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Pabouass mnporpamMma aucuuriuHbel «MaimmHHoe OOy4eHHe» COCTaBlieHa B
COOTBETCTBHUH C (peepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM
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Xapuenko AgHa BiraauMupoBHA, CTaplIni IPEenoIaBaTedb A
N.O. ®amunus, 1OKHOCTD, yueHas CTENeHb, YI€HOE 3BaHHE MOJIHUCH

Pabouast nporpamma auctuiuinasl « MammHHoe 00yyeHue» yTBepKAeHa Ha
3acenanuu kadeapbl HHOOPMAITMOHHBIX TEXHOIOTHI TpoToKo Nel3 ot «18» Mas
2022 1.
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Py61i0B Cepreit EBrenseBud, kanauaaT GU3UKO-MAaTEeMaTHYECKUX HAYK, TOLICHT
kadeapel matematuueckoro mojenupoBanust GI'BIOY «Kyol'V»



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
HuctmummHa «MamuHHOe 00ydeHue» oTHocuTcsi K «OOs3arenbHas 4yacTtb» bioka 1
«ductunnunel (Moaynu)» yueOHOTO MIlaHa.
BXOoIHBIMY 3HAHHUSIMH U1 OCBOCHUS TAHHOW JUCIMILTUHBI SBJISIOTCS 3HAHUS, YMCHHS U
OTIBIT, HAKOTUJICHHBIHN CTY/IEHTAaMU B MIPOLIeCCe U3yUeHUs TUCIUIUTHH «MaTeMaTruieckast JOTuKa u
JUCKpPETHAsT MaTeMaTthkay, «OCHOBBI TPOrPaMMHUPOBAHU», «METOMBI MPOTPaAMMHPOBAHUS.
OOyyaromuiicst TOMKeH:
— uMeTh 0a30Bble HABBIKM B HAMHMCAHUW NPOTpaMM Ha MPOUEAYPHBIX U OOBEKTHO-
OpPUEHTUPOBAHHBIX SA3bIKAX;
— OBITh 3HAKOMBIM C Ha0OO0JIee YaCTO BCTPEUAOIIUMHUCS CTPYKTYPAMH TaHHBIX, YMETh UMHU
MOJIb30BaTHCA U 3HATh BHYTPEHHIOK OPTraHU3AIIHIO.

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

N3ydyenne paHHOW y4yeOHOM [AMCUWIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJaronuXxcs CICNYIONUX KOMITETEHIIUMN

IK-2 Cnoco0eH aKTHBHO y4acTBOBAaTb B HCCJICAOBAHMH HOBBIX MaTeMaTHYeCKHX
Mo/iesieil B eCTeCTBEHHBIX HAyKax
3HaATDH HIIK-2.2 (40.001 A/02.5 3n.1) llenu m 3amayu MPOBOAMMBIX HCCIICTOBAHUNA H

pa3paboTOK B €CTECTBEHHBIX HAayKax
NIIK-2.3 (40.001 A/02.5 3n.2) OreyecTBEeHHBIH M MEXAYHAPOIHBIH OIBIT B
HCCIIeIOBAHUH MAaTEeMaTHUECKUX MOJIEIel B €CTECTBEHHbIX HayKax

YMmernb

Banagers UIIK-2.11 (40.001 A/02.5 Hp.2 Tna.) JesrenbHOCTh, HampaBlieHHAsl HA pEIICHUE
3aJa4 aHAJMTHYECKOro XapakTepa, MpPEerojiararolliuX BBIOOp M MHOroodpasue
aKTyaJIbHBIX CIIOCOOOB pemIeHHs 3adad, pa3pabOTKM HOBBIX MaTeMaTHYECKHX
MOJIETIEN B €CTECTBEHHBIX HayKax



IK-3

3HaTh

YMmerhb
Biaagern

IIK-4

3HaTh

YMmeThb

Baagernb
I1K-6

3HaTh

YmMmerh
Baagern

Cnoco0eH OpHEHTHPOBATHCH B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOM
MaTeMATUKH; 00J1aJaTh CHOCOOHOCTAMH K 3(PPeKTHUBHOMY NPHUMEHEHUIO U
peanu3anuu MaTeMaTHYeCKH CJIOKHBIX aJITOPUTMOB

HIIK-3.1 (06.001 D/03.06 3H.3) Meroasl W CpeiacTBa MPOCKTHUPOBAHMS
MPOrPaMMHOTO  OOECIIeYeHHSI TIPH  peaau3allid  MaTeMaTHYeCKH  CIIOXKHBIX
AJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHbII OTEYECTBEHHBIH M 3apyOeKHBII
OIIBIT B Pa3pabOTKE aJrOPUTMOB KOMITBIOTEPHON MaTeMaTUKU

NIIK-3.3 (40.001 A/02.5 3n.2) OredyecTBEHHBIH M MEXIAYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJlTOPUTMOB KOMITBIOTEPHON MaTEMaTHKH

NIIK-3.8 (40.001 A/02.5 Tn.1) IIpoBeneHWe OSKCIEPUMEHTOB IO OIICHKE
3P HEKTUBHOCTH peaTU3alliiii MATEMAaTHIECKU CIIOKHBIX aJlTOPUTMOB

Cnoco0eH aKTHBHO Y4YacTBOBATH B Pa3padoTKe CHCTEMHOr0 M NPHUKJIAIHOIO
NMPOrpaMMHOIo odecreyeHust
WNIIK-4.2 (06.001 D/03.06 3u.2) TumoBblie perieHus, OHOIMOTEKH MPOrPAMMHBIX
MoAayJeH, 1abloHbl, KJIAacChl OOBEKTOB, MWCMOJb3yeMble TIpH pa3paboTke
CUCTEMHOT'0 U MPUKIIATHOTO IPOrPaMMHOT0 o0ecrieueHus
NIIK-4.3 (06.001 D/03.06 31.3) MeToab! 1 cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO MTPOTrPAMMHOT0 00ecTieueHus
UIIK-4.7 (06.016 A/06.6 3n.1) Bosmoxnoctu WC, mnpenmerHas o0xacTh
CHUCTEMHOE U NMPUKJIIAJHOE IPOrpaMMHOE OO0ecTieueHre
NIIK-4.9 (06.016 A/30.6 3H.2) Bosmoxsnoctu WC, wmetomsl pa3paboTKu
MIPUKJIAHOTO MPOTPAMMHOI0 00ecreYeHUs

WNIIK-4.11 (06.001 D/03.06 ¥.2) IIpuMeHSATh METO/IBI U CPEACTBA MPOSKTUPOBAHHS
CHCTEMHOT0 U MPHUKIATHOTO MTPOrPAMMHOTO 00ECTICUeHHS, CTPYKTYpP AaHHBIX, 0a3
JAHHBIX, IPOrPaMMHBIX HHTEep(eiicoB

HIIK-4.12 (06.016 A/30.6 V.2) [InanupoBaTh pabOTHI B MPOEKTaxX pa3pabOTKH
CHCTEMHOTI'0 ¥ MPHUKJIAHOTO MPOTrPaMMHOI0 00ecTieYeHus

NIIK-4.13 (40.001 A/02.5 V.3) [IpumMeHATh METO/BI IPOBEIEHUS SKCIIEPUMEHTOB
IIPU aHAJIM3€ CUCTEMHOT'0 M MPHUKJIAAHOTO IPOrPaMMHOI0 o0ecreyeHus

CnocoGeH HaxoAWTh M W3BJIEKATh AKTYAJIBHYH) HAYYHO-TEXHHYECKYIO
HHGOPMALMIO U3 3JIEKTPOHHBIX OUOIHMOTEK, HH(POPMALUOHHBIX CHPABOYHBIX
CHCTEM, COBPeMEHHBIX MPo¢ecCHOHATbHBIX 023 TaHHBIX U T.II.
UIIK-6.1 (06.015 B/16.5 3n.7) McTOYHMKHM aKTyalbHOM Hay4YHO-TEXHHYECKOMN
nHpopManuu
NIIK-6.2 (40.001 A/02.5 3n.1) Llenu u 3agauu MPOBOJAMMBIX HCCICTOBAHHA U
pa3paboTOK, METOIBI CPABHUTEIBHOTO aHAN3a ¢ HHPOPMAIIUEH, N3BICUYCHHON 13
AJIEKTPOHHBIX OMOIMOTEK, NH(POPMALIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeCCHOHATBHBIX 0a3 TaHHBIX U T.II.

UIIK-6.4 (40.001 A/02.5 Hp.2 Tn.) [desTenbHOCTh, HAlpaBICHHAs Ha PEIICHUE
3a/lay aHAJIMTUYECKOr0 XapakTepa, IMPeAnoyaralouux BbIOOp W MHOTooOpasue
aKTyaJbHBIX CIIOCOOOB pEIleHHs 33aJad C UCIOJIb30BaHUEM aKTyalbHOH Hay4HO-
TEXHUYECKONM MHQOpMAllM, U3BJIEYEHHON U3 3JEKTPOHHBIX OHOIHOTEK,



WH(POPMAIMOHHBIX CIPABOYHBIX CHUCTEM, COBPEMEHHBIX MPO(EeCCHOHATBHBIX 0a3
JaHHBIX U T.II.

Pesynprarhl 00yueHHsI MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAaMOCTOSATEJILHOM paboThl 00yUYaroIIKUXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTM)KEHUS KOMIIETEHLUUH  CUMTAlOTCA  COPMHUPOBAHHBIMU  IpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHUSI.

2. CTpyKTYypa M coepkaHue TUCHUILTHHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6mast Tpy10€MKOCTh AUCITUIUIMHBI cocTaBisieT 3 3a4. €. (108uacoB), ux pacnpenencHue
0 BHJIaM pa0oT MPEICTaBICHO B TaOIuUIe

Cemectpsl
Bup y4eOHoii padoThI Beero (4acel)
4acoB g
KonTakTHasi pabora, B TOM 4ucJe: 42,3 | 423
AyauTOpHbIE 3aHATHS (BCEro): 42 42
3aHATHUS JEKUUOHHOTO THUIIA 14 14
JlaGoparopHble 3aHATHS 28 28
3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI)
HNnas konTakTHas padora: 0,3 0,3
KonTpons camoctostensHor padotsl (KCP)
[Ipomexyrounas arrectauust (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 12 12
Ilpopabomxka yuebHoz2o (meopemuueckoco) 4 4
Mamepuana
Buinonnenue unousuoyanvHulx 3a0anuil 6 5
(noocomoexa coobwjenull, npeseHmayuii)
IlonroTroBka K TEKyIIEMY KOHTPOJIIO 2 2
KonTpoJb: 53,7 | 53,7
[ToaroroBka K 9K3aMeHY 53,7 53,7
Jac. 108 108
B TOM 4HCJIe
O01as Tpy10eMKOCTh KOHTAKTHasA 42,3 | 42,3
pabdora
3a4. el 3 3

2.2 CTpyKTypa AMCHMIIIMHBI
Pacnpenenenne BugoB y4eOHOI pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUIIINHBL.
Pa3znensl (TeMbl) AUCIUIUIMHBL, U3y4aeMble B 8 ceMecTpe

KoJsmmyecTBO 4acoB
Bueayn
HTOPHA
Ne HaunmenoBanue pasaeion (Tem) Beero AynuTopHasi padora a
padoTa
JI I3 JIP CPC
1 2 3 4 5 6 7
1. | Bregenue B ManmmmHHOE OOyUEHHE 6 2 4
2. | Jluneiinple MOJIeNIN perpeccuu 8 2 4 2




KosuvecTBO YacoB
Bueayn
. HTOpHA
Ne HaumenoBanmue pazjienos (TemM) Beero AynuTtopHasi pabora o
padorta
J m3 JIP CPC
1 2 & 4 5 6 7
3. | Jloructuueckas perpeccus 8 2 4 2
4. | Knaccuduxanus 8 2 4 2
5. | Knacrepuzanus 8 2 4 2
6. | JlepeBbs peuieHui 8 2 4 2
7. | AncamMOJIeBbIE METOIBI 8 2 4 2
NTOI'O no pa3nenam I¥CHUILJIMHBI 94 14 28 12
Kontpousb camocrostensHOM pabotsl (KCP)
[Tpomesxyrounas arrecrauus (MKP) 0,3
IToaroroBka K TEKyIeMy KOHTPOJTFO 53,7
O01asi TPy10€eMKOCTh MO TUCHUILIHHE 108

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —

camocmosamenbHa pa60ma cmy()eHma

2.3 Conep:xanue pa3aesioB (TeM) THCIHNIUHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

Ne HaumenoBaHue pazjesa (TeMbl) Copep:xanue pa3aesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

1 2 3

4

Beenenne B mpenmerHyto obOmacte. [Ipumepst
UCTIONIb30BaHMS METOJIOB MaIIMHHOTO
00y4eHUst 1J1s pelIeH s IPUKIIAIHbIX 3a1ad.

