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1. HACIHOPT ®OHJA OINEHOYHBIX CPEJICTB
110 JUCLUUIUINHE «MeTo/1bl MAaIIMHHOTO 00yUYeHUS»

OneHouyHbIE CpEICTBAa COCTABISIIOTCS B COOTBETCTBMM C paboyeill mporpammon
JUCLHUTUTMHBL ¥ TPEACTABISIIOT COO0H COBOKYMHOCTh KOHTPOJIBHO-U3MEPUTEILHBIX MaTEpHAIOB
(TumoBble 3amayM (3alaHusA), KOHTPOJbHBIE PabOThI, TECTHl M Jp.), MPEIHA3HAYCHHBIX JIJIS
U3MEPEHUs YPOBHS TOCTHKECHUS 00yUJaIOIIMMUCS YCTAaHOBJICEHHBIX PE3yJIbTATOB 00y4EHUSI.

OneHouHble CpeACTBAa  HCIOJIB3YIOTCA IMpU  MPOBEACHUM  TEKYLIEro  KOHTPOJIS
YCIIEBAEMOCTHU U IPOMEKYTOUHOM aTTECTALINH.

Tabmuua 1 - [lepedenb kommeTeHIHiA, POPMUPYEMBIX B IPOLIECCE OCBOCHUSI TUCIIUTLIIMHBI

Kon

KOMICTCHIHH HaumeHoBaHue pe3yJibTaTa 00y4eHUus

[1K-1 CriocoOeH MpOeKTUpPOBaTh AapXUTEKTYpy U pa3padaTbiBaTh MPOTOTHUIIBI
MH(GOPMALIMOHHBIX CHCTEM JUIsl PEeLICHHUs Y)KOHOMHUYECKUX 3ajiay, OLleHUBas
uX 3¢ (HEKTUBHOCTb U KU3HEHHBINA UK

[1K-1.1.Pa3pabaTeiBaeT apXUTEKTYpy U CO3[a€T MPOTOTHUIIBI MPUKIATHBIX
peHICHI/II;'I, OPHUCHTHUPOBAHHBIX Ha AaBTOMATHU3alWIO 3aaa4y IIJIaHWUPOBAHMUA,
ydyeTa H aHajiu3a XO3SHUCTBCHHOM JIEATEILHOCTH DKOHOMHYECKHX
CyOBEKTOB.

[1K-1.2.ITpoBOUT CpaBHUTENBHBIA aHAIM3 CYHICCTBYIOIIUX METOJO0B U
cpenctB npoektupoBanus MC st 3KOHOMHYECKUX 3ajad, 0OOCHOBBIBAs
BBIOOP ONTUMAIILHON apXUTEKTYPhl M TEXHOJIOTHYECKOTO CTEKA.
[1K-1.3.BbIOHSET OLIEHKY COOTBETCTBUA pa3padboranHoro mportorumna UC
TpeOOBAaHUSAM HKOHOMHYECKOW 3(D()EKTUBHOCTH W CTAIUSAM KHU3HCHHOTO
[MKJIa (Ha OCHOBE aHaJIM3a PhIHKA U OM3HEC-TpeOOBaHMUIA)

KoHeuHbIMu pe3ynbTaTaMM OCBOEHHS JUCIHMILUIMHBI SIBISIOTCS  COPMHPOBAHHBIE
KOTHUTHUBHBIE JECKPUIITOPHI <«3HAThb», «YMETb», «BJAJETh», PpACIHUCaHHbIE IO OTJEJIbHBIM
KoMIeTeHIMsIM. DPOpMHUPOBAaHUE [NECKPUNTOPOB IPOUCXOAUT B TEUEHHE BCErO0 CeMecTpa II0
JTalmaM B paMKax KOHTAaKTHOM paOoThl, BKIIOYAIONIEH pa3IU4HbIE BHUIbBl 3aHATUH U
CaMOCTOSITENIbHOM pabOThI, C MPUMEHEHUEM Pa3INYHbIX (POPM U METO/10B 00yueHus (Tabin.2).



Tabnuua 2 - @opMupoBaHUE KOMIIETEHIUH B MPOLECCE U3YUSHHST JUCIUTUIAHBL:

Kon YpoBeHb NHaukatopel JoCTHKeHUs] Bun  ydeOHBIX 3aHATHH b Kontpomupyembie  pasgensl  #| OLIECHOYHBIE CPEACTBA,
KOMIIETCHIINH OCBOCHUIA KOMIIETEHIIUH paGOTH, (bopMLII/IMeTO;[H TEMBI L[I/ICLII/IHJH/IHLI3 HCIIOJIB3YyCMbIC JUIA
KOMITCTECHITUH oOy4eHwus, OLICHKHN YPOBHA
CIOCOBCTBYIOMIHE C(l)OpMI/IpOB%lHFOCTH
(bopMHPOBAHHUIO 5| KOMIICTCHITHH
Pa3BUTHIO KOMITETEHITUIH®
TIK-1 3naem
Henocratounsnii | IIK-1. Ctynent He cnocoben | Jleknuonnele npaktuueckun | Paznen 1. Iloustuitneiii annapat | Tekymmii KOHTpOIb —
YPOBEHb HPUMEHATH CUCTEMHBIN | 3aHATHS, CAMOCTOSITEIbHA | H METOHO0JIOTHYECKAs 0aza | yCTHBIN ompoc,
NOAXOJ M MaTeMaTU4ecKue | pabora 00y4aroIuxc: | METOJ0B MALIMHHOTO OOYYEHHUsS. | KOHTpOJIbHAs  paboTa,
MeTolbl B (OpMaNU3aLUM | 1orOTOBKA u cmay_ | Pasmen 2. OCHOBHbIE | TECTHPOBAaHME, 3alllUTa
peuicHus IIPUKIaAHbIX 3a1a4. IIPOMEKYTOYH aTTeCTaIlI/II/I.H TEXHOJIOTHUH, HCIIOJIB3YyEMBIE B | OTYETOB 1o

He 3Haer ¢yHmameHTaIbHBIX
pasznenos KUOEpHETUKY;
MIPUHIIAIIOB " METO/IOB
MPOBEJICHUSI MCCIEAOBAaHUN B
obmacth  KUOEpPHETHKH, a
TaKkKe  He  3HaeT,  4To
NPECTaBISAIOT coboit
HK30CKEJIEThl: Ha3HAYeHHe W
KJIaccu(UKaIUs IK30CKEJIETOB,
CYIIECTBYIOIIME KOHCTPYKIIMU
HK30CKEJIETOB, a TaKxKe
MHUKPOPOOOTHI.

METOJlaX MAIIMHHOTO OOy4YeHHs.
Paznen 3. AHanu3 MHOTOMEpHBIX

JaHHbIX.  KoppensiuuoHHbIE
MIPUYUHHO-CJIECTBEHHBIE
Paznen 4. I'padoBbiec METOIBI.

Heliponusie cetu.

u

CBA3U

MPaKTUYECKUM paboTam

1
.HGKHI/IOHHBIG 3aHATHUA, TPAKTHUYUCCKUE 3aHATHUA, na60paTopHHe 3aHATHA, CAMOCTOATCIIbHAA pa60Ta. ..

2
H€O6XOILI/IMO YKa3aTb aKTUBHbIC U UHTCPAKTUBHBIC METOIbL 06yqu1/1>1 (HaHpI/IMep, HWHTCPAKTHUBHAs JICKIU, pa60Ta B MaJIbIX I'pyHIiax, METOAbI MO3IroBOoro mrypmMa u T.ﬂ.),

CHOCO6CTByIOIIII/Ie Pa3BUTHUIO Y 06yanOIHI/IXCH HaBbIKOB KOMaHﬂHOfI pa60Tm, MEXKJIMIHOCTHOM KOMMYHUKAIIUU, TPUHATUA pemeHHﬁ, JMACPCKUX KAaUCCTB.

® HamveHoBaHKe TeMBI (paznmena) Gepercst u3 pabouet mporpaMMbl TUCITUTUTAHBL.

4
OHGHO‘{HOG Cp€ACTBO JOJIZKHO BLI6I/IpaTI>C$I C YUETOM 3aIllIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA NUCHUIIINHBI, HAIPpUMEP:

«3HaTh» — cobecenoBaHNE, KOJUIOKBHYM, TECT. ..

