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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- megarorudyecKui

1.3 JlucuurinHa OpHEHTHPOBAHA Ha MOJATOTOBKY OOydYarommxcs K MpodeccHoHATbHOU IeSTEILHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe oOmero, mpodeCCHOHATBLHOTO U JIOTOTHHTEIHLHOTO

po¢eCCHOHAIEHOTO

oOpa3oBaHus; B

cthepe

Hay4YHBIX HCCJIEIOBAaHUN),

40 CkBO3HBIE BHIBI

npoeCCHOHAIIBHOW  JIESITEIbHOCTH B MPOMBIIUICHHOCTH (B cdepe HayuHO-HCCIIEOBATENbCKUX H
OIIBITHOKOHCTPYKTOPCKUX Pa3paboToK)

1.4 B pe3ynbTare 0CBOCHHS JUCLHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

npodeccroHaIbHEIC (hopMHpOBaHUS TPYJIOBOTO
nercTBus (MIpH HAUTHIUAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-1 Cnocoben
OCYIIECTBIATH MOKCK,
KPUTUYCCKUI aHATTN3 U1
CHHTE3 UH(pOpMAIIHH,
MPUMEHSTH CUCTEMHBIH
TOJIXOJT JJIST PEIICHHUSI
[MOCTaBJICHHBIX 3a1a4

Omnpenenser u pamxupyeT HHPOPMALIUIO, TPEOyeMyIO AT
pelIeHns] TOCTaBIEHHOM 3a/aud; OCYIIECTBISET MOMCK
uHGOpPMAIMK IJIsl pEIIeHHs] MOCTABICHHOW 3aJadd II0
Pa3NUYHBIM THIIaM 3aIIPOCOB

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VYK-1 CrnocoGeH oCyIIeCTBIATh MOMCK, KPUTHUECKUN aHAIU3 UM CHHTE3 WH(pOpMaluH,
MPUMEHATH CUCTEMHBINH MOAXO/ AJISl PEIICHUS ITOCTaBICHHBIX 3a1a4

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®opma oOyueHus

Ounas
(cemecTtp)
2 (3141718

—

Coznanve u +
yIpaBJIeHHE 0azaMu
JTAHHBIX

2| YpaBHEHHSI B YaCTHBIX +
TIPOU3BOIHBIX

3 [®unocodus +

Hudposas kynsrypa | +
5 [UnciieHHBIE METOIBI +

N

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuunnuHa «OCHOBBI MAIIMHHOTO OOy4E€HHsS M aHalu3a JAHHBIX» OTHOCHUTCS K 4acTH, (popMmupyeMoit
y4aCTHUKaMH 00pa30BaTebHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto moarotosku 01.03.01
- Maremaruka.




I[I/ICI_[I/IHHI/IHa «OCHOBBI MAallIMHHOTO 06yquH;1 " aHaJIn3a JaHHBIX» U3Yy4aCTCA B 2 CCMCECTPC.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCLMILIHMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 108
KonTaktHas pabora 48
Jlexuu (Jlekrun) 16
Jlaboparopnsie (JIab. pab.) 32
CamocrosrenbHas padota (CP) 60
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMbI TEKyIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
2 cemectp

1 Pa3Benounsnrii 3amura

aHaJIU3 TaHHBIX 418 |10 71a00paTOPHBIX
pabor;
TecTtupoBanue

2 0630p 3ammra
HampaBJIeHUI U 71a00paTOPHBIX
METOIIOB pabor
MaIIMHHOTO 2 1416
oOydeHusl,

OCHOBHBIE TPEH/IbI B
nn.

3 3amauga 3amura
KJIaCCU(PUKAIIUHN: 2 1416 1a00paTOPHBIX
k-NN pabor

4 Knaccudukarus Ha 3amura
MpUMepe anropuTMa 1ab0paTOPHBIX

. 2 |14 |8
k-Onmoxanmmx pabor
coceneit (KNN).

5 Hausnebrit 3amura
0aiieCOBCKHIA 214 |10 1a00paTOPHBIX
KJaccuukaTop. pabor

6 Jloructuueckas 3amura
perpeccus. 2 4 |10 1a00paTOPHBIX

pabor




7 Knacrepuzanus. 3amura
k-means, naboparopHoi
k-means++, > 1 a |10 paboTsr;
DBSCAN, TecTtupoBanue
aryioMepaTuBHAs
KJIacTepH3alus.

Tema 1. Pa3Benounslii anaiau3 ganubIx (YK-1)
Jlexknus.