3HAKOMCTBO co CHEUATH3UPOBAHHBIMH
OuOMMOTeKaMHU  sI3pIKA  [POTPAaMMHUpPOBaHusl Py
thon a1 Hay4YHBIX pacyeTOB M aHAIM3a JAHHBIX.
1. BBenenue B MammHHOE 00y4YeHHE NumPy, SciPy, pandas.
3HAKOMCTBO C Pa3InYHBIMH METOAAMHU
npe00paboTKH JaHHBIX, OITHCATEIbHBIMU
CTaTUCTHKAMK U OCHOBHBIMH CIIOCOOaMuU
BU3yaIU3alM1 JIAHHBIX, METOJJAMU CHUXKCHHS
pa3MepHOCTH. METO/1 TJIaBHBIX KOMITOHEHT.
BaxxHocTh HOpMUPOBKH JaHHbIX. [IpenodpaboTka
JlaHHBIX. PaboTa ¢ mponyIeHHbIMU 3HAUCHHUSMH.

K, T

[NocranoBka 3amaun perpeccuu. JInHeHbIH
perpeccroHHbIH aHanu3. OTOOP NPU3HAKOB,
KOJUIMHEAPHOCTb, BIIUSTENbHBIC HAOIIOICHNS,
aHanu3 ocTaTkoB. Hemapamerpudeckas perpeccust
(smepuoe crnaxkuBanue). L1 n L2 perynspuzanus.
MeTpuku KauecTBa.

2. JIuneiiHble MO perpeccun

Pazzenenue faHHBIX HA 00yUaloIKe U TECTOBBIE.
Hopmuposka ganusix. Onpesenenue
nepeo0ydeHHOCTH Mojenu. Kpurepun omneHkn
Ka4yecTBa MOJTYICHHBIX MOJICIICH.

3. | Jloructuueckast perpeccus

[TocTanoBka 3a1aun Kilaccu(pUKaILK, 0030p
OCHOBHBIX METOJIOB €€ peleHus. buHapHas u
MHOTOKJIaccoBast Kinaccuukanus. Jloructuaeckas
perpeccusi. MeTpuKu KadecTBa KilaccHpHKaIiu

4. | Knaccudukarus




®opma

Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesa (TeMbl) TeKyLIero
KOHTPOJISI
1 2 3 4

(Tounocth/cnenupuanOCTh, ROC-KpUHBasi,
TUIONIA]Ib [TO]] KPUBOH).
CtpykTypa AepeBbeB pelieHnii. Bunbl pa3aensonmx KT
5. | HepeBbs pemieHnit ¢yraknunit. O0y4eHus nepeBa perieHni.
AnroputMm Random Forest.
OO0ydJeHue Ha HEpa3MEUCHHBIX JaHHBIX. K, T
Knacrepuzauus. Mepapxuueckas KiiacTepu3anusl.
6. | Kmacrepmzamms Merton K-cpenaux, DBSCAN u ap. O630p MeTo10B
KJIACTEpH3aLNH, PeaT30BaHHBIX B ONMOIMOTEKE
sklearn.

AHCaMONH alTOpUTMOB MAIIMHHOTO O0YYEHUSI. KT
ArperupoBanue Mozeneil. AHcamOiu
pelaromux AepeBbeB. MeToa ciaydaifHoro Jjieca.
I'pagrieHTHBIN OYCTHHT.

7. AmncaMOJIeBbIE METObI

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

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA

He npenycmotpenst

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

2.3.3 JlabopaTopHbIe 3aHATHSA

®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) HaumenoBanmue J1aGopaTopHbIX padoT TeKylIero
KOHTPOJIst
1 2 3 4
IIpuMepsl UCTTOTB30BAHHS METOIOB MAIIMHHOTO 00YYCHUS P3

JUIS IPAaKTHYeCKHX 3a1ad. Kpartkuii 0630p cuHTakcuca
s3pika Python. Berpoennsie onepanny U GyHKIMY, THIBI 1
CTPYKTYPHI JIaHHBIX.

Bubnuorexn NumPy u SciPy. Marpurst. PaspesxeHnsie P3
Marpunsl. HIekcupoBanue, cpe3bl. O0beIHEHNEe
MaccuBOB. bubnmoreka pandas. 3ampockl k Tabnuam:
BBIOOpKA CTPOK/CTONIOLIOB MO 3aJaHHBIM KPUTEPHUSIM.

2. BBenenne B MalmmHHOE 00y4eHHE Mopundukanus snementoB Tadbauisl. JJobapiaeHne
CTPOK/CTOJIONOB. [ pyNNUpOBKa U arperupoBaHue.
O0beanHenne TadIuIl (pa3IMyHbIe BHIBI join).
MHOFOMeprle JaHHbIC: MYJIbTUMHICKCHI. Onepaulxm
stack-unstack. ITocrpoenue cBomHbIX Tabuuir (pivottables).
OmucaresnbHble cratuctiku. O630p 6ubanoTexk matplotlib, P3

seaborn, bokeh. bazoBble THITBI BU3yanH3aluy JaHHBIX.
3. JInnelHBIE MOZIEITH PErpeccuu 3nakoMcTBO ¢ 6ubanoTekoii scikit-learn (sklearn).
[Ipeno6paboTKa JaHHBIX. METO TJIaBHBIX KOMITOHEHT.
PaboTa ¢ mponyiieHHbIMH 3HAYCHUSIMU

1. BBenenue B MammHHOE O0ydeHHE

. [NonmuuomuanbHas perpeccust. CMeLeHUE U AUCTIEPCHS. P3
4, JIuHeliHbIe MOJIENN PErPeECCUH
I'peGHeBas perpeccus.
eneBast KITHSI JIOTHCTHYECKO perpeccuu. P
5. Jloructuueckas perpeccus 1 byn ov perb 3
Perynsipu3anmst JOTHCTHUECKOH peTrpecCHH.
OmnpeneneHus 1eaeBol METpUKU KauectBa. CpaBHEHUE P3
6. Jlorucrnueckas perpeccus pa3NUYHBIX METPHK KayecTBa Mozeneil. Pabota ¢

HecOalaHCHPOBaHHBIMU HabopaMu




®opma

Ne HaunmeHoBaHue pa3jesia (TeMbl) HaunmenoBaHue j1a0opaTOpHBIX padoT TeKyLIero
KOHTPOJIsI
1 2 3 4
Peanmzanus perpecCHOHHBIX U KITacCU(HUKAIIMOHHBIX P3
7. Knaccuduxarus MoJenel ¢ momomkko sklearn. PaGora ¢ cHHTETHYECKUMU
JaHHBIMU. Peann3anus MeToa rpaiueHTHOTO CITyCKa.
8 Knaccnduiaus Peamzarus Mouizneﬁ Ha OCHOBE MeTofa k-Oummkaimmx P3
cocefielf MeTo/ja OTOPHBIX BEKTOPOB
IMpaBwia 1 aHamu3 KauecTBa (TOYHOCTH, TIOJIHOTA). AHAIN3 P3
9. JlepeBbs perieHui ¢ nomo1so ROC kpuBoii. AIropuT™M NOCTPOEHUS.
JICPEBbEB PELICHUM.
10. | Jlepesbs pemenii . Kpurepnit nudopManmoHHOTO BRIMTPHIIA U KPUTEPHI P3
JkxunHu. Jleca pemarmmux AepeBbeB.
11. | Knacrepusamms AJITOpUTMBI KIIacTepu3aly ¢ GUKCHPOBAHHBIM P3
KOJIMYECTBOM KJIACTEPOB.
12. | Knacrepusamms . ATOPHUTMEI KJTaCTEPU3AIIH 110 IUIOTHOCTH. P3
Hepapxudeckast KITacTepU3aIisL.
Peanmzarust MoJieniell ¢ IIOMOIIBI0 METO/a IPaJHeHTHOTO P3
13. | AncambneBbie METOIBI OycTHHTa, METO/Ia CITy4aitHOTO Jieca. brieHauHr 1
CTEKKHHT.
Peanuszanus Mozenel ¢ moMoIbI0 METOAA TPAAUEHTHOIO P3
14, | AncamGresbic MeToME! OycTHHTa, METO/Ia CIIyJaiHoro jeca. Metos! oT6opa

npu3HakoB. ONTUMH3AINS THIIEPIIAPaMETPOB

IHpumeuanue: JIP — omuem/3awguma nabopamopuoil pabomut, KII - vinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmupogarue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX Pa0doT (IIPOEKTOB)

He npenycmotpenst

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 00ecneYeHHs VI CAMOCTOATEIbHON padoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUTLIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |UzyueHHue Meroanueckue ykas3aHus II0 OpPraHU3AlMM CaMOCTOSTEIbHON
TEOPETUYECKOTO paboThI CTYJEHTOB, YTBEPKJICHHBIE kadenpoit
MaTtepuaa MH(OPMALIMOHHBIX TeXHOJ0rui, mpotokona Nel ot 30.08.2019
2  |Pewmenue 3agau Metoaudeckue ykasaHUs IO OpraHU3alMy CaMOCTOSITEIBHOU
paboThI CTYJICHTOB, YTBEPKICHHbIE kadenpoit
MH(pOPMAMOHHBIX TeXHOJI0rui, mpotokoa Nel ot 30.08.2019

Y4eOHO-MeToInYeCKUe MaTepualibl JUIsl CaMOCTOSITENIbHONW paboThl OOyYaroUIuXcs U3
YKClia MHBAJIKU/IOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocrasnsiorcs
B popMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyLIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUDTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3b1ke bpaiins.
JIyist JIiL ¢ HapyIIEeHUsIMU CIIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



JUst TUI ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amlapara:

— B I1e4aTHoOM (opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

3. O0pa3zoBare/ibHbIC TEXHOJIOTHH
B cootBercTBUu ¢ TpeboBanusmu PI'OC B mporpamma AUCIUIUIMHBI MPEAyCMAaTPUBACT
UCTIOJIb30BaHUE B Y4YeOHOM IIpoIlecce CIEAYIONMX 00pa30BaTelIbHbIE TEXHOJIOTHH: UYTCHHE
JEKIUHA C HCHOJB30BAaHUEM MYIJIbTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Tpymm, pazdop
NPAaKTUYECKUX 3a/1a4 U KEHCOB.
[Ipu 00ydyeHnn UCIONB3YIOTCA CleIyIoIIe 00pa30BaTEIbHBIC TEXHOJIOTUU:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YyeHMs — HampaBlieHa Ha (QopMHUpoBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpas sIBJsieTCcsl 0a30BOM, HEOOXOMMOM AJist
aJlanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— Texnonoruss paszHoypoBHEBOro (Au(GhEepeHIMPOBAHHOTO) OOyYeHUsS — MPEAroIaraeT
OCYILIECTBIICHHE ITT03HABATEIILHOW NEATEIFHOCTH CTYACHTOB C YYETOM WX WHAWBUIYAIBHBIX
CIIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPYECKUI
noreHuuan. Co3JlaHue M HCIOJIb30BAHUE JMArHOCTUYECKUX TECTOB SIBISIETCS HEOThEMJIEMOMU
YaCThIO JAHHOM TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOIO OOy4eHUS — IpelycMaTpuBaeT JeleHHe COJep KaHus
JUCLIUIUIMHBI HA IOCTaTOYHO aBTOHOMHBIE pa3/ieibl (MOAYIIH), MHTETPUPOBaHHBIE B OOIINI KypC.
— MHWudopmannonHo-koMmyHukanuonneie texaonorun (MKT) - pacmmpsiror pamku

00pa30BaTeNbHOTO MpoIlecca, MOBBIIMIAsS €ro MPAaKTHYECKYI HampaBIE€HHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITEILHOW pabOThl ydYalIUXCS H IOBBIMICHUIO ITO3HABATCIIBHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Buga TEXHOJIOTUI:

— TexHoJOrusl HCHOJB30BAHUS KOMIIBIOTEPHBIX MHpOrpaMM — IM03BOJIsEeT 3((HEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHeT-TeXHONOTMM — TMPEAOCTAaBISIOT IIMPOKHME BO3MOXKHOCTH ISl ITOMCKaA

uHpopMalLny, pa3paboTKU HAyYHbIX IPOEKTOB, BEJICHHs HAyYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYaINU3alUU OOYyYEHHs] — IOMOTAeT pPEealn30BbIBATH JMYHOCTHO-
OPUEHTHUPOBAHHBI TOAXOJl, YYMTHIBas WHIUBHyaJbHbIE OCOOEHHOCTM M MOTPeOHOCTH
yyalmxcs.

— [IlpoexkTHast TexHOJOTUS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHUE COLMAIBLHOTO
B3aMMOJCMCTBYS YyYalllUXCsl C LEJIbI0 PEIICHUs 3aladd, KOTopas ONpENeNsAeTCs B paMKax
npohecCuOHANBbHOM MOATOTOBKH, BBIIEISSA Ty WIM HHYIO IIPEIMETHYIO 00JI1aCTh.

