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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

[lenpt0 OCBOCHUSI MUCIMIUIMHBI SBISIOTCS (DOPMHUPOBAHUE Y CTYACHTOB TEOPETHUYCCKUX
3HAHWH W TPAKTHYECKUX HABBIKOB MO OCHOBAM MAIIMHHOTO OOYYEHUS, OBJIAJICHUE CTYICHTAMHU
WHCTPYMEHTApUEM, MOJCISAMH M METOJaM{ MAIIMHHOTO OOydYeHHs, a TaKxke INMpuoOpeTeHue
HaBBIKOB HCClieioBaTeNsl AaHHBIX (data scientist) u pa3paboTyMka MaTEeMaTHYECKUX MOJEJCH,
METOJIOB M aJITOPUTMOB aHAJIN3a JTAHHBIX.

CopepxarenpHOE HAIMOJHEHUE AWCIHUILIMHBI OOYCIOBICHO OOMIMMH 3aJadyaMd B
MOATOTOBKE OakajaBpa.

Hay4Holi OCHOBOM Mg IIOCTPOCHMS NPOrpPAMMBI JAHHOM JUCLUIUIMHBI SBIISETCS
TEOPETHKO-TIParMaTUICCKUM IMOX0]] B OOYICHHH.

1.2 3agaun AMCHUIIIHHEI

—  H3y4YeHHe KJIIFOYEBBIX MOHATHMH, IIeJIeH U 3a]1a4 MCTII0JIb30BaHUS MAIIMHHOTO 00yUYEHNS,

— U3yYeHHE METOJIOJIOTMYECKUX OCHOB TMPUMEHEHHUS aJIrOpUTMOB MAalIMHHOTO
00y4eHwUsI.

— HW3y4YyeHHWE METOJOB MAIIMHHOTO OOY4YEHHUs, COOTBETCTBYIOIIMX PAa3JTMUYHBIM
HCCJIEIOBATEILCKUM 33/1a4aM, HHTEPIIPETUPOBAHUE MOTYYCHHBIX PE3YIbTaTOB;

— yYMEHHUE BU3YalIH3UpPOBaTh Pe3yJbTaThl pabOThl aJrOPUTMOB MAIIMHHOTO OOyUYEHUs,
BbIOUpATh;

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

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 11 OCBOEHUS IaHHOM JUCLMIUIMHBI SBJSIOTCS 3HAHUS, YMEHUS U
OMNBIT, HAKOIUICHHBIM CTyJEHTaMM B MPOLECCE H3Yy4EHUs IUCHUIUIMH «DyHIaMeHTaIbHbIE
JTUCKpEeTHbIE Mojenn», «OCHOBbI NporpaMMupoBaHus», «MeToapl NporpaMMHPOBAHUSY.
OOyyaromuiicst TOMKeH:
— uMeTh 0a30Bble HABBIKM B HANMCAaHUM MPOrpaMM Ha MPOLEIYypHBIX U OOBEKTHO-
OpPUEHTUPOBAHHBIX S3bIKAX;
— OBITh 3HAKOMBIM C HauboJIee YaCTO BCTPEUAIOIIUMHUCS CTPYKTYPAMH JIaHHBIX, YMETh UMH
M10JIb30BATHCS ¥ 3HATh BHYTPEHHIOIO OPraHU3AIMIO.

1.4 IlepedyeHb NMJIaHMpyeMbIX pe3y/JbTATOB 00y4eHUs] IO JMCHHUILIMHE (MOIYJIO0),
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 odecrnevyeHus [IJisl pellleHUs 321a4 B Pa3jJMYHbIX MpeIMeTHbIX
olJ1acTsix

3Hathb NIIK-4.1 (D/03.6 3H.2) Tunossle penieHusi, 0MOIMOTEKH MPOTPaMMHBIX MOJYJIeH,
mabJIoHbl,  KJacchl ~ OOBEKTOB,  MH(GOPMALIMOHHBIE  TEXHOJOTHMHM  IpHU
MIPOEKTUPOBAHUM, pealTM3allM, OLEHKEe KadyecTBa M aHain3a 3(PQPEKTUBHOCTH
MPOrpaMMHOr0 OOECTeYeHHs A PelIeHHs 337ad B Pa3IMUYHBIX MPEIMETHBIX
o0nactax
NIIK-4.2 (D/03.6 3u.3) MeToasl U cpeacTBa, COBpeMEHHblE MH()OPMAIIMOHHBIE
TEXHOJIOTUU MPOEKTUPOBAHMS TPOrPAaMMHOT0 0OecTiedeH sl AJis pelIeHusl 3aad B
Pa3IUYHBIX PEIMETHBIX 00JacTIX



YMmeThb

Baagernb

IK-7

3HaTh

YmMmeTh

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) [IpenmeTHas 001aCTh aBTOMATU3AIMH MPU PEIICHUH 3a]1a4
B Pa3IMYHBIX PEIMETHBIX 00JIACTIX

NIIK-4.17 (A/01.5 3n.1) Llenu u 3a1a4u MPOBOIUMBIX UCCIICTOBAHHMM U pa3padOTOK
IIPY PEIICHUH 33]1a4 B Pa3IMYHBIX IPEIMETHBIX 00JIaCTAX

NIIK-4.18 (A/01.5 3n.2) Metoasl aHanu3a W OOOOIICHHS OTEYSCTBEHHOTO M
MEXTyHAPOAHOTO ONbITa 00J1aCTH HH(POPMALIMOHHBIX TEXHOIOTUH

NIIK-4.20 (A/01.5 31.4) Meroapl IPOBEACHHS IKCIIEPUMEHTOB W HAOIOACHUH,
00001meHust 1 00pabOTKH Pe3ynbTaTOB PabOTHI TPOrPAMMHOTO 0OeCTICUeHUs
NIIK-4.21 (A/01.5 [p.1 3H.) [esaTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3ajad
AHAJIUTHUYECKOTO  XapakTepa, IMpeNnojiaraloiMx BbIOOp ©  MHOTooOpasue
aKTyaJbHBIX CHOCOOOB pelIeHHs] 3aJa4 ¢ TPUMEHCHHEM COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJOTHH MPU MPOCKTUPOBAHUH, pEAM3AIMU, OICHKE
KayecTBa M aHAIN3a Y3PPEKTUBHOCTH TPOrPAMMHOTO 00eCIIeUeHUs

UIIK-4.26 (A/01.5 V¥.3) IIpuMmeHsTh COBpEMEHHBIE METOABl aHaIN3a HAYy4HO-
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, oO6paboTka, aHanMU3 U OOOOIICHHE PE3YILTATOB
IKCIIEPUMEHTOB M HCCJICIOBAaHUN B OO0JIACTH COBPEMEHHBIX WH()OPMAIMOHHBIX
TEXHOJIOTHI1

Cnoco0eH MCHoOJIb30BATH COBPEMEHHbIE MeTOAbl Pa3padoTKM M pean3aluu
KOHKPETHBIX aJITOPUTMOB MAaTeMaTHYeCKHX MojJejieil 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 pealn3aluy KOHKPETHBIX aJlfOPUTMOB MaTeMaTUYECKUX
Mojelen

NIIK-7.2 (D/03.6 31.2) Tunossle peuieHusi, 0MOIMOTEKH MPOrPpaMMHBIX MOJYJIEH,
1a0JIOHBI, KJIACCHI OOBEKTOB, HCIOJb3yeMble MHpU pa3paboTKe U pean3alnuu
KOHKpPETHBIX  aJIfTOPUTMOB  MaTeMaTHYeCKMX Mojeneil Ha 0a3e  SI3bIKOB
IPOrpaMMUPOBAHUS U MAKETOB MPUKIIAJHBIX POTPaMM MOAEIUPOBAHUS
NIIK-7.14 (A/01.5 3n.2) Metoasl aHanu3a U OOOOIIEHHS] OTEYECTBEHHOTO U
MEXJIYHApOAHOTO OIbITa B 00JacTH pPa3paboTKUM M peaju3aluu alropuTMOB
MaTeMaTHYeCKUX Mojele Ha 0a3e $3BIKOB IMPOrPaMMUPOBAHMSI M I1AKETOB
MPUKIIQJHBIX TPOTPAMM MOJIETUPOBAHUS

HIIK-7.15 (A/01.5 Hp.1 3H.) [desTenpHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3aad
AQHAJIMTUYECKOTO  XapakTepa, Mpeanojaralolux BbIOOp ©  MHOroobpasue
aKTyaJIbHBIX CIIOCOOOB pEeIlIeHHs 3a/1a4 MaTeMaTHYeCKOro MOIETUPOBaHus Ha 0a3e
S3BIKOB MPOTPAMMHUPOBAHMS U MTAKETOB MPUKJIAIHBIX IPOrPAMM MOJIEIMPOBAHUS

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) IlpumeHSATb METOIbI M CpEACTBAa MPOESKTHPOBAHUS
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  HCCICIOBaHUA B 00JAaCTH 3HAHHHA  AJITOPUTMH3ALUH
MaTEeMaTHYECKUX Mojeled Ha 0a3e SA3BIKOB IPOrPAaMMUPOBAHMSI M IIAKETOB
NPUKJIaHBIX TPOrPaMM MOJCTHPOBAHHUS

Pesynbprarel 00y4yeHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAaMOCTOSATENIbHOM paboThl 00yUYarOIIUXCs B COOTBETCTBUHU C YTBEPKIEHHBIM
y4€OHBIM IIJIaHOM.

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

2. CTpyKTYypa M coepKaHue TUCHUITUHBI

2.1 Pacnipenesnenune TPyA0EMKOCTH JUCHHUILJIMHBI 0 BHIaM padoT

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

CemecTpsl
Bup yueoHoii padoTnl Beero (yachl)
HacoB
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)
HNnas koHTaKkTHasA padora: 10,3 | 103
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
KoHnTpoJs: 35,7 | 357
IToaroToBka K AK3aMEeHY 35,7 | 357
vac. 144 | 144
B TOM 4HcJIe
O01mas Tpy10eMKOCTh KOHTAKTHAas 78,3 | 783
pabora
3a4. eJ 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 MamImHHOE O0yYCHHE 6 6 4
2. | JIuneiiHple MOJIENIN PErpeccuu 6 6 6
3. | Jloructuueckas perpeccus 4 4 4
4. | Knaccuduxanus 6 6 4
5. | Knacrepuzanus 4 4 4
6. | JepeBbs perenuit 4 4 4
7. | AHCcaMOEeBble METOIBI 4 4 4
HNTOI'O no pa3nesiaM AMCHUILIHHBI 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 —

camocmosamenvbHas pa6oma cmydeHma

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

Ne HaumenoBanue pazaesia (TeMbl)

Copnep:xanue pa3zaeia (TeMbl)

®opma
TeKyuer
0
KOHTPOJ
L

3

1. | BBenenue B MamuHHOE 0OyUeHHE

Beenenue B npenMeTHyIo 06sacTs. [pumepsr
HCIOJIb30BAaHUsI METOJI0OB MALLIMHHOTO
00y4eHHs JJIsl pelIeHus] NPUKIAIHBIX 3a/1ad. .

KT

2. Beenenne B MammHHOE 00yUeHHE

3HAKOMCTBO CO CIIeNUAJIN3UPOBAHHBIMHU
OHONMOTEKaMU S3BIKA IPOTPaMMHUpPOBaHUs Py
thon JJI HAYyYHBIX pacuCTOB U aHaJIM3a JaHHBIX.
NumPy, SciPy, pandas.

3. | BBeneHue B MaliuHHOE O0yUCHHE

3HaKOMCTBO C pa3IMYHBIMH METOAAMHU
npenoOpadoTKU JaHHbIX, OMHCATEIbHBIMH
CTaTHCTUKAMH U OCHOBHBIMH CIIOCOOaMU
BU3Yyaliu3alluy JaHHBIX, METOJJaMU CHUKCHUS
pa3mepHocTH. MeTo/ riIaBHbIX KOMIIOHEHT.
BaxxHOCTH HOpMHUPOBKH JaHHEIX. [IpenobpaboTka
JaHHBIX. PabGoTa ¢ IMPpONYHICHHBIMU 3HAYCHUAMU

4, JIuHeliHbIe MOJIENIHN perpeccuu

[TocranoBka 3agaun perpeccuu. JInHeMHBIN
pErpecCUOHHbBIN aHAIU3.

5. JIuneitHble MOsIEIH perpeccuun

T60p MMPU3HAKOB, KOJIJIMHCAPHOCTD, BJIUATCIILHBIC
Ha6J’IIOI[€HI/I$I, dHaJIn3 OCTATKOB.

6. JIuneitHble MOsIEIH perpeccuun

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

7. | Jloructuyeckas perpeccus

Pasnenenue naHHBIX Ha 00yYarOIIUe U TECTOBBIC.
HopmupoBka JaHHBIX.

8. | Jlorucruueckas perpeccus

Omnpenenenne nepeodyueHHOCTH Moaenu. Kputepun
OLICHKH KaueCTBa IT0JIydeHHBIX MOJIENICH.