«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, mnopTQoino. ..




ba3zoBbiii IMK-1.1. CtyneHnt umeet| Jlekimonueie u | Pazgen 1. [loustuiineiii anmapar | Texkyuuid KOHTPOJIb —

YPOBEHb HECUCTEMATU3UPOBAHHBIC MPaKTUYECKUE 3aHATHA, | U METOJIOJIOTHYCSCKAs 0a3al yCTHBII o1poc,
3HaHMA O (YHIAMCHTAIBHBIX | CAMOCTOATENbHAs  PabOTa | METOMOB MAIIMHHOIO 00ydeHus. | KOHTPOJbHas  pabora,
pazzaenax KUOEPHETHKH; | 00ydJaromuxcsi, IMOJArOTOBKA | Pasznen 2. OcHOBHbIe | TECTUPOBAHUE, 3alllUTa
IIpUHIHAIIAX n METOoAaX | © cHada HpOMe)I(YTO‘IHOﬁ TEXHOJIOTUH, HUCIOJL3yYEMEIE B OTUYCTOB 1o
MPOBEJICHUSI HUCCIEIOBAHUI B | aTTECTallUH. METOJaX MAIlMHHOrO O00ydeHHus. | TPAKTUYECKUM paboTam
obnacTu KHOCPHETHKH. Pazgen 3. Ananu3 MHOTOMEpHBIX
[Toka3piBaeT MOBEPXHOCTHBIE naHHbiX. KoppensuuoHHble U
3HaHUSI O DJK30CKeleTaXx Mo NPUYUHHO-CIICACTBEHHBIE  CBS3U
MHKPOpOOOTax. Paznen 4. I'padoBbiec METOIBI.

Heiiponnsie cetu.

Cpennuii yposens | [IK-1.1. Crynent 3gaeT | JIeKIiMoHHbIE U Paznen 1. Ilonaruiineiii annapar | Tekymuii KoHTponb —
OCHOBHOE COJICp’)KaHUE | IIPAKTUYECKUE U METOAO0JIOTHYECKAs 6a3a | yCTHBIH ompoc,
Marepuana JMCIUIIINHEL. 3aHATHSA, paboTa B METOJIOB MAIIMHHOTO OOY4YEeHHsI. | KOHTPOJIbHAs  padora,
3HaeT dbyHIaMeHTallbHbIe | MAJIBIX TPYIIax, Pa3nen 2. OCHOBHbIE | TECTUPOBaHHUE, 3alluTa
pa3acibl KI/I6epHeTI/IKI/I; HHTCPAKTUBHAA TCXHOJIOTUHU, HCIIOJB3YCMBIC B | OTYETOB Ino
TPUHITUIIBI u METOJIBI JEKUMs, IUCKYCCHs, | METOJaX MAUIMHHOrO OOYYEHMs. | MpaKTHYECKUM paboTam
MpOBEeICHUS I/ICCJ‘IGI[OBaHI/Iﬁ B | CaAaMOCTOATCIbHAA pa60Ta Pasnen 3. Agamms MHOT'OMEPHBIX

obmacTh  KUOCpHETHUKH,  a
TaKKe 3HaeT, 4TO
MIPEJICTaBISIIOT co0oif
AK30CKEJICThl: Ha3HAUCHUE U
KITaccu(UKaus IK30CKEIETOB,
CYIIECTBYIOIIUE KOHCTPYKIHH
HK30CKEIJIETOB, a TaKxKe
MHUKPOPOOOTHI, HO JIOMyCKaeT
HE3HAYUTEIIbHBIE OITHOKH

00ydJaromumxcs, MOJAr0TOBKA
U clada IPOMEKYTOYHON
aTTeCTallUH.

naHHbix.  Koppensunonnele u
MPUYUHHO-CJIEICTBEHHBIE  CBSI3U
Paznen 4. I'padoBbie METOIBI.

Heliponnsie cern.




Bricokuii TIK-1.1. CryneHt 3HAeT, | JIKIIMOHHEIE U Paspen 1. IlonsaTuiineiii annapar | Tekymuii KOHTpOJb —
YpOBEHb IIOHUMAET, BBIIEISAET IJIABHBIC | IPAKTHYECKHE u METO/I0JIOTUYECKast 0asza | yCTHBI ompoc,
IIOJIOKEHHUA B H3YYEHHOM 3aHATHsA, paboTa B METOZOB MAaIIMHHOIO OOY4EHHUsl. | KOHTpPOJbHas  paboTa,
Mmarepuajge U CHocoOEeH JaTh | majbix rpyIax, Pa3nen 2. OCHOBHBIE | TECTHPOBAaHHUE, 3aIlUTA
KpaTKy*o XapaKTECPUCTUKY | yHTepaKTUBHAS TEXHOJIOTUM, HCIOJB3YEMBIE B | OTYETOB o
OCHOBHBIM uaeAM JIeKLUs, TUCKYCCHsl, | METOJaX MAIIMHHOIO OOy4eHHs. | mpakTHYecKuM paboTam
MPOPAOOTAHHOTO  MATEPHANA | cavocTosiTenbHAs — paboTa | Pasgen 3. AHaIM3 MHOrOMEpHBIX
AUCHUILTAHBIL. 00yJaroIuXCsl, MOATOTOBKA | JaHHBIX. KoppemsuuoHHele U
SHaeT (byrpaMeHTaTEHEe U claya IPOMEXYTOYHOM | IPUYMHHO-CIEACTBEHHBIE  CBSA3H
pasaciiel KHOCPHETHKH; ATTECTALUH. Paznen 4. I'padoBbie METOMBI.
TIpUHLHAIIBT = MeT?IH’I Heiiponnsie cetu.
MPOBEACHUS KCCIICIOBAaHUN B
obmacTh  KUOEpHETUKH,  a
TaKxKe 3HAeT, 4TO
MPEACTABIISIOT cobou
9K30CKEJIEThl: Ha3HAYCHUE U
KJIACCU(UKAIIUS IK30CKEIIECTOB,
CYIIECTBYIOIINE KOHCTPYKIIMH
9K30CKEJIETOB, a TaKxe
MHUKPOPOOOTHI.
Ymeem
ba3oBrIit TIK-1.2. Crynent yMmeer | JIekimoHHble U Paspen 1. IlonsaTuiineiii annapar | Tekymuii KOHTpOJb —
YPOBEHb (GbopMynHUpOBaTh U I0Ka3bIBATh | IPAKTUYECKHE u METO0JIOTUYECKast 0a3a | yCTHBII ompoc,
HauboJee BaKHBIE PE3YNbTATHI 3aHATHS, paboTa B METO/I0B MAllIMHHOTO OOYYEHHUs. | KOHTPOJbHAs  paboTa,
B KHOEPHETHUYECKHX O0JACTSIX; | MalbIX TPYIIax, Paznen 2. OCHOBHBIE | TECTUPOBAaHUE, 3alUTa
pagp2163:1“},1]33,1“}D QITOpUTMBI | MHTCPAKTHBHASA TCXHOJIOTUHU, HCIOJB3YEMBIC B | OTYCTOB 1o
pelieHusT KOHKPETHBIX 3ajad, JICKIUS, TUCKYCCHsI, | METOAAX MAIIUHHOIO OOydYeHHs. | MPaKTHYECKUM paboTaM
ymeer paspabaTeIBaTh | CAMOCTOSATENbHAS — paboTa | Pasmen 3. AHain3 MHOTOMEPHBIX
TpeOoBaHuUs K cucreme | O0y4arOmMXCs, TMOATOTOBKA | MaHHBIX.  KOppensiuoHHBIE U
YIpaBJICHUS MHOI'O3BECHHBIM | U CHa4a Hp0M€>I<yTO‘IHOI71 IIPUYMHHO-CJICACTBCHHBIC  CBSI3H
BK30CKEIETOHHBIM aTTecTaluu. Paznen 4. I'padoBbie METOBI.
KOMILIEKCOM, AJITOPUTMBI Heliponnsie cetu.

yIpaBieHus: podoTaMu, Kak




MHOI'OarcCHTHbIMH  CUCTCMaMU,
HO JIOTYCKaeT OIIHNOKH.

