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1. HammeHoBaHue TUCHUILITHHBI

((HOCTpOCHI/Ie M OIICHKa MOI[CJ'IGfI MAallIMHHOT'O 06y‘1€HI/IH».

2. [lepeyeHb MUIAHUPYEMBbIX Pe3YJIbTATOB OCBOCHHS 00pa30BaTeIbHONH IPOrpaMMbl
(mepeveHb KOMIIETEHIUIT) C YKa3aHUEM HHIAMKATOPOB MX JOCTHKEHHA M INIAHUPYEMbIX
pe3yJIbTATOB 00Y4YeHUsl 10 JUCIHUIIMHE

B coBokymHOCTH ¢ APYTUMH TUCIUIUIMHAMU MOJYJISI yueOHast nuctuiuinHa «lloctpoenue u
OIIeHKa MOJIeJIe MaIIMHHOTO 00y4YeHUs» oOecreurnBaeT (OPMUPOBAHUE CISAYIONTUX KOMITE-
tennuii: [IKH-4, ITKH-6.

Kox xomme- HaunumenoBanue HNuagukaropbl 10~
TeHUHUH KOMIIeTeHIIUH CTH:KEHHSI  KomIie- | Pe3yjbTaThl 00yueHus (YMeHHUS U
TeHUHH 3HAHUS), COOTHECEHHbIE C HHANKATO-
paMu 10CTHKEHUs] KOMIIeTEeHIIUN
IIKH-4 CnocoGHocTh pas- 1. lemoHCTpUpYyET 3HaTh: TEOPETUYECKUE OCHOBBI B 001a-
pabaTeIBaTh MH- 3HaHUS B 00JaCTH CTU OPUTHUHAIBHBIX aJITOPUTMOB H TPO-
(dbopMalmoHHbIE OpPUTHHAIIBHBIX IrpaMMHOM peanu3aiu
CUCTEMBI U aJIro- aJITOPUTMOB U TIPO-
PUTMBI HA OCHOBE rpaMMHOM peanu3a- YMeTh: 1eMOHCTPUPOBATH 3HAHUS B 00-
MaTeMaTUYeCKUX 117051 JIACTH OPUTHUHAIBHBIX AJITOPUTMOB U
METOJIOB ¥ MOJIe- IPOrpaMMHON peasiu3alyu
neH, B ToM uucne u3 | 2. Co3gaer opuru- 3HATh: TEOPETUUECKUE OCHOBHI /IS CO-
o0JacTu UcKyc- HaJbHbIE AITOPUTMHU- | 3[JaHUSI OPUTMHAIBHBIX aITOPUTMUYE-
CTBEHHOT'O MHTEJI- YECKHE U MPOTPaMM- | CKUX U IIPOTPaAMMHBIX CPEJICTB B peliie-
JIEKTa, B pELICHUHU HbIE CPEJICTBA B pe- HUU PO EeCCHOHATBHBIX 3a/1a4
npo(eCcCHOHANBHBIX | MEHUHU MPOPecCHo-
3a1a4 HaJbHBIX 3a/1a4 YMeTh: co3/1aBaTh OPUTHHAIBHBIE aJIT0-
PUTMUYECKHE U MIPOTPAMMHEBIE CPEJICTBA
B pellieHNH MPOoeCCHOHANBHBIX 3a/1a4
3. leMoHCTpUpYET 3HaTh: TEOPETHUUECKUE OCHOBHI B 00J1a-
3HAHUA B 00JIaCTH CTH COBPEMEHHBIX MHTEJIEKTYaJIbHbIX
COBPEMEHHBIX UHTEN- | TEXHOJOTUH
JEKTyalbHBIX TEXHO-
JIOTU I YMeTh: 1€eMOHCTPUPOBATH 3HAHUS B 00-
JIACTH COBPEMEHHBIX MHTEIIEKTYaIbHbBIX
TEXHOJIOTHI
4. BoiOupaer unTen- | 3HaTh: pa3TUYHBIEC HHTEJUICKTYaIbHbBIE
JIEKTyaIbHBIE TEXHO- | TEXHOJOTHUHU
JIOTUU U pElIaeT
MpoeCCHOHANIBHBIE | YMeTh: BEIOMPATh NHTEIUICKTyaJIbHBIC
3aJla4M C UX UCIONIb- | TEXHOJIOTUH M pemiaTh nmpodeccunoHanb-
30BaHUEM HBIE 33J]a4M C UX UCIOJIb30BAaHUEM
ITKH-6 CnocobHocTh ana- | 1. JlemoHCTpUpYyeT 3HAaTbh: OCHOBHBIE METO/IbI MPUKIIATHON
JU3UPOBATH U Olle- | 3HAHUE OCHOBHBIX MaTeMaTHKU U HHPOPMATUKH, TPUMEHSI-
HUBaTh APPEKTUB- | METOJIOB MPUKIIATHON | eMble B pa3IMYHBIX MPEAMETHBIX 00J1a-
HOCTh IPUMEHEHUsI | MaTeMaTUKU U UH- CTSIX




METOJI0B MPUKJIAJ-
HOW MAaTEMAaTUKU U
nH(pOpMATHKH

dbopmaTuku, IpumMe-
HACMBIX B Pa3JIMYHBIX
NPEIMETHBIX 00JIa-
CTAX.

YMmeTh: paznuyaTh OCHOBHBIE METO/IbI
PUKIATHON MaTeMaTHKU U UH(opMa-
TUKH, TPUMEHSEMBIC B PA3ITUIHBIX
IpeIMETHBIX 00IacTAX

2. Bnaneer merono-
JIOTHEW MaTeMaTHue-
CKOT'O MO/IEIMPOBa-
HUS JUTSI PeILICHHSI
npodeccHoHaATBHBIX
3ama4

3HATh: METOOJIOTHIO MATEMATHYECKOTO
MOJICTTUPOBAHUS JIsl pelIeHUs mpodec-
CHOHAJIbHBIX 3a]1a4

YMeTh: BIageTh METOIOJIOTHEN MaTe-
MaTHYECKOTO MOJCIIMPOBAHHUS JIJIS Pe-
HICHUs TPOEeCCHOHATBHBIX 3a7a4

3. MecTo IMCHUIINHBI B CTPYKTYpPe 00pa3oBaTeibHbIX IPOrpaMMm

Jucuunnuna «IlocTpoeHne u olleHKa MOJIeTel MAllIMHHOTO OOYYEHUs» SIBISETCS AMC-
nUIIMHOM Moy o6menpodeccuoHanbHbIX JUCIHUIUIMH HanpasieHus noarotoBku 01.04.02
- «IIpuknanHas MareMaTvka 1 HTHPOPMATHKAY» HAMPABIEHHOCTH MPOrpaMMbl TOATOTOBKU Ma-
TUCTPOB: «AHaIU3 OOJBIINX TaHHBIX U MAIIMHHOE O0y4YE€HHE B SKOHOMUKE U (PUHAHCAX.

N3yuyenue aucuuruimnbl «llocTpoeHre u oneHKa MOJENe MalllMHHOIO 00y4YeHus» Oa-
3UpPYETCs Ha 3HAHUAX, MOJYYEHHBIX B paMKaxX WM3y4YeHMs NHUCHUIUIMH «BBeneHune B HayKu O
JTaHHBIX», «lIpoeKTUpOBaHHE apXUTEKTYp MH(POPMALMOHHBIX CUCTEM», & TAKKE HCIIOIb3YET
3HAHUs, [TI0Jy4YCHHBIEC B X01€ JUCLHUILINHBI «MeToasl BU3yanu3auu JaHHbBIX).

OcBoenne aucturiuHbl «llocTpoeHue u oleHKa MoJieeli MalllMHHOTO OOY4YEHUsD WUT-
paeT BaXXHYIO POJIb B JAJbHEMIIEM YCIIEITHOM HM3YYEHUH ITUCUUILUIMH Momayiis HarpaBieHHO-
CTH MPOTrPaMMbl MarucCTpaTypsl.

4. O0beM IMCHUIIHHBI (MOAYJIs1) B 3a4€THBIX €IMHUIIAX U B aKaJeMUYEeCKHX Ya-
cax ¢ BbljeJIeHHEM 00beMa ayAMTOPHOI (JIeKIIMU, CEMUHAPHI) M CAMOCTOATEILHOM Pado-
ThI 00y4AKOIIMXCH

Buj yueOHoii paGoThl 10 AUCHUIINHE

Bcero (B 3/e n yacax)

Moayas 3 (B yacax)

O01mas Tpya0éMKOCTb U CIUIIIUHbI 3/108 108
PR — 2 2
Jlexyuu 8 8

Cemunapnl, npakmuyeckue 3aHamus 24 24
Camocmoamenvnuas paboma 76 76

Bun texymero KoHTposist

KonrpomnsHas padora

KonTponbHas pabora

Bun npomexyTouHol arrectauuu

3auer

3auer




5. Conep:kanue JTUCUMUILIMHBI, CTPYKTYPUPOBAHHOE 0 TeMaM (pa3aesiamM) QMCIU-
IUIMHBI C YKa3aHUeM UX 00beMOB (B aKaJleMUYeCKHUX YacaxX) M BUJI0B YUEOHbIX 3aHATHIH

5.1. ConeprxkaHue TUCHMILIIMHBI

Tema 1. BBenenue B MAIIMHHOE 00y4YeHUe.

Brenenue B MammHHOE 00ydeHHe. VICKyCCTBEHHBI UHTEIIEKT, MAIlTMHHOE 00yUeHHE U
riryookoe obydenue. Micropust ananuza n1aHHbIX. OCHOBHBIC TTOHATHS: O0Oy4YEHHUE C YUUTEIIEM,
oOyueHue 06e3 yuuTens, o0ydeHue C MOJKPEIUICHHEM, MOJIENIb aJIrOPUTMOB, METOJT OOYUCHUS,
GbyHKIUSA TOoTeph W (QYHKIIMOHAT KayeCTBa, MPHUHITUIT MUHUMH3AIMKN SMIIMPUUECKOTO PHCKA,
00o0mIarommas CrmocoOOHOCTh, CKONB3AMUNA KOHTPOJIb, OOydYaromas W TECTOBas BBIOOpKA.
Kpocc-Banumanusi. OCHOBHBIE THIBI JAHHBIX: TaOJIUIIBI, TEKCTHI, N300pakeHus, 3ByK. CoBpe-
MEHHBIE TOCTHKEHHUS.