— TexHonoruss oOyyeHuss B COTPYIHUYECTBE — peaiu3yeT HACH0 B3aWMHOr0 OOy4YeHHS,
OCYIIECTBIIAS KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEIIECHUE
y4eOHBIX 3a7a4.

— MHWrpoBas TexHONOTUSI — MO3BOJIIET Pa3BUBATh HABBIKU PACCMOTPEHMSI PsiJia BO3ZMOXKHBIX
CHOCO0OB pelIeHus: Mpo0sieM, aKTUBU3UPYS MBIIUIEHHE CTYICHTOB U PACKpbIBasi JTMYHOCTHBIN
MOTEHIIHA KaX/I0T0 yJallerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHON KPUTHUECKHM OTHOCUTHbCA K HH(POPMALUHU, YMEHHUIO
oTOMpath HH(OPMALINIO ISl pEIICHUS [TOCTABIEHHOM 3a/1a4H.

KommiekcHoe uCrosib30BaHHE B y4eOHOM IPOLIECCE BCEX BBIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYIO aKTHBHOCTh, Pa3BHBAIOT I103HABATEIbHBIE
IPOIIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH O00J1aaaTh
OyIyIIHi CTICTIHAIIHUCT.

OcHOBHbBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BKIIIOYAIOT B CEO0sI:



— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHasl ACATEIbHOCTb CTYIEHTOB B IPYIIIIE MO
PYKOBOJICTBOM JIM/IEPa, HAIIPaBJICHHAs HA pellIeHHe 00IeH 3aJauu MyTEM TBOPUYECKOTO CI0KECHHUS
pe3yibTaTOB HMHIMBUAYAJIbHOW pabOThl 4YJICHOB KOMAaHIbl C JICJIEHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAas TEXHOJIOTHUSA - WHAMBHUIyaIbHAsl WM KOJUIEKTUBHAS EATEIBLHOCTH IO 0TOOPY,
pacnpeesIeHUI0 U CUCTEMaTU3allii MaTepuaa o ONPEIEIICHHON TeMe, B pe3ysIbTaTe KOTOPOn
COCTaBIISIETCS IIPOEKT;

— aHaTu3 KOHKPETHBIX CUTYallMi - aHaIU3 pealibHBIX MPOOJIEMHBIX CUTYaIlMid, MMEBIINX
MECTO B COOTBETCTBYMOIIEH 00sacTH NMpo(ecCHOHANbHOM AEATENbHOCTH, M IOUCK BapUaHTOB
Jy4lIUX PELIEHUN;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeNbHast JesITeIbHOCTD, HAallpaBJIeHHAas Ha
pasBUTHE Y CTYJEHTOB Pa3yMHOIr0, pe(IeKCUBHOTO MBILIEHHSI, CTIOCOOHOTO BbIIBUHYTh HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOYKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3ajad M CUTyalMil IIMPOKO MCIOJB3YyeTCs Kak
npenojaBaTesieM, Tak U CTYJEHTaMM BO BpeMs JIEKLUH, JJaOOpaTOPHBIX 3aHATUA W aHAIU3a
pe3yJIbTaTOB CAMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCIEAOBAaHUU U
pELIeHNH KaX/101 KOHKPETHOM 3a1a4i UMEETCs, KaK [IPaBUII0, HECKOJIBKO METOIOB, a 3TO TPEOyeT
pa30opa 1 OLIEHKH L(eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIN4eCTBO
Hcnonb3yemble MHTEPAKTHBHBIE 00pa3oBaTe/IbHbIE
Cemectp | Bua 3ansaTus HHTEPAKTHUBHBIX
TEXHOJIOTHHI
4acoB
[IpakTnueckue 3aHATHS B pexnmax
JIP B3aMMOJICICTBUS «IIPEMOJABATENb — CTYIEHT» U 14
«CTYJEHT — CTYACHT»
Hroro 14

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

Tembl, 3aanusi U BOMPOCH JUISI CAMOCTOSITENIHOM pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOWCKAa HMH(OpPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh U YIIyOJIATh 3HAHMS,
TIOJTy9YECHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

ITonxoxa pazbopa KOHKPETHBIX CUTYallUi MIUPOKO UCTIOIb3YeTCsl KaK MperoiaBaTesieM, Tak
U CTyJIEHTaMU TIPY TIPOBEJICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEILHON Pa0OTHI.

JUis A1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHM3alus
KOHCYJIbTAIMH C UCIIOJIb30BAaHHEM DJIEKTPOHHON TIOYTHI.

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist I ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIns
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM JICKTPOHHOM MOYTHI.

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

4, OneHoYHbIe M METOAUYECKHE MaTEepHaJIbI



4.1 OueHouyHble cpeAcTBa UIA TeKyHIero KOHTPOJSI  yCIeBaeMOCTH W
NMPOMEKYTOYHOM aTTecTAlUN

4.2 OueHo4yHble CpeACTBA UIA TEKYHIEro KOHTPOJSI  YCNEeBAeMOCTH |
MPOMEKYTOYHOM aTTeCTAMHU

OrneHouHblE CcpelcTBA MIpEJHA3HAYeHbl U1 KOHTPOJIE M OLEHKHM 0Opa30BaTeNbHBIX
JOCTIDKEHUH 00y4aroIuXcsi, OCBOMBIIMX NPOrpaMMy y4eOHOM IMCUMIUIMHBI «HA3BaHHE
JUCLIATUTMHBDY.

O1eHOYHBIE CPECTBA BKIIOYACT KOHTPOJIbHBIE MaTepHalibl Ul MPOBEACHUS TeKYyUIero
KOHTpPOJIsE B (hopMe TECTOBBIX 3aJaHull, pa3HOYPOBHEBBIX 3a/JlaHUM, U IPOMEKYTOYHOI
aTTecTalu B (hopMe BOIPOCOB U 3a/1aHUH K SK3aMEHY.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH

3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM UX WHAMBUIYATbHBIX IICUXO()U3NYECKIX OCOOCHHOCTEH.

— IIpY He0OXOMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 3/I0POBbS
NPEIOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPhl OLIEHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBACTCSI MCIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIIHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB IpOLEIypa OLEHMBAHUSA PE3YJIbTaTOB OOyYeHHMs IO JAUCLUUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUs Pe3yJbTaTOB O0y4YEHMs HMHBAJIUAOB M JIUI] C OrpPAaHUYEHHBIMHU
BO3MOXXHOCTSIMH  3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYCHMSIM HX 370POBbS U BOCIPHUATHS
uH(popMauu:

JUist I ¢ HapyILEHUSIMU 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU OTIOPHO-/IBUTATENIbHOTO amnmapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

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

CTpyKTypa OLEHOYHBIX CPEACTB AJI TeKylIeil i MPOMEeKYTOYHOM aTTecTallun

KoHTposHpyembic 3 HaumenoBanue
Ne Koz KoHTponupyeMoi KOMIIETEHIIUH OIIGHOYHOTO CPEe/ICTBA
pasnensl (TeMbI) =
n/m - (mnm ee gacTH) Texymumii IIpomexxyTounast
JICHUIITHHBI
KOHTPOJIb aTTecTalys
K-2
HNIIK-2.2 (40.001 A/02.5 3n.1)
HNIIK-2.3 (40.001 A/02.5 31.2)
UIIK-2.11 (40.001 A/02.5 Ip.2 Tn.) Tunostie
Bsenenue B IK-3 mecmoeble Bonpoc na
1 3adanus 1-5
mawmmnHoe o6yuenne | MITIK-3.1 (06.001 D/03.06 31.3) oksamene 1-4
HUIIK-3.2 (06.015 B/16.5 3u.8)
WNIIK-3.3 (40.001 A/02.5 31.2)
HNIIK-3.8 (40.001 A/02.5 Tx.1)
IK-4




WIIK-4.2 (06.001 D/03.06 31.2)
WTIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
WTIK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5 Y.3)
IK-6

WIIK-6.1 (06.015 B/16.5 31.7)
UIIK-6.2 (40.001 A/02.5 3u.1)
UIIK-6.4 (40.001 A/02.5 Jip.2 Tn.)

JIuHelHbIE MOETIN
perpeccuu

MK-2

WTTK-2.2 (40.001 A/02.5 3x.1)
UIIK-2.3 (40.001 A/02.5 31.2)
WTIK-2.11 (40.001 A/02.5 JIp.2 Tn.)
MK-3

WIIK-3.1 (06.001 D/03.06 31.3)
UIIK-3.2 (06.015 B/16.5 31.8)
WITK-3.3 (40.001 A/02.5 31.2)
WIIK-3.8 (40.001 A/02.5 Ta.1)
TK-4

WIIK-4.2 (06.001 D/03.06 31.2)
WIIK-4.3 (06.001 D/03.06 31.3)
UIIK-4.7 (06.016 A/06.6 31.1)
WITK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
UIIK-4.12 (06.016 A/30.6 Y.2)
WIIK-4.13 (40.001 A/02.5 Y.3)
TK-6

UIIK-6.1 (06.015 B/16.5 31.7)
WIIK-6.2 (40.001 A/02.5 3u.1)
WIIK-6.4 (40.001 A/02.5 Jip.2 Tn.)

Tunosvie
mecmosguvle
3a0anus 6-8

Tunosvie
KOHMPONbHbIE
3a0anus 1-2

Bonpoc na
akzamene 5-7

Jloructnyeckas
perpeccust

TK-2
WIIK-2.2 (40.001 A/02.5 3u.1)
WIIK-2.3 (40.001 A/02.5 31.2)
WIIK-2.11 (40.001 A/02.5 Jip.2 Tx.)
IK-3

UIIK-3.1 (06.001 D/03.06 31.3)
UIIK-3.2 (06.015 B/16.5 31.8)
WTIK-3.3 (40.001 A/02.5 31.2)
WIIK-3.8 (40.001 A/02.5 Tr.1)
K-4

UIIK-4.2 (06.001 D/03.06 31.2)
UIIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
WITK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5 V.3)
IK-6

WIIK-6.1 (06.015 B/16.5 31.7)
UIIK-6.2 (40.001 A/02.5 3u.1)
UIIK-6.4 (40.001 A/02.5 Jip.2 Tn.)

Tecmosvie
sonpocul 9-11

Tunosvle
KOHMPOIbHble
3a0anus 3

Bonpoc na
akzamene 8




Knaccudukarms

MK-2
WTTK-2.2 (40.001 A/02.5 31.1)
WIIK-2.3 (40.001 A/02.5 31.2)
UIIK-2.11 (40.001 A/02.5 Jip.2 Tx.)
MK-3

WTIK-3.1 (06.001 D/03.06 31.3)
UIIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 31.2)
WTIK-3.8 (40.001 A/02.5 Tx.1)
TK-4

UIIK-4.2 (06.001 D/03.06 31.2)
WTIK-4.3 (06.001 D/03.06 31.3)
WTTK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
WTIK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5 Y.3)
IK-6

WIIK-6.1 (06.015 B/16.5 31.7)
UIIK-6.2 (40.001 A/02.5 3u.1)
UIIK-6.4 (40.001 A/02.5 [ip.2 Tn.)

Tunosvie
mecmogule
s3a0anus 12-14

Tunosvie
KOHMpOIbHble
3a0anust 4-6

Bonpoc ua
axzamene 9-13

HepeBbst perieHuit

TK-2
WTIK-2.2 (40.001 A/02.5 3u.1)
WIIK-2.3 (40.001 A/02.5 31.2)
WIIK-2.11 (40.001 A/02.5 Jip.2 Tx.)
TK-3

WIIK-3.1 (06.001 D/03.06 31.3)
UIIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 31.2)
WIIK-3.8 (40.001 A/02.5 Tn.1)
K-4

UIIK-4.2 (06.001 D/03.06 31.2)
UIIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 Y.2)
WIIK-4.12 (06.016 A/30.6 Y.2)
WIIK-4.13 (40.001 A/02.5 Y.3)
TK-6

UIIK-6.1 (06.015 B/16.5 31.7)
WIIK-6.2 (40.001 A/02.5 3u.1)
UIIK-6.4 (40.001 A/02.5 Jip.2 Tn.)

Tunosvie
mecmosguvle
3a0anus 15

Tunoesvie
KOHMPOIbHblE
3a0anus 7

Bonpoc na
skzamene 15-17

Knacrepuzauus

TK-2
WIIK-2.2 (40.001 A/02.5 31.1)
WIIK-2.3 (40.001 A/02.5 31.2)
UIIK-2.11 (40.001 A/02.5 Jip.2 Tx.)
IK-3

UIIK-3.1 (06.001 D/03.06 31.3)
UIIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 31.2)
WIIK-3.8 (40.001 A/02.5 Tn.1)
K-4

UIIK-4.2 (06.001 D/03.06 31.2)
UIIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 31.1)

Tunoevie
mecmosvie

3a0anus 16 -18

Tunoevie
KOHMPOJIbHblE
3a0anus 8-9

Bonpoc na
aKkzamene 14




WIIK-4.9 (06.016 A/30.6 31.2)
WTIK-4.11 (06.001 D/03.06 V.2)
WIIK-4.12 (06.016 A/30.6 Y.2)
WIIK-4.13 (40.001 A/02.5 Y.3)
TK-6

WIIK-6.1 (06.015 B/16.5 31.7)
UIIK-6.2 (40.001 A/02.5 3u.1)
UIIK-6.4 (40.001 A/02.5 Jip.2 Tn.)

