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1. HEJIA U 3ATAYHN OCBOEHUA TUCHUITJINHBI

1.1 Heab ocBOeHUS AUCHUILIHHBI

Kypc «MamunHoe oOydeHHe» WMEeT CBOCH I1enbio: (OPMUPOBAHHWE Y CTYICHTOB
MIPaKTUYECKUX HABBIKOB pa0OThl C JAHHBIMM M PELICHUS NPUKIATHBIX 3a/ad aHajlu3a JaHHBIX.
JloCcTkeHre TUIAaHUPYEMBIX PEe3ybTaTOB 00ydeHHs (Tabiuia 2), COOTHECEHHBIX C WHIAMKATOPAMU
JNOCTHXEHUs] KoMmrmeTeHUud u uenpto peanusauuu OIIOIL. B pesynbrare u3ydyeHus JUCLMILIMHBI
(Monynst) «MamuaHOE 0OydeHue» oOydaroliuecss Ha OCHOBE MPUOOPETCHHBIX 3HAHUM, YMEHHH H
HAaBBIKOB JIOCTUTalOT OCBOCHUS KOMIIETCHIIMN HA ONPEIECIICHHOM YPOBHE.

OOydeHue ciry>KeHHEM KakK OcOOBIH TeJaroruueckuil MOAXOA HampaBlieHO Ha eIUHCTBO OOYYEeHUS U
BOCITUTaHUsI, Pa3BUTHS TPAKIAaHCTBEHHOCTH, TPO(heccCHoHaI3Ma U 00IIECTBEHHOTO Pa3BUTHSI.

Jins peanusanmu OOy4eHUS CIy)KEHHEM B IIPEJENIaxX MPOEKTHOW JEATEbHOCTH, NPUBSI3AHHON K
JAHHOM ITUCLUIUIMHE, CTYyJECHTaM IPEIararoTcs TEMaTHhKa KypCOBBIX IPOEKTOB, COIVIACOBAHHAS C
COLIMAJIbHBIMU MTapTHEpPaMH.

1.2 3agaum AMCHUINIMHBI
OCHOBHBIE 33JTaYN OCBOECHHSA JUCITUIINHEI:

e CTyAeHT JOJKEH 3HATh

e OCHOBHBIC MMOHATHUS U MMOCTAHOBKH 3a/1a4 MAITUHHOTO OOyYEHHUSI

e TEOPETUYECKHE OCHOBBI JINHEWHBIX U JIOTUYECKUX METOJ0B MAIIMHHOTO O0YICHUS
e  MPUHIUIIBI TOCTPOCHUS KOMIO3UILIMI MOJENIEH

e OCHOBHBIC METPUKH Ka4eCTBa IS PErPECCUU U KIIACCU(DUKAITUN

yMeTb

e YMeeT BBIIIOJIHATH ITOJIHBIN LUKII IIOCTPOCHUA MOJACTIN
e  VYmeer o6yanb OCHOBHBIC MOJCJIN MallHHHOI'O 06y‘leHI/I$I, OLCHMUBATH NX KAa4YCCTBa
e YMeeT BBIIIOJIHATh KIIaCTCpU3aALUIO U BU3yalIU3allui0 JaHHBIX

BJAA€Th MAaTCMATHUYCCKUMHU MCETOJaMM aHajlid3a MJAaHHBIX, A3bIKaMHU W KOMIIBIOTCPHBIMU
MCTOJaMH MAIIIMHHOI'O O6y‘IeHI/IH.

1.3 MecTo qucHUIIMHbI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Kypc «Mamunnoe o6yuenue» otHocutces K yact 6;10ka KM.01 - CrcreMbl HCKYCCTBEHHOTO
MHTEJUIEKTAa OCHOBHBIX AUCHUIUIMH Y4€OHOIO IIaHa.
JUis u3ydeHus: JUCUUIUIMHBI CTYAEHT JOJDKEH BIIAJIeTh 3HAHUSAMM, YMEHUSAMHU M HaBbIKAMU
10 TUCUUIUIMHAM:
JluckpeTHas MaTematuka, AnreOpandeckue CTpyKTypbl, OCHOBBI ITPOrpaMMUPOBAHUS, AJITOPUTMBI
BBIYMCIUTENIBHON MaTreMaTuk, KoHCTpyMpoBaHME alrOpuTMOB M CTPYKTYp JaHHBIX, Teopus
QITOPUTMOB M BBIYHMCIUTENIBHBIX NpoLeccoB, OCHOBBI TEOPUU BEPOSTHOCTEH M CTATUCTHYECKHUX
METO/IOB, ANTOPUTMBI M CTPYKTYpBI JaHHBIX, Maremarnyeckass JOTMKa M TEOPHsl aJrOPUTMOB,
WHTennexTyanbHplii aHaIU3 JAHHBIX.
3HaHus, MoJIy4yaeMble MPU U3YyYeHUU AUCHUIUIMHBI «MalMHHOe 00yueHHe» UCTIONb3YIOTCS
OpU HM3Yy4eHUH TMPOo(ecCHOHAIBHBIX IUCUMIUIMH PacmpeneneHHble 3agaud W alTOPUTMBI,
[IporpammupoBaHue B KOMIBIOTEpHBIX ceTsAX, OOnauHble BBIYUCICHUS, MyIbTHAr€HTHBIE
CHCTEMBI, a TaKkXkKe JUIsd padoT HaJl AUTUIOMHOM M MarucTepckoit paboToil.



1.4 IlepeyeHb NJIAHHPYEMBIX pPe3yJbTATOB O0y4YeHHMs IO JMCHHILIMHE (MOAYJIIO),
COOTHECEHHBIX € INIAHNPYEMbIMH Pe3YJIbTATAMM OCBOCHUS 00pa30BaTe/IbHOM POrpPaMMblI.

N3ydenne naHHOW y4eOHOW NMCIUIUIMHBI HANpaBiIeHO Ha (POPMHUPOBAHHE Yy OOYYAIOIIMXCS
CIIEAYIOMUX TPO(ecCHOHATBHBIX KOMIETEHIHIi M COOTHECEHHBIX ¢ HHMH WHIHKATOPOB

poctuskenust komnerennuii: YK-1; YK-2; OIIK-3; OIIK-4

Koa m HauMeHOBaHuUe I/IHI[I/IKaTOPa*

Pe3yabTaThl 00y4eHUs 10 JUCUMILINHE
(3naem, ymeem, enadeem (HAGLIKU U/UIU ONbIM
oesamenibHOCmUL))

YK-1. CriocobGeH OCyImecTBIATh MOMCK, KPUTHUYECKUI aHAIU3 U CHHTE3 MH(OPMAIUH, TIPHMEHSATh
CHCTEMHBIN MOAXOI IJIsl pEIISHUS MOCTABJICHHBIX 3a/1a4

VYK-1.1. 3naer npuHuune! cbopa, oTéopa u
000061eHNsT HHOPMAITHH.

3HaeT NpUHIMIBI cOopa, oTOOpa 1 0000IIeHUS
uH(popMaLuu.

VYK-1.2. YMeeT cOOTHOCUTDH Pa3HOPOIHbIE
SIBIICHUSI U CHCTEMAaTH3UPOBAThH MX B paMKax
1n30paHHBIX BUJIOB MPOeCCHOHATBHON
JIeSITEIbHOCTH.

YMeeT COOTHOCUTh pa3HOPOIHbBIE SIBICHUS U
CUCTEMAaTHU3UPOBATh UX B paMKaX U30paHHbIX
BUJIOB MPO(ECCUOHANBHOMN 1€ATEIbHOCTH.

VYK-1.3. meet nmpakTH4eCKHii ONBIT pabOTHI C
nH(OPMAMOHHBIMU O0OBEKTAMU U CETHIO
WHTepHeT, ONbIT HAYYHOTO TIOUCKA, OTIBIT
OonbmmorpaduIecKoro pa3pICKaHUs, CO3TAHUS
HAy4YHBIX TEKCTOB.

HmeeT npakTUyecKuil ONbIT paboThI €
MH(GOPMALMOHHBIMU OOBEKTAMH U CETHIO
HHTEepHET, ONBIT HAYYHOTO MOUCKA, OTIBIT
OnOIMOTPaPUIECKOTO Pa3bICKAHUs, CO3TAHUS
HAy4YHBIX TEKCTOB.

VYK-2. CnocoOeH omnpeaensts Kpyr 3a7ad B paMKaxX MOCTaBJICHHOM IEIM M BEIOMPATh ONTHUMAJIbHBIC
CHOCOObl MX pELIeHUs, UCXOJS U3 ACUCTBYIOIIMX IMPAaBOBBIX HOPM, HMEIOIIHUXCS PECYypCOB H

OTpaHUYCHUN

VK-2.1. 3Haetr He0OXOAUMBIE IS
OCYILECTBJICHUS TPOPECCHOHATBLHON
JESITeILHOCTH IMPABOBBIC HOPMBI.

3HaeT HeoOXO0JUMBIE I OCYIIECTBICHUS
npodeccuoHanbHOM NesTeIbHOCTH MTPaBOBbIE
HOPMBI.

VYK-2.2. YMmeeT onpenenars Kpyr 3aj1ay B
pamkax “30paHHBIX BHI0B MPO(ecCHOHATBHOM
JesITeNIbHOCTH, MJIAHUPOBATh COOCTBEHHYIO
JEeSITeNIbHOCTh UCXO/IS1 U3 UMEIOUINXCS PECYPCOB;
COOTHOCHTH TJIaBHOE U BTOPOCTEIIEHHOE, pellaTh
MIOCTABJICHHBIC 3a/Ia4M B paMKax U30paHHBIX
BUJIOB TPO(ECCHOHANBHON AEITEIbHOCTH.

YMmeer ompenenatb Kpyr 3agad B paMKax
n30paHHBIX BHJIOB npodeccuoHanbHOM
NEeSITeIbHOCTH,  IUIAHUPOBAaTh  COOCTBEHHYIO
JEeSITeNIbHOCTh UCXO/IS1 U3 UMEIOIINXCSL PECYPCOB;
COOTHOCHTH T'JIABHOE U BTOPOCTETIEHHOE, PEIlIaTh
MOCTABJIGHHBIE 3aJaud B paMKaxX H30paHHBIX
BUJIOB MPO(eCCUOHANBHOMN IeATEIbHOCTH.

VYK-2.3. ImeeT npakTUYECKUN OTBIT
MIPUMEHEHHsI HOPMAaTUBHOM 0a3bl M pelIeHUs
3a/1a4 B 00J1aCTH M30paHHBIX BUIOB
podecCHOHANBHOM JIeSATENHHOCTH.

HmeeT npakTUYECKUI OTNBIT IPUMEHEHHS
HOPMATUBHOM 0a3bl U pellieHus 3a7a4 B 00JacTH
n30paHHBIX BUJIOB MPOQecCHOHATBHON
JIESITEIbHOCTH.

OIIK-3. CrnocoGeH Kk pa3paboTKe alrOPUTMHYECKUX M MPOTPaMMHBIX pEIIeHHH B 005acTu

CUCTEMHOIO M MPUKIAAHOIO IIPOrpaMMHUpPOBaHUS,
CO3/IaHMI0  MH(OPMAIIMOHHBIX  PECYpPCOB

HUMUTAIMOHHBIX Moz[eneﬁ,

MaTeMaTH4YeCKUX, HHQOPMAIOHHBIX H
II00QIBHBIX  CETEH,

O6pa3OBaTeJ'ILHOFO KOHTCHTA, IPUKIIaAHbIX 0a3 JaHHBIX, TCCTOB U CPCACTB TECTUPOBAHUA CUCTEM U
CpCACTB HAa COOTBCTCTBUC CTaHAAPTaAM H NCXOJHBIM Tpe6OBaHI/I$IM

OIIK-3.1. 3HaeT METOBI TEOPUHU AITOPUTMOB,
METO/Ibl CUCTEMHOI'0 M IIPUKJIIAIHOTO
MIPOrpaMMHUPOBaHMs, OCHOBHBIE TIOJIOKEHUS U
KOHILIENIIMH B 00JIACTH MaTEMaTUYECKHUX,
WH(GOPMAIIMOHHBIX M MMUTALIMOHHBIX MOJENIEH;

3Haer METOAbI TCOPUU AJIITOPUTMOB, MCTO/bI
CUCTEMHOI'O U IPUKJIAAHOTO IPOrpaMMHUpPOBAHUA,
OCHOBHBIC ITOJIOXKCHHUA U KOHIICIIIINA B obmactu
MAaTEMAaTHYCCKUX, I/IH(i)OpMaLII/IOHHLIX nu
MUMHUTAIMOHHBIX Moz[eneﬁ;

OIIK-3.2. YMeer COOTHOCUTH 3HaHUS B 00J1aCTH
MIPOrpaMMHUPOBAHUS, HHTEPITPETAIUIO

YMeer COOTHOCUTE 3HAaHUs B 00JIacTh
MIPOrpaMMUPOBAHUS, HHTEPIPETAIUIO




Koa n HamMeHOBaHHUe I/IHI[I/IKaTOPa*

Pe3yabTaThl 00y4eHUs 10 AUCHUILJINHE
(3Haem, ymeem, é1adeem (HAGLIKU U/UNLU ONBIM
0esaAmenbHOCMUL))

MNPOYUTAHHOI'0, OPEACIIATEL U CO31aBaTh
I/IH(i)OpMaL[I/IOHHI)Ie PECYpPChI r100aJbHBIX CCTCI>'I,
O6pa30BaTeHLHOFO KOHTCHTA, CPCACTB TCCTUPOBAHUA
CUCTEM.

