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1. HTACIIOPT ®OHJA OHEHOYHbIX CPEJICTB
10 TUCHUIUIMHE «MeTOo/1bl MAIIMHHOTO 00YYEeHUSD)

OneHouYHBIE CpPEICTBA COCTABISIFIOTCS B COOTBETCTBHMM C paboyedt mporpammon
JUCIUTIIMHBI U TIPEJICTABIIIOT COO0OM COBOKYIMHOCTh KOHTPOJIBHO-U3MEPHUTEIIBHBIX MaTepUaIoB
(TuroBBIe 3amayM (3alaHusi), KOHTPOJbHBIC PAOOTHI, TECTHI W JIp.), NpPETHA3HAYCHHBIX IS
WU3MEPEHHS YPOBHS JOCTIKECHHS O0YYaIOIIMMHUCS YCTAHOBIICHHBIX PE3YyIbTaTOB OOYUCHHUS.

OneHOYHBIC CPEACTBA  KCHOJB3YIOTCS TMPHU  TMPOBEACHUM  TEKYIIET0  KOHTPOJIS
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTeCTaIIH.

Tabnuma 1 - [lepeuenb koMneTeHIHIA, (POPMUPYEMBIX B IIPOLIECCE OCBOCHUS TUCIUTIIMHbI

Kox
KOMIIETEHIHHE HaumeHnoBaHue pe3ysibTaTa 00yuyeHust
TIK-10 CnocobeH MpUMEHSATh CHUCTEMHBIM MOAXO0J M MaTeMaTUYeCKHE METOJbI B

(I)OpMaJ'II/ISaI_[I/II/I PCUICHUA ITPHUKIAAHBIX 3a1a4

IIK-10.1. 3naer 0a3oBble TMOJIOKEHUS (YHIAMEHTAIBHBIX Pa3/IelioB
CUCTEMHOTO aHajlM3a W MAaTeMaTHKH B oObeMe, HEOOXOIUMOM IS
00paboTkn WHGOPMAIMK W aHAJIM3a JAaHHBIX B MPUKIAJHON 001acTu;
NPUHIUIIBL U METOAbl  TMPOBEJAEHUS  UCCIENOBaHMM B  00JacTu
WH()OPMAIMOHHBIX CHCTEM ¥ TEXHOJIOTUW; TEXHUKH IUIAHUPOBAHUS W
MIPOBEACHUS BEIYUCINTEILHOTO YKCIIEPUMEHTA.

[1IK-10.2. VYmeer ¢opmMynupoBaTh W JOKa3bIBaTh HaWOOJIEe BaKHBIC
PE3YNIbTAThI B MPUKIIAIHBIX 00IACTAX; MPUMEHAITh YUCICHHBIC METOIBI TS
penieHus MPUKIATHBIX 3a7]a4; TPOTPAMMHO PEATM30BaTh BBIUYNCIUTEIbHBIM
OKCIIEPUMEHT  TOCPEJACTBOM  S3BIKOB  MPOTrPAMMHUPOBAHHUS  WIH  C
WCIIOIH30BAaHUEM CHEIUATN3UPOBAHHBIX MAKETOB MPUKIAIHBIX TMPOrPaMM;
pa3pabaThIBaTh AJITOPUTMBI PEIICHHS] KOHKPETHBIX 3a/1a4.

[IK-10.3. Bnageer HaBbIKAMU TMOCTAHOBKH 3a/1aud; HaBBIKAaMH PabOTHI C
O6ubarorpaguuecKuMu UCTOYHUKAMU WHGOpMalMU; HaBBIKAMH PpEIICHUS
MOCTABJICHHBIX 3aJlad B MPEIMETHOM 00JacTM B paMKax BBIOPAHHOTO
npouIs.

KoHeuHbIMu pe3ynbTaTaMM OCBOCHMsI JUCHMIUIMHBI SIBIISIOTCS  COPMHUPOBAHHBIE
KOTHUTHBHBIE JIECKPHUIITOPBI «3HATB», «YMETBh», «BIAACTh», PACIHCAHHBIE IO OTIACIHHBIM
KomrereHIMsIM. PopMUpOBaHUE JIECKPUIITOPOB MPOMCXOAUT B TEUEHHE BCErO0 CEMECTpa I0
JTamaM B paMKax KOHTAaKTHOM paOoThl, BKIIOUAIOLIEH pa3iuuHble BUABl 3aHATHH U
CaMOCTOSITENIbHON PaboThI, C MPUMEHEHUEM PA3JIMYHBIX (OPM U METOA0B 00yueHHs (Tabi.2).



Tabmuma 2 - ®opmupoBaHue KOMIIETEHIIUN B MPOIIECCE M3YUCHHS TUCIIUIUIAHBIL:

Kon YpoBeHb M HaukaTopsl nocTikenus Bun yde6HbIX 3aHaTmii | | Kontponmupyemble — paszmensl 1 OlEHOYHBIE CpEJCTBA,
KOMIIETCHIINH OCBOCHUIA KOMIIETEHIAH paGOTH, (bopMH 1 METOIbI TEMBI ,Z[I/ICLII/IHJ'II/IHBI3 HCIIOJIB3YyCMbIC JUIA
KOMITCTESHITUH oOy4eHwus, OLICHKHN YPOBHA
CIOCOBCTBYIOLIHE c(hOpMUPOBAHHOCTH
(bopMHUpOBaHUIO 7 KommeTeHm’
Pa3sBUTHIO KOMIIETEHIIMIA
1IK-10 3naem
Henocratounsnii | I1IK-10. Cryment He cnocoben | Jleknmonnble npaktudeckun | Pasmen 1. Ilonstuitaeii anmapat | Tekymmii KOHTpOIb —
YPOBEHb MIPUMEHSTh CUCTEMHBIN | 3aHATHS, CaMOCTOSITEIBHA | H METO/I0JIOTUYECKAS 0a3za | yCTHBIN ompoc,
IOAX0A M MaTeMaTUYeCKue | pabora o0yJaromuxc: | METOJ0B MAIIMHHOTO OOy4YeHUsl. | KOHTpOJbHas  padora,
MeToAbl B (OpMaau3aluu IMOArOTOBKA Hu caay_ Paznen 2. OCHOBHbIE | TECTHPOBAHME, 3allUTa
pCHICHUA TIPUKJIATHBIX 3a/1a4. MPOMEKYTOYH arrecranmn.X | TexHomoruu, HCIIOJIb3YEMBIE B | OTYETOB o

He 3Haer ¢yHmameHTaIbHBIX

pasznenos KHUOEpHETUKY;
NPUHIUITOB " METO/IOB
MPOBEJICHUSI MCCIEAOBAaHUN B
obmacth  KUOEpPHETHKH, a
TaKkKe  He  3HaeT,  4To
HPEJCTaBISAIOT coboit
HK30CKEJIEThl: Ha3HAYeHHE W

KJIaccu(UKaIUs IK30CKEJIETOB,
CYIIECTBYIOIINE KOHCTPYKIMH
IK30CKENETOB, a TaKxKe
MHUKPOPOOOTHI.

METOJlaX MAIIMHHOTO OOy4YeHHs.
Paznen 3. AHanu3 MHOTOMEpHBIX

naHHbIX.  KoppensunoHHbie

u

IMPUYIUHHO-CJICACTBCHHBIC CBA3U

Paznen 4. 'padoBbie METOIBI.
Heliponnsie cetn.

MPaKTUYECKUM paboTam

! JleKMOHHbIE 3aHATHSA, TIPAKTHIECKUE 3aHATHS, Ta0OPATOPHBIE 3aHATHS, CAMOCTOSATENbHAs paboTa. ..

2 H€O6XO,HI/IMO YKa3aTb aKTUBHbIC U UHTCPAKTUBHBIC METOIbL O6y‘lCHPI$I (Haan/IMep, HWHTCPAKTHUBHAs JICKIU, pa60Ta B MaJIbIX I'pyHIiax, METOAbI MO3IroBOro mITypmMa u T.ﬂ.),

CHOCO6CTByIOIIII/Ie Ppa3BUTHUIO Y 06yanOIHI/IXCH HaBbIKOB KOMaHﬂHOfI pa60Tm, MEXKIMYHOCTHOM KOMMYHUKAIIUU, TPUHATUA pemeHHﬁ, JUACPCKUX KaUCCTB.

3 HaumeHOBaHMe TeMEI (paszena) 6epercs u3 paboueil MporpaMMbl JUCIUILTHHEL.

4 O1ieHOYHOE CPENCTBO JOIKHO BEIOMPATHLCS C YIETOM 3aIUTAHUPOBAHHBIX PE3YJILTATOB OCBOCHUS JUCIATUINHEI, HAPUMED:

«3HATb» — CO6€CC,Z[OBEIHI/IC, KOJIJIOKBUYM, TECT...

