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1. EJIM U 3AJJAYUN JUCHUTIJINHBI
1.1. Hean AMCHUIUIMHBI U3YYEHHE CTATHUCTUYECKUX METOJIOB aHajIu3a
JaHHBIX, BKJIIOYas TIPOBEJCHUE MPEIBAPUTEILHOTO  aHajlu3a  JaHHBIX,
OCYIIECTBIICHUE MPOTHO3UPOBAHMSI C TOMOIIbIO AJANTHUBHBIX PErPECCHOHHBIX
MoOJIeliei, OIIeHKY KadecTBa MojeJeil, mpeaoOdpaboTKy CTPYKTypHUPOBAHHBIX
JaHHBIX, METOABI 00yUeHHs 0€3 yUUTENsI, METPUKHU KaueCTBa KJIIACTEPHOTO aHAJIH3a,
MAaIIMHHOE 00y4YeHne Ha Oa3e mpaBHIl.

1.2. 3axa4um 0CBOECHUSA TUCHHUILIIMHBI

- W3Yy4YUTh MPUHLMUIBI, TPOIECC, CTATUW W METOJOJIOTUU Pa3pabOTKH
pemennit Ha ocHoBe UM

- yMeTb  MNpPUMEHATh  IUIaTQOpMbl  JaHHBIX  (OOnauHble U
BHYTPHUKOPIIOPATUBHBIE), IPUMEHsIEMbIE TIPU pa3padoTKe penieHuit Ha ocnose MU;

- YMETh UCIIOJIb30BaTh OCHOBHBIE TexHOoruU DS 1 BigData, nconszyembie
JUISL PELLICHUS TTPAKTUYECKUX 3a/aY;

- 3HaTh OCHOBHBIC BUJBI MPEJCTABICHUS NaHHBIX: TaOJMUYHbIE, TpadoBbIe,
BPEMEHHBIE PSI/bI;

- 3HAET OCHOBHBIE MHCTPYMEHTHI aHa/In3a MaHHbIX RStudio

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII
JucuunnuHa «VIMUTAaMOHHOE MOJEIUPOBAHUE IIPOLECCOB YIIPABIICHUS
OPEeANPUATUIMIY OTHOCUTCS K JUCHMIUIMHAM YacTH, POPMUPYEMON yHACTHUKAMU
o0pa3zoBaTeabHBIX OTHOIIEHUM Os10Ka B1.

3. IIEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHMUSI 11O
ANCIHUIIJINMHE

[Iponecc wu3ydyeHuss OUCHMIUIMHBL «VIMUTAMOHHOE MOJIETUPOBAHUE
MPOLIECCOB  YMPAaBICHUS MPEANPUATASIMI» HAmpaBieH Ha GOpPMHPOBAHUE
CIEAYIOIIUX KOMIIETCHIIUN:

[TK-3 - CrmocoOHOCTH OCYIIECTBIATh U 0OOCHOBBIBATH BHIOOP MPOEKTHBIX
penieHuit mo BugaM obecredeHrss THPOPMaAIMOHHBIX CUCTEM

IIK-5 - CnocoOHOCTh MOJETUPOBATh MPHUKIAJHBbIE OU3HEC-TIPOIIECCHl B
MPOSKTHOM JCATCIbHOCTH

Pe3yabTarhl 00yyeHns, XapaKkTepu3youue

Komnerenuus
chopMHUPOBAHHOCTh KOMIIETEHIIUH

I1K-3 3HaTh OCHOBHBIE CTATUCTUUYECKHAE METO/IHI aHAIN3a
JTAHHBIX
MIPH peNIeHUU MpodeCCHOHANBHBIX 3a1a4

YMeTp ucnosib3oBaTh LHUQPPOBBIE IUIATPOPMBI aHAIM3A
JTAHHBIX JUIsI petieHust npodeccuoHaIbHbIX 3a/1a4

BJ'I.’:II[GTB HABBIKOM  OIIPpCACICHUA MCTPUKH  OLCHKH
pPE3YyJIbTAaTOB MOACIHUPOBAHUA MW KPUTCPHUCB KadCCTBA
ITOCTPOCHHBIX MOI[GJIeﬁ

[1K-5 3HaTh CMOCOOBI MOJCIUPOBAHUS TMPUKIAIHBIX OW3HEC-
IPOIIECCOB JUIsI PEIICHHUS 33/1a4




YMeTh ompenensiTh METPUKH OLEHKUH pPe3yJIbTaTOB
MOJICTUPOBAHUS W KPUTEPHEB KadecTBa ITOCTPOCHHBIX
MOJEJIEN

BraneTs HaBbIKaMU MOJETUPOBAHUSA OW3HEC-TIPOIIECCOB B
cpeae RStudio

4. O BEM N CIUITJINHBI
OO6mass TPyI0EeMKOCTh JUCHUIUTMHBI «VIMHTAIlMOHHOE MOJICTUPOBAHUE
MIPOIECCOB yIIPaBICHUS NMPEANPUATUSIMUY COCTABIISET 4 3.€.
Pacnipenenenue Tpy10€MKOCTH TUCHMILIMHBI IO BUAAM 3aHATUH
ouyHasi popma o0yueHusi

. Bcero | CemecTpnbl

Bunapr yueOHOM pabOThI HACOR 5
AYIUTOpHBIE 3aHSATHS (BCEro) 54 54
B tom uncie:
Jlexuu 18 18
[Ipaktuueckue 3ausarus (I113) 13 18
B TOM 4ucJje B (hopMe NMpaKTUIECKON 13 18
ITOJITOTOBKH
JlabopaTopubie paboTsI (JIP) 18 18
CamocTosiTe/ibHasi padora 90 90
KypcoBoii npoekT + +
Bubl mpoMeXyTOYHOM aTTecTalluy - 3a4eT ¢ N n
OIICHKOM
OO6mr1ast TPy 10EMKOCTb:
aKaJEMHAYECKUE YaChI 144 144
3a4.€]1. 4 4

5. COAEP) KAHUE JUCIHUILJIMHBI (MOAYJIA)
5.1 Copepxanue pasaenoB AUCHMIUVIMHBI W pacnpeaesieHue
TPYA0€MKOCTH M0 BUAaM 3aHATHI
ouHasi popMa 00yueHHUsI

Ne HanmeHnoBanue TeMbl Cogepxanue pasuena Jlexi lpax | JIa6. CPC Beero,
/1 3aH. 3aH. yac
1 IIpenBapurenbHbIi TpeboBaHus K OaHHBIM Ui aHAIH3a H 4 2 4 14 24
aHaIu3 JaHHBIX MPOTHO3WpOBaHMA. HeoOXoauMmMocTh | - 2 - - 2
METOABl HOpMAllM3allMd  JaHHBIX  (Z-
MacITabupOBaHUE, MUHHMAKC).

BrisiBnenne anomanuii (Meton MpBuHa).
CrnaxuBaHuEe BpEMEHHOTO psga. 3ajgaua
CHIDKEHHSI Pa3MEpHOCTH: METO] TJIABHBIX
KOMIIOHEHT

2 [Iporno3upoBanue c Monenu 9KCIIOHECHIIMAJILHOTO 4 2 4 14 24
IIOMOIIBIO aJalTHBHEIX M |CIyIa)KUBaHUA. ABTOperpeccHoHHbIE - 2 - - 2
perpeccuoHHbIX Mojienield  |[mMoxenu.  [IporHo3upoBaHue ¢ OMOILBIO

perpeccuu: JIMHEeWHAs perpeccus,

nonuHOMuanbHas — perpeccus.  Kpusas
pocta. OmeHKa MapaMeTpoB:  MeETOJ
HAMMEHBIINX KBa/IpaToB, MpoBepKa
ycnoBuil ['aycca-MapkoBa. YcrpaHeHue
ABTOKOPPEIISIINN OCTaTKOB




3 3ajnava xiaccupukanuu  |OOmui moaxoxn. Meroas! knaccugukaunu:| 4 2

24

(oOyuenwue ¢ yauTeaem) MeTon Kk Ommwkaimux cocemeit  (knn), - 2
JorucTuueckass — perpeccusi.  HauBHbli
0aifecOBCKHUIl KiTacCH(PUKATOP, pPeIIarolIie
JepeBbs. METpHUKH TOYHOCTH: accuracy,
precision, recall, AUC - ROC, F-measure,
Marpuia HetoyHocTel (confusion matrix).
OneHka KadecTBa MOJIEIHM BPEMEHHOTO
psiaa:

KOO (UIMEHT JleTepMHHALMM, MEeTpPHKa
RMSE.

