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AHHOTANUA

Jucuunnuna «MammHHoe 00yueHue» pa3duTa Ha JiBa cemecTpa. B mepBoii yactu Kypc
3HAKOMHUT CTYACHTOB C KIJIIOUYEBBIMHU IMOHITUSMH, CBSI3aHHBIMH C MAIIUHHBIM OOy4YeHHUEM,
OMKCHIBAET CTAaHAAPTHBIC KIACCHUYECKHE QITOPUTMBI MAIIMHHOTO OOYYeHHS W JIyYIIUMH
MpaKTUKaMU TMPUMEHEHHS MamuHHOro o60ydenus. OcobOoe MecTo 3aHMMaeT pabora
OTKPBITBIMUA OONBIIMMH JAHHBIMA. BO BTOpOl YacTH Kypca, CTYISHTBI 3HAKOMSTCS C
HEHPOHHBIMU CETSIMH, a TAKKE 0OCOOCHHOCTSIMU PEIICHUs IPUKIAIHbIX 3a/au.

1. IEJb OCBOEHUSA YYEBHOM JUCHUILIAHBI

Heabro yueOHON aucHUIIMHBL «MamuHHOEe OOy4YeHHEe» SBIISCTCS O3HAKOMIICHHE
CTYACHTOB C TEOPETUYECKMMHM OCHOBAaMHM M OCHOBHBIMH NPUHIMIIAMU MALIMHHOIO OO0Yy4YeHUs U
(dopmMHpoBaHUE Y HUX NPAKTUYECKUX HABBIKOB PabOTHI C JAHHBIMH W PELICHUS MPUKIAJHBIX
3a]a4 aHaJIu3a JaHHBIX.

I'maBHOH 3amavell TUCUUIUIMHBI SIBJISIETCS U3YUYEHHE CTYAEHTaMU OCHOBHBIX BOIIPOCOB
JUHEHHOW anreOpbl, TEOPUU BEPOSATHOCTH M METOAOB ONTHUMHU3ALMHU Ul JajdbHEUIIEro
IPUMEHEHHU B pa3pabOTKe alrOPUTMOB MAILIMHHOIO O0yUYEHUS.

Y4eOHbIe 32124 JUCHUIIIHHBI:

— O3HaKOMJICHHE CTYJIEHTOB C TEOPETHUYECKMMU OCHOBAMH M OCHOBHBIMHU
OPUHLMIIAMHA MAIIMHHOrO OOyuYeHusT — a HMEHHO, C KJaccaMHM Mojenen
(JIMHEelHBIe, TIOTHYECKUe, HelpoceTeBble), METPUKaMHU KaueCTBAMU M MOJIXO0JaMU
K [IOATOTOBKE JJaHHBIX.

— (GOopMHpOBaHHUE Yy CTYACHTOB IMPAKTUYECKUX HABBIKOB PAOOTHI C JAaHHBIMH U
pellIeHUs IPUKJIAJHBIX 3a7a4 aHAJIN3a JaHHBIX.

Jucuunnuza « MammaHoe o0yueHue» U3ydyaeTcsl CTyAeHTaMU YeTBEPTOro Kypca, BXOAUT
npodeccHOHAIBHBIA MOAYJb YU€OHOTO IJIaHa MO HalpaBJIeHUIO NOoAroToBKU «MHpopMmaTka u
BBIYUCIIUTENbHAS TEXHUKa» Mpodmis noAarotoBku «lIporpammmpoBanue, WHGOpPMALMOHHBIE
CUCTEMBI U TEJIEKOMMYHHUKALIUW.

JlucuMmiuHa OCHOBBIBAE€TCS HA 3HAHUAX, I[IOJYyYEHHBIX B pE3YyJbTaTe OCBOCHHUS
JUCLMIUINH  «AJITOpUTMM3ALMs M [porpaMMHupoBaHue», «Teopus  BepoSITHOCTEH H
MaTeMaThyeckas CTaTUCTHKay, «JluckpeTHas MaTemaTtuka», «MareMaTudeckas JIOTUKay,
«Matemaruydeckas 00pabOTKa HIKCIIEPUMEHTAIBHBIX TAHHBIXY.

N3yyenne auCHUIUIMHBI HEOOXOAMMO JJIsi MPOXOXKIAEHHSI IPOU3BOJCTBEHHON W
NPEJIUIUIOMHOM MPAKTHKH, a TAK)Ke IPAKTUYECKOI paboThI BBIITYCKHUKOB 10 CIIELUAIBHOCTH.

Vka3aHHble CBA3M M COJAEp)KaHUE AMCUUIUIMHBI «MammHHoe oOyueHue» naroT
oOyyaroleMycss CHUCTEMHOE TpPEACTaBICHHE O KOMIUIEKCE H3y4aeMbIX JUCHUIUIUH B
cootBerctBuM OC BO HUAY MUOU, uro obecnieunBaeT COOTBETCTBEHHBIN TEOPETUYECKUM
YPOBEHb M MPAKTHUECKYIO HANpPaBIEHHOCTb B CHUCTeMe OOyueHHs Oyayuiei AesTenbHOCTH
Oakanaspa.

2. ®OPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIBTATHI
OBYUYEHUA
[Ipornecc nzyueHust ucuUILIMHbI « MammHaHOE 00yUeHre» HalrpaBiieH Ha popMUpOBaHUE
canenyromux komnerenuuii: 11K-3, TIK-6.1, 11K-6.2.

