYHUKU M CPEICTBA
NOJy4eHUs: WHPOPMAIIUHY, BBICTABIISCTCS HEYIOBJICTBOPUTEIbHAS OICHKA, W OH yIAIAETCs M3
ayJIUTOPUHU.

Bo Bpems sK3aMeHa CTYAEHTHI MOT'YT HOJIb30BATHCS YTBEP)KJIEHHOM paboueil mporpamMmoit
y4eOHOI JUCHUIUIMHBI, KOTOpas JOJDKHA OBITh B HATMYMM HA SK3aMEHE, a TaKXKe C pa3pelieHUs
9K3aMeHaTopa CIpaBOYHOM JINTEPATYPOil U APYTUMH TOCOOHUSIMHU.

CryneHTsl, HapylIaloUIUMe MpaBWiia MOBEACHUS NPHU MPOBEACHUM 3a4€TOB M 3K3aMEHOB,
MOTYT OBbITh HE3aMEIJIUTENIbHO yJAlEeHbl U3 ayAUTOPUU, K HUM MOTYT OBITh IPUMEHEHBI MEpbI
JUCLHUTIIIMHAPHOTO BO3AEHCTBUA.

Ha 3auere/sk3amMeHe MOTYT IPUCYTCTBOBATh PEKTOP, IPOPEKTOP 10 yueOHOI padoTe, 1eKaH
dakynbTeTa, 3aBenyounumil kadenpoil, koropas obecreunBaeT ydeOHBIM mpolecc Mo JaHHOH
mucuuruivHe. [IpucyTeTBre Ha 3K3aMeHax U 3aueTax MOCTOPOHHUX JIMI 0e3 pa3pelieHus: peKTopa
WK TIPOpEeKTOopa 1o yueOHOM paboTe He T0MyCKaeTcs.

[Tocne mpocnymmBaHus JIEKUUU PEKOMEHIYETCS BBIIIOJIHUTD YIIPaKHEHUS, IPUBOJUMBIE B
JIEKIUU I CAMOCTOSATEIbHONU paboThl, a TAaK)Ke BHIMOJIHUTH HA KOMITbIOTEPE C MCIOJIB30BaHUEM
cpensl Python 3agaun, npuBoaAMMbIE B JIEKIIMH B KAUECTBE MPUMEPOB.

IIpu camocTosTeNbHONW paboTe CTYIEHTOB HEOOXOAMMO H3YYUTh JIUTEpaTypy,
NPUBEJICHHYIO B TMEPEYHSX, IS OCMBICICHHS BBOJMMBIX MOHSATHH, aHaIN3a MPEATIOKEHHBIX
MOJXO0/I0B U METOAOB Pa3pabOTKM MapajliesIbHBIX IporpamMM. Paszpa0aTbiBasi pelieHHe HOBOM
3aaud, CTYJCHT JOJDKEH yMEeTh BbIOpaTb METOJAbl pPELICHHsS 3aJaydl C Y4YeTOM IleNIeBOU
anmnapaTHO# IaTGOpMBI, TPOBOJUTH OTIAJKY ¥ MPOQHUIMPOBAaHHE IPOrpaMMBI Ha si3bike Python.

B xauectBe cmcreM nporpaMMHUpOBaHud AJId PCIICHHUA 3adad W H3YUCHUA MCTOAOB U
AJIrOpUTMOB, TPUBCACHHBIX B JICKOUAX, PEKOMCHAYCTCA MCIIOJILB30BaTh Ha IMMPAKTHUYCCKUX



3aHATUSAX U TIPU CAMOCTOSATEIbHOM paboTe cTaHIApTHYIO peau3aluio s3bika Python B cBsizke co
cpenoit pazpabotku PyCharm, Google Collab.

MeToauuecKkue PEKOMEHIANH, OIIPEACIAOIINE TPOUEAYPHLI ONCHUBAHUA HA IK3aMEHE:

Kpurepun oneHUBaHMS M IIKAJIA OLEHKHU IK3aMeHa

OueHka Kpurepum BbicTaBjIeHNs] OLIEHKH

JlaH pa3BepHYTHII OTBET Ha NOCTABICHHBIE BONPOCHL. MaTepuan
M3JI0KEH MOCJIeI0BaTeNbHO. MIMeloTCs ToruyHbIe U

«OTIM4IHO» apryMEHTHPOBaHHbIEC BBIBOBI.