®opma
TeKyIer
Ne HaumenoBanue pa3aesa (TeMbl) Conep:xanue pasaesia (TeMbl) 0
KOHTPOJ
s
1 2 3 4
[ocTanoBka 3a1aun KJ1accu(pUKaLH, 0030 KT
9. Knaccugukarus a (g, P i
OCHOBHBIX METOJIOB €€ PELICHHUSI.
bunapnas 1 MHOroksaccoBasi KilacCu(pHUKaIusl. K, T
10. | Knaccuduxanus P (rxany i
Jlorucruueckas perpeccus.
MeTpHkH KadecTBa KIacCu(pUKAIIH KT
11. | Knaccudukanms (Tounocts/cnennuanocTh, ROC-KpHBas, mwionans
10T KpUBOH).
o CrpykTypa nepeBbeB pemeHnil. Buasl pazaemsrommx KT
12. | JepeBbs pemreHuit PYKTYpa 2Iep P 1. BHIBL pash B ’
GyHKITHH.
. OOyuenus nepeBa permeHnid. Anroputm Random KT
13. | JepeBbs pemreHuit i siepesa p p ’
Forest.
OO0ydJeHue Ha Hepa3MEUCHHBIX JaHHBIX. KT
14. | Knactepu3zarus Knacrepuzauus. Mepapxuueckas KiiacTepu3amus.
Mertoa K-cpennux, DBSCAN u ap.
O0630p METOJIOB KJIaCTEPU3ALINH, PEATH30BAHHBIX B K, T
15. | Knacrepuzanus P A PH3ALIHI, P ’
oubamoteke sklearn.
AHcam011 aITOpUTMOB MalllMHHOTO 00yYeHUs. K, T
16. | AncamOneBbie METOMBI o
ArperupoBanue Mojeneit
. AHCamOun pemaronux JepeBbeB. Meto KT
17. | AuncaMmOneBble METOIBI " p HIX 2Iep N A i
ciy4aiiHoro jieca. ['paeHTHbIA OyCTHHT.

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - komroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He mpenycMmoTrpensl

IHpumeuanue: JIP — omuem/3auwpuma nabopamopnoil pabomut, KII - evinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
TeKyLier
Ne HaumenoBanmue pasaesia (TemMmbl) HanmeHoBaHue J1a00paTOPHBIX padoT 0
KOHTPOJ
i
1 2 3 4
[IpuMepb! NCTIOIB30BaHHS METOI0B MAIIMHHOTO 00yYeHHS P3
UL IPaKTHYeCKX 3a1a4. Kpartkuit 0630p cHHTaKcuca
1. BeeeHne B MalmHHOE 00y4YeHHe
s3pika Python. Berpoennsie onepanuny U QyHKIMH, THIIBI 1
CTPYKTYpBI JAHHBIX.
bubmmortexn NumPy u SciPy. Matpuist. PaspexenHbie P3
Mmatpuibl. MHaekcupoBanue, cpe3bl. O0beIMHeHHE
MaccuBOB. bubmoreka pandas. 3ampockr k Tabnumam:
2. BeeeHne B MalmHHOE 00y4YeHHe
BBIOOpKA CTPOK/CTOJIOIIOB IO 3aJaHHBIM KPUTEPHUSIM.
Moaudukarms 3neMeHToB Tabaunbl. JlobaBieHne
CTPOK/CTOJIOIOB.
I'pynnupoBka u arperuposanue. O6beJHEHHE TAOINIL P3
3 BRe/ieH e B MAITHHHOE 05yeHUe (pasnuuHble BUIBI join). MHOrOMEpHBIE JaHHBIE:

mynbTHUHACKCH. Onepannu stack-unstack. IToctpoerne
CBOJHBIX Tabuwil (pivottables).




®opma

12. | Jepesbs peuienuii

TeKy1er
Ne HaumenoBanue pasaesa (TemMmbl) HanmenoBanue j1abopaTopHbIX padoT 0
KOHTPOJI
i
1 2 3 4
OmucarenbHble cratuctiku. O630p 6ubanorexk matplotlib, P3
4, JIuneitHble MOJENH PErpeccHu seaborn, bokeh. ba3oBble THIIBI BU3yalnU3alMy JaHHBIX.
3nakoMcTBO ¢ 6ubanoTekoi scikit-learn (sklearn).
. [IpenobpaboTka naHHBIX. MeTO TTaBHBIX KOMIIOHEHT. P3
5. JIuueiiHble MOJEN perpeccuu
Pa6oTa ¢ MponmynIeHHBIMU 3HAYCHUIMHU
. INomuuoMuansHas perpeccus. CMeIeHue U JUCIEPCHsL.
6. JIuneiiHble MOJEIN perpeccuu perp ! A p P3
['pebOHEBas perpeccusi.
eneBast KITHST JIOTHCTHYECKOH perpeccu.
7. JlorucTuueckas perpeccus 1 bymxt oH perp P3
Perynsipusauust JIOTHCTHYECKOH pErpeccuH.
Omnpenenenus 1eneBoii MeTpuKH kadecTBa. CpaBHEHHE P3
8. Jloructuueckas perpeccus Pa3IMYHBIX METPHUK KadecTBa Mojeneil. Pabora ¢
HecOaJlaHCHPOBAaHHBIMHU HabopaMu
Peanmzanys perpecCHOHHBIX M KITacCU(HUKAIIMOHHBIX P3
9. Knaccudukanus perpect ¢
Mozeneit ¢ momorpio sklearn.
Pabora ¢ cuHTeTHUECKUMHY JaHHBIMH. Peanusarus metona P
10. | Knaccuduxanms bt it it 3
I'PaJMEHTHOTO CITYCKa.
Peanmzarus Moneneit Ha OcCHOBe MeToa k-Okaimmx
11. | Knaccuduxarms 0 e a P3
coceliell MeTo/1a OIOPHBIX BEKTOPOB
[MpaBuia 1 aHamu3 KauecTBa (TOYHOCTB, IIOJIHOTA). AHAIN3 P3

¢ nomo1sio ROC kpuBoii. AITOPUTM HOCTPOCHUS
JICPEBbEB PELICHUM.

. . Kpurtepuii nHGOpMaIIMOHHOTO BEIUTPHIIIA M KPUTESPUI P3
13. | Hepesbs peniennii puTep bop P pHTep
JUxueu. Jleca penmaromux 1epeBbeB.
ANTOPUTMBI KJIACTEpU3aLUH C GUKCHPOBAHHBIM P
14. | Knacrepusanms p P ¢ P 3
KOJIMYECTBOM KJIACTEPOB.
. AJITOPUTMBI KJTAaCTEPU3AIMH 110 TIOTHOCTH. P3
15. | Knacrepusanus p p
Hepapxudeckasi KJIaCTepU3aIIHsL.
Peanuszanus Mozenel ¢ moMoIIbI0 METOAA TPAAUEHTHOIO P3
16. | AucamoOieBble METOBI OyCTHHTa, METO/Ia CITyJaliHOTO Jieca. biieHTuHT 1
CTEKKHHT.
Peanmzarys MoJesneil ¢ MOMOIIBIO METO/Ia IPaTHEHTHOTO P3

17. | AucambneBblie METOIBI

OycTuHra, MeTo/1a CIry4aifHoro jieca. MeToabl oToopa
npu3HakoB. ONTHMH3ANNS THIIEPIIAPaMETPOB

IHpumeuanue: JIP — omuem/3awpuma nabopamopnoil pabomut, KII - evitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

He npenycMmoTrpensl

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJIbHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITAHBI

Ne Bun CPC T10 BBITOJIHEHUIO CAaMOCTOSITENbHOM paboThI
1 2 3
1 |Uzyuenue Metoauyeckue ykasaHUs O OpraHU3alldid CaMOCTOSITEIbHOM
TEOPETUYECKOTO paboThI CTYJEHTOB, YTBEPXKICHHbIE kadenpoit
Marepuaia MH(OPMALIMOHHBIX TeXHoJorui, mporokona Nel ot 30.08.2019

2 Pemenue 3amau

Mertonuueckrue yKazaHusi MO OpPraHU3alUH CaMOCTOSITEIbHOU
paboThI CTYZEHTOB, YTBEPKIACHHbIC kadenpoit
MH(OPMALIMOHHBIX TeXHOJ0ruH, mpotokos Nel ot 30.08.2019




Y4eOHO-MeTOIMYeCKHe MaTepualibl Ul CaMOCTOSTEIBHONM pPa0OThl OOYdYaIOIIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHMUYEHHBIMU BO3MOXKHOCTAMU 3710poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIIH:

JUist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI' 0 TIOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaiimns.

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO arapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yJaroumxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBun ¢ TpeboBanusmu ®PI'OC B mporpamMma JUCLUIUIMHBI NPEAYCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIoLMX 00pa3oBaTe/IbHbIE TEXHOJIOTHUHU: UYTEHUE
JEKIMA C WCIOJb30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTWHA; METOJ MallbIX Tpymm, pa3dop
IPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
ITpu 0OyueHnn UCTIONB3YIOTCS CIEAYIOIUEe 00pa30BaTEIbHbBIE TEXHOIOTHH:

— TexHonorust KOMMYHHKaTHBHOTO OOydYeHHMs — HampaBieHa Ha (OPMHUpPOBAHHE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpas sIBJIsieTCsl 0a30BOM, HEOOXOAMMOM AJ1st
a/IanTallid K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHONH KOMMYHHUKAIIUH.

— TexHonorust pa3zHoypoBHeBoro (auddepeHInpoBaHHOr0) O0Y4YeHHUs — MpeAroiaraer
OCYIIECTBIICHHE TO3HABATEIILHOW NEATENILHOCTH CTYICHTOB C YYETOM WX WHIMBHIYaTbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEaTU30BbIBATH CBOM TBOpPYECKUN
norernuan. Co3aHue W HUCIOJIB30BAHUE JAMATHOCTHUECKHX TECTOB SIBIAETCS HEOThEMJIEMOM
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHonoruss MOIYJIBHOrO OOyYeHUsT — TMpelycMaTpuBaeT JeleHHE COJep KaHus
JUCIIUIUIMHBI HA IOCTaTOYHO aBTOHOMHBIE pa3/iesbl (MOAYIIH), MHTETPUPOBaHHBIE B OOIINI KypC.
— HWudopmannonHo-koMmyHuKanmonnsle TexHoiorun (MKT) - pacmmpsoor pamxu

00pa30BaTeNbHOTO MpOIlecca, MOBHIMIAs €ro MPaKTHYECKYI HAmpaBiIeHHOCTh, CHOCOOCTBYIOT
WHTEHCU(DHUKAIIUA CaMOCTOSITEIbHON pPa0OThl ydYalIMXCsi W TOBBIIMICHUIO TTO3HABATEIbHOU
akTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 BuAa TEXHOIOTHI:

— TexHoJOrusl HCHOJb30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IM03BOJIsET 3((HEKTUBHO
JIOTIOJTHUTD MPOLIECC O0yUYEHUS S3bIKY Ha BCEX YPOBHSIX.
— UHTepHeT-TeXHONOTUH — TMPEAOCTABISIOT IIMPOKHME BO3MOXKHOCTH JJIsl  IOMCKa

uH(pOpMaInH, pa3pab0TKU HAYYHBIX IPOEKTOB, BEICHUS HAYYHBIX HCCIEIOBAHUN.

— TexHonoruss WHAUBUAYyATH3AIMM OOYYEHHsS — TMOMOTAaeT pPeaJr30BBIBATH JMYHOCTHO-
OpUEHTUPOBAHHBIM TOAXOJA, YYMUTHIBAS WHIUBUAYyaldbHbIE OCOOEHHOCTH U MOTPeOHOCTU
YYaIIUXCS.

— IlpoekTHass TeXHOJNOTUSA — OPUEHTUPOBAHA HAa MOJIETUPOBAHUE COLIMAIBHOIO
B3aUMOJICMCTBUSL Y4YaIllUXCA C LEJbI0 PEIIeHMs] 3aJadyd, KOTopas OIpeAenseTcs B paMKax
npodeccuoHanbHOM MOATOTOBKH, BBIACISSA Ty WIH UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss o0y4deHUss B COTPYJHHYECTBE — peaU3yeT HICI0 B3aUMHOTO OOydYeHUS,
OCYLIECTBIISIA KaK HMHAUBUIAYAIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIIEHUE
y4eOHBIX 3a7a4.



— HWrpoBas TexHOIOrusl — MO3BOJIACT Pa3BUBATH HABBIKA PACCMOTPEHMS Psifia BO3ZMOXKHBIX
CHoco0O0B pelIeHus MpoOsieM, aKTUBU3UPYS MBIIUICHUE CTYJICHTOB U PAaCKpbIBask JTMYHOCTHBIN
MOTEHLHAJ KaXKI0T0 Y4aIlerocs.

— TexHonorust pasBUTHS KPUTHUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JHMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCUTHCA K HH(POPMALUHU, YMEHHUIO
0TOMpaTh UH(OPMALMIO [T PELIEHUS TOCTAaBIEHHON 3ajauu.

