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Pabouast mporpamma IUCUMIUIMHBI TE€XHOJOTMU HMHTEIJIEKTyaIbHOW MOAIEPIKKU
NPUHATHSA PELICHUN U yIpaBlIEHUS COCTaBJI€HA B COOTBETCTBUU C (helepajbHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM BhIcIiero oopazoBanus (PI'OC
BO) no nanpasnenuto noaroroBku 09.03.03 [puxmnaguas nHPopmMaTHKA.

[Mporpammy coctaBui(u):

E.B. KazakoBiieBa, crapumii npenojaBateinb Kadeapsl aHamm3a / /
JTAHHBIX U UCKYCCTBEHHOT'O MHTEJIIEKTa /

PaGouas mporpamMmma quCIUTUIMHBL TEeXHOIOTUN WHTEIUICKTYATbHOM TIOIIEPIKKU
MPUHATHUS PEIICHUI U yIPaBJICHUs YTBEpKAeHA Ha 3aceaHuu Kadeapsl aHanm3a
JAHHBIX U UCKYCCTBEHHOTO MHTEeJUIeKTa mpotokoa Ne9 ot 20.05.2024

3aBenyromuii kadeapoi Kopanenko A.B.

VYTBepkIeHa Ha 3acelaHud y4eOHO-METOJIUYECKOM KoMuccuu (hakyibpTeTra
KOMITBIOTEPHBIX TEXHOJIOTHI U MPUKIIATHON MaTeMaTUKA
npoTtokod Ne3 ot «21y» mas 2024 .

[Ipencenarens YMK daxynbrera KoBanenko A.B.
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PenieHseHTsr:

[TanommuukoBa TaresgHa JIeoHNIOBHA.

JIoKTOp TemarormuyecKkux HaykK, KaHauaaT (HU3MKO-MaTEeMaTHUYECKUX Hayk,
npodeccop. [ToueTHbI paOOTHHK BBICIIIETO MPOdeCcCHOHAIBHOr0 00pazoBaHus PO.
Hupexrop nnctutyta pynnamentanbabix Hayk (MOH) ®I'BOY BO «KyoI' TY».

Mapkos Buranunii Hukonaesunu.

JoxTop TexHumyeckux Hayk. IIpodeccop xkadenpsl MHOOPMAIMOHHBIX CUCTEM U
POrPAaMMUPOBAHUSI HHCTUTYTa KOMIIBIOTEPHBIX CHCTEM U HWH(OPMAIMOHHON
6e3onacHoctu (MKCullb) ®I'BOY BO «KyoI'TY».



1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 Ileab ocBOeHUSI TUCUHUILIHHBI

Hean wu3yyeHHs AUCUUIUIMHBI OIpPENENeHbl TOCYAApCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/apTOM BbICLIET0 00pa3oBaHus U cooTHeCeHBI ¢ o0umMmu Hensimu OOIT BO no HanpaBieHuto
noarotoku 09.03.03 Ipuknaanas nHGOpMATHKA, B paMKax KOTOPOH MPEMoaeTCs JUCITUTIIMHA.

[enn nucnummmHbl TEXHOJIOTUH MHTEIUIEKTYaIbHOM NOANEPKKU NPUHATHS PELICHUU U
yIPaBICHUS:

— II03HAaKOMHUTb CTYJECHTOB C OCHOBHBIMU pa3/ielaMH HCKYCCTBEHHOIO HHTEIUIEKTa W
BHUJIAMU HEUPOHHBIX CETEH;

— Hay4UTb CTYJECHTOB IPAaBUJIbLHO BbIOMpATh apXUTEKTYPy HEHPOHHOM CETH U ITapaMeTphl
00yuyeHMsI B COOTBETCTBUU C IIOCTaBIEHHON 3aj1aueii;

— HAYYMTb CTYJICHTOB IPOBOJUTH MPEIBAPUTENIbHBIM aHAIN3 U MOATOTOBKY 00YyYaroluX
JAHHBIX JUIS NaJbHEHILEro UCII0Ib30BaHUs B HEHPOHHBIX CETAX.

1.2 3agauyu AUCHUIINHDI:
— H3Y4YUTH 0A30BBIC MOHATHUS CUCTEM UCKYCCTBEHHOT'O MHTEJUIEKTA, a Takxke pasaeins UU;
W3YYHUTHh OCHOBHEBIC 33/1a4H, pEIIaeMble HCUPOHHBIMU CECTSIMH;

— TO3HAKOMHUTH CTYJCHTOB C OCHOBHBIMH dTallaMU aHaJu3a U MOATOTOBKUA O0yYarouux
JAHHBIX;

— H3YYUTh OCHOBHBIC apXUTEKTYphl HEHpoceTel, anropuTMbl UX OOyUEHHUS U METOIbI
00pbOBI ¢ IepeodyUYeHNEM;

— U3y4uTh OMONIHMOTEKH, HEOOXOAMMEBIC TIpU padoTte ¢ HelipoceTsmu Ha Python (Numpy,
Scikit learn, Matplotlib, Pandas, ¢peiimopk PyTorch) u B cucteme Matlab.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl

JucnunnuHa «TexXHOJOrMM WHTEINIEKTYalbHOM NOAJNEPKKUA MNPUHATHS PELICHUH U
yIpaBJIEHUs» OTHOCUTCS K 00s3arenbHOM yactu brnoka 1 «Aucuuminbel (MOIyJN)» yueOHOTO
wiaHa. J[ns ycnemHoro ocBOeHUS JAaHHOW JHCHUIUIMHBI HEOOXOJUMBI 3HAHUS CJEIyIOIIMX
mucuuruive: B1.0.05 Marematnueckuit ananu3, b1.0.06 Bekrophnas anre6pa, 51.0.08 Kypc
teopun BeposaTHocTel, b1.0.10 MaTemaTnyeckre MOJEIN HEMPOHHBIX CETEH.

1.4 Ilepeyens MaaHMPYyeMbIX Pe3yJbTATOB O0OY4YeHHUS] MO JUCHUIIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbLHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCHUMIUIMHBI HampaBieHO Ha (OpPMUPOBAaHUE Y
00yyaroImuXxcsl CIETYIOUMX KOMIETEHIIHNA:

Ko 1 HaUMCHOBAHUE HHMKATOPA™ PesynbTaTel 00yueHus O JUCIUILTUHE

IK-6 Crioco0eH MogeIMpOBaTh NPUKJIAAHBIE (0M3HEC) MPoLecchl H MPEAMETHYIO 00J1aCTh

UIIK-6.3 (40.011 A/02.5 3mu.1) Lenmn u 3amaun | 3HaeT: 3aja9M MAITHHHOTO O0yYCHHE

OPOBOJMMBIX MCCIEJOBAaHUM U  pa3paboOTOK, | YMeeT: CTaBUTh IleNd  pa3pabaTbiBaeMBIX  CHCTEM
3HAYMMBIC 33a]]a9U PUKIATHON HHPOPMATHKH HCKYCCTBEHHOI'O MHTEJIJICKTa

Braneer: nHpopManmeil o cnocobax peureHust pasIMyHbIX
3aa4  TNPHUKJIAJHOH  WMHPOpPMATHKM C  MOMOUIBIO
HEHPOCETEBBIX TEXHOJIOTHH

UIIK-6.4 (40.011 A/02.5 31.2) OTedecTBeHHBINH U | 3HACT: OCHOBHBIC THITBI 3334, pEIIaeMble C ITOMOIIBIO
MEXAYHapOIHBIA OMBIT PELICHUS aKTyaJbHBIX W | HEHPOHHBIX ceTel

3HAYMMBIX 33124 MMPHUKIIATHON HHPOPMATHKH YMeeT: MpPUMEHSTh OTEYECTBEHHBIH M MEXIYHApOIHBII
OTIBIT PEUICHHUS 33134 MAIMHHOTO 00y4YeHHS

Bnageer: oOTE4YeCTBEHHBIM W MEXAYHApOAHBIM OMBITOM
pelIeHus 3a/1a4 ¢ NIOMOUIbK HEMPOHHBIX ceTel




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

PC3yJ’II)TaTLI 06yquH${ 0 AUCHUILIINHC

HIIK-6.5 (40.011 A/02.5 3u.4) Meronasl
NPOBEJICHUSI OKCHEPHMEHTOB M HaOJIIOICHUI,
0000meHnss ¥ 00paboTkM HMHGOPMALUH TPH
peuleHHH 3ajad B 00JacTH  MPUKIATHOM
nHdopmMaTuKu

3HaeT: METOMBI IPOBEACHHS SKCIIEPUMEHTOB 1 HAOJIFOICHUI
B 00J1aCTH HEHPOCETEBBIX TEXHOJIOTHI

Ymeer: o00o00martes W 00pabaTeiBaTh HWHGOPMALIHIO IS
JanbpHeimero e€ NpUMEHEHUs B 33javyax MallduHHOTO
o0yueHus

Bnaneer: OCHOBHBIMU 3HaHUSAMU, HCOGXOZ[I/IMI)IMI/I npe
MPOBEACHUS MPCABAPUTCIILHOI'O aHaJIM3a JaHHbIX

IIK-4 CuoocodHOCT, HCHOIL30BATH 3HAHHE

OCHOBHBIX METOAOB HCKYCCTBEHHOI'0O HHTEJIEKTA B

HOCJIeIlyIOHIeﬁ HpO(l)eCCI/IOHaJIbHOﬁ AEATECJIBHOCTH B KAY€CTBE€ HAYYHBIX COTPYAHMUKOB, npenonaBaTeJIeﬁ
06p330BaTe.H]>Hl)IX opraHmaum‘/i BbICHICTO 06pa303amm, HHKCHEPOB, TCXHOJOT0OB

UIIK-4.3 (40.011 A/02.5 31.2) OTeyecTBEHHBIH 1
MEXXIyHapOIHbIH OIIBIT B obyactu
UCKYyCCTBEHHOT'O HHTEIUICKTa B IPHKIATHBIX
obmactax

3HaeT: OCHOBHBIE JOCTIDKEHHUSI B 00JacTH HEHpPOCETEBBIX
TEXHOJIOT UM

YMeeT: MpPUMEHSTh OTEUECTBEHHBIH M MEXIyHapOJHBII
OTIBIT 10 Pa3paboOTKe CHCTEM MCKYCCTBEHHOTO MHTEIUICKTA

Bnaneer: HEOOXOJUMBIMU 3HAHUSAMH OTCYCCTBEHHOI'O U
MCKIYHAPOAHOT'O OIIbITA IO AHAJINU3Y HaHHBIX

WIIK-4.10 (40.011 A/02.5 Tn.2) [IpoBeneHme
HAOIIOICHUH 1 U3MEPEHH, COCTaBIICHIE UX
OMHCaHM U POPMYIUPOBKA BBIBOJIOB MPH
MIPOBEJIEHUH HccieaoBanuil B obnactu MU B
TIPUKIIATHBIX 00IACTIAX

3HaeT: KaK MPOBOJAUTH HAOIIOACHUS M H3MEPECHUS B 001aCTH
HEUPOCETEBBIX TEXHOJIOTHI

YmMmeer: ¢GopMyIHpOBaTh BBEIBOABI IO pa3pa0OTaHHBEIM Ha
ocHoBe U1 monensm

BnaneeT: 3HaHWSAMHU O MCTOJAaX HPOBCIACHUA I/ISMCpeHI/Iﬁ
KadyeCTBa paSpa60TaHHbe Moz[eneﬁ

npodreccuouam,ﬂoﬁ JNeSITeJIbHOCTH B 00JIaCTH
HCKYCCTBCHHBIX CUCTEM

IIK-5 Cnoco0eH BbISIBUTH €CTECTBEHHOHAYYHYH) CYIIHOCTH MpPo0JieM

»  BOZHUHKAKIIMUX B XO0Je¢
MOAC/IMPOBAHMA U aHAJHU3A CJI0KHBIX €CTECTBCHHBIX H

HIIK-5.3 (40.011 A/02.5 31.2) OTeuecTBCHHBIH U
MEXIyHAPOIHBII OTIBIT B obnactu
MO/JICITUPOBAHHS u aHanm3a CJIOKHBIX
€CTECTBEHHBIX W HCKYCCTBEHHBIX CHCTEM B
MPUKIIAIHBIX 00IACTAX