Brenenune B Hayky o gaHHBIX. M3Mepenus u mikanbl. Buabl, ICTOYHHKK M MOATOTOBKA JaHHBIX. OIlleHKa
KauecTBa JaHHBIX. BoccTaHOBIEHHWE TPOMYMIEHHBIX 3HaueHWH. WHCTpyMeHTB s 00paboTKu
nanabix.[IpeoOpa3oBanne maHHbIX. HopmupoBKka [MaHHBIX (JIHHEWHas, OSKCIOHEHIHMalbHas). lleneBas
¢ynkuus. [Ipenodpaborka nanusix B Python.

JlaboparopHbie padoThbI.

Cpena pazpadotku Python. bubmmoreka NumPy. OnHomepHbie MaccuBbl. HIEKcamus, Cpe3bl U MacKH.
Mmuoromepabie MaccuBbl. bubnumoreka Pandas. Cepun. [laradpeitmbl. COOp CTaTUCTHKH, arperaius,
rpynmnupoBka. Busyanuzanus. O6paboTka v mepBUUHbIN aHanu3. [IpoaBuHYThIE METOIBI 00PAOOTKH
nauHbiX. @opmatel fanabix HTML, XML. Perynsipusie Beipaskenus. budnuoreka Beautiful Soup. ®opmar
naaHbIX JSON. bubnuroreka JSON. bubnmoreka Requests.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
N3yuuTts cnenyromue BOIpOCHI:
1. OneHka kayecTBa HaHHBIX. BoccTaHOBNIEHUE TPONYIIEHHBIX 3HAYEHUM.

2. NUHcTpyMeHTHI A1t 00paboTKH JaHHBIX. DIEKTPOHHBIC TaOIuIlbl. CBOIHBIC TAOIHUIIBI U JHATPAMMBI.
3amaun ¥ METOMIBI BU3yalu3allui. PerynspHbie BRIpaXKCHUS.

3.ITpeobOpa3oBanue nanHbIX. HopMupoBKa naHHBIX (JIMHEHAS, SKCTIOHEHIIMaIbHAas ). LleneBas QpyHKIus.
4.AHanu3 BpeMeHHBIX pAoB. CriaxuBaHue, TOCTPOEHUE TpeHA0B. [Iporno3upoBanue

Tema 2. O030p HaANpaBJIeHU ¥ METOXOB MAILIMHHOTO 00y4eHus, ocHOBHbIe TpeHabl B UU. (YK-1)
Jlekumus.

OcHoBHble TIOHATUSA U 0003HaueHus. [locTaHOBKYM M MPUKIIaJAHBIE MPUMEPHI 33a]a4 MAIIMHHOTO O0yYEHHS.
Knaccudukanus moaeneir 1 METOI0B MAIIMHHOTO 00yYEHUSI.

JlaGopaTopHbie padoThbI.

bubnmuorexu Python mis Data Science, HHCTpyMEHTBI MalIMHHOTO 00yueHus. Pemenue 3aaay.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

N3yuuTts cnenyromue BOIpOCHI:

1. Kmaccudukanmst Mozienei 1 MeTo10B MalllMHHOTO O0yYEHHS.

2. Knaccuueckoe oOydyeHue : 00yueHUe ¢ yIUTEIIeM.

3. Kimaccuueckoe oOydenue: oOyueHne 0e3 yauTers.

4. OOyueH#ue ¢ MOIKPEIICHUEM.

5. AHcamOmeBbIe METOIBI U HEUPOCETH.

Tema 3. 3agaua kiaaccupurkanun: k-NN (YK-1)
Jlekuus.
3anaya knaccupuraruu. Metox k 6mmxaimmx cocenei
JlaboparopHbie padoThbI.

PaccMoTtpenue peanbHbIX 337a4, KOTOPbIE MOTYT OBITh COPMYITMPOBAHBI HA MATEMATUYECKOM SI3BIKE JIJISI
JanbHENIIero MpUMEHeHHsI afmnapara perpeccud. Pernenue 3a1aun nporHo3upoBaHUs BpEMEHH,
MIPOBEJICHHOTO B Mara3uHe, B 3aBUCUMOCTH OT KOJIMYECTBA MOKYIIOK, KOTOpbIE TPeOyeTCsl COBEPIIUTb.

HOIIFOTOBI/ITI: OTBCTHI HA BOIIPOCHI
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
HOIIFOTOBI/ITI: OTBCTHI HAa BOITPOCHI:



1. B uem 3akirouaercs 3ajaua perpeccuy, Ha Kakue BOIPOCHl MOYKET OTBETUTh PErPECCHs, U IOYEMY OHA
HMMEHHO JIMHeiHas?

2. Crartuctuueckasi 3Ha4MMOCTb [TapaMeTPOB MOZENIN IPOCTENIIENH TMHEWHON perpeccun

3. MeTpuku Ka4ecTBa, Ha OCHOBE KOTOPBIX MOXHO CYIAHUTBH O IPUMEHUMOCTH MOJENH B KaKIOM KOHKPETHOM
clIydae.

4. CTarucTUYECKUE CBOMCTBA OIIEHOK MapaMETPOB MHOKECTBEHHOM JTMHEUHOM pErpecChi.

5. IlonuHOMHUanbHasA perpeccus.

Tema 4. Knaccupukauus Ha npumepe aaropurma k-onumxaimmux coceneii (KNN).
(YK-1)
Jlekumus.
NutyutusHbi moaxon k anroputmy k-NN. Merpuku. Knaccudukanus meronom k-NN. BrausiHue meTpuk
Ha pe3ynbrar kiaccubukanuu. B3semenHbrii k-NN. ANTOpuTMbI, WX OIlEHKa W pasleicHUE TaHHBIX.
Banupanuonnas u recroBas BeiOopka. Kpocc-Banunanus. Pabora ¢ kareropraibHbIMU IPU3HAKAMHU.
JlaboparopHbie padoThbI.
Pemenue mpakTuyeckux 3aaad mo TeMe cpeacrsamu Python.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. ’)Ku3nenHble mpuMepbl NpuMeHeHus kiaccudukatopoB. Maest metona k-Onmmxaimmx cocenei.
2. Kak mpu 3ajaHHOM CTIOCO0€ M3MEPEHUS PACCTOSHUS MOXKET OBITh MMOCTPOSH JTOPUTM KJIacCU(DUKALINH,
OCHOBaHHBIN Ha MeToae K-Ommxkaifmux coceneit?
3. Kak MeTpuKky BIHSIIOT Ha PEe3yIbTaThl KJIACCH(PUKAIINH, U TTOYEMY SKCIIEPTHOS MHCHHE UMEET 3HAYCHHE
IpU BBIOOpE KaK MeToAa KiacCu(hUKaIuu, TaK 1 METPUKH?

Tema 5. HauBHblii 0aiiecoBckuii kiaccuguxarop. (YK-1)

Jlekumus.
[TocTpoenue knaccudukaropa. Metoasl OLEHKH pacipeneneHus npusHakoB. [Ipumep kimaccudukamuu.
CrnaxxuBanue no Jlammacy.

JlaGopaTopHbie padoThbI.
Pemenue npakTuyeckux 3aJjaHuii 1O TeMe CpeAcTBaMU s3bika Python.

3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. TexHU4ecKue eTaau, KOTOPhIe CIEAYeT YIUTHIBATh MPH MOCTPOCHUHU 0aiieCOBCKOTO KlIacCU(pUKATOPA.
2. [Ipumepsl npuMeHeHe HaUBHOTO 0alleCOBCKOTO KiaccHu(pUKaTopa

Tema 6. Jloructuueckas perpeccus. (YK-1)

Jlekumus.
['enepaTuBHBIC U NUCKPUMHUHATUBHBIE AITOPUTMBI. [locTpoeHre MOoeu TOTUCTHYECKON perpeccun. Meron
MakcuMasibHOTO TipaBaomnonoouss (MMII).Haxoxnenne mapamerpoB mozaenu. CpaBHEHUE JIMHEHWHOUW U
JIOTUCTUYECKON perpeccuii. ['eoMmeTrpruueckmx acmekrax KadecTBa Kiaccudukamuu. MHoOrokiaccoBas
noructuueckas perpeccus. F-mepa u ROC-ananus

JlaGopaTopHbie padoThbI.
Pemenue npaktuyeckux 3aaHuii mo Teme cpeacrtsamu Python.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
[ToaroToBUTH OTBETHI HA BOIIPOCHI:
1. 'eneparuBHBIC U TUCKPUMHHATUBHBIC aJITOPUTMBI, OTIUYHS MEXTY HUMHU.
2. Ha ocHOBE Kakoro aHaJuTUYECKOTO BBIPAXKEHUS aITOPUTM JIOTUCTUUECKON PErpeccu BbIAET CBOU
IIPOrHO3bI?
3. Onummre anropuT™, KOTOPBIH yI00HO MPUMEHSTH ISl KJIacCH(PHUKAINH 0OBEKTOB MPU TTOMOIIN
JIOTUCTUYECKOU PErPECCHH.
4. [IpumMeHeHne MeToIa MAKCUMAaTLHOTO TIPABIOTOA00MS K TIOUCKY KOA(P(UIIMEHTOB (WIH HEU3BECTHBIX
rapaMeTpoB) MOJAEIIN JIOTUCTUYECKON pErpecCuul.



5. 'eoMeTpUyecKuX acleKTax KauecTBa KIacCu(UKAIMU: OTCTYI U YBEPEHHOCTh KJIACCH(PHUKALINU.
6. MoxxeM J11 MBI IPUMEHUTH PETPECCUIO U JJOTUCTHYECKYIO PETPECCHIO K OJJHUM U TEM K€ JaHHBIM?