[TocTaHOBKM 3a7a4 B MAIIMHHOM OOYYEHUM: KJacCU(pUKAIUs, PErpeccus, paHKUPOBa-
HUE, KJacTepu3alus, MPOTHO3UPOBAHUE, COKpAIICHUE pa3MepHOCTH. [IpuMepbl mpuUKIagHbIX
3a1ad4.

Tema 2. [ToaroroBka u npeaBapuTeIbLHbIH AHAJIU3 JAHHBIX.

Tabnuunbie nanubie. bunapusie nanueie. HoMmunaneueie nannbie. HomuHanbHbie yIo-
psnoueHHble AaHHble. KonudyectBeHHble naHHble. TpaHcdopmanusa nanubeix. boprba ¢ mpo-
nyckaMu. ctounnku naHHbeiX. UMmopt Ta0auuHbIX AaHHBIX B Pandas. DxcnopT TabGiuyHbIX
naHHbIX B Pandas.

OnucarenbHast cratucTuka. KoppensiuuoHHblil aHanu3. OunbTpanus IaHHbIX. Busya-
au3auus JaHHbIX. ['mcrtorpammel. Jluneinsie rpaduku. Juarpammel paccesiusi. CeKTOpHbIE
nuarpamMmbl. CtonOuatele auarpammbl. Anmuku ¢ ycamu. Plotly. Matplotlib. IIpusnakoBoe
IIPOCTPAHCTBO. LleneBas nepemeHHas.

Tema 3. Moaesn perpeccuu.

Teopema I'aycca-MapkoBa. MeTton HaMMEHBIINX KBaApaTtoB. Monenb JNHMHEHHOM pe-
rpeccun. IlapHas perpeccus. MHokecTBeHHass perpeccus. Ilapamerpuueckas perpeccus.
Ornenka KauecTBa MOJENIN: MHOKECTBEHHBIM U TapHbIA KOA(DOUIIMEHT KOPPESuu, UHACKC
nerepmuHaruu. OreHka 3HauMMOCTH perpeccun. Cpenne-kBaaparudeckas ommbka RMSE.
Cpennsist abconroTHasi otHocuTenbHas omrbka MAPE. Henuneitneie Mmonenu perpeccun. Jlu-
Heapusupyooue npeodbpazoBanus QyHkiuid. Hemapamerpuueckas perpeccus. JlokanbHO
B3BEIICHHBIM METOJI HAaMMEHBINX KBaapaToB. PoOacTHas HemapaMeTpudecKas perpeccus.
Anroputm LOWESS.

Tema 4. JlorucTuueckasi perpeccus.

[Ipenckazanuie BEpOSITHOCTU MPUHAIICKHOCTH K Kiaccy. Jloructuueckast GyHKIMS WIIHA
curmonnia. Ilepexos ot nuHeNHON perpeccuu K jgoructudyeckoil. Ilonstue nabmonaemMon Be-
POATHOCTH M IAHCOB. DYHKIMA MOTEPH JIOTMCTUYECKOW PETPECCHUU. | paIMEHTHBIN CITYCK.
[lakeTHpI TpaaueHTHBIA CIyCcK. CTOXACTUYECKHM T'PaAUEHTHBIM CHyCK. MUHH-TIAKETHBIN
rpagueHTHbIN ciyck. Label encoding. One-hot encoding. Jloructuueckas perpeccus B 3a1ade
KJIaCCU(pUKAIUH.



Tema 5. baliecoBckui nmojaxoxa.

Haugnebiit baiiec. baiiecoBckuii knaccudukarop. Ilapamerpudyeckoe BOCCTaHOBJICHHUE
IJIOTHOCTH pacmlpeiesieHusl BeposiTHocTeld. HemapaMeTpuyeckoe BOCCTAaHOBJIEHHUE IIOTHOCTH
pacmpeneneHus BepoaTHocTer. Meron okHa [lap3eHa ¢ TOCTOSSHHOM U EPEMEHHOW MIUPUHOU
okHa. SAnepHoe crinaxuBanue. Ouenka Hanapas-BaTcoHa ¢ MOCTOSSHHOW M MEPEMEHHOM IIH-
puHOi okHa. Beibop ¢ynkuuun sapa. [Ipodrema BeiOpocoB. 3amada oTceBa BHIOPOCOB. Myiib-
TUKOJUIMHEAPHOCTh NPU3HAKOB. METOABl YCTpaHEHUsI MYJIbT-KOJUIMHEAPHOCTHU. Peryisapusa-
U] KOPPETALMOHHON MATPUILBI.

Tema 6. MeTpuueckue aJirOpUTMbI.

O600mEHHBII MeTpuUecKuil kKaaccupukatop. Meron Ommkaimmx coceneit kNN u ero
0000m1eHus. [TonsaTue BeicTyna o0bekTa. AIropuTM 0TOOpa 3TaioHOB. [Ipobiema pasmepHo-
ctu. Bwibop merpuku. OOOOMIEHHBIA METPUUECKHM perpeccop. MeToJ MOTEHIUaIbHBIX
GyHKIMNA U €ro CBsI3b C JIMHEWHOW MOAeNblo Kiaccudukanuu. MaTpuiia ommbok, omuoka
NEePBOT0 poja (JIO)KHO OTpHUIIaTeNbHAs), OIIMOKa BTOPOro poja (JIOKHO MOJIOKHUTEIIbHAS).
Kpurepuu kauecTBa kiaccuukayu: 4yBCTBUTEILHOCTD U

cnerupuyHoctb, ROC-kpuBas u AUC-kpuBas, A0 BEpHBIX pacro3HaBaHUMN
(Accuracy), Tounocts (Precision) u monHota (Recall), F-mepa, AUC-PR.

Tema 7. MeToabl COKpallleHUs] PA3MEPHOCTH.

Metoasl orOopa mpu3zHakoB. MeToj TJIaBHBIX KOMIOHEHT. CoOCTBEHHOE 3HAYCHHE.
CoOcTtBenHbIN BekTOop. Bapumakc Bpamienue. @akTopHble Harpy3ku. MHOTOMEpHOE IIKaU-
poBanue. CHHTYISIpHOE pa3yiokeHne MaTpul. CoKpaleHre pa3sMepHOCTH ISl BU3YJIM3aLNAH.

Tema 8. JIuHeiiHbIe AJITOPUTMbI KJIACCHPUKAIIUMN.

Knaccudukanusa nuueninoit dynkuueit. Jluneitnas monens Heiipona MakKamioka-
[Tutrca. I'pagueHTHBIN MeTO | yncieHHoW MuHuMmu3anuu. [lepcenrpon Po3enbnarra. JlenbTa-
npaBuio ADALINE. IIpaBuno X»66a. [lonstie BbicTyna Jyuisi JMHEHHOTO Kiaccudukaropa.
HemnpepsiBable (QyHKIIMU TOTEph: KycouHo-imHeWHas (SVM), kycounonuneitHas (Hebb's
rule), norapudpmMuyeckas, KBaapaTuiHas, CATMOUIHAS, YKCIIOHEHITMAIbHAs!, TOporoBas (pyHK-
uus notepsb. [Ipobnema nepeoOyuenus. Banunanronnas BeiOopka. Pasubie mrpadbl 3a ommo-
k1. Kputepuii MUHMMyMa CpETHETO PUCKA.

Tema 9. Moaean kinaccupurkaunu Pandas u Scikit-Learn.

bubnuoteka Scikit-Learn. Jlunelinsie kiaccudukatopbl. MeToa OMOPHBIX BEKTOPOB.
OnTtumanpHasi paszensionias Tunepriockoctb. IlonsTue 3azopa mexay kinaccamu. Ciayyau
JIMHEMHOU Pa3AeIMMOCTH U OTCYTCTBHS JTUHEWHON Pa3/IeIIMMOCTH.

Knaccudukaropsr Ha 6asze aepeBbeB perieHuil. JuTponus. [ myObuna nepesa. AIroputm
CART. bunapnas knaccuduxaius. MynbTUKIIacCOBas KIIaCCH(PUKAIIHSL.

MynpTHKIIaCCOBas JIOTUCTUUECKAS perpeccusi. MHOTOCIOMHBIN TEPCENTPOH.

Tema 10. Komno3unumu ajJropurMoB.

[TonsiTne komMmo3uruu (aHcaMOIIs1) aNrOpUTMOB. TeopeTHYecKre MPEANOCHIIKA KOMIIO-
3UIMOHHBIX MeTOJI0B. OIWHOYHBIE MOJAENd W aHcambiu Mojenei. IIpocrtoe rosocoBaHue.
B3BemieHHoe rosiocoBanue. AnmpokcuManius (yHKIIMHA TMOTepb: CUTMOHWIHAS, JIorapudMuye-



CKasl, KyCOUHO-JIMHEWHAsl, IKCIIOHEHIIManbHasi, KBaApatuyHas. [locienoBarenbHble METOMDIL:
oyctunr - anroputmbl AdaBoost, AnyBoost, kareropuansubiii 6yctuar (CatBoost), rpaau-
eHTHBI OycTuHr (Monenu xgBoost, LightGBM). CroxacTtuueckue METOJIbl MOCTPOCHUS KOM-
No3uLMi (TIapaijIesIbHble METOJIbI KOMUTETOB): OyTCTper, O3TTHHT, METOJ CIy4yalHBIX MOJ-
npoctpancTB. Ciyuaiinbiii tec (Random Forest). Ontumuzanus moneneit. [IpyHunr.

Tema 11. 3agaua kiacrepuzanuu.

[TocTanoBka 3agaun kiaactepu3anuu. [IpumMepsl mpukiIaaHbIX 3a1a4. THIBI KITaCTEPHBIX
CTpyKTyp. ONTHUMH3AIMOHHBIE MOCTAHOBKM 3a/lad KJIACTEPHU3AIMH U YaCTUYHOTO OOYUCHMS.
AJropuT™Mbl KiacTepusaluu: pacrnpoctpaHeHue cxozicta (Affinity Propagation), armomepa-
TuBHas (Mepapxuueckas) kimacrepusanus (Agglomerative Clustering), cOamancupoBaHHOE
UTEPATUBHOE COKpallleHue U kiactepusanus ¢ nomoiisto uepapxuit (BIRCH), ocHoBanHas Ha
IJIOTHOCTH MPOCTPAHCTBEHHAs Kiactepusanus s npuioxkenni ¢ mymamu (DBSCAN), nu-
Bu3uBHBIN anroputm K-cpemnux (K-means), munu-naketneii K-cpennux (Mini-Batch K-
Means), casur cpeanero 3HaueHus (Mean Shift), ynopsmodenue Touek aiisi oOHapyKeHUS
kiactepHoit ctpyktypsl (OPTICS), enexrpanbhas kinactepusanus (Spectral Clustering), mo-
nenb rayccoBoit cmecu (Mixture of Gaussians). EM-anroputM. [loctpoenue aeHApOrpaMMBI.
OneHka yucia KJi1acTepoB: METOJ JIOKTS, KO3 uuueHt cuinysta, kputepuii Akauke (AIC),
baitecoBckuit nndopmannonnsiii kpurepuit (BIC). Onenka kauecTBa KiacTepU3allMu: UHICK-
cbl ARI 1 AMI, roMOreHHOCTh, OJHOTA, V-Mepa.