3HaeT: OCHOBHBIC IOCTH)KCHHS B 0O0JACTH HEHPOCETEBBIX
TEXHOJOT U

Vwmeer: MNPpUMCHATH OTCUYCCTBCHHBIA U Me)K,I[yHapOZ[HBIfI
OIIBIT 11O pa3pa60TKe CHUCTEM MCKYCCTBCHHOI'O MHTCIIJICKTA

BnaneeT: H606XOI[I/IMLIMI/I 3HaHUSAMHU OTCYCCTBCHHOI'O H
MCKAYHAPOAHOT'O OIbITA IO dHAJIN3Y JAaHHBIX

HUIIK-5.10 (40.011 A/02.5 Tn.2) [IpoBeneHue
HAOJIIOICHUI U U3MEPEHH, COCTABIICHHE X
OMHCaHM U POPMYIUPOBKA BBIBOIOB MPH
MIPOBEICHUN UCCIICAOBAHMIA B 001aCTH
MOJICIIPOBAHIS U aHAJIH3a CIOKHBIX
€CTECTBCHHBIX M UCKYCCTBEHHBIX CHCTEM B
MIPUKJIAIHBIX 007acTIX

3HaeT: KaK NPOBOJHUTH HAOIIOACHUS M H3MEPCHUS B 00JIaCTH
HEHPOCETEBBIX TEXHOJIOTUH

YmMmeer: ¢GopMyIHpOBaTh BBIBOABI IO pa3pa0OTaHHBEIM Ha
ocHoBe U1 monensim

Bnaz[eeT: 3HaHUSIMHU O MCTOJAaX HPOBCIACHUA I/ISMCpCHI/Iﬁ
KadyeCTBa paBpa60TaHHBIX Moz[eneﬁ

PesynbraTel 00yueHHs MO TUCHMILIMHE JIOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCeX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y‘le6HLIM IIJTaHOM.

Nuaukatopel  TOCTHKEHUS

KOMIIETEHIIUN

CUMTalOTCAd CHOPMHUPOBAHHBIMU  IIPU

AOCTHIKCHUHU COOTBCTCTBYIOIHUX UM PE3YJIbTATOB 06yLIeHI/I$[.

2. CTpyKTYypa M coiepKaHHe JUCIUIIIHHBI

2.1 Pacnipenesienne TPyA0EMKOCTH IMCHUILJIMHBI 110 BUIaM padoT

OO6mas TpyA0EMKOCTh AUCHHUIUIMHBI COCTaBiseT 4 3a4eTHBIX enuHUIlbl (144 yaca), ux
acrpeiesieHre 1o BUaaM padoT MpeICTaBICHO B TAOJINIIE

Bunsr pabot Bcero Dopma o0yueHHs
Yacos Ovynas
7
CEMeCTp
(gacsr)
KonrakTHasi padora, B TOM 4ucJe: 56,3 56,3
AynuTOopHBIe 3aHATHS (BCero): 50 50




3aHATHS JIEKIIMOHHOT'O THIIA 16 16
71a00paTOpHBIE 3aHSATHS 34 34
MPaKTHYECKUE 3aHATHS - -
CEeMHHAPCKHE 3aHSATHS - -
Huas koHTaKTHasi padora: 6,3 6,3
Kontpoinb camocrositesnsHoi paboTsl (KCP) 6 6
[Tpomexytounas arrecranus (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHcJIe: 52 52
IIpopaboTka W TIOBTOpPEHHE JICKIMOHHOTO MaTepuaia M MaTepuaia 12 12
yueOHHUKOB M Y4eOHBIX TOCOOHH
[ToaroroBka K TEKyIieMy KOHTPOJIIIO 40 40
KonTpoas: 35,7 35,7
[ToaroroBka K 9K3aMeHy 35,7 35,7
Ooman Jac. 144 144
TPYA0EMKOCTh B TOM YNCJie KOHTAKTHasi padoTa 56,3 56,3
3a4. En 4 4

2.2 Conepxxanue Q¥ CHUNLTHHBI

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH 110 pa3aciiaM JUCHUIIIINHBI.

Pa3nens! (TeMbl) TUCIUILIMHBL, H3y4yaeMble B 7 cemecTpe (ouHasi popma o0yueHus)

KoauyecTBo yacoB
Bueayn
. HTOpHA
Ne HaumenoBanmue pa3aesioB (Tem) Beero AynuTopHasi padoTa a
padorta
JI 113 JIP CPC
1 2 3 4 5 6 7
1 Beenenune B UU. Uctopus, onpeneneHue, CTpykrypa, 4 2 2
" | moHsATHUA
2 Beenenue B HelipoceTn. MeTpuku. [loaroroBka qaHHbIX 8 4 4
" | A1 mojadu B HEMPOCETh
3. | OnTumu3aTOpsl B HEHPOHHBIX CETAX 4 2 2
4. | Metompl 60ps0BI ¢ IIEpeobydeHHEM 4 2 2
5. | TMonynspHble apXUTEKTypbl HEHPOHHBIX CETEH 10 6 4
6. | Heiiponnsle cetu B Matlab 16 8 8
7. | Heiiponnsie cetu na Python 56 26 30
HUTOTI'O no pa3aenam auCHUNIHHBI 102 16 34 52
KonTpons camoctositensHor padotsl (KCP) 6
[Tpomesxytounas arrecrauus (MKP) 0,3
IlonroroBka K 9K3aMeHyY 35,7
O0u1as TPy10€eMKOCTD MO TUCHUILIIHHE 144

[Tpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble

3ansitusa, CPC — camocrosaTensHas paboTa cTyJeHTa

2.3 Copnep:xanue pa3iesioB (TeM) THCHUNTHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

OIIPEAC/ICHUE, CTPYKTYpPA, IOHATUA O6nactu HNCKYCCTBCHHOT'O MHTCJJICKTA
TexHoIOrNN pa6OTI>I ¢ OOJIBIINMH JaHHBIMH

®opma
Ne HaumeHoBaHue pa3zjena (TeMbl) Conep:xanue pasjeiia (TeMbl) TeKyliero
KOHTPOJIs
1 2 3
OO0 UCKYCCTBEHHOM HHTEIUICKTE
1 Beenenue B 1. Hcropus, HcTopus HCKYCCTBEHHOIO MHTEIUIEKTa

Bsenenue B HelipoceTn. MeTpuKH. OcHoBHbIe NOHATHS. McTOpus HEWPOHHBIX CETEH.
2. | IloaroroBKa JaHHBIX IS [IOa4YH B IMpenobpaboTka naHHbIX. [lepcenTpoH. AnropuT™
HelpoceTh obpaTHOro pacnpocrpaneHus ommoku. HeliponHsle




®opma

Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3szesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4

CCTH B 3aJa4ax KJ'IaCCI/I(l)I/IKaIII/II/I. HeﬁpOHHLIe CCTHU B
3aJa4ax perpeccun. HeﬁpOHHHe CCTHU B 3aJa4yax
KJIaCTepHU3aluu. MeTpI/IKI/I KJ'IaCCI/I(i)I/IKaHI/II/I,

perpeccuu 1 kiactepuzanun. O0y4deHue 1mo 6ardam
CroxacTHYeCKHH TpagueHTHBIH cmyck. CToxacTHuecKui

3. OnTuMu3aTOPHl B HEHPOHHBIX CETAX IpaTHEHTHE CITyeK ¢ MoMerToM, Adam, T
BreusiBiienne mnepeoOyuenus. Perymspusanms. Batch —
4. | Metoabl 60pbOBI ¢ TIEpeOOyUICHHUEM HopMam3ais. DIopout. T
ABtokommpoBmmk. CBEpTrouHas  HelpoceTb  (3amada
5 [lonynsipHbIE ApXUTEKTYPHI KJaccu(HKaIuy, JeTEKIUU 1 CETMEHTAIMH). | eHepaTuBHO- T
’ HEHUPOHHBIX CETEeH cocTs3aTenbHas ceTb. PexyppentHas cetb. LSTM-cers.
Tpanchopmep.
2.3.2 3aHsATHSA CEMHUHAPCKOT0 TUMNA (IPAKTHYECKHE / CEMUHAPCKHUE 3aHATHSI/
JjabopaTtopHbie padoThl)
®opma
Ne HaumeHnoBaHue pasgena (TeMbl) HaumeHnoBaHue 1a60paTopHbIX padoT TeKylIero
KOHTPOJIsS
1 2 3 4
OcBoenne 6a30BBIX HABBIKOB paboThI ¢ cucteMoir MatLab.
Krnaccuduxanms ¢ HoMOIIbI0 HEPCENTPOHa.
1 Heitpornsie cetn 8 Matlab Anmpoxcumanus GyHkun npu nomoutn MHC. P

Knaccuduxarust ¢ momornipto ceteit Koxonena.
HeiipoceteBoe pacno3HaBaHue H300paKCHUI.
HelipoceTeBoe MporHo3upoBaHNe BPEMEHHBIX PSJI0B
Ocnosbl 6uGmorek Numpy, Matplotlib u Pandas.
2. Heiiponnsie cetu Ha Python Anroput™ 0OpaTHOTO pacipocTpaHeHus OmuOKH. OCHOBBI JIp
(dpeiimBopka PyTorch. Ceéprounsie HeiipoceTn

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuernHo-rpadumueckoro 3amanusi (PI'3), mamucanue pedepara (P), acce (D),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.3 KypcoBbie paGoThl He IpeAycCMOTPEHbI

2.4 Ilepedyenb y4eOHO-METOANYECKOI0 O0ecneYeHHsl I CAMOCTOATEILHOI PadoThI
00y4aImuxcs Mo JUCIUNJIHHE (MOYJII0)
Ilepedyenp yueOHO-METOANIECKOTO O0ECIICUeHHUS TUCITUILTHHEI
No Buz CPC petierb ¥ 5 CHIL AT

TI0 BBIIOJIHEHUIO CAMOCTOSITEIbHON paboThI

1 2 3
Meroaudeckue yka3aHusi JUisl TIOATOTOBKH K JIEKIIMOHHBIM U CEMUHAPCKUM
[TpopaboTka 1 TOBTOpEHNE |3aHATHSIM, YTBEP)KACHHbIC Ha 3aceJaHNH KadeApbl IPUKIATHON MaTeMaTHKH
JIEKIIMOHHOTO MaTeprana, |(paKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH 1 pukiIagHol MmatemaTukn GTBOY

1 [Matepuaia y4eOHOH 1 BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .
Hay4HOH JIUTEPaTYPBI, Mertoauueckre yKa3aHHs 110 BBITOJHEHUIO CAMOCTOSTEIFHON paboThl,
MOJIrOTOBKA K YTBEpIK/ICHHBIE Ha 3aceaHuy Kadeaphl IPUKIaJHONH MaTeMaTHKN (akKyJibTeTa
CEMUHAPCKUM 3aHATHAM KOMITBIOTEPHBIX TEXHOJIOTHH U npukinagaoi Mmarematinkn ®T'BOY BO «KyoI'V»,
npoTtokos Ne7 ot 18.04.2018 1.
MeTtoanyeckue yKa3aHHs MO BHIITOJHEHHIO JTa00paTOPHBIX paboT, yTBEPIKICHHBIC
2 IMoaroroska Ha 3aceaHnu Kadeapsl IPUKIaTHON MaTeMaTHKU (aKyJIbTeTa KOMITBIOTEPHBIX
7a00paTOPHBIM 3aHATHSM  |TeXHOJOTHH U mpukiaagaoi mateMaTtnka ®I'BOY BO «Ky0I'Y», mpotokon Ne7 ot
18.04.2018 .
MeTtoanyeckue yKka3aHHs MO BBITOIHEHHIO CAMOCTOSTEIBHON paboTHI,
3 [ToaroToBKa K peIICHNIO  |yTBEpXKAEHHBIE HA 3acelaHNH Kadeaphl IPUKIIaHOW MaTeMaTHKH (haKyJIbTeTa

3a71a4 U TECTOB KOMIBIOTEPHBIX TEXHOJIOTHH U mpukiaaHoi mateMatnka @PI'BOY BO «KyoI'Yy,
nporokos Ne7 ot 18.04.2018 r.