Tema 7. Knacrepuzanus. k-means, k-means++, DBSCAN, arsiomeparuBHas kiaacrepuzauus. (YK-1)
Jlekumus.

MeTpuKH OLIEHKH KjacTepu3aluu. THUMbl KJIACTEpPOB, HadyajdbHAs WHUIUATU3AIM, KAMEHUCTasl OCHIIIb.
ArnnomeparuBHas kinactepusanus. Anroputm DBSCAN.

JlaGopaTopHbie padoThbI.
Pemenue npaktuyeckux 3aaHuii mo Teme cpeacrtsamu Python.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
IToaroToBUTH OTBETHI HA BOIPOCHL:
1. AKTyanpHOCTb PEIICHM 3a]a4l KJIACTEPU3ALNH, a TAKKE )KU3HEHHBIE IPUMEPhI TAKUX 3a/a4.

2. JIOCTOMHCTBA ¥ HEAOCTATKH MOMYJSPHBIX aJTOPUTMOB KJIACTEPU3ALNHU B 3aBUCUMOCTH OT THIIOB
00HapYyXMBAEMBbIX KIaCTEPOB.

3. Paznuunble ciocoObl HavanbHON MHHUIMATU3aud. CXonuMocCTh MeTona. Beibop yncna K
4. ITpunuun anroputma DBSCAN.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

2 cemectp
*  TEKyImui KOHTPOIb — 80 OamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuasbHBIC OauTel — 20 6aioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka npoBeAEHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | Pa3Benounsrii | 3ammra 20 [IpenycmotpeHo 3 nmaboparopHble paOOTHI, KOTOPBIE BBITOIHSIOTCS
aHaNM3 JaHHBIX |J1aboparop 10 TEMaTHKE 3aHATHUH.
HBIX paboT 5 OamnoB — nabopaTopHas paboTa BBHIIIOJHEHA, HO UMEET HEKOTOphIE

HETOYHOCTH BBINIOJIHEHUS, CTYAEHT BJaJ€eT MPEACTaBICHHBIM
MaTepHuaoM, OTBeYaeT Ha 3aJaHHbIE BOIIPOCHI.

2 Oama — naGoparopHas paboTa B LIEJIOM BBHINOJHEHA, OAHAKO B
mporecce  BBINOJIHEHHUS — J1a0OpaTOpHOM — pabOoTBl  JOIMYIICHBI
CYIIECTBEHHbIC OMIMOKH, CTyAEHT ciabo BiaaeeT MH(popManuei mo
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIECHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3a/1aBa€Mble BOIPOCHI.

TecTupon 10 TectupoBanne cocrout wu3 20 BompocoB. 3a NPOXOXKIACHHUE
anne(KoH TECTHUPOBAHUS BBHICTABIISIFOTCS CIICAYIOIIUE OalIbl:
TPOJILHBI - 90 % - 15 Gannos;

i cpe3) - 65 % - 10 6amnos;

- 50 % - 5 6amnos;
- MeHee 50 % - 0aJUIBl HE HAYUCIISIOTCS.




