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PaGouas mporpamma IuCIUIUIHHBEI « MalllmHHOE 00y4YeHUe» yTBEPKICHA Ha
3acenanuu Kadeapbl HHOPMAITMOHHBIX TEXHOIOTHN IpoToKos Nelb ot «16» Mas
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mas 2023 1. P
I[Ipencenatens YMK dakynsteTa 7Z
A. B. KoBanenko

* .~ IOAITUCH

PenieHseHTsr:
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Py61i0B Cepreit EBrenseBud, kanauaaT GU3UKO-MaTEeMaTHYECKUX HAYK, TOLICHT
kadeapel matematuueckoro mojenupoBanust GI'BIOY «KyoI'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

—  HW3yuYeHHE KIIOUYEBBIX MMOHATHH, LIeTIeH ¥ 3a]1a4 UCTIOIb30BaHHS MAIIMHHOTO O0yUeHUS;

— 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
U OLIEHKH KauecTBa MOJIEJICH.

1.3 MecTo AucuminHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuunnuna «MamuHHOoe oOyueHue» oTHocutTcs K «OOsi3aTenbHas yactby» broka 1
«uctumumHbl (MOIYIH)» Y4eOHOTO TUIaHa.

BxonHbIME 3HaHUSIMH 711 OCBOSHUS TaHHOMW JUCHMILTUHBI SBJSIOTCS 3HAHUS, YMEHUS U
OTIBIT, HAKOTIJICHHBIN CTYICHTAMH B MPOIIECCE U3YUCHUS TUCIUIUTMH «Maremarndeckas JIOTuka u
JUCKpETHass MareMaTtuka», «OCHOBBI MPOTPaMMUPOBAHUA», «MeToAbl MPOrpaMMUPOBAHUSY.
OOyuaromuiics 10HKeH:

— uMeTh 0a30Bble HABBIKM B HAMHCAaHUU TPOTPaMM Ha MPOUEAYPHBIX U OOBEKTHO-
OPUEHTHPOBAHHBIX SI3bIKAX;
— OBITh 3HAKOMBIM C HanboJiee YaCcTO BCTPEUAIOIINMHUCS CTPYKTYPAMHU TaHHBIX, YMETh UMHU
MOJIb30BaThCA U 3HATh BHYTPEHHIOK OPraHU3alHIo.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00y4JaromuXxcs CNEAYIONUX KOMITETEHITHI:

MK-2 Cnoco0eH aKTHMBHO Y4acTBOBATh B MCCJIEIOBAHUM HOBBIX MATeMATHYECKHUX
MoJeJieil B eCTeCTBEHHbIX HayKax
3HaTh NIIK-2.2 (40.001 A/02.5 3u.1) Llenu u 3amaym MPOBOAMMBIX HCCIEIOBAHUA U

pa3pabOTOK B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 3H.2) OredecTBEHHBI W MEXAYHApOJIHBIA OIBIT B
WCCIIEIOBAaHIH MAaTEeMaTHUECKUX MOJIEIel B €CTECTBEHHBIX HayKaxX

Ymernb

Baagers UIIK-2.11 (40.001 A/02.5 p.2 Tn.) JesaTenpbHOCTh, HAaNpaBlieHHAs] HA PEIICHUE
3a/1a4 aHAJIIMTUYECKOTO XapaKTepa, MPEeIINoiaraloimux BBIOOp M MHOTO0Opaszme
aKTyallbHBIX CIIOCOOOB peIIeHHs 3a7ad, Pa3pabOTKUM HOBBIX MaTeMaTHYECKUX
MOJIETIEN B €CTECTBEHHBIX HayKax



IIK-3

3HaTh

YmMmerhb
Baagern

IIK-4

3HaTh

YMmerhb

Baangernb
IIK-6

3HaTh

YmMmeTh
Baagernb

Cnoco0eH OpHeHTHPOBATHLCA B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOM
MATeMATHKHU; 00JI1a1aTh CHOCOOHOCTAMH K 3((PeKTHBHOMY NPHUMEHEHUID) H
peain3aiuu MaTeMaTHYECKHU CJI0KHBIX aJITOPUTMOB

NIIK-3.1 (06.001 D/03.06 3u.3) MeToasl W CpeACTBA MPOCKTHPOBAHUS
MPOrPaMMHOTO  OOCCIICYCHUsI TPH pealu3alliil  MaTeMaTHYeCKH CIIOKHBIX
QJIITOPUTMOB

HIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMEHHBI OTECYECTBEHHBIN M 3apyOeKHBIH
OTIBIT B pa3pabOTKe aITOPUTMOB KOMITBIOTEPHON MaTeMaTHKU

HIIK-3.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIM W MEXIYHAPOJHBIM OMBIT B
pa3paboTKe COBPEMEHHBIX AJITOPUTMOB KOMITBIOTEPHOW MaTeMaTHKU

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 CHCTEMHOr0 M NMPHUKJIATHOIO
NMPOrpaMMHOI0 o0ecreYeHus
NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemeHusi, OMOIMOTEKH TPOTPAMMHBIX
MoayJed, IIa0loHBbI, KIAacChl OOBEKTOB, HCIONb3yeMblE TMpU pa3padoTKe
CHCTEMHOT0 ¥ MPHUKJIAHOTO MPOTPaMMHOT0 00eCTIeYeHHUS
NIIK-4.3 (06.001 D/03.06 31.3) MeToab! 1 cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO IPOTPAMMHOTO 00eCTIeUeHHSI
UIIK-4.7 (06.016 A/06.6 3n.1) Bosmoxnoctu HWC, npenmerHas o0macTb
CHCTEMHOE | MPHUKJIAJHOE TPOrpaMMHOE oOecrieueHne
UIIK-4.9 (06.016 A/30.6 3u.2) Bosmoxunoctu WC, wmetomsl pa3paboTku
MPUKIIQJHOTO IPOTPAMMHOTO 00eCTIeUeHUs

NIIK-4.11 (06.001 D/03.06 ¥.2) IlpuMeHsATh METOBI U CPEACTBA IPOESKTUPOBAHUS
CHCTEMHOI'0 U MPHUKIAJHOIO IPOrpaMMHOTO 00ECTIeUeHUs, CTPYKTYp AAHHBIX, 0a3
JaHHBIX, IPOTPaMMHBIX HHTEp(EiicoB

NIIK-4.12 (06.016 A/30.6 V.2) IlnanupoBaTe pabOThl B MPOEKTaX pa3pabOTKU
CHCTEMHOTO ¥ MPHUKJIAIHOTO MPOTPaMMHOT0 00eCTIeYeHHUS

NIIK-4.13 (40.001 A/02.5 V¥.3) [IpumeHSATh METOMBI IPOBEICHUS SKCIIEPUMEHTOB
MIPH aHAJTU3€ CHCTEMHOTO ¥ MTPHUKJIAIHOTO MMPOrPaMMHOT0 00eCTIeYeHUS

CnocoGeH HaxoAWTh M H3BJIEKATh AKTYAJIbHYH) HAaYYHO-TeXHHMYECKYIO
uHGOPMANMI0 U3 JIEKTPOHHBIX OUOJIMOTEK, HH(POPMAIHOHHBIX CIPABOYHBIX
CHCTEM, COBPEMEHHBIX NPo¢ecCHOHATBHBIX 023 JaHHBIX U T.II.

NIIK-6.1 (06.015 B/16.5 3H.7) McTOYHMKHM aKTyaJbHOM HayYHO-TEXHHYECKOH
uHpopMauu

HIIK-6.2 (40.001 A/02.5 3n.1) llenu m 3amauv MpPOBOAUMBIX HCCIICTOBAHUNA H
pa3paboTOK, METOABI CPABHUTEIBHOTO aHaU3a ¢ MH(pOpMaIuei, N3BJICUYeHHON 13
AJIEKTPOHHBIX OMOIMOTEK, NHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccroHanbHbBIX 0a3 TaHHBIX U T.II.

HIIK-6.4 (40.001 A/02.5 Hp.2 Tna.) JearenbHOCTh, HalpaBieHHAs Ha PEIICHUE
3a/la4 aHAMTUYECKOTO XapakTepa, IMPEANoiaraloiiux BBIOOP W MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB pEIICHHS 33Ja4 C HCIIOJIb30BAHHEM aKTyaJbHOW Hay4IHO-
TEXHUUYECKON uH(OpManuu, W3BICYEHHONM U3 JJIEKTPOHHBIX OUOIHOTEK,



MH(POPMAIMOHHBIX CIPABOYHBIX CHUCTEM, COBPEMEHHBIX NMPO(ecCHOHAIBHBIX 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. CTpyKTypa M cofepKaHue U CHUILTHHbI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT

O6mmas Tpy10éMKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4. efl. (108uacoB), ux pacnpenenenue
10 BUJIaM Pa0OT MPEACTABICHO B TaOJIHIIC

CemecTpbl
Buj yueOHoii padoThI Beero (4acel)
4aCOB g
KonTakTHas padora, B TOM 4ncje: 46,3 | 46,3
AyIUTOpPHBIE 3aHATHS (BCEro): 42 42
3aHsATHS JEKIIMOHHOTO TUIIA 14 14
JlaGopaTopHbIe 3aHATHS 28 28
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNuas koHTaKkTHasi padora: 4,3 4,3
Kontpousb camocrositensHoM padotsl (KCP) 4 4
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM 4ucJje: 8 8
IIpopabomxka yuebnoeo (meopemuueckozo) 4 4
Mamepuana
Buinonnenue unousuoyanbhvix 3a0anutl 9 )
(nodeomosgka coobweHull, npezenmayuii)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 2 2
KonTpoJisb: 53,7 | 53,7
[ToaroroBka K 3K3amMeHy 53,7 | 53,7
Jac. 108 108
B TOM 4HcJIe
O0mas Tpya10eMKOCTh KOHTAKTHAas 46,3 | 46,3
pabora
3a4. ef 3 3

2.2 CTpyKTypa AUCHUILIMHBI
Pacnpenenenne BuaoB yueOHON pabOTHI U MX TPYAOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Pa3nensl (TeMbl) TUCIUILIMHBI, H3Y4YaeMble B 8 cemecTpe

KosnnyecTBo yacoB
Bueayn
HMTOPHA
Ne HaunmeHoBaHMe pa3aennos (TeM) Beero AyaurtopHas paéora o
padoTa
Ja n3 JP CPC
1 2 3 4 5 6 7
1. | BBenenue B MalimHHOE 00y4YeHHE 6 2 4
2. | JImHEWHbBIC MOJICIT PETrPecCruu 8 2 4 2
3. | Jloructuyeckas perpeccus 8 2 4 2




Kosmn4yecTBO 4acoB
Bueayn
o HUTOpPHa
Ne HaumenoBanmue pazjienos (TemM) Beero AynuTtopHasi pabora o
padorta
J m3 JP CPC
1 2 3 4 5 6 7
4. | Knaccudukarus 8 2 4
5. | Knacrepuzanus 8 2 4
6. | JepeBbs perenuit 8 2 4 2
7. | AncamMOJIeBbIE METOIBI 8 2 4 2
HUTOI'O no pa3nenam JUCHUNIMHBI 50 14 28 8
KonTtpons camocrositensaoit padotsl (KCP) 4
ITpomexxyrounas arrecramus (MKP) 0,3
[ToaroToBKa K TEKyIIeMy KOHTPOJIIO 53,7
O011asi TPY10€MKOCTh M0 JUCHHUIIIHHE 108

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

camocmosamenvbHas pa6oma cmydeHma

2.3 Conep:xaHue pa3iesioB (TeM) TUCHUTLTHHBI
2.3.1 3ausaTHd JeKIMOHHOr0 THIIA

Ne HaumeHnoBanue pazaena (TemMmbl)

Copep:xanue pa3aesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

1 2

3

4

1. BBenenne B MmammHHOE 00yUeHHE

Beenenne B mpenmerHylo obOnacte. [Ipumepsl
HCIOJIb30BaHUS METOJIOB MalIMHHOIO

O6y‘IeHI/I$[ JJIA peIICHUA MPUKIIAJHBIX 3ajJ1ad.