Kon

Komnerenuus
KOMIIETeHIINH

CrniocoGeH pa3pabaTbiBaTh MOJIEIH U KOMIIOHEHTHI alapaTHO-IIPOTrPAMMHBIX
[1K-3 KOMILIEKCOB M 0a3 JJaHHBIX, MCIIOJIb3Ysl COBPEMEHHBbIE MHCTPYMEHTAJIbHBIC
CpeACTBa M TEXHOJIOTHH

Crnoco0eH mpoBOIUTE aHANIM3 TPeOOBaHUIN K IPOrPaMMHOMY OOECIIEUYEHHUIO,
I1K-6.1 dbopMan3yss U aITOPUTMUBUPYS TIOCTABJICHHBIC 3a7a4d M OCYIIECTBIATH
KOMMYHUKAIIMIO C 3aMHTEPECOBAHHBIMU CTOPOHAMU
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Kon

Komnerenuus
KOMIIeTeHIIUH
Crnocoben  paszpabaTblBaTh M OTJIQXKUBaTh MPOrPAaMMHBIM  KOA €
I1K-6.2 HCIOJIb30BAHUEM PA3IMUYHBIX SI3BIKOB IPOTPAMMUPOBAHUS, ONPEACICHUS U

MAaHUITYJIMPOBAHUSA JAHHBIMHU

I/IHI[I/IKaTOpaMI/I JOCTHIKCHUA KOMHeTeHHHfI SABJIAKOTCA:

Koxa
KOMIIeTeHIIHH

Kon
HHIMKATOpAa

HNuaukarop

[1K-3

3-1IK-3

3HaTh: CXEMOTEXHUKY JIOTHUECKUX CXeM, LHU(POBBIX U
3allOMUHAIONIMX YCTPOMCTB, MPHHLUIBI IOCTPOEHUS U
3JIEMEHTBl MHUKpPOIPOLECCOPOB M MHKPOKOHTPOJUIEPOB,
IPUHIUIBI pabOTHI IPOrPaMMHUPYEMBIX JIOTHYECKUX MaTpPUI
U I[POrpaMMHUPYEMOM  MaTpPUYHOM  JIOTUKHM, OCHOBBI
00BEKTHO-OPUEHTUPOBAHHOTO 0JIX0/1a K
POTPaMMHUPOBAHUIO, 0a3bl JAHHBIX M CUCTEMBI yIIPABIICHUS
0a3aMu aHHBIX U1 MH(MOPMAIMOHHBIX CUCTEM PA3JIUYHOTO
Ha3HAYEHUS, PHUHLOUIBI  TIOCTPOCHUS  COBPEMEHHBIX
OIEPALIMOHHBIX CUCTEM U 0COOEHHOCTH MX NPUMEHEHUS

V-1IK-3

YMeTb: CTPOUTH JIOTUYECKUE CXEMBbI CUETYMKOB, PETHCTPOB,
CyMMaTOpOB UM  3allOMHHAIOIIMX YCTPOWCTB, CTPOUTH
BpEMEHHBIE  JIuarpaMmbl  paboTel  umHTepdelcoB U
KOHTPOJUIEPOB, CONPSraTh ammnaparHble W IMPOrpaMMHBIE
CpeACcTBa B COCTABE allapaTHO-IPOrPaMMHBIX KOMILIEKCOB,
paboTaTh ¢ COBPEMEHHBIMHU CUCTEMAaMU NIPOrPaMMHPOBAHUS,
BKJIIOUYasi 00BbEKTHO-OPUEHTUPOBAHHBIE

B-IIK-3

Bnagers: COBpeMEHHBIMH UHCTPYMEHTAIBHBIMU CPEICTBAMHU
IPOEKTUPOBaHUSI ~ LUQPOBBIX  YCTPOWCTB,  SI3bIKAMU
IIPOLIEyPHOTO u 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHUS, HAaBBIKAMU pa3pabOTKUM M  OTIAAKU
IporpaMm

ITK-6.1

3-11IK-6.1

3HaTh: METOI0JIOTUN pa3paboTku IIPOrPaMMHOT0
o0OecrieyeHus, METOAbl W MpHeMbl (opMmanu3aluuu 3anaad,
IPUHLMIIBL  TIOCTPOEHUS  apXUTEKTypbl  IIPOrPaMMHOIO
o0OecrieyeHns, TEXHOJIOTUM TIOJArOTOBKM M IPOBEICHUS
IIPE3EHTALNN

V-1IK-6.1

YMeTh: NpUMEHSATH COBPEMEHHbIE CpEACTBAa pa3pabOTKU
IPOrPaMMHBIX HPUJIIOKEHUH, MCIIONB30BaTh pa3IMyHbIC
HOTALIMU IIPU IPOEKTUPOBAHUU HH()OPMALIMOHHBIX CUCTEM

B-IIK-6.1

Biagers: HaBbIKaMU IIPOEKTUPOBAHUSA u
aJIMUHHCTPUPOBaHUS MHPOPMAIIMOHHBIX CHUCTEM, MpUEMaMHU
U METOJaMHU BEIEHUsA IIEPEroBOPOB €  3aKa3uyUKaMH
MH(OPMALIMOHHBIX CUCTEM

IT1K-6.2

3-I1K-6.2

3HaTh: OCHOBBI MPOrPaMMUPOBAHUS, TEOPHUIO
MPOCKTUPOBAHUST 0a3 JTaHHBIX, OCHOBBI MaTEMaTHYECKOTO
MOJIETIUPOBAHHS, OCHOBHBIE TEXHOJIOTHUU
MPOTPaMMHUPOBAHUS MU CIIOCOOBI OTJIAJKH TPOTPAMMHOTO
KOJ1a

V-11K-6.2

YMeTh: OITHCHIBATL OusHec-MoAeau 00BEKTOB
aBTOMATHU3AINH, MPUMEHITh BBIOPAHHBIE SI3BIKM M CPEIbI
MPOrpaMMHUPOBAHUS JIJII HANUCAHWUS TPOTrPAMMHOTO KOJa,
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Kon Kon

HNuaukartop
KOMIIETEHIIUM | MHIUKATOpPa

MCIIOJIb30BATh MPUKJIATHOE POrPAMMHOE 00ECTICUCHHE
Bnaners: HaBbIKaMu pabOTHI CO CPENICTBAMH aBTOMATHU3AIUN
paszpabotku nporpamm u CYBJ]