00630p 3amuTa 10 [IpenycmotpeHo 2 naboparopHble paOOTHI, KOTOPBIE BBITOIHSIOTCS
HampaBieHUN U |Jaboparop 10 TEMaTHKE 3aHATHUH.
METOZIOB HBIX paboT 5 GamnoB — nabopaTopHas paboTa BBHIIIOJHEHA, HO UMEET HEKOTOpHIE
MAaIIUHHOTO HETOYHOCTH BBINIOJIHEHUS, CTYAEHT BJaJ€eT MpPEACTaBICHHBIM
o0yueHus, MaTepHuaoM, OTBEYaeT Ha 3aJaHHBIE BOIIPOCHI.
OCHOBHBIE 2 Oamta — naboparopHas paboTa B LIEJIOM BBHINOJHEHA, OAHAKO B
Tpenasl B UN. mporiecce  BBINOJIHEHHUS — J1a0OpaTOpHOM  pabOTBl  JOIMYIICHBI
CYIIECTBEHHbIC OMIMOKH, CTyAEHT ciabo BiaaeeT MH(opManuei mo
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJICHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3a/1aBa€Mble€ BOIPOCHI.
3anada 3amuTa 10 [IpenycmotpeHo 2 nmaboparopHble paOOTHI, KOTOPBIE BBITOIHSIOTCS
KjaccuuKkauy (1adoparop 10 TEMaTHKE 3aHATHUH.
: k-NN HBIX paboT 5 GamnoB — nabopaTopHas paboTa BBHIIIOJHEHA, HO UMEET HEKOTOpHIE
HETOYHOCTH BBINIOJIHEHUS, CTYAEHT BJaJeeT MPEACTaBICHHBIM
MaTepHuaoM, OTBeYaeT Ha 3aJaHHbIE BOIIPOCHI.
2 Oamta — naboparopHas paboTa B LIEJIOM BBHINOJHEHA, OAHAKO B
mporecce  BBINOJIHEHHUS — J1a0OpaTOpHOM  pabOTBl  JOIMYIICHBI
CYIIECTBEHHbIC OMIMOKH, CTyAEHT ciabo BiaaeeT MH(opManuen 1o
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIEHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3a/1aBa€Mbl€ BOIPOCHI.
Knaccupukanus | 3amura 10 [IpenycmotpeHo 2 naboparopHble paOOTHI, KOTOPBIE BBITOIHSIOTCS
Ha puMepe  |nmaboparop 10 TEMaTHKE 3aHATHUH.
anroput™Ma  |HBIX paboT 5 GamnoB — nabopaTopHas paboTa BBHIIIOJHEHA, HO UMEET HEKOTOpHIE
k-Onmxaimmx HETOYHOCTH BBINIOJIHEHUS, CTYAEHT BJaJ€eT MNpPEACTaBICHHBIM
cocezeii (kNN). MaTepuaioM, OTBEUAET Ha 3aJaHHbIC BOTPOCHI.
2 Oama — naboparopHas paboTa B LIEJIOM BBHINOJHEHA, OAHAKO B
mporiecce  BBINOJIHEHHUS — J1a0OpaTOpHOM — pabOoTBl  JOIMYIICHBI
CYIIECTBEHHbIC OMIMOKH, CTyAEHT ciabo BiaaeeT MH(popManuei mo
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIECHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3a/1aBa€Mble BOIPOCHI.
HausHsrit 3ammuTa 10 [IpenycmotpeHo 2 naboparopHble paOOTHI, KOTOPBIE BBITOIHSIOTCS
OaliecoBckuil  |maboparop 10 TEMaTHKE 3aHATHUH.
KJaccuuKarop. |HbIX padoT 5 GamnoB — nabopaTopHas paboTa BBHIIIOJHEHA, HO UMEET HEKOTOpHIE
HETOYHOCTH BBINIOJIHEHUS, CTYAEHT BJaJ€eT MpPEACTaBICHHBIM
MaTepHuaioM, OTBEYaeT Ha 3aJaHHbIE BOIIPOCHI.
2 Oamia — naboparopHas paboTa B LIEJIOM BBHINOJHEHA, OAHAKO B
mporiecce  BBINOJIHEHUS — J1a0OpaTOpHOl  pabOoTBl  JOIMYIICHBI
CYIIECTBEHHbIC OMIMOKH, CTyAEHT ciabo BiaaeeT MH(opManuei mo
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIEHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3a/1aBa€Mble BOIPOCHI.
Jloructrnyeckas | 3ammura 10 [IpenycmotpeHo 2 naboparopHble paOOTHI, KOTOPBIE BBITOIHSIOTCS
perpeccus.  |1abopaTtop 10 TEMaTHKE 3aHATHUH.
HBIX paboT 5 GamnoB — nabopaTopHas paboTa BHIIIOJHEHA, HO UMEET HEKOTOpHIE

HETOYHOCTH BBINIOJIHEHUS, CTYAECHT BIaJeeT
MaTepHuaioM, OTBEYaeT Ha 3aJaHHbIE BOIIPOCHI.

2 Oamta — naGoparopHas paboTa B LIEJIOM BBHINOJHEHA, OAHAKO B
mporecce  BBINOJIHEHHUS — J1a0OpaTOpHOM  paboTBl  JOIMYIICHBI
CYIIECTBEHHbIC OMIMOKH, CTyAEHT ciabo BiaaeeT MH(opManuei mo
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIEHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3a/1aBa€Mble BOIPOCHI.