4 [MpenobpaboTka Conmanpusle cetd, Tpadsl. Bekropmoe| 2 4

24

CTPYKTYPUPOBAHHBIX npezacTaBieHne  y3aoB  rpada.  O0630p - 4

JTAHHBIX MeToi0B 3MOequnara rpados: deepwalk,
node2vec W 1p. YPOBHH INpEACTaBICHHS
nanueix: ODS, DDL, cemaHTHYeCKuit
CJIOM, MOJICTb JTAHHBIX

5 Mertonsr 00y4eHus 6e3 Texnomorun DS u BigData misa pemenns| 2 4

24

YUUTeINs mpakTHdeckux 3amad. OOydenme 0e3 - 4
YIUTEIs.

Knacrepuszanus. Mepsl CXO/ICTBa,
UCTIOJIb3yEeMBlE B KJIACTEPHOM aHalIM3e.
MeTonpl KJlacTepH3alMy, HepapXHyecKas
KJIacTepu3anus, KJIacTepu3anus,
OCHOBaHHas Ha IUIOTHOCTH Ha IIpuUMepe
DBSCAN. Affinity propagation, Meron k-
cpemHux kmeans. BriGop ontmMmambHOTO
gpcna  KJIAcTepoB, OIS METOOB,
TpeOyloMX  JaHHBIA  THUIeprIapaMerp.
MogensHple MeTonsl Ha npumepe EM
MeToza, CeToYHas KJIacTepu3anus
MeTpHkH KadecTBa KIaCTEPHOTO aHAIH3a.
Mertpuku, HCTIONB3YIOLIHECS TSt
CpaBHEHHSI pPE3yJIbTaTOB KJIACTEPH3AINN
pa3sHBIMH ~ METOJaMH:  TOMOTEHHOCTb,
monHoTa, adjusted rand index, adjusted
mutual information u 1.1

6 MainnnaHOe 00yueHre Ha  |OCHOBHBIE MOHSTHUS: MpaBHiIa, MOAAEPXKKa, [ 2 4

24

6aze npaBuI noBepue. MeToJ MOMCKAa acCOLMATHUBHBIX| - 4
npaBun Apriori. [loaroroBka AaHHBIX O
TpaH3akIUsX. YacTOTHbIE  AUArpaMMbl
9JIEMEHTOB

Hroro| 18 18

18 90

144

HpaKTquCKaH IIOoATOTOBKAa IIpU OCBOCHHMU JTHUCHHIIIMHBI

(Momymst)

POBOANUTCS ITyTEM HEMOCPEACTBEHHOTO BBIMOIHEHUS 00YyYalOIIUMUCS OTEIbHBIX
3JIEMEHTOB PabOT, CBSA3aHHBIX C Oyayiied mpodecCUOHANBHOU AESTEIbHOCTHIO,
CHocoOCTBYIOMUX (HOPMHUPOBAHHIO, 3aKPEIUICHUIO U Pa3BUTHIO TMPAKTUYECKUX
HAaBBIKOB M KOMIIETEHLIMM MO MNPOQUII0 COOTBETCTBYIOIIEH 00pa3oBaTEbHOU
IPOrpaMMbl Ha MPAKTUYECKUX 3aHIATHUIX U (WIK) Ja00paTOpHBIX padboTax:

No [lepeueHb BBIMOTHIEMBIX 00YYAIOIIMMHUCS OTACIBHBIX JIEMEHTOB dopMupyembie
0 /;1 paboT, CBSI3aHHBIX ¢ OyayIiei mpodeccuoHaIbHOM npo¢eCcCHOHATBHBIC
JIeSITEIbHOCTHIO KOMIIETCHITUHU
1 |3amaga cHMKEHHS Pa3MEPHOCTH: METO I'IaBHBIX KOMIIOHEHT I1K-3, IIK-5
2 |OmeHka KadecTBa MOJICNM BPEMEHHOTO psina: KoddduimeHt [1K-3, IIK-5
JerepMuHanyu, Metpuka RMSE.
3 |Ouenka mapaMeTpoB: METOJ HAaUMEHBIINUX KBaJpaToOB, MPOBEpKa [IK-3, I1K-5
ycinoBuii I'aycca-MapkoBa.
4 |YpoBuu mnpexactaBienus gaHubix: ODS, DDL, cemanTuueckuii IIK-3, IIK-5

CJIOM, MOJIETTHh JAHHBIX




S5 |MeTpuku, UCHONB3YIOIIMECS [UII CpPAaBHEHMsS PE3yJIbTATOB I1K-3, IIK-5
KJIACTEPU3ALMA PAa3HbIMH METOJAaMHU: TOMOTE€HHOCTb, IIOJIHOTA,
adjusted rand index, adjusted mutual information u T.11.

6 |llonroroBka AaHHBIX O TpaH3aKUUAX. YacTOTHBIE IHUAarpamMMbl IIK-3, IIK-5
3JIEMEHTOB.

5.2 IlepeveHb 1a00paTOPHBIX padoT

1. IMnardopma kaggle: mouck maHHBIX, 3arpy3ka u onucanue. CHUKEHUE
pasmeproctu MI'K.

2. lTlpuMeHeHne HOpMaNHM3alliyd JaHHBIX, Kiaccudukamus MeroaoM k
ommxanmmx coceaeil. [[poruo3npoBanre BpEMEHHBIX PSIOB.

3. Inardpopma kaggle: mouck naHHBIX, 3arpy3ka U onucanue. CHUKEHUE
pasmepHocty MI'K. IlpuMeneHue HopManu3aluy JNaHHBIX, KilaccUUKaius
metonoM k Onmmxaiimumx coceneit. [IpoBepka HaIMUYUs NPOMYCKOB, HOPpMaIHU3aLUs
nanubix. Knaccudukarus: meton KNN, HauBHBIN OaliecOBCKU Kiaccudukarop,
jgoructuyeckas perpeccus. OLeHKa KayecTBa KiacCuUKaIuu.

5. IlocTpoenue Moaeneil BpEMEHHBIX PSAOB U TPOTHO3UPOBAHUE.

6. 3amaun TOWCKA TMOXOXKUX TMpoPuied B CONUAIBHBIX CETAX IS
MIPOJBUKEHUS MMPOAYKTA/YCIYTH.

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBerctBHM ¢ yd4eOHBIM IUJIJAaHOM  OCBOCHHE  JIMCIIMILIAHBI
NpeIyCMaTPUBAET BBIMOJHEHWE KypCOBOTO MpPOEKTa B 5 ceMmecTpe Al OYHOM
dbopmbl 00yUEeHUS.

[IpumepHass TemaTuka KypcoBoro rmpoekta: «l[IpumeHeHne wmeTomoB
sMOenuHra y3j0B rpada, Ha MpUMEpe COlUaIbHOro rpada, MoJy4eHHOTO W3
COLIMAIIBHOM CETU»

3anauu, penraeMble IPU BBIMTOJIHEHUH KyPCOBOTO MTPOEKTa:

* BusyanusupoBate rpad B cmern makere gephi/cytoscape. OneHUTH
OCHOBHBIC TapaMeTpbl Y3JI0B rpada - METPUKH LEHTPAIbHOCTH, IUAMETD,
IUIOTHOCTh Tpada, page rank, monmymspHocTh. Packpacuth y3mbl Trpada 10
MOIYJISIPHOCTH.

* BpmonHuT, AMOCIIMHT TPEATIOKEHHOTO Trpada. YKaXKUTE UHCIO
3JIEMEHTOB B KaXXJIOM BekTope. Mcmonp3yiiTe nOoKyMeHTanuioo Kk word2vec wiu
CBOMCTBO shape K Mmoyry4eHHOI MaTpulle SMOEAIMHTOB ISl OTBETa HAa BOIPOC.

*BBINOTHUTE BU3YyaIu3aliio TaHHBIX B HOYTOYKe. Kakoe konmmaecTBo rpymm
MO>KHO BBIJICIIUTH ONTUPASICh HA BU3YaJIbHBIN aHAIN3.