MPOYUTAHHOTO, OMPEENSITh U CO3/IaBaTh
UH()OPMAITMOHHBIC PECYPCHI TII00ATBHBIX CETEH,
00pa3zoBaTeNnbHOr0 KOHTEHTa, CPEICTB
TECTUPOBAHUS CUCTEM.

OIIK-3.3. NMeer mpaKTHYECKUH OMBIT MPUMEHEHHUS
pa3pabOTKH MPOrpaMMHOTO 00ECTICUCHHUS.

HNmeet nmpakTHUECKUH ONBIT pa3padoTKH
MPOrpaMMHOr0 00ecredeHrs: C UCIOJIb30BAaHUEM
METOJIOB MAIIMHHOTO OOYYICHHUS

OIIK-4. CnocoOeH y4yacTBOBaTh B pa3padOTKEe TEXHHMYECKOW JOKYMEHTAIMH IPOTPaMMHBIX
MIPOYKTOB M KOMIUIEKCOB C MCIIOJIh30BAHNEM CTAaH/IapPTOB, HOPM U IIPABUIL, & TAK)KE B YIPABICHUN
MPOEKTaMH CO3/1aHusl HHOOPMAITMOHHBIX CUCTEM Ha CTaIUSX KU3HEHHOTO IIHKJIA

OIIK-4.1. 3naeT crangapThl pa3paboTKu
TEXHUYECKOH IOKYMEHTAIlUH, YMEET IPUMEHHUTD
UX Ha IIpakTHKe npu paspadotke [10;

3HaeT cTaHAapThl pa3pabOTKUA TEXHUUECKOM
JOKYMCHTAIIMU, YMECT IIPUMCHUTH UX Ha
npakTHke npu paspadotke [10;

OIIK-4.2. 3naeT npuHIUIBI cOOpa U aHAIN3a
nH(popMaluy, co31aHus HHHOPMAITUOHHBIX
CHCTEM Ha CTaJMSIX >KM3HEHHOTO ITUKJIA.

3HaeT NpUHLMIIBI cOOpa U aHaIu3a
uH(pOpMaInK, CO3/IaHUS HTHPOPMAITHOHHBIX
CUCTEM Ha CTaJMSIX )KM3HEHHOTO [IUKJIA.

OIIK-4.3. Ymeer oCylIeCTBIATh YIIPABICHUE
MIPOEKTaMH HH()OPMALIMOHHBIX CUCTEM.

YMeeT ocylecTBISITh ypaBieHUe MPOEKTaMU
MH(OPMAIIMOHHBIX CUCTEM.

OIIK-4.4. ImeeT mpakTHYECKH ONIBIT aHAIN3A
Y MHTEpIpeTanyuy HHHOPMAIIMOHHBIX CUCTEM.

MMeeTr npakTHYECKUI OBIT aHAIN3a U
MHTEpIpEeTalyi HHOOPMAIIMOHHBIX CUCTEM.

2. CTPYKTYPA U COAEP KAHUE JUCIUITJINHBI

2.1 PacnipenesieHue TPYAOEMKOCTH TUCHMILIMHBI M0 BUIaM padoT

OO6mast TpyA0€MKOCTh AUCIUIUTHHBI cOCTaBiseT 4 3a4.e/. (144 yacoB), uX pacnpeneacHue mo
BHJIaM paboT MpeACTaBjeHO B Tabmute (012 cmyoenmos ODPO)

Bun yaeOHoM paboTh Bcero CemecTtphbl
4acoB (uacsr)

6

KonTakTHasi paboTa B TOM 4ymcJie: 144 144

AyauTOpHbBIE 3aHATHS (BCEro): 78,3 78,3

B Tom uucne:

3aHATHSA JIEKIIMOHHOI'O THUIA 32 32

3aHATHS CEMUHAPCKOTO TUTIA (CEMHHAPBI, TPAKT. 3aHSITHS)

JlaGopaTopHbIe 3aHITHS 32 32

HNnas koHTpoOJBLHAs padoTra

KoHTposs camocTosiTeIbHOM paboThI 4 4

ITpomesxyrounas arrecranus (MKP) 0,3 0,3

CamocrosiTesibHast paboTa, B TOM 4HCIe 40 40

B Ttom uucne:

KypcoBoe npoextupoBanue 10 10

IIpopabomxka yuebnoeo (meopemuueckozo) mamepuana 20 20

Buvinonnenue unousudyanvHulx 3a0anuii (noo2omosxa 16 16

coobwenull, npezeHmayutl)

Peghepam




Ilooecomoska k mexkyuemy KOHmMpPOIIO 4 4
KoutpoJs:
[ToaroTroBka K 3K3aMeHY: 35,7 35,7
OOm1ast Tpy10eMKOCTh qac 144 144
B T.4. KOHTaKTHas paboTa 68,3 68,3
3a4. €]I. 4 4

2.2 CTpyKTypa IHCHMIJIMHBI:

Pacnpenenenne BuaoB yueOHOM pabOTHI M KX TPYAOEMKOCTH IO pa3aeam
JTUCIMIUIAHBL. Pa3ensl AucIuIHbL, n3ydaemblie B 6 cemectpe (ounas gpopma)

KonuuectBo yacos
AynuropHast pabora BHeaymut
Ne HaumenoBanue paszienos OpHast
p Bcero paGora
J |KCP | JIP CPC
1. BBenenue B MalimHHOE 00y4eHMe.
16 4 2 4 6
2. Perpeccust 12 4 4 4
3. Knaccuduxamus 26 8 8 10
Jluneitasie metoabl. O6paboTka TekcToB: bag of
words, tf-idf, BekropHbIe SMOETHHTH.
4.  [[IporHo3upoBaHMe HA OCHOBE PS/0B 28 8 2 8 10
5.  |OTaaaka MoaeJieil MAIIUHHOTO 00yYeHHust 10 4 4 2
6. Pa3pa6orka MO npoekToB
12 4 4 8
HUmoeo no pazoeram oucyuniumol: 108 32 4 32 40
HUKP 0,3
Umoczo: 108,3
Konmponw 44,7
Umoeo no oucyuniune: 144

[Tpumeuanue: JI — nexunn, KCP — koHTpOJIbHBIE U caMOCTOSATENbHBIC padoThl, JIP — maGopaTopHbie
3anstus, CPC — camocrositensHas pabota ctyneHTta, J-goknan, PI'3 — pacuetHo-rpaduyeckoe
3aJlaHue.

2.3 Coneprxkanue pa3aesioB TUCUMILIHHBI:

2.3.1 3ausaTuda JeKINOHHOr0 THIIA

Ne HaumenoBanue Conepxxanue paszzena ®opma [Pazpabor. ¢
pas- paszaena TEKYILETO [y4aCTUEM
Jena KOHTPOJIS [IPEACTABU-

Tesneit
paboTo-
maTeneu

1 2 3 4 5




BBenenue B
MALIMHHOE
o0yueHue

= O030p MPUKIIATHBIX 33]1a4 MAIIUHHOTO
oOyuenus. bubnmoreku si3pika Python s
pelIeHus 3a/1a4 MAIluHHOTO 00yYeHUsI.

JIP

Perpeccust

['paMeHTHBIN CIIyCK, METOBI OLICHUBAHUS

rpaguenTa. yHKIMU MoTepb. MeTpuku

KayeCcTBa

" perpeccud. JIuHelHas perpeccus, MeTo

HAaMMEHBIINX KBAIPAaTOB U MAaKCUMM3aLIUs
npaBaonopoous. Teopema ["aycca—
MapxkoBa. SIBHBII BUJ PELLIEHUS B METOIE
HaMMEHBIINX KBapaToB. KoBapnannoHnHas
Matpuia st Ko3PPUIMEeHTOB.
[IpakTiueckue cooOpakxeHus: YTo AeNaTh C
KaTeropuaibHbIMHU TaHHBIMU?
BoruncnuTenbHble COOOpaXKEHUS: TOUHOE
peuieHue vs rpaJueHTHBIN CITYCK.
Perynspuzanus.

JIP

Knaccupuxauus

JluHelHbIe METOIBI TS KilacCU(UKaIUN.
Jloructuueckas perpeccusi, MaKCUMH3aIUs
MPaBIOTIOIOOMS, KPOCC-IHTPOITHS.
OrpaHudeHus JIMHEHHBIX METOI0B (TIpUMep:
XOR). Pematomue nepeBbsi. CART. Ancamb6mu.
byrcrpen. barrunr. CiayyaliHblii Jiec.
Knaccudukanus rexctoB. [IpomymieHHbie
sHaueHus. OOpaboTka TekcToB: bag of words, tf-
idf, BeKTOpHBIEC IMOCITMHTH.
MeTpuKH OLIEHKH KIIaCCU(PHUKAIIUU: TIOJHOTA,
tounocTth, F1, ROC, AUC. BanumanmonHas u
TecToBas BeIOOpKa. Kpocc-Banuaanus.
PaGora ¢ kareropranbHbIMH IPU3HAKAMHU.
Perpeccus. MeTpuku OIIEHKH pEerpeccuu:
MSE, MAE, R? — K03 HUIHEHT
JnerepMuHanuu. JIuHeitHas perpeccus,
noJimHoMHalnbHas perpeccus. [lepeobyuenue
U peryisipusanus, rpeOHeBas perpeccus,
LASSO, Elastic Net. JIuneiinble MOAENH I
kinaccudukanuu. Jloructuyeckas perpeccus,
Perynspuzanus 1TMHENHBIX MOEIIEH
knaccudukanuuu. Kimacrepuzamus. k-means,
k-means++, DBSCAN, arinomeparuBHas
KJlacTepu3anus. MeTpuku OLIEHKU
KJ1acTepu3auu. MeTos OmopHbIX BEKTOPOB.
[Ipsimas u oOpatHas 3agada. Onpenenenue
OIIOPHBIX BEKTOPOB. S IEpHBIN TPIOK.
HausHblit OaliecoBCkUi K1acCUpHUKATOP.
MeToabl OLIEHKH pacipeieNeHus PU3HAKOB.
EM-anroputm Ha npuMepe CMeCH raycCHaH.

JIP
PI'3




4 [[Iporno3upoBa

HHe HA OCHOBe
psiioB

BpeMeHHOM psil OCHOBHBIE IOHATUS. Pa3noxkenue
BpemeHHbIX psnoB. [IpeobpazoBanus u
KOPPEKTUPOBKHU. KOMIIOHEHTHI BPEMEHHBIX
psnoB. Cxoub3dmue cpeaune. Knaccuueckoe
assoxeHue. [Ipu3sHaku BpeMEHHBIX PsJIOB.

5 |OTaaaka moaenei

MeTpUKHM OLICHKH Ka4eCTBA Ha IPUMEpax. JIP

MAaIIMHHOT O [IpenoOpaboTka 1aHHBIX.
00yueHust [TocTpoeHNE 00YJarOIINUX KPUBBIX,
nepeoOydeHue
Br160p MeTpuk npu 00y4eHHUN MOJIeTIei
6 |Paspaborka MO |OObearHEHUE AITOPUTMOB B IIETIOYKH U MPOEKT

IMPOEKTOB

KOHBEHEpPBI, HACTPOKKA ONTHUMAJIBHBIX
napameTpoB. [locTpoeHune nmanmiaiHoB.
Or1eHKa OCYIIECTBUMOCTH MOJICIIH.
[Ipon3BOINTENBHOCTH MOJIENIHN, OLIEHKA

Macrrrada.

2.3.2. 3aHATHS CEMHHAPCKOT0 THIA

3aHATUSA CEMUHAPCKOTO THIA — HE TPEAYCMOTPEHBI.

