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1 OBBEKT, HEJIb U 3ATAYU OCBOEHUA JUCHUIIJIMHBI

JlucuuiiiHa paccMaTpyBaeT OCHOBHBIE HJIEHM U METOJbI, UCIOJIb3yeMbIE MpPHU
MPOEKTUPOBAHUHN COBPEMEHHBIX CHCTEM HCKYCCTBEHHOTO HHTeIieKTa. OCBOUB H3J0-
KEHHBIE METOJIbl U MOJXO0Jbl, OOYYAIOIIUICSI CMOXKET CaMOCTOSATEIbHO MPUCTYIUTh K
pa3pabOTKe UHTEIUIEKTYAIbHBIX CUCTEM B POJIM UHXKEHEPA M0 3HAHUSIM.

Heabio TUCHUILIHHBI SBIISIETCS (DOPMUPOBAHKE Yy 00YyUAIOIIUXCS TEOPETUUECKUX
3HAHUW ¥ MPAKTUYECKUX HABBIKOB B OOJACTHU CHUCTEM HCKYCCTBEHHOTO WHTEJUIEKTa U
OCHOBHBIX METOJIOB MAIIIMHHOTO 00 YyYEHUSI.

B pesynbrare 0CBOCHUS TUCHUIUIUHBI 00 yYarOIIUICS TOJKEH

3HATHh METOJIbl CHCTEMHOT0 M KPUTHYECKOIO aHalhu3a, METOJUKHU pa3padOTKu
CTpaTeruu AEUCTBUU ISl BBIABJICHUS U PEIICHUS TPOOJIEMHBIX CUTyalluid; OCHOBBI Me-
TOJOJIOTMM HAYYHBIX HCCIIECIOBAHUIN C HCIOJIb30BAaHUEM MaTEMaTHUUYECKUX MOJENEH B
Pa3IUYHBIX TMPUKIAAHBIX O00JIACTSIX, MPUOPUTETHHIC HAIMPABICHUS PA3BUTHS HAYKH,
TEXHOJIOTUH M TEXHUKH; MPUEMbI OIIEHKH TEOPETUYECKOW M MPAKTUYECKON 3HAUYMMOCTHU
HAay4YHOTO UCCJIEAOBaHUs, OCHOBHBIC MOHATHS, UACU U METOAUKU MPOBEICHUS MaTeMa-
TUYECKOTO MOJCIMPOBAHUS, METOJbl MOJICIIMPOBAHUS U PEIICHUS TEOPETUUYECKUX U
MPUKJIAJIHBIX 33/1a4, IPUHIUIIBI TOCTPOCHUSI MOJIeNIeH, cocTaB HUH(POPMAIUU, UCTIOJb3Y-
€MOU IIpU MOJIEIMPOBAHKUH, CIIOCOOBI €€ MOIYyUYeHUs U 00pabOTKY;

yMeThb MIPUMEHSITh METObl CUCTEMHOI'O MOJX0/Ia U KPUTHYECKOTrO aHaln3a Mpo-
OJIeMHBIX CUTyallUi, pa3pabdaTbiBaTh CTPATErHIO0 JNEHCTBUN, MPUHUMATh KOHKPETHBIC
peuieHus JUisl €€ peaau3alii; cCaMOCTOSITEIbHO MPOBOJUTH HUCCIIEIOBAHUSI B COOTBET-
CTBUU C pa3pabOTaHHON MporpaMMoii; pa3pabaThiBaTb W pa3BUBATh MaTEMaTHUYECKHUE
METOJIbl MOJACIHPOBAHUSI OOBEKTOB, MPOIIECCOB U CUCTEM B 00JIACTH MPO(PECCUOHAIb-
HOU JeATEeNbHOCTH; JieJlaTh OOOCHOBAHHBIE 3aKIIOUYEHUS MO pe3ysibTaTaM HCCIeI0Ba-
HUW; MOA0UpaTh METOJbl MAaTEMAaTUUYECKOT0 M YUCIEHHOTO MOJEIUPOBAHUS ISl pe-
HICHUS MOCTABJICHHOW TEOPETUYECKOM WM IMPHUKIAIHOM 3aJa4d B PA3IUYHBIX MPEN-
METHBIX 00JIACTAX, KBAJIU(PUIMPOBAHHO HCIOJIb30BATH pa3paOOTaHHBIM MaTeMaTHye-
CKMI1 ammapar, npy He0OXOJUMOCTH COBEPIIEHCTBOBATh U JOMOJHATH HCIOIb3YEeMbIi
amnmnapar, MPUMEHSITh TEXHUUYECKHE CPEACTBA pabOThl C MACCUBAMHU JIAHHBIX;

BJIa/IeTh METOJI0JIOTHEH CUCTEMHOTO U KPUTUUYECKOTO aHaIu3a MPOOJIEMHBIX CH-
Tyaluid, MIOCTAaHOBKH LIEJIM U OMpPEAEIICHUsI CIOCOO0B €€ JIOCTUKEHHUSI; HAaBBIKaMU pado-
ThI C HAYYHOH, Y4eOHOU 1 CIPaBOYHOU JIMTEPATYPOIl; HABBIKAMH HCIIOJIb30BaHUS METO-
JIOB MaTEMaTHUYE€CKOTO MOJCIHPOBAHUS JJIsl PELICHUS] HAyYHO-UCCIEAOBATEIbCKUX U
MPAKTUYECKUX 3a/1a4; OCHOBHBIMU METOJIAMU MAaTEMaTHYECKOr0, aIrOPUTMUUYECKOTO U
YUCJIEHHOTO MOJICTMPOBAHUSI, METOJaMU aHAJIM3a M CHUHTE3a HAay4YHBIX HpoOieM, HC-
MOJIb30BAHUS] KOMITBIOTEPHON TEXHUKHU U BBIYUCIUTEIBHBIX CUCTEM.

[Ipouiecc m3y4yeHUs AUCUUILIMHBI HAMpaBlieH Ha (OPMUPOBAHUE CIETYIOLIUX
KOMITETCHIWN:

— YK-1. CnocoOeH ocyliecTBIATh KPUTUUECKUI aHAIU3 MPOOJIEMHBIX CUTYallUi
Ha OCHOBE CUCTEMHOTO MOAX0/1a, BbIpadaThIBaTh CTPATErHIO IEUCTBUN;

— [IK-1. CnocoGeH nmpoBOAUTh HAYYHBIE UCCIICTOBAHUS B MMPUKIATHBIX 00JIACTAX;

— TIK-4. CnnocobeH NpUMEHSITh METOAbl MAaTEMATHYECKOr0 M aJIrOPUTMHUYECKOTO
MOJIETIMPOBAHUS IIPU PEILICHUN TEOPETUUECKUX U MTPUKIIAIHBIX 3a/1a4.



