MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30BAHUS POCCUMCKON ®EJEPAIIN
denepanbHOE rocyIapcTBEHHOE 0I0PKETHOE 00pa30BaTeIbHOE YUPEKIEHHE BBICILIETO 00pa30oBaHuUs

«KYBAHCKUM T'OCYJTAPCTBEHHBIN YHUBEPCUTET»

@aKyJIbTET KOMITBIOTEPHBIX TEXHOJIOTMUA U NPUKIIATHON MaTEMaTUKU
Kadenpa BeIYucInTeNIbHBIX TEXHOJIOTHH

«30» mag 2025 r.

PABOYAA NIPOI'PAMMA JUCHUIITIMHBI (MOAY JIA)
b1.0.06 <'EHETUYECKUE AJII'OPUTMbI U UYMMYHHBIE CUCTEMbI»

Hampasnenue
noxarorosku/crnenuaipbHocTh 02.04.02 dyanamenTaabpHas nHOOpPMAaTHKaA U
HNHGOPMAIIMOHHBIE TEXHOJIOTHH

Hanpasnennocts (nmpoduis) / crieruanu3aius
NHTEANEKTYAIbHBIE CUCTEMBI U TEXHOJOTUHU

dopma o0ydeHust O4YHas

KBanudukanms MAarucTp

Kpacnonap
2025



PabGouass mporpamma b1.0.06 «['eHeTnueckue aaropuTMbl U UMMYHHBIE CHCTEMBD»)
COCTaBJIEHa B COOTBETCTBUU C (perepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
ctanmaptoMm Bbiciiero obpazoBanus (PI'OC BO) mo HampaBiaeHHIO MOATOTOBKH
02.04.02 «dynnamenTtaibHas uHGopMaTUKa 1 HTHOOPMAIIMOHHBIE TEXHOJIOTHUM
[Iporpammy cocrasuia:

E.E. TlonmynanoBa, JOUEHT Kadeapbl BBIYHCIUTEIBLHBIX TEXHOJIOTHH, KaHIUIAT
TEXHUYECKHUX HAYK \‘,‘//

7

\‘l / 2
MTOJIIHCH \ )<
A\ /

PabGouast mporpamMma auciUIUIMHbl «[ eHeTHUUeCKrue aarOpUTMbl U UMMYHHbBIE CUCTEMBD»)
yTBEpIKJeHa Ha 3acelanny KadeIpbl BBIYUCIUTEIbHBIX TEXHOIOTUM TPOTOKOJI N7 oT «07»
mas 2025 r.

H. o. 3aBenyromiero kadeapoit (pazpadborunka) Epemun A.A. é p A
q)aMI/IIII/ISI, WHHULUAJIBI (DIOHHI/ICI;

PabGouas mporpamMma auciuIInHbl «I'eHeTHUUecKrue aaropuTMbl U UMMYHHBIE CUCTEMBD»)
o0cy KJieHa Ha 3ace/lanny Kadeapbl BBIYUCIUTEIbHBIX TEXHOJIOTUN MPOTOKOI Ne7 oT «07»
Mas 2025 . £ e A
H. o. 3aBenyromiero kadeapoit (Beimyckaromieit) Epemun A.A. /!L)‘ —

q)aMI/IHI/ISI, HUHHULIAAJIBI IOAIIHCH

VY TBepk/IeHa Ha 3acelaHUH YYeOHO-METOINUECKO KoMUCcCHU (aKyJIbTeTa KOMIBIOTEPHBIX
TEXHOJIOTUU U MPUKIIAJTHON MaTeMaTUKu MpoTokoi Nod ot «23» mas 2025 r.

[Ipencenarens YMK ¢akynbreta KoBanenko A.B. =

— I
(baMuITHsI, HHAITAATIBI A _W’

PeneHseHThI:
Cxansixo Y.A., gouent KBBY um. C.M. llltemenko, kaHauaaT PU3NKO-MaTEMATHYECKUX
HayK, JOLIEHT

["apkyma O.B. gonent KUT ®I'bOY BO «KybaHCckuii rocy1apCTBEHHBIN YHUBEPCUTETY,
KaHIUJAT (PU3UKO-MAaTEMATHYECKUX HAYK, TOLIEHT



1. Hean 1 3a1a4n 0CBOCHU S AMCHUILIMHBI (MOIYJIs1)

1.1 Ileab ocBOeHHUSI AUCHHUILINHDBI

Lenbro mpenonaBaHuss JUCUUILUIMHBL «[ €HETHYECKHE aNrOpUTMbl U UMMYHHBIE CHUCTEMBI»
SIBJISICTCSI OCBOCHUE CTYJIEHTAMU 3BPUCTUYECKHUX MTOBEJICHUYECKHUX AITOPUTMOB YCIIEIIHO PEIIAFOIIUX
CIIOHBIE ONTHUMH3AIMOHHBIE 3aMaur (yHIaMEHTAIbHONH WHMOpPMATUKH ¥ WH(HOPMAIMOHHBIX
TEXHOJIOTHHA.

1.2 3agauu AUCHUILIUHBI

OcHOBHBIE 3371a4l OCBOCHUS TUCIUILIIHBIL:

eaHaMM3 MW ToOCTpoeHHE dS(P(PEKTUBHBIX BBIUUCIUTEIBHBIX QJITOPUTMOB JJISi  PEIICHHS
ONITUMH3AIMOHHBIX 3a71ay;

B pesysnbrare 0OCBOCHUS AUCIUILTUHBI CTYAEHT JTOJDKEH:

3HaTh:

® OCHOBHBIE€ T€HETHUYECKUE ANTOPUTMbI U METOJIOJIOTHH CO3JaHHs MPOTPAMMHBIX MPOTYKTOB JUIS
3aJ1a4 IOMCKOBOW ONTUMM3AIINY,

® MeTO1bI (POPMUPOBAHMS MOJIEIEH UMMYHHBIX CUCTEM JJISl PEIICHUS] ONTHMHU3ALMOHHBIX 33/1a4.

YMmers:

e pazpabaTbiBaTh () (hEeKTUBHBIE MATEMAaTHUECKUE MOAECIH [T PELICHU 3aja4 ONTUMH3AIINY,

e pazpabaTbIiBaTh APPEKTHUBHBIC (PYHKIMOHATIBHBIC AJITOPUTMBI JIUIsI PEIICHUS] ONTUMHU3AIMOHHBIX
3ajad,

® OIICHMBATh W CpPaBHUBATh AJITOPUTMBI MO KPUTEPUSAM BBIYMCIUTEIBHON CIOKHOCTH H
PECYPCOEMKOCTH,

e pazpa0aThIBaTh NPHUKIAIHBIC MPOTPAMMBbl IS HYKJ KOHKPETHBIX MPEIMETHBIX 00JacTel C
MIOMOIIIBI0 HHCTPYMEHTAJIBHBIX HHTETPUPOBAHHBIX CPET;

® OTJIAXHMBATh W TECTUPOBATh CO3JaBacMble IPOrPAMMbl, HCIOJIB3YSl JAUAarHOCTHYECKHE
BO3MOKHOCTH CpeJIbl pa3paboTKy;

HmeTb HaBBIKH (IPUOOPECTH OTIBIT):

®B pCIICHUH THUMOBBIX 3a/Ja4 IMOMCKOBOM ONTUMHU3AIMM C TNPUMEHEHHEM T'€HETHYECKUX
QITOPUTMOB W HMMMYHHBIX CHCTEM, COBPEMEHHBIX SI3bIKOB IPOTPAMMHUpPOBAHHA U
MHCTPYMEHTAIBHBIX CPE/I.

1.3 MecTo IUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOIrpaMMbl

JucuumuinHa «['eHeTHyecKue aaropuTMbl 1 UIMMYHHBIE CUCTEMBD» OTHOCUTCS K 00s3aTeIbHON
yactu bioka 1 “/lucuurmumnel (Mogynu)” yueOHOro miuaHa. J{ias u3yd4eHus: TUCIMILIMHBI He00X0AUMO
3HaHUE TUCHUIUIMH «MaTeMaTnyeckoe MOJAEIMpPOBaHHE HH()OPMAIIMOHHBIX CHUCTEM U TPOLIECCOBY,
«MHTennexkTyanbHble MHPOPMALMOHHBIE CUCTEMBI U TEXHOJIOTHI.

Hucuumuna «['eHeTHUeckue airopuTMbl M HMMYHHBIE CHUCTEMBD» MpPEICTaBISET COOOM
NPEJIUCIUILITUHY U TakKuX JTUCHMIUDIMH Kak «[umeprpadoBeie Monmenun W uX NPHIOKEHHS,
«HeiipoceTreBble TEXHOJOTHMM W BBIYHUCICHUS» W JPYIMX TUCHMIUIMH, CBSI3aHHBIX C Pa3pabOTKOM
IBPUCTUYECKUX AJITOPUTMOB ONTHUMHU3ALMN Pa3IMYHOIO HA3HAYEHMsI, HAy4YHO-HCCIEI0BATEIbCKON
paboThI, MPAKTUK, BBITYCKHON KBaTH(PUKALIMOHHOMN pabOThI.

1.4 TIlepeyeHb IUVIAHHUPYEMBIX PpPe3yJbTATOB O0OY4YeHHsl MO AUCHHUINVIMHE (MOAYJIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3y/JIbTATAMH OCBOCHHSI 00pa30BaTeJbHOH MPOrpPaMMbl

[Tporecc ocBOSHMS JUCHUIUIMHBI HAIPABJICH Ha (POPMUPOBAHHUE CIETYIOIUX KOMIICTECHITHIA:

P€3yJ'II>TaTBI Oﬁy‘lCHI/IH 110 JTUCHHUITIIMHE

Kon n HanMeHOBaHKe HHAUKaTOpa*
(3Haem, ymeem, gnadeem (HAGLIKU U/UTU ONBIM OeAMENbHOCMU))

OIIK-1. CniocobeH HaxXoauTh, GOpMYIHPOBATE H PEIIATH AKTYaIbHBICNPO0JIeMbI IPUKJIAAHON MaTeMAaTHKH,
¢ynnaMenTaibHOM HHGOPMATHKH H HHPOPMAIMOHHBIX TEXHOJIOTHIi
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KOH U HAMMCHOBAHUC I/IHZ[I/IKaTOpa*

Pe3ynbTathl 00y4eHH s 110 AUCIUIUTHHE
(3Haem, ymeem, gnadeem (HAGLIKU U/UTU ONBIM OeAMENbHOCMU))

OIIK-1.1.

Obnagaer (yHIaMEHTAIFHBIMA 3HAHUSMU B
00JIaCTH MaTeMaTHYECKHX W ECTECTBEHHBIX
HayK, TEOPHU KOMMYHHKAIHH.