B-IIK-6.2

3. BOCIIMTATEJIbBHAS PABOTA

Hcnoab3oBanue

Co3nanmne ycJioBuii,
BOCIUTATEILHOI0 MOTEHINAJIA

Kox | HanpaBienue/menn

o0ecreYnBaIOIINX:
Y4eOHBIX M CUUILIHH
B24 | [IpodeccuonanpHoe | popMupoBaHue Ucnonb3oBanue
BOCITUTAHUE poecCHOHANTLHOM ATUKH, | BOCITUTATEILHOTO MOTEeHIHaIa
KYJbTYpPBI pelieHus: | TUCHUILUINH MPOQPECCUOHAIBHOTO
npoecCHOHANBHBIX 33434 | MOmyJis Uit (opMupoBaHUS
u MEXIIMYHOCTHOTO | KYJIbTYPBI pelieHus
B3aUMO/ICUCTBUS M300peTaTEeNbCKUX 3ajad,

pa3BUTHS JIOTUYECKOTO
MBIIIJICHUS, IIYTCM BOBJICUCHUA
CTYJICHTOB B PEIICHUE PA3IHYHBIX
3amad npoecCHOHATLHON
JeATEIbHOCTH

Opranuzanys HWHTEPAKTUBHBIX MEPONPUATHH M pealn3alus ClIEeHUATU3UPOBAHHBIX
3a/laHui C BOCIIUTATENIbHBIM U COLIMAJIbHBIM aKIIEHTOM:

- HCIOJIb30BaHUE METOJ0B MAILIMHHOTO 0OyUeHHMs IS peIlieHHs MPUKIAIHBIX 3a/1a4 (KpyTJIbli
CTOMN);

- MOXET JIM MallliHa 1yMaTh, KaK 4eJ0BeK? (JIUCKyCCHs);

- KTO HECeT OTBETCTBEHHOCTb 3a PELICHUs, IPUHATHIE MalIMHAMU? (AUCKYCCHS);

- pemieHue yueOHbIX 331a4 (paboTa B IpyMax).
IlepeuncneHHble MEPONIPUATHUS HAIIPABIIEHBI HA!

- (opmupoBaHUE KPUTHUECKOTO MBILUICHNUS;

- (opMupoBaHHE COLMATILHOW OTBETCTBEHHOCTH YUEHOT'O 3a Pe3yJIbTaThl UCCIEIOBAHUN U
UX MOCJIEJICTBUS;

- (opMupoBaHHE MPOU3BOJICTBEHHOTO KOJUIEKTUBU3MA B XOJE€ COBMECTHOT'O pPELICHMS
3aj1a4;

- (opMupoBaHHE KyJIbTYphl PELICHUs N300pEeTaTENCKUX 3a/au.

4. CTPYKTYPA U COAEPKXAHUE YUYEBHOU JUCHHUIITIUHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISIET 6 3aU€THBIX €IMHUIIBI, 216 JacoB.
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2 | Juneitubie momemn | 4.7 | 2 - 6 22 | JIP3,JIP4 | KW2 20
3 | llpusnHakoBsie
NpeICTABICHHS 8-11 | 2 - 6 22 | JIPS, JIP6 K3 20
4 | Pemaromme fepeBbst JIP7,
1 KOMITO3HIIUH 12-16| 2 - 8 22 JIPS, T1 K4 30
3ager 20
Hroro 3a cemecrp: 8 - 24 76 100
Knacrepuzauus u
5 METObl CHUYKEHUS 1-6 4 - 8 12 P9, KUs 20
pa3sMepHOCTH JIP10
6 | Heiiponusie cetn 7-16 | 4 - 16 37 Hgle 1%2 KU6 40
JK3aMeH 40
HToro 3a cemecrtp: 8 - 24 49 100
HUTOI'O: 16 - 48 125

HAMMEHOBAHME TEM U COAEPXKAHUE JEKIIMOHHBIX 3AHATUM

1. BBenenue B MalIMHHOE 00y4eHHUe
[TocTaHOBKM OCHOBHBIX KJIACCOB 337ad B MamMHHOM oOydeHun. OOydeHHe C yduTenem
(supervised learning): perpeccust u kiaccudukanus; oOydeHue Oe3 yuurens (unsupervised
learning): KJIacTepu3alus, CHIDKEHHE  pPa3MEpHOCTH; semi-supervised  learning,
pEKOMEH/1aTelIbHbIE CUCTEMBI, 00pa0oTKa TEKCTOB: TEMaTHUECKOE MOAEITUPOBaHUE, TIOCTPOEHHUE
aHHOTAIMH, U3BJICYEHNE OTBETOB HAa BOMPOCHI, MAIIMHHBINA TIEPEBO; 00paboTKa M300paKEeHUM:
nopoXxjaeHue, mnpeoOpa3oBaHue, oOyueHHE NPEACTaBICHUH; OOydYeHHE C TOAKpPEIUICHUEM.
[Tpumeps! 3amad. Buasl maHHBIX: CTPYKTYpUPOBAaHHBIE TAOJHIIBI, TEKCTHI, H300paXEHHS, 3BYK,
noru. IIpusHaku.
2. CraTucTHYECKHE OLICHKH U NMPOBEPKa rMIoTe3

OCHOBHBIE TIOHATHS MaTeMaTUYeCKOW CTAaTHCTUKU: CTATUCTUYECKHE OLCHKH (TOYEYHbIE U
WHTEPBAIBHBIC), UX CBOICTBA, MPOBEPKA TUTIOTES.