«YMeTb», «Brasers» — MHANBULYaIbHBINA HIIM TPYIIIOBOI IPOEKT, Kelc-3a1a4a, 1enoBas (poseBas)

urpa, noptdoimo. ..




ba3zoBbiii [TK-10.1. CtyneHt umeet| Jlekimonueie u | Pazgen 1. [loustuiineiii anmapar | Texkyuuid KOHTPOJIb —

YPOBEHb HECUCTEMATU3UPOBAHHBIE MPaKTUYECKUE 3aHATHA, | U METOJIOJIOTHYCSCKAs 0a3al yCTHBII o1poc,
3HaHMA O (YHIAMCHTAILHBIX | CAMOCTOSATENbHAs  PabOTa | METOMOB MAIIMHHOIO 00ydeHus. | KOHTPOJbHas  pabora,
pazzaenax KUOCPHETUKH; | 00yJaromMXcs, MOATOTOBKA | Pasnen 2. OcHOBHbIe | TECTUPOBAHUE, 3alllUTa
IIpUHIHAIIAX n METOoAaX | © cHada HpOMCX(YTOqHOﬁ TEXHOJIOTUU, WCIOJL3YEMBIE B OTUYCTOB 1o
IIPOBCACHUA I/ICCJ’IC,Z[OBaHI/Iﬁ B | aTTeCTAllNU. METoaaxX MAIIMHHOIO 06yquI/[;{. IMPAKTUYCCKUM pa60TaM
obnacTu KHOCPHETHKH. Paznen 3. AHanu3 MHOTOMEPHBIX
[Toka3piBaeT MOBEPXHOCTHBIE JaHHbIX. KoppensuuoHHble U
3HAHUSI O DK30CKeJIeTax MU MIPUYUHHO-CJICJICTBEHHBIE  CBS3U
MHKPOpOOOTax. Paznen 4. I'padoBbiec METOIBI.

Heiiponnsie cetu.

Cpennuii yposens | [IK-10.1. Crynent  3Haer | JlekunoHHble U Pazgen 1. llonsTuiineiii annapar | Tekymuii KOHTpOJIb —
OCHOBHOE COJIEp’)KaHUE | IIPAKTUYECKUE u METOJIOJIOTHYSCKAs 0a3a | yCTHBII o11poc,
Marepuaia JMCIUTIINHEL. 3aHATHSA, paboTa B METO/IOB MAIIMHHOTO O0y4YeHHUs. | KOHTpPOJbHas padorta,
3HaeT dbyHIaMeHTallbHbIE | MAlIbIX TPYIINax, Pazgen 2. OCHOBHbIE | TECTUPOBaHHUE, 3allUTa
pa3acibl KI/I6epHeTI/IKI/I; HHTCPAKTUBHAA TCXHOJIOTUHU, HCIOJB3YECMBIC B | OTYETOB Ino
IIPUHIAIIBI u METOBI JICKIIUSA, AUCKYCCUH, METO4aX MAUIUHHOI'O 06yqu1/1;1. NPaKTHYICCKUM paGOTaM
MpOBEeICHUS I/ICCJ‘IGI[OBaHI/Iﬁ B | CaAaMOCTOATCIbHAA pa60Ta Pasnen 3. Agamms MHOT'OMEPHBIX

obmacTh  KUOCpHETHUKH,  a
TaKKe 3HaeT, 4TO
MPEJICTaBISIOT co0oif
9K30CKEJICThI: Ha3HAUCHUE U
KITaccu(UKanus IK30CKEIETOB,
CYIIECTBYIOIIUE KOHCTPYKIHH
HK30CKEIJIETOB, a TaKxKe
MHUKPOPOOOTHI, HO JIOMyCKaeT
HE3HAYUTEIIbHBIE OIIHOKH

00ydJaromumxcs, MOJAr0TOBKA
U clada IPOMEKYTOYHOH
aTTeCTallUH.

naHHbix.  Koppensunonnele u
IIPUYMHHO-CICACTBEHHBIE  CBA3U
Paznen 4. I'padoBbie MeTOBI.
Heliponnsie cetn.




Bricokuii [IK-10.1.  Crynmentr 3Haer, | JIekunoHHbIE U Paznen 1. Ionstuiineiii annapar | Tekymuii KOHTpOJIb —
YpOBEHb MOHUMAET, BBIIEISAET IJIABHBIE | IPAKTHYECKHE u METOA0JIOTUYECKast 0a3a | yCTHBIH orpoc,
HOJIOKCHHUA B HM3YyYCHHOM 3aHATHS, paboTa B METO/0B MAallIMHHOI'O 00Yy4EHusl. KOHTpOJIbHasg ~ padora,
Marepuange M CIHOCOOEH JaTh | Majrbix rpyIax, Pa3nen 2. OCHOBHBIE | TECTUPOBaHUE, 3aIIUTa
KpaTKyro XapaKTCPUCTHUKY | yHTEepaKTUBHASA TEXHOJIOTMM, HCIOJIb3yEMBbIE B | OTYCTOB o
OCHOBHBIM naeAm JIEKUMS, IUCKYCCHS, | METOJAaX MALIMHHOTO OOYUYEHUs. | MpaKTHYECKUM paboTam
MPOPabOTAHHOTO  MATEPHANA | cavocTosTenbHas — paboTa | Pasjen 3. AHaIM3 MHOFOMEpHBIX
AUCIHUILTHHBL. 00yJaroIUXCsl, MOATOTOBKA | JaHHBIX. KoppensuuoHHble U
SHaeT (byrpaMenTaEHEe U clada MPOMEKYTOYHOMW | IPUYMHHO-CIIEACTBEHHBIE  CBS3U
pasaciiel KHOCPHETHKH; ATTECTALUH. Paznen 4. I'padoBbie METOMBI.
TIpUHLHAIIBT = MeT(U)IH’I Heiiponnsie cetu.
IIPOBEJICHUS] HCCJIEI0OBAaHUN B
obmacth  KUOEpHETHKH, a
TaKxKe 3HAET, 4TO
MPEACTABIISIOT cobou
9K30CKEJIeThl: Ha3HAYeHUEe U
KIraccu(UKaus IK30CKEIETOB,
CYUIECTBYIOIIME KOHCTPYKLUU
9K30CKEJIETOB, a TaKxe
MHUKPOPOOOTHI.
Ymeem
ba3oBslit IIK-10.2.  Crynment  ymeer | Jlekunonusie u Paznen 1. Ilonaruiineni annapar | Tekymuii KOHTpoib —
YPOBEHBb (GbopMynHUpOBaTh U JI0Ka3bIBATh | IPAKTUYECKHE u METOA0JIOTUYECKast 6a3a | yCTHBIH orpoc,
HauboJee BaKHBIE PE3YNbTATHI 3aHATHS, paboTa B METOJIOB MAaIlIMHHOTO 00y4YeHMsI. | KOHTpoNbHasi  padora,
B KHOEPHETUYECKHX OO0JACTSX; | MallbIX TPYIIax, Pasnen 2. OcCHOBHBIE | TECTUPOBAHUE, 3alUTa
pa3pabaTsiBaTh QJITOPUTMBI | UHTEPAKTUBHAS TEXHOJOTMH, MWCIONb3YyEMBIE B | OTYETOB o
pelieHusT KOHKPETHBIX 3ajady, JICKIUS, TUCKYCCHsI, | METOAAX MAIIMHHOIO OOyuYeHHs. | MPaKTHYECKUM paboTam
ymeer paspabaTeIBaTh | CAMOCTOSATENbHAA  paboTa | Pasmen 3. AHajiu3 MHOTOMEPHBIX
TpeOoBaHus K cucteme | O0y4JarOmMXCs, TMOATOTOBKA | JaHHBIX. KOppensiMOHHBIE — H
YIIpaBJICHUS MHOI'O3BECHHBIM | U CHa4a HpOMe>KyT0‘IHOI71 NPUYNHHO-CIECACTBEHHBIE  CBSI3U
AK30CKEIETOHHBIM aTTecTaluu. Paznen 4. I'padoBbie METOBI.
KOMIUIEKCOM, AJITOPUTMBI Heliponnsie cetu.

yIpaBieHus: podoTaMu, Kak




MHOI'Oar¢cCHTHbIMH  CUCTCMaMU,
HO JIOTYCKaeT OIIUOKH.

