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Conep:xanue
HACIHOPT ®OHJIA OLHEHOYHbBIX CPEJICTB
NEPEYEHb OHEHOYHBIX CPEJICTB
OIIMCAHME IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHHUSI KOMIETEHIINIA

METOAUYECKHUE MATEPHUAJIBL, ONPEJIEJAIOIIME ITPOLEAYPbI
OIIEHUBAHUSA PE3YJIBTATOB OBYUEHUSA, XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMHUPOBAHUS KOMIETEHIIAM

MATEPHUAJIBI JJIA ITPOBEAEHUA TEKYINETI'O KOHTPOJISA U
MPOMEXXYTOUYHOM ATTECTALIUH



1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB
10 JUCUUIUINHE «MeTo/Ibl MAIIMHHOTO 00YUSHHSDY

OneHOYHBIC CpEJICTBA COCTABJSIFOTCS B COOTBETCTBHHM C pabouell mporpaMMmoi
JUCIUIUIMHBL U MPEACTaBISAIOT CO00M COBOKYIHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB
(TumoBbie 3amauM (3aaHMs), KOHTPOJbHBIC PAOOTHI, TECTHI W Jp.), MPEIHA3HAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4YaIOUIMMHUCS YCTAaHOBJICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OueHOYHBIE CpPEJACTBA MCHOJB3YIOTCS TpPU  MPOBEACHUM  TEKYIIETO  KOHTPOJIS
yCIIeBAaEMOCTH M MPOMEKYTOYHON aTTeCTallUU.

Tabmuma 1 - IlepeueHp KommeTeHIUHA, (GOPMHUPYEMBIX B MPOIECCE OCBOCHHS
JUCHUTITUHBI
Kon
HanmenoBanmue pe3yJjibTara o0yueHust
KOMIIeTEeHI[UH
[1K-10 Cnoco0eH NpUMEHATh CUCTEMHBIH MOAXOJ U MaTeMaTH4YeCKHe METOJbI B

(bopManmauI/m peIICHUA ITPUKIIAAHBIX 3aaa4

[IK-10.1. 3naer 6a3oBble TOJOXKEHUS (YHAAMEHTAIBHBIX Pa3eiioB
CUCTEMHOTO aHajh3a ¥ MaTeMaTMKu B 00beMe, HEOOXOIUMOM IS
00paboTkn wWH(pOpPMAMKM W aHalIW3a JAHHBIX B TPUKIAAHOW 00JacTw;
OPUHLIMIIBL ¥ METOJbl  NPOBEACHMS]  HCCIENOBaHMA B  o0JjacTu
WH(OPMAIIMOHHBIX CHCTEM M TEXHOJOTHH; TEXHUKH IUIAHUPOBAHUS W
MIPOBEJICHUS BRIYUCIUTEIHHOTO HKCIIEPUMEHTA.

[1K-10.2. VYmeer ¢opMynmupoBaTh W JOKa3bIBaTb HamOOIee BaKHbIC
pe3yNbTaThl B MPUKJIAAHBIX 001ACTAX; MPUMEHITh YHCIEHHBIE METOBI JIJIs
pelIeHHs TPUKIIAIHBIX 3a]1a4; MPOTPAMMHO PEaTH30BaTh BEIUYUCITHTEIBHBIN
DKCIIEPUMEHT  TOCPEICTBOM  SI3BIKOB  NPOTPAaMMHUPOBAaHUS WU  C
UCIIOJIb30BAaHUEM CIEIUATM3UPOBAHHBIX MMAKETOB MPUKJIAJIHBIX POTPaMM;
pa3pabaThIBaTh aJrOPUTMBI pEIICHUS KOHKPETHBIX 3a7au.

[T1K-10.3. Bnaneer HaBbIKaMU MOCTAaHOBKHU 3a/layM; HABBIKAMU PabOTHI C

6ubnuorpapuueckuMM MCTOYHMKAMU HH(DOPMAIlMU; HAaBBIKAMH PEIICHUS
MOCTaBJIEHHBIX 3a/ad B NPEIMETHOW o00JacTh B paMKax BBIOPAHHOTO
npodus.