3. MamnHHOe 00y4eHHe KaK MaTeMaTH4eCKoe MOieTHPOBaHHe
Cratuctudeckne Mojend. TeopeTHKO-BepOSTHOCTHAS IIOCTAHOBKA 3aJa4ll  OOY4YEeHHs C
yunutereM. Munumuzaius oxugaemor ommoOku. No free lunch theorem. Ilpumep: 3amaua
perpeccuy, MHHHUMH3AIM KBajpaTa OTKIOHEHUS. PerpeccmoHHass (QyHKIHS: YCIOBHOE
matoxxuganue. JluneitHass perpeccus u Meron k Ommkaiimumx coceneil. IlepeoOyuenue u




HenooOydeHnne. PaznokeHne ommoOKy Ha IIyM, CMelIeHre U pa3opoc. [IpokisTue pasMepHOCTH.
Mertoap! orieHMBaHUsl 0000IIAIOIEeH CIOCOOHOCTH, KPOCC-BAIUAALINS.
4. BBeieHue B JIMHEHHbIE MO/IeJIM U 32/1a4a perpeccuu
I'panueHTHBIN CIyCK, METOAbl OLEHUBAHUS TpaaveHTa. OyHKIMKU 1orepb. MEeTpUKU KadecTBa
perpeccun. JIuHelHas perpeccus, METOJ HAUMCEHBIIMX KBAaJpaToB M  MaKCUMHU3aLUs
npasaononodbus. Teopema ['aycca—MapkoBa. SIBHBIA BUA pEHICHHUS B METOAC HAUMEHBIINX
kBagpartoB. KoBapuaunonHas marpuua uis kod¢p¢punuentos. Ilpaktuueckne cooOpaxeHus: 4yTo
JIeJIaTh C KaTeropualbHbIMU JAHHBIMU? BBIUKCIUTENBHBIE COOOPAXKEHMSI: TOUHOE PEILIECHUE VS
IpaJueHTHBIN ciycK. Perynspusanus.
5. JIuHeliHbIe MOJEJIH M 32124a KJIACCH(PUKALMH
3amaun knmaccudukanuu. OOmas mocraHoBka. 0-1 ommOka. baliecoBckuii kiaccudukarop.
Jlunelinple MeTonpl s Kiaccupukauuu. JlorHcTHYECKash perpeccusi, MaKCHUMH3aIHs
IPaBJOII0100Us, KPOCC-IHTPOIIUS.
6. Bb10op 1 ouneHka Mojeeil, padoTa ¢ NPU3HAKAMH
Kpocc-pamupanus: ToHKocTH (OTOOp MEpEeMEHHBIX, IepeoOyueHHe Ha BaJMJALUOHHOE
MHOXecTBO). O1eHKH okuaaeMoi omuoku st mHeitHoi perpeccuu: AIC u npyrue. L1 u L2
perynspusanus. Meroasl oT60pa npu3HakoB. MeTon riiaBHBIX KOMIOHEHT M singular spectrum
analysis. SImpoBeie MeTOnbl. SImpa M CHPSAMISIONIME MPOCTPAHCTBA, METOIBI MX MOCTPOCHHS.
Onepanuuy B CpsIMIIIIOIIUX IPOCTPAHCTBAX.
7. lepeBbsi M aHCaAMOJIH
Orpannyenust nuHeHbIX MeTon0B (mpuMmep: XOR). Pemaromme nepesbs. CART. Ancam6uu.
Bbyrctpen. barrunr. Cinyuaiinsii jec.
8. Bycrunr
AdaBoost, rpaguentasiii Oyctunr. XGBoost.

9. Ilpu3HakoBbIe NPeACTABJICHHUS 1A JUCKPETHBIX BXOJHBIX JAHHBIX
[TpakTueckue coobOpaxenus. KonaupoBaHue KaTeropuanbHbIX JaHHbIX. [IpomylieHHbIE
3naueHus. O6paboTka TekcToB: bag of words, tf-idf, BekTopHBIE YMOEAMHT Y.

9. Knacrepuzauus

K-means. EM-anroputm. [lpyrue MerTonabl KilacTepu3aluu: HepapXudeckas KilacTepu3anus,
DBSCAN, Affinity Propagation.

10. CHnxenne pa3MepHOCTH
SVD-pa3noxenue. Meron rinaBubix komrnoHneHt. t-SNE, UMAP.

11. BBenenue B HelipoceTH
Heiiponnbie cetu: obmast apxutektypa. Peanmuzamus XOR ¢ momomipbio Tpex MepcenTpOHOB.
Teopema 00  yHHBepcaJbHOM  ammpokcuMmManuu.  MHorocioiHsle  cetd.  OOpaTHOe
pacnpocTtpaHeHue omnoOku. CToXacTH4eCKUil rpagueHTHbIN ciyck. [Ipobnemsl: 3aTyxaromue u
B3pBIBAIOLIMECS I'PAIUEHTHI, HEBBITYKIOCTh (DYHKIIUH MTOTEPD.
12. CoBpemMeHHbIe HelipoceTeBble APXUTEKTYPbI

Heiiponnsie cetu B 00paboTke nzo0paxkennii. ®unbtpsl. CBepTounble ciiou. HelipoHHbIE ceTH U
oOyueHue npeacraBieHuil. O6paboTka mocaeaoBareabHOCTEN. PeKyppeHTHbIE HEHPOHHBIE CETH.

5. OBPA30OBATEJIBHBIE TEXHOJIOI'MA
IIpu mnpoBeneHMM 3aHATHA M OPraHU3alMM CAMOCTOSTEIBHOM padOThl CTYICHTOB
UCTIOJB3YIOTCS:

1. TpanuuoHHBIE TEXHOJIOTUH OOyuYeHHs, MpeAroaralime nepenadyy UHboOpMaluUd B
FOTOBOM BHJE, (OpMUPOBAHHWE Y4YEOHBIX YMEHHH 10 o00pa3iy: JeKIUsI-U3JI0KEHUE,
nabopaTopHble pabOoThI.

Hcnonp3oBaHne TpaJWLMOHHBIX TEXHOJIOTUH obOecrieuynBaeT (HOpMHpOBAaHUE Yy CTYAEHTA
NpPEICTaBICHUS O NPUMEHEHHU TEXHOJOTWH MCKYCCTBEHHOIO HWHTEJUIEKTAa B ITOBCETHEBHOM
JKU3HU W JUIsl peuleHus 3afad MpodeccroHalbHOM AeSITeIbHOCTH; HABBIKOB HCIIOJIb30BAHUS
METO/IOB aHaJIM3a JaHHBIX C MPUMEHEHHEM CIIECHHUANIbHBIX MPOrpaMMHBIX CPEJICTB; 3HAHUHA 00
MCKYCCTBEHHBIX HEMPOHHBIX CETAX M METOJlaX MX OOy4YeHHMs]; MO3BOJIIET CUCTEMAaTU3UPOBaTh U
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3aKpenuTh Ha NPAKTUKE 3HAHMA, MOJIyYEHHbIE B IIpoliecce OCBOEHUs Kypca. JlaboparopHsble
paboThl 00eCeunBaIOT PA3BUTHE U 3aKPEINICHHE YMEHUI U HAaBBIKOB.