Meroauyeckue yKa3aHus 110 BHIITOJIHEHHIO CAMOCTOSTEIILHOM PaboTEI,
[MoaroroBka k TeKynieMy |yTBEp)KJICHHbIE Ha 3acelaHuU Kadeapsl MPHUKIIaHOI MaTeMaTuKy (haKyIbTeTa
KOHTPOJIIO KOMITBIOTEPHBIX TEXHOJIOTHH U npukinaanoi Mmaremarinku ®I'BOY BO «KyoI'V»,
npotokos Ne7 ot 18.04.2018 1.

Y4eOHO-MeTOoInYeCKhe MaTepHalibl JUII CAMOCTOSTENBHONW PabOThl OOYyYarOLIUXCS W3
Yrciia MHBAJIM/IOB U JIMIL C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMHE 310poBbsi (OB3) nmpenocraBistoTcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

J1J1st JIUTI C HApYIICHUSIMH 3PEHHSL:

— B [1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA,

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JIU1 ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

3. Oopa3oBaTe/jibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHH JAUCHMILIUHBI
(Mmonmy.Jist)

B cootBerctBum ¢ TpeboBanusiMu PI'OC B mporpamma JUCHMIUIMHBI IIpEeIyCMaTpUBAET
UCTIONIB30BaHNE B y4eOHOM IIpolecce CIEeIyIONMX O00pa30BaTENbHBIC TEXHOJOTMU: YTCHHE
JEeKIMA C HUCMOJb30BAHUEM MYJBTUMEIUNHBIX TEXHOJOTUH; METOJ| MajblX TIpymm, pa3dop
NPAaKTUYECKUX 3a/1a4 U KEHCOB.

ITpu oOyueHnH UCONB3YIOTCS CeAYyIoIIre 00pa3oBaTeIbHbIC TEXHOJIOTUH:

— TexHonoruss KOMMYHHKaTMBHOIO OOydeHUsi — HampaBieHa Ha (opMHUpOBaHUE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpasi sBJsieTCsl 6a30BOM, HEOOXOAMMOM AJist
aJlanTalMy K COBPEMEHHBIM YCIOBUSAM MEKKYJIbTYPHOH KOMMYHHUKALUH.

— TexHonorust paszHoypoBHeBoro (auddepeHnnpoBaHHOr0) O0y4YeHHs — MpeAroiaraer
OCYIIECTBIICHHE TI0O3HABATEIILHOW NEATENIFHOCTH CTYACHTOB C YUYETOM HMX WHAWBHIYaJTbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEaTU30BbIBATH CBOM TBOpYECKUN
noreHnman. Co3gaHne W WCIOJB30BAHUE TUATHOCTHYECKUX TECTOB SIBIISIETCS HEOTHEMIIEMOMN
YaCThIO JaHHOW TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOrO OOyYeHUS — TMpelycMaTpuBaeT JeleHHE COJepiKaHus
JUCIIUIUIMHBI HA JIOCTAaTOYHO aBTOHOMHBIE pa3/iesbl (MOAYJIN ), UHTETPUPOBAaHHBIE B OOIIMI KypC.
— HWudopmannonHo-koMmyHuKaimonnsle TexHoiorun (MKT) - pacmmpsoor pamxu

00pa3oBaTeNbHOrO MpOIlecca, MOBHIMIAs €ro MPaKTUYECKYI0 HAMpaBIEHHOCTh, CIMOCOOCTBYIOT
WHTEHCU(DHUKAIIUA CaMOCTOSITEIbHON pPa0OThl y4alMXcss W TOBBIIMICHUIO TTO3HABATEIbHOU
akTuBHOCTH. B pamkax KT BbiaenstoTcs 2 BuAa TEXHOJIOTU:

— TexHomorus HCIOJIb30BaHUI KOMIIBIOTCPHBIX IIPpOTpaMM — TO3BOJIACT 3(1)(1)CKTI/IBHO
JOIMOJIHUTB MTPOLECC O6y‘leHI/I$I SA3BIKY Ha BCCX YPOBHAX.
- HHTCpHCT-TCXHOJ’IOF U — TIMPCAOCTABIAIOT M[MHUPOKHE BO3MOXKXHOCTH I IIOHMCKa

uH(pOopMalnu, pa3pabOTKU HayYHbIX IPOEKTOB, BEIEHUSI HAYYHBIX HCCIEA0BAHUN.

— TexHonorus MHAUBUAYyaIU3alUN OOY4YEHHS — IOMOTaeT pPeaJr30BbIBaTh JHMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYHMTHIBas HMHIUBHIyaJbHblE OCOOEHHOCTHM M MOTPeOHOCTH
YYAIIHAXCS.

— IIpoekTHass TEXHOJNOTHA — OPHEHTUPOBAHA HAa MOJEIUPOBAHME COLMAIBHOIO
B3aUMOJCUCTBUS y4YalllUXCSA C LEJIBI0 DPEIICHMs 3aJadd, KOTOpas OIpeAeisieTcs B paMKax
npodeccuoHaNbHOM MOATOTOBKH, BBIACISSA Ty WM UHYIO IPEIMETHYIO 00JI1acTh.



— Texnonoruss oOydeHUss B COTPYIHHUYECTBE — peau3yeT HACK B3aUMHOTO OOydYeHUS,
OCYIIECTBIISII KaK WHAWNBUAYAIbHYIO, TaK U KOJUIEKTMBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3a/ad.

— MHrpoBasi TeXHOJIOTHSI — TO3BOJISICT PAa3BUBATHh HABBIKK PACCMOTPEHHS psijia BO3MOXKHBIX
Croco00B pelieHus Mpo0IeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB U PACKPBIBAasl JTUYHOCTHBIN
MOTEHIIMAJ KXKJIOTO yUarerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMHPOBAHUIO
Pa3HOCTOPOHHEH IJIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCA K HWHGOpMAIUU, YMEHUIO
0TOMpaTh MHOOPMAIIHIO IS PEIICHHS TOCTABICHHOW 3a/1a4u.

KomMmruiekcHOe HCIoNb30BaHWE B YyUEOHOM IMPOIIECCE BCEX BHINMICHA3BAHHBIX TEXHOJIOTHN
CTHMYJIUPYIOT JIMYHOCTHYIO, WHTEJUICKTYaJbHYI) AaKTHBHOCTb, pPa3BHBAIOT II03HABaTEIIbHBIC
MPOLIECCHI, CIOCOOCTBYIOT (HDOPMHPOBAHHMIO KOMIIETEHIIMH, KOTOPBIMH JIOJDKEH 00Ja1aTh
OyAylIMii CIICIIUAIIHCT.

OcHoOBHBIE BUIbI THTEPAKTUBHBIX 00pa30BATEIBHBIX TEXHOJIOTHIA BKIIFOYAIOT B CEOSI:

— paboTa B MaJIbIX TpyIIax (KOMaH/Ie) - COBMECTHAs JEATEILHOCTh CTYICHTOB B IPYIITIE MO/
PYKOBOJICTBOM JIHIepa, HAlIPaBJICHHAsI HA PEIICHUE O0IIIEH 3a1auu Iy TEM TBOPUYECKOTO CIIOKCHHUS
pEe3yNbTaTOB WHIUBUAYATBHOW pabOThI UYJICHOB KOMAHIBI C JCJIICHHEM IIOJITHOMOYUN U
OTBETCTBCHHOCTH;

— TPOCKTHAs TEXHOJIOTHS - WHAMBHyaJ bHAs MM KOJUICKTUBHAS JESITEIBHOCTD 110 OTOOPY,
pacipeneNieHu0 U CUCTeMAaTU3allud MaTepraia 1o ONpeeICHHON TeMe, B pe3ysibTare KOTOPOu
COCTABJISICTCS MPOCKT;

— aHaTU3 KOHKPETHBIX CUTYallMi - aHaIM3 pPealibHBIX MPOOJEMHBIX CHUTYallHid, HMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JacTH TPO(ECCHOHATBHON NEATEIHHOCTH, ¥ TIOUCK BapHaHTOB
JYYIIUX PEUICHUN;

— Pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTelibHasl NeSITeIbHOCTD, HAllPaBJICHHAs Ha
pPa3BHUTHE Y CTYACHTOB pa3yMHOTr0, pe(hJIEKCHBHOTO MBIIIICHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
UJICU ¥ YBUJICTh HOBBIC BO3MOXHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 33a7a4 W CUTyallMd [IUPOKO WCIIONB3yeTCsS Kak
npernoiaBaTesieM, Tak W CTYJACHTAMH BO BpeMs JICKIMH, JTAOOPAaTOPHBIX 3aHSATHA W aHAJIM3a
pe3yJabTAaTOB CAMOCTOSITEIBHOM paboThl. DTO OOYCIOBICHO TEM, YTO MPH HCCICIOBAHUU M
pEeIIeHNH KaXKI0M KOHKPETHOH 3a/1a4il UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH IeJI0M COBOKYITHOCTH KOHKPETHBIX CUTYAIIHIA.

KOJIMY€eCTBO
I/ICHOJ'[I)?.yeMbIe HHTCPAKTUBHBLIC 06pa30BaTeﬂLHlﬂe
CeMeCTp BI/I[[ 3aHATUA HHTCPAKTUBHBIX
TEXHOJOI'MH
4acoB
J1a00paTopHbIe 3aHATHA B peKUMax
B3aUMOJICHCTBHUS «IIPETIOAABATENb — CTYIACHT» H
7 JIP «CTYJIEHT — CTYJEHT; 34
paboTa B MaJbIX TpyIINax;
aHaJIM3 KOHKPETHBIX CUTYaINi
pa3BUTHE KPUTUIECKOTO MBIIIIICHUS,
7 J IIPOEKTHAsl TEXHOJIOTHSI; 16
aHAJIN3 KOHKPETHBIX CUTYaIHH
HTroro 50

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3auamus/cemunapul, JIP — nabopamopuvie 3amusmus, CPC —
camocmosmenvHas paboma cmyoeHma

TCMLI, 3alaHusd U BOIPOCHI JJIA CaMOCTOSTEIbLHOM paGOTLI IIpHU3BaHbI C(bOpMI/IpOBaTB
HaBBIKM IIOHCKA I/IH(l)OpMaI_[I/II/I, YMEHUA CAMOCTOATCIBHO pPaCllupiaTbh U er'Iy6.]'I$ITI) 3HaHMH,
MOJIYYCHHBIC B XOAC JICKHUOHHBIX U ITPAKTUYCCKUX 3aHATHM.



[Momxox pazdbopa KOHKPETHBIX CUTYaIlUi MIMPOKO UCTIONB3YETCs KaK MPEToIaBaTesieM, TaK
U CTyJIEHTaMH{ IIPU MPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON PaOOTHI.

Jlist AuIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI NIPEIYCMOTPEHA OpraHHM3aIlus
KOHCYJIbTAIMH C MCIIOJIb30BAHUEM AJICKTPOHHOM TOYTHI.