B teuennn cemectpa ctyneHT npaBuibHO permmi 80 % 3amay,
MMEET MPEICTaBICHNE KaK PeliaTh OCTAIBHBIC 337291

[aH pa3BepHYTHIN OTBET Ha NOCTABJIEHHBIE BONPOCkl. MaTepuan
M3JI0KEH B 1I€JIOM NOcieoBaTeNnbHo. IMeroTes moruusele u
«X0pomIo apryMEeHTHPOBAaHHBIC BBIBOJIBI.

B Teuennu cemectpa cTyaeHT npasuiibHo pemnn 70 % 3agauy,
MMEEeT MpeICTaBIeHNE KaK peliaTh OCTAJIbHBIE 33auu

OTBeT Ha BOIIPOC HE SBISAETCS MOTHBIM. MaTeprai H3I0KeH
HETocJeI0BaTeIbHO. BBIBOBI HE apTyMEHTHPOBAHEI.

B Teuennu cemectpa cTyneHT npaBuwibHO pemni 60 % 3anaud,
MMEEeT NMpeICTaBIeHNEe KaK peliaTh OCTAJIbHbIE 33aun
OOyJaromuiicss He 3HA€T 3HAYUTEIHHON YaCTH MPOTPAMMHOTO
MaTepuana, J0MyCcKaeT CyIIeCTBEeHHbIE OINOKH.

B Teuennu cemectpa cTyIeHT NpaBMiIbHO pemni Menee 70 % 3amad
W/WIH HE IMEET NPEJICTAaBIICHNE KaK PeliaTh OCTAIbHbIE 3a/1a4H

«Y IOBJIIETBOPUTEIHHO

«HeynoBneTBoputeabHO»

OneHoYHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX UHIAMBUAYAJIBHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIH/IAM H JIUIIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISAETCS JOMOJHUTENFHOE BPEeMs JJIs OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMHU;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OIICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yJIbTAaTOB OOYYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 TUCLMILIMHE MPeAyCcMaTpUBaeT MpeAOoCTaBlIeHHEe HHPOpMALUU B
dopmax, afanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

5. IlepeyeHb OCHOBHOW M [IONOJIHUTEJIBHON Y4eOHO# JMTEepaTyphl,
He00XO0AMMOii 17151 0CBOCHUS TMCUUILIMHBI (MOTYJIA)



5.1 OcHoBHas JiuTEepaTypa:

1. MupkuHn, b. I'. Benenue B aHanu3 NaHHBIX : Y4eOHUK U TIpakTUkyM / b. I'. MupkuH.
— Mockaa : U3natensctBo FOpaiit, 2020. — 174 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
9916-5009-0. — TekcrT : anmekTpoHHbIH // O6pa3oBaTenbHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/450262 (nara obparenus: 22.06.2022)

2. AHanu3 naHHBIX : yueOHUK 171s By30B / B. C. Mxwutapsis [u np.] ; mox penakiueit B. C.
Mzxurapsina. — Mocksa : M3garensctBo FOpaiit, 2022. — 490 c. — (Briciiee obpazoBanue). —
ISBN 978-5-534-00616-2. — Texkcr : anexktponnslid / ObpazoBarenbHas 1uiargopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/469022 (narta obparenus: 22.06.2022)

3. Kemnexep, 1. Hayka o manubix: 6a3oBsiii kypc : [16+] / 1. Kemnexep, b. Tupau ; Hayd.
pen. 3. MamenwsipoB ; niep. ¢ auri. M. benoronosckoro. — Mocksa : Anbrnimaa [Ta6mumep, 2020.
- 224 ¢. : cxem., Tabn. — Pexmm gocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=598235 (mata oOpamenus: 22.06.2022). — ISBN
978-5-9614-3170-4. — TexcT : DIEKTPOHHBIH.

JI71st OCBOCHUS TUCUUIUTMHBI MHBAIUJIAMHU | JIMIIAMH C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3I0pPOBbSl UMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u « FOpavumy.

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. Makkunnu Y. (mep. ¢ anria. CnunkuHA.A.), Python u ananu3 npansbx //
MznarensctBo “JIMK Ilpecc”, 2015, 482 c.