2.3.3. JlaGopaTopHble 3aHATHS

No No pazpena HaumenoBanue nabopatopHbIx padboT
paboThl | JIUCHIUTUTHHEI
1 1 O3HakoOMJIEHHE C CHHTAaKCHCOM s13bIKa R 11t aHanmm3a q1aHHbIX. (449)
2 1 Croco0OsI MOArOTOBKH U 0TOOpakeHus JaHHBIX B R (49). Bo3moskHOoCTH
BBO/Ia/BBIBO/JIA.
4 2 Crnioco0On1 ananu3a nanHbiX B R. [losryduenne nmepBUUHBIX 371€MEHTAPHBIX
XapaKTEPUCTHK 0 HAOOpax MaHHBIX (AJIEMEHTapPHBIC CTATUCTUKH).
CrocoObl UIMITOPTA/AKCIIOPTA TaHHBIX(24).
5 2 Pabota ¢ qmarpammamu u rpadgukamu B R (29).
6 3 [IpoBepka cTaTHCTHUECKUX THITOTE3 (44)
7 3 Perrenue 3amau Data Mining.
3anaun KIacCU(pUKAINU, KIaCTEPU3ALlUU: ICPEBbsI PCIICHHI,
RandomForest, k-means. (4u)
8 3 KoppensiimoHHbpli aHaau3 U PerpecCUOHHBIA aHAIU3 TaHHBIX (24)
9 4 Pemenne 3agad Ha Gosbux rpadax (249).
10 5 N3ydenue npuHIHUIOB pabOThl pacrpeaeaeHHbIX 0a3 TaHHBIX
11 1-5 Kpyraerii cton: CoBMmecTHoe o6cyxkaeHue pesynpratos P13
12 1-5 OO6cyxeHne UTOroB Kypca

2.3.4. IlpumepHasi TeMaTHKa KyPCOBBIX padoT (IPOEKTOB)

CornacHo yyeOHOMY IJIaHy 0 JaHHOM TUCLMILIMHE BEyTCsl KypcoBble paboThl. [IpumepHas
TeMaTHhKa padoT:

YKpynHeHHAasi TEMATHKA:

1.

2.
3.
4

KomnerotepHsie cetn u mporpaMmMmupoBanue B KC
Pacrnipenienennble alropuTmsl

be3onacHble 1 HaIeKHBIE BHIYMCICHUS

AJIFOpI/ITMLI HHTCJ’IJ’ICKTy&J’IBHOﬁ O6pa6OTKI/I JaHHBIX U MalllIMHHOI'O o6yquI/1;1




I[eTaJII/ISI/IpOBaHHaH TEeMaTHUKa:

1. KommnbrotepHsie cetu, nporpammupoBanue B KC
1.1. IlporpammHBle puokeHus uid cetu MutepreT
1.2. [louck uH(popMaIMK B CETAX U €€ aHAIN3
2. PacnpeneneHHbIe adrOPUTMBI
2.1. CucreMHBIE pacnpeelICHHBIE aIrOPUTMBI
2.2. IlpukmnagHple pacrpeieeHHbIe AITOPHUTMBI
2.3. MynbTHareHTHBIE CUCTEMBI
2.4. PacripenienieHHbIE XpaHWIHIIA TAHHBIX
2.5. PacripenienenHslii cOOp M aHAIN3 JTAHHBIX
3. besomnacHple 1 Ha/Ie)KHBIE BEIYMCICHUS
3.1. Kpunrorpadudeckne mpeoOpa3oBaHus U TPOTOKOIIBI
3.2. Hane:xHOCTh BBIYUCIICHHI B CTAIIMOHAPHBIX M MOOMIIBHBIX CETAX
3.3. [Tonutuky 6€30TaCHOCTH M MPHUKIIATHBIE JJOTHKH
4. AnropuTMBbl U IPUIOKEHUS, BKIIOYAIOIINE HHTEJIEKTYyaJIbHYI0 00paOOTKY U aHAJINU3 JaHHBIX
4.1. JluarBuctudeckas o0paboTKa TaHHBIX, ONPEACIICHUE CEMAaTHUYEeCKOW OITM30CTH
4.2. AnTopuTMBI KOMIIBIOTEPHOTO 3PEHUS M paclio3HaBaHUs 00pa3oB.
4.3. HeiipoceTeBble 1 HEYETKUE alITOPUTMBI.
4.4. Pa3paboTka crucTeM, BKIIOYAIOIINX UHTEJUIEKTYAIbHBIN aHAU3 JaHHBIX U MAIlIMHHOE
o0y4eHmne

B pamkax mooyna «Obyuenue ciysceHuem» memamuKra Kypco8blX NPOEeKmo8 CO2NACYemcs ¢

coyuanvuviMu napmuepamu. Ilpumepnvle Hanpasnenus NPOeKMHOU 0eamenrbHOCMU:

. [IpoexkTupoBanre coruaibHOU pabOTHI C IETHMHU M MOJIOICKBIO.

. CoBpeMeHHbIe HH(OPMALIMOHHBIE TEXHOJOTHUU B COLIMATIbHOM cdepe.

. ConMoKynpTypHOE NpoeKkThpoBanue B Poccuun

. CommanpHOE MPOCKTUPOBAHUE B Chepe CEMEHHOM MOJTUTHKH.

. CounanbpHO€ poeKTHpOoBaHue B Poccuu B «IpOILIOM U COBPEMEHHOCTH

. CounanbHO€ MPOEKTUPOBaHKE B cepe CO3IaHus U MPOIBUKECHHS COI[HAIBHO -

. 3HAUUMBIX 00BEKTOB KOM(POPTHOU CPEbl U ONTUMATIBLHBIX YCIOBHM JUIsSl KYJIBTYPHOTO,
. UHTEJUIEKTYaJIbHOTO Pa3BUTHS MOPACTAIONIETO MOKOJICHHUSL.

. CounanbHO€ POEKTHPOBaHKE B c(hepe ropoICKON CPeIbl.

10. CoumanpHO€ MPOEKTHPOBAHKUE B chepe CO3MaHUs U MPOIABUKECHUS COLMATBHO-3HAYUMBIX
00BEKTOB MO (OPMHUPOBAHUIO U MPOJBMKECHHIO (DOJIMAHTOB PYCCKOW JIUTEPATYphl, KYIbTYPHI,
HCKYCCTBA.

11. CoumnansHO€ TPOEKTUPOBaHHE B cdepe CO3[aHus U MPOJABIKEHUS  CHCTEMBI
Mearao0pa3oBaHusl/ METUAKOMMYHUIIUHN «OOIIECTBEHHOCTh — BIACTh/OPraHbl YIIPaBICHUSD.

12. CoumanpHO€ MpOEKTHpOBaHHE B cdepe Co3MaHus U TPOABIKEHUS CO3JaHHE H
MIPOJIBIKEHUE COIMAIbHO-3HAYUMBIX OOBEKTOB B OOJACTH COIMANM3AIMHA U TOACPKKHU JIIOJIEH U3
«PHUCKOBBIX KaT€rOpHiD» HACEICHHUS.

13. CoumanpHO€ MPOEKTUPOBAHUE B cepe COo3TaHMs U MPOJBIKEHUSI OOBEKTOB ICTETUKU H
BHU3YaJIbHOU KYJbTYpHI.

14. CoumanpHO€ MpOeKTUpOBaHHE B cdepe Co3JaHus U TPOABWKEHHUS PECTaBpallud U
OnaroycTpoiicTBa HCTOPUYECKUX U COLIMATBLHO 3HAYMMBIX MPOCTPAHCTB/31aHUI.

15. ConmanpHO€ MPOEKTHPOBAHKUE B cepe CO3MaHUs U MPOIABUKEHUS COIMATBHO-3HAYUMBIX
TOPOJICKUX apT-00BEKTOB.

16. ConmanpHO€ MPOSKTUPOBAHKE U YIIPABIIEHHE OOIIIECTBEHHBIM Pa3BUTHEM.

17. CoumnanpHO€ TMpOEKTUpPOBaHHE B cdepe Co3MaHMsl ¥ TMPOJBMKEHHS] IMPOTPaMM
0OIIECTBEHHON MHUIIMATUBHOCTH B OOJIACTH MOBBIIICHUS TATPUOTH3MA.
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18. ConmanpHoe MpoeKTUpOBaHKE B cepe CO3aHus U TPOJIBIKCHHUS IPOTPAMM MOBBIIICHUS
MOJIOKUTEITBHOTO BOCIIPHUATHUS «PYCCKOTO KYJIBTYPHOTO KOJa.
19. «O06pa3 xKu3HU» Kak 00BEKT COIMATBHOTO MPOCKTUPOBAHMSL.

Temamuka Kypcosvix npoekmos 8 cghepe mexHoni02uieckoeo npeonpuHUMamensCmed:

1. Pa3paboTka MOOHIEHOTO TPUIIOKEHUS /ISl YIIPABJICHUS JINYHBIMH (DMHAHCAMU CTYJICHTOB

2. Co3manue wiat(opMbl st apeH bl MATOTabapuTHON CIISHTEXHUKN Mex Iy (pu3. IuinaMu

3. Pazpabotka loT-ycTpoiicTBa At aBTOMaTH4ECKOTO KOHTPOJISI MUKPOKIMMATa B KBApTUPE

4. Cozmanne MVP onnaitH-miathopMel i yAan€HHOTO HaiiMa CTYACHTOB Ha CTapTall-
MIPOCKTHI

5. PazpaboTka yar-60Ta U1 MOMOIIM B BEIOOPE MOJAPKOB C YYETOM BKYCOB IOJTydaTeIIst

6. Co3manne PKOCHCTEMBI JUIsi OOMEHA HEHYXHBIMH BEIIaMU MEXIY COCeIsIMHU (JIOKaTbHBIN
OGapTep-cepBuC)

7. [IpoexTrpoBaHe MHUHHU-POOOTA-aCCUCTEHTA JUIsl JOMAllHEero ucrnoJsb3oBanus (MVP-
KOHIICTIT)

8. Pa3paboTtka miaTgopMel JIs OpraHU3aIMA COBMECTHBIX TIOKYIIOK €/IbI CPEH COTPYTHHKOB
oduca

9. Co3manne MVP MOOHMIBHOTO TPHIIOKEHHUS IS OpPraHW3aIlliM JIOKATBHBIX COBMECTHBIX
MTOKYIIOK

10. Coznanue cepBuca TO OOYYEHHIO NIIKOJHFHHKOB OCHOBaM MpPOTPAMMHUPOBAHUS dYepe3
reiimudukamnuio (MVP)

11. Pa3paboTka ycTpoiicTBa Al YMHOTO XpaHEHHUS MPOJIYKTOB ¢ (PyHKIUEH YyBEAOMIICHHS O
CpOKE IrOJTHOCTH

12. Co3panne MVP MOOMIBHOTO MPHIIOKEHUS TSI OBICTPOTO BBI30BA CTICIIMATTUCTOB «HA Yac)

13. PazpaboTka cepBuca 1o TOA00OpY KOBOPKMHTOB W pabOYMX MECT B PEKUME PEaTHHOTO
BpEMEHU

14. PaszpaboTka miatdopmsel Ajis apeH bl TH(POBBIX pabOUnX MECT B KOBOPKHHTAaX Ha OCHOBE
reoJIoKaIu

15. Coznanne MVP BuUpTyaapHOTO NMOMOIIHUKA YISl TJIAHUPOBAHUS IMYTEHICCTBUN C YUETOM
Oro/KEeTa 1 HHTEPECOB

16. PazpaboTka muiatdopmbl s co3nanus U npoaaxu 1udposeix ToBapoB (NFT, mpecersr,
m1a0JIOHBI, MY3bIKa)

17. Coznanue MVP BeO-nipuiioskeHHs IJIs aHaIU3a COCTOSIHUS KOKHU Ha OCHOBE (oTorpaduu

18. IIpoexTpoBaHuEe CUCTEMBI ABTOMAaTU3UPOBAHHOTO KOHTPOJIS KauecTBa BoAbl Ha 0aze [oT-
JaTYUKOB

19. Co3nanue wyar-O0oTa Uil aBTOMATU3allMKM MOAJCPKKU CTApTanoB (IOpUAMYECKUE,
HAJIOTOBBIE, PErHCTPAIIIOHHBIE BOITPOCHI)

20. Pa3zpabotka MVP onnaitH-matgopmsl Ais yAan€éHHON TUArHOCTUKU ObITOBOI TEXHHMKH C
nomomisro N

21. PazpaboTka mpuUIOKEHUS I y4€Ta U ONTUMM3AIMH MOTPEOJICHUS AJIEKTPOIHEPTUU B
JOMaIlTHEN CETHU

22. Coznanue tiatopmbl Uit oOMEHa HaBbIKAMHU M 3HAHMSIMHU Mexay cryneHtamu (skill-
sharing)

23. Pa3pabotka loT-ycTpoiicTBa uis aBTOMAaTHYECKOI'O IOJIMBa KOMHATHBIX PacTeHUHl C
MOOWIILHBIM YIIPaBJICHHEM

24. TlpoextupoBanue MmIaTGOpMbl A OHJIAWH-TIPOBEACHUS XaKaTOHOB C aBTOMAaTH3alUen
perucTpaluu, CyJeiicTBa 1 BblJaun cepTU(UKaTOB

25. PazpaboTka BHUPTyaJbHOTO AacCHCTEHTa Ui IJaHHUPOBAHUS KaphEePHOTO pPa3BUTHUS
CTYICHTOB

Temamuka Kypcosvix npoekmos 8 cghepe KpeamugHbvixX UHOYCIMPUIL:

1. Coznanue MVP 1mudpoBoit miaardopmsl 11 TPpOABUKEHUS JTOKAIBHBIX Xy10’KHUKOB
2. Coznanue MVP onnaifn-mardopmsl 115 ppusiancepoB B cepe au3ailHa U MeJMaKOHTEHTa
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3. PazpaboTka KOHLENIMM H 3amyCK KpayA(paHIWHTOBOTO TMPOEKTa sl HE3aBUCHMOTO
KOPOTKOMETPAKHOTO (PHIIbMa

4. Co3ganne MUHH-TIPUIOKCHUS JJIs HHTEPAKTUBHOTO U3YUCHUS UICTOPHH MECTHOTO UCKYCCTBA

5. [IpoexTrpoBanue OHIAMH-TUIAT(GOPMBI JJISl OPraHU3aMKA TBOPYECKUX MACTEP-KIACCOB OT
(bpunancepon

6. PazpaboTka OM3HEC-MO/IENN U CTapTal-IIaHa PETHOHAIBHOTO JIUTEPATYPHOTO (hECTUBATIS

7. Coznanue digital-npoaykra: HHTEPaKTUBHOTO ITyTEBOAUTEIS IO MY3€sM TOpoja

8. IIpoekt mudporoii rasiepert NFT-niponsBeieHN A MOJIOIBIX POCCUHCKUX XY0KHUKOB

9. 3anyck NFT-ranepen coBpeMEHHOTO IU(POBOTO MCKYCCTBA: OM3HEC-MOJIETh U MUJIOTHBIN
MIPOCKT

10. Opranu3arys v IIaHUPOBAHUE KPEATHBHOTO KOBOPKUHTA JUIS MIPEJCTABUTEIICH TBOPUSCKUX
npodeccuit

11. Co3nganne MVP nipuiosxeHus s IOMCKa TBOPYECKUX KOMaH]] i COBMECTHBIX IMPOCKTOB

12. PazpaboTKa KOHIETIIINH | 3aITyCK MOJIKACTa O COBPEMEHHOM JH3aifHe M apXUTEKType

13. 3amyck mojakacTta O KpeaTHBHOM MPENNPUHUMATEIHCTBE: OT KOHIENIMH JO IEPBOTO
anu304a

14. PazpaboTka 1mu(ppoBOro M3AATEIBCKOTO IMPOEKTA: CTapTal JIMTEPATypHOTO TMOJKACTa C
ABTOPCKHMH TEKCTAMU

15. TIpoexT oHaiH-BBICTaBKU CTYACHYECKHUX TBOPUYECKUX PabOT ¢ CUCTEMON TOJI0COBaHUS

16. Co3nanne nudpoBoi MmIaThOpMbl IS MYOIHKAIIUH W TPOJKUA DICKTPOHHBIX KHHT
HE3aBHCHMBIX aBTOPOB

17. Pa3paboTka MOOMIIBHOTO TIPHUJIOKEHUS JIJIS TIOUICPIKKU HE3aBUCHMBIX MY3BIKAHTOB

18. [IpoexTrpoBaHKE U 3aITyCK TBOPUYECKOTO (pecTHBANs yIMYHOTO HCKycCcTBa B (popmare pop-
up coOBITHS

19. Opranuzaius JOKaIbHOTO (PECTUBANS YAUIHOTO UCKYCCTBA: OT HACH JI0 PealTh3aIiii

20. Pazpabotka  Momenun W co3maHue  mpoTtotumna  fashion-tech  cepBuca  mo
MEPCOHATN3UPOBAHHOMY IU3aMHY OJI€KIbI

21. Co3nganue OpeHaa W KOJUIGKIIMHU OACKIbI B cTuiie slow fashion: oT nu3aiiH-KOHIETIHHA 70
MIEpPBOro NMPOTOTHUIA

22. Co3ganue koHmenmuu u  MVP-npoekra oOpaszoBatenpHOro Kypca «KpeaTtuBHOE
MpeANPUHUMATENILCTBO» JJIs OHJIalH-TUIaThopM

23. Co3pganme digital-mmaTdhopmbl  UIsi OpraHu3alid  KPEaTUBHBIX CTAKUPOBOK MEXKITY
CTYIAEHTaMH U mpodeccuoHaniaMu

24. Cozmanue OHJAMH-Kypca TIO Pa3BUTHIO KPEAaTHMBHOTO MBIIUICHUS C 3JEMEHTaMHU
reimMudukanuu

25. Pazpabotka VR-BbICTaBKM COBPEMEHHOTO MCKYCCTBA: TEXHHUYECKas W TBOpUYECKas
peanuzanus

2.3.5. KomaHaHbIi mMpoeKT

B mpomecce wu3ydeHus auCHUIUIMHBI 'MammHHOe oOydeHHe" CTyJeHTaMH BBITIOJIHAETCS
KOMaHJHBIA TMPOEKT, BKIIOYAIOMIMKM pPOJEBOE BBIMOJTHEHHE 3aJady. TeMbl 3aJaHuil Uil KaKJIOoro
MPOEKTa pa3NuYHbl. 3a/laya TPOEKTa COCTOMT B IMPOBEPKE YMEHHH CTYACHTOB M TPOBEPKE
s dekTuBHOCTH UX pabOThl B KOMaHAe MO cOOpY M aHalu3a JaHHBIX, MOCTPOCHHUS MaWIIaHOB
pereHus 3a1a4, oueHke 3¢pdexruBHoCcTH paboTel ML - mpoekra.

TeMbl 3agaHni €KEroIHO0 0OHOBISIOTCS.

OT4eT 110 BBIIOJTHESHUIO KOMaHJHOTO ITPOCKTA JOJIKCH COACPKATh:

1. mocraHoBKY 3a7auH;
2. chopMUpOBaHHBII HAOODP JaHHBIX;
3. 1moabop METOJIOB MAIIMHHOTO O0y4YeHHs1, HOCTPOCHNE KOHBeHepa 1 MaiIuiaifHa pereHus
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4. TeKcThl CKpUNTOB Ha si3bike R wim Python;

OIICHKa Ka4yc€CTBa MOACINU, BBIBOIbI,

No o

lIpezenmayus pe3yromamog

CIIMCOK HCII0JIb30BAHHOM JINTEPATYPHI.

SCHOE U NOJPOOHOE MOSICHEHNE KaXI0TO Pe3ysbTaTa, CIIOBECHYIO TPAKTOBKY I'pa(UKOB;

BricTymienre y4acTHUKOB IPAKTUYECKOTO 3aHATHUS C pe3ylbTaTaMu poektupoBanus — 10-12
MUHYT. Hp€3CHTaHI/I$I AHAIIUTUYCCKUX MATCPUAIOB IPOU3ZBOJUTCA IMPHU IMOMOLIN MYJII)TI/IMCI[I/If/'IHI)IX
cpenctB. llpenmonaraercs MOATOTOBKA TPYNIOW OOydaromuxcs Mpe3eHTanuu obObemom 10-12
cnaitioB. CTpyKTypa MPE3CHTAIMOHHBIX MATEPHAJIOB ONpe/eicHa KOMIIOHEHTAMU aHAJTUTHYECKOU

paboTHI M OCIE0BATEIBHOCTBIO UX Pa3pabOTKH.

Onenka pe3yabTaToB:

['pynnel monydaroT oOpaTHYIO CBSI3b OT MPEMNoJaBaTelNis W/WIU SKCIEPTOB MO CIEAYIOIIUM

KPUTEPUSM:

- YeTKOoCTh (POPMYJINPOBKHU MPOOIEMBI U COOTBETCTBHE €1 MpeAIaraeéMoro mpoaykKra.
- KaudecTBO MPOBEAECHHOIO UCCIIE0BAHUS Ay TUTOPHH.

- JIOTUYHOCTb U 0O0CHOBAHHOCTH KOPPEKTUPOBKH MPOIYKTA.

- yOeauTenbHOCTh MPE3EHTAMU U KaYeCTBO BU3yaJIbHOTO 0(opMIIEHHS.

- OTBETHI Ha BOMPOCHI U y4acTHE B OOCYK/ICHHUU.

O6pazoBarenbHbIN YPPEKT:
ITo oxoHUaHnM ceccuu Y4aCTHUKU:

- Hayyarcsl BBISBIATH pealibHble MOTPEOHOCTH ayIUTOPUH;

- CMOTYT aJanTUPOBaTh CBOM HJICH IO PEATbHBIN CIPOC;

- MPUOOPETYT OMBIT CO3AaHUS MUHUMAILHOTO XKH3HecIocoOHoro npoaykra (MVP-noaxon);

- ocBOAT 0a30BBIE HMHCTPYMEHTHI paspaborkm mpoaykra (product development) u pasButue

kiarenTa (customer development).

2.4.TlepeyeHb yueOHO-MeTOAMYECKOT0 o0ecnedeH s JJIs1 CaMOCTOSITEIbHOM
padoThl 00YYAKOIIMXCS MO AUCIUITIMHE

[lepeueHb y4eOHO-METOINYECKOTO

Ne Bun CPC o0ecnedeHus TUCLUIUINHEI 10 BBITOJITHEHUIO
CaMOCTOSITEIbHON PaObOThI
1 2 3

1 | BBenenue B MalmiMHHOE 00y4eHHe

Jlexnuu o pucuuiuinie. ICTOYHUKH OCHOBHOM U
JOTIOTHUTEIBHOU JTUTEPATYPhI

2 |Perpeccus

Jlexnuu o pucuuiuinie. MICTOYHUKY OCHOBHOM U
JOTIOTHUTEIHHOU JTUTEPATYPhI

3 |Knaccnpukanus

Jlexnuu o pucuuiuinie. MICTOYHUKY OCHOBHOM U
JOTIOTHUTEIHHOU JTUTEPaTypPhI

4 [IporHo3upoBaHNe HA OCHOBE PSIIOB

Jlexuuu o pucuuiuinie. McTOYHUKY OCHOBHOU U
JIOTIOJTHUTEIILHOW JIMTEPATYPhI

5 |OTaaaka Mojeseii MAIIMHHOTO 0Gy4YeHHUsI

Jlexuu 1o pucuuiuinie. McTOYHUKYM OCHOBHOU U
[TOTIOJTHUTEIBHON JIUTEPATYPhI

Pa3zpadorka MO npoexkToB

Jlexuuu o nucuuiuinie. McTOYHUKN OCHOBHOU U

TOTIOJTHUTEIIFHOM JINTCPATYPhI
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Y4eOHO-MeTOIMYEeCKUe MaTepuaibl Uil CaMOCTOSITENBbHON paboThl oOydaromuxcs H3
YHUCJia MTHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbsi (OB3) nmpenocrapistoTcst
B (hopMmax, alalTUPOBAHHBIX K OTPAHMUYCHHUSM HX 3/I0POBbS U BOCIIPHUATHS HH(POPMAITUH:

JUig nu1 ¢ HapyIIeHUSIMU 3pEHHUS:
— B meyaTHO# popMme yBenndeHHBIM MIPU(TOM, B POPME IIEKTPOHHOTO JOKYMEHTA,
JInst AL ¢ HapyleHUsIMHM CITyXa:

— B re4atHoi opme, B hopMe 3IEKTPOHHOTO JOKYMEHTA.