2. VHTepaKTUBHbIE TEXHOJOIMHM OOYUYEHMs, MPEAIOIAraliie OpraHu3aio 00yYeHus Kak
IPOAYKTUBHONW TBOPUECKOM JEATEIBHOCTH B PEXHUME B3aUMOJEHUCTBUSA CTYAECHTOB JpYyr C
JIpyroM M ¢ npenojasareneM. Mcnonb3oBaHue MHTEPAKTUBHBIX 0OPa30BaTENIbHBIX TEXHOJIOTHH
CIOCOOCTBYET MOBBILIEHUIO MHTEPECAa U MOTHUBALIMM YYalllUXCsl, aKTUBU3ALUU MBICIUTEIbHON
JeSITeIbHOCTH M TBOPUYECKOTO MOTEHLMANA CTYJIEHTOB, AenaeT Oojee 3PpPEeKTUBHBIM yCBOCHHE
Marepuaia, MO3BOJSET WHAWBUIYAIM3HPOBATH OOYYEHHE M BBECTH SKCTPEHHYIO KOPPEKIUIO
3HAHUU.

3. Opranu3zamus caMOCTOSTEIbHON paboThI CTYICHTOB

Ienb camocTosTeNnbHONU pabOThI: 3aKpeIIeHUE 3HAHWM, MOJIy4YeHHBIX Ha 3aHATHAX. Ha
CaMOCTOSITENIbHYIO paboTy MO KaXAOH TeMe BBIHOCATCS CIEAYIOIIUE 3a/JaHUs: BBINOJHEHHUE
WHIVBUAYaAJIbHBIX 3aJJaHUM Ha 3a4€T, COCTABJICHHUE IJIOCCApHs IO TEME JIEKLUH, IIPOXOXKACHUE
onnaita-kypca HUSY MU®DU «Heiiponnsie cetn» Ha miatpopme « OTKpbITOE 00pa3oBaHUE).

6. OHEHOYHBIE CPEICTBA 1JIsd BXOJAHOI'O, TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTALIUH

@OoH/ OLEHOYHBIX CPEACTB IO JMCLUUIUIMHE OOeCHeyrBaeT IMPOBEPKY OCBOCHMS
IUIAHUPYEMBIX pPE3yJbTaTOB OOydeHHUs (KOMIETEHUUH M HUX HHAMKATOPOB) IOCPEICTBOM
MEPONPUATHIA TEKYLIEro, PyOeKHOI0 U MPOMEKYTOYHOTO KOHTPOJIS IO AUCLUILIUHE.

CBs3p MeXIy (OpMHUPYEMBIMH KOMIIETCHIHMSAMU M (OpMaMH KOHTPOJS WX OCBOCHHS
IpeJCTaBjeHa B cleaytomen Tadnuue:

[IpoekTupyemblie pe3ynbTaThl OCBOCHUS TUCIIUATITHHBI
. CpencTBa 1 TEXHOJIOTUH
Kon ¥ MHIUKATOPBI (POPMUPOBAHUS KOMIICTCHITHIA —
3uarts (3) Ymerts (V) Bnanets (B) t
I1K-3 3-11K-3 V-IIK-3 B-IIK-3 JIP1 - JIP12, T1, T2
[TK-6.1 3-11K-6.1 V-IIK-6.1 B-IIK-6.1 JIP1 - JIP12, T1, T2
[TK-6.2 3-I1K-6.2 V-I1K-6.2 B-I1K-6.2 JIP1 - JIP12, T1, T2

B kypce npeaycMOTpeHO HECKOIBKO (pOpM KOHTPOJIS 3HAHUS:

— VIHTeHCHBHOCTH  BBINIOJIHEHMS]  3aJaHWil  Ha  jabopaTopHbIX  paboTax,
IMPOBECPAOIIUC 3HAHUC OCHOBHBIX q)aKTOB C HGKHI/Iﬁ n BBITIOJTHCHUEC
TEOPETUYECKUX JOMAITHUX 3a/JaHUM.

— KontponpHas paboTa/TecT B KOHIIE KaXI0TO MOTYJISI.

IIkaJja olleHKH 32 IPOMEKYTOYHYIO ATTECTAIUIO (3a4€eT)

Kpurepuii oueHuBaHust Ilkana
OlleHUBAHMS

BBICTABIISIETCSL CTYJICHTY, €CITU OH BBIMOJIHUII 33/IaHUe TMOJHOCTHIO, B 17-20
COOTBETCTBHUU C TpeOOBaHUSIMU K OPOPMIICHHUIO
BBICTABIISIETCS CTY/ICHTY, €CJIM OH BBIMIOJTHII 33JaHHe ¢ HEOOIBIIUMU 13-16
HeJ0ueTaMu, HO Bce TpeOOBaHMsI K 0(OPMIICHUIO COOJTIOACHBI
BBICTABIISIETCS CTYJCHTY, €CITU OH BBIMOJHUI 33/J[aHUE YaCTUYHO, HE 9-12
Bce TpeboBaHMs K 0(hOPMIICHUIO COOITIOICHBI
BBICTABIISIETCS CTYJEHTY €CIIM BBIMIOJIHEHA Majas 4YacTh 3a/IaHuf, 0-8
TpeboBaHus K 0hOPMIICHUIO HE COOIIOICHBI

Ika/sa oueHKH 32 MPOMEKYTOYHYI0 ATTECTALMIO (IK3aMeH)
3a KaxapIid Borpoc (2 Bompoca)




Kpurtepuu oneHuBanus bana

3HaHUE OCHOBHBIX TMOHATHM W OMpENETICHUH, 3HAHWE Crenu(PUIecKuX s
paccMaTpuBaeMOro paszjena TEPMHUHOB W UX I[IOHMMaHUE, pPa3bsCHEHUE
0COOEHHOCTEH NMPUMEHEHHS TEOPETUUECKUX 3HAHWN Ha MPAKTUKE, YTO MOXKET 20
BLIpa)KaTBCH B yBepeHHBIX OTBETax Ha JOITOJIHUTCIIBHBIC BOHpOCBI
MIPENo/1aBaTelIs