Cpennuii [IK-10.2  Crynentr  ymeer | JlekunoHHsle u Paznen 1. Ilonaruiineii annapar | Tekymuii kKoHTpoib —
YPOBEHB (GbopMyIHpOBaTH M JJOKA3bIBAaTh | IPAKTUYECKUE u METOJI0JIOTUYECKast 0a3a | yCTHBIH orpoc,
Hanboiee BayKHBIC PE3yNIbTaThl 3aHATHSA, paboTa B METO/I0B MAallIMHHOIO OOY4YeHHUsl. | KOHTpOJbHas  paboTa,
B KHOCPHETUYECKHUX O0JIACTSX; | MAJBIX TPYIIIax, Pasnen 2. OCHOBHBIE | TECTHPOBAHUE, 3alUTA
pagpaGaTHBaT], QIrOpUTMBI | MHTCpAKTHBHAA TEXHOJIOTHHU, HCIIOJB3YEMBIC B | OTYCTOB o
pelieHus KOHKPETHBIX 3ajad, JIEKIMs, MCKYCCHs, | METOAAX MAIUIMHHOTO OOYYEHHS. | IIPaKTHYECKUM paboTam
yMeeT paspabaTeIBaTh | CAMOCTOATENbHAA — pabora | Pasmen 3. Ananus MHOrOMEpHBIX
TpeboBaHUs K crcremMe | OOyJarOmMXcsi, MOArOTOBKA | JaHHbIX. KoppemsuuoHHsle U
YIIpaBICGHHS  MHOTO3BEHHBIM | M Claua IIPOMEXKYTOUYHOM | MPHYMHHO-CICICTBCHHBIC — CBSI3H
3K30CKEIETOHHBIM aTTeCTAlUU. Paznen 4. I'padoBbie METOIBI.
KOMILIEKCOM, AJITOPUTMBI Heiiponnsie cetu.
ylpaBjieHUs poOoTaMu, Kak
MHOTI'0Aar€HTHBIMU CUCTEMaMHU.
Bricokwnii [IK-10.2. Crygent ymeer | JIeKmoHHBIE U Paznen 1. Ioustuiineiii annapar | Tekymuii KOHTpOJIb —
YpOBEHb CaMOCTOSITENIbHO, IIPaKTUYECKHE u METO/I0JIOTUYECKast 6a3a | yCTHBIH orpoc,
6e301mm00YHO 3aHATHSA, paboTa B METO/I0B MAaIlIMHHOIO OOY4YeHUsl. | KOHTpPOJbHas  paboTa,
(GbopMyIIMpPOBaTh U JJOKA3bIBaTh | MAJILIX IPYIINAX, Pa3znen 2. OcCHOBHBIE | TECTUPOBAHUE, 3alUTA
HaubOoJsee BaKHbIE pe3yIbTaThl | MHTCPAKTUBHAS TEXHOJOTMH, MWCIOJNb3YEMBIE B | OTYETOB o
B KHOEpHETUYECKHUX 00IaCTsIX; JIEKIMS, IUCKYCCHs, | METOJAaX MANIMHHOTO OOYYEHHS. | MpaKTHYECKUM paboTam
paspabaTelBaTh  aNTOPUTMEI | CAMOCTOATENbHas — pabota | Pasmen 3. AHamu3 MHOTOMEPHBIX
peleHHsl KOHKPETHBIX 3ajay, | O0ydJarolmuxcs, MOAroToBKa | JaHHBIX.  KoppemsunoHHsie  u
YMEET pa3pa6aTHBaT}, n caayda HpOMeX(yTOI{Hoﬁ NPUINHHO-CJICACTBCHHBIC  CBA3H
TpeGoBaHHs K crcTeMe | aTTecTanuu. Paznen 4. I'pagoBbie METOBI.
yIpaBJIeHUs]  MHOT'O3BEHHBIM HeliponHsie cetu.
9K30CKEJIETOHHBIM
KOMILUIEKCOM, JITOPUTMBI

ylpaBlieHUs poOOoTaMu, Kak
MHOT'OAareHTHBIMU CHCTEMaMHU

Braoeem




ba3zoBbiii I1K-10.3. Ctynent Ha 6a3oBoM | JIeKMOHHBIE u Paznen 1. IlonstuitHeiii annapat | TeKymuii KOHTpOIb —
YpOBEHb YpOBHE BJaJ€eT HaBbIKAMHU | IIPAKTHYECKUE 3aHATHS,| U METO10JI0TNYECKAs 0asza | yCTHbBIN omnpoc,
peleHus TIOCTAaBJICHHBIX 3a/au | paboTa B MaJbIX IPyIIax, METOI0B MAIIMHHOTO OOYYEHHUs. | KOHTpPOJbHAs  paboTa,
B MPEIMETHOW 00JIacTH B | MHTEPAKTHUBHAS nexuus, | Pasmen 2. OCHOBHBIE | TECTUPOBAHUE, 3aIIUTA
paMKax BBI6paHHOFO Hpo(i)pmg; AUCKYCCUA, TEXHOJIOTHH, HCIIOJIB3YEMBIC B | OTYCTOB 1o
METOaMU paspaboTKu | CAMOCTOATEIbHAs  paboTa | METOJaX MAIIMHHOTO OOYYEHHS. | MpakTHYECKUM paboTaMm
9KCIIEPTHBIX CHUCTEM o | obydaromuxcs, noaroroska | Pazgen 3. AHain3 MHOTOMEpPHBIX
UCII0JIb30BAHUIO M clada MpPOMEXYTOYHOH | AaHHBIX. KoppemanuoHHnele U
POOOTOTEXHUYECKUX CPEJICTB, | ATTECTAlUH. IIPUYMHHO-CJIEICTBEHHBIE  CBS3U
npoextupoBanusi  ACY ¢ Paznen 4. I'padoBbie METOBL.
UCIIOJIb30BaHUEM CHCTEMHOIO Heiiponnsie ceTu.
aHaJIM3a, MaTEeMaTHYeCKOro M
MMUTAIMOHHOTO
MOJICJIUPOBAHUS JJII CUCTEM
pPa3IMYHOr0 HA3HAYEHUS.
Cpennuit [IK-10.3. Crynent Brnazaeer | Jlekunonnsle npakrnueckun | Paspen 1. [lowaruiinsiii annapat | Tekymuid KOHTpOib —
YPOBEHB 3HAHUSAMM BCEro H3Y4YCHHOIro | 3aHATHA, pabora B Maibl u METOHA0JIOTMYECKast 0aza | yCTHBI oIrpoc,
Marepuaa. Brnageer | TPyHIax,  HHTCPAKTMBHA | MeTO0B MAalIMHHOTO OOYYEHHs. | KOHTpPONbHas  padora,
HaBBIKAMU pemenns | JTEKIMA, TCKYCCHA, Paznen 2. OCHOBHBIE | TeCTHPOBaHKE, 3alIUTa
MOCTaBJIEHHBIX 3amad p | CAMOCTOSITENbHAsL  PaboT TEXHOJIOTUM, HCIONb3yeMbIE B | OTYETOB o
mpenMeTHoit  obmactn | COYIAIOUMXCA, MOATOTOBK | veronax MAmIMHHOTO OGYUEHHS. | MpakTHHeCKHM paGoTam
pamKax BBIOPaHHOTO MPOQUIIS; n - clada  TIPOMEXYTOT | Pasznen 3. AHaIW3 MHOTOMEPHBIX
METOIaMH paspabotku | ATTECTaIH. " raHHBIX. Koppenaunonuele u
IKCTIEPTHBIX CUCTEM o MPUYNHHO-CJIEACTBEHHBIE  CBSI3U
HCIIOMB30BAHHIIO Paznen 4. I'padoBbie MeTOABL.
POOOTOTEXHHUYECKUX CPEJICTB, HeipoHHsle ceTH.
npoektupoBanuss  ACY ¢
UCIIOJIb30BAaHUEM CHCTEMHOTIO
aHaJIM3a, MaTEeMaTHYeCcKOro M
MMUTAIIMOHHOTO
MOJIETIUPOBAHUS JJII CUCTEM
Pa3IMYHOTO Ha3HAUYEHHUSI.
Bricokuii [1K-10.3. Crynent Bnageet | JIekunmoHHbBIE u | Pazgen 1. [Toustuiineii anmapar | Texkymuid KOHTPOJIb —




YPOBEHb KOHLIENTYaJIbHO-TIOHATUMHBIM | IPAKTUYECKUE 3aHATHS, | U METO0JI0THYECKas 0a3za| yCTHBII o11poc,
anmaparoM. paboTa B MaibIX IPYNNAX, | MeTOLOB MALIHHHOTO 00ydenus. | KOHTpOJbHas pabora,
Brnasneer Ha BeicOkoM ypopne | AHTCPAKTHBHAT — JICKIMAL, | pazpen 2. OcHOBHbI¢ | TECTUPOBAaHHUE, 3allUTa
HaBBIKAMH peneHus JcKycConi, TEXHOJIOTHH, HCIIOJIb3yeMble B | OTICTOB 110
IIOCTaBJICHHBIX 3aJ1a4 B CaMOCTOATCIIbHAA pabora METO/IaX MAIIMHHOTO O00y4eHHs. | IPAKTHYECKUM paboram
MPEIMETHOMN obmactu B 0Oydaromuxcs, HOHFOTOBK? Pazgen 3. AHanu3 MHOrOMEpHBIX
pamMKax BEIOpAaHHOTO TPOQUIIS, o cana  TIPOMEKYTOTHOM | fa g, Koppensiunonnsie  u
METOJaMHU pagpa6oTKH arrecTalni. IMPUYIUHHO-CJICACTBCHHBIC CBsA3U
3KCIEPTHBIX CHCTEM o Pazznen 4. I'paoBbie METOABL.
HCIIOJIb30BAHUIO Heiiponnsie cetu.
POOOTOTEXHUUYECKUX CPEICTB,
npoektupoBanuss  ACY ¢
HCIIOJIb30BAHUEM CUCTEMHOI'O
aHajuu3a, MaTeMaTU4YeCKOIro U
MMUTALMOHHOTO
MOJEIUPOBAaHUS Il CUCTEM
Pa3IMYHOrO Ha3HAYECHUS.