OpeaACTaBICHHBIM




7. |Knactepuzanus. | 3ammura 10 [Ipenycmotpena 1 naboparopHasi paboTta, KOoTopasi BBINOTHIETCS O
k-means, naboparop TEMaTHKE 3aHSTUH.
k-means+-+, HOW 5 GamtoB — aboparopHas paboTa BBITIOJTHEHA, HO UMEET HEKOTOPEIC
DBSCAN, paboTsI HETOYHOCTM  BBINOJHEHMS, CTYOEHT BIAACET MPEACTABICHHBIM
arioMepaTuBHas MaTepHuayioM, OTBEYacT Ha 3aJaHHBIC BOIPOCHL.
KJIACTepU3aIlusl. 2 Oamra — maboparopHas pa0oTa B IICJIOM BBITIOJHEHA, OJHAKO B
MpOIlecCe  BBIMOJIHEHUS  JIa0OparopHO  pabOTHI  JIOMYIICHEI
CYIICCTBEHHBIE OIMMOKH, CTYIEHT Ciia0o BiajeeT mH(OpManuei mo
TeMe, MPU OTBETE HCIIONIb3YET 3arOTOBJICHHBIN TEKCT, 3aTPYIHICTCS C
OTBETaMH Ha 3a]1aBaeMbIC BOTIPOCHI.
TecTupon 10 TectupoBanne coctout wu3 20 BompocoB. 3a NPOXOXKIACHHE
anue(KOH TECTUPOBAHUS BBICTABIISIOTCS CIEAYIONINE OaJLThI;
TPOJILHBI - 90 % - 15 Gannos;
i cpe3) - 65 % - 10 6amnos;
- 50 % - 5 6amnos;
- meHee 50 % - 0ayuIbl He HAauMCITSIFOTCSL.
8. IIpeMuansHbIC OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:
- 32 TIPOEKT, BBHINOJNHEHHBIA 10 3aka3zy paboromarens W
peann30BaHHbIN Ha mpakTuke — 20 6auIoB;
- TIOCTOSTHHAs aKTHBHOCTH BO BpeMs J1aOOpaTOpHBIX 3aHATHA — 10
0aJIIoB;
- mobeJia B MEKPETHOHAIBHOM OJIMMITHAJIC TI0 TUCIHIDTHHE, TPOQUITIO
MOAroTOBKH — 20 0aJIjIoB;
- y4acTHhe € JOKJIaJOM BO BCEPOCCHUMCKOW OJMMIIMAJIE M0 TEMaTHKe
M3y9aeMOU TUCIUTIIUHEI — 20 0aJIIoB;
- yJacThe B BBICTaBKE IO TE€MAaTHKE M3ydaeMOW TUCIHILIUHBI — 20
0aJIIoB;
- myONWKamusi CTaThMl 1O TEMAaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTrepuaigax BCEPOCCHICKOM
koH(pepeniuy / xypHaie u3 nepeuns BAK — 10/ 15 / 20 6amos.
9. |WuauBuIyanbHBIC 3aaHUS, 50 CTyIeHT MOXET IIPEJOCTaBUTh BCE 3aJJaHMsI TEKYIIEro KOHTPOJIS
C TIOMOII[HI0 KOTOPBIX
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OB
10. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

wkaine. IlepeBon

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuoHHas cucrteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

3amura JabopaTopHbBIX padoT

Tema 2. O630p HampaBiIeHUH U METOAOB MALTMHHOTO 00y4YeHHUs, OCHOBHbIE TpeH bl B .
3amgaHus J1abopaTOPHBIX padoT

4.3 IIpomexxyTouHast aTTeCTaIMA 110 AUCIIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosbie Bonpockl 3a4era (YK-1)

1 OcHOBHBIE THIIBI 33]1a4, pEIIAeMbIX B PaMKax 001acTeil MalIMHHOTO O0y4eHUsI.
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2 OcCHOBHBIE METO/IbI, UCTIONB3yEMBbIE JJIsl PEIICHNUS 3a1a4 00IacTei! MAaIIMHHOTO O0yUeHHUS.
3 AHanuTHuyecKue MeToAbl 00paOOTKH JaHHBIX, OCHOBBI HICKYCCTBEHHOIO MHTEIUIEKTA.
4 CyuecTByIOIINE METOIbI PA0OTHI C TAHHBIMH, 00JIACTH WX MIPUMEHEHHS, JOCTOUHCTBA U HEJJOCTATKH.

5 OcobeHHoCcTH MHGOPMAIIMOHHBIX IOTOKOB B CBOEH MpodeCcCHOHaTbHOM 001aCTH, MPAaBOBHIE U
ATHUYECKUE aCTIEKThI PACIIPOCTPaHEHHs HH(POPMAIINH.

6 OcHOBHBIE IIU(PPOBBIC TEXHOJIOTUH U AITOPUTMBI UX PAOOTHI.
7 OO6nacTy MPUMEHEHHs! aJITOPUTMOB MALITMHHOTO O0YYEHUS IS pEIICHUS IPUKIATHBIX 3a/1a4.