KommiekcHOe MCroibp30BaHUEe B y4eOHOM IPOLIECCE BCEX BBIMICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIHMPYIOT JINYHOCTHYIO, HMHTEJUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIC
IPOIIECChl, CIHOCOOCTBYIOT (OPMHPOBAHUIO KOMIETEHIMH, KOTOPBIMH JOJDKEH o0ajgaTh
OyayIuii CieluanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BATEIbHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOsI:

— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHasI ACATEIbHOCTb CTYIEHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIMJIEPA, HAIIPABJICHHAs HA pellieHHe 00IeH 3a1aun MyTEM TBOPUYECKOTO CIIOKEHUS
pE3yJbTaTOB MHAMBUAYAJIbHONM pabOThl UJIEHOB KOMAHJbl C JECJIIEHUEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH,;

— IPOEKTHas TEXHOJIOTUS - MHAMBUIYyalbHAsl WIM KOJUIEKTUBHAS JESITEIbHOCTD 110 0TOOPY,
PaCIpENENICHUI0 U CUCTEMAaTU3allMd MaTepUasa 1o OIpPEIEICHHON TeEME, B Pe3yJbTaTe KOTOPOU
COCTaBIISIETCS IPOEKT;

— aHaIu3 KOHKPETHBIX CUTyallMi - aHalIMu3 peajibHbIX MPOOJIEMHBIX CUTYalMi, UMEBIINX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHOW NesSTeNbHOCTH, W MOWCK BapHaHTOB
JY4YILINX PELICHUM;

— Pa3BUTHE KPUTUYECKOT'O MBIIUIEHUS — 00pa3oBaTebHasl JesTeIbHOCTb, HallpaBJIeHHAas Ha
pa3BUTHE y CTYIEHTOB PAa3yMHOTO, Pe(hJIEKCHBHOTO MBIIUICHUS, CIOCOOHOTO BBIABHHYTH HOBBIC
UJEHU U YBUJIETb HOBBIE BO3MOKHOCTH.

[Tongxox pa3bopa KOHKPETHBIX 3afad H CHUTYallMid IIMPOKO HCIOJIB3YETCS Kak
npernojiaBaTesaeM, Tak U CTyAEHTaMH BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH M aHaIn3a
pEe3yIbTaTOB CaMOCTOATENBHOM PabOTBl. DTO OOYCIOBIEHO TEM, YTO IpPU HCCIECJOBAaHUM U
pELICHUH Ka)K IO KOHKPETHOM 3a/1a4K UMEEeTCsl, Kak MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa3z0opa 1 OLIEHKHU 1L[e10M COBOKYITHOCTU KOHKPETHBIX CUTYallUi.

KOJINYECTBO
I/ICHOJ'[I)?.yeMBIe I/IHTepaKTI/IBHLIe 06pa30BaTeHLHLIe
CeMeCTp BI/II[ JAHATUA HHTepaKTHBHLIX
TEXHOJOI'UH
4acoB
[MpakTHueckue 3aHSITHS B peKUMax
JIP B3aUMOJICHCTBHUS «IIPETOAaBaTeb — CTYACHT» H 16
«CTYJCHT — CTYJCHTY»
Hroro 16

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapst, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tewmbl, 3amaHus ¥ BOIMPOCHI JJII CAMOCTOSITENLHON paboThl MpU3BaHbl CHOPMHUPOBATH
HaBbIKM TIOMCKa HH(OpMAalMK, YMEHHUS CaMOCTOSITENIbHO PpacHIMpATh U YIIyOJsATh 3HaHUS,
MOJTyYEHHBIC B XO/I€ JIGKIIMOHHBIX U MPAKTUYECKUX 3aHATHM.

[Toaxon pazdopa KOHKPETHBIX CUTYaIIUH IIMPOKO UCTIOIB3YETCS KaK IPeTo/iaBaTesieM, Tak
U CTYJCHTaMHU TIPH MPOBEICHUHU aHAIIN3a PE3yIbTaTOB CAMOCTOSATEIHHON PaOOTHI.

21.]'[5[ JUI ¢ OrpaHU4Y€HHBIMH BO3MOXXHOCTAMH 3J0POBbA MPEAYCMOTPEHA OpraHu3anund
KOHCYJIBTAIMH ¢ UCMIOJIb30BaHNEM DIIEKTPOHHOMN MOYTHI.

JIIst 7T ¢ HApYIICHUSIME 3PCHUS

— B IieyaTHOU popme yBeTHMUEHHBIM MIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J17is U1 ¢ HApYIICHUSIMU CITyXa:

— B TIe4aTHOU opme,



— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JList i1l ¢ HapyIEeHUs MU ONIOPHO-JIBUTATEIBLHOTO anmnapara:

— B IIeYaTHOM ¢opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jns M1 ¢ orpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBBbS MPEIYCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

JlaHHBIN TIepeYeHh MOXET OBbITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yyJarouuxcs.

4, OIIeHO‘IHbIe H METOAUIECCKUE MaTEePpHUAJIbl
4.1 OueHouyHble cpeAcTBa UIA TeKyHIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlUN

OneHouHbIe CpelcTBa MpEJHA3HAYCHBI U KOHTPOJIA M OLEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUH 00y4arolMxcsl, OCBOMBILMX HpPOrpaMMy y4yeOHOM JMCLUMIUIMHBI «Ha3BaHHUE
JVICTIATUTHHBDY.

O1eHOYHBIE CPEJCTBA BKIIOYACT KOHTPOJIbHBIE MaTEpPHAIIbl Ul MMPOBEACHUS TeKYIIero
KOHTpPOJIsI B (hopMe TECTOBBIX 3aJaHull, pa3HOYPOBHEBBIX 3a/laHUM, U IPOMEKYTOYHOI
aTTecTanuu B (hopMe BONPOCOB U 33/IaHUH K SK3aMEHY.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

3JI0pOBBSI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOXKHOCTSIMU 3710POBbS
NPEIOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— [IPU NPOBEJICHUH IPOLEAYPhl OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBACTCS MCIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TpOLEAypa OLEHMBAHUS pPE3YyJIbTaTOB OOyYeHHMs IO AMCLUUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa ornieHMBaHUs Pe3yIbTaTOB OO0Y4YeHMs MHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBBSI 10 JUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpuBaeT IPeIOCTaBICHUE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUSATHS
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATEJIbHOTO amnapara:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEICTB A/l TeKyIlIeil U MPOMEeKYTOYHOM aTTecTallui

HaumenoBanue
KoHnTponupyemslie .
Ne a31eb1 (Temb) Kon xoHTpOIMpyemoit OIICHOYHOT'O CPEJICTBA
/1 pHHCHHHHHHH* KOMITETEHITNH (MJIH €€ YaCTH) Texymuii IIpomexxyTouHas
KOHTPOJIb aTTecTanus




Beenenue B MammmHHOE
oOyueHme

MK-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)
UTIK-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 JIp.1 31.)
WTIK-4.26 (A/01.5 V.3)
WTIK-4.30 (A/01.5 Tn.2)
WTIK-4.31 (A/01.5 Tn.3)
MK-7

UTIK-7.1 (D/03.6 31.1)
WTIK-7.2 (D/03.6 31.2)
WTIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 [Ip.1 3n.)
Vmers WIIK-7.16 (D/03.6 V.1)
WIIK-7.17 (D/03.6 V.2)
WIIK-7.21 (A/01.5 Tn.3)

Tunosvie
mecmoguvle
3a0anus 1-5

Bonpoc na
akzamene 1-4

JIuHelHbIE MOEITN
perpeccuu

MK-4

UIIK-4.1 (D/03.6 31.2)
WIIK-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 3n.)
UTIK-4.26 (A/01.5 V.3)
WIIK-4.30 (A/01.5 Tn.2)
WIIK-4.31 (A/01.5 Tn.3)
K-7

WIIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
WTIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 [Ip.1 31.)
Vumers WIIK-7.16 (D/03.6 Y.1)
WTIK-7.17 (D/03.6 V.2)
WTIK-7.21 (A/01.5 Tn.3)

Tunosvie
mecmoguvle
3a0anus 6-8

Tunosvie
KOHMPOIbHble
3a0anus 1-2

Bonpoc na
okzamene 5-7

Jloructnyeckas
perpeccust

TIK-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)
UTIK-4.17 (A/01.5 3n.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.)
UTIK-4.26 (A/01.5 V.3)
WTIK-4.30 (A/01.5 Txn.2)
WTIK-4.31 (A/01.5 Tn.3)
TK-7

WTIK-7.1 (D/03.6 31.1)
WTIK-7.2 (D/03.6 31.2)
WTIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 [Ip.1 3n.)
Yumers MIK-7.16 (D/03.6 V.1)
WTIK-7.17 (D/03.6 V.2)
WTIK-7.21 (A/01.5 Tn.3)

Tecmosguvie
sonpocwt 9-11

Tunosvle
KOHMPOIbHble
3a0anus 3

Bonpoc na
okzamene 8




Krnaccudukarms

MK-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)
UTIK-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 JIp.1 31.)
WTIK-4.26 (A/01.5 V.3)
WTIK-4.30 (A/01.5 Tn.2)
WTIK-4.31 (A/01.5 Tn.3)
MK-7

UTIK-7.1 (D/03.6 31.1)
UTIK-7.2 (D/03.6 31.2)
WTIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 [Ip.1 3n.)
Vmers WIIK-7.16 (D/03.6 V.1)
WIIK-7.17 (D/03.6 V.2)
WIIK-7.21 (A/01.5 Tn.3)

Tunosvie
mecmoguvle
sa0anus 12-14

Tunosvie
KOHMPOJIbHbIE
3a0anus 4-6

Bonpoc na
axzamene 9-13

HepeBbs perieHnit

MK-4
UIIK-4.1 (D/03.6 31.2)
WIIK-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 3n.)
UTIK-4.26 (A/01.5 V.3)
WIIK-4.30 (A/01.5 Tn.2)
WIIK-4.31 (A/01.5 Tn.3)
K-7

WIIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
WTIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 [Ip.1 31.)
Vumers WIIK-7.16 (D/03.6 Y.1)
WTIK-7.17 (D/03.6 V.2)
WTIK-7.21 (A/01.5 Tn.3)

Tunosvie
mecmoguvle
3a0anus 15

Tunosvie
KOHMPOIbHblE
3a0anus 7

Bonpoc na
axzamene 15-17

Knacrepuzanus

TIK-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)
UTIK-4.17 (A/01.5 3n.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.)
UTIK-4.26 (A/01.5 V.3)
WTIK-4.30 (A/01.5 Txn.2)
WTIK-4.31 (A/01.5 Tn.3)
TK-7

WTIK-7.1 (D/03.6 31.1)
WTIK-7.2 (D/03.6 31.2)
WTIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 [Ip.1 3n.)
Yumers MIK-7.16 (D/03.6 V.1)
WTIK-7.17 (D/03.6 V.2)
WTIK-7.21 (A/01.5 Tn.3)

Tunosvie
mecmoguvle
3a0anus 16 -18

Tunosvie
KOHMPOJIbHblE
3a0anus 8-9

Bonpoc na
okzamene 14




MK-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)
UTIK-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 JIp.1 31.)
WTIK-4.26 (A/01.5 V.3)

Tunosvie
mecmoguvle
sa0anus 19-21

7 AHcaMOJIeBBIE METOBI NIIK-4.30 (A/01.5 Tn.2) Tunossie fggj; eCHZa] $-20
WIIK-4.31 (A/01.5 Ta.3)
KOHMPOIbHbIE
MnK-7
3aoanus 10

UTIK-7.1 (D/03.6 31.1)
UTIK-7.2 (D/03.6 31.2)
WIIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 [Ip.1 3n.)
Vmers WIIK-7.16 (D/03.6 V.1)
WIIK-7.17 (D/03.6 V.2)
WIIK-7.21 (A/01.5 Tn.3)

HOK333Te.]'[l/l, KPUTECPHUH U LIKAJIa OUEHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHI Uil

CootBercTBe IOPOrOBOMY VPOBHIQ OCBOCHMS KOMIETEHLUUH IJIAHUPYEMbBIM
pe3yibraTaM OOyueHHS U KPUTEPUSM HX OLICHHUBAHUS (OLICHKA: YOBJETBOPUTEIHLHO /3a4TEHO):
IIK-4 Cnoco0eH NpUMEHATHL COBPEeMEeHHbIe HH(OPMALMOHHBbIE TEXHOJOTHHM HPH
NPOCKTHPOBAHMH, PeATH3ALHMHU, OLlCHKE Ka4yecTBa U aHAIu3a 3(PPEeKTUBHOCTH
NMPOrpaMMHOI0 o0ecrnedYeHus AJIsl PelICHUs 32/1a4 B Pa3JMYHBIX NPeJIMETHBIX

o0s1acTax
3HaTh NIIK-4.1 (D/03.6 31.2) Tunossle pemieHust, OMOIMOTEKH MPOTrPAMMHBIX MOAYJIEH,
malJaoHbl,  KJacchl ~ OOBEKTOB,  MHMOPMAlMOHHBIE  TEXHOJOTMH  IIpH

IIPOEKTUPOBAHMH, peaTM3allii, OLEHKe KadecTBa W aHaiu3a 3((EeKTHUBHOCTU
MPOTPaMMHOTO OOECTICYeHHS ISl PEIIeHHs 337ad B Pa3IHMYHBIX HPEIMETHBIX
00IacTsIX ¢ TIOMOIIBIO s3bIKa ITporpaMMupoBanus Python

NIIK-4.2 (D/03.6 3u.3) Meronabl U cpencTBa, COBpEMEHHbIE MH(GOPMAIMOHHbIE
TEXHOJIOTUU MPOEKTHUPOBAHUS MPOrPAMMHOI0 00ecrieueH st A peleHns 3a/1a4 B
Pa3MMYHBIX IPEMETHBIX 00JIacTIX

NIIK-4.5 (C/16.6 31.2) UHCTpYMEHTHI, METOIbI U COBPEMEHHBIE HH(GOPMAIIMOHHbBIE
TEXHOJIOTUU TpoeKTHpoBaHus W am3aitHa VC, cpemnctBa pa3paboTKH HporpaMm
PyCharm, Google Collab