Tema 12. [IporHozupoBanue BpeMeHHbIX PAA0B.

[Tonsitue BpeMmenHoro psiaa. Tpena u ce3oHHOCTh. ABTOperpeccust (AR). Ckomnb3siee
cpeanee (MA). ABToperpeccuoHHoe ckob3siiee cpeaHee (ARMA). ABToperpeccCuoHHOE UH-
TerpupoBanHoe ckombssiee cpennee (ARIMA). Ce3onnast aBroperpeccusi ¢ MHTErpUpPOBaH-
HbIM cKoJB3samuM cpeaauM (SARIMA). Ce30HHOE aBTOPETPECCHOHHOEC HHTETPUPOBAHHOE
CKOJIb3sillEee cpeliHee ¢ Ak30reHHbIMU perpeccopamu (SARIMAX). BekropHast aBToperpeccus
(VAR). Bekropnas aBToperpeccusi ckosnbzsiiero cpenaero (VARMA). Ckonp3diee cpennee
BEKTOPHOU aBTOperpeccuu ¢ 3k3oreHHbIMU perpeccopamu (VARMAX). IIpocToe skcnoHEH-
nuaigbHoe criaxuBanue (SES). DOxcroneHnumanbHOE CriaxkuBaHue XoJsibTa-BunTepca
(HWES). ITon6op napameTrpoB moaeneit. [[porno3upoBanue v OlIEHKa KayecTBa.



5.2. YyeOHO-TEMATHYECKUH IJIAH

TpynoémkocTh B yacax

No KonTakTHas padora - Ayau- @opMbi Texyme-
TOpHasi padoTa
n/ H Bee- |- C CamocrosTe/b- r'0 KOHTPOJISA
1| AUMEHOBANME ro ) Jlek- CMHHAPDL, Has padora ycrneBaeMoCTH
TeM (pa3aesioB) mas, B T MpaKTuye-
AUCHMILINHBI T.4.: CKHE 3aHATHUS
Brenenue B Ma- CamocTosiTenb-
1. | mmuHOE 00YyyYe- 9 2 1 1 7 HBIE PaOOTHI.
HHUE. VYuacrue B peliie-
IToaroroBka u HUU IPAKTUYE-
5 | MpeABapHTEND- 9 5 1 1 7 CKHX 33JIaHUl Ha
" | HBIA a”HaIW3 NaH- CEMHUHAPCKHX 3a-
HBIX. HaTusax. O0cyx-
Mopenu perpec- €HHE PEIICHHBIX
3. Acii perp 9 2 1 1 7 FCHHE P
CHUHU. 3a/1aHUM.
4 Jloructuueckas ] 2 1 1 6
perpeccus.
BaitecoBckuii CamocrosiTens-
S. 8 4 1 3 4 HBIE pa0OThI
MOJXO/I. p .
6 MeTpHueckue o ) . | ‘ VYuyacrue B pelie-
" | anropurmL. HUU TIpaKTHYe-
MeTomB! CoKpa- CKHX 33JIaHUl Ha
7. | menus pasmep- 10 4 1 3 6 CCMUHAPCKHX 33~
HOCTH. HATUSIX.
JIuneitnple anro-
8. | pUTMBI KJ1accH- 10 2 - 2 8
dbukanuu.
Mopenu kiaccu-
9. A 9 2 - 2 7
¢ukauuu. Pandas
u Scikit- Learn.
10 | Kommno3wuruu ai-
. 9 2 1 1 7
TOPUTMOB.
11. 10 4 - 4 6
3ajaya KjJacTepu3alnm.
IIporao3upoBanne Bpe-
12, | POTHOSHPOBAHME BPE 9 4 - 4 5
MEHHBIX PSJIOB.
CormacHo yue0-
B oeJIOM 110 JUCHUIIIINHE 108 32 8 24 76 HOMY IUIaHy:
KOHTPOJIbHAS
pabota
Utoro B % 100 30 8 22 70




5.3. ConeprkaHue CeMUHAPOB, MPAKTHYECKUX 3aHATHI

HanmMmenoBanue
TeM (pa3aesioB)
JUCIUTINHDI

IlepeuyeHb BONpPOCOB it 00CYK/IeHUS HA CEMUHAPCKHUX,
NPAKTHYECKUX 3aHATHAX, pEKOMeH/1yeMble HCTOYHUKH U3
pa3nesioB 8,9 (yka3biBaeTcsi pasiae U NOPSIAKOBbIN HOMeP

DopMbI IPOBEACHUS
3aHATHH

HCTOYHHKA)
BBenenue B ma- 1. MecTo MalmMHHOTO 00YUYEHHSI OTHOCHTEIBHO HCKYC- -paboTa ¢ TeKCTOM
ITMTHHOE CTBEHHOT'O MHTEJIEKTA U TITyOOKOTO O0Y4CHHUS. JICKITUH, pa30op Bo-
o0y4eHue. 2. Turbl MAaIMHHOTO O0YYCHHS. IPOCOB TI0 TEME 3aHSI-
3. MeToapl MaITMHHOTO O0YYCHHS. THUS,
4. [TocTtaHOBKM 33jau B MAIlIMHHOM OOYYCHHUU: KJIac- | -U3yYEHHE PEKOMEH-

cU(UKAIN, perpeccus, paH)XUPOBaHUE, KIIACTEPH3AIH, TPO-
rHozupoBanue. [IpuMepsl npukIagHbIX 3a1a4.

5. Hacrpoiika cpenst Python. Umnopt
o6ubmuorek NumPy, Pandas, Plotly, Matplotlib, Scikit-Learn.
6. O6uaunsii cepuc Google-Colab.

Pexomenoyemvie ucmounuxu numepamypoi: OCHOBHAs TUTe-
parypa: 8. [1,2,3] HononuutensHas nureparypa: 8. [1,3]

JIOBAHHBIX K 3aHATUIO
JUTEPATYPHBIX UC-
TOYHHKOB;

- HACTpOMKa cpepl
IpOrpaMMHUPOBaHUS

ITonroroBka n
MpeIBAPUTEIIbHBII
aHaJIu3

JIaHHBIX.

1. ImnopT TabnuuHbIx faHHbIX B Pandas.
2. Tpanchopmanust TaHHbIX.

3. bopsr0ba ¢ mponyckamu.
4.OnucatenpHasi CTaTUCTUKA JIaHHBIX.
5.1locTpoenne KOppeassUOHHBIX MATPULL.
6. Busyanuzauus qaHHBIX.

Pexomenodyemvie ucmounuxu numepamypuvi: Ocnosnas aume-
pamypa: 8. [1,2,3]
Llononnumenvnas rumepamypa: 8. [1,4]

-paboTa ¢ TeKCTOM
JIeKIIUH, pa3bop BO-
IPOCOB IO TEME 3aHs-
THS,

-M3y4eHHE PEKOMEH-
JIOBaHHBIX K 3aHSTHIO
JIUTEPATYPHBIX UC-
TOYHHKOB;
-IIOATr0OTOBKA K CEMU-
HApCKOMY 3aHSATHIO;

- BBIIIOJIHCHHUE IIpaK-
THUYECKOTO 3a/IaHuUs
10 TeME.

Mopenu perpec-
CHH.

1. ITapnHas perpeccusi.

2. MHOXeCTBEHHAs1 PErPeCcCHsl.

3.OneHka kayecTBa MOJIENIM: MHOKECTBEHHBIN U MapHbIN KO-
s urmenHT Koppensaunun, HHAeKC aerepmuHanuu. OneHka
3HaUMMOCTH perpeccur. CpeHeKBapaTHIecKas ommoka
RMSE. Cpennsisi abcomoTHAss OTHOCUTENIbHAS OIMMOKA
MAPE.

4. JIokanbHO B3BELICHHBIA METOJI HAMMEHBIIINX KBAJIPATOB.
PobGactHas HemapaMmeTpuueckast perpeccus. AITOpUTM
LOWESS.

Pexomenoyemvie ucmounuxu numepamypoi: OCHOBHasI IUTe-
patypa: 8. [1,2,3] lononnurensHas nureparypa:8. [2, 3]

-paboTa ¢ TeKCTOM
JeK1uu, pazoop Bo-
IPOCOB IO TEME 3aHs-
THS,
-U3y4eHHE PEKOMEH-
JIOBaHHBIX K 3aHSITHIO
JUTEePATyPHBIX HC-
TOYHHKOB;
-TIOATOTOBKA K CEMU-
HapCKOMY 3aHATHIO;

- BBITMIOJTHEHUE TIpaK-
THYECKOTO 3aIaHUs

10 TEMC.
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Jloructruueckas 1. Tlpenckazanue BEpOATHOCTH MPUHAJIEKHOCTH K KJIACCy. -paboTa ¢ TEKCTOM
perpeccusi. 2. Jloructuyeckasi GyHKIUS WIIA CUTMOU/A. JIEKIUH, pa30op Bo-
3. CToXxacTU4eCKHil TPaIUCHTHBIN CIYCK. MIPOCOB TI0 TEME 3aHSs-
4. Label encoding. One-hot encoding. THS;
Jloructuueckas perpeccus 1js 3a7aun KiIacCU(PUKaIUU. -M3y4eHUe PeKOMEH-
Kpocc-Banuaanus. JIOBAHHBIX K 3aHATHUIO
JUTEepPaTypPHBIX HC-
Pexomenoyemvie ucmounuxu sumepamypel: OcHoBHas nmute- | 10 THAKOB,
patypa: 8. [1,2,3]. JononuurensHas nuteparypa: 8. [1] -[IOArOTOBKA K CEMHU-
HApCKOMY 3aHSITHIO;
- BBITIOJIHEHUE TPaK-
TUYECKOTO 3a/IaHus
10 TEMeE.
baiiecoBckuii 1. Hausneiit Baiiec. baitecoBckuii kitaccupukarop. -paboTa ¢ TeKCTOM
MOIXO/I. 2. ITapameTpuyeckoe BOCCTaHOBIICHUE MIIOTHOCTH paclpene- | JIeKIuu, pa3doop Bo-

JICHUSL.
3. HenapameTpuieckoe BOCCTaHOBJIEHUE INIOTHOCTH paciipe-
JICIICHMS.