Cpennuii IIK-1.2 CryneHt ymeer | JIekuuoHHsle U Pasnen 1. Ilonarniineni anmapar | Tekymuii KoHTposib —
YPOBEHB (GbopMyIHpOBaTh M JJOKA3bIBAaTh | IPAKTUYECKUE u METOJ10JIOTUYECKAs 0a3a | yCTHBII orpoc,
HanboJiee BayKHBIC PE3yNIbTaThl 3aHATHA, paboTa B METOJIOB MAILIMHHOTO O0Y4YEeHMsI. | KOHTpOJIbHAsi  padora,
B KHOCPHETUYECKHUX O0JIACTSX; | MAJBIX TPYIIIax, Pazgen 2. OcCHOBHBIE | TECTHPOBAHUE, 3alUTA
pagpaGaTHBaT], AITOPUTMBI | MHTCPAKTUBHAsI TCXHOJIOTUHU, HCIHOJB3YCMBIC B | OTYCTOB 1o
pelieHus KOHKPETHBIX 3ajad, JICKLMs, MCKYCCHs, | METOAAX MAIIMHHOIO OOYYEHHs. | IpaKTHYECKUM paboTam
yMeeT paspabaTeIBaTh | CAMOCTOATENbHAA — pabora | Pasgen 3. AHanu3 MHOrOMEPHBIX
TpeboBaHuUs K cucTeMe | OOydJaromuxcsi, MOATOTOBKA | AaHHBIX.  KoppensuuoHHbIE U
YOpaBJIECHUS  MHOTO3BEHHHIM | M Clada IIPOMEXKYTOYHOM | MPUYMHHO-CIICCTBEHHbIC  CBA3M
3K30CKEIETOHHBIM aTTeCTALUU. Paznen 4. I'padoBbie METOIBI.
KOMILIEKCOM, AJITOPUTMBI Heiiponnsie cetu.
ylpaBjieHUs poOoTaMu, Kak
MHOTI'0Aar€HTHBIMU CUCTEMaMHU.
Bricoknii [IK-1.2.  Crymenr  ymeer | JIeKUuOHHbBIE U Pasnen 1. Ilonaruiineni anmapar | Tekymuii koHTposib —
YPOBEHb CaMOCTOSITEIHHO, IIPAKTUYECKUE u METOJI0JIOTUYECKast 0a3a | yCTHBI orpoc,
6e301mm00YHO 3aHATHSA, paboTa B METOO0B MAIIUHHOTO OOYYEHHUs. | KOHTPOJbHas  padoTa,
(dbopMyIIMpOBaTh U JOKA3bIBaTh | MAJILIX IPYIIAX, Pa3znen 2. OcCHOBHBIE | TECTUPOBAHUE, 3alUTA
HanboJlee BaKHBIC PE3Y/IbTAThl | HHTCPAKTHBHAS TEXHOJIOTUHM, HCIHOJb3yEMbIE B | OTUETOB o
B KHOEpHETUYECKHUX 00IaCTsIX; JIEKIMS, IUCKYCCHs, | METOJAaX MANIMHHOTO OOYYEHHS. | MpaKTHYECKUM paboTam
paspabaTeiBaTh  aNTOPUTMEI | CAMOCTOATENbHas — pabota | Pasmen 3. AHamu3 MHOTOMEPHBIX
peleHHsl KOHKPETHBIX 3ajay, | O0ydJarolmuxcs, MOAroToBKa | JaHHBIX.  KoppemsunoHHsie  #
yMEET paspabareiBaTh | 4 Cllauya HPOMEXKYTOUHOH | IPHYMHHO-CIIEJCTBCHHBIC  CBA3H
TpeGoBaHHs K crcTeMe | aTTecTarum. Paznen 4. I'padoBbie METOIBI.
YIpaBJI€HHs  MHOTO3BEHHBIM HeiponHnsie ceT.
9K30CKEJIETOHHBIM
KOMILJIEKCOM, JITOPUTMBI

ylpaBlieHUs poOOoTaMu, Kak
MHOT'OAareHTHBIMU CHCTEMaMHU

Braoeem




ba3zoBbrit [IK-1.3. Cryaent Ha 6a3oBoM | JIekKMOHHBIE u Pazgen 1. Iloustuitneii anmapat | Tekymmii KOHTpOJIb —
YpOBEHb YpOBHE BJaJ€eT HaBbIKAMHU | IIPAKTHYECKUE 3aHATHA,| U METOJI0JIOTUYECKast 0a3a | yCTHBIi orpoc,
peleHus TIOCTAaBJICHHBIX 3a/au | paboTa B MaJbIX IPyIIIax, METOJIOB MAIIUHHOTO O0Y4YEeHHS. | KOHTpOJbHAas  pabora,
B TpeAMETHOH o0JiacTH B | HHTEPAKTHBHAS nexuus, | Paznmen 2. OcCHOBHBIE | TeCTUPOBaHUE, 3aIIUTa
paMKax BbIOpaHHOTO MpOpWIIst; | AUCKYCCHS, TCXHOJIOTMH, HCIIOJB3YCMBIC B | OTYCTOB o
METOaMHU paspaboTKu | CAMOCTOATENbHAss  paboTa | METOJaX MAIMHHOIO OOYYEHMS. | mpakTHYECKUM paboTaMm
IKCHEPTHBIX CUCTEM no | oOyvaromuxcs, noAaroroBka | Pasmen 3. Anamu3 MHOrOMEpHBIX
UCII0JIb30BAHUIO M clada MPOMEXKYTOYHOH | AaHHBIX. Koppensauuonneie u
pPOOOTOTEXHUUYECKUX CPENACTB, | ATTECTAlUU. MIPUYMHHO-CJIEACTBEHHbBIE  CBSI3U
npoextupoBanust  ACY ¢ Pasnen 4. I'padoBbie METOBL.
HCIIOJIb30BAaHUEM CHCTEMHOTIO Heiiponnsie ceTu.
aHaJIM3a, MaTEeMaTHYeCKOro M
MMUTAIMOHHOTO
MOJICJIUPOBAHUS JJII CUCTEM
pPa3IMYHOr0 HA3HAYEHUS.
Cpennuit [IK-1.3. Crymenr Bnaneet | Jlekunonusie npaktuueckuu | Pasgen 1. Ilonsruiinpii annapar | Texkymuit KOHTpolib —
YPOBEHB 3HAaHUSIMHM BCETO H3Yy4YECHHOro | 3aHATHA, paboTa B Mabl Hu METOJ0JI0THYECKas 0a3a | yCTHBIi o1poc,
Marepuaa. Bnageer | TPyNax,  HHTEPAKTUBHA | MeTOJ0B MALIMHHOTO OOYYEHHUS. | KOHTPOJbHas  pabora,
HaBBIKAMU pemenns | JTEKIMA, TCKYCCHA, Paznen 2. OCHOBHBIE | TECTHPOBaHKE, 3alIUTa
MOCTaBJIEHHBIX 3amad p | CAMOCTOSITENbHAsL  PaboT TEXHOJIOTUM, HCIONb3yeMbIe B | OTYETOB o
NpenMeTHoit  obmactn | COYIAIOUMXCA, MOATOTOBK | veronax MAmIMHHOTO OGYUEHHS. | MpaKTHHECKHM paGoTam
pamKax BBIOPaHHOTO MPOQUIIS; n - clada  TIPOMEXYTOT | Pasznen 3. AHaIW3 MHOTOMEPHBIX
MeTOIaMU pazpaboTku | 4TTCCTAlHN. Y| nammpix.  KoppensumoHHbIE U
IKCTIEPTHBIX CHCTEM o MPUYNHHO-CJICJACTBEHHBIE  CBSI3U
HCIIOMB30BAHHIIO Paznen 4. I'padoBbie MeTOABL.
POOOTOTEXHHUYECKUX CPEJICTB, HeiipoHHsble ceTH.
npoektupoBanuss  ACY ¢
UCIIOJIb30BAaHUEM CHCTEMHOIO
aHaJIM3a, MaTEeMaTHYeCcKOro M
MMUTAIMOHHOTO
MOJIETTUPOBAHUS JJII CUCTEM
Pa3IMYHOTO Ha3HAUYEHHUSI.
Bricokuii IIK-1.3. Crynent BiageeT | JIeKiMmoOHHBIC u | Pazgen 1. [Toustuiineii anmapar | Texkymuid KOHTPOJIb —




YPOBEHB KOHIICTITYaIbHO-TIOHATUMHBIM | MPAKTHUYECKUE 3aHATHS, | U METOJI0JIOTUYECKas 0a3za| yCTHBII orpoc,
arrmapaToM. paboTa B MaibIX IPYNNAX, | MeTOJOB MALIHHHOTO o0ydenus. | KOHTpOJbHas  pabora,
Brnasneer Ha BeicOKOM ypopHe | AHTCPAKTHBHAT — JICKIMAL, | paspen 2. OcHoBHEIe | TECTUPOBAaHHUE, 3allUTa
HaBBIKAMH peneHus JcKycConi, 6 TEXHOJIOTUHM, HCIIOJIb3yeMble B | OTHUCTOB 1o
IIOCTaBJICHHBIX 3amad B CaMOCTOATC/IHAA pabota METOAax MAaIIWHHOI'O 06yquH51. IMPpaKTUIECKUM pa60TaM
IPEIMETHOM obnacTu B 00yHaIoNHXCA, HOMOTOBK? Paznen 3. Ananu3 MHOTOMEpPHBIX
pamKax BbiGpanHoro mpodus; | A1d TPOMOKYTOUHON | napyypx.  Koppensumonnsie  u
METOIaMH pa3paboTkn arrecratuy. MPUYUHHO-CIICACTBEHHbBIE  CBS3U
3KCIIEPTHBIX CHCTEM o Paznen 4. I'padoBbiec METOIBI.
HCIOJIb30BAHUIO Heiiponnsie cetu.
POOOTOTEXHUUYECKUX CPEICTB,
npoektupoBanuss  ACY ¢
WCIOJIb30BAHUEM CHUCTEMHOTO
aHalli3a, MaTeMaTH4YeCKOro Hu
MMUTAIIIOHHOTO
MOJICTTUPOBAHUSL ISl CHUCTEM
Pa3IMYHOTO Ha3HAYCHUS.