NIIK-4.7 (C/16.6 31.5) [IpenmeTHas o6acTh aBTOMAaTU3AIMH NIPU PELICHUH 3a/1a4
B PA3JIUYHBIX MPEJAMETHBIX 007acTAX

NIIK-4.17 (A/01.5 3n.1) Llenu u 3ama4u MPOBOIUMBIX UCCIIEIOBAHHI U pa3padOTOK
IIPU PELICHNUH 33734 B pa3IMYHBIX MPEIMETHBIX 00JIaCTsIX

NIIK-4.18 (A/01.5 3u.2) Metonasl aHanmu3a U OOOOIIEHUS] OTEYECTBEHHOTO U
MEXTyHAPOAHOTO OMbITa 00JaCTH MHPOPMALMOHHBIX TEXHOJIOTUI

NIIK-4.20 (A/01.5 3u.4) Metoasl mpoBeNeHHUs] SKCIEPUMEHTOB U HaOIIO/IEHUH,
000011eHus 1 00pabOTKH Pe3yNbTaTOB PabOTHI TPOrPAMMHOTO 0OeCTIeUeHUs
NIIK-4.21 (A/01.5 Hdp.1 3H.) [desTenpHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3ajad
AHAJIMTUYECKOTO  XapakTepa, IMpeanojaralolux BbIOOp ©  MHOroobpasue
aKTyalbHBIX CIOCOOOB pemeHHsl 3amady ¢ TPUMEHEHHEM COBPEMEHHBIX



YMmeThb

Baanern

K-/

3HaTh

YMmerhb

Baagern

MH(QOPMAIIMOHHBIX TEXHOJIOTHH TIPH NPOEKTUPOBAHUM, pEaIH3aliH, OICHKE
KayecTBa M aHaN3a 3PPEKTUBHOCTH TPOrPAMMHOTO 00eCIIeueHUs

UIIK-4.26 (A/01.5 V.3) llpumeHATh COBpEMEHHBIE METOABI aHAJM3a HAay4YHO-
TEeXHUYECKOH MHpOopMauu

NIIK-4.30 (A/01.5 Tn.2) C6op, oOpaboTka, aHAIM3 M OOOOIICHUE IEPEIOBOTO
OTEYECTBEHHOIO W  MEXAYHAPOJHOTO OmNbITa B O0JIACTH  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHH, B TOM YHCIIE sI3bIKa MporpaMMmupoBanus Python u
cpencts paspadboTku mporpamm PyCharm, Google Collab

HIIK-4.31 (A/01.5 Tn.3) C6op, 0O6paboTKa, aHATM3 U OOOOIIEHUE PE3yIhTATOB
IKCIIEPUMEHTOB U HCCJICIOBAaHUN B 0OOJIACTH COBPEMEHHBIX WH()OPMAIMOHHBIX
TEXHOJIOTUH, B TOM YKCJIE SI3bIKa IIPOorpaMMupoBanus Python u cpeicTs pa3paboTku
nporpamm PyCharm, Google Collab

Crnoco0eH HMCNO/Ib30BaTh COBPEeMEHHbIe METOAbl Pa3padoTKH W peaju3alnuu
KOHKPETHBIX aAJITOPUTMOB MAaTeMATHYeCKHX Mojesieii Ha 0a3e S3bIKOB
NPOrpaMMHUPOBAHUS H MAKETOB MPUKJIATHBIX MPOrPaMM MO/IeJTUPOBAHUS
UIIK-7.1 (D/03.6 3H.1) IlpuHUOMOB MOCTPOEHUS APXUTEKTYpPhl MPOTPAMMHOTO
o0ecreYeHnss U BUBI apXUTEKTYPhl POTPAMMHOTO 00ECTIeYeHHs, COBPEMEHHBIE
METOJIbI Pa3pabOTKu MU peajn3alii KOHKPETHBIX alTOPUTMOB MaTeMaTUYECKUX
MOJIeTIeii Ha s3bIKe porpammupoBanus Python

NIIK-7.2 (D/03.6 31.2) Tunossle pemieHusi, 0MOIMOTEKH MPOTPAMMHBIX MOJYJIEH,
mabJIOHbI, KJIacChl OOBEKTOB, HMCIOJb3yeMble IMPHU pPa3paboTKe W peanu3ariu
KOHKPETHBIX ~ allfOPUTMOB  MaTeMaTHYeCKMX Mojeneil Ha 0a3e  SI3bIKOB
porpaMMUpPOBaHus, B TOM uuciie Python u makeToB MpUKIaIHBIX MPOrpamMm
MOJIETTUPOBAHUS

NIIK-7.14 (A/01.5 3un.2) Metoasl aHanu3a U OOOOIIEHHS] OTEYECTBEHHOTO U
MEXAYHApOAHOTO OMBITa B 0O0JAacTH pa3paboOTKU M peaau3aluu alropuTMOB
MaTeMaTH4YeCKUX Mojesel Ha 0a3e si3plka mporpammupoBanus Python u maketoB
NPUKJIaIHBIX POrpaMM MojenupoBanus numpy, sklearn

HIIK-7.15 (A/01.5 Hp.1 3H.) HdesTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3aad
AQHAJIMTUYECKOTO  XapakTepa, NpeAnojiaralolliuX BBIOOp U MHOrooOpasue
aKTyaJIbHBIX CLIOCOOOB pEIlIEHUs 3a/1a4 MaTeMaTHYeCKOro MO/IEIMPOBaHus Ha 0ase
s3pIKa MporpaMMupoBaHus Python © makeToB MPHKIAAHBIX — MPOrPaMMm
MojenrpoBanust numpy, sklearn

HIIK-7.16 (D/03.6 VY.1) Hcnons30BaTh CYIIECTBYIOIIME THUIIOBBIE PEIIECHUS H
11a0JIOHBI, COBPEMEHHBIE METOJbl pPa3pabOTKM U pealu3allid KOHKPETHBIX
AJITOPUTMOB MaTeMaTUYECKUX MoOjIesiel Ha 0a3e si3bIka mporpaMmupoBanus Python
Y MaKeTOB MPHUKJIAJHBIX IPOTPaMM MoJienupoBanust numpy, sklearn

UIIK-7.17 (D/03.6 VY.2) IlpumeHsAT, METOAbI U CpPEICTBAa IMPOECKTHUPOBAHUS
POrpaMMHOT0 oOecreueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEpQEHCOB TpH peanu3alii KOHKPETHBIX QJITOPHUTMOB MaTeMaTHYECKHX
MoJeneil Ha 0a3e s3bIKa nporpamMmmupoBanus Python

UIIK-7.21 (A/01.5 Tn.3) Coop, oOpaboTka, aHAMU3 U OOOOIICHHE PE3YIHTATOB
OKCIIEPUMEHTOB W  HCCJIENOBaHMM B 0OJACTH 3HAHWA  aJTOPUTMU3AINH
MaTeMaTHYECKUX Mojieel Ha 0Oa3e si3pika mporpamMmupoBanus Python u makeTtoB
NPUKJIaHBIX POrpaMM MojieupoBanus numpy, sklearn



Cootserctere  0A30BOMY _YPOBHI0  OCBOEHMSI KOMIIETEHLUH  IUIAHHPYEMBIM
pe3ysbTataM O0Y4eHHUS M KPUTCPHUSAM HX OICHUBAHUS (OI[CHKA: XOPOLIO /3aYTEeHO):

I1K-4

3HaTh

YMmeThb

Baangernb

IK-7

3HaThL

Cnoco0eH nmpuUMeHAATH COBpPeMeHHble HMH(OPMANMOHHbIE TEXHOJOIMH TPHU
NPOEeKTHPOBAHUM, PeaTU3alUN, OlleHKe Ka4yecTBa U aHAIU3a I(PPeKTHBHOCTH
NPOrpaMMHOI0 oGecrieyeHus1 JJsl pelieHus 321a4 B Pa3JHYHbIX MpPeIMeTHBIX
olJ1acTsx

HIIK-4.1 (D/03.6 3u.2) CoppeveHHbIC THIOBBIC pelIeHUs, OUOIMOTEKH
MPOrPaMMHBIX MOJyJeH, MabIoOHbI, KIAcChl OOBEKTOB, HH(POPMAIIMOHHEIC
TEXHOJIOTUU TMpPH NPOEKTUPOBAHUHU, pEAM3allMM, OLEHKE KayecTBa M aHaiu3a
3¢ (HEeKTHBHOCTU MPOTPAMMHOTO OOECIICUCHHUS IS PEIICHHS 33a]a4 B Pa3IUYHBIX
MPEAMETHBIX 00JIaCTAX C MOMOIIBIO sI3bIKa MporpaMmupoBanust Python

NIIK-4.2 (D/03.6 3u.3) Meroabl U cpencTBa, COBPEMEHHbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUHU MPOEKTUPOBAHMS IPOrPaMMHOr0 00ecreueHus AJIsl pelleHus 3a7a4 B
Pa3IMYHBIX MPEIMETHBIX 00JIaCTIAX

UIIK-4.5 (C/16.6 3n.2) Coppemennbie HHCTPYMEHTBI, METOABI U COBPEMEHHBIE
nH()OPMAIIMOHHBIC TEXHOJOTUU TIpOeKTUpoBaHuss W mu3aiiHa MC, cpencrtsa
pa3pabotku nporpamm PyCharm, Google Collab

NIIK-4.7 (C/16.6 31.5) [IpenmeTHas 061acTh aBTOMATU3AIMH NIPU PEUICHUH 3a/1a4
B PA3JIMYHBIX TPEIMETHBIX 00JIACTIX

NIIK-4.17 (A/01.5 3n1.1) Uenu u 3a1auu IpOBOAUMBIX HCCIEI0BAaHUMN U pa3paboTok
IIPY PEIICHUH 33]1a9 B Pa3IMYHBIX IPEIMETHBIX 00JIACTAX

HIIK-4.18 (A/01.5 3n.2) Hogeiimme MeTroasl aHanmu3a ©  000OIICHHS
OTEYECTBCHHOTO W MEXKIYHAPOJHOTO OMbITa 00JIacTH WHGOPMAIMOHHBIX
TEXHOJIOTHI1

NIIK-4.20 (A/01.5 3u.4) CoBpemMennbie METOABI MPOBEACHUS SKCIIEPUMEHTOB U
HaOmoieHui, 00o0meHnsT U 00pabOTKH pe3ylbTaToB PadOTHl MPOrPaMMHOTO
obecrieyeHus

UIIK-4.21 (A/01.5 [dp.1 3n.) [eATenbHOCTh, HalpaBlieHHas Ha pELICHUE 3a7ay
AHAJTUTHYECKOTO  XapakTepa, Mpeanojaralolux BbIOOp W MHOrooOpasue
aKTyallbHBIX CIIOCOOOB pelIeHHs] 3afad ¢ [PUMEHEHHEM COBPEMEHHBIX
WH()OPMAMOHHBIX TEXHOJOTHH MPU MPOCKTUPOBAHUH, pEAM3AIMH, OICHKE
KauecTBa 1 aHanu3a dQPEeKTUBHOCTH MPOTPAMMHOTO 0OeCTIeUeHUs

NIIK-4.26 (A/01.5 V.3) IlpuMeHATh HOBElilIe COBPEMEHHbIE METOABl aHAIHM3a
HAYYHO-TEXHHUUYECKOW HHPOPMALIUU

NIIK-4.30 (A/01.5 Tn.2) C6op, oOpaboTka, aHaIM3 B 0OOOIICHHE TEPEIOBOTO
OTE€YECTBEHHOI'O U  MEXJAYHApOJHOTO OmbiTa B  O0JIACTM  COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHH, B TOM YHUCIIE sI3bIKa MporpaMmupoBanus Python u
cpencts paspabortku mporpamm PyCharm, Google Collab

NIIK-4.31 (A/01.5 Tn.3) C6op, 0O6paboTKa, aHamu3 U 000OIIEHNE PE3yIHTATOB
HKCHEPUMEHTOB M HCCIEIOBAaHUN B 00JAaCTH COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUH, B TOM YKCJIE si3bIKa IporpaMMupoBanus Python u cpesicts pa3paboTku
nporpamm PyCharm, Google Collab

Crnoco0eH MCNOb30BATh COBPEMEHHbIE METOAbI Pa3spadoTKH M peaaTu3anuu
KOHKPETHBIX aJITOPUTMOB MAaTeMaTH4YeCKHX MojJejeil Ha 0a3e S3bIKOB
NPOrpaMMHPOBAHHUSA U NIAKETOB NPUKJIAJIHBIX IPOrPaMM MOJEJIMPOBAHUS
NIIK-7.1 (D/03.6 3n.1) Cospemennbie TPUHLIMIBI MOCTPOEHUS apXUTEKTYPhI
IPOrPaMMHOT0 00eCTeUeHHs U BUJIbI apXUTEKTYphl IPOTPaMMHOI0 OOecreyeHus,
COBpPEMEHHBIE METOJIbl Pa3pabOTKU U pealu3alud KOHKPETHBIX aJrOpPUTMOB
MaTeMaTH4ecKUX MOJesel Ha sSi3bIKe mporpaMMupoBanus Python