2 MECTO JUCHUILJINHBI B OCHOBHOM MNPO®ECCUOHAJIBHOM
OBPA3OBATEJIbHOW MIPOT'PAMME

JIMCIMIUIMHA OTHOCUTCS K 4YacTH, (POPMUPYEMOW ydaCTHHKaAMHU 00pa30BaTelb-
HbIX oTHOIIeHU bioka 1 nucuumine (Moaysei) yueOHOro miaHa.

basupyercs Ha 3HaHUSAX, YMEHUAX U HaBbIKAaX, KOTOpPbIE 00yYaronuiicss mpuoopen
IIPU M3YYEHUU MPEAIIECTBYIOMINX JUCUMUILUIUH: «METOJ0IOTHS U METOIbl HAYYHBIX HC-
CIIeI0BaHUI», «JlOTOTHUTENbHBIE Pa3/i€iabl BBIYMCIUTEIbHON MaTEMaTUKN.

3HaHUs, YMEHUS U HABBIKM, IPUOOPETEHHBIE MPU OCBOECHUU JAHHOW AMCIUILIN-
HBbI, PEAIU3YIOTCS OOYYAIOIIMMCS MPU BBIIOJIHEHUH HAayYHO-UCCIIEA0BATENBCKON pado-
ThI U BBIITYCKHON KBAJTM(PUKATMOHHOU pabOTBHI.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIIMHbI
3.1 Pacnpene/ieHue y4eOHbIX YaCOB 110 TEMaM AMCUMILIMHBI U BUAAM 3aHATHH

HaumMmeHoBaHue TeMBI JUCIIUILIUHEI KommuecTBo vacoB (ounast hopma)
(Moys) B tom uuciue
Beero Jlexkmu | JlaGop. ITpakr. CP

Tema 1. BBeneHue B UCKyCCTBEHHBIN HH-
TEJIJICKT ¥ OCHOBHBIE METO/bI MAIlTUHHOTO 34 10 16 0 3
oOyyeHuss ans paboOThl C TaOIUUHBIMU
JTaHHBIMU
Tema 2. Cuctemsl riry0okoro o0yueHus 23 5 12 0 6
Tema 3. OOyueHue ¢ MOIKPEIVICHUEM 11 2 6 0 3
KonraktHas pabota (HOMOJHUTETHHAS) 4
Kypcogast pabota (mpoekr) 0 0
Hroro no Bugam 3aHsATHIL: 72 17 34 0 17
KoHTtpoas 36

HUTOTI'O: 108

(I)opanOBaHne KOMHeTeHIII/Iﬁ B pe3yJabTaTe 0CBOCHUA TEM NUCIHUIIJTUHBI

KoMnerennuu TeMbl TUCHUIUTNHBI, HAIIEJICHHBIE Ha ()OPMHUPOBAHUE KOMIIETEHITHH
VK-1 Temer 1-3
T1K-1 Temer 1-3
I[1K-4 Temer 1-3
3.2 Jlekuuu

Tema 1. BBeenrne B NICKYCCTBEHHBIN MHTEIUICKT M OCHOBHBIC METOJIbI MAIITUHHO-
ro 00y4eHus 1 paOOThI ¢ TAOJIUYHBEIMHU JJAHHBIMH.

ConepxaHue TeMbI 1:

OcCHOBHBIE 33/laud CHUCTEM HMCKYCCTBEHHOrO MHTesUiekTa. Knaccudukanus, kia-
cTepu3alus, perpeccus. TUIbI MAIIMHHOTO O0YYEHHUsI: C yuuTesneMm, 0e3 yuurtens, ¢ 4a-
CTUYHBIM TPUBJICYEHUEM YyuuTeNs, o0yueHue c¢ moiakperuieHueM. Knaccudukanus Ha
npuMmepe anroputma k-omxkaiimux coceneit (kNN). BeicTpsiif mouck Onuxkalimmx co-
ceneil. MeTpuku OIEHKH Kiaccuukamuu: moinorta, Tounocts, F1, ROC, AUC. Banu-
JTalMOHHas U TecToBas BeIOOpka. Kpocc-Banmumarusa. PaboTa ¢ kareropuaibHBIMU MPHU-
3Hakamu. Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 — koaddunuent
neTepMuHaNMK. JIMHEHHas perpeccus, MoJuHOMHaNbHas perpeccus. Ilepeobydenue u




perynsipusanus, rpeoHeBas perpeccusi, LASSO, Elastic Net. Jluneitnpie Moaenu ajis
kiaccudukanuu. [leprenTpoH, JorucTudeckas perpeccusi, moJHOCBSI3HbIC HEHPOHHBIC
CETH, CTOXaCTUYECKHUM TPaMEHTHBIM CIyCK U OOpaTHOE pacHpoCTpaHEHUE rpaJueHTA.
Perynspuzanus nuHeiHbix Mopeneil knaccudukanuu. Knactepuzamus. k-means, k-
means++, DBSCAN, arnmomepatuBHas kiacrepusanus. MeTpuKy OLIEHKH KJIacTepu3a-
UK. AJITOPUTMBI, OCHOBAaHHBIE HA MIPUMEHEHHUH PEUIAKIINX AepeBbeB. Kpurepuu pas-
JeneHusl y3ia: MHQOPMAlMOHHBIN BBIMTPHILI, KpuTepui [xuHu. AHcamOnu pemiato-
IIUX JIEPEBBEB: CIyYalHBIA JieC, TPAJUEHTHBIA OyCTUHT. MeTOJ OMOPHBIX BEKTOPOB.
[Ipsimast 1 oOpaTHas 3anada. OnpejeneHue OnopHbIX BEKTOPOB. SAnepHblil Tprok. Haus-
HBII OailecoBckuil kiaccupurkaTop. MeToabl OLEHKU pachpeaesieHus npu3HakoB. EM-
aJIrOpUTM Ha IpPUMEPE CMECU rayccuaH. MeTtosibl Oe3rpaiueHTHON ONTUMU3AIUU: CIIY-
yaiiHpIM moucK, hill climb, oT)XuUr, reHeTHYECKU aJITOPUTM.

Jlutrepatypa k Teme 1: [1, 4, 5, 7]

Tema 2. Cuctembl r1y00KOro 00y4YeHu .