J1J1st JIT C HApYIICHUSIMH 3PEHHSL:

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

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe >IEKTPOHHOTO TOKYMEHTA.

J1J1st JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist A ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI NIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DIICKTPOHHOM TTOYTHI.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

4. OneHO4YHbIE CPEACTBA VISl TEKYILEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTauMu

OrneHouHble cpelCcTBa MNpEJHAa3HAYeHbl U KOHTPOJIE M OLEHKHM 0Opa30BaTeNbHBIX
JOCTIDKEHUH 00yYaroImuxcsi, OCBOMBIIMX HporpaMMmy y4yeOHOW nucimminHbl «HelpocereBbie
TEXHOJIOTHI.

OneHouyHbIE CpPEeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl JUIsl IPOBEACHUS TeKylIero
KOHTPOJIs1 B pOpME TECTOBBIX 331aHUH U 1a00paTOPHBIX padoT, U MPOMEKYTOUHOM aTTeCcTalMN
B (popme BOIIPOCOB K IK3aMEHY.

Texymuii KOHTPOJb YCIEBAEMOCTU OCYILECTBIISIETCA B TEUEHUE CEMECTPA, B XOZE
IIOBCE/IHEBHOM yueOHOI pabOoThI ¥ IpeAnoJIaraeT OBjlaJeHUe MaTepualaMHy JIEKIHU, TUTepaTyphl,
OporpaMMbl, paboTy CTYJIEHTOB B XOJ€ IpOBEAEHUS JaOOpaTOPHBIX 3aHATUH, a TaKxKe
CUCTEMATUYECKOE BHITIOJTHEHUE TECTOBBIX PpabOT, pellieHre MPAKTUYECKUX 3a/1a4 U UHBIX 3a/1aHUl
JUISL CaMOCTOSITETIbHOM paboThl CTYAEHTOB. JlaHHBIN BUJ KOHTPOJS CTUMYJHPYET y CTYAECHTOB
CTpPEMJICHHE K CHCTEMaTHYECKOW CaMOCTOSITENIbHOM paboTe MO M3yYeHUI0 JUCHUILIMHBL. OH
OpeHa3HayeH JUIs OLIEHKM CaMOCTOATENBbHOM paloThl ciymiareneid MO peleHHIo 3ajad,
BBITMIOJTHEHUIO JIa0OpAaTOPHBIX padoOT, MOJBEAEHUS UTOrOB TecTUpoBaHUs. OIEHUBAETCS TaKKe
AKTUBHOCTb U KAYECTBO PE3YJIbTATOB MPAKTUYECKON pabOThI Ha 3aHATUSX, y4acTUE B TUCKYCCHUSX,
o0cy>xJIeHusX U T.11. IHAMBUTyallbHbIE U TPYIIIIOBBIE CAMOCTOSITENbHBIE, ay TUTOPHbIE Pa0OTHI MO
BCEM TeMaM JUCIUIUIUHBI OPraHW30BaHbl €JMHOOOPa3HBIM 00pa3oM. Jlisi KOHTpOJIE OCBOEHUS
COJIep’KaHusl AMCLUMIUIMHBI HCIOJB3YIOTCA OIEHOYHbIe cpeAcTBa. OHM HampaBlieHbl Ha
ofpeieNieHue cTeNeHN COPMUPOBAHHOCTU KOMITETEHIINH.

[IpoMexyTouHass arrecTtanusi CTYJEHTOB OCYLIECTBISIETCS B paMKaxX 3aBepIlEHUs
W3YYEHHs] TUCLUUIUIMHBI U MO3BOJIIET ONPENEIUTh KaueCTBO YCBOEHUS M3YUEHHOIO MarepHaa,
IpeJoiaraeéT KOHTPOJIb U YIIPaBJICHUE MPOLIECCOM MPHOOPETEHUsI CTyIEHTaMU HEOOXOIUMBIX
3HaHWW, yMEHUS U HaBBIKOB, onpeensaeMbix 1o @I'OC BO 1o cooTBETCTBYOIIEMY HAIIPABIEHUIO
MOJIFOTOBKU B KAYECTBE PE3y/IbTATOB OCBOEHUS YUEOHOMN NUCHUIIIMHBI.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pPOBBS BEIOUPAIOTCS C YYETOM MX UHAMBHUAYAIbHBIX MCUXO(U3NUECKUX 0COOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BpeMs s TOATOTOBKH OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHl OIICHUBAHUS PE3YyIbTaTOB 00yUEHHs] HHBAIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXKHOCTSIMU 3/10POBbsI MPEAYCMaTPUBAETCS UCIIOJIb30BAHHE TEXHUYECKHX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX WHAUBUIYATbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIMXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS



U WHBAIUAOB TIPOIEIypa OIICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI Pe3yJIbTaTOB OOYYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 0 JUCHUIUIMHE (MOJIYJIO) MperycMaTpUBaeT IPel0CTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS U BOCIPHSITHS
uHpOpMaLUu:

J1J1st JIUTI C HApYIICHUSIMH 3PEHHSL:

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

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIU1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHo hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB JAJIsl TEKYIIeil U MPOMEKYTOUHOM aTTeCTANNU

HamMeHoBaHHE OIICHOYHOTO CPENCTBA
Ne Koxa n Haumenosanue
PesynbraTel 00y4eHus . [IpomexyTouHas
n/m WHINKaTOpa Texymwii KOHTPOJIb
aTTecTalys
3HaeT: 3agauu Tect no paznenam 1,3 Bormpoc Ha 3x3aMeHe
MamuHHOTO 00y4eHus | JlaboparopHas paborta 1-12
YMeer: CTaBUTh eI | 10 pa3zaenaM 6,7
pa3pabaTbIBacMbIX
CHCTEM
HNIIK-6.3 (40.011 A/02.5
HCKYCCTBEHHOTO
3u.1) Lenu u 3anaun
HPOBOHMBIX HHTEIJIEKTa
P N Bnageer:
1 HCCIIEeIOBAaHUM U .
nHpopmanueii o
pa3paboTOK, 3HAYNMBIC
N croco0ax peeHust
3a[1au IIPUKITATHON
Pa3IHYHBIX 337134
HHPOPMATHKA N
TIPUKIIATHOM
HHPOPMATHKH C
TTOMOIIIBIO
HEHpPOCETEBBIX
TEXHOJIOTUI
WIIK-6.4 (40.011 A/02.5 | 3uaert: ocuoBHbie | TecTsl mo pasgenam 1-3 Bonpoc Ha 3k3aMeHe
3H.2) OTe4ecTBEHHBIH M | THUIIBI 3ana4, | JlaboparopHsie paboThI 1-4
MEXIYHAPOIHBIA OIBIT | PelIacMbIe ¢ | mo pasaenam 6,7
pEIeHHsT aKTyaJbHBIX H | MOMOIIBIO
3HAYMMBIX 3a7a4 | HEeMpOCETEeBBIX
MPUKJIaTHON TEXHOJIOT U
HHPOPMATHKA YmMmeer:  IpUMEHSATH
OTCYECTBEHHBII u
2 MEXKTyHAPOTHBIH
OIBIT peIICHUs 3ajad
MaIIMHHOTO 00YYCHHUS
Brnaneer:
OTEYECTBEHHBIM u
MEX Ty HapPOIHBIM
OIBITOM pereHus
3a1a4 aHanmm3a
JAHHBIX
HNIIK-6.5 (40.011 A/02.5 | 3uaert: metozel | Tect mo pasgeny 5 Bonpoc Ha 9k3aMeHe
3 | 3u4) Mertons! | mpoBeneHUsA JlabopaTopHbIe pabOTHI 22-28
MTPOBEACHUS IKCIIEPUMEHTOB u | mo pazaenam 6-7




IKCIIEPUMEHTOB u
HaO0JII0ICHUH,

00001eHns 1 00paboTKH
nHdopmanuu npu
peuleHHd  3amad = B
obmacTi  TPHKIAJHON
HHPOPMATHKA

HaOJIIO e HU I B
obiactu

HEUPOCETEBBIX
TEXHOJIOTHI

Ymeer: 0000mare u
o0OpabaThiBaTh
nHPOPMALIHIO TS
JabHEUIIETO eé
TIPUMEHECHUS B
3aJadyax MaIIMHHOTO
o0OydeHus

Bnaneer: ocHOBHBEIMH
3HAHHUSIMH,
HEO0O0XOIUMBIMH
MIPOBEICHUS
MPEABAPUTENHHOTO
aHajau3a JaHHBIX

npe

WIIK-5.3 (40.011 A/02.5
3u.1) Uenn wu 3amaum

TIPOBOANMBIX

HUCCIIEIOBaHUN Hu
pa3paboTok B oOxacTi
MOJIETTMPOBAHHMS u
aHanH3a CIJIOXHBIX
€CTECTBEHHBIX "

HUCKYCCTBEHHBIX CHCTEM
B MPUKJIAIHBIX 007IaCTAX

3Haer: OCiIu U 3aJa4yu

BHEApPCHUSA CHCTEM
HUCKYCCTBCHHOT'O
HHTCIIJICKTA B

€CTEeCTBCHHBIX HayKaX
VMeer: cTaBUTH LIEIN
H 3a7a4n ISt
pa3pabaTbIBaeMBIX
CHCTEM
HUCKYCCTBEHHOTO
HHTEIIEKTA
Brnaneer:
HEOO0XOINMBIMHU
3HAHUSIMH 1o
IIOCTAaHOBKE 3a7a4y B
o0acT HEeWpOHHBIX
ceTer

Tectsl o paznenam 1,2
JlabopaTopHbIie pabOTHI
1o pasnenam 6,7

Bompoc Ha sk3amene 13-
21

WIIK-4.3 (40.011 A/02.5
3H.2) OTedecTBEHHBIH U
MEKTyHAPOIHBIN OTIBIT B
obsactu
HCKYCCTBEHHOTO
MHTEJJIEKTa B
MIPUKJIAIHBIX 007acTIX

3HaeT: OCHOBHBIE
JOCTHKEHUS B
o0JlacTh  MaIIMHHOTO
o0y4deHus

YMeer:  NPUMEHATH
OTEUECTBEHHBIN u
MEX1yHapOAHbII

OTBIT TIO pa3paboTKe
HEHUPOHHBIX CeTeH
Bnageer:
HEOOXOIUMBIMHA
3HAHUSMH
OTEYECTBCHHOTO u
MEXITyHApPOIHOTO
OTbITA TIO aHaJIU3y
JIAHHBIX

Tect no pazneny 5
JlabopaTopHEIe pabOTHI
1o pasjenam 6-7

Bompoc Ha 3k3amene 6-
22

UIIK-4.10
A/02.5
IIpoBenenue
HaOIrOCHUH u
HU3MEpPEHU, COCTAaBIICHUE
ux OINMHMCAaHUK u
(hopMyIHpPOBKA BHIBOIOB
npu [IPOBEJICHUU
HCCIea0BaHuil  001acTh
HCKYCCTBEHHOTO
HHTEJIEKTA B
MIPUKJIATHBIX 007IacTIX

(40.011
Tn.2)

3HaeT: KaK MPOBOJIUTH
HaOIIOAECHUS u
H3MepeHus B 001acTu
MAaIIHHHOTO
o0y4eHus

VYmeer:
(dbopMyIMpoBaThH
BBIBO/IBI 1o
pa3paboTaHHBIM  Ha
ocHose UM mozpensim
Bnaneer: 3HaHMAMH O
METO/IaX MPOBEACHUS
HU3MEpPEHU KayecTBa