8 MeTobl aHaMM3a NaHHBIX 7151 XpaHEeHHsI, 00paboTKU 1 3((HEKTUBHOTO MCTIOIB30BaHMSI TIOJTYyUYESHHON
uHdopmarmu.

TunoBble 3aganus s 3adera (YK-1)
He npenycMmotpeHsl.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

VK-1 JlemoHCcTpUpyeT  cOpMUpOBaHHBICE  3HAHWA O  BapHaHTaXx
WCTIONIb30BaHMs OOJNBIINX JaHHBIX, ONPEACICHUSAX, CIOBapsIX U
ATAJJOHHOW apXUTEKType OONBIIMX JMaHHBIX IS 3(PEHEKTHBHOTO
W3BJICUCHHS, XPAaHEHUS, O IMOATOTOBKE OOJNBIIMX  JaHHBIX
MaITuHHOTO oOyueHus (xmaccudukanms, KJIacTepU3aIlys,
oOHapyxeHHe BBIOPOCOB, (UIBTpANKs). YBEPEHHO BBIMOIHSIET
00paboTKy, yHmaJeHHYIO, pAaclpeAciCcHHYI0 U OOBbEAMHCHHYIO
AHAJUTHKY, OMTUCAHNE U YIPaBICHHE KAY€CTBOM H JIOCTOBEPHOCTEIO,
UCTIONB3YET Pe3yJIbTaThl aHATN3a OOBIINX JTaHHBIX.

«3a4TCHO»
(50 - 100 6anoB)

VK-1 JleMOHCTpUpYeT 3JIeMEHTapHble, (parMeHTapHble 3HAHHUA WU
OTCYTCTBHUE 3HaHMI O BapHAHTaX MCIOJIb30BaHUS OOJIBIINX JTAHHBIX,
ONPE/ICICHUX, CIIOBApAX M OSTAJOHHOW apXHUTEKType OOJBIINX
TaHHBIX JJIs1 9(PPEKTUBHOTO W3BJICUCHHS, XPAHCHHUS, O MOATOTOBKE
«HE 3a4TCHO» OONBIIMX ~ JaHHBIX MAIIMHHOTO  OO0yueHHs  (KiaccupuKaims,
(0 - 49 6annos) KJacTepusaius, oOHapyeHue BhIOpocoB, (uibTparms). He ymeer
BBIMOJIHATE ~ O0paboOTKy,  yOAJIEHHYIO,  pPacHpeieiieHHYI |
O0OBEIMHEHHYIO aHAJINTHKY, ONMCAHUE W YNPABICHHE Ka4eCTBOM H
JIOCTOBEPHOCTBIO, HCIIOJIB3YET PpEe3ylbTaThl aHajdu3a OOJBIIMX
JTaHHBIX.

5. Metoanueckue yKkazaHus JJisl 00y4al0UUXCsl 10 OCBOEHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOIN paboThl 00yUYaromuXCs:

[Mpuctynass K W3y4YCHUIO AMCUMILUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
conepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepikaHue, oObeM, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3ydaeMOM
TUCIUIUTAHBL, @ TAK)KE BUJIBI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManMOHHOE oOecledYeHne AUCHUIUIMHBDY — yKazaHa
pEKOMEH1yeMasi OCHOBHAsI U JIOTIOJIHUTEIIbHAS JTUTEPATYpa.
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B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCIUTUTAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JMEKIMOHHOM 3aHATUM MaTepuan H JOTOJIHHUTh €r0 C yYeTOM PEKOMEHIOBAHHOW TOTOTHHUTEILHOM
TUTEPATYPHL;

- IPYU CAMOCTOATEIHLHOM U3YYEHHU TEOPETUYECKONU TEMBI CAENaTh KOHCIEKT, UCIOb3Yysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI 110 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoi Ha pa3MenieHHsle B cucteme MOODLe npe3eHTanuy, OCHOBHBIX MCTOYHUKOB M JIMTEPATyphI 110
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUSA B BHUAC MNPOCTOr0 WJIMW PAa3BCPHYTOIrO IlJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

JlaGopaTopHoe 3aHsiTHE - 3JTO OCHOBHOW BHJ Y4YeOHbIX 3aHSATHI, HamnpaBJeHHbIH Ha
IKCNEPHUMEHTAJIbHOE TOATBepK/AeHUe TeopeTHYeCKUX ImojoxkeHnil. B mpouecce JaGopaTtopHoro
3aHATHS 00y4Yarouuecs:i BBINOJHSIOT OJHY WJIH HECKOJbKO Ja00paTOpHbIX padoT (3agaHuWil) moj
PYKOBOJCTBOM IIpenofaBare/isi B COOTBETCTBUM C M3y4aeMbIM co/iep:KaHueM Yu4eOHOro MaTepuaJa.

BrlimonHeHre 00y4aronMucs 1a00paTOpHbIX padOT HAIIPABICHO Ha!