CozepxxaHue TeMbl 2:

Heiiponnsie cetn. DyHKIIMK OMIMOKN HEUPOHHBIX CETEH U O0yYeHUE C MOMOIIbIO
o0paTHOTO pacmpocTpaHeHus rpaaueHTta. [lorstue 63T1ua m 3moxu. PaGoTta ¢ m3o0pa-
KEHHUSIMH C TIOMOUIIBbI0 HEMPOHHBIX ceTeil. CBepToOUYHbIE HEMpOHHBIE ceTh. Onepanuu
cBepTOK, max-pooling. IlomynspHble apXUTEKTYypbl CBEPTOUHBIX HEUPOHHBIX CETEH:
AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpanchepnoe o6yuenne. Od6padboTka
TeKCTOB. PaboTa ¢ €CTECTBEHHBIM A3BIKOM C MOMOIIBI0O HEUPOHHBIX ceTel. BekTopHbie
npeacTaBieHust g Tekcra: word2vec, skip-gram, CBOW, fasttext. PexyppeHTHbie
neiponnsie cetd, LSTM, GRU. Tpauncdpopmepsr, BERT, GPT.

Tema 3. OOyueHUE ¢ MOIKPEIIICHUEM.

CozepxxaHnue TeMbl 3:

[TonsiTust areHTa, Cpebl, COCTOSHUS, NEHCTBUNM U Harpaabl. OyHKINS TIEHHOCTH
coctostHus (Value function) u pynkuus kadectBa nevictBus (Q-funtion). Ontumuzanus
CTpaTeTUH C MOMOIIBI0 MaKCUMHU3AIUU (DYHKIMI [IEHHOCTH U KadecTBa. Q-oOyueHUe.
I'my6okoe oOyuenue ¢ nogkpernenuem. Deep Q-Networks, Actor-critic.

3.3 IIpakTHyecKHue 3aHATUHS
B y4yeOHOM 1u1aHe He 3aIIaHUPOBAHO.

3.4 JlabopaTopHbie padoThI

Ne Tema paGoTsl Obnbewm, Jluteparypa
n/n qac.

1 Mertoab! paboTsl ¢ Tabauamu B Python. Arperanus u Busya- 4 [1,4,5, 6]
nu3anus gaHHsIX. 1IpoBeieHre NepBUYHOTO aHAIN3a JaHHBIX. - = ==
Vcnonp30BaHue U CPaBHEHUE alITOPUTMOB KIacCU(pUKAIIIH:

2 | kNN, pemaromue aepeBbs U UX aHCAMOJIH, JOTUCTHYECKAs] 4 [1,4,35, 6]
perpeccus.

3 Hcnonp3oBaHue U OIIEHKa AITOPUTMOB perpeccuu. [loagbop 4 (1,4, 5, 6]
ONTUMAJIBHBIX ITAPAaMETPOB PErPECCHH. = = =)=

4 OnruMu3anmoHHbIe 337aui U uX pemenus. [logdop runeprma- 4 (1,4, 5, 6]
paMeTpoB aIrOpUTMa C HOMOIIBIO METOA0B ONITUMHU3ALINH. = = ==




5 | Knaccudukanms nzo0paxenuii u TpancepHoe 00ydeHue 6 [1,2,4,5, 6]
6 PaboTa ¢ TekCTaMu U UX BEKTOPHBIMU NPEACTABICHUSIMU TEK- 6 (1,2, 4,5, 6]
CTOB.
7 EIE;I/IMGHGHHG Q-Networks s penieHus IpoCThIX OKpYXkKe- 6 (1,3, 4,5, 6]
HUTOTIO: 34
3.5 CamocrosiTe/ibHas padora 00y4YaroLmerocs
Ne Bugpl camocTosTeIbHON paboThl 00yYaromerocs Obnewm,
n/n qac.
1 | M3ydeHue JIEKIIMOHHOTO MaTepuaa 10
2 | TlonroroBka K MPaKTUYECKUM 3aHATHUSIM 0
3 | HoaroroBka K 1a60paTopHBIM paboTam 7
4 | BeimosiHeHHE KypcOBOH pabOTHI/IPOEKTa 0
HUTOTI'O: 17

3.6 Kypcosoii npoexT (padora), HHAUBUAYAJIbHOE 3a/laHHE

KypcoBoit npoekT (paboTa) U MHIUBUAYAIBHOE 3a/IaHKE 10 TUCHUIUIMHE B y4eO-
HOM IUJIaHE HE 3aIlUIaHUPOBAHO.

4 POHA OHEHOYHBIX CPEACTB

4.1 Kpurepum ¥ mKaJbl [AJd51 HHTEITPUPOBAHHON OLEHKH YPOBHSH
cpopMHUPOBAHHOCTH KOMIIETEH UM

Cocmaenarwwas komnemenyuu — NOIHOMA 3HAHUU
HYJICBOM YpOBEHb: HEBEPHBIE, HE apTyYMEHTUPOBAHHBIC, C MHOXKECTBOM I'PYOBIX OIIU-

OOK OTBETHI Ha BOIPOCHI / OTBETHI HA JIBa BONMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUH HIKE MUHUMAaJIbHBIX TPEOOBAHUI;

MUHUMAJILHBIN YPOBCHL: JIaHbI HC IMOJHBIC, HC TOYHBIC U apIr'YMCHTHUPOBAHHLIC OTBCTHI

Ha BOIPOCHL. YPOBEHb 3HAHMI HHMKE MHUHUMAJIbHBIX TpeOoBaHUU. JlomylieHo MHOTO
rpyOBIX OLIUOOK;

HOpOFOBbeI YPOBCHBL: JaHbl HCAOCTATOYHO ITIOJHBIC, TOYHBLIC WM APIrYMCHTHPOBAHHBLIC

OTBETHI HAa BOMPOCHL. [1110X0 3HAaET TEpMUHBI, ONIPEACIECHUS U MTOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHUSI, TPUHIUIIBL. J[OMyIIIeHO MHOTO HETPYOBIX OIIHOOK;

CpeI[HI/Iﬁ YPOBCHB! I[aHBI A0CTATOYHO ITOJHBIC, TOYHBIC U apIryYMCHTHPOBAHHBIC OTBCThI

Ha BONPOCHL. B 11e710M 3HAET TEPMUHBI, ONPEACIEHUS U MTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLIEHUSI, TPUHIUMBL. JloMyIIIeHO HECKOIBKO HETPYOBIX OMIKMOOK;

HpOI[BHHYTBIﬁ YPOBCHL: JaHbl IIOJHBIC, TOYHBLIC K apTYMCHTHPOBAHHBIC OTBCTEI HA BO-

IIPOCHI. 3HaeT TCPMHHEI, OIIPCACICHHA WU IOHATHA; OCHOBHBIC 3aKOHOMCPHOCTH, COOT-

HONICHUS], NPUHIIMIIBL. J[OMYIIIEHO HECKOJIBKO HErPyOBIX OLIUOOK;
BBICOKMI YPOBEHB: JIaHbI MOJHBIE, TOUYHBIE U API'YMEHTUPOBAHHBIE OTBETHI HA BOIPO-