JlabopatopHbie paboThI
o pasnenam 6-7

Bompoc Ha sk3amene 26-
28




pa3paboTaHHBIX
Mozenen
WIIK-5.10 (40.011 | 3naer: kak npoBoauTh | JlaGopaTopHbIie pabOTHI Bompoc Ha sk3amene 25-
A/02.5 Tn.2) | nabmogeHus u | mo pazagenam 6-7 28
[IpoBenenue H3MepeHus B 00J1acTH
HaOJI0 e HUH U | HEHPOCETEBBIX
HU3MEpPEHUH, COCTABIIEHUE | TEXHOJOTUH
ux ONHCaHUN u | Ymeer:
(hopMyIHPOBKa BBIBOAOB | (OPMYIHPOBATH
pu MIPOBEZICHUH | BBIBOJBI 1o
HCCIIeIOBAaHUN B 00NacTH | pa3paboTaHHBIM  Ha
MOJEITUPOBAHUS u | ocHoBe MU monensam
aHaiM3a CIIOXKHBIX | Brazgeer: 3sHaHUsIME O
€CTECTBEHHBIX U | MeTonax npoBejieH
UCKYCCTBEHHBIX CHCTEM | WS M3MEpEHUi
B IIPUKJI/IHBIX O0JIACTSAX | KadecTsa
pa3paboTaHHBIX
MoJienen

TunoBbie KOHTPOJILHBbIE 32 IaHNSI WM HHbIE MATEPUAJIbI, HEOOX0AUMBbIe [IJISl OLIEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XaPAKTEPH3YIOIIUX ITANbI
(opMupoBaHHA KOMIIETEHUNH B IIpoLiecce 0OCBOEHHs 00pPa30BaTeIbLHOI MPOrpaMMbl

IIpumep TecTupoBanus nmo pasaeay «Beenenue B M. Uctopus, onpenenenue, CTPyKTypa,
MOHATHS)

Yro takoe DeepBlue?

a) Komnerorep, npumeHsBIIMICS ISl TMarHOCTUKY 3a0oneBanuii B 1970-x rogax
6) Komnerorep, npomeamuii Tect Triopunra B 2014 rogy

B) KommbroTep, mobenuBuinii ueMnuoHa Mupa 1o urpe B ro B 2015 roxy

r) KommnbroTep, mobenuBuInii ueMnuoHa Mupa 1o maxmaram B 1997 ronay.

Yro takoe GPT-3?

a) HeiipoHnHas ceTh, pacno3Haroas 00beKThl Ha H300paKEHUSIX TOUHEE YeJIOBeKa

6) HeiiponHnas cetb, modbeauBIIasi 4eMIMOHA MUpPa 110 UTPE B IO

B) HeilponHas ceTb, cTaBsias MEAULIUHCKUE TUArHO3bI ¢ 99% TOYHOCTHIO

r) HelipoHHas ceTb, reHepHpyoIIasi TEKCThI HA €CTECTBEHHOM $SI3bIKE C YPOBHEM KauecTBa
OJIM3KUM K 4EJIOBEYECKOMY

Kaxkoe u3 nepeuncinennsix noustuit HE Bxogut B nonsitue MIA?
a) I'myGunHoe oOydeHue

0) AHAJIUTHKA JaHHBIX

B) DKCHEPTHHIE CUCTEMBI

r) MammaHOe 00yueHue

Bri6epute BepHOE yTBEpKIEHUE

a) McKycCTBEHHBI HHTEIUIEKT — OTO CIIO0XKHOE IOHATHE, HE HMEIoIee YEeTKOro
oTpezieNieHus] U BKIIIOYAIOIIee pa3IudHble 00J1acTH MaTeMaTUKH, UH(POPMALIMOHHBIX TEXHOJIOTUN
u J1p.

0) VIcKyCCTBEHHBIN HMHTEIIEKT - 9TO POOOT miisg OOIIEHUS C JIIOJABMH TOCPEIACTBOM
TEKCTOBOTO MHTep(eiica, paspaboTanubiii AnaHoMm Triopunrom B 1950 rogy

B) MICKyCCTBEHHBIH HWHTEIUIEKT - 3TO YETKO ONpEIEJIeHHOE TOHSITHE, O3HaJaromee
CO3/1aHHME MAIIMHBI, [IOBTOPSIONIEH YMCTBEHHBIE ITPOLIECCH] YEIOBEKA



Jns gero MokeT ObITh ToJe3Ho mpuMeHsaTh MU B GaHke (HECKOJIBKO MPaBUIIBHBIX
OTBETOB)?

a) ABTOMAaTH3allMsl BbIJIAYU HAJIMYHBIX CPEICTB

0) ABTOoMarH3alus pabOThl BCEro MepcoHaia baHka

B) ABTOMaTH3aius 00paboTKH JOKYMEHTOB

r) ABTOMaTH3alus pabOTHI C KIIMEHTaMHU

B 1em coctout Tect Trropunra?

a) YesoBek moJyd4aeT OTBETHI Ha BOMNPOCHI OT JPYroro 4YejloBEKa U OT KOMIIbIOTEpa
«BCIICTIYIO» U JJOJDKEH OMPEIeNIUTh, KTO U3 COOECETHUKOB — KOMITBIOTEP

0) MammHa JOKHA «BBDKHUTB» B CIIOKHOW, UCKYCCTBEHHO 3aJaHHOW cpene, C KOTOpOon
OHa B3aMO/ICHCTBYET MOCPEACTBOM HEKOTOPOIO0 MEXaHU3Ma

B) YenoBeKy MOKa3bIBAIOT CEPUIO KAPTUH, U OH JIOJDKEH BBIICIIUTH T€, KOTOPBIE CO3/JaHbI
MalIuHOMN

B 50-x romax 20 Bexa @pank Pozenbnatt pazpadboran nepcentpon Po3endnarra. Uto 3o
Takoe?

a) Mopenb BocpusATHS HHPOPMAIIMH I1a30M YelIOBEKa

0) Mozens BocupusTUs HHOOPMAIIH MO3TOM YeJIOBEKa

B) Mojens yenoBeueckoi pyku

r) Mogens BocTipusTHS HHPOPMAIIUU MO3TOM MBIIIH

[Iponomxkure Pppazy:

OOmuit UCKYCTBEHHBIN MHTEIUIEKT

a) Pemaer pa3HoOOpa3Hble CIIOXKHBIE HHTEJUIEKTyalbHblE M TBOpPYECKHE 3ahayd (Ha
CETO/HsI HE MPEeICTaBIsIeTCs] BO3MOXHBIM pa3padoTaTh)

0) PemaeT KOHKpETHBIE WHTEIUICKTYalbHbIE 3amadn (pa3paboTaHbl CHCTEMBI JUIS
pa3IMYHBIX 33]1a4)

B) Pemraer ueTko mocTaBieHHBIE 3aladyM, JUISI KOTOPBIX M3BECTHBI KOHKPETHBIE
3¢ (eKTUBHBIE ANTOPUTMBI (UCTIONIB3YETCs TOBCEMECTHO)

[Tponomxute dpasy:

VY3K0-crienuanu3upoBaHHbIM HCKYCTBEHHBIN NHTEIIEKT

a) Pemaer pa3sHOOOpa3HblE CIOXHbBIE WHTEIUIEKTyaJlbHble M TBOpYECKHME 3adayd (Ha
CETO/IHSI HE MPENICTaBISIETCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHblE MHTEIUICKTyalbHble 3amaud (pa3paboTaHbl CHCTEMBI s
Pa3INYHbIX 3a]1a4)

B) Pemraer ueTko mOCTaBIEHHbIE 3aJaud, JUISI KOTOPBIX M3BECTHBI KOHKPETHBIE
3¢ (eKTUBHbBIE ANTOPUTMBI (UCTIOIb3YETCS TOBCEMECTHO)

[Tponomxkure ppazy:

ITporpammupoBanue

a) Pemaer pa3HooOpa3Hble CIIOKHBIE HHTEIJIEKTyajJbHblE U TBOpPYECKHE 3aJayd (Ha
CEeroJiHs He MPE/CTaBIsIeTCS BO3MOXKHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHble MHTEIUIEKTYyajdbHble 3ajaud (pa3paboTaHbl CHCTEMBI IS
pas3INYHBIX 3a71a4)

B) Pemraer dWeTko TmOCTaBICHHBIE 3agadd, UISI KOTOPBIX M3BECTHBI KOHKPETHBIC
3¢ (heKTUBHBIE ANTOPUTMBI (HUCTIONB3YETCS TOBCEMECTHO)

Bribepure BepHoe  yTBepxkaeHue: COBpPEMEHHBIM  HCKYCCTBEHHBIH  MHTEJUIEKT
OCHOBBIBAETCS Ha. ..



a) OOy4eHUHU ajIrOpUTMOB, CIOCOOHBIX peliaTh 3a/1auT, aHAJOTUYHBIC TEM, YTO peIlacT
YEIIOBEK

0) M3yueHnn U KOMITBIOTEPHOM MTOBTOPEHUH CTPYKTYPhI YETIOBEUECKOT'O MO3Ta

B) Co3/1aHHUM MCKYCCTBEHHOTO MO3Ta Ha OCHOBE OMOTEXHOJIOT U

JlabopaTopHblie padoThl 110 TeMaM «OcBoeHHe 6a30BbIX HABBIKOB PA0OTHI ¢ CHCTEMOM
MatLaby», «Knaccupukauus ¢ moMomb0 nepcenTpoHay, «KANMpPoKcHManus (PyHKUMU NPHU
nomomu UHC», «Knaccupukaumsa c¢ nomombio cereii Koxonena», «HeiipocereBoe
pacno3HaBaHue H300paxkeHuii», «HeiipocereBoe NMPOrHO3MPOBAHNE BPEMEHHBIX PHATOB)
BBIMOJIHAIOTCS 1O y4yeOHuKYy «MojaenupoBanue HEHpOHHBIX cereid B cucreme MatLab:
nabopaTtopHubiii paktukyM / M. T'. loppep ; Cubl'Y um. M. ®@. PemerneBa. — Kpacnospck, 2021.
- 98 o».

JlabopaTopHasi paGoTa o Teme: «AJTOPUTM 0OPATHOI0 PACIIPOCTPAHEHHS OLINOKID)
1) peanusyiiTe anroputM OOpaTHOrO paACIpOCTpAaHEHHs OUIMOKM Ha HpUMepe Kiacca
Perceptron()
2) o0y4nTe ¥ MPOTECTHPYITE MEPLENTPOH HA CTCHEPUPOBAHHBIX U PEATbHBIX JaHHBIX
(patinsl ¢ peaabHBIME JaHHBIMH ITOMEIICHBI B MANKy /data B 3TOH ke IUPEKTOPUN)
3) cpaBHuTE KauecTBO paboThl Bairero kiacca ¢ kiaccom u3 Oubmumoreku scikit-learn
(sklearn.linear_model.Perceptron()

JlaGopaTopuas pa6ora nmo Teme: «OcHoBbI ppelimBopka PyTorchy

3anauva 1.

1). Co3maiiTe nBa BEIIECTBEHHBIX TeH3opa: a pasmepoMm (3, 4) u b pasmepom (12,)
2). Cozmaiite TEH30p C, SBJIAIONIMHCA TeH30poM b, HO pasmepa (2, 2, 3)
3). BoiBeauTe mepBBIi CTOIOET] MATPHUIIHI @ C TOMOIIBIO HHIEKCAIIH

3anauva 2.

1). Co3pmaiite nBa BELIECTBEHHBIX TeH30pa: a pasMepoM (5, 2) u b pasmepom (1,10)
2). Cospmaiite TeH30p ¢, SABIAIONIMICA  TeH30poM b, HO pasmepa (5, 2)
3). [IpousBenute Bce apudMeTUUECKHIE OTIepaIlii C TEH30paMH a U C

3agaua 3.