4. Meton okna Ilap3eHa ¢ mOCTOSIHHOM W MEPEMEHHOMN IIUPH-
HOHM OKHA.

5. SnepHoe criakuBaHue.

Pexomenoyemvie ucmounuxu numepamypoi: OCHOBHAs IUTe-
parypa: 8. [1,2,3] HonmonautensHas nureparypa: 8. [1,3]

IIPOCOB I10 TEME 3aHsI-
TUS;

-M3y4eHUe PEKOMEH-
JIOBaHHBIX K 3aHATHIO
JUTEPATypPHBIX HC-
TOYHHUKOB;
-IIOJrOTOBKA K CEMU-
HapCKOMY 3aHATHIO;

- BBIIIOJIHEHUE TPaK-
TUYECKOTO 3alaHus
110 TEME.

Merpuueckue ain-
TOPUTMBI.

1. O000MmEHHBINH METpHUECKUI KilacCU(pUKATOP.

2. Metop Ommxkaiimux coceneit KNN u ero o6001ieHus.

3. ITonsTue BeICTyIA OOBEKTA.

4. Anroput™m otOopa 3TanoHoB. [Ipobiema pasmepHocTu. Bol-
60p METPUKH.

5. Matpuua omun6ok, omubka nepBoro poja (J0XKHO OTpULIa-
TeJIbHAs ), OIMOKa BTOPOro poAa (JIOKHO MOJIOKUTETbHAS).

6. Kpurepun kauecTBa KJI1acCUPHUKAIMNA: TyBCTBUTEIHHOCTD U
cneunpuynoctsb, ROC-kpuBast u AUC-kpuBas, 101 BEPHBIX
pacrniozHaBanuit (Accuracy), TouHoctsb (Precision) u monHoTa
(Recall), F-mepa.

Pexomenoyemvie ucmounuxu numepamypuvr. OCHOBHAs JIUTe-
parypa: 8. [1] JononuurensHas aureparypa: 8. [1,3,4]

-paboTa ¢ TeKCTOM
JIEKIMH, pa30op BO-
MIPOCOB T10 TEME 3aHsI-
THUS;

-M3y4EHUE PEKOMEH-
JIOBaHHBIX K 3aHATHIO
JUTEPATypPHBIX HC-
TOYHHUKOB;

-IIOJrOTOBKA K CEMHU-
HapCKOMY 3aHSTHIO;

- BBIIIOJIHCHHUC IIpaK-
THYCCKOI'O 3aJJaHHuA
10 TEMC.
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Mertob! cokpa-
HICHUuA
Pa3MEpHOCTH.

1.MeTonb1 0TOOpa MPU3HAKOB.
2.Metoy r1aBHBIX KOMITOHEHT.
3.Cob6cTBennoe 3naueHne. CoOCTBEHHBIN BEKTOP.
4. CokpallleHre pa3MEpHOCTH JJII BU3yaIU3alUU.

Pexomenoyemvie ucmounuxu aumepamypoi: OCHOBHas! IUTe-
parypa: 8. [1,2,3]
HononuurensHa aureparypa: 8. [2,3]

-paboTa ¢ TEKCTOM
JeKIHMH, pazoop BO-
IPOCOB TI0 TEME 3aHSI-
THUS;

-M3y4YCHHUE PEKOMCH-
JOBAHHBIX K 3aHATUIO
JMTEPaTypPHBIX HC-
TOYHHUKOB,;
-IIOATOTOBKA K CEMHU-
HapCKOMY 3aHATHIO;

- BBITIOJTHEHUE
NPaKTUYECKOTo 3a/1a-
HUSI 110 TeMe

JIuHelHbIC aIro-
PUTMBI
KIaccu(uKanuu.

1. ITepcentpon Pozen6natra.

2. Henvra-npaBmio ADALINE.

3. IIpaBuno X»606a.

4.TlonsiTve BBICTYIA AJISl IMHEWHOTO KilaccudukaTopa.

5. HenpepsiBHBIE (GyHKIIUU TIOTEPE.

Pexomenoyemvie ucmounuxu numepamypei: OCHOBHAs IUTe-
parypa: 8. [2,3]

JononnurensHas aureparypa: 8. [3.,4]

-paboTa ¢ TeKCTOM
JIeKIUH, pa3bop Bo-
IPOCOB IO TEME 3aHs-
THS,

-M3y4CHHE PEKOMEH-
JIOBAHHBIX K 3aHSTHIO
JIUTEPaTyPHBIX UC-
TOYHHUKOB,;
-II0ATr0OTOBKA K CEMU-
HApPCKOMY 3aHSTHIO;

- BBIIIOJIHCHHUC IIPaK-
THYECKOT'O 3a[aHHUs
110 TEME.

Mopenu kn1accu-
¢bukanuu.
Pandas u Scikit-
Learn.

1. bubanorexa Scikit-Learn.

2.JIunelinple kiaccupuKaTopbl. MeTO1 OTIOPHBIX BEKTOPOB.
OnTumanbHas pa3feisonas TMnepIioCKOCTb.

3. Knaccuduxartops! Ha 0a3e JepeBbEB pEIICHUH. DHTPOIUSI.
['my6una nepesa.

4. Anroputm CART.

5. bunapHas kinaccupuKkarys.

6. 6. MynbTHKIIacCOBas KJIacCU(DUKAIUA.

Pexomenodyemvie ucmounuxu numepamypuvr. OCHOBHAs JTUTe-
parypa: 8. [1,2,3]
JononnurensHas nuteparypa: 8. [1]

-paboTa ¢ TeKCTOM
JeK1uu, pazoop Bo-
IPOCOB IO TEME 3aHs-
THS;

-U3y4eHHE PEKOMEH-
JIOBaHHBIX K 3aHITHIO
JUTEepPaTypPHBIX HC-
TOYHHKOB;
-TIOATOTOBKA K CEMU-
HApCKOMY 3aHSATHIO;

- BBITMIOJIHEHUE TIpaK-
THYECKOTO 3a/IaHUs
10 TEME.

Kommo3umnnu ai-
TOPUTMOB.

1. TlonsaTue xomno3uuuu (aHcamOJIsl) aIrOPUTMOB.

2. TlocnenoBaTenbHbIE METO/IBI: OYCTHHT - aITOPUTMBbI
AdaBoost, AnyBoost, kareropuansubrit 0yctunr (CatBoost),
rpaaueHTHbIN OyctuHr (Moaenu xgBoost, LightGBM).

3. CroxacTu4ecKue MEeTOIbl MOCTPOCHUS

Kommnozuruii (mapanenbHble METOIbI

KOMUTETOB): OyTCTperl, O3TTHUHT.

4. Cnyuaitnsiit nec (Random Forest).

Pexomenodyemvie ucmounuxu aumepamypoi: OCHOBHas! INTe-

-paboTa ¢ TEKCTOM
JeKI1H, pazoop Bo-
MIPOCOB IO TEME 3aHsI-
THS,

-M3y4eHHE PEKOMEH-
JIOBAaHHBIX K 3aHSATHIO
JIUTEPATYPHBIX UC-
TOYHHKOB,;
-IIOITOTOBKA K CEMH-
HAapCKOMY 3aHSITHIO;

- BBIITOJTHEHHUE TTPAK-
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parypa: 8. [1,2,3] JononHutensHas auteparypa: 8. [1,2]

THYECKOI'O 3aJlaHHA
I10 TCMC.

33[[3‘18 KJIaCTCpU-
3alliu.

1.IlocTaHoBKa 3374 KJIaCTEPU3ALIUU.

2. ArnomepaTuBHas (MepapxudecKasi) KJlacTepu3alus
(Agglomerative Clustering).

3. CbanancupoBaHHOE UTEPATUBHOE COKpAILIEHHE U KIIaCTepH-
3amus ¢ momonisio uepapxuii (BIRCH).

4.OcHoBaHHasl Ha IVIOTHOCTU IIPOCTPAHCTBEHHAs KJIacTepu-
3amus s npuioxkenui ¢ mymamu (DBSCAN).

5. luBuzuBHbIM anroput™ K-cpennux (K- means),

6. Monuens rayccoBoii cmecu (Mixture of Gaussians).
7.OueHKa unciia KIacTepoB: METOJ JIOKTS, KOO HUIIMEHT CH-
JTydTa.

Pexomenodyemvie ucmounuxu iumepamypbol.
OcHoBnas nuteparypa: 8. [1,2,3]
JononuurensHas nureparypa: 8. [1,2,4]

-paboTa ¢ TEKCTOM
JeKIHH, pazoop BO-
IPOCOB TI0 TEME 3aHsi-
THS;

-M3y4YCHHUE PEKOMCH-
JIOBAaHHBIX K 3aHSATHIO
JMTEPATypPHBIX HC-
TOYHHKOB;
-IIOATOTOBKA K CEMHU-
HApCKOMY 3aHSATHIO;

- BBITIOJTHEHUE TIpaK-
TUYECKOTO 3a/1aHUs
10 TEME.

[Iporuo3zupoBanue
BPEMEHHBIX Psi-
JI0B.

1. ITonsiTue BpemeHHOTO psifa. TpeHa v Ce30HHOCTD.
2. ABroperpeccus (AR).

3. Ckonn3suiee cpennee (MA).

4. ABTOperpeccMoHHOE cKomb3sIiee cpeanee (ARMA).
5. ABTOpErpecCMOHHOE HMHTEIPUPOBAHHOE
ckomp3smiee cpeanee (ARIMA).

6. BekTopHnas aBToperpeccus (VAR).

7. BekTopHast aBTOpErpeccusi CKOJIb3SIIErO CPEIHETO
(VARMA).

8. Ilpocroe sxcnoHeHImanpHoe criaxkuBanue (SES).
9. TlporHo3upoBaHue U OI[EHKA KaYeCTBa.

Pexomenodyemvie ucmounuxu numepamypuor. OCHOBHas JIUTe-
parypa: 8. [1,2,3] HononHuTtensHas nureparypa: 8. [2,3,4]

-pabota ¢ TeKCTOM
JICKIIHH,

pa3bop BOMPOCOB IO
TEME 3aHATHS;
-U3y4EeHHE PEKOMEH-
JIOBAaHHBIX

K 3aHATHUIO
JUTEPATYPHBIX UC-
TOYHHKOB;
-TIOJITOTOBKA K CEMU-
HapCKOMY 3aHSTHUIO;
- BBITIOJTHEHUE TTPaK-
TUYECKOT0 3a/IaHHS
0 TEME.