JIns muu ¢ HapyleHUsIMU OTIOPHO-/IBUTaTEIBHOTO alapara:

— B re4atHoi hopme, B hopMe 3JIEKTPOHHOTO JJOKYMEHTA,

I[aHHI)II\/JI MEPCUCHb MOXKET OBITH KOHKPECTU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI'CHTA

00yJaronmuxcs.
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
Cemectp | Bwup 3anstus Hcnone3yemble MHTEPAKTUBHBIE KommuecTBo 4acoB
(JI, TIP, JIP) 00pazoBaTesIbHbIE TEXHOJOTUH
JI KomnproTepHbie pe3eHTannu 1 00CyXIeHue 32
Pa30op KOHKpeTHBIX cUTyaluii (3a1a4),
6 P TPEHHUHTH TI0 PELIEHUIO 33a]1a4, KOMIIbIOTEPHbIE 32
CUMYJISIUH (MIPOrpaMMHUPOBAHHUE aJITOPUTMOB),
MOATOTOBKA U 0OCYKJEHHE TOKIaI0B.
KPC KonTtponsnas padota 4
Hroro: 68

Jlyis U1 ¢ oTpaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBS IPEYCMOTPEHA OpraHU3alHsl
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

4. OHEHOYHBIE CPEACTBA JJIS1 TEKYIIETI'O KOHTPOJIA
YCHEBAEMOCTH M IPOMEXXYTOYHOMN ATTECTAIIAM

4.1 ®oH OLIEHOYHBIX CPEACTB I MPOBeIeHNsI TEKYLIEero KOHTPOJIA

HaumeHnoBaHue 01IeHOYHOTO
Ne Kon n nHaumeHnoBanue CpeACTBa
Pe3ynbrarel 00yueHus =
n/m WHIUKATOpa Texymuit | [Ipomexxyrounas
KOHTPOJIb aTTecranus
VK-1.1. 3naer 3HaeT MPUHIMIIBI COOPa, Omnpoc no Bonpocsr 1-34,
MIPUHIIKIIBI cOOpa, oTOOpa 1 0000IIeHUS TeME BBIHOCUMBIE Ha
1 oTOOpa 1 0000IIeHUS nHpopMaIuu. 11abOPATOPHBIX | SK3aMCH
uH(pOPMALIMH. pabor.
VYK-1.2. Ymeer YMeeT COOTHOCHUTD Ormpoc 1o Bonpocsr 1-34,
COOTHOCHUTH Pa3HOPOIHBIC SAIBJICHUA U TEME BBIHOCHUMBIC Ha
pa3H0p0,[[HLIe SIBJICHUS U CI/ICTeMaTI/ISI/IpOBaTb X B HaGOpaTOpHBIX 3K3aME€H
5 CHCTEMAaTH3MpOBATh HX B | PAMKaX 1/136paHHL1Xv BUJIOB pabor.
pamkax u30paHHBIX po(ecCHOHANLHON
BIIOB JEeSITeIbHOCTH.
npodeccuoHaIbHOM
JeSITEIbHOCTH.
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VYK-1.3. Umeer Nmeet npakTrdecKuii OmbIT Ompoc no Bompocsr 1-34,
HpaKTI/I‘-IeCKI/Iﬁ OIIBIT paﬁoTBI C I/IH(i)OpMaI_[I/IOHHbIMI/I TEME BBIHOCHMBIC HA
paboThI ¢ 00BEKTaMU U CEThIO 1ab0paTOPHBIX | dK3aMeH
HH(POPMALHOHHBIMH HHTepHeT, onbIT HAy4YHOTO pabor.
0OBEKTAMH U CETHIO TIONCKA, OTIBIT
MHTEPHET, OTbIT OoubimorpaduuecKkoro
HAy4YHOTO IIOUCKA, OIIBIT PasbICKatuil, Co3/aHuA

HAy4YHBIX TEKCTOB.
oubmorpaduueckoro
pa3bICKaHusl, CO3aHuUs
HayYHBIX TEKCTOB.
VK-2.1. 3naer 3HaeT HeOOXOUMBIC JIS Onpoc 1o Bonpocsr 1-34,
HE0OX0IUMBIE IS OCYIICCTBJICHUS TeME BBIHOCHMBIC Ha
OCYIIECTBICHHS PO (eCCHOHATBHOM naGOPaTOPHBIX | IK3aMEH
podecCHOHATBEHON JIEATEILHOCTH TIPABOBBIE pabor.
JEeSITCILHOCTH MPABOBBIC | HOPMBI.
HOPMBEI.
VK-2.2. Ymeer VYmeer onpenenars kpyr 3agaud | Onpoc no Bompocsr 1-34,
OTIPENIETIATh KPYT 33/1a4 B | B paMKax U30paHHBIX BUJIOB TeME BBIHOCHMMBIC Ha
pamKax n30paHHBIX npodeccroHalbHOI 1abOPATOPHEIX | SK3aMCH
BHUJIOB JeSTeNBHOCTH, TUIaHnpoBaT, | Pa0OT.
npohecCuOHATBHON COOCTBEHHYIO JIEATEITLHOCTD
NEeSITETHHOCTH, HCXOJIS1 U3 UMEIOIITUXCS
TJIAHUPOBATh PECYpPCOB; COOTHOCUTh
cOOCTBEHHYIO [JIaBHOE ¥ BTOPOCTENEHHOE,
NEeSITeIbHOCTh UCXO/I U3 | pellaTh MOCTaBJICHHbIE
HUMEIOLIUXCS PECYPCOB; 3aJaud B paMKax n30paHHbIX
COOTHOCHTH TJIABHOE U BUJIOB MPO(ecCUOHANBHON
BTOPOCTENEHHOE, pellaTh | JeATeIbHOCTH.
MIOCTABJICHHBIE 33/1a41 B
pamkax u30paHHBIX
BHJIOB
npodeccruoHaIbHON
JeSITeNIbHOCTH.
VK-2.3. Umeer NmeeT npakTUYECKUI OMBIT Ompoc mo Bompocsr 20-34,
MPAKTUYECKUI OTIBIT MPUMEHEHUS] HOpPMAaTUBHOM TeME BBIHOCHMBIC Ha
MIPUMEHEHHUS 0a3bl ¥ pelIeHus 3a/1a4 B 11abopaTOPHBIX | DK3aMCH
HOPMAaTHBHOM 0a3bl 1 001aCTH M30PaHHBIX BHJIOB pador.
pelieHus 3a1a4 B npodeccuoHanbHOI
obnactu U30paHHBIX JEeSITeIbHOCTH.
BHJIOB
npodeccruoHaIbHON
JeSITEIbHOCTH.
OIIK-3.1. 3naer meroasl 3HaeT METOMBI TEOPUN Omnpoc no Bormpocs! 27-34,
TCOpUH AJITOPUTMOB, aAJITOpUTMOB, METO/IbI TEMC BBIHOCUMBIC Ha
MECTOAbI CUCTCEMHOI'O 1 CUCTCMHOI'O U IPUKJIAAHOT'O HaGOpaTOpHLIX 9K3aMCH
MNPpUKIaJHOTO nporpaMmMupoOBaHusi, OCHOBHBLIC pa60T.
nporpaMMupoOBaHud, ITOJIOKCHUA U KOHIICIIIIUK B

OCHOBHBIE TIOJIOKEHHSI 1
KOHLIENIIINM B 00J1aCTH
MaTeMaTHYECKHX,
WH(POPMALTUOHHBIX U
WMHUTALMOHHBIX MOJIETIEH;

o0s1acTh MaTeEMaTHYECKUX,
MH(POPMAIIOHHBIX U
MMHUTALOHHBIX MOJEIEH;
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OIIK-3.2. Ymeer YMeer COOTHOCUTh 3HaHUS B Omnpoc no Bompocsr 27-51,
COOTHOCHUTH 3HAHUA B obactu noporpaMMHpoOBaHud, TEME BBIHOCUMBIC Ha
obtactu HUHTCPHOPCTANNUIO TPOYUTAHHOTO, J'Ia60paTOpHI)IX 9K3aMCH
MIpOrpaMMUPOBAHYS, OIIPENEINATh U CO3aBaTh pabor.
HAHTEPIPETALUIO MH(POPMAIOHHBIE PECYPCHI
8 MPOYUTAHHOTO, ONPEACIATH | TIIO0ANBHBIX CETEH,
U cO3/1aBaTh 00pa30BaTENbHOrO KOHTEHTA,
nH(POPMAITUOHHBIE CPEACTB TECTUPOBAHUS CUCTEM.
PECYPCHI TII00aIbHBIX
cereli, 00pa3oBaTEILHOTO
KOHTCEHTA, CPCACTB
TCCTUPOBAHMA CUCTEM.
OIIK-3.3. Umeer WmeeT npakTU4ecKuii OMbIT Omnpoc no Bompocsr 27-51,
NPAKTUYECKUN OIBIT NpUMEHEHUsI pa3paboTKu TEMeE BBIHOCHUMBIE HA
9 MIPUMEHEHHS pa3paboTKu MPOrPpaMMHOI0 00ECIICUCHHMSI. J1a00paTOPHBIX | SK3aMEH
MPOrpaMMHOTO pador.
obecrieueHmusl.
OIIK-4.1. 3naer 3HaeT cTaHAapThl pazpabotku | Ompoc o Bompocsr 27-51,
CTaHJapThl Pa3pabOTKH TEXHUYECKOM JOKYMEHTalluH, | TeMC BBIHOCHMBIC Ha
TEXHUYECKOMN yMeET IPUMEHUTh UX Ha 11abOpaTOPHBIX | SK3aMeH
10 | moxymeHTaIMu, ymeeT MPaKTHUKE TPH pa3paboTke pabor.
IIPUMEHNTH UX Ha [10;
MPaKTUKE TIPU
paspabotke I10;
OIIK-4.2. 3naer 3HaeT NPUHLUIIBEI cOopa U Omnpoc 1o Bompocsr 27-51,
MIPUHIIATIBEI cOOpa U aHajn3a nHPpOpMaInu, TeME BBIHOCUMBIE Ha
aHanu3a uHQpOpMaIuu, cO31aHUs NHQOPMALIMOHHBIX | /TA00PATOPHBIX | dK3aMeH
11 | co3manus CUCTEM Ha CTaJHSIX pabor.
MH(OPMALIMOHHBIX JKU3HEHHOTO IUKJIA.
CUCTEM Ha CTaUsAX
YKU3HEHHOTO IUKJIA.
OIIK-4.3. Ymeer YMeer ocynecTBIsATh Ormpoc mo Bonpocer 27-51,
OCYILIECTBIIATH yOpaBJI€HUE NIPOECKTaMU TeME BBIHOCHMBIC Ha
12 | ynpaBneHue npoekTaMu | HHPOPMAIIMOHHBIX CHCTEM. J1a0OPATOPHBIX | dK3aMEH
UH(POPMAILIMOHHBIX pabor.
CUCTEM.
OIIK-4.4. Umeet MMeeTr npakTUYECKH OIBIT Bonpocsr 27-51,
MPAKTUYECKUHN OIBIT a”Hanu3a U UHTEpIpeTaluu BBIHOCHMBIC Ha
13 | aHamsau WH()OPMAITMOHHBIX CUCTEM. 9K3aMCH
HMHTEpIpeTaluu
UH(OPMALIMOHHBIX
CUCTEM.

@OHJI OLICHOYHBIX CPEACTB AMCLMIUIMHBI COCTOUT M3 CPEIACTB TEKYLIEro KOHTPOJISA
(Bompocs! mpu 3amure JIP, KOHTpoJIbHON paboThl) 1abOpaTOpHBIX paboT, 3adyeTa MO 3aluTe
MIPOEKTa, CPEJCTB UTOTOBOM aTTeCTalluy (9K3aMeH B / CEMECTpe).

Onenka ycreBaeMOCTH OCYHIECTBIIIETCS IO pe3yJIbTaTaM:
- BBITNIOJIHEHUS JIAOOPATOPHBIX PadoT;
- BBITIOJIHEHUS JIAOOPAaTOPHBIX padoT;

- OTBCTA HA OK3aMCHC (I[J'ISI BBIABJICHHA 3HAHUA U IOHUMAaHHA TCOPETHUICCKOIO
MaTrepuaia ,Z[I/ICI_[I/IHJII/IHBI).
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Texymuii KOHTPOJIb BKJIIOYAET KOHTPOJBHYIO padOTy MO NTOTaM MEPBOi MOJIOBUHBI Kypca.

IIpumep sx3amenayuonno2o durema:

1. OcHoBHbIE MOHATHS MAIIUHHOTO 00yueHuss. OCHOBHbIE MOCTAHOBKY 3aau. [Ipumepsl

MIPUKJIAIHBIX 3aj1ay.

CpoiicTBa onucarenbHbIX CTATUCTUK (JleckpunTuBHBIN aHau3). Mepbl U3MEHYUBOCTH.

3. Uro Takoe HauBHBIN OaiiecoBckuit anroputm? Kakyro 3agaqy o0pabOTKH JaHHBIX OH BBITIOJHSET?
[IpuBenure u nosicaute hopmyiny Teopema baiieca.

4. WnpuBunyanpHOE 3aJaHUE.

N

[Ipumep 3amanus k 6unety:

Jlist uteHust ¢aitina BOCOIb3YHTECh KOMaH IO
chem <- read.csv(file = file.choose(), header = TRUE, sep =",")
Jan matacer: SmokeBan.csv

Coxkpamator JIu 3anpetst Ha Kypenne Ha Pa6ouem Mecte Kypenue?

Onucanue

OnenHka BIMSHUS 3alpeTa Ha KypeHHue Ha paboueM MecTe Ha KypeHHue pabOTHHUKOB,
paboTaroIINX B IOMEIICHUSIX.

dopmar

Opeitm gaHHbIX, coaepskamuii S00 HaOMIOACHUH TI0 7 IEPEeMEHHBIM.

KYypWibIUK (akTop. SABnsercs a1 JaHHBIN YEJIOBEK B HACTOSIIEE BPEMS KYPHIIBIITUKOM?

0an axkrop. CylmecTByeT Jin 3anpeT Ha KypeHue B paboueii 30He?

Bo3pacT- BO3pacT B rojax.

o0pa3oBaHue, YKa3bIBAIOIINI HA HAMBBICIINI JTOCTUTHYTHIM YPOBEHb 00pa30BaHMS: OKOHUYAHHE
cpenHeit mkobl (hs), BEIMYCKHUK CpelHel MIKOJIbI, KaKOW-TN00 KOJIEIK, BBITYCKHUK
KOJUIEe/KA, CTENIEHb MarucTpa (WJIx BbIIIE).

afam ¢axkrop. SBnsercs mu nHaUBU adpoamMeprKaHIieM?

hispanic (1aTuHoamepukanen) ¢pakrop. SBageTcs 1M UHAUBU JIATUHOAMEPUKAHIIEM?