3HaKOMCTBO co CHeNHaTU3UPOBaHHBIMHU
OubmMoTekaMu  S3bIKA  NPOTpaMMHpPOBaHUs Py
thon I HaydHBIX pacdyeToB M aHaIW3a JaHHBIX.

NumPy, SciPy, pandas.

3HaKOMCTBO C pa3IMYHBIMH METOAAMHU
npenoOpadoTKU JaHHbIX, OMHCATEIbHBIMH
CTaTUCTUKAMM U OCHOBHBIMH CITOCOOaMU
BU3YyaJiu3alluy JaHHBIX, METOJJaMU CHUKCHUS
pa3mepHocTH. MeTo/ rJIaBHbIX KOMIIOHEHT.
BakHOCTH HOPMHUPOBKH JaHHBIX. [IpenobpaboTka
JaHHBIX. PabGoTa ¢ MpOoNynICHHBIMU 3HAYCHUAMU.

KT

2. | JluneliHBIE MOJIENIN pErpecCun

IlocTanoBka 3anaun perpeccuu. JIuHeiHbIi
perpeccuoHHbIN aHanu3. OTO60p MPU3HAKOB,
KOJUIMHEAPHOCTb, BIIUSTEIbHBIC HAOIIOICHNS,
aHaiM3 ocTaTkoB. Hemapamerpuueckas perpeccust
(sinepHoe crnakuBanue). L1 u L2 perymsapuzarys.
MeTpHKH KayecTBa.

3. Jlorucruueckas perpeccus

Paznenenue naHHBIX HAa 00yYaroOIIMe H TECTOBLIE.
Hopmuposka ganubsix. Onpenenenue
nepeoOydeHHOCTH MoJenu. Kpurepun oneHkn
Ka4ecTBa MOJIyYEHHBIX MOJICTICH.

4, Knaccudukanus

ITocranoBKa 3agaun Kinaccuduranum, 0630p
OCHOBHBIX METO/IOB €€ pemieHus. bunapras u
MHOTOKJIaccoBasl Kiaccuduranys. Jlorucrnaeckas
perpeccusi. MeTpHUKH KauecTBa KIacCUPUKAIIUN
(Tounocts/ciennpuanocts, ROC-KkpuBas,
TUIONIA/Ib [TOJ] KPHBOH).




®opma

Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesa (TeMbl) TeKyLIero
KOHTPOJISI

1 2 3 4
CTpyKTypa AepeBbeB pelieHnii. Bunbl pa3aenstonmx KT
5. JepeBbs pelieHui ¢bynkmid. OO0yueHus iepeBa peLIeHHH.
AnroputMm Random Forest.
OO0ydJeHue Ha HEpa3MEUCHHBIX JaHHBIX. KT
Knacrepuzauus. Mepapxuueckas KiiacTepu3anusl.
6. | Kmacrepmzamms Mertox K-cpenaux, DBSCAN u ap. O630p MeTo10B
KJIACTEPH3aLH, Pea30BaHHBIX B ONOIMOTEKE
sklearn.

AHCaMONH alrOpUTMOB MAIIMHHOTO O0YYEHUS. K, T
ArperupoBanue Moeneii. AHcamOn
pelaromux aepeBseB. MeToa ciaydaifHoro Jjieca.
I'pagrieHTHBIN OYCTHHT.

7. AmncaMOJIeBbIE METOIbI

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

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA

He npenycmotpenst

IHpumeuanue: JIP — omuem/3awpuma nabopamopuoi pabomut, KII - vinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue peghepama, 3 - scce, K - komnroxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.3 JlabopaTopHbIe 3aHATHSA

®opma
Ne HaumenoBanmue pasaena (TeMbl) HaunmenoBanue ;1a60paTOpHBIX padoT TeKyliero
KOHTPOJIsI
1 2 3 4
[Ipumeps! HCHONIB30BAaHUS METOJIOB MAIIMHHOTO 00Y4eHHUs P3

JUIS IpAaKTHYecKuX 3a1a4d. Kpatkuii 0030p cuHTakcuca
s3pika Python. Berpoenssie onepanny U GyHKINY, THIBI 1
CTPYKTYPBI JaHHBIX.

Bubnmmorexn NumPy u SciPy. Marpuist. Pa3pesxenHsie P3
Marpunsl. HIekcupoBanue, cpe3bl. OObeIMHEHNE
MaccuBoB. bubnmoreka pandas. 3ampocsl k Tabnuam:
BBIOOpKA CTPOK/CTOJIOIOB IO 3aIaHHBIM KPUTEPHUSIM.

2. BBenenne B MalmmHHOE 00y4eHHE Mopundukanus snementoB Tabauisl. JJobapiaeHue
CTPOK/CTOJIOOB. [ pyNIUpOBKa U arperupoBaHue.
O0beanHenne TaduIl (pa3IMyHbIe BHIBI join).
MHoroMepH»ble JaHHbIC: MyJIbTHHHEKCHL. Onepanun
stack-unstack. ITocrpoenue cBoaHbIX Tabnuir (pivottables).
OmucaresnbHblie cratuctiki. O630p 6ubanoTexk matplotlib, P3

seaborn, bokeh. bazoBble THITBI BU3yanH3aluy JaHHBIX.
3. JIuneiiHble MO/IENTH perpeccuu 3nakoMcTBO ¢ GubmoTekoi scikit-learn (sklearn).
[Ipeno6paboTKa JaHHBIX. METO TJIaBHBIX KOMITOHCHT.
PaboTa ¢ mponyiieHHbIMH 3HAYCHUSIMU
IMonmHOMUaNBHas perpeccus. CMEIeHHE U JUCTICPCHSL. P3
I'peGHeBas perpeccus.
LleneBast QYHKIHS IOTUCTHYECKON PErPECCHH. P3
Perynsipusanusi JOTHCTHYECKOH perpeccHH.
OmnpeneneHus 1eaeBol METpUKU KauectBa. CpaBHEHUE P3
6. Jlorucrnueckas perpeccus pa3NMYHBIX METPHK KayecTBa Moaeneil. Pabota ¢
HecOalaHCHPOBaHHBIMU HabopaMu
Peanusaiysi perpecCHOHHBIX M KITacCH()HKAIIMOHHBIX P3
7. Knaccuduxamms mopenein ¢ noMmompro sklearn. Pabora ¢ CHHTETUUECKUMA
JIaHHBIMU. Peaytn3aiusi MeTo/1a IpaIneHTHOTO CITyCKa.

1. BBenenue B MammHHOE O0ydeHHE

4, JIuHeiHbIe MOICTIHN perpeccun

5. Jlorucrnueckas perpeccus




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) HaunmenoBaHue j1a0opaTOpHBIX padoT TeKyLIero
KOHTPOJIsI
1 2 3 4
Peanuzanus mojenell Ha ocHOBE MeTo/a K-Omrmkaimx P3
8. Krnaccuduxarus N
coceliell MeTo/1a OIOPHBIX BEKTOPOB
[IpaBuia u aHanu3 KauecTBa (TOYHOCTH, HOJTHOTA). AHANU3 P3
9. JlepeBba perieHuit ¢ nomo1sio ROC kpuBoii. AITOpUTM NOCTPOCHUS
JIEpEBbEB PEUICHUM.
. . Kpurepnii mH()OpMAIMOHHOTO BEIUTPHIIIA U KPUTSPHIA P3
10. | HepeBbs pelueHuii pHTep popmat P pHTep
Jxunu. Jleca pemaronmx a1epeBbeB.
ANTOPUTMBI KJIaCTEpU3aUH ¢ GUKCHPOBAHHBIM P
11. | Knacrepuzanus p P ¢ P 3
KOJIMYECTBOM KJIACTEPOB.
. ATOpUTMBI KJIaCTEPHU3ALUH 110 INIOTHOCTH.
12. Knacrepuszanus p pusall P3
Hepapxudeckast KIacTepU3aLHsl.
Peanusanus Mozenel ¢ moMoIbI0 METOAA TPAAUEHTHOIO P3
13. | AHcam0neBble METOIBI OycTHHTa, METO/Ia CIIyJaifHoro jeca. bienauar u
CTEKKHHT.
Peanmzarust MoJieniell ¢ IIOMOIIBI0 METO/a IPaJHeHTHOTO P3
OycTHHTa, METO/Ia CIydaifHOTo Jeca. MeToas! oToopa
14. AHcaMOJIeBEIE METOIEI Y ’ i P
npu3HakoB. ONTUMH3AINS THIIEPIAPAMETPOB

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

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npenycmoTpenst

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaroIuXCcsl M0 JUCHUIIMHE (MOYJIIO)

[Tepeuenpb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUTUIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThI
1 2 3
1 |M3ydeHHue Metoaudeckue ykasaHUs IO OpraHU3alMy CaMOCTOSITEIBHOU
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPKICHHBIE kadenpoit
Marepuaia MH(pOPMAIMOHHBIX TeXHOI0rui, mporokoa Nel ot 30.08.2019
2 Pemenue 3agau Meronuuecknue yKazaHusi MO OpPraHU3aldd CaMOCTOSITEIBHOU
paboThI CTYJEHTOB, YTBEPXKJICHHBIE kadenpoit
MH(OPMALIMOHHBIX TeXHOJ0rui, mpotokos Nel ot 30.08.2019

Y4yeOHO-METOANYECKHUE MaTepuaibl I CaMOCTOATEIBHONM pabOThl OOYYaIOIIUXCS W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbst (OB3) npenocTapistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHMYCHUSM UX 3/J0POBbS U BOCIIPUSATHS HH()OPMAITIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,
— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.
JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,




— B (hopme ayauodaiina.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ tpeboanusmu OI'OC B mporpaMma JUCHHUILTAHBI MPEIyCMaTPUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYILMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTEHHE
JEKIMA € HUCIOIb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJOIMH; METOJ MallblX TIpymn, pa3dop
IPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
[Tpu 06yueHHUn HCIIOIB3YIOTCS CIEAYIOIIE 00pa30BaTeIbHbIE TEXHOIOTHH:

— TexHomorus KOMMYHMKAaTUBHOrO OOy4eHHs — HampaBieHa Ha (GOpMUpPOBaHUE
KOMMYHHKaTUBHON KOMIIETEHTHOCTHU CTYJEHTOB, KOTOpas sIBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIUH.

— Texunonorust pazHoypoBHeBoro (auddepeHurpoBaHHOr0) OO0Y4YEHHsT — MpPEANoiaraet
OCYILECTBJICHHE IO3HABATEJILHOW JEATENHOCTH CTYACHTOB C YUYETOM HX HHAWBUIYaJIbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSAS UX PEaTU30BbIBATE CBOM TBOPYECKUMI
noreHiuan. Co3aHue M UCHOJIb30BAHUE TUArHOCTUYECKUX TECTOB SBISETCS HEOThEMIIEMOU
YacTbIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoOAyabHOrO OOy4YeHHS — MpPEeAyCMaTpUBAET JEJIEHUE COAECpPKAHUS
JTUCIUIIMHBI HA IOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOAYIH ), THTETPUPOBaHHBIE B OOIINIA KypC.
— HWudopmannonno-kommyHnukanmonnsle TexHojorun (MKT) - pacmmpsoor pamku

00pa30BaTEILHOrO IPOLIECCa, MOBBINAS €r0 INPAKTUYECKYK HAIPABIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKAILIMM CaMOCTOATENIbHOM padOThl y4yallMXCsl M IOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BbiensatoTcs 2 Buaa TEXHOJIOTHI:

— TexHONOTHS HKCHOJB30BAHUS KOMIIBIOTEPHBIX MNPOTpaMM — MO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJIHUTD IIpo1iecc 00yUeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBIAIOT IMIUPOKUE BO3MOXKHOCTU JUIA  IIOMCKA

uHpOpMaNnH, pa3padOTKA HAYYHBIX IPOCKTOB, BEICHHS HAYYHBIX UCCIICIOBAHMIA.

— TexHonorusi MHAWBUAYyAIN3alUN OOY4YEHHS — TIOMOTAET PEANN30BHIBATH JIMYHOCTHO-
OPUEHTHPOBAHHBIN TIOAXOJl, YYHTHIBas WHIUBHIyaJbHBIE OCOOCHHOCTH W MOTPeOHOCTH
yUalXxcs.