HIIK-7.2 (D/03.6 3n.2) CoBpeMeHHBIC THIIOBBIE pEIICHUs, OWOIMOTEKH
MPOrPaMMHBIX MOJyJed, MaOIOHBI, KJIAcChl OOBEKTOB, HCIOJNB3yeMbIE MPHU
pa3paboTKe U peaTu3alii KOHKPETHBIX aJITOPUTMOB MaTeMaTHYECKUX MOJIeNICH Ha
0asze A3BIKOB MPOrpaMMHUPOBaHUs, B TOM uuciie Python u makeToB mpukiagHbIX
poOrpamMM MOJICIIMPOBAHUS

WIIK-7.14 (A/01.5 3n.2) Hogeiimme MeToabpl aHaMM3a MW 000OIICHUS
OTEYECTBEHHOTO U MEXYHAPOIHOTO OIbITAa B 00JIACTH pa3padOTKU M peaTu3aIliuu
JITOPUTMOB MAaTEMAaTUYECKUX MOJIeNIel Ha 0a3e si3bIka mporpammupoBanus Python
Y MaKeTOB MPHUKJIAJIHBIX TPOrPaMM MoIeTupoBanus numpy, sklearn

NIIK-7.15 (A/01.5 Hp.1 3H.) [esTenbHOCTh, HANPABICHHAS HA PEIICHUE 3a]ad
AQHAJTUTHYECKOTO  XapakTepa, Mpeanojaralolux BbIOOp W MHOroooOpasue
aKTyaJIbHBIX CIIOCOOOB PEIICHUs 3a]]a4 MaTEMaTHIEeCKOTO MOJISITMPOBAHUS Ha 0aze
s3bIKa MporpaMMupoBanusi Python u makeToB MPHKIAAHBIX  [POTPaMM
MojenrpoBanust numpy, sklearn

Ymernb NIIK-7.16 (D/03.6 Y.1) DddextnrHo HCMONB30BaTh CYNIECTBYIOIIAE THIIOBBIC
peuieHrds ¥ 1Ia0JOHBI, COBPEMEHHBIE METOABl pa3paboTKU H peaau3aluu
KOHKpPETHBIX  aJFOPUTMOB  MaTeMaTHYEeCKMX Mojeneil Ha 0aze  sA3bIKa
nporpamMmmupoBanus PythOn u makeToB MPHUKIAAHBIX MPOTPAMM MOJCTHPOBAHUS
numpy, sklearn
WIIK-7.17 (D/03.6 V.2) [IpamoTHO TPUMEHATH METOABI M  CPEACTBA
MPOEKTHUPOBAHUS MPOTPAMMHOTO OOECTIeUeHHsI, CTPYKTYp JaHHBIX, 0a3 JaHHBIX,
MPOrpaMMHBIX ~HMHTEpP(ECcCOB TMpU peaau3aluud KOHKPETHBIX aJITOPUTMOB
MaTeMaTH4eCKUX Mojesel Ha 0a3e s3bika mporpamMmupoBanus Python

Baagers UIIK-7.21 (A/01.5 Tn.3) C6op, oOpaboTka, aHamu3 U 0000IIEHUE PE3yIhTATOB
IKCIIEPUMEHTOB M  HCCIACIOBaHM B OOJACTH 3HAHWH  AJTOPUTMHU3AIHH
MaTeMaTH4eCKUX Mojesel Ha 0a3e si3plka mporpaMMupoBanus Python u makeros
NPUKJIaIHBIX POrpaMM MojenupoBanus numpy, sklearn

CootBercTBre HPOJABHMHYTOMY VPOBHIQ OCBOCHHUS KOMIICTCHIIMHA IIAHUPYSMBIM
pe3yabTataM 00yYEeHHUs U KPUTEPUSAM MX OlCHUBAHUS (OICHKA: OTJIMYHO /3aUTEHO):

3unatb UIIK-4.1 (D/03.6 3u.2) CoBpemenHble THUIIOBBIE pEIICHUS, OUOIMOTEKH
MPOTrpaMMHBIX MOJYJIEH, MIa0JIOHbI, KiIacChl OOBEKTOB, HH(POPMAIMOHHBIE
TEXHOJIOTUU TPH TPOEKTUPOBAHUHU, pEAM3alMH, OIEHKE KayecTBa M aHalu3a
3¢ PEeKTUBHOCTH MPOTPAMMHOTO OOECTICUCHMSI ISl PEIICHUS 3a7a4 B Pa3IMUHBIX
MPEAMETHBIX 00JIACTSX C MOMOIIBIO A3bIKa MPOrpaMMHUpPOBaHust Python ra Beicokom
po(heCCUOHATTLHOM YPOBHE
NIIK-4.2 (D/03.6 3u.3) Meroabl U cpencTBa, COBPEMEHHbIE MH(GOPMAIMOHHBIE
TEXHOJIOTUU TIPOSKTHPOBAHUS MMPOTPAMMHOT0O 00ECTICUeHHsI 1Tl PeIIeHHS 3a/1a4 B
Pa3IMYHBIX MPEIMETHBIX 00JIaCTAX
NIIK-4.5 (C/16.6 31.2) Cospemvennbie HHCTPYMEHTBI, METO/IBI U COBPEMEHHBIE
nH(OpPMAIIMOHHBIE TEXHOJOTWU TpoeKkTupoBanuss u nuzaiiHa MC, cpencTtsa
paspabotku porpamm PyCharm, Google Collab
NIIK-4.7 (C/16.6 31.5) IlpeamerHast 061acTh aBTOMATH3AIMH [IPU PELICHUH 337134
B Pa3IMYHBIX TPEIMETHBIX 00JIACTIX
NIIK-4.17 (A/01.5 31.1) Llenu u 3a1aun MPOBOAUMBIX UCCIIEOBAHMI 1 pa3pabOTOK
TIPH PEIICHUH 33]1a9 B Pa3IMYHBIX TPEIMETHBIX 00JIACTIX
NIIK-4.18 (A/01.5 3n.2) Hogelimme MeTroasl aHanmu3a ©  000OIICHHS
OTEUECTBEHHOTO M MEXIYHApOJHOTO OIbITa 00JacTH HH(POPMAIIMOHHBIX
TEXHOJIOTUH HA BLICOKOM ITPO(DECCHOHATIBHOM YPOBHE
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NIIK-4.20 (A/01.5 3u.4) CoBpemMeHHbIC METOMABI MPOBEACHUS IKCIIEPUMEHTOB U
HaOMroIeHNUH, 0000IIeHNS W 00pabOTKH pe3ynbTaTOB PAOOTHI MPOrPAMMHOTO
obecrieyeHus

HIIK-4.21 (A/01.5 Hp.1 3H.) Dddexrtupnas nesaTeapHOCTh, HaNpaBleHHAs Ha
pelieHre 3aJad  aHATUTHYECKOTO XapakTepa, NPeanoJiaraloliuXx BhIOOp U
MHOr0o0Opa3ue akTyalbHBIX CIIOCOOOB peIIeHUs 3aJad C HIpUMEHCHHEM
COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTUN TIPU IPOSKTUPOBAHUH, PEaTH3AIIH,
OLIEHKE KavecTBa U aHaiu3a 3(pPpEeKTUBHOCTH MPOrpaMMHOTO 00ECTICUCHHUS

NIIK-4.26 (A/01.5 V.3) IlpumeHsaTh HOBelilllie COBPEMEHHBIE METO/bl aHan3a
HAyYHO-TEXHUYECKOH MHPOpMAITUU

NIIK-4.30 (A/01.5 Tn.2) Coop, oOpaboTka, aHAIM3 U 00OOIIEHHE TEPEIOBOTO
OTEUECTBEHHOTO ¥  MEXKIYHAapOJHOrO OIbiTa B OOJACTH  COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHIA, B TOM YHKCJIC A3bIKa MporpamMMupoBanus Python u
cpeacts  paspaborku mporpamm  PyCharm, Google Collab na Bricoxom
po(heCCHOHAILHOM YPOBHE

NIIK-4.31 (A/01.5 Tn.3) Coop, ob6paboTka, aHanMU3 U OOOOIICHHE PE3YIHTATOB
IKCIIEPUMEHTOB M HMCCIECIOBaHHI B 00JIACTH COBPEMEHHBIX WH()OPMAIMOHHBIX
TEXHOJIOTHH, B TOM YKCJIE SI3bIKa IporpaMMupoBanus Python u cpects pazpaboTku
nporpamm PyCharm, Google Collab ua sricokom npodeccrnonansHom yporHe

CnocodeH MCNOJIb30BAaTh COBPEMEHHbIE METOAbI Pa3padoTKH M peaau3anuu
KOHKPETHBIX AJITOPUTMOB MAaTeMATHYeCKHX Mojesieii Ha 0a3e S3bIKOB
NMPOrpaMMHUPOBAHUS U MAKETOB MPUKJIATHBIX MPOrPaMM MOEJTUPOBAHUS
UIIK-7.1 (D/03.6 3u.1) Copemennbiec TPUHIMIBI TOCTPOCHUS apPXUTEKTYPHI
MIPOrPaMMHOTO OOECIICYSHUS W BUJIBI ApXUTCKTYPBI IPOrPAMMHOTO 00ECIICUCHHSI,
COBpEMEHHBIE METOJIbI Pa3pabOTKU U pealu3alid KOHKPETHBIX alTOpPUTMOB
MaTeMaTHYECKUX MOjejIeld Ha s3bIKe IporpaMMmupoBaHus Python ma sricoxom
npo¢hecCuOHATbHOM YPOBHE

UIIK-7.2 (D/03.6 3u.2) CoBpeMeHHbie THUIIOBBIE peHICHUs, OWOIMOTEKH
MPOrPaMMHBIX MOJyNeHd, MabIoHbI, KJIacChl OOBEKTOB, HCIOJIb3yeMble MpH
pa3paboTKe U peann3alii KOHKPETHBIX aJlTOPUTMOB MAaTEMaTHUECKUX MOJIeNIeH Ha
0a3e sI3BIKOB MPOrpaMMHUPOBaHMs, B TOM dncie Python u makeToB mpHKIIagHBIX
MPOrpaMM MOJICTHPOBAHUS

HIIK-7.14 (A/01.5 3n.2) Hogeiimme MeTroAasl aHanmm3a ©  000OIICHHS
OTEYECTBEHHOTO M MEXYHAPOIHOTO OIBITA B 00JIACTH pa3padOTKH U peaTu3aIiiu
AJITOPUTMOB MaTeMaTHYEeCKUX MojIesiel Ha 0a3e si3bIka mporpaMMupoBanust Python
¥ TIAKETOB MPHUKJIAJHBIX MPOrpaMM MojenupoBanus numpy, sklearn na sricoxom
npo¢hecCHOHATBLHOM YPOBHE

HIIK-7.15 (A/01.5 Hp.1 3H.) [desTenpHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3aad
AQHAJIMTUYECKOTO  XapakTepa, MPeANojiaralolliuXx BBIOOp U MHOT00Opasme
aKTyaJbHBIX CIIOCOOOB PEIICHHS 33]]a4 MaTeMaTHIECKOTO MOJISITUPOBAaHUS Ha Oa3e
s3pIKa mporpaMMmupoBanuss Python W makeToB NPHKIAAHBIX — MPOrpamMMm
MojienrpoBanust numpy, sklearn

NIIK-7.16 (D/03.6 Y.1) DddextnsHo HUCMONb30BaTh CYHIECTBYIOIINE THIIOBBIE
pemieHust M IIAOJOHBI, COBPEMEHHBIE METO/Abl pPa3paboTKU U peanu3aluu
KOHKPETHBIX ~ aJTOPUTMOB  MaTeMaTHYECKUX Mojeneli Ha 0a3e  s3bIKa
nporpaMmupoBaHus PythOn u makeToB MPUKIAAHBIX MPOTPAMM MOJCITHPOBAHUS
numpy, sklearn ua Bricoxom npodeccronanbHOM YpOBHE



UIIK-7.17 (D/03.6 V.2) [IpamorHo TIPUMEHATH METOAbI M  CPEICTBA
MPOEKTUPOBAHMSI MPOTPAMMHOTO 00ECIeUeHUs, CTPYKTYp ITaHHBIX, 0a3 JaHHBIX,
MPOrPaMMHBIX ~HUHTEPPEHCOB TPU pean3allid  KOHKPETHBIX  aJIrOPHUTMOB
MaTeMaTHYECKUX MOJIesiel Ha Oa3e si3bIka mporpammupoBanus Python

Baagers UIIK-7.21 (A/01.5 Tn.3) CGop, oOpaboTka, aHanu3 U 0000IIEHUE PE3yIHTATOB
IKCIIEPUMEHTOB M  HWCCIACIOBaHM B OOJACTH 3HAHWH  AJTOPUTMHU3AIHH
MaTeMaTH4ecKuX Mojesel Ha 0ase si3blka nmporpamMmupoBanust Python u makeros
OPUKIaIHBIX [pOrpaMM  MojeiupoBanuss nNumpy, sklearn wa  Bricokom
poheCCHOHAIbHOM YPOBHE

TunoBbie KOHTPOJIbHBbIE 32IaHNSI UM HHbIE MATEPHAJIbI, HEO0OX0UMbIe [IJIl OLIEHKHU
3HAHUI, YyMEeHHU, HABHLIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMbI
(opMupoBaHUA KOMIIETEHIINH B MpoLiecce 0CBOeHHs 00pa30BaTeILHOI MPOrpaMMbl