2. MIEPEYEHb OLIEHOYHBIX CPEJCTB?®
Tabnuma 3
Ne | HaumeHnoBanue | XapakTepuCTHKA OLIEHOYHOI'O CPEICTBA [Ipencrasnenue onenouHoro cpeacrtsa B GOC
OLIEHOYHOTO
CpencTBa
1. Ormpoc CpencTBo KOHTPOJISE YCBOSHUST yUeOHOTO MaTepraia TEMBbI, pa3jielia uiu Bormpocs o Temam/pazenam AUCITUTUTMHBI
pa3ieNioB AUCHHUILIMHBI, OPraHU30BaHHOE KaK y4eOHOe 3aHSATHE B BHJIE
co0eceoBaHuUs MIpernoaBaTelis ¢ 00yJaroIUMUCS.

5 VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO01€ pC€aiu3allun pa60qeﬁ nporpaMmbl HaHHOﬁ JAUCHUIIIINHEIL.




2. KonTponbnas
paborta, 3amuTa
OTYETOB 10
MPAKTHYECKUM
paboram

Paznuuaror 3axadn 1 3aJaHus:
a) pPenpOIyKTUBHOTO YPOBHsI, IMO3BOJISIOIINE OLIEHUBATH U JHATHOCTHPOBATH
3HaHHEe (HaKTHMUECKOro marepuasa (0a30Bble MOHSATHS, aJTOPUTMBI, (PAKTHI) U
YMEHHE TMpPaBUIBHO HCIOJIB30BATh CIIEIMAJIbHbIE TEPMHHBI W TIOHSITHS,
y3HaBaHUE OOBEKTOB U3YyUYEHUS B paMKax OIPENeJICHHOTO pasjena
JUCLIUIUTAHBI;
0) PEKOHCTPYKTHBHOTO  YPOBHS, MO3BOJISIIOIIME OLIEHUBATh |
JIMarHOCTHPOBATH yYMEHUS CHUHTE3UPOBATh, aHAJIM3UPOBATb,
0000maTh (PaKTHUECKUN U TEOPETUICCKUI MaTepHal C
(bopMyIHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBICHHEM MPUYNHHO-
CIICICTBEHHBIX CBSI3€EH;

B) TBOPYECKOI'0 YPOBHSI, NO3BOJISIOILNE OLICHUBATh U JUarHOCTUPOBATh
YMEHUS, UHTETPUPOBATh 3HAHUS pa3IMYHbIX 00JIacTe!, apIryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3pCHHUS.

KoMIuiekT pa3HOYypOBHEBBIX 3a/1a4 (3aJaHMi)

3. TectupoBanue

CpencTBo, MO3BOJISIONIEE OLEHUTh YPOBEHb 3HaHUI 00ydaronerocs myTeM
BbIOOPA UM OJJTHOTO U3 HECKOJIBKUX BapUAHTOB OTBETOB HA MNOCTABIECHHBIN
Bonpoc. Bo3aMOXHO UCHIOIb30BaHKE TECTOBBIX BOIIPOCOB,
IpeayCMaTPUBAIONINX BBOJ O0YYAIOLIMMCS KOPOTKOTO U OJTHO3HAYHOTO
OTBETA Ha MOCTaBJIEHHBII BOIIPOC.

TecToBbIE 3agaHUs

OHeHI/IBaHI/IC PE3YyIbTAaTOB O6quHI/I5[ o AUCHHITIIIMHE «MatemaTnka» OCYHICCTBIIAACTCA B COOTBETCTBUH C ITonoxenuem o TCKYHIEM

3. OIINCAHME TMTOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUSI KOMITETEHIIUIA

KOHTPOJIC YCIICBAEMOCTHU U HpOMG)KyTO‘-IHOfI aTTeCTalnuu 06yqa}011114xc;1.

[IpenycMOTpeHbI cleayrore BUabl KOHTPOJIS: TeKYIIHi KOHTPOJIb (OCYIIECTBIEHHE KOHTPOJIS BCEX BUIOB ayIUTOPHOIN U BHEAYAUTOPHON
JESATETFHOCTH 00YUYaIOIIEToCs C IEeJIbI0 TIOMYYeHHsI IEPBUYHON WH(DOPMAITUU O XO/I€ YCBOSHUS OT/ACIBbHBIX JIEMEHTOB COICPKAHUS TUCITUTIITUHBI )
Y TIPOMEKYTOUYHAS aTTecTanusl (OIEHUBAETCS YPOBEHBb M KAYECTBO MOJTOTOBKH 1O TUCITUTIIIMHE B TIEJIOM). [TokazaTtenu u kpuTepun

OLICHUBAHUS KOMITETEHIHH, pOpMHUpPYEMBIX B IPOLIECCe OCBOEHUS TaHHOM TUCHUIUIMHBI, OMHCAHbI B Ta0I. 4.

Tao0mnua 4.




Kon YpoBeHb ocBoeHusi | MHauKaTtopbl Kpurepuu oniennBanus pe3ysibTaToB 00yUEHUS
KOMIIETEHIIUNA | KOMIIETEHIIUU AOCTHIKCHUA
KOMIIETEHIIUU
3Haer
1IK-10 Henocrarounsit yposens | I[1K-10.1. He 3naem snauumenvnou wacmu mamepuana Kypca, He CHOCOOEH CAMOCMOSMENbHO
Onenka 8b10€151Mb 21AGHbIE NONONCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHBL.
«HEYIOBJIECTBOPUTEIILHO.
ba30BbIil ypoBeHb 1IK-10.1. 3naem ne menee 50 % ocnognoco mamepuana Kypca, 00OHAKO UCHbIMbl8Aem
Onenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.
«YIOBIICTBOPUTEIILHOY.
Cpennuit ypoBenb Ouenka | [1K-10.1. 3Haem ocHOBHYIO uYacmb Mmamepuana Kypca, CnocoOeH NPUMEHUMb U3YYeHHbIU
«XOpOIIIOY. mamepuan Ha Npakmuke, UCNbIMbIEAEM He3HAYUMENbHble 3AMPYOHEHUsl 8 peuleHUU
3a0auy.
Bericoknii ypoens Ouenka | [/K-10.1. Iloka3zvieaem 21yb0KOe 3HAHUE U NOHUMAHUE MAmepuald, CnocobeH npumMeHums
COTIIMYHOY. U3YYeHHbIU Mamepuan Ha NPaxKmuke.
YmMmeer
ba30BbIi1 ypoBeHB 1IK-10.2. Ymeem eocnpouzsecmu ne memnee 50 % ocnoenoco Mmamepuana Kypca, OOHAKO
ucnvimvleaem 3ampyOHeHUs: NPU peueHu’ NPaKmu4yeckux 3a0au.
Cpennuii ypoBeHb TIK-10.2. Ymeem pewamv cmanoapmuvie npogeccuonanivHvle 3a0ad4u ¢ NpUMEHeHUeM
NOJYYEeHHbIX 3HAHULL, UCNbIMbIEAEm He3HAYUMelbHble 3ampPYOHeHUs. 8 peuleHUU 3a0ay.
Bricokwuit ypoBeHb 1IK-10.2. Ymeem pewamsv cmanoapmmusie npogeccuonanvhvie 3a0auu ¢ - NpUMeHeHueMm
NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuand, CnocobeH
peuums 3a0a4y npu usMeHeHuu GopmyiuposKu.
Bnaneer
ba3oBbIil ypoBeHb 1IK-10.3. Cmyoenm @nadeem OCHOBHbIMU HABLIKAMU MeOPEemu4ecKko20 U NpaKmuiecKkoeo

NpUMEHEHUs  Memo0o08  AHATUMUYECKOU  2eoMempul, JUHeUHOU  aneedpvl U
Mamemamuyecko2o ananuza. Mmeem mecucmemamu3uposanHvle 3HAHUA OCHOBHBIX
Ppazoenos OUCYUNIUHbL.




Cpennuii ypoBeHb 1IK-10.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3VUEHHO20 Mamepuand, 61aoeem HABbIKAMU
meopemuyecko20 U NPAKmMuiecKko20 NpUMeHeHUs Memoo08 aHaIUMUYecKol 2eoMempuu,
JIUHEUHOU aneebpvl U Mamemamuyecko2o ananusa. Mcnvimoieaem nesnauumenvhvie
3ampyOHeHUs 8 peueHuU 3a0au.