2. MIEPEYEHb OIEHOYHBIX CPEJICTB’
Tabnumna 3
Ne | HaumeHoBanue | XapakTepuCTHKA OLEHOYHOI'O CPEJICTBA [Ipencrasnenue ouenouHoro cpeacrtsa B ®OC
OIICHOYHOTO
cpencTsa
1. Ormpoc CpencTBo KOHTPOJISE YCBOSHUST yUeOHOTO MaTepraia TEMBbI, pas3jelia uiu Bomnpocs o Temam/paznienam AUCITUTUTHHBI
pa3ieNioB AUCHHUILIMHBI, OPraHU30BaHHOE KaK y4eOHOe 3aHSATHE B BHJIE
co0eceoBaHuUs MpernoaBaTelis ¢ 00yJaroIUMUCS.

5 o o
VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO01€ pC€aiu3allun pa6oqen nporpaMmbl JaHHOU JUCIHUILIAHBI.




2. KonTponbHas
paborta, 3amuTa
OTYETOB 10
MPAKTHYECKAM
paboTtam

PaznuuaroT 3amauu v 3a1aHuUs:
a) PEnpOayKTUBHOTO YPOBHSI, TIO3BOJISIONINE OICHUBAThL U JIUATHOCTHPOBATH
3HaHHe (DaKTHUECKOTO Marepuasia (6a30BbIe TIOHATHS, alTOPUTMBI, (PAKThI) U
YMEHUE TMPAaBUIIbBHO HMCIIOJIb30BaTh CICHUAIBHBIC TCPMHUHBI W IIOHATHA,
y3HaBaHWE OOBEKTOB M3Y4YEHHS B paMKax ONPEAEICHHOrO pasfiena
JUCIUILINHEI,
0) PEKOHCTPYKTHBHOTO  YPOBHS, MO3BOJISIIOIIUE OLEHUBATh |
JAUAarHoCTUpPOBATh YMCHUA CUHTE3HUPOBAThH, AHaJIM3NpOBaTh,
0000maTh (paKTHUECKUN U TEOPETUICCKUI MaTepHal C
q)OpMYJ'II/IpOBaHI/IeM KOHKPETHBIX BbIBOJOB, YCTAHOBJICHUCM ITPUIHMHHO-
CIICICTBEHHBIX CBSI3€EH;

B) TBOPYCCKOI'0 YPOBH:, ITO3BOJIAOINNE OLICHUBATL U JUArHOCTUPOBATD
YMEHUSI, HHTETPUPOBAThH 3HAHUS PA3IMYHBIX 00JIaCTeH, apryMEeHTHPOBATh
COOCTBEHHYIO TOUKY 3PEHHUS.

KoMruiekT pazHOypOBHEBBIX 3a/1a4 (3aaHuil)

3. TectupoBanue

CpencTBo, MO3BOJISIONIEE OLEHUTh YPOBEHb 3HaHUI 00ydaronerocs myTeM
BbIOOPA UM OJJTHOTO U3 HECKOJIBKUX BapPUAHTOB OTBETOB HA NOCTABIECHHBIN
BOIpOoC. BO3MOXKHO UCTIOIb30BaHKE TECTOBBIX BOIIPOCOB,
IpelycMaTpUBAIOIIMX BBOJ 00YyYaIOIUMCSl KOPOTKOTO U OJJHO3HAYHOT'O
OTBETa Ha MOCTaBJICHHBIN BOMPOC.

TecToBbIe 3aJaHus

OLIGHI/IBaHI/Ie pE3yJIbTAaTOB O6y‘IeHI/I5{ 0 AUCHUIIIMHE «MaTemaTuka OCYHICCTBIIAICTCA B COOTBETCTBUU C Ilonoxenuem o TCKYyHIEM

3. OIUCAHME MOKA3ATEJENW U KPUTEPUEB OLIEHUBAHWSI KOMIIETEHITUN

KOHTPOJIE YCTIEBAEMOCTH U TIPOMEKYTOYHOM aTTeCTAlMK 00yUJarOIIUXCS.

[TpemycMOTpeHbI cleayromre BUAbl KOHTPOJIS: TeKYIIHi KOHTPOJIb (OCYIIECTBIEHHE KOHTPOJIS BCEX BUIOB ayIUTOPHOIN U BHEAYAUTOPHON
JESATETFHOCTH 00YUaIOIIerocs C IMeJIbI0 TOYYeHHsI IEPBUYHON WH(DOPMAITUU O XO/I€ YCBOSHUS OT/ACIbHBIX JIEMEHTOB COICPKAHUS TUCITUTIITUHBI )
Y TIPOMEKYTOUYHAS aTTecTanusl (OIEHUBAETCS YPOBEHBb M KAYECTBO MOJATOTOBKH 1O JUCITUTIIIMHE B TIETIOM). [Tokazarenu u kputepun

OLICHUBAHUA KOMHCTCHHHﬁ, (I)OpMI/IpyeMBIX B IIPOIIECCE OCBOCHUA JIaHHOM JUCIUIIIIMHBI, OINMCAHbI B Tabm. 4.

Tabauua 4.




Kon YpoBeHb OCBOCHHUS Nunukatopel Kputepuu onieHnBanus pe3yibTaToB 00yUEHHS
KOMIIETEHIIUU | KOMITETCHIIUH AOCTHIKCHUA
KOMIIETEHIINH
3Haer
1IK-1 Henocrarounsiit ypoBenb | [1K-1.1. He 3naem snauumenvnou wacmu mamepuana Kypca, He CHOCOOEH CAMOCMOSMENbHO
Onenka 8b10€151Mb 21AGHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDBL.
«HEYIOBJIECTBOPUTEIILHO.
ba3oBblii ypoBEeHb TIK-1.1. 3naem ne menee 50 % ocnoenoco mamepuana Kypca, 00OHAKO UCHbIMbl8Aem
Ouenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.
«yOBJIETBOPUTEIILHO.
Cpennuii yposenb Ouenka | [7K-1.1. 3Haem ocHOBHYIO uYacmb mamepuana Kypca, Cnocoben NPUMEHUMb U3YYeHHbIU
«XOpOLLIOY. mMamepuan Ha Npakmuke, UCNbIMbIEAEM He3HAYUMeNbHble 3AMpPYOHeHUsl 8 peuleHUU
3a0auy.
Bricokwuit ypoBenbs Onenka | [7K-1.1. Iloka3zvieaem 21yb0KOe 3HAHUE U NOHUMAHUE MAmepuald, CnocobeH npumMeHums
COTJIMYHOY. U3YYEHHbIU Mamepuan Ha NPaKmuke.
YmMmeer
ba30BbIi1 ypoBeHB ITK-1.2. Ymeem eocnpouzsecmu ne memnee 50 % ocnoenoco Mmamepuana Kypca, OOHAKO
ucnvimuleaem 3ampyOHeHUs: NPU peueHu’ NPaKmu4yeckux 3a0ay.
Cpennuii ypoBeHb ITK-1.2. Ymeem pewamsv cmanoapmmuvie npogheccuonanvHvie 3a0auu ¢ npuMeHeHuem
NOJIYYEeHHbIX 3HAHULL, UCNbIMbIBAEm He3HAYUMelbHble 3ampyOHeHUs 8 peuleHuu 3a0ay.
Beicokuii ypoBeHb ITK-1.2. Ymeem pewamv cmanoapmuvie npogheccuonanvHvlie 3a0ayu ¢ NpUMEHEHUEeM
NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21yO0Koe 3HaHUue U NOHUMAHUue Mamepuaid, cnocobeH
peuums 3a0a4y npu usMeHeHuu GopmyiuposKu.
Bnaneer
ba3oBblil ypoBEHb ITK-1.3. Cmydenm 61adeem OCHOGHBIMU HABLIKAMU MEOPEMU4ecKo20 U NPAKmMuyecKo2o

NpUMEHEHUs  Memo008  AHATUMUYECKOU  2eoMempul, JUHeUHOU  aneedpvl U
Mamemamuyecko2o ananuza. Mmeem mecucmemamu3uposanHvle 3HAHUA OCHOBHBIX
Ppazoenos OUCYUNIUHbL.




Cpennuii ypoBeHb TIK-1.3. Cmydenm 6n1adeem 3HAHUAMU BCE20 U3VYEHHO20 Mamepuand, 61aoeem HABbIKAMU
meopemuuecko2o U NpaKmuiecko20 NPUMeHeHUss Memo008 AHATUMUYECKOL 2eOMempUl,
JIUHENIHOU aneebpbl U MAmeMamu4ecko2o anaiusa. Mcnvimoiéaem He3HauumenbHble
3ampyOHeHUs 8 peueHuU 3a0au.