6. @oH1 OLIEHOYHBIX CPEACTB VISl MPOBEJACHUSI MPOMEKYTOYHOI aTTecTaAlMU 00Y-
YAKOIUXCS M0 UCHUILINHE

OneHoyHbIE CpelcTBa MpeIHAa3HAYEHBI Uil KOHTPOJS M OLEHKU 00pa3oBaTEeNbHBIX J0-
CTHDKEHUN 0O0ydYaromuxcsi, OCBOMBIIMX IMporpaMMmy yueOHoW nucuuruinibl «lloctpoenue u
OLICHKa MOJeJIel MalllMHHOTO O0YYEeHHSI.

@OHJ OLIEHOYHBIX CPEJCTB BKIIIOYAET KOHTPOJIbHBIE MAaTEpHalbl ISl IPOBEICHHUS Te-
KYLIEro KOHTPOJIA U MPOMEKYTOUYHOU aTTECTALUU.

Bonpocwet ona ouenku 3Hanuil u ymeHuil, XapaKkmepuzyouwux opmuposanue Kom-
nemeHuuil

| udp xomme- Bonpocsl [IpaBHUIBHBIN OTBET
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TEHI[UA

[IKH-4 1. B kakoM roy ObLT CO3/1aH TIEPBBIT 1950
MCKYCCTBEHHBIA MHTEIUICKT?
2. Kakue Mozienu u MeTo/ibl UCIOJIb3Y- HeliponHsbie ceTH, CTaTUCTUYECKHE
10TCs 1711 00pabOTKU €CTECTBEHHOTO MOJIEJIH, METO]Ibl MAITMHHOTO 00y4e-
s3bIKa? HHUS
3. Kakue Moaenu u MeTobl UCIIONb3Y- CNN, GAN, RNN
I0TCS JJ11 KOMIIBIOTEPHOTO 3peHus?
4. Kakas monenb o0ydenwus ¢ moakpern- | Mozaens Monre-Kapiio
JICHHEeM OCHOBaHa Ha MeToJiec MoHTe-
Kapno?
5. Kak Ha3piBaercs GyHKIUS, KOTOpAst OyHKIMS KauecTBa KjIacCu(PUKaAUU
UCIIOJIb3YETCS sl OLIEHKH KauecTBa MO-
JIEJIM B 3aJ1a4ax Kjaaccupukanuu?
6. Uto Takoe runepnapameTpbl? [TapameTpsl, onpenenstomue Ciaox-
HOCTb MOJIETTU
7. C 9yem MOKeT OBITh CBsI3aHO Tiepeody- | Huzkas o6o0raronias cnocoOHOCTh
YEHHE MOJICTIH? MOJIENH
8. Kakas npoGiiema MoxeT BO3HUKHYTH | [IpoGiiema HecOamaHCHPOBAaHHBIX
npu paboTe ¢ JaHHBIMU B MAIIUHHOM KJIACCOB
00y4yeHuun?
9. Kakoit u3 MeTof0B npeaoopadoTKu CrangapTuzanus
Hanboee 3 PeKTUBEH IS peIICHUS
3ajaun Kiaccubukanuu?
10. K kako#t kareropun MeToA0B ontu- |[HenuHeiHbIM
MU3aIMU OTHOCUTCS METOJ I'PaJueHTHO-
ro crycka?
[TKH-6 11. Yro no3BomsieT Teopema baiieca? YuuTeIBaTh alipuOPHBIE pacupeerie-

HUA BepOHTHOCTeﬁ npu O6y‘IeHI/II/I MO-
JCIIN

12. Kakue 3agaun pemarorcs ¢ IoMo-
HIbI0 TITyOOKOro 00y4yeHus ?

Knaccudukanus u perpeccust

13. Kakyto 6u6110oTeKy MOXKHO MCIIOJIb-
30BaTh JUISI aHAJIN3A JTAHHBIX U BBITIOJ-
HEHMsI CTATUCTHYECKUX Onepanuii?

Pandas

14. B ueM cocTOUT 0COOEHHOCTEH MOJIEIHN
JIEpeBa peIeHui?

[TocTpoeHne nepapxu4ecKou CTpyKTy-
pBI pelIeHU

15. Kakast Mogenb uCronab3yercs AJist
MpeACKa3aHusl HENPEPhIBHBIX LIETIEBbIX
IEPEMEHHBIX ?

Mopenb TMHEHHON perpeccuun

16. J1ns1 yero ucnoap3yroTcs SAepHbIe
METO/Ibl B MATMHHOM 00yueHuun?

AnmpokcuManus HeJTMHEHHBIX PyHK-
Ui

17. Jl51s 4yero ucronab3yeTcss METOA
DBSCAN (Density-Based Spatial Clus-
tering of Applications with Noise)?

Haxoxnenne K-0nmxailiumnx cocenen
Y BBIJICJICHUE KIJIACTEPOB

18. Kak BbIOMparoTcs J0KaJIbHBIE Beca B
JIOKQJIbHO-B3BEILIEHHOM CIJIaKMBAaHUU?

Ha ocHoBe paccrosiHus 10 coceneit

19. Yto Takoe O3rrufr?

Meton aHcamM011eBOro 00y4eHust

20. {ns gero ucnoneszyercs ARIMA
(Autoregressive Integrated Moving Av-
erage)?

[IporHo3upoBaHre BpEMEHHBIX PsJI0B
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Ilpakmuxo-opuenmuposannsvie 3a0anus

[udp xomme-
TEHIUU

HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIe 3aJaHus

[IpaBuibHBINA OTBET

[IKH-4

1. B 6a3e mannbix umeercs 10 000 3ammcei.
Cxounbko uHpopmanuu (B OuTax) HeoOXo-
JUMO JUTSI KOJTUPOBAHUS OJTHOM 3aIuCH, ec-
JIM Ha KaX]IbI aTPUOYT BBIIEISIETCS 110 3
outa?

29

2. B 3apaue perpeccun umeercst S00 Touek
naHHBIX. CKOJIBKO TapaMeTpoB TpedyeTCs
HAaCTPOUTH B JIMHEHHOW PErpeccuu, eciu
KakJlasi TOYKa MPe/ICTaBlIeHa IBYMsI KOOP-
JquHataMu (X, y)?

1000

3. Imeetcst HaOOp JaHHBIX JJIS KITacCHU(H-
kanuu, cocrosmuid u3 50 000 npumepos.
CKoJIBKO pa3 HEOOXOIMMO BBITIOJHUTD UTE-
paruio o0yueHus anroputma k-ommxaimmx
coceneit (k-NN), eciii B KaKI0W UTEpaun
ucnonssyetcst 10% Habopa JaHHBIX IS
poBepKu?

10

4. Bama 3aada pa3paboTaTh cucTeMy pe-
KOMEHJALUN J151 3JIEKTPOHHON KOMMEPLIHH.
Ha ocHoBe kakoil ¢punbtpanuu OyneT orm-
TUMAJILHO DTO CIEJIaTh?

KomnabopaTuBHoi

5. Ilepen Bamu CTOMT 3a7a4a IOCTPOUTH
MO/1€JIb POTHO3UPOBAHHBIX BPEMEHHBIX
psnoB. Kakue mosienbHble GOpMBI BBl Oyze-
T€ JUIsl 3TOr0 UCIOJIb30BaTh?

ARIMA, LSTM

6. Jlan HaOop JaHHBIX, COCTOSIINN U3 TO-
CJIEI0BATEIILHOCTEN NEUCTBUH I10Ib30BaTe-
aeii Ha BeO-caiite. Tpebyercs kiaccuuuu-
poBaTh 3TU ACUCTBHUS, TO €CTh ONPENEIUTD,
KaKH€E U3 HUX SBJISIOTCS LIEJIEBBIMU, a KaKHE
— HeT. YTo 117151 9TOr0 HYXKHO clieaTh?

Omnpenenuts 1enu, codparsb AaH-
HBIE, CO3/1aTh MOJIETb KJIaccu(uKa-
IIUM U BHEJIPUTH €€ Ha BeO-caiiTe

7. JIOKTOp XO4Y€T NOCTPOUTH MOJEIb, IIPO-
THO3ZHUPYIOUIYIO BO3MOXHOCThH Pa3BUTHS
OCJIO)KHEHHH Y MaIleHTa MOCiIe ONepanny -
Bce JIi OyJeT 01aronoayyHo B TE€UEHUE He-
CKOJIBKHX CJIeIyIOIUX MecseB min HeT. K
KaKOMY THITY OTHOCHTCS JaHHas 3ajaa4a?

Knaccudukanms

8. ACTPOHOM XOYET IMOCTPOUTH MOEIh, KO-
TOpasi CMOKET pa30UTh U3BECTHHIE HAyKe
3BE3JIbI HA TPYIIIIHI 110 UX XapaKTePUCTHKAM,
4TOOBI Jy4Ille U3y4UTh UX ocobeHHocTH. K
KaKOMY THITY OTHOCHTCS JaHHas 3ajaa4a?

Knacrepuzanus

9. 3anonHuTe nponyck: «Jjg BEITYKIION
(GYHKIHH .... YKa3bIBa€T CTOPOHY HAUCKO-
peiinero yObIBaHHUS»

I'panuent

IIKH-6

10. YUTo MOKeET SIBASATHCS KPUTEPHUEM OCTa-
HOBA B IPaIMEHTHOM CITyCKe?

JlocTrxeHne onpeneneHHon ToY-
HOCTH
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11. PaccMoTpum 1Ba 00BEKTA: Y IEPBOTO
OTCTYI TUHEHHOTO KIIacCU(UKATOpa paBeH
-10, y Broporo -1000. Kak cooTHOCsSTCS 1Ba
TUX 00beKTa?

BTopoii 00beKT HaX0IUTCS JaNTbIIIe
OT pa3JeIsIoIleH IOBEPXHOCTH,
YEeM IEePBBIi

12. PaccMOTpuM MOJIb30BaTENSI COUATIBHOM
CETH KaK 0OBEKT B 33Jja4€ MAIMHHOTO 00Y-
yeHusa. UTo MOXKET SBIATHCS 3aaueh Kiac-

cudpukammu?