1moJ1 (paKkTop, yKa3bIBAIOIIMK Ha MOJI.

[Toapo6uocT SmokeBank - 3To Habop naHHBIX ¢ HaOMOAeHUAMH 32 500 PaOOTHUKOB,
padoTaroIMX B MOMEIICHHUH, KOTOPBIH SBJISETCS II0IMHOKECTBOM Ha0Opa JaHHBIX, COOPAHHBIX B
pamkax HanmoHanmsHOTO orpoca 1o Bonpocam 3apaBooxpaHenus B 1991 rony, a 3atem cHoBa (¢
pasHbIMU pecrioHaeHTamu) B 1993 rony. HaGop maHHBIX CONEpKUT HHPOPMAIIUIO O TOM,
OINA/IAJTA WIIMA HE TOJINAJIAJIH 10T ICHCTBHE 3allpeTa Ha KypeHHe Ha pabovyeM MecTe.

1. Haiitu cpequuii BO3pacT KYpUIIbIIUKOB (HE UCIIOJIB3YsSI IIUKII).

2. TloacuuTaTh YHCIO KYPUIBIIMKOB adpoamepukaniieB Mojioxe 35 net. U otnenbHO
KYPUIIBIINKOB JIaATHHOAMepurKaHileB crapiie 30 neT.

3. TlpoBeputh BnusiHUE 00Opa30BAHUS U TO, SBISETCS U YEIOBEK B HACTOAIIEE BPEMS
KYPUJIBIIIMKOM, a TaKXKe BIMSHUE TI0JIa Ha KypeHHUe.

4. TlocTpouTh OOKCILIOTHI, COMOCTABIISIONINE COOOIIECTBA KYPHIBITUKOB adpoaMepHUKaHIIeB,
TATUHOAMEPHKAHIIEB U BCEX OCTAIbHBIX.

5. TIpoBepuTh rUMOTE3Y O CPEIHEM BO3PACTE KYPUIIBIIIUKOB BCEX TPEX TPYIIIL.

6. IlocTpouTh THCTOTPAMMBI TIO TPEM TPYIIIAM JFOCH.

7. TlomydeHHble pe3ylbTaThl MOKa3aTh U MPOKOMMEHTHPOBATH YCTHO.

*) Bce epaghuku 0onzcnwvl conposoricoamuvcs 3a20106KAMU U ROONUCAMU O OCAM.
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B w

NGO

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

IlepeyeHb BONPOCOB, 1151 MOATOTOBKH K IK3aMEHY

OcHOBHbIE IOHATHS MAaIMHHOTO 00y4yeHusi. OCHOBHBIE TOCTAHOBKH 3a/1a4. [Ipumepbl
MPUKJIAIHBIX 3a/1au.

JIuHeliHbIe METO/IBI KJTACCH(PUKALINY B perpeccHy: (PYHKIIMOHAIIBI KaYeCTBA, METO/IbI
HACTPOMKH, 0COOCHHOCTH MPUMEHECHHUS.

MeTpHKH KauecTBa ajJrOPUTM PETPECCUU U KIIaCCU(DUKAIIIH.

OnenuBanue kayecTa aaroputMoB. OTII0KeHHas BIOOpKa, ee HelocTaTK. OLeHKa MOJIHOTO
CKozb3s1ero KouTposs. Kpoce-sanmnanus. Leave-one-out.

JepeBps pemeHuil. MeTo el MOCTPOEHHUs IepeBbeB. X perynsapusanusi.
Kommnozumuu anropurmoB. Pa3nokenne ommoOKy Ha CMEIIeHHE 1 pa3opoc.
Crny4aiiHbIi JIeC, €Tr0 0COOCHHOCTH.

I'pagurieHTHBII OYCTUHT, €r0 0COOEHHOCTH IIPU UCIOJIB30BAHUU JIEPEBLEB B KaUeCTBE 0a30BbIX
AJITOPUTMOB.

Knacrepuzauus. Anroputm K-Means.

Tunsl 3a7a4 MalIMHHOTO O0yYEHUS

Tune! JaHHBIX

I'panueHTHBIN cITyck

[IepexpecTtHas npoBepka. OnTruMu3anys rUnIepnapaMeTpoB Moaenen
[IpensaputenbHas 0OpaboTKa TaHHBIX

Nuxenepus [Ipu3Hakos

Pipeline B Mamuunom O6ydenun

Knacrepuzanms k-cpeaamx

Hepapxuueckas knacrepusanus

DBSCAN

Meron rinaBHbIX KOMIIOHEHT

Cunrynsipaoe Paznoxenne Matpun

t-SNE

Neighborhood Components Analysis

JIluneitnas perpeccus

Perynspuzanus nuHeitHON perpeccuun

Meron k-Onmxaiiinmux cocenen

Metoz 0nOpHBIX BEKTOPOB

AdaBoost

Gradient Boosting

Jloructuueckas perpeccus

Random Forest

HawuBHnbrii OaliecoBckuii KiaccupukaTop

JIMCKpUMUHAHTHBIN aHAIN3

LMS-nnardopma - He mpeaycMoTpeHa

KpuTtepuu onieHUBaHUsI K IK3aMeHY:

- 84-100 GamoB (OIIEHKA «OTIMYHOY) - U3NIOKEHHBIN MaTepuan (aKTUYECKH BepeH, HATHIUE

FJ]y6OKI/IX HCUYCPIIBIBAIOIIUX 3HAaHHH B 00bEeMEe HpOﬁZ[eHHOI‘;I nporpamMmbl JUCHUIIJIMHBI B COOTBETCTBHUU
C TIOCTaBJICHHBIMH HpOFpaMMOﬁ KypCa HOCIIIMU M 3adavYaMHu 06y‘{eHI/I}I; IMMpaBUJILHBIC, YBCPCHHBLIC
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JICUCTBUS TI0 MPUMCHEHUIO MOJIyUYCHHBIX 3HAHUH Ha MPAKTHKE, TPAMOTHOE M JIOTMUYECKH CTPOHOE
U3JI0KEHHE MaTepuayia IMPH OTBETEe, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOTIOJIHUTEIHHOMN
nuteparypoit; [IpakTuyeckue 3aJaHus BBITIOJHEHBI B CPOK B IMOJIHOM 00beMe.

- 67-83 GamioB (OIEHKA «XOPOIIOY») - HAJMYME TBEPABIX M JOCTATOYHO TMOJHBIX 3HAHHWN B
o0beMe TPOWICHHOM MPOrpaMMbl TUCHUIUIMHBI B COOTBETCTBHH C IEJISIMH OOYUCHHS, MPABUIbHbIC
JCUCTBUS MO0 TPUMCHCHHIO 3HAHMN Ha MPAKTUKE, YETKOE H3JI0KCHHE MaTepualia, JOIYCKaITCs
OT/ICNIbHBIC JIOTHYECKUE U CTUIMCTUYCCKUE MTOTpeiHOCTH. [IpakTnyeckue 3aanus BHIIOIHEHBI B CPOK
B 00beMe He meree 80%.

- 50-66 OamwioB (OIlEHKAa YIOBJICTBOPUTEILHO) - HAJIM4YME TBEPHAbIX 3HAHUKW B 00BEME
MPOMJIEHHOTO Kypca B COOTBETCTBHU C LEISIMH OOY4YCHHMsI, M3JI0)KEHHE OTBETOB C OTACIbHBIMH
OIIMOKAaMHU, YBEPEHHO HCIPABJICHHBIMU IOCJC JOTOJHUTEIBHBIX BOIPOCOB; MPABHIILHBIC B IIEJIOM
JEWCTBHUS 10 MPUMEHEHHWIO 3HAHWN Ha MpakTHKe; [IpakTHuecKue 3aJaHus BBITOJHCHBI B 00ObeMe He
MeHee 60%.

- 0-49 6amioB (o1eHKa HEYIOBICTBOPUTEIILHO) - OTBETHI HE CBSI3aHBI C BOTIPOCAMH, HAJTHYNE
rpyOBIX OMIMOOK B OTBETE, HEMOHMMAHHUE CYIIHOCTH H3JIaraeMoro BOIPOCa, HEYMEHHE MPUMEHSThH
3HAaHUS Ha MPAKTHKE, HEYBEPCHHOCTh W HETOYHOCTH OTBETOB HA JIOTIOJIHUTEIIbHBIC M HABOISIIUE

Bonpock». [IpakTHueckue 3aaHus He BBINOIHEHBI MO0 MPEJOCTaBIEHBI HE B CPOK B 00bEME MEHee
50%.

Kpumepuu oyenusanus nyoauuHoul 3auumol npoeKma.

«YIIOBJIETBOPUTEILHOY» / «3a4TEHO» — PE3YIBTATHI Pa3paOOTKH MPOEKTa MPEICTABISIOT CO0O0M
H3JIOKCHUC HECAMOCTOATCIIBHBIX PE3YJIbTATOB HpOCKTHOI\/’I ACATCIIBHOCTH, KOMIIWIIAIHWIO MaTCpHUAJIOB
6e3 00pabOTKN NCTOYHHUKOB;

«XOpomio» / «3au4TeHO» — pe3yJdbTaThl pa3pabOTKU TPOEKTa TMPEACTABISAIOT COOOH
CaMOCTOSITEIIbHBIN aHATH3 Pa3HOOOPA3HBIX HAYYHBIX UCCIICIOBAHUN M AIMITMPHYECKHUX JAHHBIX, OJTHAKO
HE B ITOJIHOW Mepe OTpaxkaeT TpeOoBaHUs, c(HOPMYITHPOBAHHBIC K €r0 CTPYKTYPE U COJIEPIKAHHUIO.

COTIIMIHOY / «3aUTEHO» — PE3YyNIbTAThl Pa3padOTKU MPOEKTa MPEACTABIISIIOT COO0H pe3yabTaThl
CaMOCTOSITEIIBHOW TPOEKTHOW JEATEIBHOCTH W OTPAXKAIOT BCE TPEOOBaHHS, K COACPKATEIHHOMY
HATIOJIHEHUIO U CTPYKTYPHUPOBAHHIO MTPOEKTA.

OneHo4HbIe cpesICTBA A1l UHBAINIOB U JIUL] C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI
BBIOMPAIOTCS C YUETOM UX MHAUBUIYAIbHBIX IICUXO0(DU3NYECKUX 0COOCHHOCTEH.

— Ipu He0OXOAUMOCTH HHBAIMIAM U JIMLIAM C OTPaHUYE€HHBIMU BO3MOXHOCTSIMU 370POBbS
IIPEJOCTaBIISIETCS IOTIOIHUTENILHOE BPEeMs IS IOAIOTOBKU OTBETA Ha 3K3aMEHE;

— IpU NPOBEJCHUU MPOLEIYpPhl OLICHUBAHUS PE3yIbTaTOB OOyUeHUs MHBAIUAOB U JIUI] C
OrpPaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0POBbsl IPEyCMaTPUBAETCS MCIOJIb30BAaHNE TEXHUUYECKHX
CpEeACTB, HEOOXOUMBIX UM B CBSI3U C UX UHAUBUAYAIbHBIMU OCOOEHHOCTSIMH;

— Ipu He0OXOAUMOCTH Il 0OYUYAIOIIUXCS C OTPAaHUUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U UHBAIWJOB TMpoLEAypa OLIEHUBAHUS pE3yJbTaTOB OOyuYeHHMs] MO JTUCLHMIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAroB.

IIpouenypa oueHUBaHUS pe3ylIbTaTOB OOYYEHHUS MHBAJIUIOB U JIML C OIPAaHUYCHHBIMU
BO3MO’KHOCTSIMH 37I0pPOBbSl IO JUCLHUIUIMHE MpPEayCcMaTpUBAeT MpeocTaBieHue HH(popmanuu B
¢dopmax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM MX 370POBbsl U BOCHIPUATHS HH(GOpMAIIHU:

Jlnist U1 ¢ HapyIIEeHUSIMU 3pSHMUSL:

— B MeyaTHO# opme yBeIMYeHHBIM MIPU(PTOM, B POpPME IIEKTPOHHOTO JOKYMEHTA.

Jnist U1 ¢ HapyLIEHUsIMH CITyXa!

— B reyaTtHoi opme, B hopMe 3JEKTPOHHOTO JJOKYMEHTA.

J1is1 U1l ¢ HapyIIEHUSIMEA OTIOPHO-JIBUTATEIBHOTO ammapara:

— B mevatHoi hopme, B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpevYeHb MOXET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHICHTA
oOyJaronuxcs.
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5. HIEPEYEHb OCHOBHOM " JJOIIOJITHUTEJIBHON YYEFHOMN
JIATEPATYPBI, HEOBXOJIUMOM 1JIs1 OCBOEHUSA JUCOUTILINHBI

5.1 OcHoBHasi 1uTEpaTypa:

. MammuHOe 00y4enue : yueOnuk : [16+] / E. FO. Byreipckuii, B. B. Ilexanosckuii, H. A. XKykoBa
[ np.]. — Mocksa : Jqupekt-Menua, 2023. — 368 c. : ui., Tabmn., cxeM., rpad. — Pexxum noctyna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=701807 (maTta oOparieHus:
07.06.2025). — bubsuorp. B kH. — ISBN 978-5-4499-3778-0. — DOI 10.23681/701807. — Tekcr :
JJIEKTPOHHBIH.