Bricokuii ypoBeHb ITK-1.3. C80000HO 671a0€em HABLIKAMU MEOPEeMUUecKo20 U NPAKMUYECKo20 NpUMEHeHUs

Memo008 aHANIUMUYeCcKOU 2eoMempul, JIUHelHOU aneebpbl U MaAmemamuyecko2o
amanuza, nokasvigaem 21yOOKOe 3HAHUE U NOHUMAHUE U3VYEHHO20 Mamepuaid.
Cmyoeum 6nadeem KOHYENMyaibHO-NOHAMULHbIM ANNAPATNOM, HAYYHLIM S3bIKOM U
mepmunono2uell npopecCcuoHaIbHoU 0esamenrbHOCMU.




4. MeToau4yeckue MaTepuaibl, onpeaessiioiye nNpoueaypbl OeHUBAHUS
pe3yJbTaToOB 00yUeHUsI

3ananus B gopme yCTHOIO ompoca:
VYCTHBI ONpOC HCMONB3YETCS A TEKYIIET0 KOHTPOJIA YCIIEBAEMOCTH OOYYaIOUUXCs IO
JTMCUUIUIMHE B KauyecTBE IPOBEPKH PE3YNIbTATOB OCBOCHMS Marepuana. Kaxmomy cTyaeHTy
BBIJIACTCSI CBOW COOCTBEHHBIN, Y3KO chopMynupoBaHHbIi Bonpoc. OTBET JA0JKEH OBITh YETKHM
U KpaTKHM, COJEPIKallliM BCE OCHOBHBIC XapaKTEPHUCTHKH OINMCHIBAEMOTO MOHATHA. B cBoeM
OTBETE CTYACHT JOJDKEH TOKa3aTh YMEHHUS MPOCIEKHUBATh NMPUYMHHO-CIIEICTBEHHBIE CBSI3U U
HaBBIKHM PACCYXJICHUH U JOKA3aTeIbCTBA.

3aganus B popme npakTuyeckux pador. KomniekT pa3HOypoBHeBBIX 3a1a4
(3agaHmuii)

[TpakTuyeckas paboTa mpeACTaBIsET cO00M KOHTPOJIBHOE MEPONPHUSITHE MO0 yuyeOHOMY
MaTepHany Kaxaoi TeMbl (pa3jelia) AUCHUILUIMHBI, COCTOALIECE B MHIAMBUAYAILHOM BBIIIOJHEHUU
00y4aromuMcsl TPaKTUUECKUX 3aJaHUN I OLIEHKU MOJIY4YEHHbIX 3HAHUW, YMEHUN U BIIaJIeHUI
KOMITETEHIIMSIMU, ()OPMHUPYEMBIMU TI0 TAHHOW AUCIUTIINHE.

BoinonHenue nOpakTUYECKUX pabOT  SABISAETCS CPEACTBOM  TEKYLIETO KOHTPOJIS
yCIIEBaEMOCTH O0YYaIOIUXCsA MO JUCLUIUIMHE U MOKET BKIIOYaTh B ce0sl ClEIyIOIIUE THUIIBI
3aJIaHUM: 3aJaHKsl TUIIOBOTO BHMJA M 3aJaHMS TBOPYECKOIO XapakTepa, IO pe3ysbTaram
BBINOJIHEHUS MPAKTUYECKUX 3aJaHuil oOydaromue o(GOpMIISIOT OTYETHI, COJEpXKalllue aHaIU3
IIOJIy4EHHBIX PE3YJIBTATOB U BBIBOJBI.

TecToBble 3a1anu. 3agaHus B opMe TeCTHPOBAHUS

Tect npeacrasnser co00M KOHTPOIBHOE MEPOIIPUITHE MO YUEOHOMY MaTepHaly Ka)a0i
TeMbl (pa3jena) JAWCLUUIUIMHBIL, COCTOSIEE B  BBIIOJIHEHUH OOY4YalOIIMMCS CHCTEMbI
CTaHIapTU3UPOBAHHBIX 3a/laHUi, KOTOpas MO3BOJISIET AaBTOMAaTU3UPOBATh MPOILEAYPY U3MEPEHUS
YPOBHSI 3HAHUH U yMEHUI 00y4Jaroierocs.

TectupoBaHue sBIIsI€TCS CPEACTBOM TEKYLIETO KOHTPOJS YCIIEBAEMOCTH OOyYaroIIUXCs
N0 JAMCUUIUIMHE W MOXET BKJIIYaTh B ce0s Cleaylolue TUIBl 33JaHui: 3aJaHue ¢
€MHCTBEHHBIM BBIOOPOM OTBETAa U3 MPEUIOKEHHBIX BAapUAHTOB, 33JaHUE Ha OIpEIEIICHUE
BEPHBIX M HEBEPHBIX CYXJEHUH; 3a/laHue C MHOXXECTBEHHBIM BBIOOPOM OTBETOB. B Kaxom
3a/laHui HEOOXOAMMO BbIOpaTh BCE MPaBUIIbHBIE OTBETHI.

5. MarepuaJibl AJis1 IPOBeIeHUs] TEKYLIEro KOHTPOJIA U MPOMEKYTOYHO
arrecTanumn

3aganus B popme onpoca

Pazpnen 1. [lonsiTHiiHbIA anmapaT ¥ MeTOX0JIOTHYECKast 0232 METOA0B MAILIMHHOI'O
00yueHusl.

1) OCHOBHBIE TIOHATHS U OTIPENICTICHHS B METOIaX MAIIMHHOTO O0y4YeHHUSI.

2) HcTopus pa3BUTHS METOAOB MAIITMHHOTO 00OYYEHUSI.

3) MeTtononornyeckasi 6a3a METOI0B MAIIIMHHOTO O0yUYEHUSI.



Pa3znes 2. OCHOBHBIE TEXHOJOTHH, UCIIOJIb3yeMble B METOIaX MAILIMHHOTO

o0y4eHmusl.

1) Turbl 1 cocoObI IPEACTABICHUS METOI0B MATMHHOTO 00y4eHUs
2) bazoBbie aropuTMBI pemeH s 3a/1a4 MalllmHHOTO 00y4YeHuUs
3) OcHoBHbIE IpOTrpaMMHO-UH(OPMAIIOHHBIE pecypcsl METO0B

MAalIMHHOI'O 06yquI/m

Pa3znen 3. AHa M3 MHOroMepHbIX JaHHbIX. KoppeasiunonHbie u
NPUYUHHOC/IeCTBEHHbIE CBA3H

1) AHalM3 MHOTOMEPHBIX TaHHBIX.

2) Koppensimonnsle W TPUYHHHO-CICICTBEHHBIC CBsi3u. Koppemsius
HNPU3HAKOB U CTPYKTypa JaHHBIX.

3) Perpeccus. MeTox HaMMEHbBIIUX KBaJAPATOB.

4) Teopema T'aycca-MapkoBa.  OOOOIIEHHBIH  METOJ  HAWMEHBIIUX
KBaJ[PaTOB.

5) MmuoromepHas perpeccus.  OcOOEHHOCTU MOCTPOCHUS

perpeccuu 110 MHOI'OMCPHBIM JIaHHBIM.

7)
8)
9
10)
11)

6) MHosxecTBeHHas! JTUHEHHAs perpeccusi, ee MperuMyllecTBa U HEAOCTaTKH.
Knactepuzanus. Knactepuzanus kak knaccuduxanus 6e3 yunuTens.

Mepsi cx0/1CTBa 1 MEPHI Pa3IN4Ms 00Pa30B.
Meton K cpennux.

Meton ISODATA.

Meton FOREL.

Pasnen 4. I'padoBbie metoanl. Heiiponubie ceTu.

1)
2)

3)
4)
5)
6)
7)
8)
9)
10)
11)

I'padoBbie MmeToabl. Mepapxudeckas KiacTepu3alus.

AriiomMepaTUBHBIE u paszensronue aITOPUTMBI KJIACTEPU3ALIUH.
JennporpaMmsl.

Heiiponnsie cetu. [Ipeanocsliku BOSHUKHOBEHHSI HEMPOCETEN.

[Tepuentpon Po3zen6iarrta. MHOTOCIIONHBIN NEPLIETITPOH.

Kaptst Koxonena. Cetu Xondunaa.

MeTtobl 00yueHus HelipoceTeil.

Mertoz ONOpHBIX BEKTOPOB.

Mammnaoe o6ydenue u Teopus Bannuka-UepBoHeHKkuHca.

[IpuHIUIT CTPYKTYPHOM MUHUMU3ALMKN PUCKA.
Mertoz ONOpHBIX BEKTOPOB.

[Tonutruka Ha3HavYeHHs MTPadoOB.

Kontponupyemsie komnerennuu: [1K-1
Oyenra KomMnemenyutl OCyWecmeasiemcs 8 Coomseemcmauu ¢ maoauyet 4.



3ananusa B dpopme npakTuyeckux pador. Kommiekr pa3HOypOBHeBBIX

3aJa4y (3agaHumii) Ilpaktuueckas pabora 1: «ABTOMaTH3amUs KOHCTPYHPOBAHHS
IPU3HAKOBY

[lenp paboTHI: MPUOOPECTH MPAKTHYECCKHA OIBIT aBTOMATU3AlMKA KOHCTPYHUPOBAHUS
MIPU3HAKOB.