Bricokuii ypoBeHb 1IK-10.3. C60000HO 61a0eem HABVIKAMU MEOPEeMU4ecKko2co0 U NPAKMmu4ecKkoeo npuMeHeHUs.

Memo008 aHANIUMUYeCKOU 2eoMempul, JIUHelHOU aneebpbl U MaAmemamuyecko2o
amanuza, nokasvigaem 21yOOKOe 3HAHUE U NOHUMAHUE U3VUEHHO20 Mamepuaid.
Cmyoeum 6nadeem KOHYENMyaibHO-NOHAMULIHbIM ANNAPATNOM, HAYYHbIM S3bIKOM U
mepmuHono2uell npopeccuoHaIbHoU 0esmenbHOCHU.




4. Metoan4ueckne MaTepuaJibl, ONpeae/siioniue nNpoueaypbl OlleHUBAHUSA
pe3yJIbTaToOB 00y4YeHUs

3ananus B gopme yCTHOIO ompoca:
YCTHBIH ONpOC HUCHONB3YETCsl A TEKYIIEro KOHTPOJIS YCIeBAaeMOCTH OOYYaloIIUXCS IO
JTUCLUIJIMHE B KayecTBE IMPOBEPKU PE3yJIbTAaTOB OCBOCHUsI Marepuana. Kaxaomy cTyaeHTy
BBIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO cOopMyIupoBaHHbIi Borpoc. OTBET AOHKEH ObITh YETKUM
MU KpaTKuM, COACpKAUM BCC OCHOBHBIC XAPAKTCPHUCTHUKH OIIMCBIBACMOI'O ITOHATHUA. B cBoem
OTBETE CTYACHT JIOJDKEH IMOKa3aTh YMEHHMsI MPOCIIeKUBATH MPUUMHHO-CIEACTBEHHBIE CBS3H U
HAaBBIKH PACCYKJICHUM U JI0Ka3aTeJIbCTBA.

3ananus B popMe npakTudeckux pador. Komniiekr pa3HoypoBHeBBIX 32124
(3apanmii)

[IpakTuueckast pabota mpencTaBiIsieT co00M KOHTPOJIBHOE MEPOIPHUITHE MO Y4eOHOMY
MaTepuany Kaxaou Tembl (paszena) JUCIUIUINHBI, COCTOSIICE B MHANBUIYaTbHOM BBIOTHEHUU
0o0y4aromuMcsl TPaKTHUYECKUX 3aJaHUN I OIICHKHU MOJTYYEHHbIX 3HAHWN, YMEHUN U BIIaJICHUI
KOMIETEHIUSIMH, (POPMHUPYEMBIMU MO JAHHOW AUCLUILIHHE.

BroimonHenue mpakTHUYeCKUX pabOT  SABISETCS CPEICTBOM  TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH OOYYAIOIIUXCS MO AUCIUIUIMHE M MOXKET BKJIIOYATh B C€0s CIEAYIOIINE THIIBI
3alaHUii: 3aJlaHds TUIOBOTO BHUJA M 33JlaHUsl TBOPUYECKOIO XapakTepa, IO pe3yJbTaraMm
BBITIOJIHEHHS TPAKTUUECKUX 3aJaHUi oOydaromue oQOpMIISIOT OTUETHI, COJAEpKAIINe aHAIU3
MOJIyYEHHBIX PE3YJIbTATOB U BHIBOJBI.

TecroBble 3ananus. 3aganus B popme TeCTUPOBAHUA

Tect npeacrapnseT cob0oit KOHTPOIBHOE MEPOIPHUATHE TI0 YI€OHOMY MaTepHany Kaxaoi
TEMBI (pasz[ena) JAUCHUIIIINHBI, COCTOAIIIEE B BBITIOJTHCHUU 06yqafoancs1 CHUCTEMBbI
CTaHJapPTU3UPOBAHHBIX 33JaHUI, KOTOPAasi MO3BOJISET aBTOMATU3UPOBATh MPOLIEAYPY U3MEPEHUS
YPOBHSI 3HAaHUM U YMEHUN 00y4aroIIerocs.

TecTupoBanue SBISETCS CPEACTBOM TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH OOyUYaroIIuXcst
Mo JAWCIUIUIMHE W MOXET BKJIIOYaTh B ce0s CIEAYIOIME THUIBl 3aJaHUui: 3aJaHue C
€MHCTBEHHBIM BBIOOPOM OTBETa U3 MPEIIOKEHHBIX BapHUAHTOB, 3aJaHME Ha OMpEeIeHUE
BCPHBIX W HEBCPHBIX CY)KIIGHI/II\/JI; 3alaHUEC C MHOXCCTBCHHBIM BI)I60pOM oTBeTOB. B KaXXI10M
3a/laHui HEOOXOAMMO BEIOpATh BCE MPABUIIHHBIE OTBETHI.

5. MarepuaJjibl 1Ji POBEICHUS TEKYLIEro KOHTPOJS U MPOMEKYTOYHOM
aTrecTalun

3ananusa B popme onpoca

Paznen 1. [lonsiTHiiHBIN anmapaT ¥ MeTO10JIOTHYECKasi 0232 METO10B MAIIIMHHOTO
00yueHusl.

1) OCHOBHBIE TIOHATHS ¥ ONPEJICICHIS B METOIaX MAIIMHHOTO O0yUYCHHUS.

2) HcTopus pa3BuUTHS METOA0B MAalIMHHOTO O0OYyUYEHUSI.

3) Merononoruyeckasi 6a3a METOIOB MAITUHHOTO OOYYCHHUS.



Pa3znes 2. OCHOBHBIE TEXHOJOTHH, UCIIOJIb3yeMble B METOIaX MAILIMHHOTO

o0y4eHmusl.

1) Tunsl u ciocoObl IpeACTaBICHUS METOA0B MAIIIMHHOTO 00y4eHuUs
2) bazoBble alropuTMBbI pelieHus 3a1a4 MallMHHOTO 00yUeHus
3) OcHoBHbIE POrpaMMHO-UH(YOPMAIIIOHHBIE pecypchl METOJIOB

MAaIIMHHOTO O0y4YeHHUs

Pa3znen 3. AHa M3 MHOroMepHbIX JaHHbIX. KoppeasiunonHbie u
NPUYUHHOC/IeACTBEHHbIE CBS3H

1) AHanu3 MHOTOMEPHBIX JIaHHBIX.

2) Koppensiimonnele u  IpUYMHHO-CIEACTBEHHBblE CBA3U. Koppensauus
MIPU3HAKOB U CTPYKTYpPA JaHHBIX.

3) Perpeccusi. MeTos1 HaMMEHBIINX KBaJAPaTOB.

4) Teopema Taycca-MapkoBa.  OOOOIICHHBIH  METOJ]  HAUMEHbBIIUX
KBaJIpaToB.

5) MHuoromepHas perpeccus.  OcoOEHHOCTH TTOCTPOEHUS

perpeccun 110 MHOT'OMCPHBIM JTaHHBIM.

7)
8)
9)
10)
11)

6) MHoOXeCTBEHHas JIMHEHHAsT PErpeccus, ee MPeruMyIlecTBa U HEIOCTaTKHU.
Knactepuzanus. Knactepuzanus kak kinaccuduxanus 6e3 yuuTens.

Mepbl cX0/CTBA U MEPHI pazIudusi 00pazoB.
Meron K cpennux.

Merox ISODATA.

Merox FOREL.

Pasnen 4. I'padoBbie meToanl. Heiiponubie ceTu.

1)
2)

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

I'padoBrie MeTobl. Mepapxuueckas KilacTepu3arusi.

AriiomepaTuBHbIE " pasznensomue AITOPUTMBI KJIACTEPU3ALIAH.
JennporpaMmsl.

Heliponnsle cetu. IIpeanocbuiku BOSHUKHOBEHUS HEUPOCETEM.

[Tepuentpon Po3enGnarra. MHOrOCIOMHBIN MepLEeNTPOH.

Kaptsl Koxonena. Cetn Xondumnaa.

Mertonbl 00yueHus HellpoceTeit.

Meton OnOpHBIX BEKTOPOB.

MammHHoe o0ydeHue u Teopust Bannuka-UYepBoHeHKHcCA.

[IpuHIUII CTPYKTYPHOM MUHUMU3ALIUYU PUCKA.
MeTon OnOpHBIX BEKTOPOB.

[TonuTuka Ha3HAaYeHHS MTPadoOB.

Kontponupyembie komnerennuu: [TK-10
Oyenka KomMnemeHYyull 0Cyuecmeisiemcs 8 COomeemcmaeuu ¢ maoauyet 4.