MK-2

WITK-2.2 (40.001 A/02.5 3m.1)
WTIK-2.3 (40.001 A/02.5 31.2)
WTIK-2.11 (40.001 A/02.5 JIp.2 Tn.)
MK-3

WTIK-3.1 (06.001 D/03.06 31.3)
WIIK-3.2 (06.015 B/16.5 3u.8)

NIIK-3.3 (40.001 A/02.5 31.2) Tunoswie
HNIIK-3.8 (40.001 A/02.5 Tn.1) mecmogvle
IK-4 sadanus 19-21
7 AncambieBbie HIIK-4.2 (06.001 D/03.06 31.2) Bonpoc na
METOJIBI HIIK-4.3 (06.001 D/03.06 31.3) Tunogvie akzamene 18-20
NIIK-4.7 (06.016 A/06.6 3H.1) KOHmMPOLbHble
WIIK-4.9 (06.016 A/30.6 31.2) sadanus 10
HNIIK-4.11 (06.001 D/03.06 V¥.2)
NITK-4.12 (06.016 A/30.6 V.2)
WNIIK-4.13 (40.001 A/02.5V.3)
IK-6

WIIK-6.1 (06.015 B/16.5 31.7)
WIIK-6.2 (40.001 A/02.5 3u.1)
UIIK-6.4 (40.001 A/02.5 Jip.2 Tn.)

HOK333Te.]'ll/l, KPUTECPHUH M IIKAJIA OUEHKHA C(l)OpMI/[pOBaHHI)IX KOMIIeTeHII Ui

CoorBercTBe MOPOrOBOMY VPOBHI0 O0CBOECHHSA KOMIIETEHIINH MJIAaHUPYEMbIM
pe3ynbTaTtaM O6y‘{eHI/I${ M KpUTECpHUSIM UX OLICHUBAHMS (oueHKa: YA0BJIE€TBOPHUTEJIbHO /3aqTeH0):

MK-2 Cnoco0eH aKTMBHO Y4acTBOBATh B HMCCJI€IOBAHUH HOBBIX MaTeMaTHYeCKHX
MoJeJieil B ecTeCTBEHHBIX HAYKaX
3HaTh WIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3ama4u NPOBOAMMBIX HMCCIICIOBAHUN |

pa3paboTOK B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 3n.2) OreyecTBEHHBIH M MEXAYHApPOIHBIH OIBIT B
UCCIIeIOBAaHUM MaTEeMaTHUECKUX MOJIEel B €CTECTBEHHBIX HayKax

Ymersn

Baagers UIIK-2.11 (40.001 A/02.5 Ip.2 Tna.) JlearenpHOCTh, HallpaBJieHHAs HAa pPEIICHUE
3a/lad aHAJIMTUYECKOr0 XapakTepa, IMPeAnoyaraloux BbIOOp W MHOTooOpasue
aKTyallbHBIX CIIOCOOOB peIIeHHs 3a7ad, Pa3pabOTKU HOBBIX MaTeMaTHYECKUX
MO/IeJIel B €CTECTBEHHBIX HayKaX C MIOMOIIBIO sI3bIKa IporpaMMupoBanus Python

MK-3 Cnoco0eH OpHEHTHPOBATBLCS B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOM
MATeMaTHKH; 00JIaaTh CHOCOOHOCTAMH K J3((PeKTHBHOMY NPHMEHEHHIO H
peanu3alui MaTeMaTHYeCKH CJIOKHBIX AJITOPUTMOB



3HaTh

YmMmerhb
Baagern

IIK-4

3HaTh

YMmeThb

Baangernb
IIK-6

3HaThL

YMmeThb

HIIK-3.1 (06.001 D/03.06 3u.3) Meroasl W CcpeiacTBa MPOCKTUPOBAHMS
POrPaMMHOTO  OOECIIEYEHUsT TIPH  peau3alid  MaTeMaTHUYCCKH  CIIOKHBIX
aJITOPUTMOB cpecTBamMu pa3padbotku mporpamm PyCharm, Google Collab

HIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMEHHBI OTEYECTBEHHBIN M 3apyOeKHBIH
OTIBIT B pa3pabOTKe aITOPUTMOB KOMITBIOTEPHOW MAaTEMATHKH C TIOMOIIBIO SI3bIKA
nporpamMmmupoBanus Python

NIIK-3.3 (40.001 A/02.5 3n.2) OredyecTBEHHBIH M MEXAYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJlTOPUTMOB KOMIIBIOTEPHOH MAaTEMAaTHKH C TIOMOIIBIO
si3bIKa MporpaMmupoBanus Python

HIIK-3.8 (40.001 A/02.5 Tn.1) IIpoBeneHue H>KCIEPUMEHTOB IO OIICHKE
3¢ (HEKTHBHOCTHU peanr3allii MATEMaTUIECKH CIIOKHBIX aJITOPUTMOB

CnocodeH aKTHBHO Y4YacTBOBaTh B pa3padoTKe CHCTEMHOI0 M NMPHKJIAIHOIO
NMPOrpaMMHOI0 o0ecreYeHus

NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemieHusi, OMOIMOTEKH TPOTPAMMHBIX
MOJyJICH, Ia0JIOHBI, KJacchl OOBEKTOB, KCIIOJIB3YEMbIE IpH Pa3padoOTKe
CHCTEMHOTO W MPUKIAJIHOTO TPOTPAMMHOIO OOECHCUEHHSI C TOMOIIBIO S3bIKA
nporpammupoBanus Python

NIIK-4.3 (06.001 D/03.06 31.3) MeToab! 1 cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO TIPOTPAaMMHOTO 00ECTICUCHHSI

UIIK-4.7 (06.016 A/06.6 3n.1) Bosmoxnoctu WC, mnpenmerHas o0xacTh
CHCTEMHOE M MPHKIAJIHOEC MPOrpaMMHOE OOeCIeueHHe, CpeACTBa pa3pabOTKU
nporpamm PyCharm, Google Collab

UIIK-4.9 (06.016 A/30.6 3u.2) Bosmoxsnoctu WC, wmetomsl pa3paboTku
MPUKIAJTHOTO TMPOrPAaMMHOTO 00eCredeHus, CpeACTBa pPa3pabOTKU TMPOrpaMm
PyCharm, Google Collab

NIIK-4.11 (06.001 D/03.06 V.2) ITIpuMeHATh METOABI U CPEACTBA MPOESKTUPOBAHUS
CUCTEMHOI'0 U MPUKJIAJHOIO MPOrpaMMHOI0 OOecrieueHusi, CTPYKTYp JaHHBIX, 0a3
JaHHBIX, TPOrPAMMHbBIX HHTEP(ENCOB, , CpeCTBa pa3paboTku mporpamm PyCharm,
Google Collab

NIIK-4.12 (06.016 A/30.6 V.2) IlnanupoBaTh pabOThl B MPOEKTaxX pa3pabOTKU
CUCTEMHOTI'0 ¥ MPUKJIAIHOTO IPOrPaMMHOT0 00ecrieueHust

NIIK-4.13 (40.001 A/02.5 ¥.3) [IpumeHSTh METOMBI IPOBEICHUS SKCIIEPUMEHTOB
P aHaJIN3€ CUCTEMHOI'O U MPUKJIIAJHOIO IPOrpaMMHOI0 00ecTieueHHs

CnocoGeH HaxoAWTh M M3BJIEKATh AKTYAJIbHYH) HAayYHO-T€XHHMYECKYIO
HHopMaIHUI0 U3 IEKTPOHHBIX 0MOJIMOTEK, HH(POPMALMOHHBIX CIPABOYHBIX
CHCTEM, COBPEeMEHHBIX MPo¢ecCHOHATBHBIX 0a3 JaHHBIX U T.II.

UIIK-6.1 (06.015 B/16.5 3n.7) McTOYHWKM aKTyalbHOH HAyYHO-TEXHHYECKOU
uHpopMauu

HIIK-6.2 (40.001 A/02.5 3n.1) llenu m 3amauv MPOBOAMMBIX HCCIICTOBAHUNA H
pa3paboTOK, METO/Ibl CPAaBHUTEIBLHOIO aHalu3a ¢ MH(OpMaIel U3BJICUEHHON U3
AJIEKTPOHHBIX OMOINOTEK, MHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccnoHanbHbIX 0a3 TaHHBIX U T.II.



Baanern

HIIK-6.4 (40.001 A/02.5 Hp.2 Tn.) JledarenbHOCTh, HampaBicHHAs Ha PEIICHUE
3a/la4 aHAMTUYECKOTO XapakTepa, MPeAroiaraloliinX BBIOOP W MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB pEIICHUS 33aJa4 C UCIIOJIb30BaHUEM aKTyaJIbHON HAay4HO-
TEXHUYECKON WH(POpPMALUHU, U3BICUCHHOH U3 DICKTPOHHBIX OMOIHOTEK,
WH(POPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, COBPEMEHHBIX MPOPECCHOHAIBHBIX 0a3
JaHHBIX U T.II.

CootBercTBrie  0230BOMY __VPOBHIO  OCBOEHHMsS KOMIIETEHIIMH JIAaHUPYCMBIM
pe3yabTaTaM o0ydeHHs M KPUTSPHSIM HX OLICHUBAHUS (OLCHKA: XOPOILO /3a4TEHO):

IK-2

3HaTh

YMmeThb

Baaners

MK-3

3HaTh

YMmeThb
Baangernb

IIK-4

3HaTh

CnocofeH aKTHBHO Y4acTBOBATH B HMCCJI€JOBAHHM HOBBIX MATeMATHYECKHX
MojeJleil B ecTeCTBEHHBIX HAyKaxX
NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3agauu MPOBOJUMBIX HCCIICIOBAHUN U
pa3paboTOK B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 31.2) CoBpeMEeHHBII OTEUECTBEHHBIA U MEXTYHAPOTHBII
OIIBIT B UCCIICIOBAHUH MaTeMaTHYeCKUX MOZIeTIel B €CTECTBEHHBIX HayKax

HIIK-2.11 (40.001 A/02.5 [Ip.2 Tn.) JesarensHOCTh, HallpaBieHHAs Ha PEIICHHE
3aJad aHAJIMTHYECKOTO XapaKTepa, MPEIIoiararolluX BBIOOP M MHOTooOpasue
aKTyaJbHBIX CHOCOOOB peIIeHUs 3aaay, pa3pabOTKH HOBBIX MAaTEMAaTHYECKHUX
MO/IeJIeH B €CTECTBEHHBIX HayKaX C MIOMOIIBIO sI3bIKa IporpaMmmupoBanus Python

Cnoco0eH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJITOPUTMAX KOMIBLIOTEPHOI
MaTeMATHKHU; 00J1a1aTh CHOCOOHOCTAMH K 3(Q(PeKTHBHOMY NPHMEHEHHIO W
peasu3anuu MaTeMaTHYeCKH CJIOKHBIX aJITOPUTMOB

UIIK-3.1 (06.001 D/03.06 3n.3) CoBpeMEeHHbIE METOIbI U  CpEICTBa
MIPOSKTHPOBAHMSI MTPOTPAMMHOTO OOCCIICUSHUS TIPU peaTn3aliil MaTeMaTHICCKH

CIIO)KHBIX AITOPUTMOB CpeACTBaMH pa3zpaboTku mporpamm PyCharm, Google
Collab

HIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMEeHHBI OTEYECTBEHHBIN M 3apyOeKHBIH
OTIBIT B pa3paboOTKe aITOPUTMOB KOMITBIOTEPHON MaTeMaTHKH C TIOMOIIBIO S3bIKa
nporpamMmmupoBanus Python

NIIK-3.3 (40.001 A/02.5 3u.2) HoBelimmii 0T€4eCTBEHHBI U MEXIYHAPOIHBII
OIBIT B pa3pabOTKE COBPEMEHHBIX AJITOPHUTMOB KOMIBIOTEPHOH MaTeMAaTHUKH C
MOMOIIIBIO s3bIKa IpOorpaMMupoBanus Python

NIIK-3.8 (40.001 A/02.5 Tn.1) IlpoBeneHue SKCIEPUMEHTOB IO OIIEHKE
3¢ EKTUBHOCTH peaTu3aliii MaTeMaTHUYECKU CIIOKHBIX aJlTOPUTMOB