KoHeuHbIMu pe3ynbTaTaMH OCBOCHHS JUCHMIUIMHBI SBISIIOTCA  c(hopMUpOBaHHBIE
KOTHUTHBHbBIE JIECKPUITOPBI <«3HATb», «YMETb», «BIAAETb», PACHUCAHHBIE IO OTIECIbHBIM
komneTeHIUsIM. dDopMupoBaHHE ECKPUNTOPOB MPOMCXOAUT B TEUEHHE BCEro CeMecTpa Io
JTalmaM B paMKaX KOHTaKTHOM pa0oThl, BKIIOYAIOIIEH pa3iMyHble BHUIbI 3aHATUH U
CaMOCTOSTENILHON pabOThl, C MPUMEHEHHUEM pa3InYHbIX (GOPM U MeTO/0B 00ydeHus (Tabi.2).



Tabnuia 2 - opMupoBaHre KOMIETEHIIMI B TPOLECCE U3YyYEHUS TUCHUTUIHHBL

Kon YpoBeHb WHaukatopsl noctuwkenus | Bun  yueOupix  3amstmii’, | Kontpomupyemsie pasmenst 1 | OLEHOYHBIE CpEICTBA,
KOMIIETCHIIUM | OCBOCHUS KOMIIETCHIIUH paboThl, GOPMBI M METOJbI | TEMBI JUCIHILIHHBI UCIIOJIb3YEMBIE JUISt
KOMIIETEHIIUH o0y4eHus, OLICHKH YpOBHS
CIOCOOCTBYIOIINE c(OPMHPOBAHHOCTH
(bopMHpPOBaHHUIO u KOMIIETEHIINU
Pa3BUTHIO KOMIIETEHIHH?
1IK-10 3naem
Henocratounsiii | [1IK-10. Cryaent He cnocoOeH | JIEKIIMOHHBIE u | Pazgen 1. Ilonstuitneiii annapar | Tekymuid KOHTpOIb —
YpOBEHb IPUMEHSITh CUCTEMHBIH | IpaKTUYECKUE 3aHATHSA, | U METO0JIOTUYECKAs 0a3a | yCTHBIN ornpoc,
HOAXO0A W  MaTeMaTHYeCKHE | CaMOCTOsITeIbHAss  paboTa | METOAOB MALIMHHOIO OOy4YeHHUs. | KOHTpoJIbHas — pabora,
MeToabpl B (opManm3anuu | o0yJaromuxcs, moaroroBka | Pazmen 2. OCHOBHbIE | TECTUPOBAaHHUE, 3alINUTa
pElIeHUs NPUKJIAJHBIX 337ad. | M CcJada IPOMEXYTOYHOHM | TEXHOJIOTUH, HCIOJIb3yEMBbIE B | OTUETOB o
He 3Haer ¢yHnaMeHTanbHBIX | aTTECTALUU. METO/IaX MAIIMHHOTO OOyYeHHsI. | MPaKTHYECKUM padoTam
pas3nennos KHOEPHETHKH; Paznen 3. AHanu3 MHOrOMEpPHBIX
IPUHLIUIIOB u METOJI0B naHHblx. KoppensuuoHnHsle U
IIPOBEJCHUS HCCIIECIOBAaHUN B IIPUYUHHO-CJIEICTBEHHBIE CBSA3U
obnmactu  KuUOEpHETHKH, a Paznen 4. I'padoBbie MeTOnBI.
TaKkK€  HE  3HAET,  4TO Heliponnsie cetn.
MPEJICTaBIISIIOT coboit
DK30CKEJIETBhl: HAa3HAYeHUE U
KJIacCU(UKALUs IK30CKEIETOB,
CYLIECTBYIOIINE KOHCTPYKLNU
DK30CKEJIETOB, a TaKxe
MHUKPOPOOOTHI.
bazoBblii [1K-10.1. Ctynenr wuwmeer | JIeknunoHHbIE u | Paznen 1. [lonsatuiineiii anmapar | TeKymuii KOHTPOJIb —

! JleKuMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENbHAs paboTa. ..
2 HeoOX0MMO yKa3aTh aKTUBHbIE M HHTEPAKTUBHBIE METOIbI 00yUeHHUs (HAPUMED, MHTEPAKTUBHAS JIEKIUs, pab0oTa B MabIX IPYNIAX, METObl MO3rOBOIO INTYPMa M T.J1.),
CIOCOOCTBYIOIIHE PA3BUTHIO Yy 00yUAIOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIIeHUH, TUASPCKIX KadeCTB.
% Haumenosanue TeMbl (pasjena) 6epercs u3 paboueii IIporpamMmMbl JUCIUIUIMHBL.
4 OLeHOYHOE CPEICTBO JIOJKHO BHIOHPATHCS C YUETOM 3alIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHUS IUCIUUILIMHBI, HAPUMED:
«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «Bnanets» — MHIUBHUTya bHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, noptdoimo. ..