3ajaHue: HalWTU ONTHMAJIbHOE IPEACTaBICHHE HAOOpa JaHHBIX C IMOMOULIbIO METOoJa
riaBHbIX kKoMmroHeHT (MI'K) u kputepreB oT00pa KOMIIOHEHT.

laru:

1 CrenepupoBaTh HaOOp JaHHBIX MPOM3BOJBHONW pasMepHOocTH d, Hampumep,
meTosoM «sklearn.datasets.make blobsy.

2 [TosyunThs AucriepcUM 3HAUEHUN KOMIIOHEHT. DTO MOXHO CAENIAaTh C ITOMOIIBIO
kiacca «sklearn.decomposition.PCA» u atpubdyra «explained variance ».

3 Onpenenuts NOPOroBble 3HAUEHUS AUCTIEPCUN KOMIIOHEHT € TOMOUIBIO:
* npasuia Kaiizepa;
* IpaBUJIa CJIOMAaHHOM TPOCTH;

* «METOOa JIOKTSI».

4 [TocTpouTh AMarpaMMel, HalpuUMep, ¢ TOMOIIBI0 MeToaa «matplotlib.pyplot.bary,
OTMETHUTh Ha JUArpaMMe TTOPOTOBbIC 3HAUCHHS 110 KAKIOMY KPUTEPHIO.

5 [Mpumenuth MI'K ¢ KOTMYECTBOM KOMITOHEHT, TIOJTYYE€HHBIM Ha OCHOBE OJTHOTO U3
KPHUTEPHUEB.

OTyYeT NOMKEH COAEPKATh CIEAYIOIINe (paiibl:

1 CrenepupoBaHHBIN HA0OP TaHHBIX B (hOopMaTe .CSV.

2 Jluarpamma, TIoJy4YeHHas Ha 1iare 4

3 [IpeoOpazoBanHbIit HAOOP JaHHBIX, TOJYUYEHHBIH Ha 11are 5, B oopMare .csv.

IIpaktuyeckas pabota 2: «ABTOMaru3alus BbIOOpa MOAETM M ONTHUMH3ALUU
TUIeprnapamMeTpoB»

[lenr paboThl: MPUOOPECTH MPAKTUYECKUM OMBIT aBTOMATH3alUU KJIacCHU(pUKAIUH.
3anmanue: pa3padoTaTh aBTOMAaTU3UPOBAHHBIN KiIaccudukaTop.

[laru:

1 CrenepupoBaTh Ha0Op JTaHHBIX I KiaccuUKaIuu,
HalpuMep,  METOJAO0M

«sklearn.datasets.make blobsy.

2 BeiOpate He MeHee 3 anropuTMOB Kiaccu(uKalum, Hanpumep, U3 OUOINOTEKH
«sklearny.
3 BeiOpate neneByro ¢pynkuuto. Ecnu Obiia ucnons3oBana 6ubnanoreka «sklearny,

TO QYHKIIMU MOXKHO BbIOpaTh U3 Moaymto «sklearn.metricsy.

4 Jns xaxpaoro BBIOpaHHOTO KiaccHUUKATOpa peaanu30BaTh aBTOMATHYECKYIO
ONTUMM3AIMIO TUIIEPIIAPAMETPOB METOJaMU TOHWCKAa IO PEeHIeTKe U CIy4alHOTO TOWCKa C
kpoccBammanuedt. [lpm wmcnomp3oBanmm  «sklearn» MOXHO BOCHONB30BAThCS METOAAMHU
«model_selection.GridSearchCV» n «model selection.RandomizedSearchCV».



S) PeanuzoBath aBTOMATU3UPOBAHHBIN BBIOOP KJaccugpukaropa u3
chopmupoBaHHOr0 HabOpa ¢ ONMTUMHU3MPOBAHHBIMHU THIIEpIIApaMTPaMH Ha OCHOBE BHIOpaHHOM
neneBoil GpyHkuu. 6 [IpuMeHUTHs BEIOpAaHHBIN KIacCHpUKATOP.

OTueT ToMKEH CoAep KaTh ClieAyromue Gaib:
1 CrenepupoBaHHBI HA0OP TaHHBIX B hOopMaTe .CSV.

2 TexkcToBbIH (haiin, B KOTOPOM YKa3aHBbI:

. BBIOpaHHBIC KJIACCU(PUKATOPHI;
. BBIOpaHHas 11eseBast () yHKIIHS;
. CIIHCOK  TOJYYCHHBIX B  pe3yiabTare  ONTHMHU3AIMM  3HAYCHUM

THIEPIIapaMeTpoB Ul KaKJOro Kiaccudukaropa M 3HAYCHHUS LENEeBOM (yHKUUHU. 3
PesynbTar knaccugukanuu B popmare .csv.

Kontpompyemsie komnerenmuu: [1K-10

Oyenka KomMnemeHYull OCyuwecmeisiemcs 8 COOmeemcmauu ¢ maoauyei 4.

TectoBble 3a1anus. 3axanus B gopMe TeCTHPOBAHUS

1 HelipoHHas ceTh, B KOTOpPOM KaXIblii HEMPOH B y3JIe€ PEIIETKH CBSI3aH TOJBKO C
OyKalIMMy HepOHaMU, Ha3bIBAETCH:

a. CimrabocBsizHas HEHPOHHAS CETh,

b. lukiuyeckas HEHpOHHAS CETh,

C. MHorocnoiHast HEHPOHHAsI CETh,

d. [TonHOCBsI3HAS HEHPOHHAS CETh.

2 HeiipoHHas ceTh, B KOTOPOI KaXKIblii HEUPOH CBSI3aH CO BCEMH APYTMMHU HEWPOHAMU U
BCE BBIXOJIHBIE CUTHAJIBI IOJAKOTCS BCEM HEHPOHAM, Ha3bIBACTCS:

a. [ToHOCBsA3HAsA HEHPOHHAS CETh,

b. luknuyeckas HeHpOHHAS CETh,

. Crnoucro-nuKkInyecKas HelpoHHas! CETb,

d. CnabocBsi3Hast HEHPOHHAS CETh.

3 HeiipoHHas ceTb, B KOTOpOW HEHPOHBI 00pa3ykoT CIIOH, B KOTOPHIX OHU HE
B3aUMOJICUCTBYIOT JAPYT € APYI'OM, a TOJIBKO HEMPOHAMU MTOCJIEAYIOLIETO, IO X0y
pacIpoCTpaHeHUs
uH(pOpMalnH, CII0SI Ha3bIBAIOTCS:

a. MHorocnoliHass HeMpOHHas CeThb,

b. CnabocBsizHast HefpOHHAs CETh,

. Croucro-nMKInyecKas HepoHHas! CETb,

d. [TonHOCBs3HAS HEHPOHHAS CETh.

4 HelipoHHas ceTh, B KOTOPOH CJIOM 3aMKHYTHI B KOJIBLIO, IPUYEM BCE CJIOM PABHOIIPABHbI
Y MOTYT, KaK I10JIy4aTh BBIXOJHBIE CUTHAJIBI, TAK U OT/AABaTh UX, Ha3bIBAIOTCA: a. MHOrocoiHas
HEHUPOHHAs CETh,

b. Iluknuveckast HEHPOHHAS CETh,

. CroucTo-IMKINYECKasi HEHPOHHAs CETb,

d. [TonmHOCBSI3HAS HEHPOHHAS CETh.

5 HelipoHHas ceTh Ha3bIBa€TCd KOHBEPTUPYIOLICH, €CIIN:

a. O011ee YUCII0 BXOTHBIX HEHPOHOB OOJIbIIIE, YEM YHCIIO BHIXOAHBIX HEHPOHOB,



b. O6mee unciio BXOAHBIX HEHPOHOB MEHBIIIE, YEM YHCIIO BHIXOJHBIX HEHPOHOB,
. Obmiee ynca0 BXOAHBIX HEMPOHOB PAaBHO YHMCITY BBIXOJHBIX HEHPOHOB,

o

. OOmiee 4MCIO BBIXOAHBIX HEHPOHOB OOJIBIIE, YEM YHCIO BBIXOJHBIX HEHPOHOB. 6
HeliponHas ceTb Ha3bIBAE€TCs NUBEPrUPYIOLIEH, €CIIH:

. O01Iee 9rciio BXOAHBIX HEHPOHOB OOJIBIIE, YEM YHUCIIO BEIXOAHBIX HEHPOHOB,

. O0111ee 4ncI0 BXOIHBIX HEHPOHOB MEHBIIIE, YEM UHCIIO BBIXOAHBIX HEHPOHOB,

. OOw1ee ynciio BXOAHBIX HEUPOHOB PABHO YHMCITY BBIXOJHBIX HEUPOHOB,

o O T @

. O01iee ynCiIO BBIXOJHBIX HEHPOHOB MEHBLIE, YEM YHCIO BBIXOJHBIX HEUPOHOB. 7
Heliponnas ceTh Ha3bIBae€TCd CHMMETPUYHOM, €CITN:

. Ob1ee ynco BXOJHBIX HEHPOHOB OO0JIbIIIE, YEM YHCIIO BBIXOAHBIX HEHPOHOB,

. OO11ee 4nciI0 BXOAHBIX HEHPOHOB MEHBIIIE, YEM YUCIIO BBIXOIHBIX HEHPOHOB,

. O6111ee 4ynciio BXOIHBIX HEHPOHOB PABHO YHUCITY BBIXOJHBIX HEHPOHOB,
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. Ob111ee YnciIo BBIXOAHBIX HEHPOHOB PABHO YHUCITY BBIXOJAHBIX HEHPOHOB.