2. Miromnep A., I'Buno C. BBenenue B mammHHOEe 00ydeHue ¢ momoibio Python.
PykoBoACTBO 1St CHIEMATIMCTOB 110 padoTe ¢ nanHbiMu // Bunbsimc, 2017, 480 c.

3. [TporpaMMHBI€ CHUCTEMBI CTATUCTHUECKOTO aHalIn3a: 0OHAPYKEHUE
3aKOHOMEPHOCTEH B IAaHHBIX C HCIIOJIb30BaHUEM CUCTeMbI R u si3b1ka Python : [16+] / B. M.
Bonkoa, M. A. Cemenosa, E. C. YUereprakona, C. C. Boxos. — HoBocubupck :
HoBocuOupckuii rocygapcTBeHHBIN TeXHUUECKU yHUBepcuteT, 2017. — 74 ¢. : wi., Tabmn. —
Pexxum noctyna: mo nmoamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496
(mata oopamienus: 02.07.2022). — bubauorp.: c. 48. — ISBN 978-5-7782-3183-2. — Tekcr :

AJIEKTPOHHBIN.

5.3. Illepuoanyeckue U3IaHNUS:
1. base!r magaeix kommnadnuu «ct Beroy» http://dlib.eastview.com
2. Onexrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe NPo¢ecCHOHATbHbIC 0a3bI
AAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

DnekmponHno-oudbruomeunwvle cucmemst (O6C):
3BC «HOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
3BC «BOOK.ruy» https://www.book.ru
OBbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
HpoqbeccuOHaﬂbele ba3vl 0aHHbIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuansr uznareascrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubnuorexka (H9B) http://www.elibrary.ru/
[ToTHOTEKCTOBBIE apXHMBBI BEAYIUX 3aaIHBIX HAYIHBIX )KYPHAJIOB Ha Poccuiickoii
HnaTq)opMe HayuyHbIX KxypHaioB HOMKOH http://archive.neicon.ru
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https://urait.ru/bcode/450262
https://urait.ru/bcode/469022
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/

6. HamuonanpHast dSJeKTpoHHas OWOMMOTEKAa  (IOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
mucceprauii Poccuiickoit rocynapcrBennoit oubmuoreku (PI'B) https://rusneb.ru/

7.  Ilpesunentckas oubnmorexa um. b.H. Enpimna https://www.prlib.ru/

8.  baza nannbix CSD KemOpumkckoro nenTpa kpucrawiorpadpuueckux ganupix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlextopuym TB" http://www.lektorium.tv/

17. Yuuepcuretckas nnpopmanronnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble Cnpaso4Hble CUCmembsl

1. KoucynwsranT [Lmtoc - cipaBodHast IpaBoBasi cucTeMa (IOCTYII IO JIOKAJILHOMW CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcor c6o600n020 docmyna

1. KuGepJlenunka http://cyberleninka.ru/;

2. AMepukaHCKas NMaTeHTHas 0asza MaHHBIX http://www.uspto.gov/patft/

3. MuHuCcTEepCTBO HAayKH U BhICIIEro oopazoBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbubiil moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hudopmanmonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xoyiekuus muppoBbIX 00pa3zoBaTelbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocygapcTBEHHOTO MHCTUTYTA pycckoro s3blka nMeHu A.C. Ilymxkuna
"OGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHO-UH(pOpMaLIMOHHBIN nTopTan "Pycckuil si3bIK" http://gramota.ru/;

9. Cnyx06a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIMKIJIONETUU http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 oOpa3zoBanuu B Poccuiickoit denepannn". Borpockl 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie sekmponnble 06pazoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'V

=

DnekTpoHHbIN kKaTajgor Hayunoit 6ubnuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOAYTBHOTO JUHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

ba3a yueOHbIX MI1aHOB, y4eOHO-METOAMUECKUX KOMIUIEKCOB, MyOInKaluil 1 KOH(pepeHIUH
http://infoneeds.kubsu.ru/

5. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadenpsl HH(HOPMALMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. DnexTpoHHbIN apxuB goKymMeHTOB KyOI'Y http://docspace.kubsu.ru/
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http://273-фз.рф/voprosy_i_otvety
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http://docspace.kubsu.ru/