Chbl. 3HaeT TCPMUHLBI, OIPCACICHUA W IIOHATHA; OCHOBHBIC 3daKOHOMCPHOCTH, COOT-

HOUIEHHUSI, MPUHIUIEBL. J[OMYyIIEHO HECKOIBKO HETOYHOCTEM.
Cocmaenarnwas KomMnemeHyuu — ymeHus
HYJIEBOW YPOBEHbB: MOJIHOE OTCYTCTBHE NMOHUMAHUS CYTM METOJAMKHU PEIICHUA 3a7auH,

JIOTMYIIIEHO MHOXKECTBO IpyOeHIIINX OIIMOOK / 3a1aHUsI HE BHITIOJHEHBI BOOOIIIE;

MUHHUMAaJbHBIN YPOBEHb: C1ab0e MOHUMAHUE CYTH METOJIMKHM PELCHUs 3a/Ja4l, JOIy-

uieHbl rpyObie omuOku. Pemenus He o6ocHoBaHbl. He ymMeeT ucmnoiab30BaTh HOpMa-




TUBHO-TEXHUYECKYIO JIUTepatypy. He opueHTHpyeTcs B CCIIMAbHON HAYYHOW JINTe-
paType, HOpMaTHBHO-TIPABOBBIX aKTaX;

MTOPOTOBBIN YPOBEHB: JOCTATOYHOE MOHWMAHUE CYTH METOIUKU PEIICHUS 3a7adu, J0-
MyIIeHb! OMMOKU. Perennst He Bcera 000CHOBAaHBI. YMEET HCIIOJIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Crabo OpueHTUPYETCs B CIIENUATBHON HAYYIHOU JIMTE-
parype, HOpMaTUBHO-TIPABOBBIX aKTaX;

CpPEeIHUN YPOBEHB: B IIEJIOM MOHWMAET CYTh METOAWUKH PEIICHUS 3a1a4M, JOIMYIICHBI
ommOku. Permmenuss He Bcerma OOOCHOBaHBI. YMEET WCIIONB30BAaTh HOPMATHUBHO-
TEXHUYECKYIO U CTICITUATbHYIO HAYYHYIO JIUTEPATypPy, HOPMATHBHO-TIPABOBBIC AKTHI;

MIPOJIBUHYTHIA YPOBEHB: B IIEJIOM IMOHUMAET CyTh METOJUKH PEIICHUS 3a/1a4d, JTOTYIIIe-
HBI HeTOUHOCTH. CIocOOeH 000CHOBATH PEIICHHS. YMEET UCIOIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CTICITUATLHYIO HAYYHYIO JIUTEPATyPy, HOPMATHBHO-TIPABOBBIC AKTHI;

BBICOKHUM ypoBeHb: [loHMMaeT cyTh MeTOaUKHU perienus 3aaaun. CriocooeH 000CHOBATH
peleHus. YMeeT UCIOb30BaTh HOPMATHBHO-TEXHUUYECKYIO U CIIEIUATLHYIO HAYUHYIO
JUTEPATypy, IEPEA0BOI 3apyOSIKHBIN OMBIT, HOPMATHBHO-TIPABOBHIC AKTHI.

Cocmasnsiowas komnemenyuu — 61a0eHuUe HAGbIKAMU

HYJICBOW YPOBEHB: HE MPOJIEMOHCTPUPOBAIT HABBIKH BBHITIOJTHEHUS MPOGECCUOHATHHBIX
3anmad. VICTIBITRIBACT CYIIECTBEHHBIE TPYAHOCTH TIPH BBITIOJIHCHUH OTACIBHBIX 3a/1a-
HUM;

MUHHUMAJBHBI YPOBEHB: HE TPOJECMOHCTPHUPOBAT HABBIKHA BBHITIOJHEHUS Tpodeccro-
HAJIBHBIX 33/1a4. VICTIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPHU BBIMTOTHECHUH OTICITb-
HBIX 3aJ[aHUM;

MOPOTOBBIN YPOBEHB: BIIAJICET OMBITOM TOTOBHOCTH K MPOPECCUOHATIBHON NESITeIHHO-
CTH ¥ MpOo(heCCHOHATFHOMY CaMOCOBEPIIICHCTBOBAHUIO HA TIOPOTOBOM YpOBHE. Tpy-
JIOBBIC JICHCTBUS BBITIOJHSIECT MEIJICHHO ¥ HEKAYECTBEHHO;

CpeIHUI YPOBEHB: BIAJICET CPEIHUM OTBITOM FOTOBHOCTH K MPOGECCHOHATBHOU JIesi-
TEJTBHOCTH U TIPO(ECCHOHATTEHOMY CaMOCOBEPIICHCTBOBAHUIO. TPYIOBBIC NEHCTBUS
BBITIOJTHSICT HA CPETHEM YPOBHE 1O OBICTPOTE U KAYECTBY;

MPOJIBUHYTHIA YPOBEHB: BIAJACET OIMBITOM M OCTATOYHO BBIPAXKEHHOUN JIMYHOCTHOM
TOTOBHOCTH K MPO(ECCHOHATLHON ACATEIBHOCTH W MPOGECCHOHATBHOMY CaMOCO-
BEPIICHCTBOBAHUIO. BHICTPO M KaU€CTBEHHO BBITIOJIHSIET TPYIOBbIC ICHCTBUS;

BBICOKHH YPOBEHB: BJIAJICET OMBITOM U BBIPAXKEHHOCTHIO JIMYHOCTHOW TOTOBHOCTH K
npoecCHOHaTBHON NEATeTPHOCTH U TPO(EeCCHOHATFHOMY CaMOCOBEPIIIEHCTBOBA-
HUI0. BBICTPO 1 KaueCTBEHHO BHITIONHSET TPYAOBBIC ICHCTBHSI.

Obobwennas oyenka cqpopmuposanHoCmu KOMnemeHyuil
- HyJICBOW YPOBEHB: KOMIIETEHIINU HE C(HOPMUPOBAHEI;
- MUHIMAJIBHBIN YPOBEHB: 3HAUUTEITHLHOE KOJIMUECTBO KOMIIETEHITUH HE C(HOPMHUPOBAHO;
- TIOPOTOBBI YPOBEHB: BCE KOMIIETCHIIMH C(OPMUPOBAHBI, HO OOJBITUHCTBO Ha TOPO-
TOBOM ypPOBHE;

- CpeHUI YPOBEHbB: BCE KOMITIETCHIIUU C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

- MPOABUHYTHI YPOBEHB: BCE KOMIIETEHIINNA C(POPMUPOBAHBI HA CPETHEM WM BEICOKOM
YPOBHE;

- BBICOKHI YPOBEHb: BCE KOMIETEHITUN C(HOPMHUPOBAHBI HA BRICOKOM YPOBHE.