Tunoewvie mecmoeuie 3a0anus

1) Memeoponoe Bacs xouem nocmpoums mMo0enb, NPOSHOUPYIOWYI0 memnepamypy 8030yxa na sasmpa. K xaxomy
Muny omHocumcs 0anHas 3adada?
—  Kuacrepuzanus
—  Kiaccudpukanms
—  PamwxupoBanue
—  Perpeccus
2) Joxmop Ilems xouem nocmpoums MoOeib, NPOSHOZUPYIOUVIO BO3MONCHOCHTb PAZGUMUSL OCTONCHEHUTL Y
nayuenma nocie onepayuu - 6ce au 6yoem 61a20N0aYUHO 8 meueHue HeCKOIbKUX credyiouux mecayes unu nem. K
KaKomy muny omHocumcs oannas zaoa4a?
—  PamxupoBanue
— Perpeccus
—  Kuacrepuzanus
—  Kiaccudpukanms
3) Acmponom Bums xouem nocmpoums Mooeib, KOMOpas, CMOJCem pa3oums usgecmubvle HayKe 36e30bl Ha 2pynnbl
NO UX XapaKxmepucmuxam, ¥moosl syuuie uzyuumes ux ocobennocmu. K xaxomy muny omuocumces oannas 3aoava?
—  Kiaccudukanus
—  Perpeccus
—  Kunacrepuzanus
—  PamwxupoBanue
4) B 3a0aue xako2o muna 8 odyuaioujeli sloopke 0ist 0ovekmos HET omeemog?
— Perpeccus
—  Kiaccudpukamnms
—  Kuacrepuzanus
— Bo Bcex aTux 3aauax B oOyuaromieil BBIOOpKE eCTh OTBETHI
5) Bvibepume 6ce 6ephbie ymeepicoeHusL:
—  Mojenb MaliMHHOTO O0Y4YEHHSsI, [0 CYTH, SIBJISIETCSI OTOOPaKEHUEM IPOCTPAHCTBA OTBETOB B POCTPAHCTBO
00BEKTOB
—  DyHKIHMOHAJ OIIMOKH MOKa3bIBAET, HACKOJIBKO TIOX0€ KaYeCTBO UMEIOT JIaHHBIC, UCIIOJIb3yEeMbIe IS
pelieHus 3a1a49u
— IIpomecc 00y4eHnss MOAETH 3aKIIIOYAETCS B MUHUMH3AINN (QYHKITHOHAIA OITHOKN
—  DneMeHTaMK 00y4aroiieil BEIOOPKH SIBJISIOTCS 00BEKThI, XapaKTEPUCTUKN KOTOPBIX SIBJISIFOTCS] 3HAUCHUSIMU
MPU3HAKOB
6) Paccmompum npusnak “Obpazosamenvuasn npoepamma’” npu anaiuze OaHHbiX N0 CMYOeHMam yYHUuGepcumemad.
Omom npusnax moogicem npuHuMames mpu suavenus: “Oxonomuxa”, “Mamemamuxa”, “@urocodus’.
Bocnonvzyemca one-hot koduposanuem u 3amenum 3mMom npusHaK Ha mpu OUHAPHBIX, Komopuvle 6YOym
COOMBEMCME06ams KAmMe2opusM 6 mom nopsaoke, 8 KOMopom OHU nepequcienvl gviute. Kax 6yoem 3akoouposan
npusHax co sHavenuem “@unocogusn’’?
- (0,0,1)
- (0,1,0)



- (1,0,0)
7) Yemy 6yoem pager KOpeHb U3 CPEOHEK8AOPaAMUYHOU OwuoKY 011 Habopa u3 3 HAOIOeHUll, 20e OMKIOHEHUe
npeoCKa3anusl TUHEUHOU pespeccu Om pedibHbIX 3Havenul pasuol: -1, 2, 2?
- 0
- 3
- 2
8) IIpeononosicum, umo mvl cmpoum Mooeib npedCcKa3anus pocma no 803pacmy u eecy uenogekda. Modenwv ¢ kakum
K03 uyuenmamu sepoammee 8ce2o nepeodyuUIAcy?
— (Bo3pacr) + 0.5 * (Bec)
— 1402325.3 * (Bo3pacrt) + -1404370.5 (Bec)
—  (Bospact) + 0.33 (Bec)
9) Yem cmoxacmuueckuii epaduenmuuiil cnyck (SGD) nyuuie 06viunoeo epaduenmuoeo cnycka? Bvibepume sce
nooxoosuue omeemeol.
—  Ogun mar B SGD 0OpIcTpee, MOTOMY B IIETIOM 3TOT METOJI MOXKET OBICTpee BBLIATH PEIICHHE.
— B SGD rapanTupyercs, 4To Ha Ka)JI0H UTepalliy YMEHbIIAECTCS OIIMOKa MOJIEITH.
— B SGD rapantupyetcs, 4to OyAeT HaieH rTo0aTbHBIA MIHUMYM.
—  Opwa mar B SGD TouyHee, 9eM B 0OBIYHOM TPaHEHTHOM CITyCKe, TIOATOMY TpeOyeTcs MeHbIIE IaroB I
MOTYYCHHS PEIICHHS.
10) 3anonnume nponyck: «/{ns 8binyKiou QyHKYUU .... yKa3vléaem cmopoHy HaucKopeliuie2o yobl8anus»
— UM3oxpona
—  Jlunus ypoBHA
—  AHTurpanueHt
— I'paguent
11) Ymo mooicem saensimvcs Kpumepuem 0CmanHosa 6 2padueHmHom cnycke?
— Hopwma rpanuenTa Ha Tekyem niare
— Hopwma pa3HuLbl BECOB Ha COCEAHUX LIarax ajaropurMa
— CymMa 377eMEHTOB BEKTOpa IpagueHTa
—  UYwcrno maros anropurMa
12) Paccmompum 08a ob6vekma: y nepeoco omcmyn nuHeliHoeo knaccugukamopa paser -10, y smopozo -1000.
Buibepume sepnvie ymeepoicoenus npo mo, Kak COOMHOCAMCA dmu 08a 00beKma:
—  IlepBbIif 0OBEKT HAXOANUTCS AAJTBIIE OT Pa3ACIAIOICH TOBEPXHOCTH, YEM BTOPOI
—  Bropoii 06beKT HAXOANUTCA AAJbIIE OT pa3ieIAIOIeH TOBEPXHOCTH, YeM IEPBHIT -
—  Mogens Gonblie yBepeHa B CBOEM OTBETE Ha IEPBOM OOBEKTE, 4YeM Ha BTOPOM
—  Mogens Gonbliie yBepeHa B CBOEM OTBETE HA BTOPOM OOBEKTE, YEM Ha TIEPBOM -
13) Paccmompum nonvzosamensi CoyuanbHol cemu Kaxk 06bekm 6 3a0aie Mauunno2o ooyuenus. Ymo uz
NepeducieHHO20 SGIAEMCs 3a0ayeti Kiaccugurayuu?
— Ilpexncka3zanue 3apaboOTHOI MIaThI OJIB30BATENS
— IIpenckazanue mosa 1mojgbp30BaTENS
— IIpenckazanue npogeccun Noab30BaTes
— IIpenckazanue, Kakoii MOCT MOJIB30BATENb CHENACT CIETYIOIINM
14) Yem 3a0aua knaccugpuxayuu ¢ nepecexarowumucs kiaccamu (I1) ommuuaemes om 3adayu kraccugpurayuu ¢
Henepecexarowumucs kiaccamu (H)?
— B 3agaue I1 onuH 00bEKT MOKET OTHOCHTBCS K HECKOJIBKMM KJlaccaM OJIHOBPEMEHHO, a B 3aj1aue H oqux
00BEKT OTHOCUTCSI POBHO K OJJHOMY KJlacCy
— B 3agaue I1 onuH 00BbEKT MOKET OTHOCHUTBCS JINOO K OJJTHOMY KJlaccy, JIM0O HU K KaKOMY KJlaccy, a B
3agaye H oiuH 00bEKT OTHOCUTCSI POBHO K OZHOMY KJIacCy
— B 3agaue I1 onuH npu3Hak MOXET MCIONIB30BATHCS AJIs TPECKa3aHKsl HECKOJIbKUX KIJIACCOB, a B 3aj1aue H
OJIMH TIPU3HAK MCIIOIB3YETCs LIS IPe/ICKa3aHus TOJIBKO OJHOTO Kilacca
— B 3anaue I1 juis 06bexToB 00yyaromei BBIOOPKH M3BECTHBI METKHU KJIACCOB, a B 33j1aue H - Het
15) Buibepume, kaxoil u3 npugeodeHHbIX An0PUMMOSE NPEOCKA3AHUS CINOUMOCTIU KEAPMUPbL
ABJIAEMCI NPUMEPOM PEUUaruje2o 0epesa.
— - Ecim mnomans 6onpme 100 kB. MeTpoB, TO 4 MITH py0., HHa4Ye €CIIM 3TaX NEepBBIH, TO 2.3 MiIH. pyOIeH,
nHave 3.15 muH. pyOnei
— 400 TBIC. pyOneil. 3a KakIpIii KBaAPATHBIN MeTp U 27 THIC. py0. 3a KaXKIBIH 3TaX
—  Hcnone30BaTh CTOMMOCTH KBAPTHPHI, HANOOJIEE MOX0XKEl HA TEKYIIYIO, U3 IPO/IaBAEMBIX paHee
— Tlponmasats 3a 3 mMuH. pyOsei
16) Memoo anaenvix komnonenm... (00uH NPABULLHBLL OMEem,)
—  Crpout HOBBIE NIPU3HAKH KaK CJIOXHbIC HEJIMHEHHbIE QYHKIIMK OT HCXOHBIX IPU3HAKOB
—  Crpourt HOBBIE NTPU3HAKK KaK JIMHEHHBIE (YHKIUH OT HCXOJHBIX IIPH3HAKOB
—  OrOupaer caMble BayKHbIE IPU3HAKH M3 HCXOJHBIX



— IlIpenckaspiBaeT Kiacc 00bEKTa HA OCHOBE INIABHBIX KOMIIOHEHT
17) Buvibepume eepHbie ymeepiicoeHus npo 3a0ayy KiaCmepu3ayui:
— B 3agaue kiacTepuzanyy CiI0XHO NPUAYMaTh YHUBEPCAIbHbIH KPUTEPHI KauecTBa, TOBOPSIIUIA, XOpOIIas
WY TUI0XAsl MOJTY4UIIach KJIacTepH3alus, YTO YCIOKHSET pellieHne 3TOH 3a1auu
— Ha npakruke nanHble, KaK MpaBuilo, HE PAa3JeISIOTCS Ha YETKHE KJIACTEPhI, YTO YCIIOKHSET PEeLIeHHE
3aJa4uM KJIaCTepU3aluu
— Meron k-Means - camprii 3¢ (¢ eKTHBHBII METO]| KITACTEPU3AIIH, CIIOCOOHBIN HAXOIUTh KAYeCTBCHHYIO
KJIACTePHU3ALUIO0 MPAKTHYECKH JIFOOBIX TaHHBIX
— 3ajaua KiacTepU3alUK MPEANOIAraeT BbIIEICHUE CAMBIX BAXKHBIX PU3HAKOB U YIaJICHUE BCEX OCTANBHBIX
MPU3HAKOB
18) Kakue npeumywecmsa daem omoop npuznakos?
—  UYem MeHblIIe NPU3HAKOB, TEM 00JIEE CIIOKHBIE 3aBUCUMOCTH MOXKET BOCCTAHOBUTH aJITOPUTM
—  Uem MeHbIIIe IPU3HAKOB, TEM ObICTpee padOTAET alrOPUTM
OT160p NpU3HAKOB YMEHbBINAET 00BEM JaHHBIX M 3aTPaThl HA X XpPaHEHHUE
OT160p HEMH(POPMATHBHBIX PU3HAKOB MOJKET MIOBBICHTH Ka4€CTBO PAOOTHI JITOPUTMA
19) Ancamnesvie memoowvl 00bIuHO denaiom 6oiee KavecmeeHHble NPeOCKA3AHUSL, YeM OMOebHble aAl2opummbl (v
ancambrell Hudce owUOKA Ha Mecmogoll 8bl00pKe). A Kaxkoil nokasamens 8ce20d yxXyouiaemcs npu
ancamonuposanuu?
—  Owubka na obyuarowell 8b100pKe
—  CKOpOCTh BBITIOJHEHUS MTPEACKa3aHUN
—  KonunuecTBo qaHHBIX, HEOOXOMUMOE JJIsl O0YUCHHUSI
—  Ywcno ucnonb3yeMbIX alropuTMOM IPU3HAKOB
20) Aneopumm 6322une noopasymesaen 8ul60p CIYHAUHBIX Yacmeil OaHHbIX, 00yYeHue aleopumma (Hanpumep,
pewarowezo 0epesa) Ha KaicoOU Yacmu U COCMasieHue ancamous u3 00YYenHblX areopummos. /s ue2o HyjicHo
06yuamy aneopumMbl Ha PA3HbIX YACMAX OAHHBIX?
—  Jlns Toro, yToObl 00y4eHHbIE AITOPUTMBI BHITIOJIHSUIN HECOBIAatonne (pa3inuHble) IpeIcKa3aHus
—  Jlns Toro, 4ToOBl yCKOPUTH 00yUeHHE
—  Jlys1 TOrO, YTOOBI BBIJCTUThH BaXKHBIC IS 00YUEHHS 00BEKTHI
—  Be3 3Toro HEBO3MOXKHO 00YYUTH pelIatolee JePEBO
21) Bul 06yuunu mpu mooenu 0Jist BpedCKa3anusi CyMmbl Kpeouma, Komopasi Rompebyemcs, KIueHmy, u 6blNoIHsieme
npedckasanue 0Jis HOB020 KIUEHMA: TUHEUHAst MOOelb npedckazvléaem 50 muvicsay, pewaroujee depeso - 30 muicsy,
Memo0 bnudicaiiuezo coceda — 20 muicsiu. Kaxoe npedckazanue binoaHum acamoibs mpex aieopummos, eciil 6eC
qunetinoi modenu 0.4, eec pewaioueeo depesa 0.4, a sec memooa baudxicatiwezo coceoa - 0.27
—  33.3 TeICSY
— 30 TeICAY
— 36 TeICAY
— 38 TeICAY

Tunoevie KonmpobHble 3a0AHUA

1. Peanmu3yiiTe anropuT™ TUHEHHOI perpeccr, U MOJIMHOMHAILHON perpeccuu (s garacera
noisysine — cremeneii ot 2 10 5, s garacera hydrodynamics — crernenu 2) 6e3 perynspu3aium.