7. DnekTpoHHbIE 00pa3oBaTeIbHbIE PECYpPChI Kapeapbl HH(POPMALMOHHBIX CHCTEM U TEXHOJIOTHM
B oOpazoBannu KyOI'Y wu HayuyHo-meroamyeckoro sxkypHaia "IIKOJIBHBIE TOJbI"
http://icdau.kubsu.ru/

6. Mertoanueckue ykKaszaHusl [Js1 OO0yYalOIIMXCA IO OCBOEHHUIO
AUCHUILIMHBI (MOIYJIs1)

B ocBoeHMM IMCUHUIUIMHBI MHBAIUAAMM U JMLAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYNBTAIlMM IO MPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yYalomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI.

/. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJOIUH, MCHOJb3yeMbIX MPH

OCYyILECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOIeCcCca MO JUCHUIINHE (MOTYJIIO)
7.1 llepeyeHb HHPOPMANNOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHIA

—IIpoBepka foMalHuX 3a1aHUH U KOHCYJIBTUPOBAHHE ITOCPEICTBOM JIEKTPOHHOM MOYTHI.
— Mcnonp3oBaHue 3IIEKTPOHHBIX MTPE3CHTAIMNA IPY POBEICHUH JEKIIMOHHBIX 3aHATHHA

- Cucrema MOODLE

- [IpoBepka noMamHuX 3aJaHuii U KOHCYIbTHpoBaHue nmocpeactsom DOUC Kyol'Y

7.2 IlepeyeHb JUIEH3HOHHOr0 W CBOOOJHO PACIPOCTPAHAEMOr0 IMPOrpaMMHOIO
ob0ecrievyeHust

OpenOffice

Komnunstop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 unu Kitty 0.76

Filezilla 3.57.0

WIinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

OpeiimBopk Django

Firefox, mrobas Bepcus

Putty, mro6as Bepcus

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarua Remote System Explorer (RSE) mst Eclipse PDT

JetBrains PHP Storm

GIT


http://icdau.kubsu.ru/
https://www.jetbrains.com/community/education/#classrooms

Java Version 8 Update 311
Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9

PHP Storm 2021

Filezilla 3.57.0

Putty 0.76

8. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne 1o JUCHUILIUHE (MOYJII0)

HanmenoBanue yueOHON ayIUTOPHH, €€ OCHAILIEHHOCTh

No Bun pabor
000py1I0BaHUEM U TEXHUUYECKUMU CPEICTBAMHU O0yUEHHUs
1. JlexuuoHHbIE 3aHATUS | AyAUTOpHS, YKOMILIEKTOBaHHAs CHeUaIn3UpOBaHHON
MeOeIbI0 U TEXHUYECKUMH CPEJICTBAMH 00yUeHHs
2. JlaGoparopHble 3aHATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAasI CHenualIn3upOBaHHON
MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
KOMIIbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTnueckue 3aHsATHS | AyAUTOpUS, YKOMILIEKTOBaHHAs CHeUaIM3UPOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYEeHUS
4. I'pynmioBeie Aynuropus, YKOMILIEKTOBaHHAs CIeAIM3UPOBAaHHON
(MHAMBUAYATIbHBIC) MEOCIbI0 M TEXHUYECKHUMH  CpPEACTBAMH  OOydYeHUS,
KOHCYJIbTAallUH KOMIIbIOTEPaMHU, MPOrpaMMHBIM 0OeclieueHueM
S. Texymuii ~ KOHTpOJb, | AyauTopusl, YKOMIUIEKTOBaHHAas CIELUAaIU3UPOBAHHOMN
IIPOMEXKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
aTTecTauus KOMIIBIOTEpaMH, IPOrpaMMHBIM 00ecIIedeHHEM
6. CamocTrosTenbHas Kabuner g caMocTosTenbHONM paOOThI, OCHAIIEHHBIN
paborta KOMIBIOTEPHON TEXHUKOM € BO3MOYKHOCTHIO MOJKIIOUEHHS K

cetn «lMHTEpHET», MpOorpamMMoON HKPaHHOIO YBEIWYEHHS U
00€eCre4YeHHbII TOCTYIIOM B AJIEKTPOHHYIO MH(GOPMaIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusamus ayauropuii u ux ocHamienue omnpenensercs OIIOIL.