Crnoco0eH aKTMBHO Yy4YacTBOBATh B pPa3pa00oTKe CHCTEMHOIO M NMPHKJIAJIHOIO
NMPOrpaMMHOI0 o0ecreYeHus
NIIK-4.2 (06.001 D/03.06 3H.2) AkTyanbHbI€ THIIOBBIE pEIICHHUs, OMOIMOTEKH
MPOTPaMMHBIX MOJYyJIeH, WIA0JIOHBI, KJIacChl OOBEKTOB, HCIOJIBb3yeMbIe IIPH
pa3paboTKe CUCTEMHOI'0 M IMIPUKJIIAJHOTO MPOrPaMMHOTO 00ecrieueH sl ¢ TOMOIIBIO
si3bIKa MporpaMmupoBanust Python
NIIK-4.3 (06.001 D/03.06 3H.3) MeTo1bl ¥ CpeicTBA TPOSKTUPOBAHMS CHCTEMHOTO
Y TIPUKJIaTHOTO TIPOTPAMMHOTO 00ECTICUSHHS
NIIK-4.7 (06.016 A/06.6 3u.1) CoBpemennsle Bo3moxkHocTH WC, mpemmeTHas
00JIacTh CHUCTEMHOE W TIPUKJIATHOE TMPOrpaMMHOE oOOecTeueHne, CpelcTBa
pa3padotku nporpamm PyCharm, Google Collab



HIIK-4.9 (06.016 A/30.6 3n.2) CoBpemenHbie Bo3MOxHOCTH HWMC, MeTomsI
pa3paboTKK MPHUKIATHOTO MPOrpaMMHOTO OOECIeUeHHsI, CpPelCTBa pPa3padOTKU
nporpamm PyCharm, Google Collab

Ymerh HIIK-4.11 (06.001 D/03.06 VY.2) IlpuMeHATh aKTyallbHbIE METOJbI U CPEICTBa
MPOSKTUPOBAHMSI CUCTEMHOTO M TMPHKJIATHOTO MPOrPaMMHOTO 00ECIeUCHHs,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX, NPOTPaMMHBIX HHTEp(HEHCcOB, , CpelncTBa
pa3pabotku nporpamm PyCharm, Google Collab
HIIK-4.12 (06.016 A/30.6 V.2) [InanupoBaTh pabOTHI B IMPOEKTaX pa3pabOTKH
CUCTEMHOTO U TIPUKIIATHOTO MTPOrPaMMHOTO O0eCcTICUeHUs
NIIK-4.13 (40.001 A/02.5 V.3) IlpuMeHATh HOBEHIIME METOIbI TPOBEICHUS
OKCIIEPUMEHTOB TMPU aHAIW3€ CHUCTEMHOTO0 M MPHUKIATHOTO TPOrPaMMHOTO
o0ecrnieueHus

Baanern

IIK-6 CnocoGeH HaxoAWTh M H3BJIEKATh AKTYAJIbHYH) HAYYHO-T€XHHYECKYIO
nH(pOpPMANNIO U3 ITEKTPOHHBIX OHOINOTEK, HHPOPMAIMOHHBIX CIPABOYHBIX
CHCTEM, COBPeMEHHBIX MPo¢ecCHOHATbHBIX 0a3 TaHHBIX U T.II.

3HaTh UIIK-6.1 (06.015 B/16.5 3H.7) Hoseiiline HCTOYHMKM AaKTyaJbHOW Hay4yHO-
TEXHUYECKOH HH(pOpMaIu
HNIIK-6.2 (40.001 A/02.5 3u.1) llenu u 3agaud OPOBOJUMBIX HMCCIEIOBAHUN U
pa3paboTOK, METOABI CPABHUTEIBHOTO aHAN3a ¢ HH(pOpMaIuei, N3BJICUYCHHON 13
ANIEKTPOHHBIX OMOIMOTEK, MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, COBPEMEHHBIX
npodeCCHOHATBHBIX 0a3 TaHHBIX U T.II.

Ymersn

Baagpers UIIK-6.4 (40.001 A/02.5 JIp.2 Tn.) JlesTenbHOCTb, HaNpaBlIeHHAs HA peEUICHUE
aKTyaJIbHBIX 3aJla4 aHaJUTHYECKOro XapakTepa, Ipearoyiaraloliux BbIOOp U
MHOroo0Opa3ue akTyalbHbIX CIIOCOOOB pelIeHHs 3ajjad C MCIOJIb30BaHUEM
aKTyaJIbHOM HAay4YHO-TEXHHUYECKOW HMH(OpMAalUY, U3BICYEHHON U3 AJIEKTPOHHBIX
O6ubInoTeK, MHPOPMALIMOHHBIX  CHPAaBOYHBIX CHUCTEM, COBPEMEHHBIX
npodeccroHaNbHbIX 0a3 TaHHBIX U T.II.

CootBercTBe NPOABHUHYTOMY VPOBHK) OCBOCHHS KOMIIETCHIIMM TUIAHUPYEMBIM
pe3yabTataM 00yYEeHHUs U KPUTEPUSAM MX OICHUBAHUS (OI[CHKA: OTJIMYHO /3aYTEeHO):

IK-2 Crnoco0eH aKTHBHO y4acTBOBATb B HCCJICAOBAHMH HOBBIX MaTeMaTHYECKHX
MojieJieii B eCTeCTBEHHBIX HAYKaxX
3HATD NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3agauu MPOBOJAMMBIX HCCIECIOBAHUA U

pa3paboTOK B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 31.2) CoBpeMeHHBbIN OTEUECTBEHHBIN U MEXKAYHAPOIHBIN
OTIBIT B CCJIEIOBAHUU MaTEMAaTUYECKUX MOJIeNIel B €CTECTBEHHBIX HayKaxX

Ymernb

Baagers UIIK-2.11 (40.001 A/02.5 Ip.2 Tna.) JearenpHOCTh, HallpaBJieHHAs HA pEIICHUE
3a/lad aHAJIMTUYECKOr0 XapakTepa, IMPeAnoyaralouux BbIOOp W MHOTooOpasue
aKTyallbHBIX CIIOCOOOB peIIeHHs 3a7ad, Pa3pabOTKU HOBBIX MaTeMAaTHYECKUX
MOJIeJIell B €CTECTBEHHBIX HAayKaX C TMOMOIIBIO sI3bIKa MporpaMmupoBanus Python
Ha BBICOKOM MPO(GECCHOHATFHOM YPOBHE

IK-3 Cnoco0eH OpHEHTHPOBATHCSI B COBPEMEHHBIX AJITOPHTMAX KOMIIBIOTEPHOM
MaTeMaTHKH; 00/1a1aTh CHOCOOHOCTAMHM K 3(P(PEKTHBHOMY NPUMEHEHHUI0 H
peanu3alui MaTeMATHYeCKH CJI0KHBIX AJITOPUTMOB



3HaTh

YMmerhb
Biaagern

IIK-4

3HaTh

YMmeTh

Baagern
I1K-6

3HaTh

HIIK-3.1 (06.001 D/03.06 3n.3) CoBpeMeHHbIE METOALI W CPEICTBa
MPOSKTUPOBAHMSI MTPOTPAMMHOTO OOECTICUEHUS TMPU peaTn3aliid MaTeMaTHIeCKH

CIIOKHBIX aJITOPUTMOB CpeACTBaMu pa3paboTku mporpamm PyCharm, Google
Collab

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHbII OTEYECTBEHHBIH M 3apyOeKHBII
OIIBIT B pa3pabOTKe alrOPUTMOB KOMITBIOTEPHOW MAaTEMaTHKHU C TOMOIIBIO SI3bIKA
nporpamMmmupoBanus Python

HIIK-3.3 (40.001 A/02.5 3n.2) HoBeimmii OTEUECTBEHHBIH W MEKIyHAPOIHBII
OINBIT B pa3pabOTKEe COBPEMEHHBIX aITOPUTMOB KOMIIBIOTEPHOH MaTEeMaTHUKU C
MOMOIIIBIO sI3bIKa IporpammupoBanus Python Ha BBICOKOM MpOQecCHOHATHLHOM
ypOBHE

NIIK-3.8 (40.001 A/02.5 Tn.1) IIpoBeneHWe OSKCIEPUMEHTOB IO OIICHKE
3P GEKTUBHOCTH pear3alMid MaTEMaTHYECKH CIIOXHBIX aITOPUTMOB Ha BBICOKOM
poeCCHOHATTLHOM YPOBHE

CnocofeH aKTHBHO Y4YacTBOBaTh B pa3padoTKe CHCTEMHOr0 M NMPHUKJIATHOIO
NMPOrpaMMHOI0 o0ecredeHus

UIIK-4.2 (06.001 D/03.06 3H.2) AKTyanbHbIE THUIIOBBIC PEUICHHS, OMOIMOTEKH
MPOrPpaMMHBIX MOJIyJICH, WIa0JIOHBI, KJIacChl OOBEKTOB, HCIOIb3yEeMbIC IIpU
pa3paboTKe CHCTEMHOTO M MTPHUKJIAJHOTO MPOrPAMMHOTO 00eCrIeueH s ¢ TIOMOIIBIO
si3bIKa porpaMmmupoBanust Python

NIIK-4.3 (06.001 D/03.06 31.3) MeToab! 1 cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO TIPOTPAMMHOTO 00ECTICUCHHSI

UIIK-4.7 (06.016 A/06.6 3u.1) CoBpemennbie Bo3moxkHocTH MC, mpenmerHas
00JIaCTh CHUCTEMHOE M TPHUKJIAIHOE TMPOrpaMMHOE OOeCIeueHHe, CpelcTBa
paspabotku porpamm PyCharm, Google Collab

UIIK-4.9 (06.016 A/30.6 3n.2) CoBpemenHble Bo3MOxHOcTH MC, MeTobI
pa3pabOTKK TPUKIAJTHOTO MPOTPAMMHOTO OOECIeUeHHs, CPE/CTBa Pa3padOTKU
nporpamm PyCharm, Google Collab

NIIK-4.11 (06.001 D/03.06 V.2) IlpumeHATh aKkTyalbHbleé METOJBl U CpENCTBa
MPOSKTHPOBAHMSI CUCTEMHOTO M TPHKJIATHOTO MPOrPaMMHOTO O0OeCIeUCHHS,
CTPYKTYp MJaHHBIX, 0a3 JaHHBIX, NPOrpaMMHBIX UHTep(deicoB, , cpeacTBa
paspadotku nporpamm PyCharm, Google Collab na Beicokom npodeccronanibHOM
YpOBHE

HIIK-4.12 (06.016 A/30.6 V.2) [InanupoBaTh pabOTHI B MPOEKTaxX pa3pabOTKH
CUCTEMHOTO ¥ MPUKJIAJHOTO MPOTPAMMHOT0 00ECIIEUEHHs C YI€TOM 0COOEHHOCTEH
COBPEMEHHBIX PEAIU

NIIK-4.13 (40.001 A/02.5 VY.3) IlpuMmeHsTh HOBEWIIHE METOMABI MPOBEICHHS
OKCIEPUMEHTOB TP aHAJIM3€ CHUCTEMHOTO M TIPUKJIAIHOTO IPOTPaMMHOTO
obecrieyeHus

Cnoco0eH HaxoAuThb M M3BJIEKATh AaKTYAJbHYK) HAayYHO-TEXHHYECKYIO
uHGOpPMaALMI0 U3 3JIEKTPOHHBIX OUOIMOTEK, HH(POPMALUOHHBIX CHPABOYHBIX
CHCTEM, COBPEMEHHbIX PO ecCHOHAIBHBIX 023 JAHHBIX U T.II.