Obnagaer  ¢yHAaMEHTAIBHBIMH  3HAaHMAMH B o0JylacTu

MaTeMaTU4YCCKUX U €CTCCTBCHHBIX HAyK, TCOPUUN KOMMyHHKaHI/Iﬁ, B
paMKax H3y‘IaeMOI71 JAHUCHUITIIINHBI.

OIIK-1.2.
YMeer ocymecTBISTh IEPBUYHBIA cOOp U
aHaJ M3 Marepualla, HHTEPIPETUPOBATH

PA3INIHBIC MATECMATUYCCKUC OOBEKTHI.

Ywmeer OCYHICCTBJIATH HepBI/I‘IHHﬁ 060p U aHaJiu3 Martepuaja,
HUHTCPHPETUPOBATL PA3ZJIAYHBIC MATCMATUYCCKUC O6’L€KTLI, B
paMKax H3y‘IaeMOI71 JHUCHUITIINHBI.

OIIK-1.3.

HMeet mpaKkTHYECKUH OBIT pabOTHI ¢ PEIICHUEM
MaTeMaTHYECKUX 3aJady U MPUMEHSIET €ro B
PO(ECCHOHATBHOMN EATSITFHOCTH.

HNmeer HpaKTI/I‘leCKI/Iﬁ OIIBIT pa6OTBI C pCUHICHUECM MATCMATUYCCKUX
3aga4 U NPUMCHSACT €T0 B HpO(l)CCCHOHaHBHOﬁ JACATCIBHOCTH, B
paMKax H3y‘IaeMOI71 JHUCHUITIINHBI.

OIIK-2. CrniocoGeH NMpUMEHATH KOMIBIOTEPHbIE/CYyNePKOMNBIOTEPHbIE METO/bl, COBPEMEHHOE IPOrpPaMMHOe
o0ecieyenne (B TOM 4YHC/Ie OTEYECTBEHHOr0 NPOM3BOACTBA) /UIS pelIeHHs 33424 HPodecCHOHAIbHOI

JAeATeTbHOCTH
OIIK-2.1. 3HaeT OCHOBHBIC TIOJIOKEHHS M KOHIENIMA B  00JacTH
3HACT OCHOBHBIC IIOJIOKCHHSI M KOHLCILIHUK B | NpOrpaMMUPOBAHHSA, APXUTEKTYPY S3BIKOB MPOrPAMMHPOBAHHS,
00yacTH  MPOrPaMMUPOBAHMS,  APXUTEKTYPY | eopyn KOMMYHUKALMH, 3HACT OCHOBHYIO TCPMHUHONOTHIO, 3HAKOM C
SI3BIKOB MIPOTPaMMHPOBAHA o o
3BIKO porp po 4, TeopuH nepeuneM 1O, BkmoueHHoro B Enusbii Peectp Poccuiickux
KOMMYHUKAIUH, 3HaeT OCHOBHYIO .

IIporpamM, B paMKax U3y4aeMOMN TUCLMIIINHEIL.
TEPMUHOJIOTUIO, 3HakKoM c nepeudHeMm [1O,

BKJItOUeHHOro B Exmubni Peectp Poccuiickux
MIPOrpaMM.

OIIK-2.2.

Vmeer AHAJIU3UPOBATH THIIOBBIC SI3BIKHU

IporpaMMHpOBaHust, COCTABJIATH IPOTrPpaMMBbIL.

Vmeer AHAJIU3UPOBATL TUIIOBBIC A3BIKKM HPOrpaMMHUPOBAHUA,
COCTaBJIATH IIPOTPAMMBI, B paMKax H3y‘Ia€MOI71 JHUCHUITIINHEI.

OIIK-2.3.

Hmeer HpaKTI/ILIeCKI/Iﬁ OIIBIT PCHICHUA 3ada4
aHaJ’II/ISa) HUHTCTPpAllUU PA3JIMYHBIX TUIIOB
IporpaMMHOTO O6€CH€‘I€HI/I$I, aHaJIn3aTHUIIOB
KOMMYHUKAIWHA.

HNmeer HpaKTI/I‘leCKI/Iﬁ OIIBIT pCHICHUA 3ada4 aHanma) HUHTCTpaluun
PA3JINYIHBIX THUIIOB HNPOrpaMMHOI0 O6€CH€‘ICHI/IH, aHalJln3a THIIOB
KOMMYHUKAIIUU, B paMKax 1/13yqaeM0171 JAUCHUILIINHBI.

OIIK-3. Cnioco0eH NMPOBOAMTH AHATU3ZMATEMATHYECKUX MoOJesield, CO31aBAaTbHHHOBALMOHHbIE METO/bl pelleHust
NPHUKIAAHBIX 32124 MNPO(ecCHOHAILHON AeATeJIBHOCTH B 00JacTH HH(POPMATHKH H MaTeMaTHYeCKOIo

MOJeJTMPOBAHHUS
OIIK-3.1. 3HaeT METOABI TEOPUU AITOPUTMOB, METOABI CHCTEMHOIO U
3HaeT METO/bl TEOPUHM AITOPUTMOB, METOJbI | TPHUKIAJHOTO IPOrPAMMHPOBAHMS, OCHOBHBIC MOJOXKCHHS |
CHCTEMHOT'O " MPUKJIAIHOTO | KOHLENIUK B OOJIACTH MaTeMaTH4ecKHX, WH()OPMAMOHHBIX W
MIPOrPaMMHPOBAHUS, OCHOBHBIC MOJOXKEHHS W | MMHUTALMOHHBIX MOJIENICH, B paMKax N3ydaeMon TUCIUIUTHHEL.
KOHLENIMH B 00NacTh  MaTeMaTH4eCKHX,

I/IH(l)OpMaIII/IOHHLIX 1 UMHUTallMOHHBIX MOHGHCﬁ.

VYMeeT COOTHOCHTH 3HaHUA B 00JaCTH nporpaMMupOBaHusd,

OIIK-3.2. HMHTEPIIPETANI0  NPOYUTAHHOTO, ONpENeNsITb M  CO3/aBaTb
YMeeT  COOTHOCHMTh 3HaHWA B  obmacTn MH()OPMAIMOHHBIE PECYPCHI ITI00ATIBHBIX ceTel, 00pa3oBaTEeIbHOTO
TporpaMMHpOBAHHA, MHTCPHPCTALMIO |y oprenTa, CpeCcTB TECTHPOBAHHMS CHCTEM, B PAMKaX H3ydaeMoii
TPOYMTAHHOTO,  ONPEJENATE W CO3MABATE | oy

MH()OPMAIMOHHBIE PECYPCHI IITO0AIBHBIX CETEH,

00pa3oBaTeIHLHOTO KOHTEHTa,  CPEICTB

TECTUPOBAHUSI CHCTEM.

OIIK-3.3. HNmeer  mpakTHUeCKWH  ONBIT  NPUMEHEHHS  pa3paboTKH

Nmeet mpakTHIeCKUHOBIT IPUMEHECHUS
pa3paboTKH MPOTrPaMMHOTO 00SCIICUCHUS U
TECTUPOBAHHUS IPOrPAMMHBIX TPOIYKTOB.

IporpaMMHOIO obecreueHuss u TECTUPOBAHUA TIPOTPAMMHBIX
OPpOAYKTOB, B paMKax H3y‘la€MOI71 JUCHUITIINHEI.
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2. CTpyKTypa U coAeprkaHue TUCUMUILIMHBI
2.1 PacnipenesieHne TPyA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT

OO6mas TpyJo€MKOCTh AUCIUIUINHBI cocTaBisieT 4 3au.en. (144 waca) ), ux pacupeeseHue 1o
BUJaM paboOT IMPEACTaBICHO B TaOJIHIIE.

®dopma o00yueHust

OYHas OHO- 3a04Has
Bie! pator Bcero 3a04Has
4acoB 2 X X X
CEMECTP | CEMEeCTp | CeMEeCTp Kypc
(gacer) (gacer) (gacsl) (gacsl)
KonTakTHas padora B TOM uncie:| 42,2 42,2
AyauTOpHBIE 3aHATHS (BCEro): 42,2 42,2
B toM uucie:
3aHAaTHA JIEKIIMOHHOIO TUIA 14 14

3aHATHSI CEMUHAPCKOTO TUIIA
(ceMMHapBl, IPAKT. 3aHATHS)
JlaGopaTopHbIe 3aHATHUS 28 28
HNnas koHTakTHas1 padoTa
KoHntpoib camocTosiTenbHOM
paboThI

ITpomesxyrounas arrecranus (UKP) | 0,2 0,2
CamocrosiTeibHas padoTa, B TOM 101.8 101.8
ymcie

Kypcoas padora/mpoext (KP/KIT)
(moaroToBKA)

KonrponsHas padora

Pacuérno-rpaduueckas padora (PI'P)
(oaroToBKA)

40 40

Pedepar/acce (moaroroBka)

20 20

CamocCTOsTENbHOE H3YUEHHE Pa3/IeioB,
CaMOIIOATOTOBKA (IIpopaboTKa 1
MIOBTOPEHHE JICKIIHOHHOTO MaTepuaina u
Marepuana y4eOHUKOB U YHEOHBIX 40 40
IOCOOMH, MOJrOTOBKA K JIAOOPATOPHBIM U
NPaKTUYECKUM 3aHATHSM, KOJULIOKBHyMaM H

T.J1.)
IoAroToBKa K TEKyLIEMY KOHTPOJIIO 1,8 1,8
KonTpous: 3a4er 3a4er
[ToaroroBka Kk 3K3aMeHYy:
Oo01mas B Yac 144 144
TPYAOEMKOCTD B T.4.
KOHTAKTHAasl 42,2 42,2
padora
3a4. e/l 4 4

2.2 CTpyKTypa JMCHHILIHHBI

Pacnipenenenne BUIOB y4eOHOM paboOTBl M HUX TPYNOEMKOCTH IO pa3lenam
JUCLUIUIMHBL. Pa3fensl AMCHUIUIMHBL, H3y4aeMble BO 2 ceMecTpe (ouHas ¢hopma)