8 Kak Ha3piBaeTcs HeWpOHHas CeTh, B KOTOPOM €CTh XOTsSI Obl OJUH CIIOW, BBIXOIHbBIE
CUTHAQJIBI C KOTOPOTO TIOCTYIAIOT Ha ATOT K€ CJIOW WM Ha OAMH U3 MPEIbIAYIIMX CIIOEB. a.
PexyppeHTHas HEMpOHHAs CETh,

b. HeiipoHHast ceTh MPsAMOro pacipoCcTpaHeHHU,

C. HeliponHnas ceTb BCTpEYHOTO pacrpocTpaHeHHUs,

d. PeuupkynsairoHHas HEHPOHHAS CETb.

9 Kak Ha3bIBaeTCsi HEWPOHHAs CETh, B KOTOPOM BBIXOJHOW CHUTHAJ MEpelaeTcs OT CIos
K CJIOIO TOJIBKO B HAIPABJIICHUH OT BXOJHOT'O CJIOSI CETHU K BBIXOJHOMY.

a. PexyppeHTHast HEMpOHHAS CETh,

b. HeiiponHast ceTb psMOro pacipocTpaHeHus,

C. HeliponHas ceTb ¢ 00paTHBIMU CBS3SIMH,

d. Peuupkynsiuonnas HeiiponHast ceth. 10 Kak Ha3piBaeTcs BXOIHast CBsI3b HelipoHa? a.

Axcomn,

b. Cunarc,

C. BxoaHnoii cion,

d. BeixosHol CIoH.

11 Kax Ha3pIBaeTCs BBIXO/IHAS CBsI3b HEMpoHa? a.

Axcomn,

b. Cunarc,

C. BeixoaHoii cioi,

d. BxoaHoii cioii.

12 Kakast pyHkuus qa€t oreHKy KauecTBa 00yueHUs HEHPOHHOM CeTH: a.

OyHKIUS OMTHOKH,

b. dyukIMs akTHBAINH,

c. O6e QpyHkuMH,

d. ®yHKIUS TPUHAIICIKHOCTH.

13 Kakoii Bug 00y4deHusl HSMPOHHOH CeTH Mpernoaraet sBHOE 3aaHHe [EIeBOTO
BEKTOPA, MIPEICTABIISIFOIIETO cO00H TpeOyeMblit BbIxoa? a. O0ydeHHe ¢ yuUuTeneMm,

b. OOyuenue Oe3 yuurens,

c. CmemanHoe 0Oy4eHue,

d. KonkypeHnTHOe 0OyueHuHe.

14 O6y4eHne HEHPOHHOM CETU C YUUTEJIeM MPEANOIaraeT, yTo:



a. JIst KaXkJ1oTo BXOJHOTO BEKTOPA U3BECTEH TPeOyeMbIil BBIXOI,

b. B kadecTBe 00y4arONIMX MIPUMEPOB HCIIOJIB3YIOTCS TOJIBKO BXOIHBIC 3HAUCHHUS,

C. HeusBecTHBI BBIXO/IbI CETH, HO U3BECTHA KPUTHUECKAs OLICHKA MTPaBUILHOCTH CETH,
d. CymectByeT o0Oy4aromiasi mporpamma.

15 Kakoit Bug 0OydeHHs] HEHPOHHOM CETH MPEII0JIaraeT, 4YTO B KaueCTBE 00yUaromux

IMPUMEPOB CETU UCIIOJB3YHOTCA TOJIBKO BXOAHBIC 3HAYCHU a. O6yLICHI/Ie C YUUTCIICM,

b. O6yuenwue 6e3 yunrens,

c. CmemanHoe o0y4eHue,

d. lenpra-npaBuiio.

16 Cmemannoe o0ydyeHue HEHPOHHOM CETH MPEAIOaraeT, Yro:

a. JIJ1s KaskJ10T0 BXOIHOTO BEKTOPA U3BECTEH TPeOyeMblIil BBIXO/,

b. B kagecTBe 00y4aroNnux MPUMEPOB UCIOIB3YIOTCS TOJILKO BXOJIHBIC 3HAUCHHS,

C. YacTpb BecoB ompenensieTcss 00y4eHUEM «C YUUTEIEeM», APYyras 4acTb caMOOOyueHHEM,
d. KonkypeHnTHOe 0oOyueHue.

17 Kakoit Buzn oOyueHust Hanbosiee ynorpeObum A HEMpOHHON CeTH THIa NepCcenTpoH?
a. O0ydeHue ¢ yuuTenem,

b. O0y4enue Oe3 yuurerns,

c. CmemanHoe o0y4eHue,

d. KonkypeHTHOe 00yueHuHe.

18.Kakoit Bup oOydeHus XapakTepeH Ui HEHPOHHOM CeTH  BCTPEUYHOTO

pacripocTpaneHus?

a. O0yueHue c yuurenem,

b. O0yuenwue 6e3 yunrens,

c. CmewanHoe 0Oy4eHue,

d. denpra-npaBmio. 19 Cerb Xomnduiiaa sBiseTcs:
a. CeTb10 C 0OOpaTHOI CBS3bIO,

b. IIpsimonanpaBieHHO# ceThIO,

. CeTbt0 00paTHOTO pacHpOCTpaHEHUS,

d. Penmpkynsiuonnoit cetbro. 20 [lepcenTpoH siBisieTcs:
a. CeTb10 C 0OOpaTHOI CBS3bIO,

b. IIpsimonanpaBieHHO# ceThiO,

. CeTbt0 00paTHOTO pacHpOCTpaHEHUS,

d. PenmpKkynsaiuoHHO CEThIO.

1. B
2. D
3. A
4. C
S. C
6. B
7. A
8. D
9. B
10. A
11. B




12.
13.
14.
15.
16.
17.
18.
19.
20.
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TemarTuka pedeparon

1. Pabota ¢ Tumamu gaHHBIX B s3bIKe Python.

2. Brenenue B MmaccuBbl OMOmoTekn NumPy.

3. BrinonHeHue BbIUMCIEHUN HAl MaccuBaMK OnOroreku NumPy.

4, Omneparuy Haj JaHHBIMU B OnOnroreke Pandas.

5. Busyanu3zanus ¢ nomompto 6ubnuorexu Matplotlib.

6. bubnnoreka Scikit-Learn.

7. Cwmecu "ayccoBbIx pacnpeneneHui.

8. SnepHast OlleHKa TUIOTHOCTH PaCIIpEICIICHHS.

9. MeTton OTIOPHBIX BEKTOPOB. OnTtumManbHas pazzenstomas
TUTIEPIUIOCKOCTb.

10. Cnyyau JIMHEHHON pa3aeMMOCTH U OTCYTCTBUS JIMHEWHOMN pa3/ieIMMOCTH.
Kycouno-nuneiinas GpyHK1usg NOTEps.

11. 3amaya KBaJApaTUYHOTO IPOrPAMMHUPOBAHHKS M IBOMCTBEHHAS 3aj1a4a.

12. [ToHsATHE ONIOPHBIX BEKTOPOB. JIMHEHHBIEC METOIbI KITACCH(UKAIIIH.

13. I'panuenTtHble MeTOABl. JIMHEHWHBIH KiIacCU(pHUKATOP, CBSI3b C METOAOM
MaKCHMyMa MpaBonoa00us.

14, MeToT CTOXaCTHYECKOTO TPAJAMCHTa W YACTHBIC CIydad: aJalTHBHBINA
nunennbii anemenT ADALINE, nepcentpon Pozen6narra, mpaBuio X300a.

15. Mertpudeckue MeToasl Kiaccupukanuu. Meton Omkalmux coceneil u
ero 0000IIeHUS.

16. [TocraHoBKka 3a1a4 00y4eHHS MO TMpeLeIeHTaM.