*Haiitu 3 y31a, HauboJsiee cxoxue ¢ opranuzaTopomM 1. OLeHuTs Mo MoIenu
u3 gephi. /laTb OoTBET B KauecTBe HOMEPOB Y3J10B. Uepe3 ATH y37bl MOXKHO
OTIPECTUTh COOPTraHU3aTOPOB, KOOPAWHATOPOB [UIsI BOJOHTEPOB HA BPEMs
COPEBHOBAHUM.

*Bhruncnure Mepy CXOJCTBa MEX]y TJIaBHBIM TPEHEPOM U TPEHEPOM W3
npyroro peruoHa. OtBer npaiite B Bujae uuciia. CamMOCTOSATEIBHO OMPEICTUTE
HOMEpa y3710B Tpada Jyisl penieHus 3a1a4uu.




*BBINOJHUTE KI1acTEpHBIN aHanu3. KiacTepHbIl aHaIN3 TO3BOJIUT BBIICIUTh
TPYIIBI IO CXOXKECTU M, B YAaCTHOCTH, ONPENEITUTh OMMNKHUN KpyT BIUSHUS
MOJIb30BATEIICH, HA KOTOPBIX MOKET OKa3bIBATh BIUSHUE 33JJaHHBIN MOJIb30BATENb.
Meromom DBscan (), Affinity propagation, k-medoids. Ucmons30BaTh KOCHHYCHOE
paccTosHHE.

* BeimonHuTh Busyanuzamuio. Yucno kinactepoB s k-medoid mogoOpath
110 3HAYEHUIO CUITy3Ta. B KauecTBe 0TBETa BBECTH BHIOPAHHOE YMCIIO KJIACTEPOB.

KypcoBoii mpoekt Bkiwo4aT B ceOs TrpadHUuecKyrd 4acTb M PacyeTHO-
MOSICHUTENbHYIO 3aIUCKY.

7. OHEHOYHBIE MATEPUAJIbI 1151 IPOBEJAEHUA
INPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIIUXCA ITO

TUCHMUIIINHE

7.1. Onucanue noka3arejieid 1 KpUTepHeB OLCHUBAHUSA KOMIIETEHIIMIA
Ha Pa3JIMYHbIX 3Tanax ux GopMUPOBaHMS, ONTUCAHHE LKA OLEHUBAHUS
7.1.1 DTan TeKymero KOHTPOJsi
Pe3ynprarel TEKymIero KOHTPOJISI 3HAHUM M MEXKCECCUOHHOW aTTECTalWH
OLICHMBAIOTCS MO CIEAYIOIIEH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.

PesynbTaThl 00yuyeHus,

Komme- XapakTepusyoume Kputepun
S— cq)gpM“p[:)BayHHTc“ ouele)ﬂmsg s ATTecToBaH He atrecroBan
KOMIIETCHIIUH

IK-3 3HaTh OCHOBHBIE ITonHoe uiu yacTU4YHOE Brimonnenue pabor | HeBpimonmneHue
CTaTUCTHUYECKUE METO/IbI |TOCEICHUE JIEKIMOHHBIX, B CPOK, paboT B CpOK,
aHaJIN3a JaHHBIX MPaKTHYECKUX U JJaOOPATOPHBIX | MPEyCMOTPEHHBIN | MpeayCcMOTpEeHHBIH
IIPU pPELICHuU 3aHITHH. B paboumx B paboumx
podecCHOHANBHBIX Bemonnensie CPC, YO, 110 IIpOrpaMMax IIpOrpaMMax
3a/1a4y
VYmers  ucnonbs3oBaTh|IlonHOE MM yacTHYHOE Brmmonnenue pabor | Hebimonnenue
IUGpPOBBIE  TUIATPOPMEI|TOCETICHUE JICKITHOHHBIX, B CPOK, paboT B CpOK,
aHaM3a JAHHBIX I |PaKTHYECKUX U Ja0OPATOPHBIX | MPEeayCMOTPEHHBIH | IpeayCMOTPEHHBII
perIeHus 3aHATHUH. B paboumx B paboumx
po¢heCCHOHATBHBIX Bemomuensie CPC, VO, T10 porpaMMax porpaMMax
3a1a4
Bnanets HaBbIkoM [l IonHOE MM yacTuyHOE Bremonaenue pador | HeswimomHenne
OTIPENICICHNST  METPHKH |[TOCEIICHNE JIEKITMOHHBIX, B CPOK, paboT B CpOK,
OIIEHKHU pe3yIBTaTOB|MPAKTHYECKHIX U JTa0OPATOPHBIX | MPEAYCMOTPEHHBIN | IpeayCMOTPEHHBII
MOJEIUPOBAHUS u|3aHATHi. B paboumx B paboumx
KpHUTEpUEB kauectBa|Brmonnensie CPC, YO, I10 porpammax porpaMmmax
MOCTPOCHHBIX MOJIeNICH

IK-5 3HaTh cniocoObl|[ToTHOE UM YacTHYHOE Beimonaenue pador | HessimonmHenue
MOJIEINPOBAHUS MOCEIICHUE JIEKIIMOHHBIX, B CPOK, paboT B CpOK,
NPUKIAIHBIX  OM3HEC-|NpakTHYEeCKUX M J1a00paTOPHBIX | MPEIyCMOTPEHHBIH | peayCMOTPEHHbIH
MIPOLIECCOB sl PEIICHUs |3aHATHIL. B paboumx B paboumx
3aJ1a4 Brmonnensle CPC, YO, 110 MporpamMmmax MporpamMmmax
YmeTs onpenenarts|IlonHoe nnu yacTuuHOE Brmonnenue pabor | Hebimonnenue
METPUKU OLIEHKH | TOCEI[EHHE JIEKIINOHHBIX, B CPOK, paboT B CpOK,
pe3yIBTaToOB MPAKTHIECCKHUX U JTA00OPATOPHBIX | IPEAYCMOTPEHHBIH | IpeTyCMOTPEHHBII
MOJICITAPOBAHHUS H|3aHATHH. B paboumx B paboumx
KpUTEPHEB kadectBa|Bremomnensie CPC, YO, T10 porpaMMax porpaMMax
TIOCTPOCHHBIX MOJIeNICH
Bnanets HaBbikaMu | [TostHOE nn yacTuuHOE Bremonaenue pador | HeswimomHenne

MOJIEIMPOBAHUs OM3HEC-

IIOCCIICHUEC JICKIIMOHHBIX,

B CPOK,

paboT B CPOK,




MPOIIECCOB B cpele|mpakTHUSCKUX U Ja0OPaTOPHBIX | MPEIyCMOTPEHHBIN | IPEAyCMOTPEHHBIN
RStudio 3aHATHH. B paboumnx B paboumnx
Brimmoanensie CPC, VO, 110 nporpaMmmax nporpaMmmax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJISI 3HAHUI

PesynbpTaTel MPOMEXYTOYHOrO KOHTPOJS 3HAHUM OLEHUBAIOTCA B S

ceMecTpe sl O9HOH (OpMBI 00YUIEHUS TI0 YETHIPEXOALTLHON CUCTEME:

«OTIIMYHOY;
«XOPOLIOY;

«YAOBJICTBOPUTCIIBHO»
«HCYAOBJICTBOPUTCJIBHO) .