KoaunyecTBO yacos
Ne BaeayauTopH
HaumeHnoBanme pa3aesion AynuTtopHasi pabora cayurop
pasgena Bcero as padora
JI 113 JIP CPC
1 2 3 4 5 6 7
1 BBenenue 38 4 - 7 27
2 I'eHeTYECKUE AITOPUTMBI 52 5 - 10 37
HckyccTBeHHBIE UMMYHHBIE
3 Y v 52 5 - 10 37
CUCTEMBI
OO030p U3YyYEHHOrO0 Marepualia u
4 op  my P 1,8 - 1 0,8
npuém 3auéra
5 HKP 0,2
Hmozo no oucuunaune: 144 14 - 28 101,8
[Mpumeuanne: JI — nexuuw, 113 — npaktiyeckue 3ansaTus / ceMuHapsl, JIP — nabopaTopHsie 3aHATHS,
CPC — camocTosiTenbpHas paboTa CTyAeHTa
2.3 Conepxxanue pa3iesioB IUCHUNITHHBI
2.3.1 3aHATHSA JEeKIMOHHOTO THIIA
No | HanmeHoBaume Conep:xanue paszaena 2B
as- asnena s 29
pas pasze S g g
nena &2
6 2 2
1 2 3 4
| Bsenenue buonornueckue OPEAINOChIIIKH U o0mass cxema H, JIP
HBOJIIOIIMOHHBIX anropuTMoB. KoaupoBanue ocobei.
Omneparopbl MyTtanuu. OnepaTopbl CKpeLIMBaHUS
(xpoccoBepsnl). Omnepatopsl 0T60pa. OcobOeHHOCTH
MEXaHW3Ma SBOJIIOIIMOHHON alanTaiuu
2 | I'eneTuyeckue OrnpenenieHust ¥ MOHATHUS TEHETUUECKUX alTOPUTMOB. J,
aJICOPUTMBI I'enernueckue OIIEPATOPBIL. TeopeTuko- JIP,
MHOKECTBEHHBIE ONEpalMyM HaJ MONYJSUUAMU U PI3

XpoMocomMaMu. THUIIOBBIE T€HETUYECKUE AJITOPUTMBI.
OCHOBHBIE THINOTE3bl TE€HETUYECKHX alOPUTMOB.
Bsenenue B AKCHOMAaTHYECKYIO TEOPUIO
FEHETUYECKUX  ATOPUTMOB.  ADXUTEKTYypbl H
CTPAaTeTHH TI'E€HETUYECKOro Imoucka. I'eHermueckoe
nporpammupoBanue. Teopus mmm. ['eHeTnueckui
KOJBOJIIOLIMOHHBIN QJITOPUTM.

3 | UckycctBennble | Buonornueckue ocuossl. O630p metonos ummynsoii | JI, JIP,
UMMYHHBIE ontummzanun: Metogsl CLONALG, opt-AiNet,| KPC

CHUCTEMBI BCA, HIA, [I-opt-AiNet, T-Cell  Model.
OnTuMHU3aLKUs ¢ TOMOIIBIO MOJIEIN UMMYHHOM CETH.
AnroputMm Ha OCHOBE UCKYCCTBEHHOU

MHUKPOUMMYHHOU CUCTEMBI.




2.3.2. 3aHATHA CEMHMHAPCKOI0 THIIA

Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHBI.

2.3.3. JlaGopaTopHble 3aHATHSA

Ne Ne HaumenoBanwue 1abopaTopHbIX paboT
paboTbl | pa3zmena Popwvia
TEKYILETO
MCITHILTH KOHTPOJIS
HBI
1 1 [TocTpoeHKe alropuT™Ma peann3aii MOICTH SBOIOIUN JIP
Y./lapsuna, X.Jlamapka, I' ne @pusa
2 1 Perrenus 3a1a4 0 KOMMHUBOSDKEPE METOAAMU JIP
MOJIETIMPOBAHMUSI IBOJIFOLIMI
3 2 ['eHeTHYecKUe aNropuTMbI pa3ouenus rpados JIP
4 2 [eHETHYECKUE alITOPUTM PEIICHUS 3a/Ia4l PACKPACKH JIP
rpa¢os
5 2 [TocTpoeHus HE3aBHCUMBIX MHOXKECTB IpadoB JIP
IBPUCTHYCCKUM AJITOPUTMOM
6 2 ['eHeTHYECKUE AITOPUTM MTOCTPOCHUS KITUK B rpade JIP
7 2 OrmpeziesnieHne MIaHAPHOCTH rpadoB HA OCHOBE JIP
T'€HETHUYECKOTO TMOKCKA
8 3 Peanu3zanus merona ummyHHO#N onTuMuszanud CLONALG. JIP
9 3 Peanu3zanus Merona MMMYyHHO#M onTuMu3aiuu -AiNet. JIP
11 3 Peanuzamus metoga ummyHHOM onTrMu3auun BCA. JIP
10 3 Peanusamnus metoga uMmMmyHHOM onrtumm3anii HIA. JIP
12 3 Peanusanus metona uMMyHHO#M ontuMu3anyn [-opt-AiNet. JIP
13 3 Peanmu3arus metona nmmyHnHoM ontumm3anuu T-Cell JIP
Model.
14 3 AJNTOPUTM HA OCHOBE UCKYCCTBEHHON MUKPOUMMYHHOM JIP
CHCTEMbI
2.3.4. PacuetrHo-rpaduyecKkue 3aaHUs
[lo JWCUMIUIMHE CTYACHTOM BBIMOJIHSCTCS OJHO HHIUBHIYaJbHOE pAaCUCTHO-

rpagudeckoe 3a1aHue — pa3padoTKka KOMIBIOTEPHOM MporpaMMbl. TeMbl 3ajaHui U1 KaXI0To
CTyJeHTa pa3nuuHbl. 3agadya PI'3 cocTouT B mpoBepKe yMEHMH CTYyIEHTa M IIPOBEPKU
3¢ (HEKTUBHOCTH €T0 CAMOCTOSATEIHHON PaOOTHI.

Tembl 3amaHuii exxerogHo 0oOHOBIsOTCA. OOmIas TeMaTHKa COOTBETCTBYET TEMATHKE
n1abopaTopHBIX paboT Mo TpeTheMy pasaeny «[ eHeTuuecKrue alropuTMbD».

2.3.5 llpumepHasi TeMaTHKa KyPCOBBIX padoT (IIPOEKTOB)

Y4eOHBIM MJIAaHOM HE TPEIYCMOTPEHBI.




2.4 IlepeyeHb Y4eOHO-METOAMYECKOTr0 oOOecleYeHUs [JIS1 CAMOCTOATEJNbHOH PadoThI

oﬁyqammnxm no JMCHUIJIUHE

[TepeueHsb yueOHO-METOUYECKOTO 00ECTICUCHHUS

No Bung CPC o
JUCITUTUIMHBI 110 BBITIOJTHEHUIO CAMOCTOSITEIhHON pabOThI
1 2 3
1 |MaauBumyaibHOE 3a1aHUE Crangaptel O0pOpPMIICHHS HCXOJHOTO KOAAa MPOrpaMM U

COBPEMCHHBIC ~HMHTETPUPOBAHHBIC Cpelbl  pa3pabOTKu
IporpaMMHOro olecreueHus: yd4eO.-MeTon. mocobue/
}O.B.Kounbuos [u np.]. — Kpacnonap: Kybanckwuii roc. yH-T,

2015. - 111 C.,  YTBEpXJAEHHbIe  Kadenpoi
MHPOPMALIMOHHBIX  TEXHOJOrWH, mporokon Ne 7
ot 9.04.2015.

3. OOpa3oBaTejibHbIE TEXHOJIOTHU

[TporpamMma TUCHMITIMHBI PEAyCMAaTPUBAET UCIIOIB30BaHUE B Y4EeOHOM IPOLIECCE CIEAYIOMNX

o0Opa3oBaTeNbHbIE TEXHOJOTHH: YTCHHE JICKIMH C HCIOJIb30BAHUEM MYJIbTHMEIUHHBIX TEXHOJOTHIA;
METOJ MaJIbIX TPYIII, pa300p MPaKTHYECKUX 3a7a4 U KEHCOB.

[Tpu 00yueHnH UCTIONB3YIOTCS CIEeAYIOINe 00pa30oBaTeIbHbIC TEXHOJIOTUH:

TexHonorus  KOMMYHHMKAaTUBHOTO  OOy4eHUss —  HampaBlieHa Ha  (OpPMHPOBAaHUE
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas sABJIsieTCsl 0a30BOM, HEOOXOAMMOM 115t
aJlanTalliy K COBPEMEHHBIM yCIIOBUSM MEKKYJIbTYPHOU KOMMYHHKAIIHH.

Texnonorus pasHoypoBHeBOro (auddepeHurpoBaHHOTO) O0O0y4YeHUS — TPEAINOoJaraeT
OCYILIECTBIICHHE IO3HABATENbHON NEATETLHOCTH CTYACHTOB C Y4ETOM HMX HHAWBUAYAIbHBIX
CIOCOOHOCTEH, BO3MOXHOCTEH M MHTEPECOB, MOOMIPSS MX PEaM30BBIBATH CBOW TBOPUECKUI
noreHnuan. Co3laHue M HUCHOJIb30BAHHUE IHATHOCTHUECKUX TECTOB SIBISETCS HEOTHEMIIEMOU
YaCThIO JJAHHOW TEXHOJIOTHH.

TexHon0rUsa MOy TBHOTO O0YUYEHHS — MTPEyCMaTPUBACT JICJIEHUE CONEPKAaHMsI TUCIUIUTMHBI Ha
JOCTaTOYHO aBTOHOMHBIE pa3zesibl (MOAYNIN), HHTETPUPOBAHHBIC B 00U KypC.
NudpopmannonHo-koMMyHUKanmonnele  TtexHomorun  (MKT) - pacmmpsior  pamku
00pa3oBaTeNBFHOIO MpoIlecca, MOBBIIIAs €ro MPAKTHUYECKYI0 HANpPaBICHHOCTb, CIIOCOOCTBYIOT
MHTCHCU(UKAIIMH CaMOCTOSITETIbHOM pPa0OThl y4YalIMXCsl M TIOBBIIICHHIO ITO3HABATEIbHOU
aktuBHOCTH. B pamkax VKT BbiaenstoTcs 2 BUAa TEXHOJIOTHI:

TexHon0rUa UCTIONB30BaHUS KOMIBIOTEPHBIX MPOrpaMM — MO3BOJSET FPPEKTUBHO JOTOIHUTh
nporecc 00yueHHs S3bIKY Ha BCEX YPOBHSX.

HHTEepHET-TEXHOJIOTHH — MPEAOCTABISAIOT IIUPOKUE BO3MOXKHOCTH JUIs TOMCKA MH(pOpPMAIHH,
pa3pabOTKN HAYYHBIX POEKTOB, BEJICHHS HAYYHBIX UCCIICIOBAHUI.

TexHonorus wuHAMBHIAyanM3alMU OOyYEHHs] — TIOMOTAeT pPEAJM30BBIBATH JIMYHOCTHO-
OpPHEHTUPOBAHHBII TOJXOJA, YYWUTHIBAas WHIMBHIYaJbHBIE OCOOCHHOCTH U MOTPeOHOCTH
yUaIIuXCs.