1). Co3paiite TeH30p LenbIX yucen images pasmepHocta (100, 200, 200, 3) (MoxHO
uHTEpnpeTupoBaTh 310 Kak 100 xapTrHOK pasmepa 200x200 ¢ Tpems IBETOBBIMU KaHAJIAMHU, TO
ectb 100 nBeTHBIX N300pakenuit 200x200). 3anoaHUTE €ro HyJIIMU

2). Cnenaiite Tak, 4ToOBbI y 1-0i IO MOPSJIKY KAPTUHKM ObLIa HapHcoBaHa Oenas mojoca
TOJIIIMHOW JBA MUKCENS B CTPOKAaX, KOTOPhIE COOTBETCTBYIOT HOMEPY KapTuHKu. Hampumep, y 3-
el o mopsAKy KapTUHKH Oerasi mojocka OyieT 3aHuMaTh 6 1 7 cTpoku, y 99 -- 198 u 199. Caenatp
0eIyto CTPOKY MOKHO, 3aITMCaB B sIUEUKHU TeH30pa unciio 255 (1o Bcem TpéM kaHanam). BeiBenure
napy nNpuMepoB ¢ IOMOUIOBIO pylot

3). IlocuuTaiite cpenHee TeH30pa images 1Mo 1-oif ocu (1O CyTH - CpeIHssl KapTHHKA),
YMHOXXbTE [T0JTy4eHHbIH TeH30p Ha 70. Hapucyiite ¢ moMorisio pyplot, 1omKHA HOTYYUThCS cepast
KapTUHKa (IpU B3ATUU CpelHEro HyXHO npuBecTu TeH3op K float ¢ momompio .float(), npu
OTPHUCOBKE 0OPATHO K int ¢ moMomIbio .int())

3anaya 4.

Hanummre ¢ynkuuro forward pass(X, w) (w0 BXOZUT B W) Uiss OJHOTO HeEWpoHa (C
curmowni0i) ¢ momortsio PyTorch

3agaua 5.

1) Iepeitnure Ha Google Colaboratory, uyto6s1 paborate ¢ GPU. 3arpy3urte Tyna 3TOT
HOyTOYK (Upload notebook)

2) B Colab naxxmute B MeHI0 cBepxy: Runtime -> Change Runtime Type -> GPU, rue
M3HA4YaJIbHO CTOUT None



3) OOwsaButTe TeH30p a pasmepa (2, 3, 4) u TeHzop b pasmepa (1, 8, 3) ma GPU,
MHULIWIM3UPYHTE UX ciydaiiHo paBHOMepHO (.uniform ())

4) 3arem m3meHute ¢opmy TeH30pa b, uyTOOBI OHa coBmagana ¢ (GopMol TeH30pa a,
MOJIYYHTE TEH30D C

5) Ilepemectute ¢ Ha CPU, nepemecture a Ha CPU

6) OGepuuTte ux B Variable()

7) O6wsaBute TeH30p L = torch.mean((c - a)**2) u mocuuraiite rpaaueHT L mo ¢ ( To ecTh
oLoc)

8) BeiBenute rpanuent L o ¢

JladopaTopHasi pa6oTa nmo teme: «CBEPTOUHDbIE HEHPOHHBIE CETH)
1. Hammumure cBEprouHyro HeipoceTh Ha ¢peitmBopke PyTorch u mporectupyiite eé
paboty Ha naracere MNIST.
2. Monudunupyiite pa3paboTaHHYIO B IIPEIbIAYIIEM ITYHKTE CBEPTOYHYIO HEHPOCETH MO
3a1ady kiaccudukanuu BUaIoB oAk bl (naracet FashionMNIST).

3ayeTHO-IK3aMeHANIMOHHbIE MAaTePHAJIBI VI  TNPOMEKYTOUHOI  aTTeCTALMH
(3xk3ameH/3a4eT)

Bomnpocs! k 3x3aMeny
Uctopus pazsutus M. OcHOBHBIE 3TAIbI.
O06nacTu UCKYCCTBEHHOTO MHTEIJIEKTA
TexHosoruu paboThI ¢ OOJIBITUMU TAHHBIMH
Beenenue B HelipoHHbIe ceTu U uctopus pazsutus HC
Hcropust pa3BUTHS HEUPOHHBIX CETEN
[ToaroToBka AaHHBIX 17151 HEHPOHHOI ceTH. O0y4yeHrne HEHPOHHBIX CeTeH.
[TepcenTpoH. ANTOpUTM OOPATHOTO PACIIPOCTPAHCHUS OIIUOKH
Onrtummusaropsl (SGD, SGDM, Adam)
3agaua KraccupUKaAIKA B HEHPOHHBIX CETsAX. METpHUKH B 33aJauax Kiaccuukanuu
0. 3agaua perpeccuu B HEHPOHHBIX CETSIX. METPUKH KauecTBa perpeccun
1. Knacrepu3zanus HelpoHHOU ceThl0. METpUKH B 3aJ1a4ax KilacTepu3alun
12. 3anaua mOHMXEHUS pa3MEPHOCTU. ABTOKOINPOBIIUK
13. OOHnapyxeHue Heqo- U nepeoOydeHusi HeHPOHHBIX ceTeld. MeTo bl 60pBOBI ¢
nepeodoydeHnem
14. Cséprounas HellpoceTh
15. TlomynsipHble apXUTEKTYpPbl CBEPTOUHBIX CeTel
16. HeiipoceTn B 3ama4ax Kiaccu(pUKany, TETEKIIMA U CETMEHTAIIH
17. Merpuueckue 3a1a4u
18. Ayrmenranus u TexHuka Transfer Learning
19. TI'enepaTHBHO-COCTSI3aTEIbHBIE CETU
20. PexkypeHTHBIC U IByHAIIPABIICHHBIC HEHPOHHBIE CETH
21. LSTM-cetn
22. Mexanu3M BHUMaHus. TpaHchopmep
23. TlonmynsapHble apXUTEKTYpbl HeWpoceTel s paboThl C TEKCTOM
24. Tlaker Neural Networks Toolbox cpensr Matlab
25. Pabora c HelipoceTsio B rpaguueckom pexrme (NNStart) B cpene Matlab
26. TMoxroToBka JaHHBIX JJIsI HEUHPOCETH C MOMOIIBbIO OnbaroTeku Pandas
27. OOyueHue HEHpOCeTH U MOJCUET METPHK ¢ TOMOIIbI0 OubmroTeku Sklearn
28. OcHoBrl (hperimBopka PyTorch

RBOooo~NoOR~wNE



4.2 MeToanuyeckue MaTepuaJbl, onpeaeasiomye nNpoueaypbl OUeHUBAHUS 3HAHMI,
YMeHHIi, HaBBIKOB W (MJIH) ONBITAa [IeATEJbHOCTH, XAPAKTEPU3YKOIIMX ITANbI
(popMupoBaHus KOMIEeTEHIIM A

Memoouueckue pekomenoauuu, onpeoenaruiue npoyedypvl OUeHUBAHUA HA IK3AMEHe:
Kpurepun oueHuBanus pe3yaibTaToB 00y4eHHs

Onenka Kpurepuu orieHMBaHuUs 110 YK3aMEHY
Bhicokuii OLEHKY «OTJIMYHOY 3aCIYKHBACT CTYICHT, OCBOMBIIINY 3HAHUS, YMEHHSI,
YPOBEH «5% KOMIIETCHLIN 1 TCOPETHECKHI MaTepual (Paznemnsr 1-5) 6e3 mpoberos;
(oTmaHO) BBIMOJIHUBIIMN BCE 3aJlaHMsl, IPEIYCMOTPCHHBIC Y4EOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; PAaKTUYCCKHE HaBBIKH
poheCCHOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(OPMHUPOBAHBI.
Cpennmii OIICHKY «XOpOIII0» 3aCTyKHWBAaeT CTYACHT, MPAKTHUYECKU TMOIHOCTHIO
YPOBEHb «4) OCBOMBIIINI 3HAHHS, YMEHUS, KOMICTCHIIUH U TCOPETUICCKUN MaTepHa
(xopor0) (pazmensr 1-5), mabGoparopHble pabOTHl HE OICHEHBI MaKCHMaIbHBIM
YHCIIOM 0aJJIOB, B OCHOBHOM C(hOpPMHUPOBAJ MPAKTUYCCKHE HABBIKH.
[Toporossrii OLIEHKY «YyJOBJIICTBOPUTEIBHO» 3aCIy’KUBAae€T CTYAEHT, YaCTUYHO C
YPOBEHB «3» npoOejlaMyd  OCBOMBIIWE  3HaHWS, yMEHUS, KOMIICTCHIIMH |
(YHOBIETBOpUTE | TEOPETUYECKUH MaTepuan, MHOTHE JIabopaTopHbIe paboTHl ObLTH
JILHO) OILICHEHBl YHUCIIOM Oa/UIOB OJIM3KMM K MHHHMAJIBHOMY, HEKOTOpBIC
IMMPAKTUYCCKUEC HABLIKU HC CC];)OpMPIpOBaHI)I.
MHUHHMMaIBHBIA | OIEHKY «HEYJIOBICTBOPUTEILHOY» 3aCIYKHBACT CTYACHT, HE OCBOMBIIUI
YPOBEHB «2) 3HaHUS, YMCHHS, KOMIICTCHIIMM M TEOPETUYCCKHI  MaTepuall,
(HeymoBneTBopr | JabOpaTOpHBbIE pabOTHI HE BBHINOJHWI, IPAKTUUYECKUE HABBIKM HE
TEJIbHO) c(OpMHPOBAHBI.

Memoouueckue pexomenoayuu, onpeoensawujue npoueoypvl OUEHUBAHUA MECHIO8:
OILICHKY «TECT 3a4TE€H» MONy4YaeT CTYICHT, MPaBUIbHO OTBETUBIIMI Ha 70 u Goyee MpOLEeHTOB
BOIIPOCOB.

OneHouyHble CpeACTBa [UIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCA C YUETOM UX WHAMBHUIYATbHBIX ICUXO(PU3UUECKHX 0OCOOEHHOCTEM.

— [IpY HEOOXOMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIPU NIPOBEJICHUU NPOLIEYPhl OLIEHUBAHUS PE3YJIbTAaTOB OOYUYEHUS MHBAIMUJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIAYaJIbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JJIs1 00YyHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBaJWAOB IMIpOLIEAypa OLIEHUBAHUS pE3ylbTaTOB OOYYEHHS 1O JUCHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yjabTaTOB OOY4YE€HHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMH 3JI0pOBbsI 110 TUCHMILIMHE MPeAyCMaTpUBaeT MpeAoCcTaBleHe HHPOpMALUU B
dopmax, amanTHpPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM (popme yBeTHMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIjig U1 ¢ HapyLIeHUSIMU CiyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JUnist TuI ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOWH M [IONOJHHUTEJbHON Y4YeOHOH JIMTepaTyphbl,

He00X0UMOi1 1JI1 OCBOCHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHasi IUTEpaTypa:

1. Octpoyx, A. B. Cuctembl HCKyCCTBEHHOTO UHTEIICKTa : MOHOTpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-e u3., crep. — Cankr-IletepOypr : Jlans, 2021. — 228 c. —
ISBN 978-5-8114-8519-2. — Tekcr : anektponHsii // JIaHb : 311€KTpOHHO-OHOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/176662 (nara obparienus: 18.08.2021). —
Pexxum noctyma: 1jsi aBTOpuU3. TOIH30BATENECH.

2. Pomanos, II. C. CucteMbl HICKyCCTBEHHOTO HHTEJUICKTa. MoieTupoBaHue HEHPOHHBIX
cereit B cucreme MATLAB. JlaboparopHblii mpakTukyM : yueOHoe nocobue st By3os / I1. C.
Pomanos, U. I1. PomanoBa. — Cankr-IletepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-
7747-0. — Texkcr : anexTponHbIi // Jlansb : anekTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/179031 (nara obparuenus: 18.08.2021). — Pekum pocryma: ais
aBTOPU3. IIOJIb30BATEIICH.