PesynbTaTsl 00yueHus,

Komme- XapaxrepHsyroumne Kpurepnu OT1IM4YHO Xopomo YaoBi. Heynosu.
TeHuus | C¢POPMHPOBAHHOCTD OL[EHHBAHUS
KOMICTCHIINH
TIK-3 3HaTh OCHOBHBIC Tect Brmonnenne | Bemonnenne | Beimonnenune B Tecte
CTaTHCTUYECKHUE tecta Ha 90- | Tecra Ha 80- | Tecta Ha 70- | menee 70%
METOIbI aHAIM3a 100% 90% 80% MIPaBUIBHBIX
JAHHBIX OTBETOB
MIPU PEIICHUU
po¢heCCHOHATHHBIX
3aJ1a4
VYMmers wucnons3oBaTs|Pemenue 3agaun IIponemonctp | IlponemoncTp | 3amauu He
U(ppPOBBIC CTaHJAPTHBIX pCIICHBI B HUpOBaH HpOBaH peIIeHBI
w1aThOopMBl  aHATH3a |IPAKTHICCKUX IIOJIHOM BEPHBIA X0 | BEpHBIH XO1
JAHHBIX U pelIeHUs [3a1aq 0o0BeMe U |peUICHUsS BCEX,| pEIICHIS B
po¢eCCHOHATHHBIX MONYYCHBI |HO He MOTy4YeH | OOJBIIMHCTBE
3a7a4 BEpHBIE BEPHBII OTBET 3a7a4
OTBETHI BO BCEX
3a7a4ax
Bnanerts HaBbIKOM |Perenue 3amaumn [Iponemonctp | [Ipogemonctp | 3amaum He
OTIpe/IeIICHUS TIPUKITaTHBIX peIIeHbI B WPOBaH HUPOBaH peIIeHb
METPHUKH OILICHKH [3a/1a4 B TTOJTHOM BEPHBIN X0J] | BEpHBINA X0
pe3yNbTaToOB KOHKPETHOM 00BeME U |pellICHUs BCEX,| pEIICHHS B
MOJIETTUPOBAHUS H|mpeIMeTHOM MOJIYYEHbI |HO HE MOJIy4eH| OONBIINHCTBE
KPUTEPHEB KauecTBa|o0macTu BEpHBIE BEpHBII OTBET 3a1a4
MOCTPOECHHBIX OTBETHI BO BCEX
MOJIENICH 3a/1a9ax
TIK-5 3HaTh criocooObl| Tect Brmonnenne | Bemonnenue | BeimonneHnue B Tecte
MOJEIMPOBAHUS Tecta Ha 90- | Tecrta Ha 80- | Tecta Ha 70- | meHee 70%
MPUKITAIHBIX OH3HEC- 100% 90% 80% NpaBUJIBHBIX
MIPOIIECCOB ISt OTBETOB
pelIeHus 3a1a4
VYMmers onpezensats|Pemenne 3amaun IIponemonctp | [lponemoncTp | 3amaun He
METPUKA OIICHKH | CTAHJAPTHBIX peIIeHs B HpOBaH HpOBaH peIIeHBI
pe3yIbTaToOB MPAKTUIECKUX ITOJTHOM BEPHBIA X0A | BEpHBIH XO1
MOJICTTUPOBAHUS H|3ana4 o0beMe U |pelIeHus BceX,| pelieHus B
KpUTEPUEB KayecTBa MOJIYYEHBI |HO HE MOJIy4eH| OONBIINHCTRE
MTOCTPOEHHBIX BEpHbBIC BEPHBIN OTBET 3a7a4
MoOJIeNeH OTBETHI BO BCEX
3a7a4ax
Bnagers  HaBblkamu|PemieHue 3agaun ITponemonctp | IIponemonctp | 3amauu He
MOJIETTUPOBAHUS MIPUKIIATHBIX pelIeHbI B HMpOBaH HpOBaH pelIeHbl
Om3HEC-TPOIIeCCOB  B|3a1ad B TTOJTHOM BEPHBIA X0 | BEpHBIN X0
cpene RStudio KOHKPETHOH o0beMe W |pemieHnus BceX,| pemieHus B
MIPEeIMETHOM MONYYCHBI |HO HE MONTy4YeH | OOJBITMHCTBE
obnactu BEpHEIC BEPHEII OTBET 3a7a4
OTBETHI BO BCEX

3a7a4ax




7.2 IlpuMepHbI T1epeYeHb OLEHOYHBLIX CpeACTB  (THIIOBBIE
KOHTPOJIbHBbIC 32/IaHUSl WJIH HHbIe MAaTepHAJIbl, HEOOXOAUMBbIE VISl OLICHKH
3HAHU, YMEHUI, HABBIKOB U (WJIH) ONBITA JeATeIbHOCTH)

7.2.1 llpuMepHbBIii NepeYeHb 3aJaHNH VISl OATOTOBKHU K TECTUPOBAHUIO

Bompoc 1. IlpoBoaurcsi wuccinenoBaHue JIUHAMUKA HSKOHOMHUYECKOTO
IIOKA3aTeNs - TaHHbIE IPEACTABIIEHBI B BUJIE BPEMEHHOTO psiaa. Eciu psaa cogepkut
MHOTO aHOMAJIUH 1 BBIOPOCOB, U U3-3a 3TOTO TPYIHO OOHAPYKUThH TEHICHIIUIO, YTO
CIEAYET CeNaTh CO 3HAUEHUsIMU psAa?

l. psil HyKHO YCPEHUTH

2. psl HYy’HO CIJIaJINTh

3. pAll Hy’KHO HOPMHUPOBATh

4. 3Ty CUTYyallUIO HEIb3sI UCIIPABUTD

Bompoc 2. Jlnsg Kakux Lened MCHOJb3yeTCs HauWBHBIA 0ailleCOBCKUI
KJaccupukaTop?

1. crmaxxuBaHue BpEMEHHOTO psijia

2. IPOTHO3UPOBAHKE BPEMEHHOTI'O psifa

3. BbIYMCIIEHHE KO3(PPUIIMEHTOB MOJIENIN PETPECCUU

4. oTHeceHue 00bEKTa K HEKOTOPOH rpymrne

Bormpoc 3. Jlns kakuxX TUIOB MEPEMEHHBIX HCIOJIB3YETCs JIOTHCTHYECKas
perpeccusi?

1. HenpepbIBHAs

2. KaTeropualibHasi C paHKUPOBAHUEM

3. LIeJI0YUCIIEHHAs

4. GunapHas

Bompoc 4. OT 4yero He 3aBUCUT MIMPHHA JOBEPUTEITHLHOTO MHTEpBAJA IS
MPOTHO3a 10 KPUBOU pocTa?

1. oT puHBI pana (KoJuyecTBa HAOIIOCHUN )

2. OT TOBEPUTEIHHON BEPOSATHOCTH (BEPOSTHOCTH TIOIAIaHUS B MHTEPBAJ)

3. OT cpeHero 3Ha4YeHHsI HCXOIHOTO BPEMEHHOTO psija

4. OT CpeTHEKBAAPATUIECKOTO OTKJIOHEHHS OCTATKOB MOJIEIH

Bompoc 5. Jlnga  BenwuwHBI  MHQISAIMA ~ TIOCTPOCHO  ypaBHEHHE
MHOXXECTBEHHOU perpeccuu f(x, z)=8.4—1.4x+0.008z, rne X - 3HaYE€HUE YPOBHS
6e3pabotuiisl (B mpoientax), z - 3Hadenue BBII mo TITIC (B muapa. mommapax
CIIIA). KakoB ypoBens uHbsMH 1Ipu 0e3padoTuiie 8.3 % u 3nauennu BBII mo
[IIC 2045 mapa. nomtapoB? OTBET MPUBECTH B BUJIE YKCIIA C TOYHOCTHIO J10 JBYX
3HAKOB IOCJIE 3aIATON

Bonpoc 6. B perpeccuro i NPOrHO3WPOBAHMS YPOBHS  3apIUIaThI
paboTHHKAa HEOOXOJMMO BKIIOUWTH HH(MOpManmuio o ero obpa3zoBaHuu. Kak
Ha3bIBAETCA TEPEMEHHas, KOTopas ONUChIBaeT 3Ty wuHbpopmainuo? Obparurte



BHHMAaHUE - HY>)KHO yKa3aTh HE TUII IEPEMEHHOM (KaTeropuaibHas U T.1.), a €€ POJib
B YPABHEHHUU PETPECCUMN.

Bonpoc 7. Jlns kakuxX BPEMEHHBIX PSAOB JIYUIlE€ HCHOJB30BaTh MOJIEIb
XoinpTta?

1. 5Ta MOJIETH XOPOIIIO MPOTHO3UPYET JIFOOBIEC PSJIbI

2. psia C TMHEWHOM TEHICHIIMEW U IEPUOJUYHOCTHIO

3. psill ¢ IEPUOANYHOCTHIO 0€3 JIMHEHHON TeHICHIIUH

4. psan ¢ TUHEWHOU TeHJICHIIMEH 0€3 MepUOIUIHOCTH

Bompoc 8. Jlns pemenus Kakoi 3aauu UCIIOIb3yeTcss MeToa k Omkaimmx
cocenen?