2. PeanmzyiiTe anroputM rpeOHEBON pErpeccuy M HAMUTE ONTHMANBHBINA TTapaMeTp
perynapu3aum.

3. Peanu3yiiTe alrOpUTM JOTHCTHYECKON PErPECCHH CO CTOXACTHUECKUM I'PAJUEHTHBIM CITYCKOM,
o0yuuTe ero Ha gatacere spambase old (train) u mpoBepnTe Ha naTacere spambase_new (val).
[onyunte ROC kpuBbIe 17151 BApHaHTOB 06€3 HOPMUPOBKU M ¢ HOPMUPOBKOW IPU3HAKOB.

4. Peanusyiite anroput™ KNN knaccudukanum no k 6mmkailimum coceasiM, HCIoIb3ys
MIPOCTOE EBKIINI0BOE PACCTOSIHHE.

5. Tpumenure meton SVM (Hanpumep, u3 o6ubinoreku sklearn) mis natacera blobs2.
Busyanusupyiite pe3yabTar (pa3OueHue MmI0CKOCTH U OTIOPHBIE BEKTOPA) IPH Pa3HbIX BapHaHTaX
sep (IMHeHHOe; TOTMHOMHANIEHOE cTeneHeit 2,3,5; RBF).

6. PeanusyliTe MyJIbTHKIACCOBYIO Kitaccu(uKaiuio ¢ softmax B kauecTBe pemaromieid GyHKIUH U
KPOCC-PHTPOIHUEH B KauecTBe ()YHKLUH MOTEPb U 00YYUTE Ha MOATOTOBICHHOM JaTaceTe mnist.

7. PeanmsyiiTe alrOpUTMBI IOCTPOSHHSA AEPEBA C KpUTEPHEM HH(POPMALIIOHHOTO BBIMTPHIIIA U
KputepueM [KUHU 1 OnpeaesIeHHIo Kiacca [0 MaXKOPUTapHOMY Kiaccy B nucte. Haiinure
ONITHMAJIBHYIO TITyOHHY JiepeBa B 000uX cirydasx (B oTpeske 2-10).

8. Peanmsyiite anroputm k-means ji1st knacrepusanuu Ha 2-4 kiacrepa.



9. Peanmsyiite anroputm DBSCAN, HaiianTe napaMeTpsl AJs KiacTepU3aluy Ha 4 KiiacTepa.
10. [Ipumenure ancamOeBbIE METOIBI AJISl PEILICHUS 331a4H KJacCU(UKAIMU Ha TOATOTOBICHHOM
JaTtaceTe mnist.

3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJIbl I TPOMEKYTOUYHON  aTTecTaluu
(3K3amMeH/3a4eT)

Bonpocsl 111 NOATOTOBKH K IK3aMeHY

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

2. Tumnbl 00y4yeHus: ¢ yuuresaem, 6e3 yuyuTens, ¢ NOJKPEIIEHUEM, C YACTUYHBIM
y4acTUEM YUUTENsl, aKTUBHOE O0YUYEHHUE.

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

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

5. Jluneitnas perpeccus.

6. IloamHOMUaNBHAS perpeccus.

7. T'peGueBas perpeccus.

8. Jlorucruueckas perpeccusi. ['paiueHTHBIN CITyCK.

9. BaiiecoBckmii kimaccudukarop. TUIIBI OIICHKH pacnpe/eieHnii mpu3HakoB (Gaussian,
Bernoulli, Multinomial). EM anropurm.

10. Meron omopHbIX BekTOpoB. [locTanoBKa 3ama4un. DopMyIMpPOBKa U PEIICHUE
JBOMCTBEHHOM 3a7aun. THUIIBI ONTOPHBIX BEKTOPOB. Sapa.

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

12. Presicion-Recall u ROC kpussie. AUC.

13. Mertpuueckue knaccuduraropbl. KNN. WKNN. Ot6op stamonoB. DROPS. Kdtree.

14, Knacrepuzaius. kMeans, MeanShift, DBSCAN, Affinity Propagation.

15. [epeBbs pemenuii. MHopMalimoHHbIN BRIUTPHILL, KpuTepuid JKUHU.

16. Perynspusanus nepeBseB. HeOpekHbIe pemaronue 1epeBbs.

17. ByCTHHI epEBbEB PELICHUN.

18. Ancamb6neBsie metozbl. SOft and Hard Voting. Bagging.

19. Cayuaiinsle neca. AdaBoost.

20. Ancam6nessie metojbl perpeccun. RANSAC. Theil-Sen. Huber.

4.2 Metoanuyeckue MaTepuaJibl, ONpeAessiiomme NpoueAypbl OHeHUBAHUS 3HAHUIA,
YMEHHUil, HABbIKOB W (WIH) ONbITA [JAeATEJbHOCTH, XaPAKTEePHU3YKOIIUX ITAMbI
(opMupoBaHNa KOMIIETEHIMI

MeToanyecKue PeKOMeHaauMu, onpeaeassioume npoueaypbl ONeHUBAHUSA TECTOB:

Tect npoBoautcst onaiin B cucteme Moodle uiu Google Docs u orpannveH mo BpeMeHH.
Ha cnauy Tecra maercs aBe MOMBITKU. TecT cuUMTaeTCss YCHEIIHO MPOMIEHHBIM €CiH
CTY/ICHT NpaBmiIbHO 0TBETHII Ha 70% BOTIPOCOB.

MeToanyecKue PEKOMEHIAAIIUH, ornpeaec/asaromne npoueaypbl OIICHUBAHUA
BBINMOJTHCHUSA KOHTPOJBbHBIX 3aJaHMM

3a7aHue CUNTACTCS BBIMOJIHEHHBIM TIPH BBIMOJHEHUY CIIEAYIOIIUX YCIOBHIA:
— IpeaocTaBieH ucxoaubli kox B cpene PyCharm, Google Collab
— IIPOJIEMOHCTPHPOBaHA PabOTOCIIOCOOHOCTH MTPOTrPAMMBI



— CTYACHT IIOHUMACT PICXO,Z[HI)Iﬁ KO M OTBCYACT HA BOIIPOCHI IO €0 OpraHu3anunu.

MeToauuyecKue PCKOMEHIAINNHA K CAaAY€ IK3aMECHA

[Ipouenypa mpoMexyTOUHOM aTTeCTallMM MPOXOJUT B COOTBeTcTBUU ¢ llonmokeHuem o
TEKyIeM KOHTPOJIC U TPOMEKyTouHOH aTTecTanuu odyqaroniuxcs ®I'BOY BO «Kyol'Y».

TCKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH CTYACHTOB IIPOBOAUTCA B HCIAX COBCPIICHCTBOBAHUA U
HEIIPEPBIBHOTO KOHTPOJIS Ka4eCTBa 00pa30BaTEIbHOTO MPOLecca, MPOBEPKH YCBOCHUS y4eOHOTO
MarepHala, aKTUBU3allUU CAMOCTOSTEILHON PabOThI CTYJCHTOB, CTUMYJIUPOBAHUSA UX Y4EOHOMH
pabotbl, obecrieyeHns 3(PPEKTUBHOCTH 00pPa30BATEIBHOTO MPOIECcca, MPEAYIPEKICHUS PHCKOB
OTUYUCIICHUSA CTYACHTOB.

TCKYH_II/Iﬁ KOHTPOJIb 3HAHUMN CTYACHTOB OCYILICCTBIIAACTCA IIOCTOSAHHO B TCUCHHUEC BCCTO
CEMCCTpa.

Bunbel Tekymiero KOHTpOJIsA: YCTHBIM (IMCbMEHHBIM) ONpPOC HA 3aHATHUSIX; IPOBEpKa
BBITTOJIHEHUS] JOMAIIHUX 3a/IaHuil; TpPOBEIEHHE KOHTPOJBHBIX paboT, OLEHKAa aKTUBHOCTHU
CTYJICHTA Ha 3aHATUU.

HpI/I OTCYTCTBHUU 3aYEeTHOM KHWIKKH Y CTYACHTA 3K3aMCHATOP HC UMCCT IIpaBa IPUHUMATD Yy
HETro 3adeT/dK3aMeH. Takoii CTYACHT CYUHUTACTCA HC SABUBIIMMCA Ha 3ayeT/3K3aMedH. B
HCKIIFOYUTCIIBHBIX CJIY4UasX, HAa OCHOBAHUHU DPACHOPSIKCHUS [JCKaHa MPCIOoAaBaTC]Ib MOXKET
AOIIYCTUTD CTYACHTA K Sa‘IeTY/ OK3aMCHY IMPU HAJIIMYUHU JOKYMCHTA, YAOCTOBCPAIOLICTO JIMIHOCTD.

B neiIiax 00BEKTUBHOT'O OLICHUBaHUA 3HAHHH BO BpPEMs IPOBCACHUA 3a4CTOB U DK3aAMCHOB HC
J0IMYCKACTCA HAIIMYNEC Y CTYACHTOB ITOCTOPOHHUX NPCAMETOB U TCXHUUCCKHUX YCTpOfICTB.

CryneHTy, MCHONB3YIOIIEMY B XOZAE JK3aMEHA HEPa3pELICHHbIE MCTOYHUKHU M CPEICTBA
NOJy4YeHUs: MHPOpMalUHU, BBICTABIISETCS HEYNOBJIETBOPUTENIbHAS OLEHKA, U OH yJalsercs M3
ayJUTOpUU.

Bo BpeMms 5K3aMeHa CTyAEHTbI MOTYT IOJIb30BaThCsl YTBEPKAEHHOW paboueil mporpaMMmon
yueOHOW AMCUMILINHBI, KOTOpas J0JKHA ObITh B HAJIMUMU HA DK3aMEHE, a TaKKe C pa3pelieHus
HK3aMEHATOpa CIPABOYHON JIUTEPATYPOH U IPYTUMU OCOOUSIMH.

CTyI[eHTLI, Hapymarmue IpaBujia MOBCACHUA IIPU MPOBCACHUHN 3aUCTOB U IDK3aMCHOB,
MOTYT OBITh HE3aMCAJIUTCIIbHO YAAJICHBI U3 ayAUTOPUHU, K HUM MOTYT OBITh MMPUMCHCHBI MCPBI
AUCHUIITIMHApPHOT O BO3JCHCTBUA.

Ha 3ayere/sk3ameHe MOTYT IPUCYTCTBOBATh PEKTOP, IPOPEKTOP 10 yueOHOI paboTe, 1eKaH
dakynpTeTa, 3aBeayronMid kKadeapoi, kotopas oOecriedyuBaeT y4eOHBINH MPOIECC MO JaHHOM
mucnururHe. [IprcyTeTBre Ha 9K3aMeHax M 3a4eTaxX MOCTOPOHHUX JIUI] 0€3 pa3pemieHus peKTopa
WM IIPOpPEKTOpa 1o yueOHOU paboTe He AOIycKaeTcs.

Ilocne MMpOoCIyHInBaHUS JICKIIUHA PECKOMCHAYCTCA BBIIIOJHUTDL YIIPAKHCHUA, IPUBOAUMBIC B
JIEKIIUM JJISI CAaMOCTOSTEIbHOM pa6OTLI, a TAaKXXC BBITNNOJIHUTE Ha KOMITBIOTCPE C UCIIOJIb30BAHHUEM
Cpcabl Python 3aa4u, MPUBOAUMBIC B JICKIITUU B KaUCCTBC IIPUMCPOB.

IIpu camocToATenbHOW paboTe CTYAEHTOB HEOOXOIMMO H3Yy4UTh JIUTEpaTypy,
MNPUBCACHHYIO B IEPCUHAX, OJIA OCMBICIICHHSA BBOJUMBIX HOHS[TPIﬁ, aHaJIn3a MOPCIIOKCHHBIX
MOJXOJI0OB U METOJIOB Pa3pabOTKH MapauleNbHBIX MporpaMM. PaspabaTbiBas perieHue HOBOM



3a/laud, CTYIEHT JOKEH YMETh BBIOpPaTh METOJbI PEHICHUs 3aJladyd C Y4YETOM IIeJIEBOM
amnmapaTHo# miaT(opMbl, MPOBOAUTH OTIIAAKY ¥ TPOGUIMPOBAHUE IPOTPAMMBI Ha si3bike Python.