3ananusa B dpopme npakTuyeckux pador. Kommiekr pa3HOypOBHeBBIX

3aja4 (3agaHuii) Ilpaktuueckas pabora 1: «ABTOMaTHM3amUs KOHCTPYHPOBAHUS
MIPU3HAKOBY

Lenp paGoThl: MpHOOPECTH MPAKTUYECKUM OIBIT aBTOMATHU3allUd KOHCTPYHUPOBAHUS
MIPU3HAKOB.

3agaHue: HalWTH ONTHMAbHOE IpE/CTaBlIeHUEe Habopa JaHHBIX C I[OMOIIBIO METOoJa
rnaBHbIX KoMoHeHT (MI'K) u kputepueB 0TO0pa KOMITIOHEHT.

arwu:

1 CrenepupoBaTh Ha0Op TaHHBIX MPOW3BOJILHOW pa3MepHOCTH d, Hampumep,
MetoaoM «sklearn.datasets.make blobsy.

2 [ToyduTh JAUCIIEPCHHM 3HAYECHUH KOMIIOHEHT. DTO MOXHO CJAEJAaTh C MOMOIIBIO
kiacca «sklearn.decomposition.PCA» u atpubyra «explained variance ».

3 Onpenenuts MOPOroBbie 3HAUECHUS AUCTIEPCHUH KOMIIOHEHT C TOMOUIBIO:
* npaBuna Kaiizepa;
* IpaBUJIa CIOMAHHOMN TPOCTH;

* «KMCTOAA JIOKT».

4 [TocTpouts AuarpaMmebl, HalpuMep, ¢ MOMOIIbI0 MeToaa «matplotlib.pyplot.bary,
OTMETHTH Ha TUarpaMMe IOPOrOBbIe 3HAYECHUS 110 KAKIOMY KPUTEPHIO.

5 IIpumennts MI'K ¢ KOIM4ECTBOM KOMIIOHEHT, MIOJy4YEHHBIM HA OCHOBE OJJHOTO U3
KPUTEPUEB.

OTueT 10JKEH Cofiep KaTh clieAyrolue Gaiibl:

1 CrenepupoBaHHbIi HaOOp AaHHBIX B (popMaTe .Csv.

2 lnarpamma, rosiy4eHHas Ha 1are 4

3 [IpeoOpa3oBaHHbII HAOOP JaHHBIX, TOJYYEHHBIN Ha 11are 5, B popmarte .csv.

[Ipaktuueckass pabotra 2: «ABTOMaTM3alMs BBHIOOpPA MOJETHW H  ONTUMHU3AIUHI
TUIEepHapaMmeTpoB»

HCJ'IB pa6OTBII HpI/IO6peCTI/I HpaKTI/ILIeCKI/Iﬁ OIIBIT aBTOMAaTU3allun KHaCCI/I(bI/IKaI_II/II/I.
3aI[aHI/ICZ pa3pa60TaTI> aBTOMaTI/ISI/II)OBaHHHﬁ I(J'IaCCI/I(i)I/IKaTOp.

[laru:

1 CrenepupoBarb Habop JaHHBIX Juis  KJaccudukanuy,
HampuMep,  METOIOM

«sklearn.datasets.make blobsy.

2 Bri6paTh He MeHee 3 anropuTMoB KiIaccU(pUKaUK, HallpuMep, U3 OMOIHOTEKH
«sklearny.
3 Bribpath neneByto pynkumio. Ecian Obuta ncnonp3oBana 6ubmuoreka «sklearny,

TO (DYHKIIMM MOKHO BbIOpaTh u3 Moayimto «sklearn.metrics.

4 Jns Kaxaoro BBIOpaHHOTO KiaccH(UKaTOpa peaan30BaTh aBTOMATHYECKYIO
ONTHMHU3AIMIO TUIEPIAPaMETPOB METOJaMH IOMCKa [0 PEIHIETKE W CIy4aiHOTO MOUCKa C
KpoccBanuaanuei. [lpum wucmonszoBanum «sklearn» MOMXHO BOCIIONB30BATBCS  METOAAMH
«model_selection.GridSearchCV» u «model_selection.RandomizedSearchCV».



5 PeanuzoBath ABTOMAaTHU3HPOBAHHBIN BBIOOD Kkiaccudukaropa u3
copMHPOBAaHHOTO HAaOOpa ¢ ONTUMHU3UPOBAHHBIMH THIIEPIIApAMTPAMU Ha OCHOBE BBIOPAHHOM
neneBoil pyHkuuu. 6 [lpuMeHuTh BEIOpaHHBINA KIaCCUPUKATOP.

OTueT oMHKEH CoAepKaTh ClieAyromue Gaiib:
1 CrenepupoBaHHbIN HAOOP JaHHBIX B (hopMaTe .CSV.

2 TekcToBblii (haiin, B KOTOPOM YKa3aHbI:

. BBIOpaHHBIC KJIACCU(PUKATOPBHI;
. BbIOpaHHas 1esneBast QyHKIMS;
. CIIHCOK  MOJYYEHHBIX B  pe3yiabTare  ONTUMHU3ALUN  3HAYCHU

TUIEepIapaMeTpoB JIsi KaXKJIOro Kiaccupukaropa U 3HAUCHUS IeNeBoil (yHkuuu. 3
Pesynbrar knaccudukanuu B opMare .csv.

KonTponupyembie komnerenuuu: [TK-10

Oyenka KomMnemeHyull OCyuecmeaisiemcs 8 COomeemcmeauu ¢ maoauyei 4.

TectoBble 3a1anus. 3axanus B gopMe TeCTHPOBAHUS

1 HeiliponHast cetb, B KOTOPOH KaXAbli HEHPOH B y3JI€ PEIIETKH CBS3aH TOJIBKO C
OnvpKalIMMy HeMpOHaMU, Ha3bIBAETCS:

a. CnabocBsi3Has HEpOHHAs CETh,

b. [luknnyeckas HEUpOHHAs CETh,

¢. MHorocnoiiHast HeHpoHHas CETbh,

d. ITonHOCBsI3HAs HEWPOHHAS CETh.

2 HeilpoHHas ceTh, B KOTOPOM Ka)Abli HEMPOH CBA3aH CO BCEMM JAPYTMMHU HEHPOHAMU U
BCE€ BBIXOJIHBIE CUTHAJIBI [IOJIAI0OTCS] BCEM HEMPOHAM, HAa3bIBACTCS:

a. [ToHOCBsA3HAs HEHPOHHAS CETh,

b. Huknnueckas HeiipoHHAs CETh,

c. CroucTo-uMKInYecKas HEMpOHHas CETb,

d. CnabGocBsi3Hast HEHpPOHHAs CETb.

3 HeiipoHHas ceTb, B KOTOpOW HEHPOHBI 00pa3yloT CIIOH, B KOTOPHIX OHU HE
B3aUMOJICUCTBYIOT IPYT € APYI'OM, a TOJIBKO HEMPOHAMH MTOCIIEAYIOLIErO, IO X0y
pacrpocTpaHeHus
UH(pOpMaINK, 1051 Ha3bIBAIOTCS:

a. MHorocolHas HEMpOHHas CEeTb,

b. CnabocBsi3Hast HEHPOHHAS CETbh,

c. Croucro-yKInyecKas HEMpOHHas CETb,

d. ITonHOCBsI3HAS HEWPOHHAS CETh.

4 HelipoHHas ceTh, B KOTOPOH CJIOM 3aMKHYTHI B KOJIBLIO, IPUYEM BCE CIIOM PaBHOIIPABHBI
Y MOTYT, KaK I10JIy4aTh BHIXOJHBIE CUTHAJIBI, TAK U OT/AAaBaTh UX, HA3bIBAIOTCA: a. MHOrOCI0MHHasA
HEWPOHHAS CETh,

b. Huknnueckas HelpoHHas CETh,

c¢. Cnoncro-nukianyeckas HeHpOHHAs CETh,

d. [onHOCBsI3HAs HEHPOHHAS CETbh.