4.2 Borpocsl K 3K3aMeHY U IpUMep IK3aMEeHAUMOHHOI0 Oujiera

Bomnpocsl k 3k3ameny:

1. OcHOBHBIE 3a/1a4M CUCTEM UCKYCCTBEHHOI'O MHTEIICKTA.

2. Knmaccuduxkarus, Kkiactepusaius, perpeccus.

3. Tumnbl MAIIMHHOTO OOYYEHUs: C yuuTelieM, 0e3 YUHUTENsl, ¢ YACTUYHBIM TpPHU-
BJICYEHUEM YUYUTENs, 00yUEHUE C MOJKPEIICHUEM.

4. Knaccudukanus Ha npumepe anroputma k-Ommkaimmux coceneit (KNN).
BbricTphIil mouck Oamxanmx coceiei.

5. MeTpuku onieHKH Ki1accuukauu: moiaHoTa, Tounocts, F1, ROC, AUC.

6. BanumanmonHas u TectoBas BeiOOopka. Kpocc-Banumamusi.

7. Pabota ¢ kaTeropuaibHbBIMU NMPU3HAKAMU.

8. Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 — ko3 duiineHT ne-
TepMuHaLMu. JInHelHas perpeccusi, MOJINHOMHUAIbHAS PETPECCU.

9. Ilepeobyuenue u perynspuzanus, rpedresas perpeccusi, LASSO, Elastic Net.

10. JIunelinple MoIeH IS KJIacCU(UKAITUH.

11. IlepuenTpoH, JIOTUCTHUYECKASI PETPECCHUs, MOJHOCBS3HBIE HEHPOHHBIEC CETH,
CTOXAaCTHUYECKUW IPaJIMEHTHBIN CIYCK U 00paTHOE paclpOoCTpaHEHHUE TPaJUCHTA.

12. Knacrepuzamus. k-means, k-means++, DBSCAN, arnmomepaTuBHas KjacTte-
puzaiusi. MeTpuKH OLICHKU KJIACTEPU3alINH.

13. Anroput™msl, OCHOBaHHBIE HA TPUMEHEHHNH PEIIAIOMINX JepeBbeB. Kpurepnun
pazzeneHust y3na: uHOOPMALIMOHHBIA BRIMTPHII, KpUuTepui JHKUHU.

14. AHcamOiiu pelarimnX JepEeBbEB: CIyYalHbIi Jiec, TPaJUEHTHBIA OyCTHHT.

15. Meton onopubix BekTopoB. [Ipsmas u oOpatHas 3aiaua. OnpenesieHue onop-
HBIX BEKTOPOB. S nepHblil Tptok. HauBHbIi OaiiecoBckuil kiaaccudukatop.

16. Mertoapl oueHKH pachpeneiieHus npusHakoB. EM-anroputm Ha npumepe
CMECH IayCCHaH.

17.Metoasl 6e3rpaIreHTHON ONTUMU3AIMH: ciaydaiiHbii mouck, hill climb, ot-
YKUT, TCHETUYECKUI aJITOPUTM.

18. Heiliponnsie cetu. OyHKIMU OMIMUOKM HEHPOHHBIX CETel M OOydeHHE C IO0-
MOIIBI0 0OPAaTHOTO PaCPOCTPAHEHUS FPAJUECHTA.

19.I1ousatue 63T4a U SMOXH.

20. Pabora ¢ n300pa>keHUsIMU C TIOMONIBI0 HEUPOHHBIX CETEH.

21. Ceeprounsie HelipoHHbIe ceTH. Omnepanuu cBepToK, max-pooling. [Tomysmsip-
HbIE apXUTEKTYypbl CBEpPTOUHbIX HeWpoHHBIX ceTeil: AlexNet, VGG, Inception
(GooglLeNet), ResNet.

22. Tpancdepnoe odyuenne. O6padboTka TeKCTOB. PaboTa ¢ €CTEeCTBEHHBIM SI3bI-
KOM C IMOMOIIbIO0 HEUPOHHBIX ceTeil. BekTopHbie npencTaBiaeHus 1js TekcTa: word2vec,
skip-gram, CBOW, fasttext.

23. Pexyppentnbie HedponHbsie cetr, LSTM, GRU. Tpauchopmepsi, BERT,
GPT.

24. IloHsTHS are’Ta, Cpeapl, COCTOSAHUS, JEUCTBUI U HArpapbl.

25. ®yukuusa neHnoctu coctostHus (Value function) u GyHkuusa xkadectBa Jeu-
ctBus (Q-funtion).

26. OnTuMu3aIys CTpaTeruy ¢ MOMOIIBI0 MAKCUMU3AIMU (PYyHKIIUN [IEHHOCTU U
KauecTBa.

27. Q-o0yuenue. I'mybokoe oOyuenue ¢ moakperieaueM. Deep Q-Networks, Ac-



tor-critic.
IIpuMep 3x3aMeHAIIMOHHOTO OHUJIeTa

OI'BOY BO «/loHenkuii HalIMOHATBHBIN TEXHUYECKUM YHUBEPCUTET»

[TporpamMmma moAroTOBKH: Mazucmpamypa

Hamnpagnenue noarotoBku: 01.04.04 Hpuxiaouas mamemamura

Hanpasnennocts (podun): «lIpuknaonas mamemamuray

Cemectp: 11

VYueOHas TUCIUILINHA: CUCTEMBI UHCKYCCTBEHHOI'O UHTEJIJIEKTA
BUJIET Nel

1. IlonsiTe 03T4a U AMOXH.
2. AHcam0i1 pemaronx AepeBbeB: CIy4YalHbIH JIeC, TPAIUEHTHBII OyCTHUHT.

VYTBep:kIeHo Ha 3aceqanuu Kadeaps! «[IpukiagHas MaTeMaTHKa U HCKYCCTBEHHBIN HHTEIJICKTY,
npotokoai Ne ot . 20 T
3aB. kadeapoii ITaBasimm B. H. DK3amMeHaTop Edumenxo K.H.