— IlpoekTHass TEXHOJNOTHsI — OpPUEHTHPOBAHA Ha MOJEIUPOBAHHE COLMAIBLHOIO
B3aMMOJICHCTBYS ydYalllUXCsl C IENbI0 pElIeHUs 3a/ladd, KOTopas ONpeeNsercs B paMKax
npodecCHOHATBHON MOATOTOBKH, BBIAEIS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4eHUs B COTPYIHUYECTBE — peaIM3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBHIYalIbHYIO, TaK W KOJUICKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3a7au.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHHs psla BO3MOXKHBIX
CIOCO0OB pelIeHUsT MPOoOJIeM, aKTUBU3UPYS MBIIUICHHUE CTYICHTOB W PACKPHIBasl JTMYHOCTHBIN
MOTEHIMAJ Ka)KJJ0r0 y4alerocs.

— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HHGOpMalUU, YMEHHIO
0TOMpaTh HH(OPMAIIHIO [T PELICHNS TOCTABICHHON 3a/auu.

KommuiekcHoe wHcronb30BaHHE B y4E€OHOM IMPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JUYHOCTHYIO, HMHTEUIEKTYaJbHYI0 AaKTHUBHOCTb, pPa3BHBAIOT IO3HABATEJIbHbIC
MPOIIECCHI, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPBIMH JOJKEH 00J1a/1aTh
Oyaymuii CrieluanucT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIBHBIX TEXHOJIOTUH BKIIFOYAIOT B CEOSI:

— paboTta B MaJIbIX rpyImmnax (KoMaH/ie) - COBMECTHasl e TeIbHOCTh CTYJI€HTOB B IPYIIIE M0/
PYKOBO/JICTBOM JIM/IEPa, HAIIPaBJICHHAs HA pellieHHe 001el 3ajauu MyTEM TBOPUYECKOTO CI0KEHHUS



pe3yNbTaTOB HWHAMBUAYAIbHONH pabOThl UJIEHOB KOMAHIbI C JEJIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— MPOEKTHAsI TEXHOJIOTHS - HHAWBHyaTbHAS WM KOJUICKTUBHAS JIEATEIHHOCTh 110 0TOODY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuana 1o ONpPEeJeIEHHON TeMe, B pe3ysibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHaJ M3 KOHKPETHBIX CUTyallUd - aHaU3 pealbHbIX MPOOJIEMHBIX CUTYyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHON NEATEIHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAlIPaBJIEHHAs Ha
pa3BUTHE Y CTYICHTOB Pa3yMHOT0, pe(hICKCUBHOTO MBIIIJICHHS, CHOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUJIETh HOBbIE BOZMOXKHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 33a4a4 W CUTyallMd IIMPOKO HCIIOJIB3yeTCs Kak
npenojaBaTesieM, Tak U CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpPHBIX 3aHATUA W aHAIU3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, YTO TPU HCCICAOBAHHHU H
pEIIeHNH KaXK/10M KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pazbopa ¥ OLIEHKH 11eJI0H COBOKYITHOCTH KOHKPETHBIX CUTYAIIH.

KOJIU4eCTBO
Hcnosb3yemble HHTEPAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3anaTus HHTEPAKTHUBHBIX
TEXHOJIOTHHU
4acoB
[TpakTrueckue 3aHATHSA B pexumMax
JIP B3aMMOJICICTBUS «IIPEMNOJaBaTellb — CTYIEHT» U 14
«CTYIEHT — CTYACHT)
Hroro 14

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

Temsbl, 3a1aHust U BOIMPOCHI JUISI CAMOCTOSITENIbHOW pabOThl NMpHU3BaHbl C(HOPMUPOBATH
HaBbIKM TIOMCKAa WH(OpMAallM{, YMEHHUS CaMOCTOSITENIbHO PpacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUIH.

[Toaxon pazdopa KOHKPETHBIX CUTYalUH IMIHPOKO UCTIOIB3YETCS KaK MPETo/iaBaTesieM, Tak
U CTyJIEeHTaMU IpU NPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3O0POBbA MNPEAYCMOTPEHA OpraHu3anuid
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHON MOYTHI.

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst a1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

21.]'[5{ JIMII ¢ HApYIICHUAMU OIMOPHO-ABUT'aTCIBHOTO annapaTa:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIH C UCITOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

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

1. OHeHO‘IHbIe H METOAUYIECCKUE MaTEPHUAJIbI
4.1 OueHouyHble cpeAcTBAa UIS TeKYHIEro KOHTPOJIS  YCINeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN



4.2 OueHo4yHble cpeAcTBa UIA TeKylIero KOHTPOJSI  yCIeBaeMOCTH W
NMPOMEKYTOYHOM aTTecTAlUN

OneHouHBIE CpelcTBa MNpPEJHA3HAYCHBI U KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUH 00y4arolMUXCsl, OCBOMBIIUX NPOrpaMMy YyYeOHOH JMCUMIUIMHBI «HA3BaHHE
JUCITUTUTAHBD.

O1eHOYHBIC CPEJCTBA BKJIFOYACT KOHTPOJIbHBIC MATEpPHAIIBI Ul MMPOBEACHUS TEKYIIero
KOHTPOJIsE B (opMe TECTOBBIX 33JaHUil, Pa3HOYPOBHEBBIX 3a/JaHUM, U IMPOMEKYTOUHOI
aTTecTanuu B (JopMe BOIPOCOB U 3a/IaHUH K dK3aMEHY.

OneHouHble CpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX IICUXO(QU3NICCKUX OCOOCHHOCTEH.

— IpY He0OXOJMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0OPOBbS
NPEOCTABIISETCS TOTIOJHUTEILHOE BPEMS JIJIsl IOJATOTOBKU OTBETA HA SK3aMEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHSI MHBAIUIOB H JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBACTCSI UCIIOIH30BAHNUE TEXHHUECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYArOIIUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U WMHBAIWAOB TPOIEAypa OICHUBAHUS PE3YJIbTaTOB OOYYEHHsS 10 AMCHUIUIMHE MOYXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JUCHHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 3JI0POBbS H BOCIPHUSATHS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

CprKTypa OLHCHOYHBIX CPEACTB IJIHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTrTreCTalmum

HanmenoBanue

Konrponupyemsle .
Kon xoHTpOonmpyeMoi KOMIEeTeHIINH OILIEHOYHOT'O CPEJCTBA

pa3mensl (TeMbl)

n/m -
JVCTIUILTIHBI

(nnm ee gacTh) Texymmumii IIpomexyTounas
KOHTPOJIIb aTTecTalys

MK-2
WIIK-2.2 (40.001 A/02.5 3u.1)
WIIK-2.3 (40.001 A/02.5 31.2)
WIK-2.11 (40.001 A/02.5 JIp.2 Tx.)
MK-3 Tunoeovie
WIIK-3.1 (06.001 D/03.06 31.3) mecmosbie 5
UTIK-3.2 (06.015 B/16.5 3m.8) sadanus 1-5 3}?3’;{;;@“1_ A
WIIK-3.3 (40.001 A/02.5 31.2)

WIIK-3.8 (40.001 A/02.5 Tx.1)
NK-4

WIIK-4.2 (06.001 D/03.06 31.2)
WIIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 3u.1)

Bsenenue B
MalInHHOE 00yUueHue




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)
WIIK-6.4 (40.001 A/02.5 [ip.2 Tn.)

JIuHelHbIE MOETTH
perpeccun

MK-2

WITK-2.2 (40.001 A/02.5 3m.1)
UIIK-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)
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)
WTIK-4.3 (06.001 D/03.06 31.3)
WTIK-4.7 (06.016 A/06.6 31.1)
WTTK-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)
WITK-4.13 (40.001 A/02.5V.3)
TK-6

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

Tunosvie
mecmosguvle
3a0anus 6-8

Tunosvie
KOHMPONbHbIE
3a0anus 1-2

Bonpoc na
oxzamene 5-7

Jloructnyeckas
perpeccust

TK-2
WIIK-2.2 (40.001 A/02.5 3u.1)
UTIK-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)
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 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
sonpocwt 9-11

Tunosvie
KOHMPObHble
3a0anus 3

Bonpoc na
oxzamene 8

Knaccudukanus

TK-2
WIIK-2.2 (40.001 A/02.5 31.1)
WITK-2.3 (40.001 A/02.5 31.2)
WTIK-2.11 (40.001 A/02.5 Jp.2 Tn.)

Tunosvle
mecmoguvle
3a0anusa 12-14

Bonpoc na
axzamene 9-13




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)
UIIK-4.3 (06.001 D/03.06 31.3)
WTIK-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)
WTIK-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)
WTIK-6.2 (40.001 A/02.5 3m.1)
UIIK-6.4 (40.001 A/02.5 [ip.2 Tn.)

Tunoevie
KOHMPOJIbHblE
3a0anus 4-6

HepeBbs perieHnit

MK-2
WITK-2.2 (40.001 A/02.5 3x.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)
WTIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 311.2)
WIIK-3.8 (40.001 A/02.5 Tx.1)
TK-4

UIIK-4.2 (06.001 D/03.06 31.2)
WIIK-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)
WIIK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5 Y.3)
IK-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 [ip.2 Tn.)

Tunosvie
mecmoguvle
3a0anus 15

Tunosvie
KOHMPOIbHble
3a0anus 7

Bonpoc na
akzamene 15-17

Knacrepuzanus

TK-2
WIIK-2.2 (40.001 A/02.5 31.1)
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)
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 V.2)
WIIK-4.13 (40.001 A/02.5 V.3)

Tunoevie
mecmoguvle
3a0anus 16 -18

Tunosvie
KOHMPOIbHble
3a0anus 8-9

Bonpoc na
akzamene 14




K-6
WTIK-6.1 (06.015 B/16.5 31.7)
WTIK-6.2 (40.001 A/02.5 31.1)
WTIK-6.4 (40.001 A/02.5 Jp.2 Ta.)

MK-2

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

WTIK-3.1 (06.001 D/03.06 31.3)
WTIK-3.2 (06.015 B/16.5 31.8)
WTIK-3.3 (40.001 A/02.5 31.2)

Tunogvie
NIIK-3.8 (40.001 A/02.5 Ta.1) mecmoguie
IK-4 sadanusn 19-21
7 AncambieBsie HIIK-4.2 (06.001 D/03.06 31.2) Bonpoc na
METOJIBI HIIK-4.3 (06.001 D/03.06 3H.3) Tunosvie axzamene 18-20
NIIK-4.7 (06.016 A/06.6 3H.1) KOHmMpO/bHbLE
WTIK-4.9 (06.016 A/30.6 31.2) saoarus 10
HNIIK-4.11 (06.001 D/03.06 V¥.2)
NITK-4.12 (06.016 A/30.6 V.2)
NITK-4.13 (40.001 A/02.5V.3)
IK-6

WIIK-6.1 (06.015 B/16.5 31.7)
WTTK-6.2 (40.001 A/02.5 3.1)
WTIK-6.4 (40.001 A/02.5 Jip.2 Tn.)