1. oTHECEeHUE 00BEKTA K HEKOTOPOU TPYIIIe

2. cria)XxuBaHUE BPEMEHHOTO psizia

3. IPOTrHO3MPOBAHUE 3HAYEHUS HENIPEPHIBHON NIEPEMEHHOM

4. orieHKa 3HAYUMOCTH K03()(PHUIIMEHTOB perpeccuu

Bompoc 9. Kakoe TtpeboBaHME K 3HAYEHUSIM BPEMEHHOIO psga He
NpeabsABIACTCS B 00111eM citydae?

1. oIHOPOAHOCTH

2. KaTeropuajibHOCTh

3. MOJIHOTA

4. cOnIOCTaBUMOCTh

Bormpoc 10. B perpeccuro /st mporHo3upoOBaHusl MPUOBUTH HEOOXO0IUMO
BKJIFOUUTh WH(OOPMAIIMIO O TOM, B KAaKOW KBapTajl rojaa MPOUCXOJIUT pacyer.
CKoJIbKO OMHAPHBIX TIEPEMEHHBIX HY>KHO BBECTH JJIs yueTa 3Tor nHpopmarun?

1. GuHapHOI MepeMEeHHOH Helb3sl OMUCcaTh 3Ty HH(DOPMALIHIO

2. 1BE€ NMEPEMEHHBIE

3. TpU NIEpEMEHHBIE

4. onHY IEPEMEHHYIO

7.2.2 IlpumepHblid NepedYeHb 3aJaHMM VISl PelIeHUs] CTAHJAAPTHBIX
3aaa4

Bormpoc 1. Kakoe 3nauenue nudra cBUIETEIBCTBYET O TOM, YTO COBMECTHAS
MOKYIIKa TOBapoB X U Y MaJloBEpOsiTHA?

1. bosbnie e TUHUALIBI

2. MeHbI1Ie € TUHULIBI

3. Exqununa

Bormpoc 2. Beibepere Bce BEpHbIE YTBEPKACHUS

1. Meron knactepuzaunu DBScan mo3BosisieT BBIAEIUTD IIyMOBBIE 0OBEKTBI

2. KopHeBble 00beKTBHI B MeTOAE KiacTepuzanuu DBScan noikHbl ObITh
OKpPY>XEHBbl JAPYrUMHU OOBEKTaMHU Ha PACCTOSHUM He Oojee DJICHIOH U UuX
KOJIMYECTBO MPEBBIIIAECT 3HAUCHHUE TUIIepHapaMeTpa m.



3. Merona knactrepusanuu DBScan He 4yBcTBUTENEH K JOpME KIIACTEPOB

4. Meton knacrepuzainnu DBScan He TpeOyeT 3apaHee 3a/1aBaTh KOJIMUECTBO
KJIACTEPOB

5. Meron wmacrepuszanmu DBScan Tpebyer Ha BxozIe ONpeeiTHThH
KOJIMYECTBO KJIACTEPOB

6. KopHeBbie 00bekTHl B MeToA€ Kiactepuzanuu DBScan noikHbI ObITh
OKpPYKEHbl ~ JPYIrMMH  OOBEKTaMHM U  HMX  KOJMYECTBO  ONpenessercs
rurepnapaMeTpomM m

Borpoc 3. ArnomeparuBHasi uepapxudeckas KjiacTepu3aius

1. [To3BoJIsIET BBISIBUTH IITYMOBBIE OOBEKTHI

2. TpebyeT HaXOXKJIEHUSI PACCTOSHUM MEXKY KacTepaMu

3. I1o maHHBIM B X0J1€ KJIACTEPU3ALIMH TTO3BOJISIET MOCTPOUTH ACHAOTPAMMY
4. CTpouT TOJIBKO 33JJaHHOE 3apPAHEE YHUCIIO KIACTEPOB

Borpoc 4. Uto sBisieTcst pe3yJIbTaToM MpoIeaypbl SMOeIuHTa Y3108 rpada’?

1. ITpu momoIu 3KCIiepTa o YUCIIy y3J0B rpada OyaeT mocTpoeHa BHIOOpKa
00BEKTOB ¢ HA0OPOM TTPU3HAKOB.

2. Jlns rpada Oyner mpuMeHEHa MOJENb JUCTPUOYTUBHOW CEMAHTUKU
Word2Vec

3. s xkaxaoro pedpa rpada OyneT MoaydyeH BEKTOP YHUCIOBBIX 3HAYCHUM
3apaHee 3aJJaHHON JIJTUHBI d.

4. Ilns kaxpaoro ysia rpada OyAeT MOJTydeH BEKTOP YHMCIIOBBIX 3HAYCHUM
3apaHee 3aJJaHHOU JTUHBI d.

Bormpoc 5. Kakyro U3 npenoKeHHbIX Mep KauecTBa KJIACTEPHOTO aHaIM3a
MO>KHO HCIIOJIB30BaTh JUIsl TOJ00pa YKMCia KJIacTepOB, HApUMep, sl MeTona k-
means.

1. MI

2. AMI

3. NMI

4. Cunyat

Bonpoc 6. Kakoil Mepe s oOmnpenesieHus: acColMalli COOTBETCTBYET
ONpeJIeJICHHUE: MOKa3bIBa€T TO, KaK 4acTo ToBapbl X W Y TOSBISIOTCS BMECTE,
OJTHOBPEMEHHO YUMTHIBAsI, C KAKOW YaCTOTON MOSBIISAETCS KaX bl U3 HUX?

Bompoc 7. Kakoit u3 mnpemioKeHHbIX KPUTEPUEB KayecTBa IO3BOJISET
OIICHUTH KAYECTBO KJIACTEPHOT0 aHajn3a 0€3 NCTUHHBIX 3HAYEHHI KJIacCOB.

1. V-mepa

2. 'oMOreHHOCTh

3. F-mepa

4. Cunyat

Bonpoc 8. MmeroTca pe3ynbTaTbl KIACTEPHOrO AaHajdv3a MPOBEICHHOTO



IBYMsI MeTolaMU. BeiOepere Mephl KauecTBa, KOTOPBIC TIO3BOJISIOT CPABHHUTH ATH
PE3YJIbTATHI:

1. Adjusted mutual inforamation

2. V-mepa

3. Adjusted rand index

Bompoc 9. Kaxoit u3 BapuantoB ¢yHkuuu Softmax siBiasiercs HambOosee
3aTPaTHBIM C TOUYKHU 3PEHUS BHIYUCICHHUS?

1. Uepapxuueckuii Softmax

2. Softmax

Bomnpoc 10. Ecnin ucnionws3yercs msarkuii k-means (onupasich Ha EM-Merton),
TO LIEHTPBI PACCUUTHIBAKOTCA:

1. mo oOBeKTaM B paMKax KaKJI0TO KiacTepa

2. 1o Bcew BBIOOPKE 0OBEKTOB

7.2.3 IlpumMepHbIi IepeYeHb 32IaHUH /151 PeleHUs MPUKJIAIHBIX 32124

PaccmarpuBaercss HaOOp BpPEMEHHBIX  PSJIOB, COCTABJICHHBIX W3
SKOHOMUYECKHUX MOKa3aTeael HECKOIbKUX PErMOHOB Poccruy 3a HECKOJIBKO JIET:

-CpelHEMECsYHasi HOMHUHAJIbHAasi  HAuMCIICHHass 3apaboTHas  IUiaTta
pabOTHUKOB M0 MOJHOMY Kpyry opranuzanuii, KoctpoMmckas 061acth, B pyOssix -
¢ ssuBaps 2013 mo nekabps 2021 roaa;

-CpeTHEMECAYHOE 3HAUCHHUE MHJEKCa MOTPEOUTENbCKUX LIEH HAa CBEXKHUE
nomMu0psl, Peciybnuka bypsitus - ¢ suBaps 2013 no nexadbps 2021 ropa;

-TOJI0BOM YPOBEHB 0e3paboTuilbl HaceaeHus B Bo3pacte 15-72 net, Tomckas
0011., B iporieHTax - ¢ 2000 mo 2021 rox;

-BHYTPEHHHUE 3aTpaThl Ha HAY4YHBIC HUCCleoBaHUS U pa3paboTku, CaHKT-
[TeTrepOypr, B MiH. py06. - ¢ 2010 mo 2021 rog.