B kadecTBe cuCTEM NpOrpaMMUpPOBaHUS JUIS PEIICHUS 3a7a4 U U3YYEHUS METOJIOB U
QITOPUTMOB, TIPUBEJICHHBIX B JICKIUAX, PEKOMEHIYETCS HCIOIh30BaTh HAa TMPAKTHUYECKUX
3aHATHSAX U TIPU CAMOCTOSITENIbHOW padoTe CTaHIapTHYIO peaiu3aluio s3bika Python B cBsizke co
cpenoit pazpabotku PyCharm, Google Collab.

MeTtoauyeckue peKOMeHalM |, ONpeIeIsIoNHe MPoueaypbl OlleHHBAHUS HA K3aMeHe:

Kpurtepun ouieHMBaHMSA U IIKAJIA OLEHKH IK3aMeHa

Ouenka Kpurepuu BbicTaB/IeHUs] OLIEHKH

[aH pa3BepHYTHIN OTBET Ha NOCTABJIEHHBIE BONPOCkl. MaTepuan
M3JI0KEH MOCJIeI0BaTeNbHO. MIMeloTes TornyHbIe U

«OTIn4HO» apryMEHTHPOBaHHbIEC BBIBOABI.

B Teuennu cemectpa cTyneHT npaBuiibHO pemni 80 % 3anauy,
MMEeT MpeICTaBIeHNEe KaK peliaTh OCTAIbHbIE 33auu

JlaH pa3BepHYTHII OTBET Ha MOCTABICHHBIEC BONPOCHL. MaTepuan
W3JI0’KEH B LIEJIOM IIOCTIEI0BAaTEeNbHO. FIMEIOTCS JTOTHYHbIE U
«Xopooy» apryMeHTHPOBAaHHEIE BBIBOBI.

B Teuennu cemectpa cTyneHT npaBmwibHO pemna 70 % 3anaud,
MMEET NPEACTaBICHUE KaK PellaTh OCTAIbHBIC 331a4UH

OTBeT Ha BOpOC HE SABJISIETCS MOTHBIM. MaTtepuan u3noxxeH
HerocsenoBaTeabHO. BBIBOBI HE apryMEHTHPOBAHBI.

B Teuennu cemectpa cTyIeHT npaBuiibHO pemni 60 % 3anay,
MMEET NPEACTaBICHUE KaK PellaTh OCTAIbHBIE 331a4H
OOyuaromuiics He 3HaeT 3HAYUTEIBHON YacTH MPOTPaMMHOTO
MaTepua’a, JOIMyCKaeT CYIECTBEHHBIE OIIMOKH.

B Teuennu cemecTpa cTyIOeHT NpaBuiIbHO pewnn meree 70 % 3amau
W/WIIM HEe MMEET MPEJICTABICHUE KaK pelliaTh OCTAJIbHBIC 3a/1a41

<<yI[OBJ'IeTBOpI/IT6J'IBHO)>

«HeynoBneTBOpUTENBHOY

OrneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BHIOMPAIOTCS C YUYETOM MX MHJIUBHUIYATBHBIX ICUXO(PU3UUECKIUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEOCTABIISIETCS TOTIOIHUTEFHOE BPEMS JIJIS IIOATOTOBKM OTBETA HA dK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OrpaHUYCHHBIMH BO3MOXXHOCTAMU 30POBBA MPEAYCMATPUBACTCA HMCIIOJIB30BAHHUEC TCXHUYCCKUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YyYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOydYeHHs] 10 JUCHUILUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

IIponienypa onieHMBaHUS PE3yJIbTaTOB OOY4YEHMsS MHBAIUIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS MO AUCHUILTMHE MPeAycMaTpUBAET MpelocTaBlieHne HHPOopMauu B
dopmax, aanTHPOBAHHBIX K OTPAHUYECHUSM HX 370POBbS M BOCIPUATHS HH(POPMALIHH:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKyMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B Ie4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

5. Ilepeyennb yuyeOHOH JuUTepaTypbl, HH(POPMALUMOHHBLIX PECYpPCOB H

TEXHOJIOTUH

5.1 OcHoBHasi TUTEpaTypa:

1. Mupxkun, b. I'. BBezeHnue B aHanu3 AaHHBIX : y4eOHHUK U npakTukyM / b. I'. MupkuH.
— Mockaa : U3parensctBo FOpaiit, 2020. — 174 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
9916-5009-0. — Tekct : anexTpoHHsIi // OOpa3oBarensHas wiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/450262

2. Ananu3 maHHbIX : yueOHUK 11 By30B / B. C. Mxurapsu [u np.] ; non penakuueit B. C.
MxwuTtapsina. — Mocksa : M3natenscTBo FOpaiit, 2021. — 490 c. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-00616-2. — Texkct : snexTpoHHbIid // Obpa3oBarenbHas miatdopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/469022

3. Kemexep, /1. Hayka o nannsix: 6a3oBbrii kypc : [16+] / 1. Kennexep, b. Tupau ; Hayy.
pen. 3. MamenssipoB ; niep. ¢ auria. M. benoromnosckoro. — Mocksa : Anbnnna [Ta6mumep, 2020.
- 224 c¢. : cxem., Tabn. — Pexum gocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=598235 (mata obpamenus: 22.08.2021). — ISBN
978-5-9614-3170-4. — TekcT : NEKTPOHHBIH.

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

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. Maxkkuanu Y. (mep. ¢ anri. CnunkuHA.A.), Python u ananu3 naHHbBIX //
MznarensctBo “JIMK Ilpecc”, 2015, 482 c.

2. Mromnep A., I'Buno C. BBenenue B mammHHOEe 0OydeHue ¢ momoiisio Python.
PykoBoacTBO A1 criennanucToB 1o padoTe ¢ nanubiMu // Bunbsimc, 2017, 480 c.

3. [TporpaMMHBIE CHCTEMBI CTATUCTHUECKOTO aHalIn3a: 0OHAPYKEHUE
3aKOHOMEPHOCTEH B IaHHBIX C MCIOJIb30BaHUeM cucTeMbl R u si3bika Python : [16+] / B. M.
Bonkoa, M. A. Cemenosa, E. C. YUerBepTakona, C. C. Boxos. — HoBocubupck :
HoBocuOupckuii rocyapcTBeHHbIN TeXHU4YeCcKuil yHuBepcurtet, 2017. — 74 c. : ui., Tabi. —
Pexxum noctyna: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496
(mata obpamenus: 02.07.2021). — bubauorp.: c. 48. — ISBN 978-5-7782-3183-2. — Tekcr :
JJIEKTPOHHBIN.

5.3. Illepuoanyeckne U31aHNUS:
1. Ba3sl nannsix komnanuu «Mct Bero» http://dlib.eastview.com
2. Dnextponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHoOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHble CﬂpaBO‘lHl)le CUCTEMBbI
J1eKTPOHHO-0ubInoTeYHble cucTteMbl (IBC):
1. OBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

5.5.1IpodeccnonanbHbie 0a3bl TaHHBIX:


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/

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas 6ubaunoreka (HOB) http://www.elibrary.ru/

ITonHOTEKCTOBEIE APXUBbBI BEAYIIUX 3allaAHbIX HAYYHBIX XXYpPHAJIOB HAa Poccuiickoin
nﬂaT(bopMe Hay4HbIX xypHazoB HOMKOH http://archive.neicon.ru

7. HamumoHanpHas  dJNEKTpOHHas  Ouwbnmoreka (mocTym K DIEKTPOHHON — OMOIMOTEKe
muccepraiuii Poccuiickoit rocymapersennoi oubnmoreku (PI'B) https://rusneb.ru/

8. Ilpesunentckas oudimorexa um. b.H. Enpuuna https://www.prlib.ru/

9. DmnexrponHas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

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

11. Nature Journals https://www.nature.com/siteindex/index.html

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

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

14. zbMath https://zbmath.org/

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

16. Springer eBooks: https://link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas unpopmaimonnas cucrema POCCUSA http://uisrussia.msu.ru

19. Cucrema opraHu3alvd KOHKYPCOB IO HCCIICAOBAHUIO NAHHBIX, a4 TAKKC COLUAJIbHAA CCTb
CIICIATICTOB N0 00pabOTKe JaHHBIX ¥ MalTMHHOMY o0y4enuto https://www.kaggle.com

20. Tloprtan oTkpeIThIX HaHHBIX Poccuiickoit ®eneparuu https://data.gov.ru/

21. ®uHaM.py — (QHUHAHCOBBII TOpPTalx: HOBOCTH (DOHJOBOTO pBHIHKA IEHHBIX OyMmar W
SKOHOMHMKH, ITPOTHO3bI U aHamu3. MHBecTuionHas komnanus ®unam https://www.finam.ru

o~ wNE

5.6. UudopmanuoHHBIE CIPABOYHbIE CHCTEMbI:
1. Koncynwrant [lnroc - cripaBovHast mpaBoBasi CUCTEMa (JIOCTYII O JIOKAJIBHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

5.7.Pecypchl ¢BOOOAHOIO J0CTYyNA:

AMepHKaHCKas maTeHTHas 0a3a naHHbIx http://www.uspto.gov/patft/

[TonHbIe TEKCTHI KaHAACKUX nauccepTanuid http://www.nlc-bnc.ca/thesescanada/

KubepJlenunxka (http://cyberleninka.ru/);

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. Mnudopmanmonnas cuctema "EnnHoe OKHO A0CTyma K 00pa3oBaTelbHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xoyutekius udpoBbIx 00pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .
8. ®dexepanbHbIi IIeHTP HHOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIH moptan "Pycckuit s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

12. CnoBapu u sHIMKIONexuu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3akonompoekt "O6 oOpazoBanuu B Poccuiickoit ®eneparmun'. Borpock u oTBeTHI hitp://Xn--
273--84d1f.xn--plai/voprosy i_otvety

HowbdpE
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5.8.Co06cTBeHHBIE 2J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMALIMOHHBIE PECYPChI
KyoI'Y:

1. Cpema MOIyIBHOTO JUHAMHUYECKOro oOyduenus http://moodle.kubsu.ru

2. baza yueOHbIX 11aHOB, yUeOHO-METOJUUECKUX KOMIUIEKCOB, MyOIMKaui 1 KOH(pEpEHIHA
http://mschool.kubsu.ru/

3. bubamnoreka nHHOPMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
TexHojorui http://mschool.kubsu.ru;

4. DnextpoHHbI apxuB gokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHBIE 00pa3oBaTeNbHbIE pecypchl Kageapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHMA
B oOpasoBanun KyOI'Y wu mnHayuHo-merommyeckoro kypHama "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

6. MeToanueckne YyKazaHusi IJA OOy4YalOIIUXCS 1O OCBOCHUIO
TUCHHUIUIAHBI (MOIYJIs1)

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyaldbHass ydyeOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIIFHOE pa3bsiICHEHNE YIeOHOTro MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTopoM,
CIOCOOCTBYIOIIUM WHIMBHUIYyAIH3AIMA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXIy TpernojaBaTelieM W OO0yYaroIlUMCS WHBAIUIOM WM JHUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7. MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHue Mo JUCUMILIMHE (MOTYJII0)

HO BCEM BHIAM y‘IC6HOfI NCATCIIBHOCT B paMKax JOUCHUITIIINHBI I/ICHOJII)3yIOTC$I
ayuToOpuu, Ka6I/IHCTH nu na6opaTopI/H/1, OCHAIICHHBIC HeO6XO,Z[I/IMLIM CIICHUAIIN3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

Ne But pa6ot HaumeHoBaHue yueOHON ayIUTOPUH, €€ OCHAILIEHHOCTh
000pyIOBaHUEM U TEXHHUUYECKUMU CPeICTBaMHU O0yUEHHUs
1. JlexumoHHbIE 3aHATUS | AyAUTOpHS, YKOMILJIEKTOBAaHHAs CHeMaIM3UPOBaHHON
MeOeIIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUeHHS
2. JlaGopaTopHble 3aHATUS | AyIUTOPHS, YKOMILIEKTOBAaHHAs CHEeHaIN3UPOBaHHON
MeOenpl0 M TEXHUYECKHMMHM  CpeAcTBaMH  OOydyeHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTrueckue 3aHsATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAs CHeHalIn3UpOBaHHON
MeOeNbl0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEeHHSI
4. I'pynmioBeie Aynuropus, YKOMILIEKTOBAaHHAs CHEeHaIN3UPOBaHHON
(MHAMBUAYATIbHBIC) MeOenbl0 M TEXHHYECKMMU  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTAallH KOMIIbIOTEPaMHU, IPOrPAMMHBIM 00eCTIeYeHHEM
5. Texymmuii ~ KOHTpoub, | Aynuropus, YKOMIUIEKTOBAHHAs CHEeUaIu3upPOBAHHOMN
IIPOMEXYTOUHAs MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OyudeHwus,
aTTecTanus KOMIIBIOTEPaMH, TPOrPaMMHBIM 00ecriedyeHuEM
6. CamocTrosTenbHas Kabuner s caMocTosTenbHONH paOOThI, OCHAIIEHHBIN
pabora KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTBHIO MOJKIIOUEHHS K
cetn «/HTEpHET», mporpamMmol 3KpPaHHOIO YBEIMYEHUS U
00€eCrevyeHHbIl TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHamenue omnpeaensercs OIIOIL.
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