UIIK-6.1 (06.015 B/16.5 3u.7) Hoseiiline HCTOYHMKHM AaKTyaJbHOW Hay4yHO-
TEXHUUYECKON MHPOpMaIIH

NIIK-6.2 (40.001 A/02.5 3u.1) llenu u 3amaym MPOBOJUMBIX HCCICIOBAHHA U
pa3paboTOK, METOIbl CPAaBHUTEIHFHOTO aHaN3a ¢ HH(OpMaIel N3BICUCHHON U3



ANIEKTPOHHBIX OMOINOTEK, MHPOPMAIIMOHHBIX CITPAaBOYHBIX CHCTEM, COBPEMEHHBIX
npoecCHOHANBHBIX 0a3 NaHHBIX U T.II. HA BBICOKOM MPO(GECCHOHATLHOM YPOBHE

Ymersn

Baagers UIIK-6.4 (40.001 A/02.5 JIp.2 Tn.) JesTenpbHOCTb, HaNpaBleHHAs HAa peEUICHUE
aKTyaJbHBIX 3a7lad AaHAJMTUYECKOTO XapakTepa, NPEeANoNaraloiux BbIOOp H
MHOroo0Opasue akTyaJbHbIX CIIOCOOOB peIleHHs 3ajJjad C MCIOJIb30BaHUEM
aKTyaJbHOM HayYHO-TEXHUYECKOH HMH(MOpMAIMK, M3BICUCHHON M3 3JIEKTPOHHBIX
O6ubnuorek,  MHGOPMALMOHHBIX  CIPABOYHBIX  CHUCTEM,  COBPEMEHHBIX
npoecCHOHATBLHBIX 0a3 TaHHBIX U T.II. HA BEBICOKOM MPO(GECCHOHATILHOM YPOBHE

TunoBbie KOHTPOJIbHBbIE 32JaHUSI WJIN HHbIE MATEPHAJIbl, HE00X0AMMbIe 1JIsl OLleHKH
3HAHM, YMEHUiH, HABBIKOB M (MJM) ONbITA /IeATEJbHOCTH, XaPAKTEPHU3YKIIUX ITAMNbI
(popMupoBaHus KOMIIeTEHIIM B IIpolecce 0CBOEHHUs 00pa30BaTeILHON NPOrPaMMBbI

Tunoewvie mecmoegwie 3a0anusn

1) Memeoponoe Bacs xouem nocmpoums mMo0enb, NPOSHOUPYIOWYI0 memnepamypy 8030yxa na sasmpa. K xaxomy
Muny OmHOCUMcs OaHHAas 3a0a4a?
—  Kuacrepuzanus
—  Kiaccudpukamms
—  PamwxupoBanue
—  Perpeccus
2) [oxmop Ilems xouem nocmpoums mMo0eib, RPOSHOSUPYIOULYIO 803MOICHOCHIL PA3GUMUS OCTOHCHEHUTL Y
nayuenma nocie onepayuu - éce au 6yoem 01a20N0AY4HO 8 meueHue HeCKOIbKUX credyrouux mecayes umu nem. K
KaKomy muny omHocumcs oannas aoa4a?
—  PamxupoBanue
— Perpeccus
—  Kuacrepuzanus
—  Kiaccudpukanms
3) Acmponom Bums xouem nocmpoums Mooeib, KOMOpas CMOdCem paszoums usgecmubvle HayKe 36e30bl Ha 2pynnbl
NO UX XapaKxmepucmuxam, ¥moosl syuuie uzyuumes ux ocobennocmu. K xaxomy muny omnocumes oannaa sadaua?
—  Kiaccudukanus
—  Perpeccus
—  Kunacrepuzanus
—  PamwxupoBanue
4) B 3a0aue kaxoco muna 6 ooyuaroueti gvloopxe oas 0ovekmos HET omeemog?
— Perpeccus
—  Kiaccudpukanms
—  Kuacrepuzanus
— Bo Bcex aTux 3aauax B 00yuaromeil BBIOOpKe €CTh OTBETHI
5) Bvibepume 6ce 6ephbie ymeepicoeHusL:
—  Mojenb MalIMHHOTO O0Y4YEHHSsI, [0 CYTH, SIBIISIETCS] OTOOpa)KEeHHEM MPOCTPAHCTBA OTBETOB B IIPOCTPAHCTBO
00BEKTOB
—  DyHKIHMOHAJ OIIMOKH MOKa3bIBAET, HACKOJIBKO TIOX0€ KAaYeCTBO UMEIOT JIaHHBIC, HCIIOJIb3yEeMbIe IS
pelieHus 3a1a49u
— IIpomecc 06y4ueHnss MOAETH 3aKIIIOYAETCS B MUHUMH3AINN (QYHKITMOHAIA OITHOKN
—  DneMeHTamMK 00y4aroiieil BHIOOPKH SBISIOTCS 00BEKThI, XaPaKTEPUCTUKU KOTOPBIX SIBJISIFOTCS] 3HAUCHUSIMHU
NPU3HAKOB
6) Paccmompum npusnak “Obpazosamenvuasn npoepamma’ npu anaiuze OaHHuIX RO CMyOeHmAaM YHUeepcumema.
Omom npusnax mogicem npunumames mpu suavenus: “Ixonomuxa’”, “Mamemamuxa”, “@urocoghus’”.
Bocnonvzyemca one-hot koduposanuem u 3amenum 3mMom npusHaK Ha mpu OUHAPHBIX, Komopbvle 6YOym
COOMBEMCME06AMb KAME2OPUAM 8 MOM NOpsidKe, 8 KOMOPOM OHU nepeducienvl eviute. Kax 6yoem 3axoouposan
npusnax co snavenuem “@unocogusn’’?
- (0,0,1)
- (0,1,0)
- (1,0,0)



7) Qemy O6yoem pasen Kopens U3 cpeOHeK8aopamuyHol ouuoky 0is Habopa uz 3 Habnwoerull, 20e OMKIOHeHUe
npeodCKa3aHusl TUHEUHOU pecpeccuul Om PeaibHblX 3HaueHull pagnul: -1, 2, 2?
- 0
- 3
- 2
8) IIpeononoscum, umo mvl cmpoum Mooeib npedCcKa3anus pocma no 803pacmy u eecy yenogexa. Mooens ¢ kakum
K03 uyuenmamu sepoammee 8ce2o nepeodyuUIacy?
— (Bo3pacr) + 0.5 * (Bec)
— 1402325.3 * (Bo3pacr) + -1404370.5 (Bec)
—  (Bospacr) + 0.33 (Bec)
9) Yem cmoxacmuueckui epaouenmuuiii cnyck (SGD) nyuue 06viunoeo epaduenmnozo cnycka? Boibepume ece
nooxoosuue Omeemel.
—  Opun war B SGD 0ObIcTpee, MOTOMY B IIETIOM 3TOT METOJI MOXKET OBICTpee BBLIATH PEIICHHE.
— B SGD rapanTupyercs, 4T0o Ha Ka)XJI0 UTEpalliy YMEHbIIAECTCS OIIHOKa MOJIEITH.
— B SGD rapantupyertcs, 4to OyJeT Hai/icH rT00aNTbHBI MUHUMYM.
—  Opun mar B SGD To4Hee, 4eM B 00OBIYHOM I'PaAMEHTHOM CITyCKE, TOATOMY TPeOyeTCsl MEHbLIE IaroB JJIs
TIOJTYYCHHUS PEIICHNUS.
10) 3anonnume nponyck: «/{ns 8binyKiou QyHKYUU .... yKa3vléaem CMOpOHY HaucKopeliuie2o yobl8anus»
— UM3oxpona
—  Jlunus ypoBHA
—  AHTUTpagueHT
— I'paguent
11) UYmo mooicem sagnsimvcs Kpumepuem 0CmMano8a 8 2paduenmHom cnycke?
— Hopwma rpanuenTa Ha Tekyiem niare
— Hopwma pa3HuLbl BECOB Ha COCEAHUX LIarax ajaropurMa
—  CyMmMa 3JIeMEHTOB BEKTOpa rpaueHTa
—  Ywucno maroB anropurMa
12) Paccmompum 08a ob6vekma: y nepeoco omcmyn quHeliHo2o knaccugukamopa paser -10, y emopozo -1000.
Buibepume seprvle ymeepoicoenus npo mo, Kak COOMHOCAMCA 3mu 08d 0OveKma.:
—  IlepBbrif 00BEKT HAXOMUTCS JABIIE OT Pa3eIAIONIel TOBEPXHOCTH, YeM BTOPOM
—  Bropoii 00beKT HAXOIUTCS AaJbIe OT pa3AeiIomIei IIOBSPXHOCTH, YeM IIePBHIH -
— Mogens Gombine yBepeHa B CBOEM OTBETE Ha MEPBOM OOBEKTE, YEM Ha BTOPOM
—  Mogens Gonblie yBepeHa B CBOEM OTBETE HA BTOPOM OOBEKTE, YEM Ha TIEPBOM -
13) Paccmompum nonvzosamensi COyuanbHol cemu Kak 00bekm 6 3a0aie MauunHo2o o6yuenus. dmo u3z
nepeducieHHo20 S8IAemcs 3a0ayell Kiaccugurayuu?
— Ilpexncka3zanue 3apabOTHOI MJIAaThI OJIB30BATENS
— Tlpenckazanue mnosa nojab30BaTeIst
— Ilpenckazanue npodeccun MOIB30BATENS
— IlpexnckazaHue, KakO MOCT MOTB30BATENb CACTACT CIICTYIOLIIM
14) Yem 3a0aua knaccughuxayuu ¢ nepecexarowumucs kiaccamu (I1) ommuuaemest om 3adauu kiaccupuxayuu ¢
Henepecexarowumucs kiaccamu (H)?
— B 3agaue I1 omquH 00BEKT MOKET OTHOCHTHCS K HECKOJILKHM KJTaccaMm OJHOBPEMEHHO, a B 3amave H oxuH
00BEKT OTHOCUTCSI POBHO K OJTHOMY KJIaccy
— B 3agaue I1 onuH 00bEKT MOKET OTHOCHUTHCS JINOO K OJJHOMY KJlaccy, TM0O HU K KaKOMY KJ1accy, a B
3agade H oiuH 00bEKT OTHOCUTCSI POBHO K OZHOMY KJIacCy
— B 3agaue I1 onuH npu3Hak MOXET MCIOJIB30BATHCS AJIs ITPECKa3aHusl HECKOJIbKUX KJIACCOB, a B 3aj1aue H
OJIMH TIPU3HAK MCIIOJIB3YETCs JUIs IPeJICKa3aHus TOJIBKO OJHOTO Kilacca
— B 3agaue I1 nns 00bekTOB 00yJaroiel BRIOOPKH H3BECTHBI METKH KJIAcCOB, a B 3aj1aue H - Her
15) Buibepume, kaxoil uz npueeoeHHblX al20PUmmo8 RPeoCcKa3anus CIOUMOCU K8APMUpbl
ABNSIEMCS NPUMEPOM peiaiuieco 0epesa:
— - Ecim mnomane 6onpme 100 kB. MeTpoB, TO 4 MiTH py0., MHAaYE €CIIM 3TAX HEPBBIH, TO 2.3 MIIH. pyOJeH,
nHave 3.15 muH. pyoOnei
— 400 ThIC. pyOueil. 3a Kax/(bIi KBaJPAaTHBIA MeTp ¥ 27 ThIC. pyO. 32 KaXKIbIi 3Tax
—  Hcnone30Bath CTOMMOCTH KBAPTHPBI, HANOOJIEE MOX0XKEH Ha TEKYIIYIO, U3 MPOJaBaeMbIX paHee
— Tlponmaats 3a 3 MuH. pyOseid
16) Memoo anaenvix komnonenm... (00uH NPABULLHBLI Omeem)
—  Crpout HOBBIE NIPU3HAKH KaK CJIOXKHbIC HEJIMHEHHbIE QYHKIIMK OT HCXOHBIX NPU3HAKOB
—  CrpouT HOBBIE MPU3HAKH KaK JIMHEHHbIE (DYHKIUH OT UCXOIHBIX IPU3HAKOB
—  OrOupaer caMble BayKHbIE IPU3HAKH M3 HCXOTHBIX
— IlIpenckaspiBaeT kiacc 00BbEKTa HA OCHOBE INIaBHBIX KOMITOHEHT