- 00001IeHNe, CHUCTeMaTH3aIUI0, YIIIyOJIeHHEe TEOPETUYECKUX 3HAHWW 1O KOHKPETHBIM TeMaM y4eOHOMH
JTUCTUILTAHBL;

- hopMUpOBaHUE YMEHUN MPUMEHSITH TOJTYYCHHBIC 3HAHUS B IPAKTHUECKOU IEeATEIHbHOCTH, (DOPMUPOBAHUE
KOMIIETEHITUH;

- pa3BUTHE AaHANUTHUYECKUX, MPOCKTHPOBOYHBIX, KOHCTPYKTHUBHBIX  yMEHHI; -  BBIPaOOTKY
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U TBOPUECKOW MHUIIUATHBHI.

dopma opraHu3auu 00yJAOIINUXCS U TPOBEACHHS Ta0OPATOPHOTO 3aHATUS - (PPOHTANIbHAS, TPYIIIOBAs
U WHIUBUIyaJbHAs - OMpEACNseTCsS IMpenojaBarelieM, WUCXOAS W3 TEMbl, IENH, MOPSAKA BBITIOTHEHUS
paboThI
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Pe3ynbTarhl BHIIOJIHEHUS J1a00OPaTOPHOTo 3a1aHus (paboTbl) 0OPMIISIOTCS 00yUYaIOIIMMUCS B BUAE OTUETA,
dopma U conepikaHue KOTOPOTO ONpeAessieTcs npenoaaBateneM. baiel 3a BRINOIHEHHE J1a00paTOPHOTO
3amanusi (paboThl) SIBISIOTCS TOKA3aTels MU TEKyIIed YCIEeBaeMOCTH OOy4aroluxcsi Mo y4eOHOM
TMCLUIUINHE.

KoHTpoIbHBII cpe3 - TeCTHPOBaHHE NPHUMeEHsIeTCSl VI OMNpe/iesieHHsl TeKylero COCTOSHMSI MJIN
YPOBHSl 3HAHUN Ha omNpeJejeHHbIH MOMEHT BpeMeHHM, W MNoApa3yMeBaeT MPOXOXKIeHHE TecTa,
KOTOPBIH CONEP:KUT ONpede/ieHHOe KOJIU4ecTBO BOmpocoB, B cucremMe MOODLe. TectupoBanme
NPOBOAMTCH 1OCJIe POXOKICHNS ONpeIeJIeHHON TeMbl HJIH pa3/iesa B pouecce o0y4eHHusI.

6. YueOHO-MeTOnM4YecKoe M HHPOPMALIMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTYypa:
1. KorensaukoB E. B., KorenbaukoBa A. B. BBenenune B MammuHOe 00ydeHHE W aHAIHW3 JAHHBIX @ yueo.
nocoowue. - Kupos: Batl'V, 2023. - 68 c. - URL: https://e.lanbook.com/book/390698

2. [1naronoB A. B. MamunHoe oOy4eHue : yueOHOe mocodue s By30B. - Mocksa: FOpaiit, 2024. - 85 c. -
Texct : anexrponnsiii // DbC «FOPAUTY [caiiT]. - URL: https://urait.ru/bcode/544780

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. byteipckuii E. 1O., Ilexanosckuii B. B., XykoBa H. A., baiimyparos U. P., Kynuko 1. A. MamunHoe
oOyuenue : yueOHWK. - Mocksa: Jupekr-Meama, 2023. - 368 c. - Tekcr : snexrponssii // IBC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
https://biblioclub.ru/index.php?page=book&id=701807

2. bananoB A. H. MammnHoe oOy4eHHE M UCKYCCTBEHHBIM HMHTEIJIEKT : ydeOHoe mocoOue ajs cho. -
Cankr-IlerepOypr: Jlanp, 2024. - 80 c. - Texcr : anekrponnsii / DBC "JIAHB" [caiiT]. - URL:
https://e.lanbook.com/book/414926

6.3 VlHble HICTOUHUKHU:

1. BupryansHas cpena Google - https://gsuite.google.com/

2. http://docs.python.org/ - http://docs.python.org/

3. ObC «Znanium.comy» - http://www.znanium.com/index.php?item=main

7. MaTepuajibHO-TeXHHYecKoe o0ecrneyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrneveHmne,
npogeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnsg mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTAlMM, TEKYLIETr0 KOHTPOJI U TMPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHIEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHOIN TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIb3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTPAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JlunieH3noHHOE ¥ CBOOOTHO PACcTIPOCTPaHIEMOE MPOTPaMMHOE 00eCTICUCHHE:
Google Chrome

Microsoft Windows 10

Kaspersky Endpoint Security 10 ans Windows "Jlabopatopus Kacnepckoro"
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ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. DIEKTPOHHBIN Karajor DyHIaMEeHTaIbHON OnOIMOTEeKH TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

3. Hudporoii oopazosarenbublii pecypc [IPR SMART. — URL: http://www.iprbookshop.ru
4. IOpaiit: oOpazoBatenbHas iarGopma, MEKTPOHHO-OnbanoreuHas cuctema. — URL: https://urait.ru

JJIeKTpPOHHAsA HH(pOPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHISCTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPE/Ie YHUBEPCHUTETA.