[TpoekTHast TEXHOJIOTHS — OPUEHTUPOBAHA HA MOJAEIHPOBAHKE COLMATIBHOTO B3aUMOJCHCTBHUS
yyaluxcs ¢ HENbI0 PelIeHHus 3aJaud, KOTOopas OINMpeNessseTcsl B paMKaxX MpodecCHOHATbHON
MOJTrOTOBKH, BBIJCIISAS TY WIIM HHYIO IIPEAMETHYIO 001aCTh.

TexHonorus oOy4eHHS B COTPYAHHYECTBE — pEATU3YET HUACIO B3aUMHOIO OOyYeHus,
OCYIIECTBIISII KaK WHAMBUIYAJIbHYIO, TaK W KOJUICKTUBHYIO OTBETCTBEHHOCTh 3a PpEIICHUE
yueOHBIX 3a/1a4.

WrpoBas TEXHOJOTHsS — IO3BOJSET pPa3BUBATh HABBIKM PACCMOTPEHHS psiia BO3MOXKHBIX
CIOCO0OB pelIeHus Mpo0ieM, aKTUBU3UPYS MBIIUICHUE CTYACHTOB U PACKPBIBasl JTMYHOCTHBIN
MOTEHIINAJ Ka)KJOr0 y4arerocs.

TexHonorus pa3BUTUS KPUTHYECKOTO MBIIUIGHHS — CHOCOOCTBYeT  (hopMUpPOBaHHIO
Pa3HOCTOPOHHEH JMYHOCTH, CIOCOOHOW KPUTHYECKH OTHOCUTHCA K HH(OpMaIuH, yMEHHIO
0TOUpaTh HH(GOPMALIUIO [T PEIICHHUS TOCTABIICHHOM 3a/1a4H.

KommiiekcHoe ucmonb30BaHHE B Y4eOHOM HpoIlecce BCEX BBIIICHA3BAHHBIX TEXHOJOTHMA

CTUMYJIUPYIOT JIMYHOCTHYIO, MHTCIIJICKTYAJIbHYIO aKTUBHOCTDL, Pa3BUBAIOT ITO3HABATCIILHLIC ITPOLICCCHI,
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CHoCcOOCTBYIOT (HOPMUPOBAHHUIO KOMITETEHIINH, KOTOPBIMU JIOJDKEH 001a1aTh OY Ay CIIeIUATHCT.

OcHOBHBIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA BKIIIOYAIOT B CeOsl:

— paboTta B MajbIX rpynmnax (KOMaHJe) - COBMECTHAs JESITEIbHOCTh CTYJICHTOB B TPYIIIE MOA
PYKOBOJICTBOM JIMJepa, HANpaBieHHas Ha pelIeHHe oO0IIed 3aaadu MyTéM TBOPUYECKOTO
CJIO’KEHUSI pe3yIbTaTOB MHIMBHIyaJIbHON pabOTHI YJICHOB KOMAH/bI C ACJICHUEM TOJTHOMOYHNA U
OTBETCTBEHHOCTH;

— TPOEKTHAas TEXHOJOTHA - WHAMBHIYyaJbHAas WIM KOJUIEKTHBHAs JEATEIBHOCTH IO OTOODY,
pacnpenesIeHnI0 U CUCTEMATU3alluK MaTepHralla 1o ONPEeNIEHHON TeMe, B pe3yJIbTaTe KOTOPO
COCTaBJISIETCS POEKT;

— aHaJu3 KOHKPETHBIX CUTYAIMi - aHaJH3 PeabHBIX MPOOJIEMHBIX CUTYAIM, MIMEBIINX MECTO B
COOTBETCTBYIOLIEH 007acT MpodecCHOHANbHOM AESITEeNbHOCTH, U MOUCK BAapHUAHTOB JIYYIIHX
peleHui;

— Ppa3BUTHE KPUTHUYECKOTO MBIIUICHUS — 0Opa3oBaTeibHas JAEATEIbHOCTh, HAIlpPaBICHHAs Ha
pa3BUTHE y CTYJIEHTOB Pa3yMHOT0, pe(IEKCUBHOTO MBIIIICHHUS, CTIOCOOHOTO BHIIBUHYTh HOBBIE
UJEU U YBUAETH HOBBIE BOZMOKHOCTH.

[Toxxon pazbopa KOHKPETHBIX 3a7a4 U CUTYallUil MIMPOKO UCHOJIB3YETCs KaK MperoiaBaTeiem,
TaK M CTYJCHTaMH BO BpeMs JIEKLIUH, Ta00OPaTOPHBIX 3aHATUI U aHAJIN3a Pe3yJIbTaTOB CAMOCTOSITETILHON
paboTbl. DTO OOYCIIOBIEHO TEM, YTO IMpPHU HMCCICIOBAHWU U PEIICHUHM KaXKI0W KOHKPETHOH 3amauu
uMeeTcs, Kak MPaBUiI0, HECKOJIBKO METOJOB, a 3TO TpedyeT pa3dopa U OLIEHKU LEN0H COBOKYITHOCTH
KOHKPETHBIX CUTYAaLIUM.

Tembl, 3a1aHUST U BOMPOCHI AJISI CAMOCTOSTENILHOW paboThl MPU3BaHbI CPOPMHUPOBATH HABBIKH
MoKCKa MH(OPMAIH, YMEHHUS CAMOCTOSTENIFHO PACIIUpPATh U YIIyOIsITh 3HAHUSA, MTOJyUYEHHBIE B X0JI€
JEKUMOHHBIX U IPAKTUYECKHUX 3aHATUI.

[Togxon pa3bopa KOHKPETHBIX CUTYallMil MIMPOKO MCIOIB3YETCS Kak IMPEroaaBaTesieM, Tak H
CTYACHTaMH IIPH MIPOBEACHUH aHAIN3a PE3YIbTaTOB CAMOCTOATEIBHOM paboThI.

Jig M ¢ OrpaHMYEHHBIMM  BO3MOXKHOCTSIMH  3/10pOBbsl  IIPEyCMOTPEHA OpraHU3aLUs
KOHCYJIbTallU! C UCIIOJIBb30BAaHUEM ICKTPOHHOM IIOYTHI.

Jlnst mun ¢ HapyLIEHUsIMU 3pEHUS:

— B 1e4aTHOM (hopMe yBEIMUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

Jlnst mun ¢ HapyLIEHUsIMH CITyXa:

— B 1e4yaTHo# opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

Jlns mun ¢ HapyeHUsIMM OIIOPHO-BUTaTEIBLHOTO arnmapara:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

Jig M ¢ OrpaHMYEHHBIMM  BO3MOXKHOCTSIMH  3/10pOBbsl  IIPEyCMOTPEHA OpraHU3aLNs
KOHCYJIbTallU} C UCIIOJIb30BAaHUEM ICKTPOHHOM IIOYTHI.

JlaHHbI TIepedeHb MOXKET OBITh KOHKPETH3UPOBaH B 3aBHCHUMOCTH OT KOHTHUHIEHTa
00yJaromuxcs.

4. Ouenoqnme cpeacrea Ui TEKYIIEr0 KOHTPOJA YCHEBAeMOCTH H
HpOMe)I(yTO‘IHOﬁ arTreCcranmumu

@®oH/1 OLICHOYHBIX CPEACTB AUCLUUILUIMHBI COCTOUT U3 CPEJCTB TEKYILEro KOHTPOJIS BHIIIOIHEHHUS
3aJJaHui, TAOOPaTOPHBIX PadoT, CPEACTB UTOrOBOM aTTECTAIMHU (3a4eT B cemecTpe 3).
O1eHKa ycreBaeMOCTH OCYIIECTBISIETCS MO Pe3yIbTaTaMm:
- BBITMIOJIHEHUS Ta0OPaTOPHBIX PadoT;
- OTBETOB Ha TEOPETUUECKUE BOIIPOCHI IIPHU c1adye JabopaTOpHBIX paboT;
- OTBETa Ha 3a4yeTe (711 BHISIBJICHUS 3HAHUS U TIOHUMAHHUS TEOPETUYECKOT0 MaTepuaa
JCIUTUTHHBI).
OrneHouHbIe CpeICTBa JUIsl MHBAJIMIOB M JIUI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 370POBBS
BBIOMPAIOTCS C YUETOM UX MHAWBUAYAIbHBIX MCUXO()U3NIECKIX OCOOCHHOCTEH.
— Ipu HEOOXOAMMOCTH WMHBAJIMJIAM M JIMLAM C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3]I0OPOBbS
MIPEOCTABIISACTCS IOTIOJIHUTENILHOE BPEeMs JJIsl IOATOTOBKU OTBETA HA 3K3aMEHE;
— TpU TPOBEACHUHM TPOLEAYPHl OLIEHUBAHHUS pE3yIbTaTOB OOYYCHHMS WHBAIMIOB M JIHUIl C

9



OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbSl TPEAYCMATPUBACTCS HCIIOJIB30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHIUBUAYAIBHBIMUA OCOOCHHOCTSIMH;

— IpU HEOOXOAMMOCTH Jisi OOyYalOMIMXCSl C OrpaHHMYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBbSI H
MHBAJINIOB NPOIEaypa OLCHUBAHUS PE3yJbTaTOB OOYYEHHS IO JAUCUUIUIMHE MOKET NMPOBOAUTHCS B
HECKOJIBKO JTAroB.

[Iponienypa oueHUBaHUS pE3yJIbTaTOB OOYYEHHS HHBAIMIOB M JIMI C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBSI 110 AMCLUUIUIMHE (MOAYIIIO) MPeyCMaTPUBAET MIPEOCTaBICHUE HHPOPMALIUU
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbS U BOCHPUATHS HH(DOPMAIIIH:

Jnist U1 ¢ HapyIIEHUSIMH 3pCHHS:

— B I1e4aTHOM (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

Jnist U1 ¢ HapyIIEHUSIMH CTyXa:

— B 1e4aTHoi opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-IBUTATEJILHOTO anmapara:

— B 1e4aTHoM (opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TepeyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHMHI'€HTA 00yYaIOIIUXCSL.