Hpe,Z[CKaSaHI/Ie I10J1a ITI0JIb30BaTCIIA

13. AHcamiieBBIE METOIBI OOBIYHO JIEJIA0T
0oJiee KaueCTBEHHBIE MTPEACKA3aHUSs, YEM
OTJICJIbHBIE AJITOPUTMBI (Y aHCaMOJIeH HIDKE
omrOKa Ha TeCTOBOI BHIOOpPKE). A KaKOi
MOKa3aTeNlb BCETIa yXYAIIAeTCS MPU aH-
camMOIMpoBaHUU?

CKOpOCTh BBITIOJIHEHUS MpeIcCKa3a-
HUHA

14. Anroputm OATTHHT MOJIpa3yMeBaeT Bbl-
0op ciyyaliHBIX YacTel JaHHBIX, OOyUYEeHUE
anropuTMa (Harpumep, petaromiero aepe-
Ba) HA KaYKJOM YaCTH U COCTABJICHHUE aH-
camb61s1 u3 00y4eHHBIX anropuTMoB. s
Yero Hy»KHO 00y4aTh aJIrOPUTMBI Ha Pa3HBIX
YacTAX JAaHHBIX?

J171s1 BBINOJTHEHUSL HECOBIIAJAOIINX
MpEeACKa3aHU I

15. MeTteopoJior Xo4eT MOCTPOUTh MOJICIIb,
MPOTHOZHPYIOIIYIO TEMIIEPATypy BO3IyXa
Ha 3aBTpa. K kakoMy THITy OTHOCUTCS JaH-
Has 3a7a4a’?

[IpornosupoBanue

16. BepHo 11 cykaeHHe, 9YTO JIeMEHTaMu
o0yyJaroreit BRIOOPKU SBIISIFOTCS OOBEKTHI,
XapaKTEPUCTUKU KOTOPBIX SIBISIOTCS 3HAUe-
HUSAMM ITPHU3HAKOB

17. PaccmoTpuM npusHak “O0pa3oBareinb-
Has Iporpamma’’ Ipu aHaJln3e JaHHBIX 110
CTYJEHTaM YHUBEPCHUTETA. JTOT IPU3HAK
MO’KET IPUHUMATh TPU 3HAYEHHUS: “DKOHO-
muka”, “Maremaruka”, “@unocodus’.
Bocnonbezyemcs one-hot konupoBanuem u
3aMEHUM 3TOT MPU3HAK Ha TPU OMHAPHBIX,
KOTOpBIE€ OYyT COOTBETCTBOBATh KaTErOpHU-
M B TOM IIOPsIJIKE, B KOTOPOM OHHM Ilepe-
ymcliieHsl Boiie. Kak Oyner 3akoaupoBaH
IPU3HAK cO 3HaYeHueM “@unocopus™?

(0,0,1)

18. YUemy OyneT paBeH KOPEHb U3 CpPETHE-
KBaJIpAaTHYHON OMIMOKH Jy1st Habopa u3 3
HAOJTIOJICHUH, TJIe OTKJIOHEHHUE TpeJIcKa3a-
HUS JIMHEWHOUW PErpeccuu OT peabHbBIX
3HA4Y€HUH paBHbI: -1, 2, 27

Tecmut
MIudp xom- o
bp TecToBbIE 3a1aHNS [IpaBuibHBIN OTBET
NETCHIIMU
I[TKH-4 1. OnpenenuTe KakoW U3 METOJOB MAIIIMHHOTO O0yUYEHUS C)
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WCIOJIb3YETCs ISl MPOTHO3UPOBAHUS BPEMEHHBIX PSIIOB.

a) Meroxa ONOpPHBIX BEKTOPOB

b) JepeBbs pemeHuit

c) Merox k-6mmkaimmx coceneit
d) Perpeccus

2. IlepeoOyuyenure B KOHTEKCTE MAIIMHHOTO O0y4YeHUS —
370 ...

a) IIponecc moadopa onTUMANIBHBIX TAPAMETPOB
MO/IEJIA MAIIUHHOTO 00yYeHUs

b) Curyanms, Korja MOJIeIb UICaTbHO TOAXOIUT MO
00y4aroIyr BEIOOPKY, HO TUIOXO pabOTaeT Ha HOBBIX
JAHHBIX

c) Ilorepst o6o6mIarOIIEl CIOCOOHOCTH MOJIEIH

d) HeB03MOXHOCTB 1101I00PATh ONTUMAILHBIE
napamMeTpbl MOJEITN

b)

3. BeiOepuTe METPUKY OIIEHKH KauecTBa MOJICIIA MAITUHHO-
ro 00y4eHus IS 3aa4M KilacCu(pUKamum, KoTopasi OTpaxa-
€T JIOJIF0 BEPHO KJacCU(UIIMPOBAHHBIX 00BEKTOB 00yYaro-
el BEIOOPKHU:

a) TouHOCTB

b) Ilonnora

c) Fl-mepa

d) ROC-AUC

4. BoiObepuTe Kakue U3 MEePeunCcICHHbIX XapaKTEPUCTHK MO-
I'YT OBITh HCIIOJIb30BaHbI JJIS1 OLEHKH KauecTBa MOJIEJIN Ma-
HIUHHOTO OOYYEHHSI.

a) KommuectBo nepeBbeB B aHCaMOIeBON MOJENN

b) Bpewms oOyueHus monenu

c) TouHOCTH MOJENM Ha OOyUarolIel U TECTOBOM

BBIOOpKE
d) Cpennee Bpems 06pabOTKH OAHOTO 00BEKTA

5. Onpenenure, 4TO U3 NEPEUUCICHHOTO MOXKET SBISATHCS
IPUYMHON 1epeoOydeHuss MOAETN MAITMHHOTO 00yUeHUs.
a) HenocrarouHoe KOJMYECTBO AAHHBIX ISl 00Y4YEHHUS
b) M30bITOYHOE KOJIMYECTBO TUIIEPIIAPAMETPOB MOJIEH
¢) HenocrarouHoe koIM4ecTBO CIOEB B HEHPOHHOU
CETH
d) M30bITOuHAs CITIOKHOCTh MOJCIIH

d)

6. Meron perynsapuzanui — 370 ...

a) JloGaBneHue ciydyalfHOro 1IymMa B 00y4aromlyro
BBIOOpKY

b) OrOpacsiBaHuE HEKOTOPHIX OOBEKTOB U3 O0yUYaAOIIEH
BBIOOpKHU

c) OrpaHHUYEHHE CIOKHOCTHA MOJIEIH JIJIs
MPeJOTBpALCHUS IEpeo0yUeHHS

d) VYBenuuenue o6beMa oOyuaroleil BBIOOpKH

IIKH-6

7. Onpenenute METOl, KOTOPBIH UCTIONB3YeTCs ISl O0OHApY-
YKEHUS TTepeoOyICHHS MOJISTTH MAITMHHOTO OOYyJeHHS.

a) Kpocc-Banunanus

b) Perymspuzanus
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¢) I'pamuenTHBIN OyCTHHT
d) AncamOnupoBaHue Mojeen

8. Onpenennute THCTPYMEHT, KOTOPBIN UCITOIB3YETCS IS
BHU3YaJIM3aIliy mpoliecca 00ydeHUss HEHPOHHOW CEeTH U aHa-
JU3a ee MPOU3BOAUTEIHLHOCTH.

a) TensorBoard

b) Jupyter Notebook

c) PyCharm

d) Visual Studio Code

9. Onpenenute METOJ, KOTOPBIM UCIIONB3YETCs JIs OTpe/ie-
JICHUS ONITUMANIBHOTO YHCIIa KIACTEPOB MPH KJIaCTepU3aUuU
JTAHHBIX.

a) Meton nokts (Elbow Method)

b) Anropurm DBSCAN

¢) Anroputm k-Onmmkaimux cocenei

d) Axaroput™m omopHbIX BeKTOpPoB (SVM)

10. Onpeaenute METOA MAITUHHOTO 00YYEHHUS, KOTOPBIN
OOBIYHO HCITOJIB3YETCS IS PEIICHUS 33729 PETPECCUH.
a) MeToa ONOPHBIX BEKTOPOB
b) [epeBbs pemeHuit
c) Meron k-6mmxaimmx cocenei
d) Jluneiinas perpeccusi

d)

11. Onpenenure, uto nokassiaeT ROC-kpuBas.
a) YyBCTBUTEIBHOCTb U CIEUU(UIHOCTH MOJEIIN
b) BeposTHOCTB JT0KHOTO cpabaThIBAaHUS U MPOITYCKa
COOBITHS
c) ToYHOCTB M MOJHOTY MOJEIHU
d) BeposTHOCTH OMIMOKH MOJICIH

b)

12. Boibepute 0O1H WM HECKOJIBKO BAPUAHTOB OTBETA, B
KOTOPBIX UCMOJIB3YIOTCS aHCaMOJIEBbIe MOEIN MAILIMHHOTO
oOy4eHus.

a) Ecnm mozens paboTaet Xopoiio Ha 00y4Jaronux
JAHHBIX, HO UMEET HU3KYI0 0000IIA0IITYI0
CIOCOOHOCTh

b) Ecnu 3amauya uMeeT BbICOKHE Pa3MEPHOCTH BXOIHBIX
JAHHBIX M MaJloe KOJIMYECTBO 00Yy4aroumx o0pas3ion

c) Ecau tpedyeTcs mOBBICUTH TOYHOCTH MOJEININ

d) Ecnu pe3ynbTaThl MOAETH HEYCTOMYUBBI U
M0/IBEPKEHbI BIMSIHUIO CIy4alHBIX (QIYKTyaruii
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7. IlepeyeHb OCHOBHOM U IOMOJHUTEJILHOM Yy4eOHOM JIUTEPATYPbI, HEOOXOTUMOM
JJIS OCBOCHMS U CHUIINHBI

7.1. OcHOBHas JMTEpPaTypa

1. Kongpamos, 0. H., Ananu3 gaHHbpIX W MammHHOE 00ydeHue Ha tuiatrgopme MS
SQL Server : yaeonoe mocodbue / FO. H. Konmpamos. — Mocksa : Pycaitac, 2024. — 303 c.
— ISBN 978-5-466-01955-1. — URL: https://book.ru/book/947076. — TekcT : 3IEKTPOH-

HBIU.

2. AunpusiHos, H. A. Tloctpoenue u ouenka mojeneid mamuaHoro ooyuenus. 01.04.02
«[IpuknanHas mareMaTuka U HHPOpMATHKa», BceX Mpoduieil (mporpaMmbl MOATOTOBKH Ma-
TUCTpOB) : yueOHoe mocodue / H. A. Arnpusinos, I1. B. Hukutua. — MockBa : ®uHaHCOBBII
yHuBepcuteT, 2024. — 140 c. — Tekcr : 31eKkTpoHHbIHM // JlaHb : 31€KTPOHHO-OMONIHOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/345374 — Pexxum noctyma: i aBTOPH3.
I10JIb30BATEIICH.