5 HelipoHHas ceTh Ha3bIBAETCS KOHBEPTUPYIOUIEH, €CITU:

a. OO011ee 4yuCiI0 BXOAHBIX HEUPOHOB OOJIbIIIE, YEM YHCIIO BHIXOHBIX HEHPOHOB,



b. Ob1iee 9rciI0 BXOIHBIX HEHPOHOB MEHBIIIE, YeM YHCIIO BBIXOIHBIX HEHPOHOB,

o

. OO11ee yncIo BXOIHBIX HEHPOHOB PAaBHO YUCITY BBIXOJIHBIX HEHPOHOB,

d. OGmiee 4McIO BBHIXOAHBIX HEMPOHOB OOJIbIIE, YEM YHCIO BBIXOJHBIX HEHPOHOB. 6
HeiipoHnHas ceTb Ha3bIBACTCS JUBEPTUPYIOILIECH, €CIIN:

O611ee 4nc0 BXOAHBIX HEHPOHOB OO0JIbIIIE, YEM YKCIIO BBIXOAHBIX HEHPOHOB,

. O61iee 4ncI0 BXOIHBIX HEHPOHOB MEHBIIIE, YEM YHCIIO BHIXOAHBIX HEHPOHOB,

. OO11ee yncI0 BXOJHBIX HEHPOHOB PaBHO YUCIY BBIXOJIHBIX HEHPOHOB,

a6 o

. O0miee 4YMCIO0 BBIXOJHBIX HEHPOHOB MEHBINE, YeM YHCIIO BBIXOJHBIX HEHPOHOB. 7
HeliponHas ceTb Ha3bIBACTCSI CAMMETPUYHOM, €CIIN:

OO11ee Yrco BXOIHBIX HEHPOHOB OOJIBIIE, YEM YHCIIO BHIXOAHBIX HEHPOHOB,

. O011ee 4ncio BXOJHBIX HEUPOHOB MEHBIIIE, YEM YHCIIO BBIXOHBIX HEHPOHOB,

. OO01ee uncno BXOJHBIX HEHPOHOB PaBHO YMCIY BBIXOJIHBIX HEHPOHOB,

oo o

. O611ee 4Mc0 BHIXOJHBIX HEMPOHOB PaBHO YHMCIY BBIXOJHBIX HEHPOHOB.

8 Kak Ha3bpiBacTCs HEHWPOHHAs CETh, B KOTOPOW €CTh XOTSI OBl OJMH CJIOH, BBIXOIHBIC
CUTHaJIBl C KOTOPOrO MOCTYMAIOT Ha ATOT K€ CJIOM WM Ha OAWH U3 NPEAbLAYLIUX CIOEB. a.
PexyppenTHast HEHpOHHAs CETb,

b. HeiiponHasi ceTb mpsMOT0 pacrpoCTpaHeHHS,

c. HeliponHas ceTb BCTpEYHOT0O pacpOCTPAHEHMUS,

d. PenmpkynsunonHast HEHPOHHAS CETh.

9 Kak Ha3bIBaeTCsi HEHPOHHAs CEThb, B KOTOPOM BBIXOJHOW CUTHAJ MEPENaeTCs OT CIOs
K CJIOIO TOJIBKO B HAIIPABJIIEHUH OT BXOJHOI'O CJIOSI CETH K BBIXOJHOMY.

a. PexyppeHTHas HEWpOHHAs CETh,

b. HelipoHHas ceTh NpsAMOro pacipoCTpaHEHHUs,

c. HeiiponHnas cetb ¢ 00paTHBIMU CBSI3SIMH,

d. Penmpkynsaunonnas neiiponnas cetb. 10 Kak Ha3piBaeTcs BXOJHAas CBSI3b HelipoHa? a.

Axcomn,

b. Cunaric,

c. Bxoanoii cioi,

d. BerxogHoti cioi.

11 Kaxk Ha3bIBaeTCs BBIXO/AHAS CBsA3b HEMpoHa? a.

Axcomn,

b. Cunaric,

¢. Berxoanoii cioi,

d. BxonHoii cnoii.

12 Kakast pyHK1Ms Ja€T OLIEHKY KauecTBa 00yueHUs HEHPOHHOM CeTH: a.

OyHKIUS OMIMOKHY,

b. OyHKIUS aKTUBAIUH,

c. O6e pynkuumy,

d. ®yHKIMS TPUHATIECKHOCTH.

13 Kaxoii Bu; 00yueHus1 HEHPOHHOM CETH MpEAIoaraeT SBHOE 3a/laHHe 1[eJIEBOT0
BEKTOpA, IPEICTABIIAIONIETO CO00# TpeOyembIil BBIxoA? a. OOydeHHe ¢ yUuTeneM,

b. OGyuenue 6e3 yuurens,

c. CmemanHoe oOy4eHue,

d. KonkypeHntHoe o0yueHue.

14 OGyueHne HEUPOHHOM CETH C YUHUTENIeM MPEAIOoJIaraeT, 4To:



a. JInst kak10ro BXOAHOTO BEKTOPA U3BECTEH TPEOyeMblil BBIXO,

b. B kauecTBe 00y4armUX NPUMEPOB UCTIOIB3YIOTCS TOJIBKO BXOAHbBIC 3HAUCHUS,

c. HeusBecTHbI BBIXO/IbI CETH, HO U3BECTHA KPUTUUYECKAs OLIEHKA MPAaBUIBHOCTHU CETH,
d. CymecTByeT oOy4aromias mporpamma.

15 Kaxkoit Bug 0OydeHHs] HEHPOHHOM CETH MPEII0JIaraeT, 4To B Ka4eCTBE 00yUaromux

IPUMEPOB CETH HCIIONIB3YIOTCS TOJIBKO BXOIHBIE 3HaUeHUs a. OOyUueHHE C yUuTenem,

b. O0yuenue 6e3 yuurers,

c. CmemanHoe oOy4eHue,

d. JenbTa-npaBuiio.

16 CmenranHOe 00y4YeHHE HEHPOHHOW CETH MPEAINojaraer, 4ro:

a. JInst kaXJ10ro BXOAHOTO BEKTOPA U3BECTEH TPeOyeMblil BBIXO,

b. B xauecTBe 00y4armuX NPUMEPOB UCTIOIB3YIOTCS TOJIBKO BXOAHbBIC 3HAUCHUS,

c. YacTp BecoB ompeensieTcss 00y4eHHEM «C YUUTETIeM», Apyras 4acTb CaMOOOyUeHUEM,
d. KonkypentHnoe oby4enue.

17 Kakoit Bun oOyueHust HanuOosnee ynorpedum A HEHpOHHOW CeTH THIMa MepcenTpoH?
a. OOyueHue ¢ yuurenem,

b. O0yuenue 6e3 yuurers,

c. CmewanHoe oOy4eHue,

d. KonkypentHoe o0y4ueHwme.

18.Kakoii Bujg  o0ydyeHMs] XapakTepeH Julsi HEHWPOHHOM CeTH  BCTPEYHOIO

pacrpocTpaHeHus?

a. O0ydeHue ¢ yuuTenem,

b. O6yuenue Ge3 yuurens,

c. CmemmanHoe o0ydeHue,

d. Henbra-npasuno. 19 Cers Xondunaa spisercs:
a. CeTblo ¢ 0OpaTHOH CBSI3bIO,

b. I[IpsiMoHanpaBiieHHOH CEThIO,

c. CeTb10 00paTHOTI'O PacCIPOCTPaHEHUS,

d. PerupkynsiuonHoi cetsro. 20 IlepcenTpon sBnsieTcs:
a. CeTblo ¢ 0OpaTHOH CBS3bIO,

b. I[IpsiMoHanpaBiieHHOH CEThIO,

c. CeTb10 00paTHOTO pacIpOCTPaHEHUS,

d. PetnpkynsinoHHON CEeThIO.

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




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

scdiwiegiveii ol rgilv

TemarTuka pedeparon

1. Pabora ¢ Tumamu nanHbIX B A3b1ke Python.

2. Benenue B maccuBsl OnbIuoTek NumPy.

3. BrimonHenue BerUMcIeHni HaJ MaccuBaMu 6uOmorekn NumPy.

4. Omnepanuu Haj JaHHBIMU B Onbnunoreke Pandas.

5. Busyanu3zanus ¢ momompto 6nbianorexn Matplotlib.

6. bubmmoreka Scikit-Learn.

7. Cwmecu "ayccoBbIx pacmpeneneHui.

8. SnepHast OLleHKa IUIOTHOCTH PaCIpPECIICHMUS.

9. Meron OIIOPHBIX BEKTOPOB. OnTtumanbpHas pazensromas
TUIEPIITIOCKOCTD.

10. Ciydyau TMHEWHON pa3eIMMOCTH U OTCYTCTBUS JTMHEHHOMN pa3AeInMOCTH.
Kycouno-nunelinast GyHKIUS TOTEPb.

1. 3anaya KBaApaTUYHOIO IPOrpaMMUPOBAHNUS U ABOWCTBEHHAs 3aJaya.

12. [ToHsiTHE ONIOPHBIX BEKTOPOB. JIMHEITHBIE METO/IbI KiIacCU(UKALINH.

13. I'panuentHpie metonbl. JIMHEWHBIH KiaccuUKaTop, CBA3b C METOJIOM
MaKCHUMyMa MpaBI0noa00Hs.

14.  Merton cTOXacTUYECKOrO TIpaJl€HTa M YacTHBIE Ciy4dau: aJalTUBHBIN
nuHelHbll anemenT ADALINE, nepcentpon Po3en6iatra, npaBuio X360a.