3HaHUE OCHOBHBIX TMOHATHI W ONpEIeNCHH, 3HAHWE CIECHU(PHUUECKUX I
paccMaTpuBaEeMOro paslena TEPMHMHOB W HUX HEINOJHOE IIOHUMAaHUE,
pa3bsCHEHUE OCOOCHHOCTEH MPUMEHEHHMS TEOPETHYECKHMX 3HaHUM Ha
IIPAKTHKE

18

3HaHUE OCHOBHBIX TMOHATHI W ONpEeNCHH, 3HAHWE CIECHU(PHUUECKUX IS
paccMaTpuBaeMoro paszena TEPMUHOB M MX INOHMMaHue. He pasbiacHun 16
0COOEHHOCTH IPUMEHEHUS] TEOPETUYECKUX 3HAHUM HA IPAKTHKE

3HaHME OCHOBHBIX TOHATUN M ONpEICNICHUH, 3HaHHE CrenUupUUYECKUX s
paccMaTpuBaeMOro paszejia TEPMHUHOB M HMX HEMNOJIHOE MoHuMaHue. He 14
pa3bsICHUI 0COOCHHOCTU MPUMEHEHUSI TEOPETUUYECKUX 3HAHUM Ha MIPAKTHKE

HenonHoe 3HaHWE OCHOBHBIX MOHSATHH M OMpPEICNICHHUH, CIIEUU(UISCKAX IS

paccMaTpuUBaeMOro pasjeia TEPMHHOB M HMX HENOJHOe NoHuMaHue. He 12
pa3bsICHUI OCOOCHHOCTH IPUMEHEHHUSI TEOPETHUECKUX 3HAHUI Ha TIPAKTHUKE

NTOI'O makcumym 20
NTOI'O MunumMym 12

IkaJjia HTOrOBOM OLIEHKH 32 CeMeCTp

HToroBasi oleHKa NpeACTaBiIsieT cO0OW CyMMy OaijioB, 3apa0OTaHHBIX CTYICHTOM IIPH
BBINOJIHEHUM 33JaHUM B paMKax TEKYILIEro M IMPOMEKYTOUYHOIO KOHTPOJS W BBICTABISETCA B
cooTBeTcTBUM C [lonoxeHneM 0 KpeIuTHO-MOAYIbHOW CUCTEME B COOTBETCTBUU CO CIEIyIOIIEH
LIKaJIOM:

Ouenka no 4-0a/1JIbHOI 1IKaJIe Cymma 06a,1J10B Ouenka ECTS

5 — KOTJIIMYHOY 90-100 A

85-89 B

4 — «xopo1Io» 75-84 C
70-74

D
3 — «yZIOBJIETBOPUTEIHHO) 65-69

60-64 E

2 — «HEYI0BJIETBOPUTEIHLHO» Huxe 60 F

Pacmm¢poBka ypoBHs 3HaHHMH, COOTBETCTBYIOILErO IOJIyY€HHBIM OaygaM, JaeTcs B
TabynLe, yKa3aHHOW HUXKeE.

Cymma | Ounenka

YpoBeHbL NPHOOPETEHHBIX 3HAHMIA MO0 JUCHHUILIUHE
0aJ1710B ECTS P P P

«OTIMYHO» - TEOPETHYECKOE COJEpXKaHHEe Kypca OCBOGHO IIOJHOCTBIO, 0e3
po0eIoB, He0OXOANMBIE PAKTHYECKHE HABBIKK PAOOTHI ¢ OCBOCHHBIM MaTepHaIoM
90-100 A c(OpPMHUPOBAHEL, BCE MPEAYCMOTPEHHBIE MPOTPaMMON OOYYECHHUS Y4UeOHBIE 3aJaHU
BBINIOJIHEHbI, KAYeCTBO HMX BBIMOJHEHUS OLEHEHO 4YHCIOM OajuloB, OJIM3KUM K
MaKCHMaIIbHOMY

«O4eHb XOpOIIO» - TEOPETHYECKOE COAEpKaHUE Kypca OCBOCHO IIOJIHOCTBIO, 0e3
1po0eIoB, He0OXOANMBIE TIPAKTHYECKHE HABBIKKM PA0OTHI C OCBOSHHBIM MaTepHaioM
85-89 B B OCHOBHOM C(OPMHpPOBAaHBI, BCE IPEIYCMOTPEHHBIE NPOrpaMMOl OO0ydeHHs
yueOHble 3aJaHusl BBIIOJHEHbI, KayeCTBO BBIIIOJIHEHMS OOJIBIIMHCTBA W3 HHUX
OLICHEHO YMCIIOM 0aJuIoB, OJM3KMM K MaKCUMaIbHOMY

75-84 C «XOopoI10y» - TEOPETUIECKOE COAEPKAHNE Kypca OCBOSHO MOJIHOCTHIO, O€3 MpoOeoB,
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Cymma | Ouenka

YpoBeHL MPHOOPETEHHBIX 3HAHUHA MO JUCIUILINHE
oamios | ECTS P pHoop

HEKOTOPbIE MPAaKTUYECKHE HABBIKK PabOTBI C OCBOCHHBIM  MaTepUaioM
c(OpPMHUPOBAHBI HEAOCTATOYHO, BCE TNPEAYCMOTPCHHBIC IPOTPaMMON O0yuUeHHS
y4eOHBIC 3aJaHMs BBINOJHEHBI, KaYCCTBO BBIMOJHCHUS HU OJHOTO W3 HHUX HE
OIICHCHO MUHHMMAJIBHBIM YHCIJIOM 0ajlIOB, HEKOTOPBIC BUJBI 3a/IaHUI BBITIOJIHCHEI C
omurdKamMu