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

CooTBeTCTBHE IMOPOrOBOMY VPOBHI) OCBOCHHS KOMIIETECHIHM IJIaHUPYEMbIM
pe3yiabTaTaM O6y‘{eHI/I${ H KpUTCPUSAM UX OLICHUBAHUA (OI_IeHKaZ YAOBJIETBOPUTEJIBLHO /3a'lTeHO):

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) Lenu u 3ama4u NPOBOAMMBIX HMCCIICIOBAHUN |

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

YMmernb

Baagers UIIK-2.11 (40.001 A/02.5 Hp.2 Tna.) JearenbHocTh, HallpaBlIeHHAs Ha pelICHUE
3aJa4 aHAJIMTHYECKOro XapakTepa, MperojiararolliuX BBIOOp M MHOroodpasue
aKTyaJIbHBIX CIIOCOOOB pelIeHHs 3adad, pPa3pabOTKM HOBBIX MaTeMaTHYECKHX
MOJIeTIel B €CTECTBEHHBIX HayKaxX C TIOMOIIBIO S3bIKa TIporpaMMupoBanus Python

IK-3 Crnoco0eH OpHEHTHPOBATHC B COBPEMEHHBIX AJIrOPUTMAaX KOMIIBIOTEPHOM
MaTeMaTHKH; 00/1a1aTh CHOCOOHOCTAMHM K J3(P(PEKTHBHOMY NPUMEHEHHUI0 H
peanu3aluu MaTeMAaTHYeCKH CJI0KHBIX AJITOPUTMOB

3HaTh HIIK-3.1 (06.001 D/03.06 3n.3) Metoasl U CpeacTBAa MPOEKTHUPOBAHUS
IPOrPaMMHOI0  OOECleYeHUs TMpH PpeaM3alud  MaTeMaTHYeCKH  CIIOXKHBIX
aITOPUTMOB cpejicTBamMu pa3pabotku nporpamm PyCharm, Google Collab



YmMmerhb
Baagern

IIK-4

3HaTh

YmMmeThb

Baangernb
IIK-6

3HaTh

YmMmeTh
Baagernb

HIIK-3.2 (06.015 B/16.5 3n.8) CoBpeMEeHHBI OTEYECTBEHHBIN M 3apyOeKHBIH
OTIBIT B pa3pabOTKe aIrOPUTMOB KOMITBIOTEPHOW MaTEMaTHKH C MIOMOIIBIO S3bIKA
nporpamMmmupoBanus Python

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

HIIK-3.8 (40.001 A/02.5 Tn.1) IIpoBeneHue HSKCIEPUMEHTOB IO OIICHKE
3¢ (HEeKTHBHOCTHU peann3alii MATEMaTUIECKH CIIOKHBIX aJITOPUTMOB

CnocodeH aKTHBHO Y4YacTBOBaTh B pa3padoTKe CUCTEMHOI0 M NMPHKJIAIHOIO
NMPOrpaMMHOI0 o0ecredeHus

NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemeHusi, OMOIMOTEKH TPOTPAMMHBIX
MOJyJIeH, IIa0JIOHBI, KJacchl OOBEKTOB, HCIIOJIb3YeMbIE TMpPH Pa3padoOTKe
CHCTEMHOTO W MPUKIAJTHOTO TPOTPAMMHOIO OOECHEUEHHsI C TOMOIIBIO S3bIKA
nporpammupoBanus Python

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

UIIK-4.7 (06.016 A/06.6 3n.1) Bosmoxnoctu WC, mnpenmernHas o0xacTh
CHCTEMHOE M MPHKIAIHOEC IMPOrpaMMHOE OOecCIeueHHe, CpeACTBa pa3pabOTKU
nporpamm PyCharm, Google Collab

UIIK-4.9 (06.016 A/30.6 3u.2) Bosmoxsnoctu WC, wmetomsl pa3paboTku
MPUKIAJTHOTO MPOrPaMMHOTO 00eCredeHus, CpeACTBa pPa3pabOTKH TMPOrpaMmm
PyCharm, Google Collab

HIIK-4.11 (06.001 D/03.06 V.2) IIpuMeHATH METOIBI M CPEACTBA IPOCKTUPOBAHMS
CUCTEMHOI'0 U MPUKJIAJHOIO MPOrpaMMHOI0 OOecrieueHusi, CTPYKTYp JaHHBIX, 0a3
JaHHBIX, IPOTPaMMHBIX HHTEp(DEICOB, , cpecTBa pa3paboTku mporpamm PyCharm,
Google Collab

NIIK-4.12 (06.016 A/30.6 V.2) IlnanupoBaTe pabOThl B MPOEKTaX pa3pabOTKU
CHUCTEMHOTI'0 ¥ MPUKJIATHOTO IPOrPaMMHOT0 O0ecTieueHust

NIIK-4.13 (40.001 A/02.5 V¥.3) [IpumeHSATh METOMBI IPOBEICHUS SKCIIEPUMEHTOB
IIPU aHaJIN3€ CUCTEMHOI'O U MPUKJIIAJHOIO IPOrpaMMHOr0 00ecTieueH st

CnocoGeH HaxoAWTh M M3BJIEKATh AKTYAJIbHYH) HayYHO-TeXHHMYECKYIO
uHGOPMANMI0 U3 JIEKTPOHHBIX OUOJIMOTEK, HH(POPMAIHOHHBIX CIPABOYHBIX
CHCTEM, COBPEMEHHBIX NPo¢ecCHOHATBHBIX 023 JaHHBIX U T.II.

NIIK-6.1 (06.015 B/16.5 3n.7) McTOYHHWKHM aKTyalbHOW HAyIHO-TEXHHYECKON
uHpopMauu

HIIK-6.2 (40.001 A/02.5 3n.1) llenu m 3amauv MPOBOAMMBIX HCCIICTOBAHUNA M
pa3paboTOK, METO/Ibl CPAaBHUTENBHOIO aHaliu3a ¢ MH(pOopMaIeld N3BICUEeHHON U3
AJIEKTPOHHBIX OMOINOTEK, NHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccroHanbHbBIX 0a3 TaHHBIX U T.II.

HIIK-6.4 (40.001 A/02.5 Op.2 Tna.) JearensHOCTh, HampaBieHHAs Ha PEIICHUE
3a/la4 aHAMTUYECKOTO XapakTepa, IMPEANoiaraloiiux BBIOOP W MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB pEIICHHS 33J1a4 C HMCIIOJIb30BAHHEM aKTyaJlbHOW Hay4dHO-
TEXHUUYECKON uH(OpManuu, W3BICYEHHONM U3 JJIEKTPOHHBIX OUOIHOTEK,



MH(POPMAIMOHHBIX CIIPABOYHBIX CHUCTEM, COBPEMEHHBIX MPO(decCHOHATBHBIX 0a3
JaHHBIX U T.II.

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

IK-2

3HaTh

YMmerhb
Baagern

MK-3

3HaTh

YMmeThb
Baangernb

IIK-4

3HaTh

Cnoco0eH aKTHBHO Y4acTBOBATH B HMCCJI€JOBAHHM HOBBIX MAaTeMATHYECKHX
MojeJleil B ecTeCTBEHHbIX HAyKaX
NIIK-2.2 (40.001 A/02.5 3mn.1) llenu u 3amauu MPOBOJUMBIX HCCIICIOBAHUN U
pa3paboTOK B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 31.2) CoBpeMeHHBIH OTEUECTBEHHBIA U MEXTYHAPOTHBIN
OIIBIT B MCCIICIOBAHNH MaTeMaTHYEeCKUX MOZIEIel B €CTECTBEHHBIX HAayKaxX

NIIK-2.11 (40.001 A/02.5 Hp.2 Tn.) destensHOCTh, HANPaBICHHAS HA PEHICHHE
3a/lay aHAJMTUYECKOTO XapakTepa, IMPEANoyaraloiux BBIOOp W MHOTOOOpasue
aKTyaJIbHBIX CIIOCOOOB pEIIeHUS 3a7ad, pa3pabOTKM HOBBIX MAaTEMAaTHYECKHX
MOJIeJIel B €CTECTBEHHBIX HayKaX C IIOMOIIBIO sI3bIKa IporpaMmmupoBanus Python

Cnoco0eH OpHEHTHPOBATHLC B COBPEMEHHBIX AJITOPUTMAX KOMIBLIOTEPHOI
MaTeMATHKHU; 00J1a1aTh CHOCOOHOCTAMH K 3(Q(PeKTHBHOMY NPHMEHEHHIO W
peanu3anuu MaTeMaTHYeCKH CJIOKHBIX aJITOPUTMOB

UIIK-3.1 (06.001 D/03.06 3n.3) CoBpeMEeHHbIE METOJIbI U CpEICTBa
MIPOSKTHPOBAHMSI TPOTPAMMHOTO OOCCIICUEHUS TIPU peaTn3aliil MaTeMaTHICCKH

CIIOKHBIX allTOPUTMOB CpeACTBaMu pa3paboTku mporpamm PyCharm, Google
Collab

NIIK-3.2 (06.015 B/16.5 31.8) CoBpeMeHHBII OTCUSCTBEHHBIA U 3apyOCIKHBIH
OTIBIT B pa3paboOTKe aTOPUTMOB KOMITBIOTEPHON MaTeMaTHKH C TIOMOIIBIO S3bIKa
nporpamMmmupoBanus Python

NIIK-3.3 (40.001 A/02.5 3u.2) HoBelimmii 0T€4eCTBEHHBIN 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¢ HEKTUBHOCTH peaTu3aliii MaTEMaTHUYECKU CIIOKHBIX aJITOPUTMOB

Cnoco0eH aKTMBHO Yy4acTBOBATh B Pa3pa00TKe CHCTEMHOIO M NPHKJIAJIHOIO
NMPOrpaMMHOI0 odecreyeHust

NIIK-4.2 (06.001 D/03.06 3H.2) AkTyanbHble THUIIOBBIE pELICHUS, OMOIMOTEKH
MPOTPAaMMHBIX MOJIyJIeH, WIA0JIOHBI, KJIacChl OOBEKTOB, HCIOJIBb3yeMbIe IIPH
pa3paboTKe CUCTEMHOI'0 M IMPUKJIAJHOTO MPOrPaMMHOT0 00ecrieueH sl ¢ TOMOIIBIO
si3bIKa MporpaMmupoBanus Python

NIIK-4.3 (06.001 D/03.06 3H.3) MeToibl ¥ CpeicTBA TPOSKTUPOBAHMS CHCTEMHOTO
Y TIPUKJIaTHOTO TIPOTPAMMHOTO 00ECTICUSHHS

UIIK-4.7 (06.016 A/06.6 3u.1) CoBpemenHsle Bo3MmoxkHocTH WC, mpemmeTHas
00JIacTh CHUCTEMHOE W TIPUKJIAIHOE TMpOrpaMMHOE oOOecTieueHne, CpelcTBa
pazpadotku nporpamm PyCharm, Google Collab

HIIK-4.9 (06.016 A/30.6 3n.2) CoBpemeHHbie BO3MOXHOCTH WMC, MeTombl
pa3pabOTKK MPHKIATHOTO MPOrpaMMHOTO OOeCreueHHsl, CpelCcTBa pa3pabOTKU
nporpamm PyCharm, Google Collab



Ymerh HIIK-4.11 (06.001 D/03.06 ¥Y.2) IlpumeHATh akTyaJlbHBIE METOJBI M CPEICTBA
MPOEKTUPOBAHMSI CUCTEMHOTO M MPHKJIATHOTO MPOrPaMMHOTO 00OeCIeUYeHHs,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX, NPOTPaMMHBIX HHTEp(HEHCcOB, , CpelncTBa
pa3pabotku nporpamm PyCharm, Google Collab
NIIK-4.12 (06.016 A/30.6 V.2) IlnanupoBarh pabOTHI B IPOCKTaxX pa3pabOTKH
CUCTEMHOTO U TIPUKIIATHOTO IPOrPaMMHOTO O0eCTICUeHUs
NIIK-4.13 (40.001 A/02.5 V.3) IlpuMeHATh HOBEHIIME METOIbI MPOBEICHHS
OKCIIEPUMEHTOB TMPU aHAIW3€ CHUCTEMHOTO0 M MPHUKIATHOTO TPOrPaMMHOTO
o0ecrnieueHus

Baagern
IIK-6 Cnoco0eH HAXOAUTh M H3BJIEKATh AKTYAJbHYI0 HAaYYHO-TEXHHYECKYIO
uHGOpPMALMIO U3 IJIEKTPOHHBIX OMOJIMOTEK, HHPOPMALMOHHBIX CHPABOYHBIX
CHCTEM, COBPEMEHHBIX MPO(ecCHOHATBHBIX 0a3 TaHHBIX U T.II.
3Hathb HIIK-6.1 (06.015 B/16.5 3H.7) Hogeiimme HCTOYHMKHA aKTyaJIbHOW HAy4dHO-
TEXHUYECKOH HH(pOpMaIiu
HIIK-6.2 (40.001 A/02.5 3n.1) llenu u 3amaud MPOBOAMMBIX HMCCIICOBAHUNA H
pa3paboTOK, METO/IbI CPABHUTEIHLHOTO aHaIH3a ¢ MHPOpMAIUEH, U3BIICICHHON W3
AJIEKTPOHHBIX OMOIMOTEK, HHPOPMAIIMOHHBIX CHPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccnoHaTBbHBIX 0a3 TaHHBIX U T.I1.