YpOBEHb HECUCTEeMAaTU3UPOBAaHHBIC MIPaKTUYECKHE 3aHATHUSA, | U METOJI0JIOTUYecKast 0aza | yCTHBII orpoc,
3HaHUS O (YHIAMEHTANIBHBIX | CAMOCTOATEIbHAS  paboTa | METOAOB MAalIMHHOTO OOYYEHHUs. | KOHTpOJbHas  paboTa,
pasznenax KUOepHeTUKH; | o0yJaromuxcs, MmoAarororka | Paznen 2. OcHOBHbIE | TECTUPOBaHHUE, 3alIUTa
MPUHIUIIAX u METO/JaxX | M cJadya MPOMEKYTOUYHOM | TEXHOJIOTMH, HCIIOJIb3yEMbIe B | OTUETOB no
MIPOBEJICHUSI HCCJIEIOBAaHUI B | aTTECTAlUH. METOJ]aX MalIMHHOTO O0yUeHHUs. | MPaKTUYECKUM paboTam
001acTH KUOGPHETHKH. Paznen 3. AHanu3 MHOrOMEpPHBIX
[Toka3biBaeT MOBEPXHOCTHBIE nanHeix. Koppensuuonusie u
3HAHUSL O DJK30CKENeTax | MPUYHHHO-CJICCTBEHHBIC CBSI3H
MUKpPOpPOOOTax. Pasnen 4. I'pacdoBbie MeTOIBI.

Heliponnsle cetn.

Cpennuit I1K-10.1. Crynent  3Haer | JIekimoHHble u | Pazgen 1. Ilonstuitneiii annapar | Tekymuid KOHTpOIb —

YPOBEHb OCHOBHOE coJiepaHue | MPaKTUUECKUE 3aHATHS, | U METO/I0JIOTUYECKAS 0a3za | yCTHBIH ompoc,
MaTepuaia TUCIUIUIMHEL. | paboTa B MalbIX TpYINax, | METOJ0B MAIIMHHOTO OOy4YeHHUs. | KOHTpOJIbHasg  paborta,
3Haer byHIaMEeHTaIbHBIC | HHTEPAKTUBHAS nekuus, | Pasgen 2. OCHOBHBIE | TECTUPOBAHHUE, 3aIIUTA
paszensl KHUOEPHETUKH; | TUCKYCCHS, TEXHOJIOTHH, UCIHOJIb3yeMble B | OTYETOB o
TIPUHITUTIBI u METOJIBI | CAMOCTOSITEIbHAS ~ paboTa | MEeTOAaxX MAIIMHHOTO OOY4YeHHS. | MPAKTHYCCKUM paboTam
MPOBEJCHUS HCCIEOBaHUI B | oOydarommxcsi, moArotoBka | Pazgen 3. AHaiu3 MHOTOMEpHBIX
obmacth  KUOEpHETHUKHM, a | U cJadya TPOMEKYTOUHOHM | AaHHBIX. KoppensiuoHHbIE U
TaKxXe 3HAeT, YTO | aTTECTALNH. NPUYMHHO-CJIEACTBEHHBIE CBS3U
MIPEACTABIISIIOT coboit Paznen 4. I'padoBsie MeTOMBI
HK30CKEJIEThl: Ha3HAYeHUE U Heliponnsie cetu.

KJ'IaCCI/I(l)I/IKaHI/Iﬂ 9K30CKCJICTOB,
CYHICCTBYIOIIUE KOHCTPYKIUU
9K30CKCJICTOB, a TaKXeE
MHKpOpO6OTH, HO JOITyCKacT
HE3HAYUTEJIbHEIC OITNOKU