17) Buvibepume eepHbie ymeepiicoeHus npo 3a0ayy KiaCmepusayui.:
— B 3agaue kiacTepuzanyy CI0XKHO NPUAYMaTh YHUBEPCAIbHbIM KPUTEPHI KauecTBa, TOBOPSIIUIA, XOpOIIas
WJIY TUI0Xas MOJTY4HIIach KIaCcTepH3alisl, YTO YCIOKHSET pellieHne 3TOH 3aJauu
— Ha npakruke nanHble, KaK MpaBuilo, HE Pa3eisIIOTCS HA YETKUE KIIACTEPHI, YTO YCIIOKHSET PEeLIeHHE
3aJauM KJIacTepH3aLuu
— Meron k-Means - camprii 3¢ (¢ eKTHBHBII METO/| KITACTEPU3AIIH, CTIOCOOHBIN HAXOIUTh KAYeCTBCHHYIO
KJIACTePHU3ALUIO TPAKTHYECKH JIFOOBIX TaHHBIX
— 3ajaua KiacTepU3alUK MPEANOIAraeT BbIISICHUE CAMbIX BAXKHBIX MPHU3HAKOB U yJaJCHUE BCEX OCTANbHBIX
MPU3HAKOB
18) Kaxue npeumywecmsa daem omoop npuznaxos?
—  UYem MeHblIIe NPU3HAKOB, TEM 00JIEE CIIOKHBIE 3aBUCUMOCTH MOXKET BOCCTAHOBHUTH aJITOPUTM
—  Uem MeHbIIe NPU3HAKOB, TEM ObICTpee padOTaET alrOPUTM
OT160p NpU3HAKOB YMEHBIIAET 00BEM JaHHBIX M 3aTPaThl HA UX XpPaHEHHUE
OT160p HEMH(POPMATHBHBIX IPU3HAKOB MOKET MIOBBICHTH Ka4€CTBO PaOOTHI JITOPUTMA
19) Ancamnesvie memoowvl 00bIuHO denaiom 6oaee KauecmeeHHble NPEOCKA3AHUS, YeM OMOebHble aAl20pummbl (v
ancambell Hudxce owUOKA HA Mecmogoll 8vlbopke). A Kakou nokasamenb 6ce20d yXyoulaemcs npu
aHcambnuposanuu?
—  Owubka na obyuarowell 8b100pKe
—  CKOpOCTh BBITIOJHEHUS MTPEACKa3aHUN
—  KonunuectBo qaHHBIX, HEOOXOIUMOE AJIs1 O0yUCHUS
—  Yucnno Ucnonb3yeMbIX alropuTMOM MPHU3HAKOB
20) Aneopumm 6322une noopasymesaen 8ul60p CLYHAUHBIX Yacmel OaHHbLX, 00yHeHue aneopumma (Hanpumep,
pewarowezo 0epesa) Ha Kaxcool Yacmu u cOCmasieHue ancamois u3 00yYenHbix aieopummos. /s yezo HysicHo
06yuamy aneopumMbl Ha PA3HbIX YACMAX OAHHBIX?
—  Jlns Toro, yToObl 00y4YEHHbIE AITOPUTMBI BHITIOJIHSUIN HECOBIAalonne (pa3IMyHble) IpecKa3aHus
—  Jlns Toro, yTOOBl yCKOPUTH 00yUeHHE
—  Jlys Toro, 4TOOBI BBIACIUTH BaXKHBIE U 00Y4eHHS OOBEKTHI
—  Be3 3Toro HEBO3MOXKHO 00YUHUTH pelIatoliee IePeBO
21) Bul 06yuunu mpu mooenu 0Jist BpedCKa3anus CyMmbl Kpeouma, Komopasi Rompebyemcs, KIueHmy, u 6blNoIHsieme
npedckasanue 0Jis HOB020 KIUEHMA: TUHEUHAst MOOenb npedckazvléaem 50 muvicsay, pewaroujee depeso - 30 mouicsy,
Memo0 bnudicaiiueo coceda — 20 muicsiu. Kaxoe npedckazanue blnoaHum aHcamois mpex ai2opummos, ecil 6ec
qunetinotl moodenu 0.4, eec pewaroweco depesa 0.4, a sec memooa daudcaiiuezo coceoa - 0.27
—  33.3 TeICSY
— 30 TeICAY
— 36 TeICAY
— 38 TeICAY

Tunoevie KonmpobHbIE 300AHUA

1. PeamusyiiTe anroputM JIHHEWHOW PpErpeccuy, W IOJMHOMHAIBHOW perpeccud (sl naracera
noisysine — crenenei ot 2 10 5, s aatacera hydrodynamics — creneru 2) 6e3 peryssipu3anum.

2. Peanmzyiite anroput™ rpeOHEBOI pETPECCUM M HAWAUTE ONTUMAJIBHBIN ITapaMeTp peryspru3alii.

3. PeanusyiiTe anropuTM JIOTHCTUYECKOW PETPECCHU CO CTOXACTHYECKUM TPAUEHTHBIM CITYCKOM,
obyunTte ero Ha garacere spambase old (train) u mpoBepsTe Ha maracere Spambase_new (val).
Iomyuute ROC kpuBBI€e 17151 BapUaHTOB 6€3 HOPMHUPOBKHU M C HOPMHUPOBKOI MPU3HAKOB.

4. Peanuzyiite amroputM KNN xmaccupukanmu mno k Ommxalmmm cocedsM, HCIONB3YS
MIPOCTOE EBKIINI0BOE PACCTOSIHHE.

5. Ipumenure wmeron SVM (Hampumep, u3 OuOmmorexu sklearn) s matacera blobs2.
Busyanuszupyiite pesynsrar (pa3oreHue MmIOCKOCTH U OTIOPHBIE BEKTOPa) MPH Pa3HbIX BapHaHTax
saep (JTMHERHOE; MOMHOMIAIBHOE cTeneneit 2,3,5; RBF).

6. PeanusyiiTe MyJIbTHKIACCOBYIO Kiaccudukaiuio ¢ softmax B kauecTBe pemiaromied QyHKIMH K
KPOCC-PHTPOIHUEH B KauecTBe ()YHKIIMU MMOTEPh U O0YYUTE Ha MOATOTOBICHHOM JlaTaceTe mnist.

7. Peanmsyiite aJrOpUTMBI TIOCTPOEHHS JiepeBa C KpHTEpUeM HH(OPMAIMOHHOTO BBIUTPHINIA W
kputepueM JDKMHU M OIpeleNeHHI0 Kiacca 10 MaXOpUTapHOMY Kiaccy B jucte. Haiimure
ONITHMAJILHYIO TITyOHHY JiepeBa B 000HX cirydasx (B orpeske 2-10).

8. Peanmmusyiite anroputm k-means 1151 knmacrepusanuu Ha 2-4 kiacrepa.

9. Peammsyiite anroputm DBSCAN, Halizute napaMeTpsl AJs KJacTepU3aluy Ha 4 KiacTtepa.



10. IIpumenuTte ancaMOEBBIE METOJTBI JIS PEIICHISI 3a/1a4H KJIACCH(UKAIIMH HA IO OTOBICHHOM
maTtaceTe mnist.

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

Bonpocsl /i1 NOATOTOBKH K 3K3aMeHY

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

2. Tumnbl 00y4yeHus: ¢ yuuresaem, 6e3 yuyuTels, ¢ NOJKPEIIEHUEM, C YACTUYHBIM
y4acTUEM YUYUTENs, aKTUBHOE O0yUECHHE.

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

4. OmmuOka BHYTpH U BHE BbIOOpKH. OmunbOka 0606menus. HepaBencrso Xéhaunra.
Banupauus u kpocc-Banuaanus.

5. Jluneitnas perpeccus.

6. IloamHOMUaNBHAS perpeccus.

7. T'peGueBas perpeccus.

8. Jlorucruueckas perpeccusi. ['paiueHTHBIN CITyCK.

9. baiiecoBckuii knaccupukaTop. THITBI OIIEHKH pactpenenenuii nmpuzHakos (Gaussian,
Bernoulli, Multinomial). EM anropurm.

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

11. Tloporoseie ycnoBus. D¢ dextuBHOCTh 0 [lapero.

12. Presicion-Recall u ROC kpussie. AUC.

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

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

15. [epeBbs pemenuii. MHopMaimoHHbIN BRIMTPHILL, KpuTepuid JKUHU.

16. Perynspusauus nepeBbeB. HeOpexxHble peraronue 1epeBbs.

17. ByCTHHI Iep€BbEB pELICHUM.

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

19. Cayuaiinsie neca. AdaBoost.

20. Ancamonessie Meto bl perpeccurt. RANSAC. Theil-Sen. Huber.

4.2 MetoanuecKkue MaTepualibl, onpeaessiiomne Npoueaypbl ONeHUBAHUS 3HAHUIA,
yMeHHi, HaBBIKOB H (WJIH) ONbITA [eSTeIbHOCTH, XAPAKTEPU3YIOIIHX JTAMNbI
(¢hopMupoBaHUA KOMIETEHIUH

MeToauuecKkue PEKOMEHIALMH, ONIpeae/IaoIue npoueayphbl ONeHUBAHUA TECTOB:

Tect npoBoautcs onnaiin B cucreme Moodle nnn Google DOCS 1 orpaHuyeH 1Mo BpeMeHH.
Ha cnmauy Tecra maercs N1Be MOMBITKUA. TeCT CUMTAETCS YCHENIHO MPOMICHHBIM €CIH
CTYZIEHT NpaBuiIbHO 0TBEeTHI Ha 70% BOIpPOCOB.

MeToanyecKue PEKOMEHIAAIUH, ornpeaec/asaroune npoueaypbl OIICHUBAaHUA
BBINMOJTHCHUSA KOHTPOJBbHBIX 3aJaHMM

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

— mpeaocTaBiieH uexoaubii kKo B cpene PyCharm, Google Collab

— TIPOJIEMOHCTPUPOBaHa pabOTOCTIOCOOHOCTH MPOTPaMMBI

— CTYACHT ITOHUMACT I/ICXO)IHI)Iﬁ KO M OTBCYACT HA BOIIPOCHI 110 €0 OpraHu3anunu.



MeToauuyecKue PCKOMEHIAINNHA K CAa4Y€ IK3aMEHA

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

TCKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH CTYACHTOB IIPOBOAUTCA B HCJIAX COBCPIICHCTBOBAHUA U
HEIIPEPBIBHOTO KOHTPOJIS Ka4yeCcTBa 00pa30BaTEIbHOTO MPOIiecca, MPOBEPKH YCBOCHHS y4eOHOTO
MarepHala, aKTUBU3alUU CAMOCTOSTEILHON PabOThI CTYJCHTOB, CTUMYJIUPOBAHUSA UX Y4eOHOMH
pabotbl, obecrieueHust 3(PPEKTUBHOCTH 00pa30BATEIBHOTO MPOIECCa, MPEAYIPEKICHHUS PHCKOB
OTUYUCIICHUSA CTYACHTOB.

TCKYH_II/Iﬁ KOHTPOJIb 3HAHUM CTYACHTOB OCYIICCTBIIICTCA IIOCTOAHHO B TCUCHHUEC BCCTO
ceMeECTpa.

Bunbel Tekymiero KOHTpOJIsA: YCTHBIM (NMCbMEHHBIM) ONpPOC HA 3aHATHUSIX; IPOBEpKa
BBITIOJIHEHUS] JOMAITHUX 3a/IaHUil; TPOBEIEHHUE KOHTPOJBHBIX paboT, OLEHKAa aKTUBHOCTH
CTYJICHTA Ha 3aHATUU.

HpI/I OTCYTCTBHUU 3a4EeTHOM KHIKKH Yy CTYACHTA 3K3aMCHATOP HEC UMCCT IIpaBa IPUHUMATL Yy
HETro 3adeT/?K3aMeH. Takoii CTYACHT CYUHTACTCA HC SABUBIIMMCA Ha 3ayeT/3K3aMedH. B
HCKIIFOYUTCIIBHBIX CJIY4UasX, HAa OCHOBAHUHU DPACHOPSIKCHUS [JCKaHa IMPCIOoAAaBaATCIIb MOXKET
AOIIYCTUTD CTYACHTA K Sa‘IeTY/BK3aMeHy IIpU HAJINMIHUHU JOKYMCHTA, YAOCTOBCPAIOLICTO JIUNYHOCTD.

B neiax 00BEKTUBHOT'O OLICHUBaHUA 3HAHUH BO BpPEMs IPOBCACHUA 3a4CTOB U DK3AMCHOB HC
A0IMYCKACTCA HAJIMYHNEC Y CTYACHTOB ITOCTOPOHHUX NPCAMETOB U TCXHUUCCKHUX yCTpOﬁCTB.

CryneHTy, HCIOJIb3YIOIIEMY B XOJ€ 3K3aMeHa Hepa3pelleHHble MCTOUYHUKU U CPEJCTBa
NOJy4YeHUs: MHPOpMalUU, BBICTABIISETCS HEYIOBJIETBOPUTENbHAS OLEHKA, U OH yJalsercs M3
ayJUTOpUH.

Bo Bpems 5K3aMeHa CTyAEHTbI MOTYT IIOJIb30BaThCsl YTBEPKAEHHOW pabouell mporpaMMmon
yueOHOW AMCUMITIINHBI, KOTOpas JA0JKHA ObITh B HAIMYUHU Ha 3K3aMEHE, a TaKKe C pa3peleHus
HK3aMEHATOpa CIPABOYHON JIUTEPATYPOH U IPYTUMU OCOOUSIMH.

CTyI[eHTLI, Hapymarmue IpaBujia IMOBCACHUA IIPU MPOBCACHUHN 3a4Y€TOB W 3K3daMCHOB,
MOTYT OBITh HE3aMCAJIUTCIIbHO YAJICHBI U3 ayAUTOPUHU, K HUM MOTYT OBITh MMPUMCHCHBI MCPBI
AUCHUIITIMHApPHOT O BO3JCHCTBUA.

Ha 3auere/sk3ameHe MOTYT IPUCYTCTBOBATH PEKTOP, IPOPEKTOP 10 yueOHOH paboTe, neKaH
dakynpTeTa, 3aBeayOmMid Kadeapol, koTopas obecrneurnBaeT y4eOHBIH Tpolecc MO JTaHHON
mucnururHe. [IprcyTeTBre Ha 9K3aMeHax 1 3a4eTax MOCTOPOHHUX JIMI] 0€3 pa3pemieHust peKTopa
WM IIPOpPEKTOpa Mo yueOHOU paboTe He AOoIyCcKaeTcs.

Ilocne MMpOCIyHINBaAHUSA JICKIIUHA PCKOMCHAYCTCS BBINIOJHUTL YIPAXKHCHUA, IPUBOAUMEIC B
JIEKIIUM JJISI CAaMOCTOSTEIbHOM pa6OTLI, a TAKXKXC BBIMNOJIHUTE Ha KOMITBIOTCPE C UCIIOJIb30OBAHHUEM
Cpeabl Python 3aa4u, IIPUBOAUMBIC B JICKIITUU B KaUCCTBC ITPUMCPOB.