Ymers

Baagpers UIIK-6.4 (40.001 A/02.5 JIp.2 Tn.) JlesTenbHOCTb, HaNpaBlICeHHAs HA peUICHUE
aKTyaJIbHBIX 3aJa4 aHaJUTHYECKOI0 XapakTepa, Ipelroyiaraloliux BbIOOp U
MHOT0O0Opa3ue aKTyaJlbHbIX CIOCOOOB pELICHUS 3aJad C HUCHOJIb30BaHUEM
aKTyaJbHON HayYHO-TEXHUYECKOW HMH(pOpMAIMU, M3BICYCHHON W3 AJIEKTPOHHBIX
OuOINOTEK, WH(GOPMAIIMOHHBIX  CIPAaBOYHBIX CHUCTEM, COBPEMEHHBIX
npodeccroHaNbHbIX 0a3 TaHHBIX U T.II.

CootBercTBue NPOABHUHYTOMY VPOBHK OCBOCHHS KOMIIETCHIIMM TUIAHUPYEMBIM
pe3yabTaTaM 00yYEeHHUs U KPUTEPUSAM MX OlCHUBAHUS (OI[CHKA: OTJIMYHO /3aYTEHO):

IK-2 Crnoco0eH aKTHBHO y4acTBOBATb B HCCJICAOBAHMH HOBBIX MaTeMaTHYECKHX
MojieJieii B eCTeCTBEHHBIX HAyKax
3HaTh NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3agayu MPOBOJAMMBIX HCCIECTOBAHUA U

pa3pabOTOK B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 31.2) CoBpeMeHHBIN OTEeUECTBEHHBIH U MEXTYHAPOHBIN
OTIBIT B UCCJIEIOBAHUN MaTEMATUYECKUX MOJIENIeH B €CTECTBEHHbBIX HayKax

Ymernb

Baagers UIIK-2.11 (40.001 A/02.5 p.2 Tna.) JearenbHOCTh, HAaNpaBlieHHAs Ha pEIICHUE
3a/1a4 aHAJIIMTUYECKOTO XapaKTepa, MPEeIIoiaraloimux BBIOOp M MHOTO0Opaszme
aKTyallbHBIX CIIOCOOOB peIIeHHs 3a7ad, Pa3pabOTKU HOBBIX MaTeMaTHYECKUX
MOJIeJIell B €CTECTBEHHBIX HayKaX C TOMOIIBIO sI3bIKa MporpaMMupoBanus Python
Ha BBICOKOM MPOGECCHOHATFHOM YPOBHE

IK-3 Crnoco0eH OpHEHTHPOBATHC B COBPEMEHHBIX AJITOPUTMAX KOMIIBIOTEPHOM
MaTeMaTHKH; 00/1a1aTh CHOCOOHOCTAMHM K J3(P(PEKTHBHOMY NPUMEHEHHUI0 H
peanu3aluu MaTeMAaTHYeCKH CJIOKHBIX AJITOPUTMOB

3HaTh NIIK-3.1 (06.001 D/03.06 3u.3) CoBpeMeHHbIE METOAbI M CPEACTBA
MPOEKTUPOBAHUS MPOTrPAMMHOIO OOECIIEUEeHHUsI MPU peau3alii MaTeMaTHUeCKU
CIIOXHBIX QJITOPUTMOB CpejicTBamMH pa3pabotku mporpamm PyCharm, Google
Collab



YMmerhb
Baagern

IIK-4

3HaTh

YMmeThb

Baagern
I1K-6

3HaTh

YMmerhb

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

HIIK-3.3 (40.001 A/02.5 3n.2) HoBeimmii OTEYECTBEHHBIH W MEXKIyHAPOIHBII
OIBIT B pa3pabOTKEe COBPEMEHHBIX aJTOPUTMOB KOMITBIOTEPHON MaTeMAaTHUKU C
MOMOIIIBIO sI3bIKa IporpammupoBanus Python Ha BbICOKOM MpOQecCHOHATHLHOM
ypOBHE

UIIK-3.8 (40.001 A/02.5 Ta.1) IlpoBeneHue O3KCIEPUMEHTOB IO OLEHKE
3 PEKTUBHOCTH peanu3anuy MaTEMaTUYECKU CIO0XKHBIX aITOPUTMOB Ha BBICOKOM
po¢eCCHOHATLHOM YPOBHE

CnocodeH aKTHBHO Y4YacTBOBaTh B pa3padoTke CHCTEMHOI0 M NMPHUKJIATIHOIO
NMPOrpaMMHOI0 o0ecredeHus

UIIK-4.2 (06.001 D/03.06 3H.2) AKTyanbHbIE THUIIOBBIC PEUICHHS, OMOIMOTEKH
MPOrpaMMHBIX MOJyJICH, NIA0JIOHBI, KIacChl OOBEKTOB, HCIOJIB3yEeMbIC TIPU
pa3paboTKe CHCTEMHOTO M MPHUKJIAJTHOTO MPOrPaMMHOT0 00ECIIEYeHUS C TOMOIIBIO
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) CoBpemennsie Bo3moxkHoctu MC, mpeamerHas
00JIaCTh CHUCTEMHOE M TIPUKJIAIHOE TMPOrpaMMHOE OOecIeueHre, CpelcTBa
paspabotku nporpamm PyCharm, Google Collab

UIIK-4.9 (06.016 A/30.6 3n.2) CoBpemenHble Bo3MOxHOcTH HMC, MeTonb
pa3paboTKK TPUKIATHOTO MPOTPAMMHOIO OOECIEUYCHHUs, CpPEACTBa Pa3pabOTKU
nporpamm PyCharm, Google Collab

NIIK-4.11 (06.001 D/03.06 V.2) IlpumeHATh aKkTyalbHbleé METOJBl U CpENCTBa
MPOSKTHPOBAHMSI CUCTEMHOTO M TMPHKJIATHOTO MPOrPaMMHOTO O0OECIeUCHHS,
CTPYKTYp MJaHHBIX, 0a3 JaHHBIX, MPOTPaMMHBIX HHTep(dencoB, , cpeacTsa
paspabotku mporpamm PyCharm, Google Collab na Beicokom npodeccronanibHOM
YpOBHE

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

NIIK-4.13 (40.001 A/02.5 VY.3) IlpuMeHATh HOBEHIIHME METOIbI MPOBEICHHS
OKCIEPUMEHTOB TP aHAIM3€ CHUCTEMHOTO M TIPUKJIAIHOTO IPOTPaMMHOTO
obecrieyeHus

CnocobeH HaxoAuThb M M3BJIEKATh AaKTYAJIbHYK) HAayYHO-TEXHHYECKYIO
uHGOpPMaALMIO U3 3JIEKTPOHHBIX OUOIHMOTEK, HH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM, COBPEMEHHBbIX NPOGeCCHOHAIBHBIX 023 JAHHBIX H 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 3n.1) Llenu u 3agauu MPOBOJAMMBIX HCCICIOBAHHA U
pa3paboTOK, METO/IbI CPAaBHUTEIBHOTO aHalIM3a ¢ MHGopMaueil U3BJICUEHHON U3
AJIEKTPOHHBIX OMOIMOTEK, NH(POPMALIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccnoHanbHbIX 0a3 TaHHBIX U T.I. HA BBICOKOM MPO(ecCHOHAIbHOM YPOBHE



Baaners UIIK-6.4 (40.001 A/02.5 JIp.2 Tn.) JlestenpbHOCTb, HampaBleHHAs HAa pEUICHUE
aKTyaJbHBIX 3a7lad AaHAJMTUYECKOTO XapakTepa, NPEANoaralolux BbIOOp H
MHOroo0Opa3ue akTyaJbHbIX CIIOCOOOB peIleHHs 3ajad C MCIOJIb30BAHUEM
aKTyaJbHON HayYHO-TEXHUYECKOH HMH(MOpMAIMK, M3BICYCHHON W3 3JIEKTPOHHBIX
O0ubnuorek,  MH(GOPMALMOHHBIX  CIPABOYHBIX  CHUCTEM,  COBPEMEHHBIX
npodecCUOHATBHBIX 0a3 TaHHBIX U T.II. HA BBICOKOM MPO(GECCHOHATLHOM YPOBHE

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, HE00X0AMMbIe 1JIsl OLleHKH
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTEePHU3YKIIUX 3TANbI
(opMupoBaHus KoOMIeTEeHIIUI B IIpoIecce 0CBOCHU 00pa30BaTeIbHOI MPOrpaMMbl

Tunoevie mecmogwie 3a0anusn

1) Memeoponoz Bacsi xouem nocmpounms MoOeib, NPOSHOUPYIOWYI0 memnepamypy 6030yxa na 3asmpa. K xaxomy
Muny omHocumcs OanHas 3a0ava?
—  Kuacrepuzanus
—  Kraccudpukamnms
—  PamwxupoBanue
—  Perpeccus
2) lokmop I[lems xouem nocmpoums Mo0eib, RPOZHOIUPYIOWYIO 803MONCHOCHb PA3GUIMUSL OCTIOHCHEHUTL Y
nayuenma nocie onepayuu - 6ce au 6yoem 01a20NOIYYHO 8 MeyeHue HeCKObKUX cledylouux mecayes unu wem. K
KaKomy muny omHocumcs 0annas aoa4a?
—  PamwxupoBanue
— Perpeccus
—  Kuacrepuzanus
—  Kiaccudpukanms
3) Acmponom Bums xouem nocmpoums MoOeb, KOMOPAs CMOANCEM pa3oums usgecmuble Hayke 36e30bl Ha 2pynnbl
N0 UX XapaKxmepucmuxam, 4moosl syuuie uzyuumes ux ocobennocmu. K kaxomy muny omuocumces oannas 3aoava?
—  Kraccuduxkarus
—  Perpeccus
—  Kunacrepuzanus
—  PamwxupoBanue
4) B 3a0aue kaxoco muna 6 ooyuarowetl gvloopie 015 oo6vexkmos HET omeemog?
— Perpeccus
—  Kiaccupukanms
—  Kuacrepuzanus
— Bo Bcex aTux 3aauax B oOyuaromieil BHIOOpKE €CTh OTBETHI
5) Bvibepume 6ce 6ephbie ymeepicOeHusL:
—  Mogens MamIHHOTO 00YUYEHHS, 110 CYTH, SIBIISIETCS] OTOOpaKEHHEM NPOCTPAHCTBA OTBETOB B IIPOCTPAHCTBO
00BEKTOB
—  DOyHKIHMOHAT OLIMOKH MOKa3bIBAET, HACKOJBKO IJI0X0€ Ka4eCTBO UMEIOT JIaHHBIE, HCTIOJIb3yEeMbIE IS
pelieHus 3a1a49u
—  Tlponecc oOy4yeHust MoJeNH 3aKII0YaeTCsl B MUHUMU3AIMK (DYHKIIMOHANA OIIHOKN
—  DneMeHTamMK 00y4aroieil BHIOOPKH SBISIIOTCS 00BEKThI, XapaKTEPUCTUKU KOTOPBIX SBJISIFOTCS 3HAYCHUSIMHU
MPU3HAKOB
6) Paccmompum npusnak “Obpazosamenvuasn npoepamma’” npu anaiuze OaHHbiX N0 CMYOeHMam yYHUuGepcumemad.
Omom npuznax mogicem npunumames mpu suavenus: “Ixonomuxa”, “Mamemamuxa”, “@urocoghus’”.
Bocnonvzyemca one-hot koduposanuem u 3amenum 3mom npusHaK Ha mpu OUHAPHBIX, KOmopble 6ydym
COOMBEMCME06amMs KAMe2opusM 8 mom nopsoke, 8 KOMopom OHU nepequcienvl gviute. Kax 6yoem 3akoouposan
npusnax co 3navenuem “‘@uirocoghusn’’?
- (0,0,1)
- (0,1,0)
- (1,0,0)
7) Qemy 6yoem pasern KopeHb u3 cpeoHeKk8adpamudol owubku 011 Habopa u3 3 Habaodenull, 20e OMKIOHeHUe
npeoCcKasanusl IUHEUHOU pespeccu Om pedibHbIX 3navenull pasuol: -1, 2, 2?
- 0
- 3
- 2