3. CopoxkuH, A. b. TexHosoruu o0y4yeHus: KiacTepusalus U Kiaccudukanus : yaeOHoe
nocodbue / A. b. Copokun, JI. M. Kene3nsik. — Mocksa : PTY MUPDA, 2021. — 49 ¢c. —
OBC Jlanb. — URL: https://e.lanbook.com/book/182493. — TekcT : 271€KTPOHHBIA.

7.2. lonoJiHUTEILHAS JIUTEPATYpa

1. IlmaronoB, A.B. MammuHoe oOydyeHue : ydeOHOe mocoOue [ BY30B/
A. B. IlmaronoB. — Mocksa : U3natensctBo FOpaiit, 2024. — 85 ¢. — (Bricmiee obpa3oBa-
Hue). — ISBN 978-5-534-15561-7. — Tekcrt : anexkTponHblii // OOpa3oBarenbHas miaTdopma
FOpaiit [caiit]. — URL: https://ezpro.fa.ru:2058/bcode/520544 .

2. AupapeitunkoB A. B. UHTennekryanbHbie ”HGOPMAIIMOHHBIE CUCTEMbI 1 METOIbI HC-
KYCCTBEHHOI'O MHTEJUIEKTA : yueOHuk / A. B. Annpeitunkos, O. H. AnnpeitunkoBa. — MockBa
: IHOPA-M, 2021. — 530 C. — 9BC ZNANIUM.com. — URL:
https://znanium.com/catalog/product/1009595. - TekcT : 3IE€KTPOHHBIH.

3. I'puropbeB, A. A. Metoasl U anropuTMbl 00pabOTKH JaHHBIX : yueOHOe nocooue / A.
A. I'puropses, E. A. McaeB. — 2-e u3na., nepepad. u non. — Mocksa : UHOPA-M, 2021.—

383 ¢. — DBC ZNANIUM.com. — URL https://znanium.com/catalog/product/1032305. -
Tekcr : 3JIEKTPOHHBIN.

8. Ilepeyens pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «HHTeEp-
HET, HE00X0AUMBIX IS O0CBOCHUA AMCIHUATTAHBI

1. JInunelii kabuneT oOyyatouierocs https://org.fa.ru

2. Canitr bubmmotexu Scikit-Learn https://scikit-learn.org/stable/

3. DnektponHas 6ubnmotexka GunancoBoro yauepcuteta (9b) http://elib.fa.ru/

4. DnexktpoHHo-OmOmoreunas cucrema BOOK.RU http: /www.book.ru

5. DIIeKTpOHHO-6MOIHOTeUHas cucTeMa «YHHBepcHTeTcKas OuGmmorexka OHJIAVH»
http://biblioclub.ru/

6. DNeKTpoHHO-O0MOMMOoTEeYHas cucTemMa Znanium http:/www.znanium.com
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7. DNeKTpOHHO-OMOIMOTEeYHAs CUCTEMA U3/1aTeIbCTBA «FOPAMT» https://urait.ru/

8. DNEeKTpOHHO-OMOMMOTEeYHAsl cUCTeMa  HM3JaTelbCTBa [Tpocnekt

http://ebs.prospekt.org/books

9. DnekTpoHHO-0MONMMOTEeUHas cucTemMa m3jarenbcTBa «Jlanb» https://e.lanbook.com/
10. JlenmoBas onmaitH-O0nommoTeka Alpina Digital http://lib.alpinadigital.ru/

11. Hayunast snextponHas 6ubmmoteka eLibrary.ru http://elibrary.ru

12. HauinonanbHas snekTpoHHast OubnuoTexa http://H36.pd/

13. CITAPK https ://spark-interfax. ru/

14. Academic Reference http: //ar.cnki. net/ ACADREF

15. INaker 6a3 nanubpix komnanuu EBSCO Publishing, kpynueiimiero arperatopa Hayy-
HBIX PECypCOB BEAYIINX U31aTeNbCTB Mupa http://search.ebscohost.com

16. DnexTpoHHbBIE TPOAYKTHI U3AaTenbcTBa Elsevier http:// www.sciencedirect.com

17. Emerald: Management eJournal Portfolio https://www.emerald.com/insight/

18. Scopus https://www.scopus.com

19. DnexTpoHHAs KOJUIEKIIMS KHUT U3aTeNIbCTBa Springer: Springer eBooks

http://link.springer.com/

9. MeToau4yeckne yKazaHHus 1JI1 00y4al0MXCH M0 OCBOCHUIO JMCHMILINHBI

[{eap METOOMYECKUX PEKOMEHIALUNA - 00ECHeYUTh CTYAEHTY MarucTparypsl (nauee -
CTYJIEHTY) ONITUMAJIBHYIO OPTaHU3aLHUIO MPOLecca U3yYEHUs TUCLHUIUTMHBI, 4 TAKKE BBIIOJIHE-
HUSA Pa3JIMYHBIX bopm CaMOCTOSITEIIBHOU padoTHI.

MCTOI[I/I‘ICCKI/IC PEKOMEHIANUMA 110 H3YUYCHUIO NUCIHTUIIJIMHBI

CryneHtaMm HEOOXOAUMO O3HAKOMUTHCS:
-C coJepkaHueM paboueil mporpaMmmbl qucuuiuinebl (ganee - PIIJ), ¢ nensmu u 3amavamu
JTUCLUUIUIMHBI, €€ CBA3SIMU C IPYTUMH AUCIUITMHAMHU 00pa30BaTEILHON MPOTPaMMbl, METOIH-
YECKUMU pa3pabOTKaMHU IO TaHHOW JUCHUIUIMHE, UMEIOITMMHUCS Ha 00pa30BaTeIbHOM MOpTa-
Je W cailte  JemapraMeHTa, ¢  TIpadUKOM  KOHCYJbTallMi  MpernojaBaTeicil.

PexoMeHIanuu no moAroToBKe K JEKIMOHHBbIM 3aHATHIM
(TeopeTHYecKHil Kypc)

N3ydeHne AUCIUIIIMHBI TPEOYeT CHUCTEMAaTUYECKOTO U IMOCEI0BATEILHOIO HaKOILIe-
HUS 3HAHUMU, CJIEAOBATEIbHO, MPOIYCKH OTIEIBHBIX TEM HE IMO3BOJISIIOT TTyOOKO OCBOUTH
npeamMer. IMEeHHO TMOATOMY KOHTPOJIb HaJ CHCTEMaTHYECKOW pabOTOM CTyACHTOB BCeEra
HAaXOJUTCS B LICHTPE BHUMAHMS JICTIapTaAMEHTA.

CryneHTaM peKOMEHAYETCS:

-Tiepe]T Kax 01 JICKITMEH MpocMaTpUBaTh pabouylo MporpaMMy AUCITUIUIMHBI, YTO M03-
BOJIUT COKOHOMHTH BPEMS Ha 3aIMCBIBAHUE TEMBbI JIEKIIUH, €€ OCHOBHBIX BOIPOCOB, PEKOMEH-
JIyEMOW JINTEPATYPHI;

-Ha OTJCNBbHBIC JICKIIMA MPUHOCUTH COOTBETCTBYIONIMI MaTepHal Ha OYMa>KHBIX WITU
AJIEKTPOHHBIX HOCUTEIISX, MPEICTABICHHBIN JIEKTOPOM Ha mopTaie. JlaHHbIi MaTepuan Oyner
0XapakTepPU30BaH, IPOKOMMEHTUPOBAH, JIOMIOJHEH HEMOCPEICTBEHHO HE JIEKIIUU;

-miepe]l O4YepeHON JIeKIued HeoOXOJAUMO NPOCMOTPETh IO KOHCHEKTY MaTepuall
npenbiayien gekiuu. [Ipu 3aTpyaHeHusX B BOCIPUATUM MaTepHalia clieyeT oOpaTUThCs K
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OCHOBHBIM JIUTEPATYPHBIM UCTOYHHKAM, €CJIH pa300paThCsi B MaTepuae OniTh HE YAAJIOCh, TO
oOpaTtuTech K JeKTopy (10 rpaguKy ero KOHCYJbTAlMI) WK K MPENoAaBaTeNI0 Ha MpaKTHIe-
ckux 3aHaTusX. He  ocraBngiite  «OenbIX MATEH» B OCBOGHMM  Marepuasa.

PeKOMeHIla]_[Hl/I MO MOATOTOBKE K MNPAKTHYCCKHUM (CeMI/IHapCKI/IM) 3aHATUAM

CryneHntam cienyer:

-IIPUHOCUTH C COOOM PEKOMEHI0BAHHYIO MIPEMO/IaBaTelIeM JIUTEPATYpPy K KOHKPETHOMY
3aHSATHIO;

-JI0 OYEPETHOTO MPAKTUYECKOTO 3aHATHUS 110 PEKOMEHAOBAaHHBIM JINTEPATYPHBIM UCTOY-
HUKaM MpopadoTaTh TEOPETUUECKUN MaTepHall, COOTBETCTBYIOIICH TEMbl 3aHSITHS;

-TIPY TIOJITOTOBKE K MPAKTHYECKUM 3aHATUSM CIEAYeT 00s3aTeIbHO HMCIOJIb30BaTh HE
TOJIBKO JIEKIIMH, HO U IPYTYIO YYEOHYIO JTUTEPATYPY;

-B Haualie 3aHsSITUI 3a7aTh MPENOJaBaTeNII0 BOMPOCH! M0 MaTepualy, BhI3BaBIIEMY 3a-
TPYJHEHUSI B €r0 NMOHUMAaHUM W OCBOCHHUM, MPU PEIICHUM 3a7ad, 3aJaHHBIX I CaMOCTOSI-
TEJILHOTO PELICHUS;

-B X0JI€ CEMHHapa JaBaTh KOHKPETHbIE, YETKUE OTBETHI 10 CYIIECTBY BOIPOCOB;

-Ha 3aHATUM JOBOJMUTH KAXIYIO 3a7a4yy JO OKOHYATEIBbHOI'O PEIICHUS, IEMOHCTPUPO-
BaTh IMOHMMAaHUE MPOBEJACHHBIX PacueToB (aHAJIM30B, CUTYAIHil), B cllydyae 3aTpyJHEHUN 00-
pamaTbcs K MPENoAaBaTEIIO.