IToxkazaTenu, KPpUTEPHHU M LIKAJIA OLEHKH C()OPMHUPOBAHHBIX KOMIIETEHIIUI

HanMeHoBaHuE OLIEHOYHOTO CpEJICTBA
Kon u HaumenoBanue "
Ne n/mt PesynpTatel 00yyeHus Texymmit [IpomexyTounas
HHAUKATOPa
KOHTPOJIb aTTecTalus
OIIK-1.1. 3naem  COBpPEMEHHBIH | OIPOC MO TEME, Bonpocs! Ha
Obnamaer ¢QyHIaMEHTAIBHBIMH | MAaTeMaTHYECKHUN naboparopHas 3auet 1-6
3HAHUSAMU B obJyiacTH | ammapar, OCHOBHEBIE | paboTa
MaTeMaTHYECKUX U | IpoOJeMBbl TPUKIaTHON
1 €CTECTBEHHBIX HAyK, TEOPHM | MaTEMaTHKH,
KOMMYHHKAIIAH. (dbyHIaMeHTaIbHOM
WHPOPMATHKH u
WHPOPMALTUOHHBIX
TEXHOJIOTHH
OIIK-1.2. Ymeem  ocymecTBIATH | OIpOC MO TEME, Bonpocs! Ha
Ymeer OCYIIECTBIATH | IEPBUYHBIN aHanu3 | 1abopaTopHas 3auet 6-10
NEPBUYHBIA cOOp W aHalu3 | TeHETHYECKUX pabora
MaTepuana, HWHTEPIpPEeTUPOBaTh | aJTOPUTMOB u
pa3iauyHbIe MaTeMaTU4YeCKUE | UIMMYHHBIX CHUCTEM,
OOBEKTEI. JIeNaTh BBIBOJL 0
BO3MO>KHOCTH (nmm
HELe1ecO00pa3HOCTH)
2 HIPUMEHEHUS
TEeHETUYECKUX
aJITOPUTMOB u
MMMYHHBIX CHCTEM K
PELIECHUIO 3a1aq
(dbyHIaMEeHTaIbHOM
WHPOPMATHKH u
WHPOPMALTUOHHBIX
TEXHOJIOTHH
OIIK-1.3. NMmeer  mpakTUdeckuil | ompoc 1o Teme, Bonpocs! Ha
NMeer mnpakTUYeCKHH  OMBIT | OMBIT peuieHus | abopatopHas 3auer 11-15
paboThI c pelIeHHeM | MaTeMaTHYeCKUX 3aaad | pabora
MaTeMaTHYeCKUX  334ad U | MOCPEICTBOM
3 MIPUMEHSET ero B | TEHETUYECKHUX
npodeccnoHaNbHON aJITOPUTMOB u
JESITENBHOCTH. MMMYHHBIX CHCTEM H
MPUMEHSET  €ro B
MPUKJIATHON
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MaTE€MaTHKeE,

(dbyHIaMeHTaIbHOM
HHpOpPMaTHKE u
WHPOPMALTUOHHBIX
TEXHOJIOTHSIX
OIIK-2.1. 3Haer OCHOBHBIE | OIIPOC IO TEME, Bonpocs! Ha
3HaeT OCHOBHBIE MOJIOKEHUS U | MOJIOKEHHUS u | nabopaTopHas 3auet 16-25
KOHIEMNINH B oOmacTy | KOHIENIMKA B 00JacTH | paboTa
MIpOrpaMMHUpPOBaHMUS, MPOTrpaMMHUPOBAHUS,
APXHUTEKTYPY SI3BIKOB | QPXUTEKTYPY  SI3BIKOB
MIpOrpaMMHUpPOBaHMUS, TEOpUH | MPOTrPaMMHUPOBAHUS,
KOMMYHHKAIIUH, 3HaeT | TEOPUH KOMMYHMKAIIVH,
OCHOBHYIO TEPMHUHOJIOTHIO, | 3HAET OCHOBHYIO
3HakoM ¢ mnepeuHeM 1O, | TepMHHOJIOTHIO, 3HAKOM
BKJIIOYeHHOTro B Enunsiil Peectp | ¢ MepeYHEM I10,
Poccuiickux nmporpamm. BKJIIOUEHHOTO B EAuHbII
Peectp Poccutickux
porpamm,
HEO0XOJUMOTO Uit
perieHus 3a1a4
MIOCPEACTBOM
TEeHETUYECKUX
aJITOPUTMOB u
MMMYHHBIX CUCTEM
OIIK-2.2. YMeeT aHanM3UpoBaTh | OMPOC IO TEME, Bonpocs! Ha
YMeeT aHamu3upoBaTh TUIOBHIE | TUIIOBBIE A3BIKM | TabopaTopHas 3auet 26-29
SI3BIKA MIPOrpaMMHUPOBaHUs, | IPOrpaMMHUPOBaHMUS, pabora

COCTAaBJIATH IMMPOrpaMMEI.

COCTABJIATh MPOrpaMMbL

JUId  pelieHus  3aj1ad
ONTUMU3ALIUHI
OIIK-2.3. NMmeer  mpakTUdeckuil | ompoc 1o Teme, Bonpocs! Ha
NMeer mnpakTU4eCKMH  OMBIT | OMBIT MHTErpanuu | JlabopaTopHas 3auet 30-37
perieHus 3a1a4d aHaJIN3a, | Pa3IUYHbIX TUTIOB | paboTa
MHTETpallMd Pa3IUMYHBIX THUIIOB | MPOTPAMMHOIO
MporpaMMHOTO  obecreueHus1, | obecrneueHus 10
aHanm3a TUIIOB | pEILIEHUs 3a1aq
KOMMYHHKAIIHH. (dbyHIaMEeHTaIbHOM
UHPOPMATHKH u
WHPOPMALTUOHHBIX
TEXHOJIOTUH
HOCPEICTBOM
TEeHETUYECKUX
aJITOPUTMOB u
MMMYHHBIX CHCTEM
OIIK-3.1. 3HaeT METOAbl TEOPHH | OMPOC IO TEME, Bonpocs! Ha
3Haer METOMBI TEOPHH | AITOPUTMOB,  METOJBI | JIabopaTopHas 3aueT 38-42
aJITOPUTMOB, METOJBI | CHCTEMHOTO u | pabora
CUCTEMHOTO M MPHUKIAJHOTO | MPHUKIATHOTO
MIPOrpaMMHUPOBaHUs, OCHOBHBIE | IPOTPAMMHUPOBAaHUSA B
MOJIOKEHUS! W KOHLENIMH B | 00JacTH  IPUMEHEHHS
obyacTtu MaTEMaTHYECKUX, | TEHETHUYECKHUX
WHPOPMALTUOHHBIX U | aTOPUTMOB u
MMUTAIMOHHBIX MOJIETIEH. MMMYHHBIX CUCTEM
OIIK-3.2. Ymeem COOTHOCHUTB | OIPOC IO TEME, Bonpocs! Ha
YMeeT COOTHOCHTH 3HaHMSA B | 3HaHUS B oOmacTu | aboparopHas 3auet 43-45
o0yiacTH  MPOTrpaMMHUPOBAHUS, | TPOTPAMMHUPOBAHUS, pabota
MHTEPIPETALUIO TPOUYNTAHHOTO, | ONPEAENATh U CO3/1aBaTh
OTIpENETATH u co3JaBarh | HH(QOpMAIOHHBIC
WHPOPMAIIOHHBIE pECYpCHI | pecypcsl Ha  OCHOBE
T100aTBHBIX CEeTEH, | TeHETHYECKHUX
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06pa3OBaT€J'H>HOFO KOHTCHTAQ, | aJITOPUTMOB n
CpCACTB TCCTUPOBAHNA CUCTCM. HMMYHHBIX CUCTCM

OIIK-3.3. Nwmeet npakTudeckuit OIIpOC TIO TEME, Bonpocs! Ha
HNMeer mnpakTU4EeCKMH  OMBIT | ONBIT IPUMEHEHHS naboparopHas 3auet 46-47
MIPUMEHEHUS pa3paboTku | pa3paboTku pabota

MPOrpaMMHOTO 00ECIEYeHUsT U | MPOTrPaMMHOTO
TECTUPOBAHMUS  MPOTPAMMHBIX | OOCECIICUCHHsSI HA OCHOBE
MTPOJYKTOB. FEHETHYECKUX U

9 MMMYHHBIX aJITOPUTMOB
pEIICHUs] OCHOBHBIX
3ama4 B o0JyracTu
WHPOPMATHKH U
MaTeMaTUYECKOrO
MOJICTTUPOBAHHS

TunoBble KOHTPOJILHBIE 32/IAHUS HJIN HHbIE MATEPHAJIbI, He00XOAUMBIe VISl OLeHKHU 3HAHMI,
yYMeHMii, HABBIKOB M (MJIM) ONbITA [eATEJbHOCTH, XapaKTepH3yIIIUX 3Tanbl (pOPMHUPOBAHUS
KOMIIeTeHIUii B Npolecce 0CBOeHUs 00pa30BaTeIbHOM MPOrpaMMbl

Oopasen PI'3 — 3aganus Ha pa3pa0oTKy aJIropuT™Ma M KOMINbIOTEPHOH
NPOrpamMMblI

PF3 COCTABJIACTCA U BbIAACTCA IMMPCIIOAABATCIICM U IIPCACTABIACT coboit KOM6I/IHaL[I/I}O Pa3JIMYHBIX TUIIOB
TCHCTUYCCKHUX OIICPaTOPOB.

Hanpumep, 3agana KoMOMHAIHS:

1A +2(A, C) + 3(A, B) + 4(A, C, G, L) + 5(B, H) + 6(B) + 7(A).

OTa 3amuch COOTBETCTBYET ClleAyloleMy 3azaHuio: “Pazpabotath u peannzoBaTb NpOrpammy,
BBITTOJIHAOIITYTO CJICAYIOINEC TCHCTUYCCKUC OIICpallui - 6I/IHapHOC KOAWPOBAHUEC XPOMOCOM; BApHUAHTHI CTPATCTUU
CO3a1aHHuA HaYaJIbHOU NOIIYJAIUN Ha OCHOBE CTPAaTCrun “o;[esma” n (I)OKyCI/II)OBKI/I; CCIICKIIUA - cnyqaﬁHaﬂ u 110
BaﬂaHHOﬁ MIKaJIC; OICPATOPBI KPOCCUHIOBEpA — CTAHAAPTHBIC! OZ[HOTOIIG‘-IHHﬁ u MHOFOTO‘-IC'{HI:Iﬁ, HYaCTUYHO
COOTBGTCTBYIOH_II/Iﬁ OI[HOTOHC‘IHLIﬁ 1 Ha OCHOBEC YHCCJI q)I/I60Ha‘-I‘-II/I; OICPpaTOpPhbl MYTALIUU - TOYCUHAA MyTallud U
TPaHCJIOKALUsA, SJINTHBIN OT60p; U pa3BUTHUC MMOMMYJISINUU HA OCHOBE CXEMbl MUKPO3BOJIIOLUN.

1. Koouposanue xpomocom

A. bunapnoe.

B. Yucnosoe.

C. BexropHoe.

1. Cmpamezus co30anusi HAUANLHOU NONYAAYUU
A. Crparerus “onesna’.

B. Crpaterus “apoOoBuka’”.

C. Crpaterust poKycupoBKH.

1I1. Buo cenexyuu

A. CrnyuaitHas.

B. Cenekuus o 3aJaHHOI MIKAJeE.
C. DnuTHASL.

D. TypHupHas.

E. Wubpunusr.

F. IubGpunuzanusi.

1V. Onepamop xpoccuneosepa

CrannapTHBIA OTHOTOUCYHBIH.