Heobxoaumo oOleHUTh OCOOCHHOCTH IWHAMHKH 3HAYCHHH M TOCTPOUTH
MPOTHO3bI C UCTIOIB30BAHUEM MOJIXOASIINX MOJIECTIEH.

PexomeHyeTcs HCob30BaTh:

-JIMHEUHYI0 MOJIeNb JUIsi BPEMEHHOro psga (ee MOXHO MOCTPOUTH C
nomolibio pynkuuu tslm() u3 makera forecast);

-anantuBHble Mojenu XojbTa U XoibTa-BunTepca (00e peanusyrorcs c
nomoipio pynkuuu HoltWinters() n3 06a3oBoii OuOIMOTEKH).

[ITar mporHo3a u HE0OXOUMBIE TTapaMeTPhl YKa3aHbl B BOIIPOCaX TeCTa.

Bompoc 1 Ykaxure criporHo3upoBaHHOE 3HAYEHHUE YPOBHs 0€3paboTHIIbI B
2024 romy, moyrydeHHOE I MOJEIN XOojbTa 0e3 3aJaHus mapamMeTpoB. YKa3aTh
TOJIBKO YUCJI0, 0€3 eIMHUI] U3MEPCHUSL.

Bormpoc 2. Ykaxurte CriporHO3UpOBAaHHOE 3HAYCHHE 3apaOOTHON TIIaThl B
deBpane 2022, momydeHHOE I MOJENH XOJIbTa-YUHTEepca O0e3 3amaHus
napaMeTpoB. YKa3aTh TOJBKO YHCIIO, O€3 €AMHULl U3MEPEHHUSL.



Bonpoc 3. VYkaxure CHOpPOTHO3MPOBAHHOE  3HAUYEHUE  MHIEKCA
NOTPEeOUTENHCKUX 1I€H B siHBape 2022, moaydeHHoe jist Mojienu XoabTa- Y MHTepca
0e3 3aaHus mapaMeTpoB. YKa3aTh TOJBKO YUCIO, 0€3 eUHUI] N3MEPEHUSI.

Bomnpoc 4. Ykaxure CIpPOrHO3MPOBAHHOE 3HAYEHHE 3aTPAT HA HAYYHYIO
IeATeNbHOCTh B 2022 roay, MOIy4YeHHOE JJISl IMHEMHOW MOJIETN. Y Ka3aTh TOJBKO
4YuCi0, 0€3 eANHUIL U3MEPEHUSL.

Bomnpoc 5. YkaxuTte ciporHO3UMpOBaHHOE 3HAYEHHUE 3apaOOTHOMW IIIaThI B
despane 2022, noxyyeHHOE AJi1 MOJEIN X0JIbTa-Y MHTEpca Ipy napaMmerpax ainbdpa
=0.1, 6era = 0.9, ramma = 0.4. YkazaTbh TOJIBKO YUCII0, 0€3 AMHUI] U3MEPECHUS.

Bonpoc 6. VYkaxure onTUMaibHOE 3HAYEHUE I[apaMeTpa raMmma,
MOJIYYEHHOE TP TOCTPOEHUU MOJIENH X0JIbTa-Y UHTEpca 0e3 3a/1aHusl TapaMeTPOB
JUTSI HHJIEKCA TIOTPEOUTEBCKUX TICH.

Bompoc 7. 3naummbl m Ha ypoBHe 3HauuMocTH 0.05 k03 dumeHTH
JMHEWHOW MOJIENU, TOCTPOCHHOU [IJIsl psifla 3aTpaT Ha HAY4YHYIO JEATEIbHOCThH?
BriGepute oquH OTBET:

A. BepHo

b. Heepno

Bomnpoc 8. Vkaxure 3HaueHue kodPuIMeHTa JeTepMHUHAIMUA JTUHEHHOM
MOJI€JIH, TOCTPOSHHOM 7S psijia 3aTpaT Ha HAYYHYIO JeATEIbHOCTD.

7.2.4 IlpumepHBbIii IepevYeHb BOMPOCOB ISl MOATOTOBKH K 3a4eTy
He nmpexycMoTpeHO y4eOHBIM TUIAaHOM
7.2.5 IlpumepHbIiil epevYeHb 3aJaHUI I MOATOTOBKH K K3aMEHY
1. OnpeneneHure CUCTEMBI U €€ COCTaBIISIONINX
. [IpocThie U CIHOKHbBIE CUCTEMBI
. CucTeMHBIN OAXO0
. TouHbI€ U OLIECHOYHBIE MOJIEITN
. OCHOBBI OCTPOCHUST MOJIEIIEN
. Knaccuduxkanus MmoaenupoBaHusi CUCTEM
. MareMatnyeckoe MOJIeTMPOBaHHE
. AHUIUTUYECKUE U UMUTAIMOHHBIE MOJICIIH
9. ®opmarnbHasg MOJIENIb 00bEKTA
10. TunoBbie MaTeMaTUYECKUE CXEMbI
11. Cuctembl MaccoOBOTO 0OCTYKUBaHUS
12. Knaccuduxarus CMO
13. Tlotok 3asiBok. Bpemst o0cmykuBanus
14. CMO 6e3 moTeps ¢ HEOTPAaHUYEHHBIM OKHJIAHUEM M UCTOYHUKOM C
OECKOHEYHBIM YUCJIOM TpeOOBaHUI
15. OcHOBHBIE TpeOOBaHUS K MOJEIH
16. DTanel MOETMPOBAHUS CUCTEM

03O\ L KW



17. IlonaTtre MOIEIBHOTO BPEMEHH

18. [IpuHLIMIIBI OpraHU3AIMU U3MEHEHUS MOJICJIBHOTO BPEMEHHU

19. CoObITHE, aKTUBHOCTD, IPOIECC

20. Meroaonoruyeckue MOAXOAbl K  IMOCTPOCHHUIO  JUCKPETHBIX
MMUTAUIHOHHBIX MOAEIEN

21. CxeMa UMHTALIUH JUCKPETHO-COOBITHMHBIX MOJIENEN

22. [IpuHIMIIBI MOJIEIMPOBAHHUS CIIyYalHBIX 3JIEMEHTOB

23. TpeOoBaHuUs K reHepaTOpaM CIy4alHbIX YUCENT

24. MeToibl OMyYEHHUsI ICEBAOCTYyUYaHbIX KBa3UPABHOMEPHBIX YUCEN

25. MoaenupoBaHue Cy4ailHbIX COOBITHI

26. Metoq 00paTHOM PyHKIIUH

27. ®opMUpOBaHUE TTOCIIEIOBATEILHOCTH YUCEN, UMEIOIINX HOPMAJIbHOE,

28. [lyaccona nokazaTebHOE paBHOMEPHOE pacipeiesicHue

29. CpenctBa pa3pabOTKH UMHTAIIMOHHBIX POTPAMM.

30. UccnenoBanue CBOMCTB MOJIEH (a€KBATHOCTh, TOUHOCTh, CXOJIMMOCTb,
YyBCTBUTEIBHOCTH)

31. IIpouieaypa onpenesieHus 3aKOHA paclpeIeICHUs CTy4ailHON BETUYUHBI
KaK OTKJIMKA MOJIEJIH.

32. Pabora c kputepusimu cornacusi (Ilupcona, t — craructka, F —
pacrpeseneHue)

33. IlousaTus 00 ONTUMHU3ALUUA MOJENH (IKCTPEMYM — LIETEBON QYyHKLINN)

7.2.6. Meroauka BbICTABJICHHSI OLEHKH TPH  MPOBEJACHUH

NMPOMEKYTOYHOM ATTECTAUU

IK3amen npo8oOUMCcsL No mecm-ouiemam, Karcowvlil U3 KOMOPbIX COOEPHCUN
10 sonpocos u 3aoauy. Kaowcowiii npasunvhvlii omeem HA 60NPOC 8 mecme
oyenusaemcs 1 oamnnom, 3adaua oyenusaemcs ¢ 10 6annos (5 6annos eephoe
peutenue u 5 6ann06 3a eepuviii omeem). Maxkcumanvroe KoIu4ecmso HadpaHHvIX
oannog — 20.

1. Oyenxa «Heyooenemsopumenvroy cmagumcs 6 ciydae, eciu cmyoeHm
Habpan menee 6 6anN08.

2. Oyenka «Yooenemeopumenvhoy cmagumcs 6 ciyuae, eciu CmyOeHm
Habpan om 6 0o 10 6annos

3. Oyenka «Xopowoy cmasumcsi 8 cuyuae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenxa «Omauunoy cmaeumcs, eciu cmyoeum Habpar om 16 0o 20
oannos.