MeToanyecKkue peKOMEHIAIUN 110 BHINOJHEHNIO PA3JIHYHBIX Gopm
CaMOCTOSITEJILHBIX JOMAIIIHUX 3aJaHUMH

CamocrosiTenbHas padoTa CTy/I€HTOB BKJIIOYAET B ¢€0s1 BBINOJHEHUE PA3JIMYHOIO POJa
3aJIaHHii, KOTOpPbIE OPUEHTUPOBAHBI HA OoJiee TITyOOKOEe YCBOCHHE MaTepHalia U3y4yaeMoOu JInc-
UIUTMHBL. K BBITTOTHEHHIO 3aJ]aHUM I CAMOCTOSITEIbHON paOOThl IPEABIBISIIOTCS CIEIYIO-
e TpeboBaHus: 3a/laHusl JOJDKHBI BBIMOJTHATHCS CAMOCTOSITEIBHO M TPEACTABIATHCS B
YCTaHOBJICHHBIN CPOK, a TAK)K€ COOTBETCTBOBATh YCTAHOBJIEHHBIM TPeOOBaHUAM 1O oopmiie-
HUIO.

CryneHrtam ciienyer:

-pYKOBOJICTBOBAThCS TPaPUKOM CaMOCTOATEIBHOM paboThl, onpeaeneHasiM PIT/L;

BBITIOJIHATh BCE TUIAHOBBIC 3aJaHUSI, BBIAABAEMBIC MTPENOIABATEIEM JIJII CAMOCTOSATEIb-
HOT'O BBITIOJTHEHUS, U pa30UpaTh HA CEMUHAPAX U KOHCYJIbTALUSIX HESICHBIE BOIIPOCHI;

-MCIIOJIb30BATh MPHU MOJATOTOBKE HOPMATUBHBIE TOKYMEHTHl PUHAHCOBOTO YHUBEPCUTE-
T,

-pY MOATOTOBKE K 3K3aMEHY NapaJljiesIbHO MpopadaThiBaTh COOTBETCTBYIOIIUE TEOPE-
TUYECKUE U MPAKTUYECKHUE pa3fieibl TUCIUIUIMHBI, PUKCUPYS HESCHBIE MOMEHTHI JIJIsl UX 00-
CYXICHHS Ha IJITAHOBOM KOHCYJIbTAIlUH.

MeToauuecKkue peKOMeHIAIUN 10 padoTe C JUTepaTypoil

JIrobOast hopma camMocTOATENIBHOM pabOThI CTyAeHTa (MOATOTOBKA K CEMHUHAPCKOMY 3a-
HSTHIO, BBITIOJHEHUE MPAKTHYECKOTO 3a/laHusl JJIsl CAMOCTOATENbHON pabOoThl, HAUMHAETCS C
U3YyYEHHUs COOTBETCTBYIOIIEH JIUTEPATYphl KaK B OMOIMOTEKE, TAK U IOMA.

K xaxmoit Teme yueOHOM AUCHHUIUIMHBI 1000paHa OCHOBHAS U JOTIOJIHUTEIbHAS JIUTE-

parypa.
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[Ipu pabote ¢ nuTepaTypoil peKOMEHAYyeTCs JeNaTh 3alucu. 3alucu B TOW WJIM UHOU
dbopmMe He TOJIBKO CIIOCOOCTBYIOT MOHUMAHHUIO M YCBOEHHUIO M3y4aeMOro Marepuasia, HO U MOo-
MOTaIOT BbIpa0aThIBATh HABBIKHM SIBHOI'O M3JI0KEHUS B MUCbMEHHON (DOpMeE TeX WM UHBIX TEO-
PETUYECKUX BOPOCOB.

MeTtoanyeckue yKa3zaHus M0 MPOBEICHUI0 NPAKTHYCCKUX 3aHATHI

[To cTpykType npakTUUeCcKUe 3aHATUS CIEAYET pa3einTh Ha y4eOHbIE U KOHTPOJbHBIE.

Y4yeOHble NpaKTHYECKHE 3aHATUA CTPYKTYPHO COCTOSIT U3 CJIECAYIOIINX KOMIIOHEHT:

-MpOBEpPKa HAJIWYUS BBIMOJIHEHHOTO 33JlaHUs CaMOCTOSATEIBLHON pabOThl KaXJa0ro CTy-
JICHTA;

-BBIOOpOYHAs IPOBEPKA KOPPEKTHOCTHU BBIMIOJHEHUS JJOMAIIIHETO 3aaHMUs;

-pa300p TUMHYHBIX OMIMOOK, BOSHUKIIUX B CAMOCTOSITEILHOM padoTe;

-pacCMOTPEHUE TEOPETUUYECKUX BOIPOCOB, CBA3AHHBIX C TEKYIIUM IPAKTUYECKUM 3aHsI-
THEM;

-pa300p METO/IOB BBINOJHEHUS MPAKTUYECKUX 3aJJaHUI U PEIICHUs 3a]1a4;

-KOPPEKTUPOBKA 3aJJaHUM 111 CAMOCTOSATEIIBHON paOOThl CTY/ICHTOB.

KoHTpoJibHBIE PaKTHYECKHE 3AHATHSI CTPYKTYPHO COCTOSIT U3 CIEAYIOIIUX KOMIIO-
HEHT:

MPOBEJICHUE aYJUTOPHBIX CAMOCTOSATEIIbHBIX PadoT;

MOJIBE/ICHUE UTOTOB U Pa300p TUIMYHBIX OIMTMOOK, BOZHUKIIMX MPHU BBHIITOJIHEHUH CaAMO-
CTOSITEJIBHBIX PaloT.

CtyneHThl JOJKHBI OOpaTUTh BHUMAHUE HAa MEPEYCHb OCHOBHBIX KOHTPOJIBHBIX MEPO-
MPUSATHH, KOTOPBIE MPOBOJSITCS B COOTBETCTBUH C paboueil mporpaMMou TUCIUTITAHBI.

KoHkpeTHbIE CPOKM MPOBEAEHUS 3TUX MEPOINPUITUNA CBOCBPEMEHHO JTIOBOJATCS 10 CBE-
JICHUS CTYJCHTOB.

KoHTposnbHbIe paboThl MPOBOASATCS B (pOpME MUCHMEHHOIO IKCIPECC-0Mpoca, OTKPHI-
TBIX M 3aKPBITBIX TECTOBBIX 3aJaHHM, PEIICHUS CUTYAIMOHHBIX U MPAKTUYECKUX 33/1a4 IO Te-
Mam y4eOHOM JUACIUTLIAHBI

22



10. Ilepeyenb MHPOPMANUOHHBIX TEXHOJIOTHIl, UCMOJIb3yeMbIX MPH OCYIECTBJIE-
HMU 00pa30BaTeJIbHOIO MpoLecca Mo IMCHUILIMHE, BKJIKYAs MepevyeHb Heo0X0AuMOro
NMPOrpaMMHOI0 o0ecne4yeHnss U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. KoMIIEKT JIMIEH3MOHHOT0 IPOTPAMMHOI0 00ecIeYeHus :

- OC Astra Linux
- Libre Office
-AntuBupyc Kaspersky

10.2. CoBpemenHnbie npodeccuoHaIbHbIe 0a3b1 JAHHBIX U MH(POPMALMOHHBbIEC CIIPABOY-
HbIe CHCTEMbI:

-Undopmanmonno-npasonas cuctema «Koncynabrant [Lnrocy;
-NudopmanronHo-npaBoBas cuctema «l apanr;
-CucreMa koMiuiekcHOro packpbits nHbopmanmu « CKPYH»: https://skrin.ru

10.3. CepruduuupoBaHHbie NPOrpaMMHbIE M allIAPATHBIE CPEACTBA 3a1UTHI HHGOpMa-
UM - HEe PeIyCMOTPEHBI.

11. Onucanue MaTepUAJIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM AJIs1 OCyLIECTBJIe-
HUs 00pa30BaTEJbLHOI0 MPOLECCa M0 JUCHHIIIHHE

MartepuanbHo-Texauueckas 6aza Kpacnomapckoro dunmana O@UHAHCOBOTO YHHUBEPCH-
TE€Ta COOTBETCTBYET JIEWCTBYIOIIMM MPOTHUBOMOKAPHBIM MpPaBHJIaM M HOpMaM, 00eCTieUnBacT
IPOBEJICHUE BCEX BUAOB AUCLMIUIMHAPHOW U MEXIMCUUIUIMHAPHOM NOATOTOBKH, MPAKTHAYE-
CKOM M HAYYHO-HUCCIIE0BATEIBCKON paboT 00yJaroNINXCcsl, MPEAYCMOTPEHHBIX YYEOHBIM TIIa-
HOM.

OO0pazoBaTeNbHBIN TPOLIECC 00ECTICUNBACTCS CIEIUATBHBIMUA TOMEIIEHUSIMU, KOTOPhIE
MPEICTABIAIOT COOOM ayIUTOPHUM JIJIsi TIPOBENCHUSI 3aHATUN JICKIIMOHHOTO THUTIA, 3aHATHH Ce-
MUHAPCKOTO THUIIA, BHIMIOJHEHUS KYPCOBBIX paOOT, IPYIIOBBIX U WHIUBUAYAJIBHBIX KOHCYJIb-
TalWi, TEKYIIEr0 KOHTPOJS U MPOMEXKYTOUYHOW aTTECTAllMHU, TOMEIEHUS ISl CAMOCTOSITENb-
HOU palOThl CTYACHTOB U MOMEIICHUS AJI XpaHEHUS! U NMPOPUIAKTUYECKOTO 00CTyKHUBAHUS
yueOHoro obopyaoBaHusi. CrienuaibHble MOMENICHUS YKOMILIEKTOBAHbI CHEIMAIN3UPOBaH-
HOM MeOebl0 M TEXHUYECKUMH CPeICTBaMH OOy4YeHHs, 00eCreUrBaIOIIMMH TIPEICTaBICHNUE
yueOHOH nHpopMaiu O0NbILION ayTUTOPUH, TEMOHCTPAIIMIOHHBIM 000PYI0BAaHUEM.

[Tomernenus s CaMOCTOATENLHON pabOThl OOYJAIOIINXCSI OCHAIICHBI KOMITBIOTEPHON
TEXHUKOH, oOecnednBaromeid A0cTyn K cetu VHTEepHET W AIeKTPOHHOW HH(POPMAIIMOHHO-
obpazoBarensHoO# cpene Kpacnomapckoro ¢guimrana @UHAHCOBOTO YHUBEPCUTETA.
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