CranaapTHBIN IBYXTOUYEUYHBIH.

CrangapTHBIH MHOTOTOYCYHBIH.
YHuBepcaabHbIN.

YnopsiiounBaronuii O JHOTOYCUHBIH.
YnopsaounBaromuil AByXTOUEUHBIH.
YacTU4HO COOTBETCTBYIOUIUI OJJTHOTOYCUHBIH.
HacTUYHO COOTBETCTBYIOLIUI ABYXTOUCUHBIH.
[uknrueckui.

“Kamgueri”.

FEEZOmmOOwR
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K. OK nHa ocHOBE «30JI0TOTO CEUCHUS.
L. OK Ha ocHoBe uncen ®ubonayyw.

V. Onepamopwi mymayuu u uneepcuu

A. [Ipocras.

B. Toueunas.

C. OOwmeHa.

D. OOMeHa Ha OCHOBE «30JI0TOTO CEUCHUSD).
E. O6menHa Ha ocHOBe unces OudoHaYYH.
F. WNuBepcus.

G. Jynnukanmst.

H. Tpancaokanus.

I. Tpancno3unusi.

V1. Onepamop ombopa

A. [IponoprimoHaabHBIN.

B. OJIUTHBIN.

C PaBHOBEpOATHBII.

VII. Cxema 260n10yuu

A. MuxkposBononys.

B. MaxkposBosnonus.

PazpaboTtanHas mporpamma JOJKHA YIOBIETBOPATH CICAYIOIIMM TPEOOBAHUSIM:
- oOecrneuyuBaTh BBOJ MaTpHIIBI M BEKTOpa U3 (aiisa, onpeaensieMoro nojab30BaTeiaeM;

- o0ecrieynBaTh BBIBOJ| pe3yJibTaTa MEPEMHOKEHH B (Daiil v MPOBEPKY PE3yIbTATOB ITyTEM
BBIYMCIICHUS] HEBS3KU C TPAAULIMOHHBIM II0JX00M;

IlepeueHb BONPOCOB, KOTOPbIE BLIHOCSTCS HA 324eT BO 2 ceMecTpe

1. B uem 3akiroyaeTcs 3BOIIOIMOHHBIN TOMCK?

2. Tlosicuute cMBICI MOHATHUSA "TeHeTHUEeCKue anropuTmbl”. [IpuBeuTe OCHOBHBIE LIENU U 3a/1a4U
TE€HETUYECKUX aJTOPUTMOB.

3. OcHOBHBIE MOHATHS M OIpPEAEIEHUS T€HETUYECKUX aJrOPUTMOB. Bbiaenure OCHOBHBIE
OTJIMYUTEIbHBIE 0COOCHHOCTH T'€HETUYECKHUX aITOPUTMOB. UTO Takoe 1eeBast QyHKIUS B T HETUIECKUX
anroputMmax?

4. Tlepeuncnure npeaBapUTEIbHBIC 3TANbl PA0OTHI TEHETHUECKUX AITOPUTMOB.

5. Kakum 00pa3oM B reHETUYECKHX aIrOPUTMAaX OCYILECTBIISIETCS BEIOOP crioco0a MpecTaBIeHHS
pewenus’?

6. Kak mpousBonutcst pa3paboTKa ONEpaTopoB CIyYyallHBIX HW3MEHEHHH B T'€HETHYECKUX
anroputMax?

7. Kakue criocoObl «BBDKHUBAHMS» PEIICHUH B TEHETUYECKUX aIrOPUTMAax BbI 3HaeTe?

8. JlaiiTe ompexneneHUe MOHATUS NPUHLUIA W NPUBEAUTE MPUMEPHl NMPUHIUIIOB MOCTPOCHUS
TE€HETUYECKUX aJTOPUTMOB.

9. Kakum obpazom onpezaensercs 3pPeKTUBHOCTh FTeHETUYECKOTO anroputma?

10. IIpuBenuTe yeThIpe OCHOBHBIX MPUHIIHIA (POPMUPOBAHUS HAUATBHOM MOMYJIALNY.

11. JlaliTe ompezneneHue onepaTopa B AITOPUTME U T'€HETUUYECKOro ormepartopa. lloscHute
ornepatop penponykuuu. llpuBenute OCHOBHBIE BUABI ONEPATOPOB PEMPOAYKLUUHU (CEJIEKLIMH).
IIpuBeauTe OCHOBHBIE CTPATETUH PeATM3ALMK ONIEPATOPA PENPOTYKIIUH.

12. Omnpenenure NOHATHE IIPEABAPUTENBHASI CXOAUMOCTD aJITOPUTMAY.

13. JlaliTe ompezneneHue onepaTopa B AITOPUTME U T€HETUUYECKOro ormepartopa. lloscHute
peayiM3alMio MPOCTOro olnepatopa KpoccuHrosepa. [losicHuTe peanus3anmio JAByX TOYEUYHOTO,
LUKJINYECKOT0, YHUBEPCAIBHOI'O OllepaTopa KPOCCUHIOBEpA.

14. JlaliTe ompeneneHue olepaTopa B aIrOpUTME M TE€HETHYECKOro omeparopa. B uem
3aKJIF0YAETCs peaan3alus yIops104€HHOr0, YaCTUYHO-COOTBETCTBYIOLIETO ONIEPATOPA KPOCCUHIOBEPA.

15. TlosicHuTe OCHOBHYIO HJEIO KaJIHOTO alropuTMa. B yem 3akirouaercs peanu3aius KagHoro
oreparopa Kpoccunrosepa. [IpuBeaure npumep paboOTHI KaJHOTO ONEpaTOpa KPOCCUHTOBEPA.

16. Onuiute OCHOBHBIE orepaTopbl MyTanuu. [loscHUTE peanu3aluio MPOCTOro omeparopa
MYTallUH.
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17. B uem 3akirodaercst peannzanus oneparopa uHBepcuu? [losicHUTEe peannzanuio orneparopa
TpaHCJIOKaIuK. B yeM 3akiouaercs peaiu3aius onepaTopa TpaHCIO3ULIUHU?

18. IlpuBenute mpumep paboThl omepatopa cerperauuu. lloscHUTE peanu3anio orneparopa
ynaneHusi. B yem 3akiodaercs peainzanus onepaTopa BCTaBKU?

19. Tlosichure npUHIUNBI PabOTHl omepaTopa peayKuuu. B uem 3akiodaercss oneparop
peKoMOMHAUU?

20. IlpuBenute mpuMepbl omnepanuii o0bEIWHEHMS, MEPECeUCHHS U Pa3HOCTH XPOMOCOM U
MTOIYJISLIAMN.

21. Oxapakrepu3yiTe IpOCTOW FEHETUUECKUIN aJITOPUTM.

22. TlosicHuTe CMBICIT MOHATHS "A0JOH" B IPOCTOM T'€HETHYECKOM JITOPUTME.

23. TlpuBenute (QyHAAMEHTAIBHYIO TEOpEMY I MPOCTOr0 TEHETHMYECKOrO aJrOpUTMA.
[TpuBenure yacTh GyHAAMEHTAILHONW TEOPEMBI ITPOCTOTr0 TeHeTHYeckoro anropurMa aist OP.

24. TlpuBenute (QyHAAMEHTAIBHYIO TEOpEMY I MPOCTOTO TEHETHMYECKOrO aJrOpUTMA.
[TpuBenuTe yacTh GyHAAMEHTAILHONW TEOPEMBI ITPOCTOTr0 reHeTHnYeckoro anropurMa ais OK.

25. TlpuBenute (QyHAAMEHTAIBHYIO TEOpEMY Ui MPOCTOrO TEHETHMYECKOrO aJrOpUTMA.
[TpuBenute yacTh GyHAAMEHTAILHONW TEOPEMBI TPOCTOI0 TeHEeTUYECKOro aropurMa st OM.

26. IlpuBenuTe mMpuUMep BBIUMCICHUS BBDKUBAIOMIMX IIAOJOHOB Ha OCHOBE (pyHIaMEHTAIHHON
TEOPEMBI IPOCTOTO TEHETHYECKOTO aIrOPUTMA.

27. TlpuBenuTe TNpHUMEP TIOCTPOCHUS TPOU3BOIBHON (POpPMaIbHON CHUCTEMBI TE€HETHYECKHX
QJITOPUTMOB.

28. TlosicHuTe OCHOBHBIE CTPAaTETWU B3aUMOJICHCTBHS METOJOB ABOJIOIMOHHOTO U JIOKAJIHLHOTO
TIOUCKA.

29. Kakue onTUMH3alMOHHBIE 3afadyd S(PQGEKTUBHO pelaTh HpU TOMOIIM Te€HETHUYECKHX
aJITOPUTMOB?

30. B uem ocHOBHas ujaesd NPUMEHEHHsS TCHETUYECKOTO alfOpUTMa JJIs PEILICHUs 3a7adu
pa3buenus rpada Ha yactu?

31. B uem ocHOBHas ujaesd NPUMEHEHHsS TCHETUYECKOrO alrOpUTMa JJs PELICHUs 3a7adu
KOMMHUBOsDKepa?

32. B uyem oOcHOBHas ujaesd NPUMEHEHHsS TCHETUYECKOTO alfOpUTMa JJIs pELICHUs 3a7adu
packpacku rpada?

33. B uem ocHOBHas ujaesd NPUMEHEHHsS TCHETUYECKOrO alrOpUTMa JJIs pELICHUs 3a7adu
BBIJICTICHUS KKK B Tpade?

34. B uem oOcHOBHas ujaesd INPUMEHEHHsS TC€HETUYECKOrO alfOpUTMa JJIs pEIICHUs 3a7adu
BBIJICJICHUS] HE3aBHCUMBIX ITOJAMHOXKECTB B rpade?

35. B uem ocHOBHas ujaesd NPUMEHEHHsS TCHETUYECKOTO alrOpuTMa JJIs pEILICHUs 3a7adu
OIpeIesIeHUs IJIaHAPHOCTH rpada?

36. B uem ocHOBHas ujaesd NPUMEHEHHsS TC€HETUYECKOTO alrOpUTMa JJIs pELICHUs 3a7adu
orpeneneHus: usomopgpusma rpadon?

37. KakuMm 00pa3oM MOXHO MPUMEHUTh TE€HETHUYECKUH alrOpuTM Ui peIleHUs 3a7adu
M30MOP(HOTO BIOKEHUS?

38. Kakum o00pa3oM MOXHO CpaBHUTH ASPPEKTUBHOCTH T'€HETHUYECKOTO U 3IBPHCTUYECKOTO
JITOPUTMOB pEIICHHs ONTUMHU3AIMOHHBIX 3a/1a4?