7.2.7 IlacnopT OlIEHOYHBIX MAaTEPHAJIOB

Kon
KonTponupyemslie pa3aeinsl (TEMbI) . HanmenoBanue
KOHTPOJINPYEMOM

HCIUITIIMHBI OLICHOYHOTO CpCACTBa
! KOMIICTCHIIM U 1 pel

Ne /o




1 [IpenBaputenbhblil ananu3 aansbix  ([1K-3, TIK-5 Tecrt, KOHTpONIBHAS paboTa,
3al1uTa JJabopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUs K KypCOBOMY

IIPOEKTY....
2 [Ipornosupoanue ¢ momonipto  |I1K-3, I1K-5 Tect, KOHTpONBHAsS paboTa,
aJJaNTUBHBIX U PErPECCUOHHBIX 3anuTa JJabopaToOpHBIX
MoeIIeH pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MIPOEKTY....
3 3anaua knaccudukanun (ooyuenue c|[1K-3, ITK-5 TecTt, koHTpONIBHAS paboTAa,
YUUTETIEM) 3aIuTa 1a00paTOPHBIX

pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY

MPOCKTY.....
4 [Ipeno6paboTka I1K-3, TIK-5 Tecrt, KOHTpOJIbHAS paboTa,
CTPYKTYpUPOBAHHBIX 3a1uTa J1abopaTOpHBIX
TAHHBIX pabor, 3amura pedepara,
TpeOOBaHMS K KYpCOBOMY
IPOCKTY. ...
5 Mertoapl 00ydeHus: 63 yuauTens [1K-3, T1K-5 Tect, KOHTpONIBHAS paboTa,

3amuTa JJabopaToOpHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY

TPOEKTY....
6 Mammnanoe o6yuenue Ha 6aze  |[1K-3, [1K-5 Tect, koHTpoOsIbHAA paboTa,
IpaBUI 3aluTa J1abopaToOpHBIX

pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
TPOCKTY.....

7.3. Mertoanueckue MaTepHasbl, ONpeAesONIAe NPOLEAYPbI
OLICHUBAHUSA 3HAHUH, YMEHU, HABBIKOB M (UJIM) ONbITA AeATEJIbHOCTHU

TecTupoBanue OCYIIECTBISETCSA, JTUOO TIPH TOMOIIA KOMIBIOTEPHON
CHUCTEMbl TECTUPOBAHMUSI, JTUOO C HMCIOJIH30BAHMEM BBIIAHHBIX TECT-3aJIaHUN Ha
OymaxxHoM Hocutene. Bpems TectupoBanuss 30 MHH. 3aTeM OCYILIECTBISETCS
MPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCA OLIEHKA COIJIACHO METOAUKHU
BBICTABJICHUS OIICHKH MPU MPOBEACHUU TPOMEKYTOUHON aTTECTAIINH.

Pemiennie cTraHmapTHBIX 3a7a4 OCYIECTBIISIETCSA, JUOO TPU TIOMOIIH
KOMITBIOTEPHOU CHUCTEMBI TECTUPOBAaHMS, JIMOO C HCIOJIB30BAHHEM BBIJAHHBIX
3a1a4 Ha OyMaxHoM HocuTene. Bpems pemenus 3amad 30 MuH. 3arem
OCYILIECTBIISIETCA MPOBEPKA PEUIEHUS 3a1ad HK3aMEHATOPOM M BBICTABJISAETCA
OIIEHKA, COINIACHO METOJUKH BBICTABJIEHHUS OLEHKU MpHU [POBEICHUH
IIPOMEKYTOUYHOU ATTECTALIUU.

Pemenne mnpukiIamHbIX 3a7ad  OCYHIECTBISETCS, JHUOO TMPU TOMOIIU
KOMITBIOTEPHON CHUCTEMBI TECTUPOBAHHS, JUOO C HCIOJIB30BAHHEM BBIJAHHBIX
3a7a4 Ha OyMaxxHoM HocuTtene. Bpems pemenus 3amay 30 MuH. 3arem
OCYWIECTBIJISIETCS. MPOBEPKA PELICHUS 3a7ad 3K3aMEHATOPOM M BBICTABIISETCS
OLICHKA, COIVIaCHO METOJIMKA BBICTABIICHUS OLECHKH TPH MOPOBEACHUU
MIPOMEKYTOUYHOU ATTECTALINU.




3ammTa KypcoBOi pabOThl, KypCOBOTO MPOEKTA WIIM OTYETA IO BCEM BUJIaM
IPaKTHK OCYIIECTBIISCTCS COTJIACHO TPEOOBAaHUSM, IMPEABSIBISIEMBIM K padoTe,
ONMCAaHHBIM B METOAMYECKUX MaTepuaax. [I[puMepHoe BpeMs 3alluThl HA OJTHOTO
cTyaeHTa cocTaBisieT 20 MUH.

8 YYEBHO METO/IUMYECKOE U HTH®OPMALIMOHHOE
OBECIIEYEHUE JUCIHUIIJIUHBI)

8.1 IlepeueHb y4eOHOU JHMTEPATYpPbl, HE0OXOAMMON [IJs1 OCBOEHMS
AUCIUIIMHBI

1. benoycoB B.E. WMudopmanuroHHble TEXHOJOTUM B DKOHOMHUKE H
yIIpaBJICHUA [Texct]/C.A. bapxkaiios, B.E.benoycos, IT.A.
INonoBunckuit//Yueouuk. OOO Hayunas kuura. -Boponex, 2010.- 430 c.

2. bemoycor B.E. HudopmanronHas 0e€30MacHOCTh IPH YIIPaBICHUH
TexHuueckumMu cucteMamu [Onektp]/C.A. bapkanos, B.E.benoycos, O.M.
bapcykog, K.B. CnaBHoB//YueOHoe 1mocooue. BopoHexk. roc. apX.-CTpOUT. yH-T.-
Boponex,- 365 c.

3. YV.WH. Bens6ms3, Bpememme B R 3ametkm mo R: cpena
IpOrpaMMUPOBAHUS [T aHaiIu3a JaHHbIX U rpaduxu Bepcus 1.15.0 (2012-03-30)
[lepeBon ¢ anrmmiickoro. — MockBa, 2013. 109 c. — (cepust TeXHHUECKOU
JIOKYMEHTAIINH)

4. AxbepoBa H.U., OcHOBBI aHanu3a JaHHBIX U MporpammupoBaHus B R:
yueOHo-meToauuyeckoe mocoobue /H.M. AxbGeposa, O.C. Kosznoa. — Ka3zausb:
Anbsac, 2017. — 33 c.

5. ®pannucko O. 0. ®84 MogenupoBaHue MPOIECCOB U CUCTEM: yueO.
noco6ue /0. FO. ®pannucko. — Kpacnomap : Ky6I'AY, 2018. - 91 c.

8.2 Ilepeuenb MHGOPMAUMOHHBIX TEXHOJOTHil, MCIOJb3yeMbIX MPH
OCyLIeCTBJIEHUM O00pa30BaTeJbLHOr0 Mpomecca Mo JMCHMUILIMHE, BKJIIOYas
nepevyeHb  JIMIEH3MOHHOTO TMPOTPAMMHOr0  olecleyeHHusl, pPecypcoB
HH(OPMALIMOHHO-TEJeKOMMYHHUKAIMOHHOI ceTH «HTepHET», COBpeMEHHbIX
npogeccnoHaNbHbIX 623 JAHHBIX U HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouHas IIpaBoOBast cucreMa Koncynprantllnroc
http://www.consultant.ru/

2. MexBy30BcKas d5iekTpoHHas oudimnoreka (MOB) https://icdlib.nspu.ru/

3. HaunonanbHas anekTpoHHas oubnuoreka https://rusneb.ru/

4. Adobe Acrobat Reader. reader.html?promoid=81G55Y 1C&mv=other).
(https://acrobat.adobe.com/us/en/acrobat/pdf2.

5. becrinaTHas nHTErpupoOBaHHas cpeaa pa3padboTku Anaconda.