KPUTEPUU
OLICHMBAHMS IK3aMEHAIHOHHOH padoThI
1o aucuuIuIMHe «CUCTEMBl UCKYCCTBEHHOIO UHTEIIEKTa»
it oOydaromuxcs mo Hanpasienuto noarorosku 01.04.04 IpuxinagHas MmaTemMaTuka
(nampaBiieHHOCTH (poduiis) — «lIpuknanHas MaTeMaTuKa)

DK3aMeH MPOBOJIUTCS MUCBMEHHO IO OmieraM. B kaxmom Ousere coIep HUTCs JBa BOIPOCa,
KOTOpPBIE OXBATHIBAIOT TEOPETHUECKYIO U NMPAKTHYECKYIO YacTH Kypca U TpeOYIOT KOHKPETHOIO OTBETa
(kaXkIpIil Bompoc orieHuBaeTcs B 15 6amos).

OTBeT Ha KaX/Iblii BOIIPOC OLIEHUBACTCS MO CIEAYIOIIUM KpUTEpUsIM. MaKkCUMaIbHOE KOJIHYe-
CTBO OaJJIOB CTaBUTCS B CIydae IMOJHOTO CUCTEMHOT'O PAaCKPBITHs BOMpoca 0e3 KaKHX-THO0 HETOYHO-
creil. bannel cHUMarOTCs, €Ciy B OTBETE YIIYILEHBI KaKHue-T100 BTOPOCTETIEHHbIE MOMEHTHI (10 3 Oai-
JIOB), JIOTYLIEHBl HECYILIECTBEHHbIE HETOYHOCTH (10 5 0ayuIoB), JOMYIIEHBI CYLIECTBEHHbIE HETOYHO-
CTU IPU MPABUJIBHOM OTBETE B LIEJOM (10 7 6ayioB), IPU HEAOCTATOYHOM IPECTABICHUM MaTepHa-
70B (0ayuIbl CHUMAIOTCS KaK MPOLEHT HEAOCTAIOIIET0 MaTepraja ¢ y4eToM ero 3HauumocTH). [Ipu ot-
CYTCTBHMHU IPaBUIILHOTO OTBETA Ha BOIPOC oOyuaronuiics noiaydaer 0 6amuios.

[Tosmy4yennble Oayibl 32 OTBETHl HA BONPOCHI OMJIETa CYMMHUPYIOTCS M C YYETOM PE3YJIbTAaTOB
TEKYILEr0 KOHTPOJISl pabOThl 00YJaromIerocs: BBIBOAUTCS UTOTrOBast onieHka 1o 100-0ainpHoM miKae.

[Tonmy4yennas onenka no 100-0anmabHOM HIKae OnpeessieT OLEHKY 10 FOCy1apCTBEHHON IIKa-
ne u mkane ESTS.

VYTBep:kIeHO Ha 3aceannu Kapeaps! «[IpukiaaHas MaTeMaTHKa U HCKYCCTBEHHBIN MHTEIIICKTY,
IPOTOKOJI Ne or . 20 1.

3aBenyroumii kadeapoii [TaBisibi B. H.

4.3 Kpurepuu onieHUBaHUSA

OueHnBaHUE YpPOBHSI OCBOEHHUS OOYYAIOIMMCS y4eOHOro MaTepuayia TUCIUILIH-
Hbl «CHUCTEMBI MCKYCCTBEHHOTO HWHTEJUICKTa» MPOU3BOAUTCA B XOJ€ TEKYIIEro KOH-
TPOJISI U MPOMEKYTOUHOM aTTECTAIUU.

Texkymmii KOHTPOJIb 3HAHUN O0YYaIONIIETOCS MPOU3BOAUTCS IO pPe3yibTaTaMm
BBITIOJTHEHUS 1a00OPAaTOPHBIX PabOT, BO BpEMsI KOHTPOJIBHBIX OMPOCOB B XOJ€ MPOBEIE-
HUA 3aHATHN. BbIonHeHue Bcex 3ajaHuil Ha J1abopaTOpHBIX padoTax, MPeayCMOTPEH-
HBIX pabouell mporpaMMOi JUCHUILINHEI, SIBISETCS HEOOXOIUMBIM YCIOBUEM HUTOTOBO-




ro oueHuBaHus. Pacnpenenenue 0ajioB TEKyLIEro KOHTPOJSA padOThl 00ydarolerocs
Ha IPOTSHKEHUU CEMECTpa MPUBEACHO B Tabnuie 1.
Tabnuna 1 — Pacnipenenenne 0amioB TEKYHIIEro KOHTPOJIS

dopma KOHTPOJIA Bo3moxnoe [Ipumeuanue
KOJINYECTBO
6am1oB
OT4Y€T O BBHINIOJIHEHUH 10 3agaHue BBINOJHEHO MPABWIBHO, IPUBEIECHO IOJHOE
nabopatopHoii paboTHI. pelieHue U MpaBUIbHBIA OTBET (IIOJIHOE PACKPBITHE BO-
rpoca), MPUBEJICH aHAJIU3 MOJYYEeHHOTO pe3ysIbTaTa.
9 3ajaHie BBIMIOJIHEHO TMPAaBUJIIBHO, HUMEIOTCS HECyIle-
CTBEHHbIE HETOUHOCTH, HE MOBJIMSBIINE HA PE3YNIbTAT.
8 3ajaHue BBIIIOJIHEHO B IIEJIOM IIPAaBWIBHO, JOMYIIEHBI

OTJIeJIbHbIE HETOYHOCTH, HE NCKA3UBIINE XOJ PEIICHUS B
I1EJIOM, BO3HUKJIM TPYZHOCTH B OOBSICHEHUH TOJTy4YEHHBIX
pE3yJIbTaTOB.

7 3aaHu€E BBINOJIHEHO YaCTHUYHO, JIOMYIIEHBI CYIECTBEH-
Hbl€ HETOYHOCTH (HEIIOJIHOE PAcKpbITUE BOIIpPOCa), MpH-
BEJICH HE MOJIHBII aHaJIN3 NOJYyYEHHOTO PE3yJIbTaTa.

6 3ajlaHue BBINOJIHEHO B LEJIOM HENPAaBHIBHO, UMEKOTCS
CYIIECTBEHHbIC ONIMOKU B aHAJIM3€ PEe3yJIbTaTOB.
Hroro no 7-10= U3 pacuéra BBIMOJHEHUS 7 nabopaTopHbIX pador (3a 17
1a00paTOPHBIM ayJIUTOPHBIX YacOB).
paboTam: OnenuBaeTcs Kaxxaas gadopaTopHas padboTa.
70 MaxkcuMalnbHO BO3MOXKHOE.
UTOroO: 70 MaxkcuManbHO BO3MOXKHOE.