39. Buonorndyeckue OCHOBbI UMMYHHBIX CUCTEM.

40. O630p MeTo0B MMMYHHOI onTuMu3anuu: merogq CLONALG.

41. OG630p METOI0B IMMYHHOH ONTHUMHU3aLUHU: MeTo 1 opt-AiNet.

42. O0630p METOI0B IMMYHHO# onTuMu3anuu: meron BCA.

43. O030p METOI0B UMMYHHOI onTumu3zaruu: Mmetoq HIA.

44. O0630p METOJI0OB UMMYHHOI onTuMu3auu: Meto] [-opt-AiNet.

45. 0O0630p meTo10B UMMYHHOM onrtumu3zarun: Meto T-Cell Model.

46. Ontumu3anys ¢ MOMOLIBI0 MOJIEIN UMMYHHOU CETH.

47. ANropuT™m Ha OCHOBE UCKYCCTBEHHOW MUKPOMMMYHHOU CUCTEMBI.

Koo konmponupyemoit komnemenyuu: OIIK-1, OIIK-2, OIIK-3.

Metoauyeckue MaTepuasbl, ONpee/siiOlHe NPouelypPbl OLEHUBAHMSA 3HAHMI, yYMEHMI,
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HABBIKOB M (WJIM) ONBITA [IeATEJbHOCTH, XapaKTepU3yWIIUX JTanbl (POPMHUPOBAHUA
KOMIIeTeHII M.

Jlnist yeremHo# ciaum 3auera HE0OXOJUMO OCBOUTH TEOPHIO B paMKaxX MEPEYHCICHHBIX BBIIIE
BOIPOCOB K 3ayeTy, YCIEUIHO BBIINOJHHUTH JIAOOpAaTOpHbIE pabOTHl M CHPABUTHCS C pacueTHO-
rpaduuecKuM 3aJaHUEM, IPUMEP KOTOPOTO MPEACTABIICH BBIIIE.

Kpurtepuu onieHMBaHUs K 3a4eTy

"3aver" - M3IOKEHHBIH MaTrepHand (paKTUYECKH BEpEH, HAJMYME TITyOOKHUX HCUEPIBIBAIOIINX
3HaHUI B 0OBEMe MpPOHAEHHOW NPOTrpaMMbl JUCHUIUIMHBI B COOTBETCTBUU C IOCTaBICHHBIMU
nporpaMMoil Kypca LelMsIMH W 3ajadyamMu OOyueHHsl; TNpaBHIbHBIC, YBEPEHHBIC MACWUCTBUS TI0
IIPUMEHEHHIO MOJIYYEHHBIX 3HAHUI Ha NPAaKTUKE, TPAMOTHOE M JIOTUYECKH CTPONHOE H3JI0KEHHE
Marepuaia Ipu OTBETE, YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JOIOJHUTEIbHOU JTUTEPATYPOH;

- HaJU4Yue TBEPAbIX M JOCTATOYHO IIOJIHBIX 3HAHUM B 00beMe NPOWICHHON MpPOrpaMMBI
JUCLMILIMHBI B COOTBETCTBUH C LIEJIIMU O0YUYEHUS, IPABUIIBHBIE IEHCTBUS 110 IPUMEHEHHUIO 3HAHUN
Ha IPaKTHKE, YETKOE MW3JI0KEHHE MaTepuana, JOIMYCKAaloTCsl OTHAEIbHbIE JIOTUYECKUE U
CTWJINCTUYECKHE MTOTPEIIHOCTH.

IIpakTHyeckue 3agaHust BbINOJIHEeHbI Ha 60-100%.

"He 3auer' (OLIEHKa HEYJIOBJIETBOPUTEIHHO) - OTBETHl HE CBS3aHBI C BOINPOCAMH, HATUYUE
rpyOBIX OMIMOOK B OTBETE, HEMOHMMAaHHME CYIIHOCTH M3JaraeMoro BONpOca, HEyMEHHE MPUMEHSTh
3HAaHUS Ha IMPAKTUKE, HEYBEPEHHOCTb M HETOYHOCTb OTBETOB HA JIOINOJHUTEJIbHBIE U HABOASAIINE
BOIIPOCH». BbInojiHeHO MeHee 60% nmpakTHYeCKUX 3a/1aHUI.

5. Ilepeyenb y4eOHOUl JuTepaTypbl, HHPOPMALUOHHBIX PeECypcoB U
TEeXHOJOTHUM

5.1. Y4eOnas aureparypa
5.1.1 OcHoBHas JuTEpaTypa:

1. Hemkos, P. M. I'eneTnuecKue anroputMsl : ydeOHOE 1mocoOue (1abOpaTOpPHBIA MPAKTUKYM) :
Hanpasienue noAaroroBku 09.03.0 MudopmamonHble CUCTEMBl U TEXHOJOTHH : MPAKTUKYM :
[16+] / P. M. HemkoB ; CeBepo-KaBkasckuil enepanbueiii yHuBepcuter. — CtaBpomnoip :
Cesepo-Kaskasckuii @enepanbhblii yausepceureT (CKDY), 2021. — 102 c. : ui., Tabn. — Pexum
nocryna: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=712328 (nata
obpamenusi: 30.05.2024). — bubnuorp. B KH. — TeKcT : 37€KTPOHHBIH.

2. Epemees, A. B. DieMeHTBI TEOPUH IBOJIIOIMOHHBIX aJTOPUTMOB : yueOHOE mocobue : [16+] /
A. B. EpemeeB ; OMckuii rocynapctseHHbii yHuBepcuteT uM. @. M. JloctoeBckoro. — OMCK :
Omckuii rocynapctBeHHbI yHUBepeuteT uM. @.M. [locroeBckoro (OMI'Y), 2024. — 82 c. —
Pexum JOCTyIa: o MIOJIIHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=714115 (nara obpamenus: 30.05.2024). —
bubGmuorp. B kH. — ISBN 978-5-7779-2677-7. — TeKcT : 31€KTPOHHBIH.

3. Owmenbsnenxko, 5. DBOMIOMOHHEIE HepoceTn Ha sa3bike Python : yueOnoe mocobue : [16+] /
S. OmenssineHko ; niep. ¢ anri. B. C. SluenkoBa. — Mocksa : [IMK Ilpecc, 2020. — 310 c. : un. —
Pexum JOCTyIa: o MIOJIIHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=602179 (mata obpamenus: 29.05.2024). —
ISBN 978-5-97060-854-8. — TekcT : 3E€KTPOHHBI.

4. Asepuenkos, B. 1. OCHOBBEI MaTEMaTHYECKOTO MOJIETMPOBAHHUS TEXHUYECKUX CHCTEM : y4eOHOE
nocodue : [16+]/B. 1. ABepuenkos, B. I1. ®exopos, M. JI. Xeiideu. —4-e u3a., crep. — Mocksa
: @®JIMHTA, 2021. — 271 c. : cxem., wi., Tabm. — Pexxum pocryma: mo MOAMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=93344 (nara obpamenus: 29.05.2024). —
bubmumorp. B kH. — ISBN 978-5-9765-1278-8. — TeKcCT : 21€KTpOHHBIH.

S. Bproxomurnkuii, 0. A. VcKycCTBeHHBIC HWMMYHHBIC CHCTEMbl B HH()OPMAIIMOHHON
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6e3omacHocTH : yuebHoe mocobue : [16+] / FO. A. bproxomuukuii ; FOxHbI (enepanbHbIi
yHuBepcureT. — PoctoB-Ha-Jlony ; Taranpor : FOxubIit henepanbuelii yausepcurtert, 2019. — 148
C. : wi.,  Tabm., cxeM. —  Pexum = pmocryma: 0  TIOAIHUCKE. —
URL: https //biblioclub. ru/mdex php?page=book&id=577701 (mara obpamenus: 30.05.2024). —
bubmuorp.: c. 139 - 144. — ISBN 978-5-9275-3212-4. — TekcT : 371€KTPOHHBIH.

5.1.2 JlonoJIHMTe/IbHAS JIUTEpaTypa

1. Kapnenko, A. II. CoBpemMeHHBIE aITOPUTMbl IIOMCKOBOM ONTHUMH3ALMM : aQJITOPUTMBI,
BJIOXHOBJICHHBIE IPUPOIOH : yueOHoe nocobue / A. I1. Kapnenko. — 2-e u3a. — Mocksa : MI'TY
um. H.D. baymana, 2017. — 448 c. : tabmn., rpad., cxem., ui. — Pexum goctymna: mo moanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=560390 (nata obpamenus: 29.05.2024). —
bubmuorp.: c. 420-421. — ISBN 978-5-7038-4634-6. — TeKcT : 3NE€KTPOHHBIH.

2. T'nankos, JI.A. I'enetnueckue anroputmel / JIL.A. I'magkos, B.B. Kypeiiuuk, B.M. Kypeitunk ; mos
pea. B.M. Kypeiiuuk. — Mocksa : @uzmartiut, 2010. — 317 c. — PexxuMm goctyna: mo mognucke. —
URL: http://biblioclub.ru/index.php?page=book&id=68417 — ISBN 978-5-9221-0510-1.

5.2. Ilepuonnueckas auTeparypa

ABTOMATHKa U BEIYMCIIUTEIbHAS TEXHHUKA.

Pedepatunsiii sxypuan BUHUTHU

Basp1 nanneix komnanuu «Mct Beioy http://dlib.eastview.com
Onextponnas 6udmroreka GREBENNIKON.RU https://grebennikon.ru/

el S

5.3. UnTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe NpodeccCHOHATbHBIE 0a3bl JAHHBIX U
HH(popMaOHHBbIE CIPABOYHbBbIE CHCTEMBI
J1eKTPOHHO-0u0IMoTeuHbIe cucTeMbl (IBC):
9BC «FOPAWT» https://urait.ru/
9BC « YHUBEPCUTETCKA 51 BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBbC «BOOK.ru» https://www.book.ru
OBbC «ZNANIUM.COM» www.znanium.com
OBbC «JIAHb» https://e.lanbook.com

Nk W=

IIpodeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst m3natensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubnuorexa (HIbB) http://www.elibrary.ru/
[TomHOTEKCTOBBIC apXUBBHI BEAYIIUX 3aMaIHBIX HAyYHBIX KypHAIIOB Ha Poccuiickoit miatdopme
HaquLIX xypuazoB HOMKOH http://archive.neicon.ru

7. HanuonanpHas AJIEKTPOHHAS oubroTeKa (moctyn K DJEKTPOHHOU oubmmoTeke
nuccepranuii Poccuiickoit rocynapcteenHoi oubnuotexu (PI'B) https:/rusneb.ru/

8. Ilpesunentckas oubmmoreka uM. b.H. Enprmna https:/ www.prlib.ru/

9. DOnexrponnas koyekuus Oxcdopackoro Poccuiickoro ®onaa

https://ebookcentral.proquest.com/lib/kubanstate/home.action

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

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

12. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

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

14. zbMath https://zbmath.org/

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

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

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

18. YHuuBepcurerckas nnpopmaunonHas cucrema POCCHUS http://uisrussia.msu.ru

Sk

NHdopManHOHHbIE CIPABOYHbIEC CHCTEMBbI:
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1. KoncynbtanT [Tntoc - cripaBouHas mpaBoBasi cucTeMa (JIOCTYI MO JOKAIBHOW CETH ¢ KOMITBIOTEPOB
OMOIMOTEKN)

Pecypchl cBOGOTHOTO ToCTyNA:

1. AwmepukaHckas nateHTHas 6aza maHHBIX http:/www.uspto.gov/patft/

2. TlonHbIe TEKCTHI KaHAJICKUX TUCCepTanmii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHCTEPCTBO HAayKH U BBICIIETro obpa3oBanus Poccuiickoit denepaunu
https://www.minobrnauki.gov.ru/;

5. ®epepanbHblii mopTan "Poccuiickoe obpazoBanue” http://www.edu.ru/;

6. Hudopmanmonnas cucrema "EquHoe okHO 1ocTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomtekuuns nudpoBeIX 00pa3oBaTenbHBIX pecypcoB http://school-collection.edu.ru/ .