6. Cuctema snekTpoHHOr0 00yuenus https://elearning.utmn.ru/

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOANUMASA J1JIAA
OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA
Kommnrerorepnsiii knacc 2303 B cocTase:
- Paboune cranmuu —10 KOMILIEKTOB;
- [IpunTep nasepHslil -1 KOMIUIEKT;



- KommuiexT ceteBoro obopynoBanus mis opranuzanuu JIBC u moctyna k
pecypcam cetu BI'TY (B TOM unciie K HEHPOKOMITBIOTEDPY );

- MynbTUMEINANIPOEKTOP U IKPaH;

- [Iporpammer: Google Colab, PyCharm, postgreSQL.

ABTOMaTU3UPOBAHHBIE O0YYAIOIINE CUCTEMBI JIsl U3YUYEHUS MPUKIATHBIX

OPOrPAMMHBIX MPOAYKTOB, TECTUPYIOIIMM KOMIUIEKC KOHTPOJIA KauyecTBa
0o0y4eHMsi, UHTETPUPOBAHHASI CHUCTEMAa MOHUTOpPUHIa XoAa y4eOHOro mpoiecca
Kadeapsl.

10. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOLIUXCS 11O
OCBOEHMUIO IMCHUIIJIMHbBI (MOAYJIS)

[To muctunnmae « IMUTalMOHHOE MOAETUPOBAHHE MPOLIECCOB YIPABICHHUS
OPEeIIPUITUSIMU» YUTAIOTCS JIEKIIMM, MPOBOJSATCS NPAKTHUUECKUE 3aHITHS U
JabopaTopHbIe pabOThI, BBITIOIHAETCS KYPCOBOU MPOEKT.

OcHOBOM M3yuyeHUS JUCUUIUIMHBI SBISAIOTCS JIEKIUH, HA KOTOPBIX
u3JaralTcs HauboJsee CyIeCTBEHHBIE U TPYIHBIE BOIIPOCHI, a TAK)XKE BOIPOCHI, HE
HAaIlIeIINE OTPAXKECHHsSI B yUeOHOM TuTepaType.

[IpakTHdeckne 3aHATHS HamNpaBlICHbl Ha MPHOOPETEHHE TMPAKTUICCKUX
HaBBIKOB pacyeTa 3arpy3kd OOCITyKHMBAIOIIETO MpUOOpa. 3aHSATUS MPOBOASITCS
MyTeM pelIeHUs] KOHKPETHBIX 3a/1a4 B ayAUTOPHH.

JlabopaTopHble pabOThl BBIMOJIHAIOTCS Ha JJaOOpaTOPHOM 000PYJOBaHUU B
COOTBETCTBUH C METOUKAMH, TPUBEICHHBIMH B YKa3aHUSAX K BHITIOTHEHUIO PaboT.

Mertoarka BBIOJHEHUS KypCOBOTO TIPOEKTAa U3JIOXKEHa B y4yeOHO-
METOAMYECKOM IMOCOOMU. BBIMONHATE 3Tambl KypCOBOTO TPOEKTA JOJDKHBI
CBOEBPEMEHHO U B yCTAaHOBJICHHBIE CPOKH.

KonTponb ycBoeHuss marepuana AUCUUILIMHBI MPOU3BOAMTCS IPOBEPKOM
KYPCOBOT'O MPOEKTA, 3aIIMTON KYPCOBOT'O IPOEKTA.

Bup yueOHbIx

o I[CSITGJILHOCTB CTYACHTA
3aHATHHN

Jlexums Hanucanne koHCIEKTa JIEKIMI: KPAaTKO, CXEMaTUYHO, MOCIEA0BATEIBHO
(¢UKCHUpOBaTH OCHOBHBIC IOJIOKEHHS, BBIBOABI, (HOPMYITUPOBKH,
00001IeHNs; TTOMEYaTh BaKHbIE MBICIH, BBIICNIATH KIIIOYEBBIE CIIOBA,
TepMHHBI. [IpoBepka TEPMHUHOB, MOHATHI € MOMOIUBIO 3HUMKIOIEIHH,
CJIOBapel, CIPaBOYHUKOB C BBIIKMCHIBAHUEM TOJKOBAHUI B TETPalb.
O6o3HaueHue BOINPOCOB, TEPMUHOB, MaTe€pUayla, KOTOPBIE BbI3bIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pPEKOMEHAyeMou Jureparype. Ecmu
CaMOCTOSITENIFHO HE yJaeTcs pa3o0parhCsi B MarepHale, HeoOXOAMMO
chopMyIUpoBaTh BONPOC U 3aJaTh MPENOJABATENI0 HA JIGKIMM WM Ha
IPAKTUYECKOM 3aHSATHUU.

[Ipaktnyeckoe  |KoHcneKkTHpoBaHHE PEKOMEHIyEMbIX HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHsTHE JEKUUH, MOATrOTOBKAa OTBETOB K KOHTPOJIBHBIM BONPOCAM, IMPOCMOTP
pekoMeHayeMol nuteparypsl. [IpociymuBanue ayuo- U Buaeo3anucen
[0 33/JaHHOM TeMe, BBIIOJHEHUE pPaCYETHO-TpaUUECKUX 3a/laHui,
pelLIeHHE 3a/1a4 110 aJITOPUTMY.

Jlabopatopnass  |JlabopaTopHble  pabOThl  TO3BOJSIOT  HAYYUTHCS  IPUMEHSTH
pabota TEOPETUYECKHE 3HAHMsS, TOJYYCHHbIC Ha JICKIIMH TPH _ PEIICHUU




KOHKPETHBIX 3amad. UYtoObl Haubojiee palMOHAIBHO M TOJHO
UCIIOJIb30BaTh BCE BO3MOXKHOCTHU JITAOOPATOPHBIX JJISl MOJTOTOBKH K HUM
HEOOXOJIMMO: CJIeAyeT pa3oOpaTh JICKIMIO 0 COOTBETCTBYIOIICH TEMeE,
O3HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3jelioM ydeOHHKa, MpopaboTaTh
JOIIOJIHUTEABHYIO JIMTEPAaTypy M MCTOYHUKH, PELIATh 33aJa4d U
BBIIOJHUTH JIPYTUE MHCbMEHHBIC 3a/IaHHSI.

CaMocTosTebHas
paborta

CamocrosiTenbHast paboTa CTyIEHTOB CIIOCOOCTBYET IITyOOKOMY YCBOCHUS
y4eOHOrO Marepualia ¥ pasBUTUIO HAaBBIKOB CaMOOOpa30OBaHUSL.
CamocrosiTenpHas padoTa MpeAroaraeT ciaeIyoIne COCTABISIONINE:

- paboTta ¢ TeKcTaMH: Y4eOHHKAaMH, CIPAaBOYHHUKAMH, JOTIOJHUTEIBHON
JUTEPATYPOM, a TAK)Ke MPOPa0OTKA KOHCIIEKTOB JICKITH;

- BBIIIOJTHEHUE JJOMAITHHUX 33JaHUI U PacueToB;

- paboTa Ha/l TEMaMH JIJIs1 CAMOCTOSITEIIBHOTO H3YUCHHUS;

- yyacTue B paboTe CTyACHYECKUX HayYHBIX KOH()EPEHINH, OJIMMITHAT;

- IOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIINH.

IToaroroBka k
IIPOMEKYTOUHON
aTTeCTalluU

['oToBUTBCS K TPOMEKYTOUHOM aTTECTAI[UU CJIEIYET CUCTEMATHUYECKH, B
TE€YEHHUE BCero ceMmectpa. MIHTeHCHBHAS MOATOTOBKA JIOJDKHA HAYaThCS HE
MO3JHEE, YEM 3a MECAL-NONTOpa JI0 MPOMEXKYTOYHOW aTTECTalUU.
Jlannbie mepen 3a4eToM C OIEHKOW Tpu AHS 3((EKTUBHEE BCETO
MCII0JIb30BATh JUISl IOBTOPEHUSI M CUCTEMATU3AIMU MaTepHaIa.




JINCT PETUCTPAIIY UBMEHEHUIA

/o

[IepeyeHb BHOCUMBIX U3MEHEHUI

JlaTa BHECeHUsI
W3MEHECHUI

IToamuce
3aBEYIOIIETO
Kadeapoi,
OTBETCTBEHHOM 3a
peanuzanuio OITOI1