«Y IOBIIETBOPHUTEIILHO» - TEOPETUUECKOE COJEPIKaHNE Kypca OCBOGHO YacTHYHO, HO
npoOensl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAUMBIC MNPaKTHYECKUE
65-74 D HaBBIKH pabOTBl C OCBOGHHBIM MaTepHajoM B OCHOBHOM C(OpMHpPOBaHEI,
OOJNBIIMHCTBO TPEAYCMOTPEHHBIX MPOTpaMMoil 0OydeHHs Y4eOHBIX 3aJaHui
BBINIOJIHEHO, HEKOTOPBIC M3 BHIIOJIHEHHBIX 331aHMI, BO3MOXKHO, COAEPIKAT OLINOKU

«IlocpencTBeHHO» - TEOPETUUECKOE COAEp)KaHWE Kypca OCBOCHO YaCTHYHO,
HEKOTOpble TPAaKTUYECKHE HaBbIKM pPaboTbl He Cc(HOPMHPOBAaHBI, MHOTHE
60-64 E MIPeyCMOTPEHHbIE POrpaMMON 00y4eHHs1 y4eOHbIe 3a1aHus HE BBINOJIHEHBI, JTH00
Ka4yeCTBO BBINOJHEHHS HEKOTOPBIX M3 HUX OLIGHEHO YHWCIOM O0ajiioB, OJM3KHM K
MUHUMAaJIbHOMY

((Hey,HOBJ'IeTBOpI/ITGHBHO» - OYEHb Cl1a0bIe 3HaHHUsA, HEAOCTATOYHBIC IJIS1 IIOHUMAaHHA

Huxe 60 F
Kypca, IMeeTCs 6OJIBbII0E KOJMYECTBO OCHOBHBIX OLIMOOK M HEOUETOB

CryneHT cuuTaeTcsi aTTeCTOBAHHBIM 110 Pa3Jielly, 3K3aMeHy, €clii OH Habpasl He MeHee
60% ot MakcuMaIbHOTO Oaa, MpeayCMOTPEHHOro pabouel mporpaMMoil.

KoHTponbHble MeponpusiTHs, 3a KOTOpble CTyIAeHT mnoayuuna 0 OamioB (HesiBKa B
YCTaHOBJICHHBIH CpOK), MOJAJEXaT o0s3arenbHON mepecaaue. Cpoku mepeciad KOHTPOJBHBIX
MEpOINPUATHI B TEUCHHE CEMECTpa orpeiessaeT Kadeapa.

CryneHT, IpoIyCTUBIINA KOHTPOJIBHOE MEPOTIPUATHE 0€3 YBAKUTEIHHON MPUYUHBI WIIH
HOJYYMBIIMN 3a HEro HEYJOBJIETBOPUTENIbHYIO OLEHKY, IIOC/IE Iepecaud KOHTPOJIbHOI'O
MEPONPUATHS NTOJTy4aeT Oajlil HUKE YCTaHOBJIEHHOTO Ha 25%.

NuauBuayanbHble 3a1aHUSA U1 3a4eTa M0 JUCIUIINHE
«MammuHHOe 00yueHue»
TeMEl HHIUBUAYAJTbHBIX SaI[aHI/Iﬁ BI)I6I/IpaI-OTC$I CTYACHTaMU CaMOCTOATCIbHO H

COTJIaCyroTCd € Ipe€noJaBaTciiEM JUCIHUITIIINHBI.

IIpumepsl 3K3aMEeHALIMOHHBIX BONIPOCOB

1. OcHOBHBIE MOHATHSA MAIIMHHOTO 00y4eHusi. OCHOBHbIE MOCTAHOBKM 3aau. [Ipumepsl
IIPUKJIAIHBIX 3a7ad.

2. JIuneiinple MeTOJbI KJIACCU(PUKALMU U perpeccuu: (YHKIHMOHAIBl KauyecTBa, METOMAbI
HACTPONKH, 0OCOOEHHOCTH IPUMEHEHHSI.

3. MeTpuKH KayecTBa aJITOPUTM PETPECCUU U KITACCU(PHUKALIH.

4. OueHnBaHue KauecTBa aaropuTMoB. OTiIOKeHHast BBIOOpKa, ee HeaocTaTku. OneHka
IIOJIHOTO CKOJIB3s1Iero KoHTpoua. Kpocc-Banunanus. Leave-one-out.

5. lepeBbs pemieHnii. Meronbl nocTpoeHus AepeBbeB. VX perynsapuzanus.

6. Kommno3zunuu anroputMoB. PaznoxkeHne ommoOku Ha cMelieHue 1 pa3opoc.

7. CryuaiiHblii J1ec, ero 0COOCHHOCTH.

8. 'pagurieHTHBIN OYCTHHT, €ro OCOOEHHOCTH NPHU UCIOJIB30BaHUU JIEPEBHEB B KAUECTBE
0a30BBIX AITOPUTMOB.

9. Heitponnsie cetu. MeTton oOpaTHOro pacrnpoctpaHeHus omuOok. CBepTOYHBIE CETH.

10. Knacrepuzanusa. Anroputm K-Means.



7. YYEBHO-METOAUYECKOE H HWH®OPMALWOHHOE OBECIHEYEHHE
YYEBHOU JNCHUTIJINHBI

OcHoBHas JIUTepaTypa

1. Bapckuii, A. b. BBeaenue B HelipoHHble ceTH: yueOHoe mocodue / A. b. bapckuit. — 3-e

u3n. — MockBa, CapatoB: WurepHeT-YHUBepcuteT WMubopmanmonHsix TexHomorui
(MHTYUT), At IIm Ap Menua, 2020. — 357 c. — ISBN 978-5-4497-0309-5. — Tekcr:
anextpoHHed // Iudposoit obpazoBarensHbiii pecypc IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/89426.html (mara obpamenus: 18.03.2025). — Pexum gocryma:
JUTSL aBTOPH3HP. ITOJIb30BATEIICH.