8) Ilpeononodcum, 4mo mbl CMPOUM MOOEIb NPEOCKA3AHUSL POCA NO 803PACMY U 8ecy yenoseka. Modenw ¢ kakum
Koahpuyuenmamu eeposmuee 6ce2o nepeodyyunacs?
—  (Bospact) + 0.5 * (Bec)
— 1402325.3 * (Bo3pact) + -1404370.5 (Bec)
—  (Bospact) + 0.33 (Bec)
9) Yem cmoxacmuueckuii epaduenmuuiti cnyck (SGD) nayuue 0bviunoeo epaduenmuoeo cnycka? Bvibepume éce
nooxoosiujue Omeemoi.
—  Opwa mar B SGD 6vIcTpee, MO3TOMY B HIEIOM 3TOT METOJ MOKET OBICTpEe BBIIATh PEIICHHE.
— B SGD rapantupyertcs, 9To Ha KaKJOH HTEpalliil YMEHBIIACTCS OMIMOKA MOIETIH.
— B SGD rapanrtupyercs, uro OyAeT HaiaeH ri1o0anbHBIA MEHAMYM.
—  Opun mar B SGD To4Hee, 4eM B 00OBIYHOM I'PaJMEHTHOM CITyCKE, TOATOMY TPeOyeTCsl MEHbLIE IaroB JJIs
MOJTYYCHHS PEIICHHSI.
10) 3anonnume nponyck: «/{is 6bINYKIOU QYHKYUU .... YKA3bIBAEH CHOPOHY HAUCKOpeliule2o YObleaHus»
—  M3oxpona
—  JIunus ypoBHA
—  AHTUTpagueHT
— TI'paguent
11) Ymo mooicem a61amvcs Kpumepuem 0CMAHO08A 8 2PAOUEHMHOM CnycKe?
— Hopwma rpaanenTta Ha TeKyImeMm mare
— Hopwma pa3HHIEI BECOB Ha COCETHUX IIarax ajJropuTMa
— CyMMa 31IeMEeHTOB BEKTOpa TpaaicHTa
— Yucno maroB anropurma
12) Paccmompum 08a obvekma: y nepeoeo omcmyn auneiuno2o kiaccugpuramopa paser -10, y emopozo -1000.
Buibepume seprvie ymeepoicoenus npo mo, Kak cOOMHOCAMCIL Imu 08a 00beKma:
[TepBblit 00BEKT HAXOAUTCS NANIBIIE OT PA3EIIONIel TOBEPXHOCTH, YeM BTOPO
Bropoit 00beKT HaX0IUTCs Jalibllie OT pa3Zessioulell IOBEPXHOCTH, YeM TIePBBI -
— Mogens Gombine yBepeHa B CBOEM OTBETE Ha MEPBOM OOBEKTE, YeM Ha BTOPOM
— Mogens Oombiie yBepeHa B CBOEM OTBETE Ha BTOPOM OOBEKTE, 4eM Ha MIEPBOM -
13) Paccmompum nonb3o8ameris COYUanbHOL cemu Kak 00vbekm 6 3a0ave Mauunio2o ooyuenus. 9mo u3z
nepeyucieHH020 A8IAenca 3a0ayell Kiaccugurkayuu?
— Ilpenckazanue 3apaboOTHOH IIIATHI MTOIH30BATEIS
— Ilpexncka3zaHue 1moia MOIB30BATENS
— TIpenckazanue npodeccuu Noab30BaTeNs
— IIpenckazanue, Kakoi MOCT MOJIb30BATENb CAENIAET CIEAYIOIINM
14) Yem 3a0aua xnaccugpurayuu ¢ nepecexarowumucs kiaccamu (I1) ommuuaemes om 3adauu kiaccupuxayuu ¢
Henepecexaowumucs kiaccamu (H)?
— B 3agaue I1 o1uH 00BbEKT MOXKET OTHOCHTBCSI K HECKOJILKUM KJIaccaM OJHOBPEMEHHO, a B 3a1aue H oqun
00BEKT OTHOCHTCSI POBHO K OTHOMY KJIacCy
— B 3agaue I1 omuH 00BEKT MOKET OTHOCHTECS TNOO K OMHOMY KJIACCy, IN0O HHA K KAKOMY KJIaccy, a B
3agade H omuH 00BEKT OTHOCHTCS POBHO K OTHOMY KJIacCy
— B 3agaue I1 oque npu3HaK MOKET UCTIONB30BaTHCS IS MPEICKa3aHms HECKOIBKIX KIIaccoB, a B 3amade H
OJIMH TIPU3HAK UCTIOIB3YETCs VIS PeACcKa3aHus TOIBKO OJTHOTO Kilacca
— B 3agaue I1 nns 06bekTOB 00yUarolieli BRIOOPKH U3BECTHBI METKHU KJIAcCOB, a B 3aj1aue H - Het
15) Buvibepume, kaxoil uz npueedeHHvlx ai20pummos RPpeoCcKa3anus CMmouMOCmu K8apmupol
ABNIACNCA NPUMEPOM peluaiouezo oepesa:
— - Eciiu mmomans 6ossiire 100 kB. MeTpoB, TO 4 MITH py0., HHAYE €CIIHM ITAX MEPBbBIi, TO 2.3 MJIH. pyOJIei,
uHaue 3.15 miH. pyOIei
— 400 TBIC. pyOmneil. 3a KaXIpIi KBaJpaTHBIN MeTp U 27 THIC. py0. 3a Ka)IbIA 3Tax
— Hcnonp3oBaTh CTOMMOCTE KBapTHPHI, HANOOJIEE TOX0XKEH Ha TEKYIIYIO, U3 TPO/IaBaEMBIX paHee
— TIlponmaBats 3a 3 MuH. pyOueit
16) Memoo 2naenbix KOMROHEHM ... (0OUH NPABULLHBLIL OMEem,)
—  Crpout HOBBIC NTPU3HAKH KAK CIIOXXHBIE HEJIMHEIHbBIE (QYHKIIMU OT UCXOIHBIX ITPU3HAKOB
—  Crpour HOBBIE ITPU3HAKH KaK JIMHEHHbIE (DYHKIUH OT HCXOJHBIX TIPH3HAKOB
—  Or0Oupaer camble BaxHbIE TIPU3HAKU U3 UCXOTHBIX
IpeznckasbiBaeT Kiaacc 00bEKTa HA OCHOBE TJIABHBIX KOMIIOHEHT
17) Buvibepume eepHbie ymeepiicoenus npo 3a0a4y KiaCmepu3ayuiL:
— B 3agaue knacrepusanuu CJI0KHO NPUAYMaTh YHUBEPCAIbHbBINA KPUTEPUIl KauecTBa, FOBOPSIIMM, XOpoLIast
WITY TUI0XAas MOJTY4HIIaCh KJIACTEPH3allUs, YTO YCIOKHSIET PEelIeHNne 9TOM 3a1auu
— Ha npakruke nanHble, Kak MpaBuilo, He Pa3JeisIIOTCS HA YETKUE KIIACTEPHI, YTO YCIIOKHSET peLIeHHe
3aJ]auu KJIaCTepU3AIIH



—  Meron k-Means - camblii 3¢ (eKTUBHBII METOJI KJIAaCTEPU3ALMHU, CIOCOOHBIH HAXOIUTh Ka4eCTBEHHYIO
KJIaCTEPHU3ALUIO MTPAKTHYECKH JIFOOBIX TaHHBIX
— 3apaua KiacTepu3anuy MPEANoaraeT BbIIeICHHE CaMbIX Ba)KHBIX IIPU3HAKOB U yJaJeHUE BCEX OCTAIbHBIX
MPU3HAKOB

18) Kakue npeumywecmsa daem omoop npuznakos?

—  UYewm MeHBIIIE TPU3HAKOB, TEM 00JI€€ CIIOKHBIE 3aBUCHMOCTH MOXET BOCCTAHOBUTH aJITOPUTM

— UYewm MeHBIIIE TPU3HAKOB, TEM OBICTpee paboTaeT aIropuT™M
OT100p IpU3HAKOB YMEHBIIAET 00BEM JTaHHBIX U 3aTPAThl HA MX XpaHEHHE
OT160p HEMH(POPMATHBHBIX IIPU3HAKOB MOKET MTOBBICUTH KauecTBO pabOTHI aropuT™Ma
19) Ancamnesvie memooduvt 06bLuHO denaiom 6oaee Kauecmeenvle NPeOCKA3anUsl, Yem OMOeabHbLe AN20PUmmbl (y
ancambell Hudxce owUOKA HA Mecmogoll 8vlbopke). A Kakou nokasamenb 6ce20a yXyoulaemcs npu
ancamoauposanuu?

—  OQwubka nHa obyuarowell 8b100pKe

—  CKOpOCTBH BBITOJIHEHUS MTPEACKa3aHUN

—  KomnmnuectBo naHHBIX, HEOOXOAMMOE ISt O0YUEHUS

—  Ywcino Ucnonbp3yeMbIX aroOpuTMOM IIPU3HAKOB
20) Ancopumm 6v2eune noopasymesaem blOop CAYUALHBIX Yacmeil OAHHbIX, 00yHeHUe aleopumma (Hanpumep,
peuwaruezo oepesa) Ha KaxcoOU 4acmu U cCOCmagneHue aHcamos u3 00yYeHHbIX anieopummos. /s ue2o HysHCHO
00yuamyv aneopummvl Ha PA3HbIX YACMAX OAHHBIX?

—  JIms Toro, uTo0BI 00yYSHHBIE aNTOPUTMBI BEITIOHSUTH HECOBIATAIOMINE (Pa3INIHbIC) MIPeACKa3aHus

—  Jlms Toro, 9ToOBI YCKOPHUTH O0yUCHHE

—  Jlys Toro, 4TOOBI BBIACIUTH BaXKHBIE U 00Y4YeHHS OOBEKTHI

—  Be3 aToro HeBo3MOKHO 00YUHTH pelIatolee JePeBo
21) Boi 06yuunu mpu mooenu 0 RpeOCKAa3anus CyMmbl Kpeouma, Komopas Rompefyemcs KIUeHnmy, u GblnojiHsieme
npeockasanue 0t HOB020 KIUCHMA: TUHEUHAsi MoOenb npedckaszvieaem 50 moicsu, pewaioujee oepeso - 30 moicsy,
Memoo bnudicatimezo coceda — 20 muicsy. Kakoe npedckazanue 6blnOIHUM AHCAMOIb MPeX al20pummos, eciu 6ec
qunetino modenu 0.4, eec pewaioweeo depesa 0.4, a sec memooa dauxcaiiutezo coceoa - 0.27

—  33.3 ThICsY

— 30 ThICSU

— 36 ThICSU

— 38 ThICSU

Tunoevie Konmpoavhble 3a0anus

1. PeanuzyiiTe anroputM JIMHEWHOW perpeccuy, W IMOJIWHOMHAIBHON perpeccuu (s Jaracera
noisysine — crenenei ot 2 10 5, s aatacera hydrodynamics — crenenu 2) 6e3 perysipu3aum.

2. Peanmzyiite anroput™ rpe0HEBOM perpeccuy 1 HAWAUTE ONTUMAJIBHBIHN ITapaMeTp perysipu3aii.

3. PeanusyiiTe anropuTM JIOTUCTUYECKOH PETPECcCHH CO CTOXACTHUECKUM T'PAJUEHTHBIM CITyCKOM,
o0yuuTe ero Ha jatacere spambase old (train) u mpoBepbTe Ha matacere spambase_new (val).
Iomyuute ROC kpuBbI€ A5 BapraHTOB 6€3 HOPMHUPOBKHU M ¢ HOPMUPOBKOIT MPU3HAKOB.