[Ipu camocTodTenbHOW paboTe CTYAEHTOB HEOOXOAMMO M3Yy4UTh JIMTEPaTypy,
IMPUBCACHHYIO B IECPCUHAX, OAJIA OCMBICIICHHA BBOJUMBIX HOHﬂTHfI, aHaJIn3a MOPCII0KCHHBIX
MOJXOJI0OB U METOJIOB pa3pabOTKU MapauleNbHBIX MporpaMM. PaspabaTbiBas pelrieHne HOBOM
3aga4u, CTYIACHT JOJDKCH YMCTb BI)I6paTB MCTOABI PEIICHHA 3agadu C YUCTOM ueneBoﬁ
anmapaTHo# iaTGOpMBbI, TPOBOUTH OTIAIKY U MPOPHUIMPOBAHKE MIPOrPaMMBI Ha si3bike Python.



B kadecTBe cHcTeM MPOrpaMMHPOBAHHsS Ul pEIICHHS 3a7ad U U3y4CHUS METOJOB H
AJITOpUTMOB, TPUBCACHHLIX B JICKHOHUAX, PCKOMCHAYCTCA MCIIOJIB30BATh HA IMPAKTHYCCKUX
3aHATHUAX U IIPU CAMOCTOSATEIIbHOM paboTe CTaHIAPTHYIO peaiu3aliuio s3bika Python B cBsi3ke co
cpenoii pazpabotku PyCharm, Google Collab.

MeTtoauyecKkue peKOMeHaM |, ONpeIeIsSIoNe MPoueaypbl OlleHHBAHUS HA K3aMeHe:

Kpurtepun onieHMBaHHMS U IIKAJIA OLEHKH IK3aMeHa

Ounenka Kpurepun BoicTaBIeHUS] OLEHKH

JlaH pa3BepHYTHII OTBET Ha NOCTABJICHHBIE BONPOCHL. MaTepuan
U3JI0’KEH TOClIe0BaTeIbHO. IMeroTcs JIornuHbIe U

«OTIM4HO» apryMEeHTHPOBAaHHBIE BBIBO/IBI.

B teuennn cemectpa cryneHT npaBmibHO permmi 80 % 3amad,
HMEET NPEACTaBICHUE KaK PellaTh OCTAIbHBIE 331a4l

[aH pa3BepHYTHIN OTBET Ha MOCTABJIEHHBIE BONPOCHl. MaTepuan
M3JI0KEH B 1I€JIOM TocienoBaTenbHo. iMeroTes moruunele u
«Xopouio» apryMEHTHPOBAHHbIC BBIBOABI.

B Teuennu cemectpa cTyIeHT npaBuibHO pemt 70 % 3anay,
MMEET NMpeICTaBIeHNEe KaK peliaTh OCTaJbHbIE 33Ja4u

OTBeT Ha BOIIPOC HE ABJIACTCA IMOJIHBIM. MaTepI/Iaﬂ N3JI0KECH
HETIOCIIEI0BaTEIbHO. BBIBOIBI HE apryMEHTHPOBAHBI.

B Teuennu cemectpa cTyneHT npaBuwibHO pemni 60 % 3anauy,
MMEeT NMpeICTaBIeHNE KaK peliaTh OCTAIbHBIE 33auu
OOyyJaromuiicss He 3HA€T 3HAYUTEIHHON YaCTH MPOTPAMMHOTO
MaTepHaa, J0IMyCKaeT CYIIEeCTBEHHBIE OIINOKH.

B Teuennu cemecTpa cTyeHT NpaBMIbHO pemni Menee 70 % 3amad
W/WIIK HEe MMEET MPEJICTABIICHUE KaK PelliaTh OCTAIBHBIC 3a/1a41

«Y IOBJIIETBOPUTEIHHO

«HeynoBneTBOpUTENBHOY»

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX MHAMBUIYAIbHBIX ICUXO(PU3MUECKUX OCOOEHHOCTEH.

— IIpY HeOOXOMMOCTH HHBAIH/IAM H JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISAETCS JOMOJHUTENBbHOE BpeMs /7Sl TOATOTOBKU OTBETA HA SK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHWBAaHUS PE3YyJIbTaTOB O0YyUSHHS MHBAIUIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMATPUBAETCS MCIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporietypa orneHMBaHUsI pe3yIbTAaTOB OO0YYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 TUCHMILIMHE MPeAyCMaTpUBaeT MpeAOoCTaBlIeHHe HHPOpMALUU B
dopmax, amanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00yJaromuxcs.



5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJILHOM Y4YeOHOW JIMTEpPATYypBbl,

HEe00XO0AMMOIi 1151 OCBOCHUS TUCUUIIIMHBI (MOTYJIA)

5.1 OcHoBHas JiMTEpaTypa:

1. MupkuHn, b. I'. Beaenue B aHanu3 naHHBIX : Y4eOHUK U nipakTukyMm / b. I'. Mupkus.
— Mockaa : U3natensctBo FOpaiit, 2020. — 174 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
9916-5009-0. — TekcT : anmekTpoHHbIH // O6pa3oBaTenpHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/450262 (nara obparenus: 22.06.2022).

2. AHanu3 naHHBIX : yueOHUK 171 By30B / B. C. Mxwutapsis [u np.] ; mox penakiueit B. C.
Mxurapsina. — Mocksa : M3garensctBo FOpaiit, 2022. — 490 c. — (Briciiee obpazoBanue). —
ISBN 978-5-534-00616-2. — Texkcrt : anexrponnsiii / Ob6paszoBarenbHas miardopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/469022 (narta obparmenus: 22.06.2022).

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

Jl11s ocBOEHHS AUCUMILTUHBI HHBAIMAAMH U JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbSI MMCIOTCSI M3JAHHS B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u «FOpaumy.

5.2 JlonotHUTeIbHASI JINTEPaTypa:

1. Maxkkunmu Y. (mep. ¢ anrin. CinuHkuHALA.), Python w anamm3 paHHbBIX //
N3natensctBo “JIMK Ilpecc”, 2015, 482 c.

2. Mromiep A., I'Buno C. BBenenne B mMammHHOE 0O0y4YeHHE C MOMOINBI0 Python.
PykoBoacTBO 1181 criennainucToB o pabote ¢ nanHbiMu // Bunbsimc, 2017, 480 c.

3. [IporpaMMHbIe cUCTEMBI CTATUCTUUECKOTO aHAJIN3a: OOHAPYKEHUE
3aKOHOMEPHOCTEN B JIAHHBIX C UCIIOJh30BaHUEM cucTeMbl R u s3pika Python : [16+] / B. M.
Bonkoa, M. A. Cemenona, E. C. YUereprakona, C. C. Boxos. — HoBocubupck :
HoBocuOupckuit rocyapcTBeHHBIN TeXxHUUeCKU yHuBepcuteT, 2017. — 74 c. : wi., Tabmn. —
Pexxum noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496
(mara oopamenus: 02.07.2022). — bubauorp.: c. 48. — ISBN 978-5-7782-3183-2. — Tekcr :

AJIEKTPOHHBIN.

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

5.4. UnTepHeT-pecypchbl, B TOM 4HcJ/Ie COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Dnekmponno-oudbruomeunwvle cucmemst (O6C):
DBC «FOPAWT» https://urait.ru/
IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
. DBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvuvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypuans! uzgareiancrea Wiley https://onlinelibrary.wiley.com/

gk~
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https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/

4.  Hayunas snextponnas 6ubnauorexa (HOb) http://www.elibrary.ru/

5. TlolHOTEKCTOBBIEC apXUBBI BEAYIIMX 3alaJHBIX HAYYHBIX )KYpHaAJIOB Ha Poccuiickoi
wiatdopme Hayunbix xkypHatoB HOUMKOH http://archive.neicon.ru

6. HanuonanmbHas dSneKkTpoHHass OuOMMOTEKa  (MOCTYNm K DJIEKTPOHHOW  OMOIMOTEeKe
nucceptaruii Poccuiickoii rocynapcrBenHoi oubmuorexu (PI'b) https://rusneb.ru/

7. TIpesunentckas oubmuoreka uM. b.H. Enprimna https://www.prlib.ru/

8.  baza gannpix CSD Kemopumkckoro niearpa kpucramiorpadpuueckux ganusix (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. "Jlexktopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas uandopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble CnpasovHble CUCmembsl

1. KoncynsranT [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 0 JIOKaJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

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

2. AwmepukaHCKas maTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

3. MunucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbubiit moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudpopmarnmonnas cuctema "EquHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexuus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOT0 HHCTUTYTA pycckoro si3bika nMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapel http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN opTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit denepaunn". Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie snekmponHble 06paszoeamenvHule U uHgpopmayuonHule pecypcol Kyol'V

=

OnexTpoHHbIi Katanor Hayunoit 6ubmanorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexrpoHHas Oubnuoreka TpyaoB yueHsx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOIyTbHOTO TMHAMUYECKOTO 00ydeHwus http://moodle.kubsu.ru

ba3a yueOHBIX T1aHOB, y4eOHO-METOANYECKUX KOMILUIEKCOB, MyOIHuKaIuil 1 KoHpepeHIHii
http://infoneeds.kubsu.ru/

5. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

w
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http://mschool.kubsu.ru/

6. DnekTpoHHBIN apxuB qoKymMeHTOB KyOI'Y _http://docspace.kubsu.ru/

7. DneKkTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl HHHOPMAIMOHHBIX CUCTEM U TEXHOJOTUI
B oOpasoBanun KyOI'Y wu mnHayuHo-merommyeckoro kypHama "IHIKOJIBHBIE TOIbI"
http://icdau.kubsu.ru/

6. Mertoanueckue ykKazaHusl [Js1 O0yYAIOIIMXCHA IO OCBOEHHUIO
AUCHUIUIMHBI (MOIYJIs1)

B ocBoeHMM IMCHUIUIMHBI MHBAIUAAMM U JMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYIbTAllMM) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaKHBIM  (haKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM H OO0yJaomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMU 3/10POBBbSI.

/. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJOIWH, MCHOJb3yeMbIX MPH

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

—IIpoBepka foMalHuX 331aHUH U KOHCYJIBTUPOBAHHE ITOCPEICTBOM JIEKTPOHHOM MOYTHI.
— Mcnonbp30oBaHue 3IIEKTPOHHBIX MTPE3CHTAIMNA TPY POBEICHUH JCKIIMOHHBIX 3aHATHHA

- Cucrema MOODLE

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

7.2 TlepeyeHb JUIEH3HOHHOTO0 W CBOOOJHO PACIPOCTPAHAEMOr0 NMPOrPaMMHOIO
ob0ecrievyeHust

OpenOffice

Komnunstop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 unu Kitty 0.76

Filezilla 3.57.0

WinSCP 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, mobas Bepcus

Putty, nro6ast 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


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

GIT

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 (MOIYJII0)

HaumenoBanue yqe6H0171 ayJAUTOpUH, €€ OCHAILICHHOCTDb

No Bun pabor
000py1I0BaHUEM U TEXHUUYECKUMU CPEICTBAMHU O0yUEHHUs
1. JlexuuoHHbIE 3aHATUS | AyAUTOpHS, YKOMILIEKTOBaHHAas CHeUaIM3UPOBaHHON
MeOeIbI0 U TEXHUYECKUMH CPEJICTBAMH 00yUeHHs
2. JlaGopaTopHble 3aHATUS | AyIUTOpHS, YKOMILJIEKTOBaHHAas CHeUaIn3upOBaHHON
MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
KOMIIbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTnueckue 3aHsATHS | AyAUTOpHS, YKOMILIEKTOBaHHAs CHeUaIn3upOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYeHUS
4. I'pynmioBeie Aynuropus, YKOMILIEKTOBaHHAs CIEeAIM3UPOBAaHHON
(MHAMBUAYATIbHBIC) MEOCNbI0 M TEXHUYECKHUMH  CpPEACTBAMH  OOydYeHWUs,
KOHCYJIbTAllH KOMIIbIOTEPaMHU, MPOrPAMMHBIM 00€eCTIeYeHUEM
S5. Texkymuii ~ KOHTpOJb, | AyauTopus, YKOMIUIEKTOBAHHAas CHEeUaIu3UPOBAHHON
IIPOMEXKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpeACTBaMH  O0ydeHus,
aTTecTauus KOMIIBIOTEPaMHM, IPOrPaMMHBIM 00ecTieyeHuEM
6. CamocTrosTenbHas Kabuner g caMocTosTenbHONH  paOOThI, OCHAIIEHHBIN
paborta KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUEHHS K

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

[Ipumeuanue: Konkperusamus ayautopuii u ux ocHamenue omnpenensercs OIIOIL.