15. MeTtpuueckue MeTonbl kinaccudukanuu. Meton Onuxaimux coceneil u
ero 00001EeHMs.

16.  TlocraHoBka 3ama4 00Oy4eHHUs 11O TIPEIEACHTaM.

17. Tunsl  3amau:  kimaccuukanusi, — perpeccusi,  NPOTHO3UPOBAHUE,
kjactepusanus. [Ipumepsl npukiIaaHbIX 3a1a4.

18.  OcHOBHbIE MOHATHS: MOJAETb AITOPUTMOB, METOJ OOyueHHs, (QYHKUUs
NnoTeph M PYHKIIMOHAJ KauyecTBa.

19.  Meroauka 3KCIIEpUMEHTAIBHOTO UCCIEIOBAaHUS U CPABHEHUS AJITOPUTMOB
Ha MOJIEJIBHBIX U PEAJIbHBIX JIaHHBIX.

20.  IlosuroH anropuTMOB Kiaccu(UKaLuu.

21. CRISP-DM  —  wMexoTpacineBOW  CTaHIapT  BEAEHUSA  MPOEKTOB

MHTEJUIEKTYAJIbHOTO aHAJIN3a JaHHbIX.

22. [ToHsiTHE TOTHYECKON 3aKOHOMEPHOCTHU. Pemmaronye Cnucku v 1epeBbs.
OO0bearHEHNE B PEIIAOIINE Jieca.

23. CUHTYJIApHOE Pa3JIOKEHHUE, METO/I TJTABHBIX KOMITOHEHT.



24.  HauBHas OaifecoBckas kiaccupukanus. 25. MamumHHoe oOydeHue ¢
yuuTeneMm u o0ydyeHue 0e3 yuuTes.

Kontpomupyembie kommnerenunu: [TK-10
Oyenxa komnemenyutl OCyWecmeasiemcs 8 Coomsemcmauu ¢ maoauyetl 4.

Bomnpocsl Kk 3k3aMeHy

1. OcnoBuble noHsATHA. OmpeneneHre npeaMera MalmnHHOro oo0ydeHus. [lpumepsr
3a7a4u ¥ obnacrelt npuiiokeHus. OO6pa3bl U NPU3HAKU.

2. Tunel 3amau npeackazanus. Perpeccus. Takconomus. Kmaccudukamms. Tumsr
omunOok knaccudukanmu. O6001Iaomas CiocoOHOCTh KinaccudukaTopa.

3. [TpuHIMIT MUHUME3AIMH dMIHpUYecKoro prucka. HemooOyuenue. [lepeoOyuenue.
Craructuueckuii, HEHPOCETEBOM M CTPYKTYpPHO-JIUIBUCTHUECKUN MOAXO/AbI K Paclo3HaBaHUIO
00pazos.

4. CrpykTypa TUIHMYHOM CHCTEMBbI pacro3HaBaHMs o0pa3zoB. Llukn mnoctpoeHus
CUCTEMBI paclio3HaBaHus 00pa30B.

5. Knaccugpukanus. OOmme mnpuHOMIBL. JTanbl KilacCU(UKAUH. AJTOPUTMBI
o0yueHMsl KJacCU(PUKATOPOB C yuuTeneM M 0e3 yuutens. JIMCKPUMUHAHTHBIM aHaNu3.
['eomeTprueckas HHTEpPIIPETALUA 3a/1a4M KJIacCU(PUKALINU.

6. IIpoexTuBHBI 1OAXOA. MeETpUKM B NPOCTPAHCTBE IIPU3HAKOB. EBKIMI0BO
paccrosiHue. Pacctossnue MaxanonoOuca. OmunOKy nepBoro ¥ BTOPOro poja.

YyBCTBUTENBHOCTh U U30HUPATEIBHOCTb.

7. KpuBast wmomHoctu kputepuss kinaccudukaumu. ROC-kpuBsle. IIposepka
knaccudukaropa. IlpoBepka TectoBoii BBIOOpKOUW. IlepekpectHass mpoBepka. OreHka
MH(OPMATUBHOCTH MTPU3HAKOB.

8. OcHoBHBIE METOJBl MalIMHHOTO 00ydeHus. bailecoBckas kiaccudukamms.
VYcnoBHasg BepossTHOCTh. Popmyna nonaHou BeposTHocTH. Popmyna baiieca. Cratuctudeckoe
pacrio3HaBaHue  00pa3oB. 3amaua  kinaccupukanumyd  cnama.  Kpurtepuil  OTHOIICHHS
npasaomnonodus. baitecosckuii puck. Kputepnii baiieca.

9. Kpurepuii MakcuMmanabHOro mnpaBaonofoous. MHorokiaccoBble OaliecoBckue
Kjaccugukaropsl. baliecoBckue kiaccuuKaTopbl JUIsi HOPMaJIbHO PacHpe/IeNeHHbIX KJIacCoB
IIPY Pa3IMYHOM CTPYKTYpE MaTpHILIbI KOBapHALIUU

10.  OuenuBanue QyHkuuMil pacupenenenus. Ilapamerpuueckoe oneHuBaHHe. MeTos
MakcuMyma mpasaonono0us. bailecoBckoe oneHuBanue. HemapameTrpuueckoe OliEHHUBaHUE.
Pacrnio3HaBaHue pyKOMMCHBIX IM(P C MTOMOIIBIO HAMBHOT'O 0all€COBCKOTO

11.  JlepeBps pemenuil. OcHOBHbIE MOHATHA. Kiaccel permaemsIX 3a1ad: OMHCAHHE
JAHHBIX, Kiaccuukanus, perpeccus. OOmMIA anropuT™M MOCTPOCHMS JepeBa pEIICHH.
Kputepun BbpIOOpa Haumyyiiero aTpuOyra: NpUPOCT MH(POPMAIMH, OTHOCUTEIbHBIH MPUPOCT
uHpopmanuu, uaaexc ['unau.

12.  IIpaBuna ocraHoBKM pa3OueHus naepea. OOpesanue nepeBa. Anroputm [D3.
[Tepeobyuenue nepeBbeB pemeHuil. OOpaboTka HempephIBHBIX aTpuOyToB. OOyueHue Ha
JaHHBIX ¢ mpomyckamu. [IporpammHoe obecriedueHue il MOCTPOEHUS JEPEBHEB PEIICHH.
Pacno3naBaHue CriaMOBBIX ITUCEM C TOMOUIBIO J€PEBbEB PEIICHUN

13. Ananu3 MHOrOMEpHBIX JaHHBIX. KoppensiuoHHbIE M MPUUMHHO-CJIEICTBEHHBIE
cBsa3u. Koppensaus npu3HakoB U CTPYKTypa JaHHBIX.



14. Metoa raBHBIX KOMIIOHEHT Kak JIEKOMIIO3MIMSA MaTpHUIlbl JaHHBIX. Martpuua
cueToB. Marpuna Harpy3ok. Matpuna ommbok. OOBsSICHEHHass M OCTaTOYHas BapHalus B
JMaHHBIX. ['padudeckas WHTEpHpeTalus METOJa TJIaBHBIX KOMIOHEHT. Kputepuu BbIOOpa
KOJIMYECTBA TIJIaBHbIX KOMIIOHEHT. lloHM)KeHHMe pa3MepHOCTH MPU3HAKOBOIO MPOCTPAHCTBA
METO/IOM TJIABHBIX KOMITOHEHT

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

OO000IIeHHBIIT METOJT HAMMEHBIINX KBaJApaToB. PeKypcHBHBIA METO] HAMMEHBIINUX KBAJIPATOB.
AHanu3 perpecCUOHHBIX OCTaTKOB.

16. MmuoromepHass  perpeccus. OCOOCHHOCTH  TOCTPOCHHS  PETrpPeccHd IO
MHOTOMEpPHBIM JIaHHBIM. MHOXXECTBEHHasi JIMHEWHAs perpeccusi, €€ NpPeuMyIlecTBa U
HEJOCTATKHU.

17. Knacrepuzanusa. Knacrepuszanus kak kinaccuukamus 0e3 yuwtens. Mepbl
CX0JIcTBa U MephI paznuuus oopazoB. Meroxa K cpennux. Meton ISODATA. Merox FOREL.

18.  I'padoBeie metomsl. Wepapxuueckas kiactepuszainus. ATJIIOMEpaTUBHBIE U
pa3ziensolne aaropuTMBbl Kiactepu3anuu. JleHaporpaMmel.

19. Heiipounsie cetu. Ilpeamocwhuiku BO3HMKHOBEHUs HeHpocered. Ileprentpon
Pozenbnarra. Muorocnoiineni mnepuentpon. Kapter Koxonmena. Cern Xomndunma. Meronsl
o0OyueHus HelipoceTeil. MeTo/| OIOpHBIX BEKTOPOB.

20. Mamunaaoe oOyuenue u reopust Bannuka-YepBonenkuca. [IpuHuun crpykrypHoit
MUHUMU3ALUU pucka. MeToJ1 onopHbIX BeKTOpoB. [lonuTuka HazHaueHus mtpados.

KonTtpommpyemsbie komnereniuu: [1K-10

Oyenxa komMnemenyutl OCyWecmeaisiencs 8 coomseemcmauu ¢ madauyet 4.
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