IIpoMexyTouHasi aTTecTalUsA IO pPE3yJbTaTaM OCBOCHHMS JUCIUIUIMHBI B Ce-
MecTpe MPOBOAUTCA B PopMe ceMecTpoBOro 3k3aMmena. dopma mpoBeAeHUs IK3aMeHa —
MUChbMEHHAsA. JK3aMEHAIIMOHHBIM OujieT BKIO4YaeT B cebds 2 Bompoca (tabmn. 2). Ilpu
OIICHMBAaHUU OOYYalOIIEeTOCsl Ha SK3aMEHE MpenojaBaTellb PYKOBOICTBYETCS CIIEIYIO-
IUMU KPUTEPUSIMHU.

MakcuManbHOe KOJUYECTBO 0OaJIOB 3a OTBET HA BOMPOC HK3aMEHAIIMOHHOTO OHu-
JIeTa 3aCUMTHIBAETCS B Clly4ae MOJIHOTO CHUCTEMHOI'O PACKpBITHUS BOMpoca 0e3 KaKuX-
00 HETOYHOCTEH. bamiabl cHUMAlOTCS, €clii B OTBETE YMYIEHbl KaKue-I1ubo BTOPO-
CTEMEHHbIE MOMEHTHI (70 3 0ajioB), NOMYIIEHB HECYIIECTBEHHbIE HETOYHOCTH (110 5
0aJlJIOB), JOMYIIEHBI CYIIECTBEHHbIE HETOUHOCTH MPHU NMPABUIBLHOM OTBETE B IIEIOM (0
7 6anioB), IpU HEOCTATOYHOM IPEJCTABICHUN MaTepHayioB (0aljibl CHUMAIOTCS KaK
MPOIIEHT HEAOCTAIOIIETO MaTepraia ¢ y4eTOM €ro 3Ha4uMOCTH).

[Ipu oTCyTCTBUU MPaBUIBHOIO OTBETa Ha MOCTABJIEHHBINA BOMPOC CTYJICHT MOIY-
yaeT 0 Oanos.

Tabauna 2 — Pactipenenenne 6aaioB 10 CEMECTPOBOMY DK3aMEHY

dopma KOHTPOJIA MakcumaiibHO
BO3MO’KHOE€ KOJINYECTBO 0aJIOB
OTBeT Ha BOIIPOCHI Bormpoc | 15
HK3aMEeHaIlMOHHOTO Oniera BOIIpoC 2 15
HUTOTI'O: 30

HroroBasi oueHka onpeaeisieTcsi IyTeM CYMMHUPOBAaHHS KOJIMYECTBA OAJIOB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISA U KOJUYECTBA OAJIJIOB MO PE3yIbTaTaM CEMECTPOBOIO
sK3aMeHa. MakcHMaJbHO BO3MOKHOE KoJinyecTBO 0ai1oB — 100.

[Tonyuennas onenka no 100-0aJTbHON MIKajIe OMPEAeIsieT OIEHKY MO rocyaap-



ctBeHHoOu mkajie u mkaie ECTS:

Cymma 6amioB Ouenka Ouenka
no 100-6aypHOM 1mKane no mkane ECTS 10 TOCYIaPCTBEHHOM IIKAJIe
90-100 A OTau4HO
80-89 B Xopo1uo
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTEIBHO
35-59 F He
0-34 o YIOBJIETBOPUTEIILHO

* — ¢ 00s13aTEIBLHBIM MOBTOPHBIM M3YYCHUCM NUCIHUILIUHBI.

4.4 IlpuMep TeKylIero onpoca Ha JJ1abopaToOpHbIX 3aHATUAX

[Tpumep Tekyiero omnpoca st TeMbl «O0yUeHHe ¢ MOJKPETIICHUEM

1. IlonsaTHs areHra, cpelibl, COCTOSAHUSA, JEUCTBUI U HArpabl.

2. ®Oynknusa neHHoctu coctosinug (Value function) um dyHkius xayecTBa Jieid-
ctBug (Q-funtion).

3. Ontumu3zanus CTpATerud ¢ MOMOIIbI0 MaKCUMU3AMU (YHKIUNA IEHHOCTU U
KayecTBa.

4. Q-oOyuenue. I'myOokoe oOyuenue c mnoakperseHuem. Deep Q-Networks,
Actor-critic.

4.5 KypcoBoe npoeKTHpOBaHUe
VY4yeOHBIM TIAHOM KypPCOBOE MPOESKTUPOBAHUE HE 3AIJIAHUPOBAHO.

S PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHast JiuTeparypa

1. ITerep ®nax. MammnHoe oOydyeHue. Hayka u MCKyCCTBO MOCTPOCHHS ajro-
PUTMOB, KOTOpbIE W3BIIeKaloT 3HaHus u3 naHHbix / Ilerep ®nax. — Mocksa : JIMK
ITpecc, 2015. — 402 c.

2. Hukoneunko, C. I'mybokoe ooyuenue / Hukonenko C. U., Kagypun A.A. — CII6:
[Tutep, 2018. —480 c.

3. Jlonma A. Anroputmbl o0yuyeHus ¢ noakperienneM Ha Python / Jlonma A.. —
Mocksa : JIMK IlIpecc, 2020. — 286 ¢. — ISBN 978-5-97060-855-5. — Tekcr : a51eKTpoH-
Helid / [IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/126211.html. — Pexum
JIOCTYTIA: JIJIs1 aBTOPU3HP. TIOJIB30BaTENC.

I1 TonmosiHuTEILHASL JIMTEpPaTypa

4. Coicoes, /I. B. BBenenue B T€OpHIO UCKYCCTBEHHOTO MHTEJUIEKTA : ydeOHOE
nocobue / JI. B. Coicoes, O. B. Kypunra, J[. K. [Ipockypun. — Mocksa : A [lu Ap
Menua, 2021. — 170 ¢. — ISBN 978-5-4497-1092-5. — TekcT : anexktponHsbiit // [ud-
poBoii  obOpazoBatenbHbIi  pecypc IPR SMART : [caiit] —  URL:
https://www.iprbookshop.ru/108282.html

5. T'opbauenko B.M. Mamunnoe oOyueHue : yueOHoe mocodue / ['opbaueHKo
B.N., CaBenkoB K.E., ManaxoB M.A.. — Mocksa : Aii [ITu Ap Meaua, 2023. — 217 c.
— ISBN 978-5-4497-1860-0. — Texkct : snektponusiii / IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/125886.html. — Pexxum poctymna: ajisi aBTOpU3HD.
nosib3oBateneid. - DOI: https://doi.org/10.23682/125886



https://www.iprbookshop.ru/108282.html
https://doi.org/10.23682/125886

6 YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

Y4eOHO-MeTOAMYECKHE U31aHKs, paspadoTanHbie B JloHHTY:

6. MeTtonuueckue peKOMEHIAIMU I BBIMOJHEHHUS Ja0OpaTOpHBIX pabOT Mo
qucuuiinHe "CHCTEMBI UCKYCCTBEHHOTO MHTEIUICKTA" [DJIEKTpPOHHBIM pecypc| : s
oOyyaromuxcsa 1o Hampabienuto noaroroBku 01.04.04 "Ilpuknannas mMaremaTtuka',
Bcex popm oOyuenus / ®I'BOY BO "JouHTVY", Kad. npukimagHoit MaTeMaTUKU U UC-
KyccTBeHHOro uHremekra ; cocT.. K. H. Edumenko, E.A. MacnoBa. - [loHenk :
OI'bOY BO "HoaHTVY", 2023. - 1 daiin. - Cuctem. TpeboBanus: Acrobat Reader. (mo-
CTYyMH Yepe3 JIMUYHbIA KaOMHET CTYACHTA)

7. MeTonnueckue peKOMEHAAUU 111 CAMOCTOSITEIbHON PadOThI MO TUCIIUILINHE
"CucTeMbl UICKYCCTBEHHOI'0 MHTEIUIEKTa" [DIEKTPOHHBIN pecypc] : s 00ydarommxcs
o HampapiaeHuto noarotoBku 01.04.04 "Ilpuknagnas matematuka" Bcex Gopm obOyue-
Husg / ®I'bOY BO "HouHTVY", Kad. npuknaaHoil MaTeMaTUKU U UCKYCCTBEHHOTO WH-
temnekTa ; cocT.: K. H. Epumenko, E.A. Macnoga. - lonenk : ®I'bOY BO "HounHTVY",
2023. - 1 ¢aiin. - CucteMm. TpeboBanusi: Acrobat Reader. (moctyn yepe3 nuuHbld KaOu-
HET CTYJCHTA)

DJIeKTPOHHO-UH(OPMALIMOHHBbIE PeCYpPChI

ObC JJOHHTY - http://library.donntu.ru

OBbC IPR SMART — http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI

7.1 JleKuUMOHHBIE 3AHATHSA:

VYuebnas aymutopusi Nell.520, yueOnbiif xkopmyc 11, ays mpoBeneHusl 3aHITHI
JEKIIMOHHOTO Y MPAKTUYECKOTrO THUIIA, TPYNIOBBIX M MHIAMBUAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIEr0 KOHTPOJA U MPOMEXYTOYHOW arrectanuu. Crenuanau3upoBaHHAs MeOesb:
JI0OCKa ayJAUTOpHAsl, MapThl, I€MOHCTPAIMOHHBIE CTEH/IbI U IUIakaThl. MyJIbTUMETUNHOE
o0opynoBaHue: HOYTOYK, ornepanuoHHas cucteMa Microsoft Windows XP Libreoffice
5.3.4.(2017).

7.2 JTabopaTopHbie padoThI:

Komnerotepusiit knace Nel1.514, yueOnsiii kopmyc 11, 1y npoBeneHus 3aHATAN
71a00paTOPHOTO M MPAKTUYECKOrO THUIIA, BBIIIOJIHEHUS KYpPCOBBIX pabOT, IPYIIOBBIX U
WHJIMBUAYaJIbHBIX KOHCYJIbTAIIUN, TEKYIIET0 KOHTPOJISI U MIPOMEKYTOUHOM aTTECTAIlUH.
Cnenupanu3upoBaHHas MeOellb: JOCKAa ayJUTOpHas, MapThl. MyJabTUMETUIHOE 000pY-
noBanue: kommnbioTepsl Intel Pentium 4/134Mhz /512Mb/37Gb, nporpamMmmuoe obecrie-
yeHue: onepanronnas cucrema Microsoft Windows XP Professional - Oecriiatnas Bep-
cus, Microsoft Qffice 2007 - 6ecrimatnas Bepcusi, Mozilla Firefox - cBo6oaHO pacmpo-
ctpansemas, LibreOffice 3.3.0.4 — OecmatHas Bepcus; MOHUTOpPHI SyncMaster
(1280x768@60Hz); komnbroTepsl Intel Pentium 4/166Mhz /512Mb/37Gb, nporpamm-
Hoe oOecrneuenue: onepanuronHas cucrema Microsoft Windows XP Professional - Gec-
riatHas Bepcus, Microsoft Qffice 2007 - Oecruiatnas Bepcusi, Mozilla Firefox - cBo-
oomHo pacmpoctpansemas, LibreOffice 3.3.0.4 — OecrmiaTtHas BepcHs, MOHUTOPHI
Samsung SyncMaster 550b(T); kommnwsroTepsl Celeron™/466Mhz /65,5Gb, nporpamm-
Hoe oOecrneuenue: onepanuronHas cucrema Microsoft Windows XP Professional - Gec-
riatHas Bepcus, Microsoft Qffice 2007 - Oecruiatnas Bepcusi, Mozilla Firefox - cBo-
06oaHO pacnpoctpansemas, LibreOffice 3.3.0.4 — GecriatHas Bepcus.


http://library.donntu.ru/
http://www.iprbookshop.ru/

7.3 CamocTosiTe/ibHAs padoTa:

[TomemeHus 7151 CaMOCTOSATENBHOM pabOTHI ¢ BO3MOKHOCTBIO MOAKIIIOUSHHS K Ce-
™ «UWHTEpHET» ™ oObecmedeHneM J0CTyla B JJICKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpelly OpraHu3allii: YUTaJIbHbIC 3aibl, yueOHble kopiyca 2,3 (Kowm-
MBIOTEPHAS TEXHUKA C BO3MOKHOCTBIO MTOAKITIIOUCHHS K ceTn «HTepHe™ 1 00ecreueHn-
€M JIOCTyMa B 3JIEKTPOHHYI0 MH(OpMaMoHHO-00pa3oBatTenbHyo cpenay (DUOC JIOH-
HTY) u snextponHo-6ubimoreunyto cuctemy (ObC [PRbooks), a Tak:ke BO3MOKHOCTBIO
MHAMBUAYAJIbHOIO HEOTpaHMYEHHOTO aoctyna odyyatoumxcss B ObC u OUOC nocpen-
ctBoM Wi-Fi ¢ mepconanbHbix MoOWIbHBIX ycTpoicTB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 — obmectBennas autien3uss MPL 2.0/ Grub loader for ALT Linux -
muuensus GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular Ob-
ject-Oriented Dynamic Learning Environment) - nunen3ust GNU GPL.
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