3. beccmepthbiit, . A. MHTennekTyanbHble CUCTEMBI : Y4eOHUK U MIPAKTUKYM JJI By30B
/ N. A. becemepthbiii, A. b. Hyrymanosa, A. B. IlnatonoB. — Mocksa : U3natensctBo FOpaiiT,
2024, — 243 c. — (Bwicmiee obOpazoBanme). — ISBN 978-5-534-01042-8. — Tekcr
aNekTpoHHbIW  //  OOpasoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537001 (mara obpamenus: 30.05.2024).

4. IlnatonoB, A. B. Mamunnoe oOyueHue : ydeOHoe mocoOue ansi By3oB / A. B.
[TnaronoB. — Mocksa : U3narensctBo KOpaiit, 2024. — 85 c¢. — (Bricuiee oOpa3oBaHue). —
ISBN 978-5-534-15561-7. — Texkct : anmektpoHHsblil // Obpa3oBatenbHas 1ardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/544780 (nata oOpamenus: 30.05.2024).

JIy1st OCBOCHUSI TUCUUIUTMHBI MHBAJIUJIAMHU | JIMIIAMH C OTPAHUYECHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIauby.

5.2 JlonoiHUTeIbHASI JINTEPaTypa:
1. MoaenupoBaHue HEHpPOHHBIX ceTel B cucreme MatLab : nmaGopaTopHbIil npakTUKYM /
M. T. Hoppep ; Cubl'Y um. M. @. Pemernena. — Kpacnosipck, 2021. — 98 c.

5.3. Illepuoanyeckue U3IaHNUS:
1. Ba3s!l nannsix komnannu «Mct Bero» http://dlib.eastview.com
2. Dnextponnas oubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe NPodecCHOHANbHBbIE 0a3bI
AAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Dnekmponno-oudbauomeunwvle cucmemst (IbC):
3BC «KOPAUT» https://urait.ru/
IBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
ObC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrnvie 6azvi OaHHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnans! m3narenscrBa Wiley https://onlinelibrary.wiley.com/

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

5. TlolHOTEKCTOBBIC apXUBBI BEAYIMX 3alaJHBIX HAYYHBIX XKypHaIOB Ha Poccuiickoi
wiatdopme HaydHbix xkypHaToB HOUMKOH http://archive.neicon.ru

6. HanuonanmbHas dSneKkTpoHHass OuOIMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOIMOTEKe
nucceptaruii Poccutickoit rocynapcrsenHou oubaunorexu (PI'B) https://rusneb.ru/

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

8.  baza ganueix CSD KemOpumkckoro rientpa kpucramtorpadpuueckux ganasix (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 [Inroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII IO JIOKAJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

1. Open Machine Learning Course ( https://mlcourse.ai )
2. BBenenue B MAaIlIMHHOE o0yueHue oT «Bioinformatic Institute»
(https://stepik.org/course/4852/promo )
3. Crneumamuzamuss MamuHHOoe oO0ydyeHHWE W aHalu3 JaHHBIX OT  «MOCKOBCKUMN
¢msukorexuuyeckuit  mHctuty™  (https://ru.coursera.org/specializations/machine-learning-
dataanalysis )
4. Tlnatdopma i poBeieHus copeBHoBanuii mo Data Science ( https://www.kaggle.com )

5. KubepJlenunka http://cyberleninka.ru/;

6. AmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

7. MuHHCTEpCTBO HayKH M Bbicuiero oOpa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

8. ®enepanbublii mopTan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

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

10. Enunast xomnekius nudpoBbIX 00pazoBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

11. IIpoekt ['ocynapcTBEHHOrO0 HHCTUTYTa pyccKoOro s3bika umeHu A.C. [lymxkuna
"OOGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

12. CnpaBouHo-HMH(pOpMAIMOHHBIN nopTan "Pycckuit s3b1K" http://gramota.ru/;

13. Ciyx0a TeMaTHYECKUX TOJIKOBBIX CIIOBapel http://www.glossary.ru/;

14. CnoBapu ¥ SHIUKIJIONEANH http://dic.academic.ru/;

15. O6pazoBarenbHbliii mopTan "Yueba" http://www.ucheba.com/;

16. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit denepannn". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponHble 00paszoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'yV

1.  DOnexrtpoHHbIit katanor Hayunoii 6ubnuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
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2.  DnextpoHHas 6ubamoreka TpyaoB yueHbXx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIYJIBHOTO AMHAMHYECKOTO 00yueHUs http://moodle.kubsu.ru

4. ba3za y4eOHBIX IUIAHOB, yU€OHO-METOIUIECKUX KOMIUIEKCOB, ITyOIMKaIMi 1 KOH(pEPEHIHA
http://infoneeds.kubsu.ru/

5. bubnnorexa nHPOPMAIMOHHBIX PeCypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM http://mschool.kubsu.ru;

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

7. DnexTpoHHBIE 00pa3oBaTeNbHBIC PeCypChl Kadenapsl HH(HOPMAIIMOHHBIX CHCTEM U TEXHOJIOTUI
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro >kypHasa "IIIKOJIBHBIE TI'OJIbI"
http://icdau.kubsu.ru/

6. MerToanuyeckue YyYKa3zaHusi I O0y4AOIMUXCHA IO OCBOEHHIO

TUCHHUIUIAHBI (MOIYJIs1)

I/I3yquI/IC Kypca <<Hel71poceTeBLIe TECXHOJIOI'UN» OCYHIECTBIACTCA B TECHOM
BSaHMOHCﬁCTBHH C ApyTUMHU JUCHUIIIIMHAMHU, CBA3AHHBIMU C aHAJIN30M NAHHBIX, UCKYCCTBCHHBIM
MHTEJUIEKTOM U IporpaMmupoBanneM. dopma u criocoObl U3y4eHUsI MaTepraia ONpenesiFoTCs C
y4ueToM CHGI.[I/I(bI/IKI/I I/IsyqaeMoﬁ TCMBI. O,I[HaKO BO BCCX ClIydadax HeO6XO,Z[I/IMO O6CCHC‘II/ITL
CcCOoUucTaHuce I/I3y‘-IeHI/I$[ TeOpeTI/I‘-ICCKOFO MaTepI/Iaﬂa, Haquoro TOJIKOBAHUA TOTO HJIUX HHOI'O
MOHSITHS, J1aBaeMOTO B yYEOHWKaxX W JIEKIHAX, C CAMOCTOSATEIBHOW pabOTON CTYJIECHTOB U
BBIIIOJIHCHUCM IIPAKTHYCCKHUX SaﬂaHHﬁ.

ﬂeKL{MOHHOQ s3anamue npeaACTaBIIACT CO6OI>1 CHUCTEMATHUYECCKOC, IIOCICAO0BATCIBbHOC,
MOHOJIOTHYCCKOC HM3JIOKCHUC IIPCIIOAaBaATCICM-JICKTOPOM yqe6Hor0 MaTrcpurajia, Kak IIpaBHJIIO,
TCOPCTUYCCKOI'O XapaKTepa. Takoe 3adsTtue npeaCTaBJIACT CO6OI>'I QJICMCHT TCXHOJIOI'NU
MPEICTaBICHUST y4eOHOrO0 Marepuaia IyTeM JIOTUYECKH CTPOMHOTO, CHCTEMATHUYECKU
IIOCJICA0BATCIIBHOTO U ACHOI'O U3JI0KCHHUS C UCITOJIb30BAHHUEM 06p830BaTeJ'H:>HLIX TEXHOJIOTUH.

[enp nexkuuu — oOpraHu3anus UEJCHANPABICHHON I103HABATEIBLHON JEATEIbHOCTH
00y4aroIuXxcs [0 OBJIAICHUIO IPOTPaMMHBIM MaTepuaioM yueOHOM AucuMILIuHbL. UTeHue Kypca
J'IeKI.[PIfI IMMO3BOJIACT OaTbhb CBA3aHHOC, ITOCIICA0OBATCIIbHOC NU3JIOKCHUC MAaTCpHalla B COOTBECTCTBUU C
HOBeﬁMHMH JTAaHHBIMHU HayKI/I, COO6HH/ITB CJIyHIaTCJISIM OCHOBHOC COI{ep)KaHI/Ie HpeIIMeTa B
HOEJIOCTHOM, CUCTCMATU3UPOBAHHOM BUC.

3ajaun JEKUUU 3aKIYaloTcsl B oOecriedeHuHn (OpPMHUPOBAaHUS CUCTEMBl 3HAHHM IO
y4eOHOW JUCHUIUIMHE, B YMEHUM AapryMEHTHPOBAaHO W3JaraTb HAay4HbIl Marepual, B
(dopmHpoBaHUU NPO(ECCHOHANTBHOTO KpPyro3opa M OOLIEH KylbTyphbl, B OTPAXXCHUU €Ie He
HOJ'Iqu/IBIHI/IX OCBCIICHUS B y‘Ie6HOI>i J'II/ITepaType HOBBIX I[OCTI/I)KGHI/Iﬁ HaYKI/I, B OIITUMMU3AIINU
Ipyrux (GopM opraHuszanuu yuyeOHoro mporecca.

Z[J'ISI IIOATOTOBKH K JICKIIUSIM HCO6XOI[I/IMO HU3YYUTHb OCHOBHYIO JIMTCPATYPY IIO 3a9BIICHHON
TEMEC U O6paTI/ITI> BHUMAHHEC Ha TC BOIIPOCKHI, KOTOPLIC MPEAJIAraroTCAa K paCCMOTPCHUIO B KOHIIC
Ka)KHOﬁ TCMBI. HpI/I N3YUYCHUU OCHOBHOM JIMTCPATYPhI, CTYACHT MOXKET B OCTATOYHOM O6’beMe
YCBOI/ITB nu YCHCHIHO peaJ'IPI?.OBaTI) KOHKpCTHBIe 3HaHUA, YMeHI/Iﬂ, HABBIKU U KOMIICTCHIINN HpI/I
BBITIOJTHEHHUH CJIEAYIOIIUX YCIOBHIA:

1) cucreMaTrTuycckas pa60Ta Ha y‘le6HLIX 3aHATUAX TTOA PYKOBOACTBOM IIPCIIOAABATCIISI U
CaMOCTOSTENIbHAsI paboTa MO 3aKPETUICHUIO TTOJIYYSeHHBIX 3HAHUIN 1 HABBIKOB;

2) I[O6p000BeCTHOG BBITTIOJIHCHUEC 3a,Z[aHI/II71 npenoaaBaTesd Ha MPAKTUICCKUX 3aHATUAX S

3) BBIICHCHUC W YTOUYHCHHC OTHACJIBbHBIX MPCAIIOCBUIOK, YM03aKHIOquHﬁ H BBIBOJOB,
coiepXKamxcss B y4eOHOM Kypce; B3aUMOCBS3E€H OTIETBHBIX €r0 Pa3/esioB, HCIOIb3YEMBIX
MCTOOB, XapaKTCpa UX UCIIOJIb30BAHUA B HpaKTHQCCKOﬁ JACATCIIbHOCTH,

4) comocTaBJIeHHE TOUYEK 3PCHUS Pa3IMYHBIX aBTOPOB IO 3aTParuBacMbIM B yueOHOM Kypce
np06neMaM; BBISIBJICHUC HeTO‘-IHOCTeﬁ 58 HeKOppeKTHOFO N3JI0KCHUA MaTepI/Iana B
HCpHOI[I/I‘{CCKOﬁ nu CHCHH&HLHOﬁ JIMTCPATYPE;

5) pa3paboTka MpeTOKEHUI MPEIOAaBaTEIi0 B YaCTH JOPAOOTKH M COBEPIICHCTBOBAHUS
y4e0HOr0 Kypca.