. Hensix, A. H. BeisiBeHre nHIMIESHTOB HHPOPMAITMOHHONW O€30MaCHOCTH U MOIIIEHHUYECKUX
TpaH3aKIMi METOAaMH MaIIMHHOTO 00y4YeHus : yueOHoe mocodue : [16+] / A. H. Llensix,

3. M. Koros ; FOxHsl# (enepanbublii yauBepcuret, KOxHbIM henepanbHblii yHUBEPCUTET,
NnxenepHo-TexHonoruyeckas akaaemus. — Poctos-na-Jlony : KOxHbIi penepanbHblii
yHuBepcutert, 2023. — 118 c. : un., Tabn. — Pexxum gocryna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=713464 (nara obparenus: 07.06.2025). —
buGmmorp. B kH. — ISBN 978-5-9275-4515-5. — TekcT : 21M€KTPOHHBIH.

. Jlumanosckas, O. B. OcHoBbI MammmHHOTO 00y4YeHUs : yueOHOoe nocodue / O. B. JlumanoBckas,

T. U. Andepresa ; Hayu. pea. U. . OGabkoB ; Ypanbckuii henepanbHbIi yHUBEPCUTET UM. IIEPBOTO
[Ipesunenta Poccun b. H. Enxpiinna. — ExatepunOypr : U3gatenbcTBO YpabCcKOTO YHUBEPCHUTETA,
2020. - 91 c. : nn., Tabn. — Pexxum poctyma: o moamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=699059 (nara obparienus: 07.06.2025). — ISBN
978-5-7996-3015-7. — TeKCT : AIEKTPOHHBIH.

. Kpeserkuii, A. B. OCHOBBI TEXHOJIOTHH NCKYCCTBEHHOTO MHTEIUIEKTA : yueOHOe Tocodue : [16+] /
A. B. Kpesenxkuit, 1O0. A. MUnatos, H. U. Poxennona ; mox oomr. pexn. A. B. Kpeserkoro ;
[10BOIIKCKHIT FOCYIAPCTBEHHBIH TEXHOJIOTHUCCKHi yHIBepeuTeT. — Mormkap-Oia : [ToBommkeKuit
rOCYJIapCTBEHHBIN TEXHOJIOTHYECKU yHUBEpCHUTET, 2023. — 272 c. : ui., Tabin., cxem. — Pexxum
noctyma: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=714624 (nata
obparmenus: 07.06.2025). — bubnuorp.: c. 264-267. — ISBN 978-5-8158-2358-7. — Teker :
3JIEKTPOHHBIN.

. Henbix, A. H. [Ipumenenrie BpeMeHHBIX pSAIOB JUIS aHaIM3a O0JIbIINX JaHHBIX | yueOHOe ocodue
o Kypcy «MaremaTudeckue MeToAbl aHaau3a 0oJbIuX naHHbX» : [16+] / A. H. Llensix,

B. C. Bacunbes, D. M. Kotos ; FOxHubIl (henepanbHplii yHHBEpcUTET. — PocToB-Ha-JloHY ;
Taranpor : FOxubIi GpenepanbHbiii yausepeutet, 2021. — 86 c. : wir. — Pexxum gocryna: mo
moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=691448 (nara oOparieHus:
07.06.2025). — bubauorp. B ku. — ISBN 978-5-9275-3983-3. — TeKCT : 21I€KTPOHHBIIA.

5.2. lonosiHUTeJIbHAS JIMTEPaTypa:

. Caxaposa, JI. B. Meronsl onTuMm3anuu Uii MalIMHHOTO oOydeHus : ydeOHOoe mocobme : [16+] /
JI. B. Caxapoga, I'. B. JIykesiHOBa ; PocToBCKHI TOCcymapCTBeHHBIN dKoHOMIYecknii yHIUBepcuTer (PMTHX).
— PocroB-Ha-/lony : Uzmatenscko-nmomurpaduyeckuii komruiekec PI'DY (PUHX), 2023. — 87 c. : uin. — Pexxum
nocryna: mo nmomnucke. — URL: https://biblioclub.ru/index.php?page=book&id=711220 (nata obparieHwus:
07.06.2025). — bubmworp. B k. — ISBN 978-5-7972-3139-4. — TeKCT : 37€KTPOHHBII.

. Jlucees, I'. A. TexHomornm NoaaepKKN MPUHATHS penieHni | yuebHoe mocodwne : [16+] / I'. A. Jlucwes, U. B. Tlonoga.
— 4-e mn., crep. — MockBa : ®JIIMHTA, 2022. — 133 c¢. — Pexwmm gocryma: mo mommmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=103806 (mata obparenus: 06.06.2025). — ISBN 978-5-9765-1300-6. —
TeKcT : ANEeKTPOHHBIN.

5.3. IuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe Npo(deccuoHAIbHbIe 0a3bl JAHHBIX U

HH(OPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI
3ﬂekmpouuo-6vu6ﬂuomelmb1e cucmemst (36C):
1. 3BC «FOPAUT» https://urait.ru/
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2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. DBC «BOOK.ru» https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. 9BC «JIAHDb» https://e.lanbook.com

Ilpogpeccuonanvnuvie 6azvt Oannvlx

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. Kypuaas! m3nareancrBa Wiley https://onlinelibrary.wiley.com/

4.

5.

Hayunas aexTponnas 6udonmmorexa (HIB) http://www.elibrary.ru/
IMorHOTEKCTOBBIE apXHBBI BEAYIIMX 3aNAaIHBIX HAYYHBIX KypHaJ0B Ha Poccuiickoii
niaargopme Hayunsix xkypHasoB HOUKOH http://archive.neicon.ru
6. HaunuonaabHasi JJeKTpPOHHAsi OuOJMOTEeKa  (IOCTYHm K DJEKTPOHHOM  OMOIHMOTEKE
aucceptaimii Poccuiickoit rocynapcreennoit 6unbmmorexu (PI'B) https://rusneb.ru/
7. TIpe3upentckas 6udnamoreka um. b.H. Exbmuna https://www.prlib.ru/
8. ba3a gannpix CSD Kemopumxckoro ueHTpa kpucraiiorpaguyeckux aanubix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https:/link.springer.com/
10.  Springer Journals Archive: https:/link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14.  Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/
16. "JlexkTopuym TB' http://www.lektorium.tv/
17. YuuBepcurerckas uHpopmamuonHas cucrema POCCHS http://uisrussia.msu.ru

HHd)OpM(ll{MOHHble CnpasodHble cucmemaol

1. KoncyabTanT ILiioc - cipaBouHas mpaBoBas cuctema (JIOCTYII 1O JIOKATbHOW CETH C
KOMIBIOTEPOB OMOIMOTEKN )

Pecypcuot c60000n020 0ocmyna

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

2. AMepukaHcKasi maTeHTHas 0a3a qaHHbIX http://www.uspto.gov/patft/

3. MuHuHCTEepCTBO HAYKM U BbIciIero oopazosanusi Poccuiickoii @enepanuu
https://www.minobrnauki.gov.ru/;

4. denepanabHblii mopran "Poccuiickoe oopazoBanue’ http://www.edu.ru/;

5. Uudopmannonnas cucrema "EquHoe 0KHO 10cTyna K o0pa3oBaTebHbIM pecypcam'
http://window.edu.ru/;

6. Enunas xoneknus mudpoBbix 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru/ .

7. IIpoekTt I'ocynapcTBeHHOr0 MHCTUTYTA pycckoro sa3bika uMeHu A.C. Ilymkuna
"O6pa3zoBanne Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBouHo-uHpopmManmonnsiii mopran "Pycckuii s3bIk" http://gramota.ru/;

9. Cayx06a TeMaTH4eCKHX TOJKOBBIX cioBapeii http://www.glossary.ru/;

10. Caomapwm u 3HnmKjIonenuu http://dic.academic.ru/;

11. O6pa3oBaTtenanHbIii mopTana "Yuebda' http://www.ucheba.com/;

12. 3akonompoekTt "O0 oopazoBanun B Poccuiickoii @enepanun'. Bonpocsl u orBeTsI hitp://Xn--
273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennbvie nekmponnsle oopazosamenvhvie U ungopmayuonnsvie pecypcol Kyol'y
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1. Daexrponnslii katajgor Hayunoii ouéauorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DJaexTpoHHasi oubanoreka TpyaoB yyeHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayJIbHOTO THHAMHYECKOro ody4uenus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, y4e0HO-MeTOAUYECKHX KOMILJIEKCOB, MyOJUKaIMii 1 KOH(epeHumii
http://infoneeds.kubsu.ru/

5. bubamnorexka ungopMalMOHHBIX pecypcoB Kadeapsl HHGOPMANMOHHBIX 00pa30BaTeIbLHBIX
TexHoJjoruii http://mschool.kubsu.ru;

6. DuexkTpoHHbIii apxuB nokymentoB KyoI'Y http://docspace.kubsu.ru/

7. DJleKTpOHHBIe o0Opa3oBaTejbHbIe pecypchl Kadeapsl HHPOPMANMOHHBIX  CHCTEM M
TexHojoruii B oOpasoBanum KyoI'Y um HayuHo-mMerogumuyeckoro :xypHana "LHIKOJIbBHBIE
I'OJbI" http://icdau.kubsu.ru/

6. MeToauveckue YKa3zaHudA AJs oﬁyqamumxcn 10 OCBOCHHIO JTUCHUITIMHbI

[To xypcy npeaycMOTpeHO IPOBECHHE JIEKIIMOHHBIX 3aHATUH, HA KOTOPBIX 1a€TCsl OCHOBHOM
CHUCTEMATHU3UPOBAaHHBI MaTepuai, JIabopaTOpHBIX pPadOT, KOHTPOJIBHOM pabOThHI, 3auera MU
9K3aMeHa.

Baxnenmmm JTAIlOMKypCa SBISAETCS CaMOCTOSITENIbHAs paboTano
JTUCLMIUIMHE CUCIIOIB30BaHNEM YKa3aHHBIX JIUTEPATYPHBIX HCTOYHUKOB M METOIMYECKUX YKa3aHUM
aBTOpaKypca.

Buner u ¢popmer CP, cpoku BbInoSHEHUs, GOPMbI KOHTPOJIS MPUBEJIEHBI BBIIIE B JaHHOM
JIOKYMEHTE.

Jlig mydiiero OCBO€HUS AMCUMIUIMHBI MpH 3amuTte JIP CTyaeHT noJKeH OTBETUTh Ha
HECKOJIbKO BOIIPOCOB M3 JIEKLIMOHHOM 4acTH Kypca.

Memoouueckue pekomenoayuu, onpeoenawuwue npoyeoypvl OUEHUBAHUA KYPCOBO20
npoekma:

Pe3ynbTar 3amuThl KYpCOBOTO MPOEKTa OMPEAENseTCs OLEHKAMU «OTIUYHO», «XOPOLIO»,
«YIOBIETBOPUTEIHHO.

OuEeHKU «OTIUYHO», «XOPOILIOY, «YAOBIETBOPUTEIBHO» O3HAYAIOT YCIEIIHOE MPOBEACHUE U
OTHCaHKE TPYIIIOBOTO KypCOBOTO MPOEKTA.