17. Tunsl  3amau:  kimaccudukanus,  perpeccusi,  MNPOTHO3UPOBAHUE,
Kiactepusanus. [IpuMepsl MPUKIIaIHBIX 33/1ad.

18. OcHOBHbBIE TOHATHS: MOJIEIb AITOPUTMOB, METOJ O0ydeHHUs, (PYHKIUS
noTeph U (PYHKIIMOHAT KauyecTBa.

19. MeToauka SKCIEpUMEHTAILHOTO UCCIIEOBAHMS U CPABHEHHSI AITOPUTMOB
Ha MOJICJTBHBIX U PEATTbHBIX JIAHHBIX.

20.  TlomuroH anropuTMOB KIacCHPUKAIIH.

21. CRISP-DM —  wMexoTpaciaeBOW  CTaHIApT  BEICHUS  IMPOCKTOB

MHTEJUIEKTYaJIbHOI0 aHaJIM3a JaHHbIX.
22.  TloHATue TOTUYECKOM 3aKOHOMEPHOCTHU. Peraromiye Cnucku u 1epeBbs.
OO0benuHEeHNE B pelIaolme jieca.
23.  CuHrynspHoe pa3joXeHHe, METO]I TJIaBHbIX KOMITIOHEHT.



24.  HauBnas OaifecoBckast kimaccuukanusa. 25. MammHHOE 0OyueHHE C
y4HUTeNeM 1 00ydeHue 6e3 yquTes.

Kontponupyemsie komnereniuu: [1K-1
Oyenka KomMnemeHYyull 0Cyuecmesiemcst 8 COomeemcmaeuu ¢ maoauyet 4.

Bonpocsl k 3k3aMeny

1. OcHoBHble noHsATUS. OnpeneneHyue npeaMera MamuHHOro ooyuyeHus. [Ipumepsr
3a1a4 u obnacrelt npuioxkenus. OOpasbl v MPU3HAKH.

2. Tunel 3amay npenckazanus. Perpeccus. Takconomus. Kiaccudukamms. Turs
ommoOok Kinaccudukamnuu. O6001aroIIas CrrocoOHOCTh Ki1accupuKaTopa.

3. [TpuHIMI MUHUMH3AIUH dMIHpUYeckoro pucka. HenooOyuenue. [lepeoOyuenue.
CraTucTUYecKuid, HEUPOCETEBOM M CTPYKTYPHO-JTUTBUCTUYECKUIN IMOJIXO/bl K PACHO3HABAHUIO
00pa3os.

4, CTpyKTypa THIHYHON CHCTEMBI paclo3HaBaHus oO0pa3oB. [lukia moctpoeHus
CUCTEMBI paclio3HaBaHus 00pa3oB.

5. Knaccudukanms. OOmme npuHOMNBL OTanbl KilacCUPUKAIUUA. AJTOPUTMBI
oOydeHus Kiraccu(UKATOpOB ¢ yuurTenem u 0Oe3 yuutens. JIMCKPUMHHAHTHBIA aHAJU3.
['eomeTpryeckas HHTEpIIPETaLUs 3a/1a4H KJIacCU(UKALIUU.

6. [TpoexkTuBHBI mOAX0A. MeETpUKH B MPOCTPAHCTBE MPHU3HAKOB. EBKIMIOBO
paccrosinue. Paccrositnue Maxanono6uca. Omu0ku mepBoro 1 BTOPOro poja.
UyBCTBUTEIBHOCTD U U30MPATENBHOCTD.

7. KpuBast wmommuoctu kputepusi kiaccupukanuun. ROC-kpuBsie. IlpoBepka
knaccudukaropa. IlpoBepka TectoBoil BheIOOpKOW. [lepekpectHass mpoBepka. OreHka
MH(OPMATUBHOCTH MIPU3HAKOB.

8. OcHoBHBIE METOJBI MAaIIMHHOTO o0Oy4eHus. baiiecoBckas kiaccudukanus.
VYcnoBHas BeposiTHOCTh. Dopmyna monHOU BeposTHocTu. Dopmyna baiteca. Cratucruueckoe
pacmo3HaBaHMe o00pa3oB. 3amaya  kjnaccuukanumu  cnama. Kputepuil  OTHOIIEHUs
npaBaonoaoous. batecoBckuii puck. Kputepuii baiieca.

9. Kputepuii makcumanbHOro mnpasaononoous. MHorokmnaccoBele OaiiecoBckue
knaccugukaropsl. baliecoBckue kimaccupUKATOphl i HOPMAIBHO paclpeelIeHHBIX KJIacCOB
TP PA3IMYHON CTPYKTYPE MATPUIIbl KOBApUAIIUH

10.  OuenuBanume (yHKUMA pacnpexaeneHus. [lapamerpuueckoe oneHuBaHue. MeTon
MakcuMyma Tmpasaononobus. baiiecoBckoe oreHuBanue. HemapameTpuyeckoe OlleHHWBaHUE.
PacrioznaBanne pyKONUCHBIX LHU(P C MTOMOIIBI0 HAUBHOTO 0alleCOBCKOTO

11.  [epeBbs pemenuil. OcHoBHBIE NOHATHA. Kiacchl pemiaeMbIX 3ajad: ONHMCaHUE
JNAHHBIX, Kiaccudukamus, perpeccus. OOMmMI alropuT™M TIOCTPOCHUSI JE€peBa PEIICHHI.
Kputepun BpIOOpa Haumyuiiero aTpuOyTa: MpUPOCT HHPOPMAIMH, OTHOCHUTEIBHBIA MPUPOCT
uHpopmaruu, uaaeke ['uHu.

12.  TlpaBuia octaHOBKH pa3dmeHus jaepeBa. OOpesanue aepeBa. AsroputMm I[D3.
[TepeoOyuenue nepeBbeB perieHuii. OOpaboTka HeNnpephIBHBIX aTpuOyToB. OOyueHue Ha
JTaHHBIX ¢ mponyckamu. [IporpammHOe oOecnedyeHue Al MOCTPOEHUS JIEPEBHEB PEIICHMIA.
Pacnio3naBaHue criaMOBBIX MUCEM C IIOMOIUIBIO IEPEBHEB PELICHUMN

13. AHanu3 MHOTOMEpHBIX MAaHHBIX. KoppensuunoHHbIE U TPUYNHHO-CIIEICTBEHHBIC
cBs3u. Koppensius npu3HakoB U CTPYKTypa JAaHHBIX.



14. Meton rinaBHBIX KOMIIOHEHT Kak JAEKOMIIO3MLIMS MaTpulbl JaHHbIX. Marpuia
cyeToB. Marpuna Harpy3ok. Matpuma omubok. OObsICHEeHHass W OCTaTOYHAs BapHalus B
MaHHbIX. ['paduueckas HHTepHpeTalus MeToJa TIJIaBHBIX KOMMOHEHT. Kputepuu BbiOOpa
KOJIMYECTBA TJIaBHBIX KOMIIOHEHT. [loHM)KeHHEe pa3MepHOCTH MPU3HAKOBOTO MPOCTPAHCTBA
METO/IOM IJIABHBIX KOMIIOHEHT

15. Perpeccus.  Meton HAaWMMEHBIINX KBaJapaTroB. Teopema l'aycca-
Mapkosa.

OO600111eHHBIIT METOJT HAMMEHBIINX KBaJpaToB. PeKypcUBHBIH METO/ HAMMEHBIIUX KBaJIpaToB.
AHanu3 perpecCUOHHBIX OCTAaTKOB.

16. MmuoromepHass  perpeccuss. OcOOEHHOCTH  TIOCTPOCHHS  pErpeccuu  Io
MHOTOMEPHBIM JIaHHBIM. MHOXKECTBCHHAs JIMHEWHAsi perpeccusi, ee¢ MpeuMyIlecTBa |
HEJIOCTaTKU.

17.  Knacrepmzamus. Kimacrepuzamus kak kinaccupukanus 0e3 yuutens. Mepbl

CXOJICTBa U MephI paznuuus oopazos. Meron K cpennux. Meton ISODATA. Merox FOREL.

18. I'padoBeie meTonpl. HMepapxuueckass kiactepusanusi. ATJIOMEpaTUBHBIE W
pa3aeNoIIKe AITOPUTMBI KJIacTepu3anuu. JleHaporpaMMmsl.

19. Heitponnsie cetu. Ilpeanoceuiku BO3HHKHOBEHUs Heupocered. Ilepuentpon
Pozen6narra. Muorocnoineiii nepuentpod. Kapter Koxonena. Ceru Xondunga. Metomsl
oOyueHus HelipoceTeil. MeTo]1 OIOpHBIX BEKTOPOB.

20. Mammnnoe o6yuenue u Teopus Bannuka-UepBonenkuca. [Ipunuumn cTpykTypHOit
MUHUMU3AIUU prcKka. MeTo]1 ONTOPHBIX BeKTOpoB. [lomuTika HazHaueHHus mTpados.

Kontponupyemsie komnerennuu: [1K-1
Oyenxa komMnemenyutl OCyWecmeaisiencs 8 coomseemcmauu ¢ madauyet 4.
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