2. TlaBnoBa, A. . MckyccTBeHHBIE HEMpOHHBIE ceTH: yueOHoe mocodue / A. U. [laBnosa.
— MockBa: At Ilu Ap Menua, 2021. — 190 c. — ISBN 978-5-4497-1165-6. — Tekcr:
anektponusli // Ludposoii obpazoBarensHbiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/108228.html (mara obpamenus: 18.03.2025). — Pexum nmoctymna:
JUISL aBTOPU3UD. ITOJIb30BATENEH.

JlonoTHUTEIbHASI JINTEPaTypa

1. Bockoboiinukos, 0. E. O06paboTka W aHaIN3 3KCIEPUMEHTAIBHBIX JAaHHBIX B ITaKeTax
MathCAD u Excel: yue6Hoe mnocobue / }O. E. Bockob6oitnukoB. — HoBocubupck:
HoBocuOupckuii rocyJapCTBEHHBIH apXUTEKTypHO-CTPOUTENbHBIN yHUBepcuteT (Cubcrpun),
9bC ACB, 2020. — 161 c. — ISBN 978-5-7795-0906-0. — Tekcrt: anextponnslii // Hudposoit
00pazoBaTenbHbIN pecypc IPR SMART: [caiT]. — URL:
https://www.iprbookshop.ru/107639.html (mara oGpamenusi: 18.03.2025). — Pexxum goctyma:
JUISL aBTOPU3UD. ITOJIb30BATEIEH.

2. Maxkkunnu, Yac Python u ananu3 gannbeix / Yac Makkunnu; nepeBog A. CIuHKUHA. —
2-e m3n. — Caparos: [Ipodobpaszosanue, 2019. — 482 c¢. — ISBN 978-5-4488-0046-7. —
Tekct: snextponnslii / Hudposoii obpazoBatensHbiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/88752.html (mara ob6pamenus: 18.03.2025). — Pexwum nocrymna:
JUIS aBTOPU3HP. MOJIb30BaTENEH.

3. Pakurckuii, A. A. Meronpl MallTMHHOTO 00y4eHHUs: yueOHO-MeToau4eckoe nocooue / A.

A. Pakurckuii. —  HoBocuOupck:  Cubupckuii  rocyJapCTBEHHbBI  YHUBEPCUTET
TenekoMMyHUKauil u unpopmaruku, 2018. — 32 c. — Tekct: anextponnsit // {udposoit
00pa3oBaTeNbHbIN pecypc IPR SMART: [calT]. — URL:

https://www.iprbookshop.ru/90591.html (mara ob6pamenus: 18.03.2025). — Pexum nocrymna:
JUTSL aBTOPU3UP. TIOJ30BATENCH.

LMS u UntepHeT-pecypcnl:

Hayunas snextponnas 6ubanorexa. URL: http://www.elibrary.ru.

Hanmonanehas miatgopma oTkpbITOro o0pazoBanus: https://openedu.ru/my/courses/.

O6pazosarensusbiii mopran HUAY MU®U. URL: https://online.mephi.ru/.

CrnpaBounas cucrema AktuoH URL: https://action360.ru/

Lentp uHpopManoHHO-OMOTHOTEYHOTO OOecredeHrsl y4eOHO-HAYYHON AeITeTbHOCTH

HUAY MUOU URL: http://library.mephi.ru/.

6. DnexTpoHHas HHQOpMalMOHHO-OOpa3oBarenbHas cpena TU HUAY MUOU URL:
http://stud.mephi3.ru/.

7. DIeKTpOHHO-OMOIMOTEYHAS cucremMa I[PRbooks URL: IPRbooks
https://www.iprbookshop.ru/.

8. DnextpoHHO-OnMOMMoTeunas cucrema Jlanp URL: https://e.lanbook.com/.

M
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOU

JAUCHHUIIJINHBI

Aynuropus A IPOBEACHUS 3aHATUHN JIEKIMOHHOTO TUIIA, 3aHSATHI CEMHUHAPCKOTO THUIIA,
Aymutopusi Ui TPOBEICHHS 3aHITHHA JICKIIMOHHOTO THUIIA, 3aHITHA CEMHHAPCKOTO THIIA,
TPYNIOBBIX ¥ WHAMBUAYAIbHBIX KOHCYJNbTALUNA, TEKYIIEr0 KOHTPOJS U MPOMEKYTOUHOU
aTTeCcTalluu, sl CAMOCTOATEIbHOU paboThl: mpoekTop Nec + 3KkpaH (HACTCHHBIN), KOMITBIOTEP:
koMmrbtoTep: mporeccop Intel Core 13; onmeparuBHas namsate 8GBDDR3; monutop KK Benq
19,57, Foxit Reader.

Jlis mpoBeneHus 1abOpaTopHBIX paboOT HEoOXoaMMa KOMIIBIOTEpHast jaboparopus,
OCHAIlleHHass Pa0OYMMH MeCTaMu Ui KaXJOro CTyJEHTa, a Takke paboduM MecToM
npenonaBarens. Pabodyee wmecTo ocHameHO KommbroTepoM: mporeccop Intel Core 13;
onepatuBHas namsate SGBDDR3; monutop KK Benq 19,57, xnaBuarypa, mbiiibs, OC Windows,
naker MS Office, kommnbroTep: mporneccop Intel Core i3; omeparuHas mamsate SGBDDR3;
monutop KK Benq 19,57, Foxit Reader.

Kaxnapiii cTyneHT uMeeT CBOM JIOTHH M Mapojib Uil BXoAa B  OJIEKTPOHHYIO
nH(popMannoHHo-o0pa3oBarensuyo cpeay T HUAY MUDU (http://stud.mephi3.ru/)

Kaxxapiii cTyIeHT UMeeT AOCTYII K 3JIeKTPOHHO-0nbmmoreuHoii cucteme IPRbooks.

[Iporpamma coctaBieHa B cooTBeTcTBuUU ¢ TpeboBanusmu OC BO HUAY MUOU no
HanpasieHuto noaroroBku 09.03.01 «MupopmaTrka U BEIYUCIUTEIbHAS TEXHUKAY.

ABTOp: cTapmuii npenogasaresb Kadeapbl HH(OOPMAIMOHHBIX TEXHOJOTMH M IMPHUKIAIHOM
matemaTtuku B.B. Jlyromkus.
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