OueHKy «OTIMYHO» 3aclly’KHUBaeT KypCOBOH MPOEKT, B KOTOPOM JaHO BCECTOPOHHEE
000CHOBaHME aKTyaJlbHOCTH TeMbl, OOOCHOBaHa colMajbHas mpobiiema (mpobOiaemMHas CUTyalus
MpU3HAHA 3HAYMMOM, BBISBICHBI MPUYUHBI €€ BO3HMKHOBEHHS) C NPUMEHEHHUEM HHCTPYMEHTOB
JMArHOCTUKH Mpo0sieM, 000CHOBAHBI 33/1a4l Ka)XJO0ro 4ieHAa KOMaH[bl, OMPENIeeH Coco0 perieHus
MpoOJIeMHON CUTyalluu, OMpeleieHbl 1enb (B cooTBeTcTBUM co SMART-kpuTepusmMu), 3a1adu U
MEPOTIPUATHS, PE3yIbTAThl KYPCOBOTO NMPOEKTa, 000CHOBAHBI PECYPCHI U JETATU3UPOBAHHBIN OIOIKET,
paspaboTan menua-tuiad. [Ipu BBIONHEHUN KypCOBOTO MPOEKTa aBTOPHI MOKa3aiu yMeHue paboTaTh B
KOMaH/Ie, CBSI3bIBATh TEOPETHUECKUN U MPAKTUYECKHUI MaTeprall. B KypcoBOM IpOEKTE HCIOIb30BaHbBI
aKTyallbHble HCTOYHHKM HWHGOpManuu, paboTa HamMcaHa TPAMOTHBIM aKaJIEMUYECKHUM S3BIKOM,
odopmIIeHa B COOTBETCTBUU C MPEIbSBISIEMBIMU TPEOOBaHUSIMHU (IIPEICTABIEH MACIOPT MPOEKTa IO
OIHOM W3 TPEIOKEHHBIX TEMAaTHUK: COIHAbHOE TMPOEKTUPOBAaHUE, OOYyUeHUE CIyKEHHUEM,
TEXHOJIOTHYECKOE MPEANPUHUMATENHCTBO, KPEaTUBHBIE UHAYCTPUHU) U MPOILIa HOPMOKOHTPOJb. Bo
BpeMs 3alIUThl KypCOBOTO MpOEKTa OOydaromiuecsl MpeCTaBHIIM KauyeCTBEHHBIC MPE3CHTAIMOHHBIC
MaTepHanbl, MPOJEMOHCTPUPOBAIM HABBIKU MYOIHMYHOTO BBICTYILICHUS, TTOKA3all TMOJHOE BIaJICHUE
MaTepHaIoM, Jali TIIyOOKUe, HCUEPIIBIBAIOIINE U apTYMEHTUPOBaHHBIE OTBETHI Ha BCE BOMPOCHI.

OneHKy «XOpoIIo» 3acHyKHUBaeT KypCOBOM TIPOEKT, B KOTOPOM JaHO BCECTOPOHHEE
000CHOBaHHE aKTyaJTbHOCTH TEMBI, 000CHOBaHa collMaibHas nmpodiema, 000CHOBAHBI 331a4U KaXkI0TO
YJieHa KOMaHJbl, ONPEAeIeH Croco0 pelieHus: MpoOIeMHON CUTYalluH, OMPEIEICHbI 11eb, 3aa4l U
MEpPOTIPUATHS, Pe3ylbTaThl, 000CHOBAHBI PECYPCHl U JETATH3UPOBAHHBIN OIOHKET, HO Meaua-TJiaH
JeTanpHO He mpopaboTtaH. [Ipu BRIMONHEHNH KypCOBOTO MPOEKTa aBTOPHI OKAa3aIl YMEHHE padoTaTh
B KOMAaH/E, CBS3bIBaTh TEOPETHYECKHM U TMPaKTHUECKU MaTepuan. B KypcoBoM mpoekTe

21


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

MCIIOJIb30BaHBI AKTyaJbHbIE UCTOYHUKH WH(pOpMALKHU, paboTa HalrMcaHa TPAMOTHBIM aKaJeMHUYeCKUM
SA3BIKOM, O(OpPMIICHa B COOTBETCTBHU C MPEIbSBISEMBIMH TpeOOBaHUAMHU (IIPEACTABICH MACIOPT
IIPOEKTA 10 OJHOM U3 IPEUI0KEHHBIX TEMATUK: COLMAIbHOE IPOEKTUPOBAHUE, 00YUEHUE CIIY)KEHUEM,
TEXHOJIOTMYECKOE MPEAINPUHUMATEIBCTBO, KPEATUBHBIE UHAYCTPUHU) U IIPOLLIA HOPMOKOHTPOJb. Bo
BpeMsl 3alUTHl KypCOBOTO NMPOEKTa O0YydYarolIrecs MPeICTaBUIN KaueCTBEHHbIE MPE3CHTAOHHBIC
MaTepHaJIbl, MPOAEMOHCTPUPOBAIHN HABBIKHM ITyOJIMYHOTO BBICTYIUICHHUS, TIOKA3aJy TOJHOE BIIJCHUE
MaTepHaJIOM, OJIHAKO HE Ha BCE BOMPOCHI JaIH ITyOOKHE, MCUEPIBIBAIOIINE M apryMEHTHUPOBAHHBIC
OTBETBHI.

OneHKy «yIOBJIETBOPUTENIBHO» 3aCIIy’KUBAE€T KypCOBOM NPOEKT, €CIM B HEM, B OCHOBHOM,
coOIroIeHbI 001IIe TPEOOBaHMS, OTCYTCTBYET KaueCTBEHHOE 000CHOBAHME CONMAIBHOM NPOOIEeMbI 1
€€ aKTyaJbHOCTb, ()parMEHTapHO NPEJCTABJIEHbI OO0sA3aTENbHBIE 3JEMEHTHl KypCOBOI'O IIPOEKTa,
HEMOJIHO TIOCTaBJIEHbl 3a/la4ll U OIpeAeseHbl pe3ynbTaThl. B paboTe HCHONB3YIOTCS CCBHIJIKM Ha
ycTapeBlIne, JU00 HeaKTyallbHble MCTOYHHUKH. KypcoBoil MpoeKkT oQopMmileH akKypaTHO, IMpOLIeN
HOPMOKOHTPOJIb, MPE3EHTALMOHHbIE MaTepHalibl JOCTaTOYHO MH(OPMATUBHBL. ABTOpPHI KypCOBOTO
MIPOEKTa MOCPEACTBEHHO BIIAJICIOT MATEPUAJIOM, OTBEYAIOT HA BOIPOCHI MOBEPXHOCTHO, AOIYCKAIOT
CYIIECTBEHHbIE HEJ0UETHI, C TPYAOM YCTPAHSIOT TOMYyLIEHHbIE OIIMOKU B BBIBOJAX.

B ocBoennn AUCHUILIMHBI WMHBAJIMJAMW W JHIOaMHU C OT'PAaHUYCHHBIMU BO3MOXHOCTAMH
310pOBbsl OOJIBIIIOE 3HAUEHUE HUMEEeT HHAWBUIyalbHass y4yeOHas paboTa (KOHCYIbTAllUM) —
JOTNOJIHUTEIBHOE Pa3bsICHEHNE YUeOHOTr0 MaTepHana.

I/IH)II/IBI/I)IyaJ'II)HI)Ie KOHCYJIbTAllUH 110 OpeaAMETyY  ABJIAIOTCA BaXHbBIM q)aKTOpOM,
CHOCO6CTBYIOHII/IM HHIUBUAYyAJIU3allun 06yquH51 U YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MCXKIAY IMpernoaaBaTrcjicM U 06y’~IaI-OH_[I/IMC$I HWHBAJILIOM WM JIMOOM C OIrpaHUYCHHBIMU
BO3MO’KHOCTSIMH 3/I0POBbSL.

7. IlepeyeHb HH(POPMANMUOHHBLIX TEXHOJOIHMH, MCIOJb3yeMbIX
NPH OCYLECTBJICHNH 00Pa30BaTeJIbHOIO NMpouecca 1o JUCHHUILINHE

7.1 IlepeyeHb HHPOPMAMOHHBIX TEXHOJIOTHH

— IIpoBepka gJOMaIIHUX 3aJaHUN U KOHCYJIbTHPOBAHUE MTOCPEICTBOM AJICKTPOHHOM MOYTHI.
— MHcnonws3oBanue 37€KTPOHHBIX MPE3EHTAIIMN TTPH MPOBEICHNUHN JICKIIUHA U TPAKTUYECKUX
3AHSTHH.

7.2 IlepeyeHb HEOOXOMMOTI0 MIPOTPAMMHOI0 00ecneYeHust
1. Phyton,
2. R, R Studio.

3. TIporpammsl ajs IEMOHCTPAIMK U CO3aaHus npe3eHraiuii («Microsoft Power Point»).

8. MaTepuajibHO-TeXHHYECKas 0a3a, He0OX0AUMAasl sl OCYIeCTBJIEHUSI
o0pa3oBaTeJIbHOIO NMpolecca Mo AUCHUIINHE

HaumeHnoBaHue crieruanbHbIX OcHalleHHOCTh crienuanbHbIX | [lepeueHp IUIeH3HOHHOTO
MTOMEIIeHUN MOMETIeHU ! MPOrPaMMHOTO
obecrieueHus
Y4eOHble ayIUTOPUU IS Mebens: yuebHas meOenb PowerPoint.
MIPOBEJICHUS 3aHATUH JIEKIIMOHHOTO | TexHHueckue cpeacTBa
tuna (ayn. 129, 131, A305.) oOyueHus:
JKpaH, MPOEKTOP, KOMITBIOTEP

Y4eOHbIe ayAUTOPHUH IS Mebens: yuebHas MeOelnb Aynutopus, (kaOuHer) —
MIPOBEJICHUS 3aHATUI KOMITBIOTEPHBIN KII1acc
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TCKYWICI'O KOHTPOJIA U

147,148)

CEMHMHAPCKOI0 THUIIA, TPYIIIOBBIX U
WHJIMBUTyJIbHBIX KOHCYJIbTAIUH,

IIPOMEXYTOYHOM aTTecTaluu (ayx.

TexHuueckue cpeacTna
oOyueHus:
JKpaH, MPOEKTOP, KOMIIBIOTEP

VY4eOHble ayTuTOPUH IS
MIPOBEJICHUS JTA0OPATOPHBIX PadoOT.
Jlabopatopus 102,105,106

MeoGenb: yuebHast mebenb
TexHuueckue cpeacTna
00yueHUs: KOMIIBIOTEP

JlaGoparopus,
YKOMIUIEKTOBAHHAs
CHenualn3upoBaHHBIMU
TEXHUYECKUMHU
cpelcTBaMu OOy4eHUS —
KOMIIBIOTEPHBIN KJ1ace, ¢
BO3MOYHOCTBIO
MOJKJIIOUEHUS K CeTH
«HTEpHETY,
IIPOrpaMMOM IKPaHHOTO
YBEJIUYEHUS U
00€ecIeYeHHbIN 10CTYIIOM
B JIEKTPOHHYIO
MH(OPMALMOHHO-
00pa3oBaTeNbHYIO
Cpelly YHUBEPCUTETA

Hns

CaMOCTOATEIHHOU

paboTel  oOywaroniuxcs

PeyCMOTPEHBI

TIOMEITEHU,

YKOMITJICKTOBaHHBIC CIICIHATU3UPOBAHHON MeOesbio, OCHAIICHHBIC KOMITBIOTEPHON TEXHUKOH C
BO3MOJKHOCTBIO TIOAKIIOYCHHS K ceTh «MHTepHeT» M oOecledeHneM JOCTyna B 3JICKTPOHHYIO
“H(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

(uMTaNBHBIN 321
Hay4anoii 6nGimoTexn)

OGopymoBaHKe: KOMITLIOTEPHAs TEXHUKA C
MOAKIFOYEHUEM K HH(POPMAIHOHHO-
KOMMYHHKAIIMOHHOM ceTn «HTEepHET U
JIOCTYIIOM B BJIEKTPOHHYIO
MH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEY
o0pazoBarebHOM OpraHu3arum, Beo-
KaMepbl, KOMMYHHKAIHOHHOE
obopynoBaHue, 00ecreunBaroIIee J0CTyIl
K CETH MHTEPHET (IPOBOJIHOE COCTUHEHHUE
¥ OECIPOBOIHOE COCIMHEHHUE 10
texronoruu Wi-Fi)

HaumenoBanue OcHaIllEHHOCTE IIOMEIECHUM I [Tepeuenb
MOMEIIEHUH IS CaMOCTOSITEIHHONU PaObO0ThI 00yUJaOIIUXCS JIAIICH3UOHHOTO
CaMOCTOSTEILHON MIPOTrPaMMHOTO
paboTHl 00YJAFOIIMXCS obecrieueHus
IToMerenue mist Mebenn: yueOHas MeOelb 1. OS Windows, MS
CaMOCTOSATEIILHON Kowmmekt cnienmanuzupoBannoi medenu: | Office
paboThl 00YJAFOIITMXCS KOMITBIOTEPHBIE CTOJIBI 2. R, R Studio.

3. AHTHUBHDYC.

ITomemenue s
CaMOCTOSTEIILHON
paboThI 0OyJarOLINXCS
(ayn. 105, 148,150)

MeoGenb: yuebHas mebenb

Kommekr crienmani3npoBaHHOM Mebenu:
KOMITBIOTEPHBIE CTOJIBI

OO0opynoBaHHe: KOMIBIOTEPHAS TEXHHUKA C
MOJIKITFOYCHUEM K UH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHOM ceTn «HTepHeT» n
JOCTYIIOM B DJICKTPOHHYIO

1.0S Windows, MS
Office

2.R, R Studio.

3.AHTHBHpYC.
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MH(OPMATMOHHO-00pa30BaTEILHYIO CPEAY
o0Opa3oBaTesbHON OpraHu3aIiy, Beo-
KaMepbl, KOMMYHHKAITHOHHOE
o0opymoBaHue, 00eCIeunBarOIIee JOCTYI
K CETU MHTEPHET (IIPOBOJJHOE COCANHCHUE
¥ OECIIPOBOIHOE COCAUHEHHUE TI0
texrosioruu Wi-Fi)
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