4. Peamuzyiite anroputM KNN xmaccudukanmum mo k OmmxailimM —coceisiM, HCHOJb3Ys
MPOCTOE EBKJIMI0BOE PACCTOSTHHE.

5. Ipumenure w™meron SVM (Hampumep, u3 Oubmmorexu sklearn) s matacera blobs2.
Busyanuzupyiite pesynbsrar (pa3oreHue MiI0oCKOCTH U OTIOPHBIE BEKTOPA) MPH pa3HbIX BapHAHTAX
snep (MMHEHOEe; TOTMHOMHUANBHOE cTeneHei 2,3,5; RBF).

6. Peanmsyiite MynbpTHKIACCOBYIO KilaccuduKauuio ¢ softmax B kauecTBe pemamomed GyHKIUN U
KPOCC-3HTPOIHUEH B KauecTBe (PYHKLUH MOTEPb U 00YYUTE Ha MOATOTOBICHHOM JaTaceTe mnist.

7. Peanmsyiite aqropuTMBl IOCTPOEHHS JepeBa C KpUTEpUEM HH(POPMALMOHHOTO BBHIUTPHIIIA U
kputepueM JKMHU W OIpeJeNieHHI0 Kiacca 10 MaXOpUTapHOMY Kiaccy B jmcte. Haiimure
ONITHMAJILHYIO TITyOHHY JiepeBa B 000ux cirydasx (B oTpeske 2-10).

8. Peammsyiite anroputm k-means Ji1st knacrepusanuu Ha 2-4 kiacrepa.

9. Peammsyiite anroputm DBSCAN, HaiinuTe mapameTpsl Jis KjacTepu3aliy Ha 4 KiacTepa.

10. [Ipumenure ancamOeBbIE METOIBI AJISl PEILICHUS 331a4H KiacCU(pUKAIMU Ha TOATOTOBICHHOM
JaTtacere mnist.

3a4eTHO-IK3aMEeHAIHOHHbIE MaTepuajbl JJsi NPOMEXKYTOYHOH  aTTecTAlNU
(3x3ameH/3a4eT)



BO]’[pOCLI JJISA MOATOTOBKH K 3K3aMEHY

1.

[Tpenponeccunr. Macmrabupoanue. Hopmuposka. [lonnHoMuanbHbIe IPA3HAKH.

One-hot encoding.

2.

Tumbl 00ydeHus: ¢ yuutenem, 6e3 yauTels, ¢ MOJAKPEIIEHUEM, C YaCTUYHBIM

Y4aCTUEM YUHUTECIIA, aKTUBHOC 06yquI/Ie.

3.
4.

Cwmemenue u qucnepeus (bias and variance). [Tonsitue cpeHeii TUIIOTE3bI.
Omunbka BHYTpH B BHE BbIOOpKU. Ommoka 0606menus. HepaBencTo X&Edaunra.

Banupauus u kpocc-Bauaanusi.

S.
6.
7.
8.
9.

JIuneitnas perpeccus.

[TonuHOMHaNIbHASL PErPECCUS.

['pebueBast perpeccusi.

Jloructuueckas perpeccus. I'paaeHTHBIN CITYCK.

baitecoBckuii kitaccudukarop. THITBI OLIGHKHU pacnpeenennii mpusHakos (Gaussian,

Bernoulli, Multinomial). EM anroputm.

10.

Merton OIIOPHBIX BEKTOPOB. ITocTanoBka 3agaum. CDOpMyJ'II/IpOBKa H PCUICHHUC

JIBOMICTBEHHOM 3a71auu. THUIIBI ONOPHBIX BEKTOPOB. A 1pa.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[Toporossie ycnoBusi. I dextuBHOCTH 10 [Tapero.

Presicion-Recall u ROC kpussie. AUC.

Metpuueckue knaccuduratopsl. KNN. WKNN. Ot6op stanmonos. DROPS. Kdtree.
Knacrepuzanus. KMeans, MeanShift, DBSCAN, Affinity Propagation.

Hepesbs pemenuid. MTHbopMamoHHbII BRIMTPHIII, KpUTepuit J>KUHU.
Perynspusanus nepesbeB. HeOpexxHble periaromue 1epeBbsl.

ByctuHr nepeBpeB pelieHUN.

AmncambneBbie metonsl. SOft and Hard Voting. Bagging.

Canyyaiinsle neca. AdaBoost.

Amncam6iieBbie MeTobl perpeccun. RANSAC. Theil-Sen. Huber.

4.2 Metoanuyeckue MaTepuaJibl, ONpeAesiiomme NpoueaAypbl OHEeHUBAHUS 3HAHUIA,

yYMeHHMid,

HAaBbIKOB M (I/l.]'ll/l) onbiTa JACATECJIBHOCTH, XaAPAKTCPU3YIOLIUX ITallbl

(opMupoBaHNA KOMIIETEHIMI

MeToanuyecKkue PEeKOMeHaauuu, onpeaeassiomme npoueaypbl ONeHUBAHUSA TECTOB:

Tect npoBoautcst onnaiid B cucteme Moodle niau Google Docs u orpanuveH 1mo BpeMeHH.
Ha cmauy Tecta maercs 1Be MOMBITKHA. TeCT CYMTAETCS YCICHIHO MPONICHHBIM €CIH
CTYZIEHT NpaBmiIbHO 0TBEeTHII Ha 70% BOTIPOCOB.

MeToanyecKkue PEKOMEHIAIUH, ornpeaec/asiomne npoueaypbl OIICHUBAaHUA

BBINMOJTHCHUSA KOHTPOJBbHBIX 3aJaHMM

3a,Z[aHI/IC CUHUTACTCS BBIITOJIHCHHBIM IIPH BBIITOJIHCHUU CIICAYIOMIUX YCHOBHﬁ:

— IpeaocTaBieH ucxoaubli kog B cpene PyCharm, Google Collab
— MPOJEMOHCTPUPOBaHA pabOTOCIOCOOHOCTh TPOTPAMMEI
— CTYJICHT MOHMMAET UCXOHBIH KOJI ¥ OTBEYACT HAa BOMPOCHI 10 €r0 OpraHu3aIlHH.

MeToanyecKue PEKOMEHAAIUHA K C1aYe IK3aMeHa

IIpouenypa mpoMexyTOYHOM aTTecTalMM MPOXOAUT B cooTBeTcTBUU ¢ llomoskenuem o
TEKYyIIEeM KOHTpPOJIE U MPOMeXyTouHol artectanun odyqatomuxcsi @PI'BOY BO «KyoI'Y».



Texymuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MPOBOIUTCS B IIEIISIX COBEPIICHCTBOBAHMUS H
HETPEPHIBHOTO KOHTPOJIS KauecTBa 00pa30BaTEIbHOTO TPOLIecca, IPOBEPKH YCBOCHUS Y4EOHOTO
MarepHala, aKTUBU3alUU CAMOCTOSTEIbHON PabOThI CTYJCHTOB, CTUMYJIUPOBAHUS UX Y4eOHOMH
pabotbl, obecrieyueHns 3PPEKTUBHOCTH 00pPa30BATEIBHOTO MPOIECcca, MPEAYIPEKICHUS PHCKOB
OTYUCIICHUSA CTYACHTOB.

TCKYH_[I/Iﬁ KOHTPOJIb 3HAHUMN CTYACHTOB OCYILICCTBIIAACTCA IIOCTOSAHHO B TCUCHHUEC BCCTO
ceMeECTpa.

Bunel Tekymiero KOHTpOJIS: YCTHBIM (NMHMCBMEHHBIM) OMpPOC HA 3aHATHUSIX; IPOBEpKa
BBITIOJTHEHMSI JIOMAITHUX 3aJaHHi; MPOBEJCHUE KOHTPOIBHBIX pPabOT; OICHKA aKTHBHOCTHU
CTYyJICHTa Ha 3aHSTHUU.

IIpu oTCYTCTBHMHM 3a4E€THON KHMXKKHU y CTYIEHTA DK3aMEHATOP HE UMEET IIpaBa IPUHUMATD Y
HEero 3auder/3k3aMeH. Takoll CTyOeHT cyMTaeTcsi He SBHUBLIMMCA Ha 3a4er/’K3aMeH. B
UCKIIIOUUTEIIBHBIX CIlydasX, Ha OCHOBAaHMM pPACIOPSKEHHs [EKaHa IIPernoAaBaTelib MOXKET
JIOIYCTUTh CTYJEHTA K 3a4eTy/3K3aMeHy MpU HAJIMYUH JOKYMEHTA, YIOCTOBEPSIOLIETO JIUYHOCTb.

B Oeisx 00BEKTUBHOIO OLICHHNBAaHUA 3HAHUM BO BpCM: IIPOBCACHUA 3aUCTOB U DK3aMCHOB HE
J0IMYCKACTCA HAJIMYHUEC Y CTYACHTOB ITOCTOPOHHUX NPCAMETOB U TCXHUUCCKHUX yCTpOﬁCTB.

CTy,Z[eHTy, HCIIOJIB3YIOMIEMY B XOAC 3K3aMCHa HCPA3pCHICHHBLIC MCTOYHUKHU KU CPCACTBA
MMOJIYYCHHA I/IH(i)OpMaIII/II/I, BBICTABJISICTCA HCYIOBJICTBOPUTCI/IbHAA OLCHKA, W OH YJAIACTCA H3
ayJAUTOPUH.

Bo BpeMms 5k3aMeHa CTyAEHTHI MOTYT MOJIb30BaThCSl YTBEPKIECHHON paboueil mporpamMMmoit
yueOHOM AUCHUILIMHBI, KOTOpas JA0JDKHA ObITh B HAIMYUU HA DK3aMEHE, a TaKkKe C pa3pelieHus
9K3aMEeHATOpa CIIPABOYHON JIUTEPATYpPOr U APYTUMHU TOCOOUSIMH.

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

Ha 3auere/sk3amMeHe MOTYT IPUCYTCTBOBATh PEKTOP, MPOPEKTOP 10 yueOHO padoTe, 1eKaH
dakynbTeTa, 3aBenyounmil kadenpoil, koropas obecnedyrnBaeT ydeOHBIM mpolecc Mo JaHHOH
mucuuruivHe. [IpucyTeTBre Ha 3K3aMeHax U 3aueTax MOCTOPOHHUX JIMI 0e3 pa3pelieHus: peKTopa
WK TIPOpEKTOpa 1Mo yueOHOM paboTe He T0MyCKaeTCs.

[Tocne mpocnymMBaHus JIEKIUU PEKOMEHIYETCS BBIIIOJIHUTD YIIPaKHEHUS, IPUBOJUMBIE B
JIEKIUU I CAMOCTOSATEIbHONU paboThl, a TAK)KEe BHIMOJIHUTH HA KOMIIbIOTEPE C UCIOJIB30BaHUEM
cpensl Python 3agaun, npuBoAMMBbIE B JIEKIIMM B KAUECTBE MPUMEPOB.

IIpu camocTosTeNBbHONW paboTe CTYIAEHTOB HEOOXOAMMO H3YYUTh JIUTEpaTypy,
IIPUBEICHHYIO B IEPEYHSX, Ul OCMBICICHMSI BBOJMMBIX INOHSTHM, aHalIN3a INPEAIOKEHHBIX
MOJXO/I0B U METOAOB Pa3pabOTKU MapajliesIbHBIX IporpamMM. PaszpabaTbiBasi pelieHHe HOBOM
3aaud, CTYJCHT JOJDKEH yMEeTh BbIOpaTb METO/Abl pELICHHsS 3aJaydl C Y4YeTOM IleNIeBOH
annapaTHo# iaTGOpMBI, TPOBOUTH OTIAIKY U MPOPHUIMPOBAHKE MIPOrPaMMBI Ha si3bike Python.

B kauectBe cucrem mporpaMMHUpOBaHud OJId PCIICHHUA 3aaad W H3YUCHUA MCTOAOB U
AJIrOpUTMOB, TPUBCACHHBIX B JICKOUAX, PEKOMCHAYCTCA MCIIOJIB30BaTh Ha IMMPAKTHUYCCKUX
3aHATHUAX U TIPU CAMOCTOSTEIILHOM paboTe CTaHIApTHYIO peaiu3aliuio s3bika Python B cBsizke co
cpenoit pazpabotku PyCharm, Google Collab.