Jlabopamopnvie 3anamus — sBIsAOTCS GopMoil yueOHOM ayUTOpHON pabOThI, B paMKax
KOTOpOW (POPMHUPYIOTCS, 3aKPEIUISIOTCS U TMPEACTABISIOTCS CTYJICHTaMH 3HAHUS, YMEHHS W
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HaBBIKH, MHTETPUPYIOIUE PE3YIbTATHl OCBOCHHS KOMIIETEHIIMN KaK B JIEKIIMOHHOM (popmare, Tak
B pa3NMYHBIX (OpMax caMmocCTOSATeNbHOW paboThl. K KaxkaoMmMy 3aHATHIO TpernojaBaTesieM
(bopMyIMpYIOTCS NMPAKTUYECKHE 3a/JaHusi, TPEOOBaHMUS M METOJMYECKHE PEKOMEHAALUU K HX
BBINOJIHEHUIO, KOTOPBIE MPEICTABIISAIOTCS B (POHIE OLIEHOYHBIX CPEJCTB YU€OHON AUCIUILIHEI.

B xone camonoaroToBku K jga0OpaTOPHBIM 3aHATHAM CTYJIEHT OCYLIECTBISET cOop U
00paboTKy MaTepHajoB IO TeMaTHKe JIAOOPaTOpHON pabOThI, UCIONIB3YSl IPU 3TOM OTKPBIThIE
UCTOYHUKHA HH(popMaruu (MyONUKaMK B HAYyYHBIX M3/IAaHUSAX, aHAIMTHYECKHUE MaTepHAIIbI,
pecypcsl cetd IHTepHeT U T.11.), a TaKXkKe NPAKTUYECKUH OIBIT U IOCTYIHbIE MaTepHalibl 00bEKTA
UCCIIEI0BAHMUS.

KoHTponb 3a BBIOJHEHHEM CaMOCTOSATENBHOM pabOThl MPOBOAMTCA IPH H3YYCHUHU
KaX/10 TeMbl IUCLHUILIMHBI Ha 1a00PaTOPHBIX 3aHATHSIX.

CamocrosarenbHass pabota cTyneHTOB mo aucuuiuinHe «HelpocereBbie TEXHOIOTHN»
IPOBOJUTCS C LIEIbIO 3aKPEIUIEHUS U CUCTEMAaTH3allui TEOPEeTHUECKUX 3HaHUM, (POpMUPOBaAHUS
IIPAKTUYECKUX HABBIKOB II0 HX IPUMEHEHUIO IIPM PEUICHUM 3aJad II0 HEWPOCETEBBIM
TexHojorusM. CamocrosiTenbHas padoTa BKIIOYAET: W3YYEHHE OCHOBHOM WU JIMTEpPATYpHI,
npopaboOTKy M IOBTOpEHHE JIEKIMOHHOIO MaTepuaja, Marepuana ydeOHOM M HayyHOH
JUTEpaTyphl, MOArOTOBKY K Ja0OpaTOpHBIM 3aHATHUAM, a TakkKe K KOHTPOJIMPYyEeMOM
CaMOCTOSITENIbHOM paboTe

CamocrosarenbHass pa0oTa CTYJIEHTOB IO JaHHOMY Y4eOHOMY Kypcy Ipearnojaraet
MIOATAIHYIO IOATOTOBKY I10 KaKJIOMY pa3Jielly B paMKaxX COOTBETCTBYIOIIMX 3aJaHUN:

IlepBbIif 3Tam camMOCTOATENBHOM pabOThI CTYJEHTOB BKIIOYaeT B ceOs TIIATENbHOE
U3Y4YECHHE TEOPETHMYECKOr0 MaTepuala Ha OCHOBE JIEKIIMOHHBIX MaTepUalioB IIpenojasaTels,
PEKOMEHIyEMBIX pPa3[eJ0B OCHOBHOW JIMTEPATYpPHI, MATEPUAIOB IEPUOJMYECKMX HAy4YHBIX
U3JaHUH, HEOOXOMUMBIX JUISI OBJAJEHUS IMOHATHHHO-KAaTerOpHajbHBIM  allaparoM H
dopMUpOBaHUSA  TPEACTABICHUH O  KOMIUIEKCE TEOPETHMYECKOI0 U AHAIUTUYECKOTrO
WHCTPYMEHTApHsl, UCIIOIb3YEMOTO B PaMKaxX JAHHOW OTPaciId 3HaHUS.

Ha BTOpOoM 3Tarne Ha ocHOBE C(hOPMUPOBAHHBIX 3HAHUHN M MPEACTaBICHUI MO JaHHOMY
pas3zeny CTYICHTHI BBIIOIHAIOT Ja0opaTopHbIe paboThI, HAlleICHHBIE Ha ()OPMHUPOBAHNE YMEHHH
Y HaBBIKOB B PaMKax 3asBJICHHBIX KOMIIETeHUUH. Ha naHHOM 3Tame CTyIeHTBI OCYIECTBIISIIOT
CaMOCTOATENIBHBIA IIOMCK JMIMPUYECKUX MATEPUAIIOB B PAMKAaX KOHKPETHOIO 3aJaHus,
0000mIal0T ¥ aHAIM3WPYIOT COOpaHHBI Marepwajl 10 CXeMe, pPEeKOMEHJOBaHHOW
npernojiaBareneM, GopMyJIUPYIOT BHIBOIBI.

Ha ceronnsmnmii 1eHb mecmuposanue — OJUH U3 CaMbIX JEHCTBEHHBIX M MOIYJISPHBIX
CHoco00B IPOBEPUTH 3HAHUS B U3yyaeMoii o0macTu. TecThl M03BOJIAIOT OYEHBb OBICTPO MPOBEPUTH
HaJIMYMe 3HAHWH y CTYJEHTOB IO BbIOpaHHOM TeMe. Kpome TOro, TecTsl He TOJIBKO MPOBEPSIOT
3HaHMSL, HO U TPEHUPYIOT BHUMATEIbHOCTb, YCUJIUYMBOCTh M1 YMEHUE OBICTPO OPUEHTUPOBATHCS U
cooOpaxkaTtb. Ilpn MOAroTOBKE K pELICHHIO TECTOB HEOOXOAMMO MpOpadoTaTh OCHOBHBIE
KaTeropus 1 MOHATHUS AUCHUIUIMHBI, OOpaTUTh BHUMAHUE HA KIIFOUEBbIE BOIIPOCHI TEMBI.

[Moxg xommponupyemoii camocmosmenvuou pabomoti (KCP) NMOHUMAIOT COBOKYITHOCTh
3aJjaHiii, KOTOpBIE CTYAEHT JOJDKEH BBINOJIHUTH, MPOpadOTaTh, M3YyYUTh MO 33JaHUI0 T0J]
PYyKOBOJCTBOM U KoHTposieM npenoaasarens. T.e. KCP —31o takoii Buj 1esTenbHOCTH, HApSAIAY C
JEKIHUSMH, J1a00OpaTOpPHBIMH UM TPAKTUYECKUMH 3aHATUAMH, B XOJA€ KOTOPBIX CTYJEHT,
PYKOBOJCTBYACH CHELMAIBHBIMA METOAMYECKMMH YKa3aHUSAMHU I[IpernojaBaTels, a TaKkke
METOJUYECKUMH YKa3aHUSMU 110 BBIIOJHEHUIO THUIOBBIX 3aJlaHUll, NpuUoOpeTaeTr U
COBEPUICHCTBYET 3HAHUS, YMEHUS U HaBBIKHM, HAKAIJIMBAET IPAKTUYECKUH OIIBIT.

Texyuuit KOHTPOJIb CAMOCTOATEIBHON PAOOTHI CTYIEHTOB OCYIIECTBIISIETCS €KEHEEIBHO
B COOTBETCTBHE C MpOrpaMMmoi 3aHsaTuN OnucaHue 3aJaHui ISl CaMOCTOSITEIHHOW padOThI
CTYZCHTOB U TpeOOBaHMH 1O WX BBIMOJHEHHUIO BBIIAIOTCS IMPENOAaBaTeIeM B COOTBETCTBUU C
pa3paboTaHHBIM (POHJIOM OLIEHOYHBIX CPEACTB M0 AUCHHUILUINHE «HelipoceTeBblie TEXHOIOTUNY.

B ocBoeHnN IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
30pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHJyajbHas ydyeOHas paboTa (KOHCYJbTAllMM) —
JIOTIOTHUTEIbHOE Pa3bsiICHEHHE yueOHOro MaTepuara.

WuauBuayanbHble KOHCYJNbTAMM IO MPEIMETY SIBISIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allMi O0yUEHHUs] U YCTAaHOBJIEHUIO BOCIIMUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM MU OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHWYEHHBIMU



BO3MOXHOCTAMU 310POBbA.

7. llepeyeHb HWH(POPMALUMOHHBIX TEXHOJOIHMH, HCIOJb3yeMbIX MPH

OCYyIIECTBJICHUN 06p330BaTe.HLHOFO nmponaecca 1mo IMCIMuIJJan-He (MOIlyJIlO)
7.1 Ilepeyenb MHGPOPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTH I

1. Jloctym k ceTn uHTepHET 4yepe3 Opaysep Google Chrome
2. OBC «JIAHDb» https://e.lanbook.com

7.2 IlepeyeHb JUIEH3HOHHOTO0 W CBOGOJHO PACIHPOCTPAHIEMOr0 IMPOrPAMMHOIO
odecmeueHus

Jlns mipoBesieHus JICKIIMOHHBIX 3aHaTHi HeoOxomumbl: MS Office Word u Power Point
2016 u BBIIIE

st ipoBeieHUsT JTa0OPATOPHBIX 3aHATHH, TEKYIIETO W TPOMEKYTOYHOTO KOHTPOJIS:
Matlab R2014a, Jupyter Notebook 6.3.0 u Beiire (s1361k Python ¢ 6ubmuorekamu Numpy, Pandas,
Matplotlib, Scikit learn, dpeiimBopx PyTorch)

8. MarepuajibHO-TEXHUYECKOE o0eclevyeHue Mo JUCUMILIMHE (MOIYJII0)

Ne Bu paGot HanmeHnoBanue yueOHON ayIUTOPUH, €€ OCHAILIEHHOCTD
000pyIOBaHUEM M TEXHHUUECKUMHU CPEJICTBAMU 00yUYEHUS
1. JlexumoHHble 3aHATUS | AyauTopus, YKOMIUIEKTOBAaHHAs CIELMAaIU3UPOBAHHON
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00yUYEeHHSI
2. JlaboparopHble 3aHATHS | AyAUTOpUS, YKOMIUIEKTOBAaHHAs CIEeLUAIU3UPOBAHHON
MeOenbl0 M TEXHHYECKUMHU  CpelcTBaMH  0OydeHwus,
KOMIIBIOTEpPaMHU, IPOEKTOPOM, IPOrPaMMHBIM 00eCICUEHUEM
3. ['pynnoBele Aypauropus, YKOMIIJIEKTOBAaHHAS CHELUaIu3UPOBAHHON
(MHIMBHTy aJIbHBIC) MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOHCYJIbTAllMU KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecIIedeHHEM
4. Texkymuii  KOHTpOJIb, | AyaAUTOpHS, YKOMILUIEKTOBaHHAs CHeUaIN3UpOBaHHON
IIPOMEKYTOYHAS MeOenpl0 M TEXHHYECKUMH  CpeACTBaMU  OOy4YeHHs,
aTTecranus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OecliedeHueM
S5. CamocTosTenbHas Kabuner 11 caMoCTOSITENbHONM  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHOW TEXHHUKOW C BO3MOXKHOCTBIO IOJKIIIOUEHHUS K
cetu «MHTEpHET», MpPOrpaMMON SKPAHHOTO YBEIWYEHHS U
00€CMEeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA.

IIpumeuanue: Konkperusanus ayaquropuii 1 ux ocHamenue onpeaensercs OIIOIL.
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