8. ®depnepanbHblil HeHTP HHPOPMALMOHHO-00pa3zoBaTenbHbIX pecypcoB (http:/feior.edu.ru/);

9. Ipoext ['ocymapcTBeHHOTO HHCTUTYTA pycckoro sizbika uMenn A.C. Ilymkuna "O6pa3oBaHue Ha
pycckoMm" https://pushkininstitute.ru/;

10. CnpaBouno-uH(popMaunoHHBIN mopTan "Pycckuii s3b1k" http://gramota.ru/;

11. Cnyx0a TeMaTHUECKUX TOJKOBBIX cioBapeil http://www.glossary.ru/;

12. Cnoapu u 3HIHKNIONEANH http://dic.academic.ru/;

13. OGpa3oBatenbHblii noptan "Yyeba" http:// www.ucheba.com/;

14. 3akonompoekt "O6 ob6pazoBanuu B Poccuiickoit @enepaunu". Bompocs! u otBeTs! http://xn--273--
84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbBIE JJICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popManuoHHbIe pecypebl Kyol'y:

1. Cpena MomynsHOTO TuHaMu4eckoro o0yuyenus http://moodle.kubsu.ru

2. ba3a y4eOHBIX IUTaHOB, y4eOHO-METOANYECKIX KOMIUIEKCOB, ITyOIMKanuii 1 KoH(epeHIni
http://mschool.kubsu.ru/

3. bubmmoreka HHOPMAIIMOHHBIX PECypcOB Kadeapsl HHPOPMAIMOHHBIX 00pa30BaTEIbHBIX
TexHoJyorui http://mschool.kubsu.ru;

4. DOmnektpoHHEHI apxuB gokymMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTeNbHBIC Pecypchl Kadeapbl MHGOPMALMOHHBIX CHUCTEM M TEXHOJIOTHH B
obpazoBanuu Ky6I'Y u HayuHo-meronudeckoro xxypHana "HIKOJIBHBIE I'OJbI" http://icdau.kubsu.ru/

6. MeToanueckue yKazaHus 1Jis 00y4AKOLIUXCH 110 OCBOCHUIO THCIHUILIHHBI
(MoayJis)

[To xKypcy nmpeaycMOTpPEHO MPOBEACHUE JIEKIMOHHBIX 3aHSATHM, HA KOTOPBIX Aa€TCS OCHOBHOM
CHCTEMaTH3UPOBAHHBINA MaTepHal, 1a00paTOPHBIX PabOT, KOHTPOJIbHOW PabOTHI, 3a4eTa.

BaxueWmmM »3TaroM Kypca SIBISIETCS CaMOCTOATENbHas paboTa MO JUCHUIUIMHE C
HCII0JIb30BAaHNUEM YKa3aHHBIX JINTEPATYPHBIX HCTOUHUKOB U METOAMYECKHUX YKa3aHUH aBTOpa Kypca.

Bunst u gopmbr CP, cpoku BbIMONHEHUS, (POPMBI KOHTPOJISE NMPUBEICHBI BBIINIE B JIaHHOM
JOKYMEHTE.

Jl1s mydniero oCBOEHMsI JMCUUILIMHEI ITpy 3amurte JIP cTyAeHT OKEeH OTBETUTh Ha HECKOJIBKO
BOIIPOCOB M3 JIEKIIMOHHOW YacTH Kypca.

B ocBoeHnM 1UCHUIUIMHBI MHBAJIMAAMM U JIMLIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS
OosblIOE 3HAUYEHHWE MMEET WHIMBUAyalbHas yuyeOHasi pabora (KOHCYJIbTAlMU) — JONOJHHUTEIBHOE
pa3bsiCHeHHE yueOHOro Marepuasa.

WunuBuyanbHble  KOHCYJBTAllMM 1O  TNPEAMETY  SIBIISIIOTCS  BaXHBIM  (pakTopom,
CIOCOOCTBYIOUIMM WHAWBUYATU3alUN O0YUYECHHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa MEXKIY
npernojaBaTeieM M OOy4aromMMCS WHBAJIMAOM WJIM JIUIIOM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
310POBBSL.
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7. MaTepl/IaJIbHO-TeXHI/I‘IeCKaSI 6333, HeoOXoauMasi s OCYIIECCTBJICHUSA
Oﬁpa3OBaTeJIbHOFO npounecca mo IMCIuuIJInHE

HanMenoBanne cnenuaibHBIX
ITOMEIICHUH

OcCHaIIEHHOCTh CIEIHAIbHEIX
ITOMEIICHUH

HepequL JIMICH3WMOHHOI'O
IMporpaMMHOTIO obecreucHuUs

VYueOnnle ayJIuTOPUHN TUTSE
MPOBENEHHS 3aHATHH JIEKITHOHHOTO

tuna (ayn. 129, 131, A305).

MeOGenb: yueOHas mebenb
TexHudeckue cpeacTBa 00yYCHUS:
MPOEKTOP, IKPaH,
KOMITBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM ITPOTPAMMHBIM
obecneuenuem (I10)

PowerPoint, noctyn k Microsoft
Teams

VuebOHble Jinic:
MPOBEICHHUS 3aHATHN
CEMUHAPCKOTO THUIA, TPYIIOBBIX U
WHAWBUAYATbHBIX KOHCYJbTAIHH,
TEKYIIETo KOHTPOJIS 5
MPOMEKYTOYHON aTTecTaluu ay/i.

129,131, A305

ayJUTOpUH

Mebensb: yueOHas MmeOenb
TexXHHUYECKHE CPEACTBA OOYUCHHS:
9KpaH, KOMIIBIOTEP
O6opynoBaHue: KOHIUIIHOHED

PowerPoint, noctyn k Microsoft
Teams

VYueOnnle ayJIuTOPUH TUTSE
npoBeneHus J1abopaTopHBIX padoT.
JlaGoparopus (aya. 102-106, A301-

Mebensb: yueOHas MmeOenb
TexXHHYECKHE CPEACTBA OOYUCHHS:
9KpaH, MPOSKTOP, KOMITBIOTEP

CHCTEMBI TPOrPaMMHUPOBAHUS Ha
SA3BIKAX ~ BBICOKOTO  YPOBHS,
CETEeBOM JOCTYIl K pecypcam, B

303). Oo6opynoBanue: gactHoctu C++, Object Pascal u
mp. c BO3MOKHOCTBIO
MHOTOIT0JIb30BaTEILCKOM
paboThI
Jnst  caMocTosTenbHOW  pabOThl  OOydaromuxcs  MPEAyCMOTPEHBI  MOMEIIEHUS,

YKOMIUIEKTOBAHHBIE CHELUAIN3UPOBAaHHONW MeOEbl0, OCHAILEHHBIE KOMIIBIOTEPHON TEXHMKOW C
BO3MOKHOCTBIO TOAKIIOUEHUsT K cetu «VHTepHeT» u obecredeHHeM [OCTyNa B AIIEKTPOHHYIO
MHPOPMALMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCHUTETA.

HaumeHnoBaHue TOMeIeHNN IS
CaMOCTOSTEIHHON paOOThI
o0yJaronxcs

OCHAIIIEHHOCTh MOMEIICHUH TSt
CaMOCTOSITEIIBHOM PabOTHI
oOyuaronuxcs

HepequL JIMICH3WMOHHOI'O
MporpaMMHOTO obecreucHuUs

ITomemieHue st CaMOCTOITEILHOM
paboTHI 00YJArOIIUXCS (YUUTATHHBIN
3a1 Hayunoit 6ubnnorexn)

MeOGenb: yueOHas mebenb
Kommnekr  cnenumann3npoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJIBI
ObopynoBaHue:  KOMIBIOTEpPHAs
TEXHUKAa C MOJIKIIOYEHHEM K
WHPOPMALTUOHHO-
KOMMYHHKaIMOHHON
«HTEepHeT» U
3JEKTPOHHYIO

cetu
JOCTyIIOM B
WHPOPMALMOHHO-
o0pa3oBaTelbHyI0 cpeny
o0pa3oBaTeNbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, OOECIICUNBAIOIICS
JAOCTyl K  CETH  HWHTEPHET
(mpoBozHOE COeIMHEeHNE u
OCCIIPOBOJIHOE  COCJMHEHUE IO
texaonorun Wi-Fi)

Hoctyn MEYaTHBIM u
3IIEKTPOHHBIM

WHPOPMATMOHHBIM pecypcam

ITomemieHue st CaMOCTOITENLHOM

Mebensb: yueOHas MmeOenb

CHUCTCMBI IPOTPpaMMHUPOBAHUA HA

pabotel oOyuaromuxcs (ayn. 146 ) | Kommuiekt — crnenuanusupoBaHHo# | s3eikax C++ m Object Pascal ¢
MeOeH: KOMITBIOTEPHBIE CTOJIBI BO3MOXHOCTBIO
Ob6opynoBaHue:  KOMIBIOTEPHAsI | MHOTOIIOJIB30BaTEIbCKOM
TEXHUKAa C MOJKIIOYEHHEM K | paboThI
WHPOPMALTUOHHO-
KOMMYHHKaIHOHHON cetn

((I/IHTepHeT» )4 AOCTYIIOM B
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ANEKTPOHHYIO  MH(POPMaIMOHHO-
00pa3oBaTelbHYyI0 cpeny
o0pa3oBaTeNbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opynoBaHue, OOECIICYNBAIOIICE
JAOCTyl K  CeTH  HWHTEpHET
(mpoBozHOE COeIMHEeHNE u
OCCIIPOBOJHOE  COCJMHEHUE IO
texHonoruu Wi-Fi)
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