MeToaunuyecKkue PEKOMEHIAIIUH, ONPEACTAIOIIME NTPOUCAYPbI OLICHUBAHUA HA IK3aMEHE:



KpuTtepun onieHMBaHus U MIKAJIA OLIEHKH IK3aMeHa

Ounenka Kputepun BoicTaBIeHUS] OLEHKHA

JlaH pa3BepHYTHII OTBET Ha NOCTABICHHBIE BONPOCHL. MaTepuan
U3JI0’KEH TOClIe0BaTeIbHO. IMeroTcs IornuHbIe U

«OTIM4HO» apryMEHTHPOBaHHBIEC BBIBOBI.

B teuennn cemectpa cryneHT npaBuwibHO permma 80 % 3amad,
UMEET NPEACTaBICHUE KaK PellaTh OCTAIbHBIE 331a4Ul

[an pa3BepHYTbIil OTBET Ha IOCTAaBICHHBIE BOIPOCH. MaTepuai
W3JI0’KEH B LIEJIOM IOCTIeIOBAaTeNbHO. FIMEIOTCSI TOTHYHbIE U
«Xopouio» apryMEHTHPOBaHHbIEC BBIBOABI.

B teuennn cemectpa cryneHT npaBmibHO permma 70 % 3amad,
MMEeT NpeICTaBlICcHUE KaK pelliaTh OCTAIbHBIC 331a4UH

OTBeT Ha BONIPOC HE SBJISIETCS MOTHBIM. Martepuan u3noxxeH
HETIOCJIEI0BaTEIbHO. BBIBO/IBI HE apryMEHTHPOBAHBbI.

B Teuennu cemectpa cTyaeHT npaBuibHO pemna 60 % 3anauy,
MUMEET Npe/ICTaBlIcHIE KaK pelliaTh OCTAIbHbIC 331a4n
OOyyJaromuiicss He 3HA€T 3HAYUTEIHHON YaCTH MPOTPAMMHOTO
MaTepHaa, JOIMyCKaeT CYIIEeCTBEHHBIE OIINOKH.

B Teuennu cemectpa cTyeHT NpaBMIIbHO pemni Menee 70 % 3amad
W/WIIM HEe UMEET MPEJICTABIICHUE KaK PelliaTh OCTAIBHBIC 3a/1a41

<<yI[OBJ'IeTBOpI/ITCHI>HO)>

«HeynoBneTBOpUTENBHOY»

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX UHIAUBUAYAJIBHBIX MICUXO(PU3NYECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH HHBAJIM/IAM H JINI]AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IPEOCTABIIACTCS JOMOJHUTEIbHOE BPEeMS /7Sl TOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS] MCIOJIb30BAHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAUBUIYAIBHBIMUA 0COOCHHOCTSIMH;

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

[Iporienypa orneHMBaHUsI Pe3yIbTAaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXKHOCTSIMH 3/I0pOBbsI 110 TUCHMILIMHE MpPeAyCcMaTpUBAET MpeAOoCTaBlIeHHEe HHPOpMALUU B
dopmax, afanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS HH(POPMAIIHH:

JUnist U1 ¢ HapyIIEeHUSIMUA 3pEHUS:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

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

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJHbHOM Y4YeOHOH JHUTEpPaTyphbl,
HEe00X0UMOi1 111 OCBOCHUS TUCIMILIMHBI (MOYJIA)

5.1 OcHoBHasi 1UTEpaTypa:

1. Mupxkun, b. I'. BBenenue B aHanu3 AaHHBIX : yueOHUK U npakTukyMm / b. I'. MupkuH.
— Mocksa : U3ngatensctBo FOpaiit, 2020. — 174 ¢. — (Bricmree oopa3oBanue). — ISBN 978-5-



9916-5009-0. — TekcrT : anmexTpoHHbIH // O6pa3oBaTenbHas maaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/450262 (nara obpamienus: 11.06.2023).

2. AHanu3 naHHBIX : yueOHUK 171s 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 / ObOpaszoBarenbHas miardopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/469022 (nara obpamenus: 11.06.2023).

3. Kemnexep, 1. Hayka o manubix: 6a3oBsiii kypc : [16+] / 1. Kemnexep, b. Tupau ; Hayd.
pen. 3. MamenwsipoB ; niep. ¢ auria. M. bemoronosckoro. — Mocksa : Anbriraa [Ta6mumep, 2020.
- 224 c¢. : cxem., Tabm. — Pexmm gocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=598235 (nara obpamienus: 11.06.2023). — ISBN
978-5-9614-3170-4. — TekcT : DIEKTPOHHBIH.

Jlj11 ocBOGHMS AUCUMILTUHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMCIOTCSI M3JaHHsSI B DJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanoy u « FOpaumy.

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1. Maxkkunmu Y. (mep. ¢ anrn. CiuHkuHALA.), Python u anamu3 paHHBIX //
N3patensctBo “JIMK Ilpecc”, 2015, 482 c.

2. Mromnep A., I'sugo C. BBenenue B MammHHOE oOydeHHE ¢ momolnbio Python.
PykoBoacTBO 1181 criennainucToB o padbote ¢ nanubiMu // Bunbsimce, 2017, 480 c.

3. [IporpaMMHbIe cUCTEMBI CTATUCTUUECKOTO aHAJIN3a: 0OHAPYKEHUE
3aKOHOMEPHOCTEH B IAaHHBIX C HCIIOJIb30BaHUEM cUCTeMbI R 1 si3bika Python : [16+] / B. M.
Bonkora, M. A. Cemenoga, E. C. YerBeprakona, C. C. BoxxoB. — HoBocuOupcK :
HoBocubupckuii rocyaapcTBeHHBIN TeXHUYECKUH yHUBepcutet, 2017. — 74 c. : un., Tadi. —
Pexxum noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496
(mara obpamienus: 11.06.2023). — bubnuorp.: c. 48. — ISBN 978-5-7782-3183-2. — Tekcr :

JJIEKTPOHHBIN.

5.3. Ilepuoauyeckue u3IaHusl:
1. basmwl nanubpix komnanuu «Mct Bero» http://dlib.eastview.com
2. Dnexkrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM 4Kc/ie COBpeMeHHbIe NpodeccHOHATbHBIE 0a3bl
AAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI
Inexmponno-oubnuomeunvie cucmemol (I6C):
DBC «FOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
9bC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
HpoqbeccuOHaﬂbeze 6azvl OaHHbIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypnanst nuznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oubnuoreka (H9b) http://www.elibrary.ru/
[TomHOTEKCTOBBIC APXUBBI BEAYIIMX 3aMaIHBIX HAYYHBIX KYpHaIOB Ha Poccuiickoit
nnaT(i)opMe HayuyHbIX xypHasioB HOUKOH http://archive.neicon.ru
6. HamuonanpHast dSJeKTpoHHas OWOMMOTEKa (IOCTYNm K DJIEKTPOHHOW  OHOIMOTEeKe
muccepraiuii Poccuiickoit rocynapcrBennoit oubmuoreku (PI'B) https://rusneb.ru/

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

8.  baza gannpix CSD Kemopumkckoro nientpa 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. Yuusepcuterckas uanpopmanuontas cucrema POCCUS http://uisrussia.msu.ru

HH@OpMal/}MOHHble CnpasovHvle cucmembl

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

Pecypcor c6o600n020 0ocmyna

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

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

3. MuHHCTEpPCTBO HAyKH U BBICIIETO 00pa3oBaHus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. ®denepanpHblii mopTan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;

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

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

7. Ilpoext I'ocynapcTBeHHOTO MHCTUTYTA 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 MopTan "Yueba" http://www.ucheba.com/;

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

Cobcmeennvie 21ekmponHble 00paszosamenvhule U UHGopmayuouusle pecypcewvl Kyol'V

1.  OnextponHsblit KaTanor Hayunoii 6ubnuoreku 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

3. Cpena MOIyJIBHOTO AMHAMUYECKOTO 00y4YeHHs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIAHOB, Y4eOHO-METOANYECKUX KOMIUIEKCOB, MyOIUKaIiil 1 KoH(epeHIHi

http://infoneeds.kubsu.ru/

5. bubanoreka nH(GOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTMH http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKkTpoHHbIE 00pa3oBaTeNbHbIE peCypChl Kageapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHH
B oOpazoBanun KyOI'Y wu HayuyHo-meroamyeckoro sxkypHaia "IHIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/
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6. MeToanueckne YyKazaHusl [JA OOy4YalOUIUXCS 10 OCBOEHHUIO
TUCHHUILIAHBI (MOIYJIs1)

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAIlMM IO TPEAMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIOIIUM HHIMBUyaTU3allid O0y4eHHUS U YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTelieM W OO0YyYaroImUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. IlepeyeHb HH(MPOPMALMOHHBIX TEXHOJIOIMH, HCHOJIb3yeMBIX INpPH

OCYIIECTBJICHUN 06pa3OBaTeJ1bHOFO nmponmecca mo IMCImnIJJan-He (MOIlyJIlO)
7.1 llepeyeHb HHPOPMATMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHA

— [IpoBepka noManiHux 3aJaHUi U KOHCYJIBTUPOBAHUE MIOCPEACTBOM AIEKTPOHHOM ITOYTHI.
— Mcnonp3oBaHue 2JEKTPOHHBIX IIPE3EHTALNUN IPY TPOBEAECHUH JIEKIIMOHHBIX 3aHATUI
- Cucrema MOODLE

- [IpoBepka nomamHux 3a1anuii U KoHCynbTUpoBanue nocpeacrsom JOUC Kyol'y

7.2 IlepeyeHb JMIEH3UOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
odecrneyeHus

OpenOffice

Komnunsitop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 umu 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

®peitmBopk Django

Firefox, moGas Bepcus

Putty, mo6ast Bepcus

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarun Remote System Explorer (RSE) ans Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij Idea IDE 2021

Mozilla Firefox 96


https://www.jetbrains.com/community/education/#classrooms

Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0
Putty 0.76

8. MarepuajbHO-TEXHUYECKOE o0eclevyeHne Mo JUCUUIINHEe (MOXYJIIO0)

HaunmenoBanue yueOHON ayIUTOPUH, €€ OCHAIICHHOCTD

No Bua pabor
000py/IoBaHNEM M TEXHHUYECKUMHU CPEJICTBAMU O0yUCHUS
1. JlekumoHHbIE 3aHATUS | AyAUTOpHS, YKOMILIEKTOBaHHAs CHeUaIn3UpOBaHHON
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUSHHSI
2. JlaboparopHble 3aHATHS | AyaUTOpUS, YKOMILJIEKTOBaHHAsI CHeUalIn3upOBaHHON
MeOenbl0 M TEXHHYECKUMHU  CpelcTBaMH  0OyudeHwus,
KOMIIBIOTEpPaMHU, IPOEKTOPOM, POrPaMMHBIM 00eCICUEHUEM
3. [TpakTnueckue 3aHsATHS | AyAUTOpHS, YKOMILIEKTOBaHHAs CHeUaIn3UpOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYEeHUS
4. I'pynmioBeie Aynuropus, YKOMILIEKTOBaHHAs CIEeLMAIM3UPOBAaHHON
(MHIMBUYyaIbHbBIE) MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHwus,
KOHCYJIbTAaLIH KOMIIbIOTEPAMHU, IPOrPAMMHBIM 00ecIiedeHuEM
S. Texkymuii ~ KOHTpoOJb, | Ayautopusl, YKOMIUIEKTOBaHHAas CIELUaIU3UPOBAHHOMN
IIPOMEXKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpeicTBaMH  O0ydeHus,
aTTecTauus KOMITBIOTEPAMH, IIPOTPAMMHBIM 00eCTIeYCHUEM
6. CamocTrosTenbHas Kabuner g caMocTosTenbHONM  paOOThl, OCHAIEHHBIN
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «/HTEpHET», mporpaMmol 3KpPaHHOTIO YBEIUYEHUS U
00€eCre4yeHHbI TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAalOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHamenue omnpeaensercs OIIOIL.