Bricokuit I1K-10.1. Crynment 3Haer, | JIekiunOHHBIE u | Pazmen 1. [lonstuiineiii anmapar | TeKymuii KOHTPOJIb —
YPOBEHb MMOHUMAET, BBIACIACT TIJIaBHBIE | IPAKTUUECKUE 3aHATHUSA, | U METO10JIOTYECKast 0a3a | ycTHBIN orpoc,
MOJIOKEHUST B M3y4YEHHOM | paboTa B MalbIX TpYIINax, | METOJ0B MAlIMHHOTO OOy4YeHHUs. | KOHTpOJIbHasg  paborta,
Marepuaie M CIIOCOOCH [aTh | HHTEPAKTUBHAS nexkuus, | Paznen 2. OCHOBHBIE | TECTUPOBAaHHUE, 3allMUTa
KpaTKyo XapaKTEPUCTUKY | JUCKYCCHUS, TEXHOJIOTMH, HCIIOJIb3YEMbIE B | OTUETOB o
OCHOBHBIM UAeSIM | CaMOCTOsITeNIbHAS ~ paboTa | MeToJaX MAIIMHHOTO OOYYEeHHUs. | MPAKTUYECKUM paboTam
npopaboTaHHOTO  Marepuana | o0yJaromuxcsi, noAroroBka | Pasgen 3. AHainu3 MHOTOMEPHBIX
JUCIIUATIITUHBI. W cJada TNPOMEXKYTOYHOH | AaHHBIX. KoppensuuoHHblE U
3Haer dbyHIaMEHTAIbHBIE | aTTeCTAIlUH. NPUYMHHO-CJIEACTBEHHBIE CBS3U
paszensl KUOEpHETUKY; Pasnen 4. I'padoBbie MeTOnBI.
MPUHLUIIBI u METO/1bI Heliponnsie cetu.
MPOBEJICHUST MCCJIEAOBAaHUN B
obmacth  KUOEpHETHKH, a
TaKKe 3HAET, 4TO
MPEACTABIISIIOT co0oif
9K30CKEJNIeThl: Ha3HAYeHUEe U
KJIacCHU(UKAIUs IK30CKEIETOB,
CYLIECTBYIOIINE KOHCTPYKLHHU
DK30CKEJIETOB, a TaKxe
MUKPOPOOOTBHI.
Ymeem
bazoBbiii [IK-10.2. Cryment  ywmeet | JIekunoHHBIE u | Paznen 1. [lonstuiinbii annapar | TeKymuii KOHTPOJIb —
YPOBEHb dbopMynTUpOBaTh U JI0KA3bIBATh | MPAKTHYECKHE 3aHATHSA, | U METO/I0JIOTUYECKAS 0aza | yCTHBI orpoc,
HauOosee BaKHbIE pe3yJbTaThl | paboTa B MalblX TIpYIINax, | METOJ0B MAlIMHHOIO OOy4YeHHUs. | KOHTpOJIbHasg  paborta,
B KHOEpHETHUECKUX 00IacTsX; | UHTEPaKTHBHAS nekuus, | Paznen 2. OCHOBHBIE | TECTUPOBAHUE, 3AIUTA
pa3pabaThiBaTh ITOPUTMBI | TUCKYCCHS, TE€XHOJOTHH, UCHOJIb3yEMbIE B | OTYETOB o
pellieHrsT KOHKPETHBIX 3a/iay, | caMoCToATeIbHas  paboTa | MeToAax MAlIMHHOTO OOy4YeHHS. | MPAKTHYECKUM paboTam

ymeer pa3palatbIBaTh
TpeGoBaHUS K CUCTEME
VIPaBJIEHUS  MHOT'O3BEHHBIM
IK30CKEJIETOHHBIM

KOMILJICKCOM, AITOPUTMBI

ynpaBjieHus poOoTaMH, Kak

o0ydJaronmxcsi, MOJArOTOBKA
U clada TPOMEKYTOUHOM
aTTeCTAIIHH.

Paznen 3. AHanu3 MHOrOMEpHBIX
naHHbIX. KoppensauuoHHsle U
MIPUYUHHO-CIICICTBEHHBIE CBA3U
Paznen 4. I'padoBbie MeETOIBI.
Heliponnsie cetn.




MHOTOAreHTHBIMU CHCTEMaMH,
HO JIOITYCKAaeT OITNOKHU.

Cpenuuit [IK-10.2  Cryment  ymeet | JIekunoHHBIE u | Paznen 1. [lonstuiineiii anmapar | TeKymuii KOHTPOJIb —
YPOBEHb (bopMynHpOBaTh U JOKA3bIBATh | MPAKTHUECKUE 3aHATUSA, | U METOI0JIOTUYECKAs 0a3a | yCTHBIN orpoc,
Haubosiee Ba)KHBbIE Pe3yJbTaThl | paboTa B MalbIX TpYIINax, | METOJ0B MAlIMHHOTO OOy4YeHHUs. | KOHTpOJIbHasg  paborta,
B KHOEpHETHUYECKUX 00JacTAX; | MHTEPAKTUBHAS nexkuus, | Paznen 2. OCHOBHBIE | TECTUPOBAaHHUE, 3allMUTa
pa3pabaThIBaTh QITOPUTMBI | TUCKYCCHS, TEXHOJOTHH, UCIHOJb3yeMble B | OTYETOB o
pelieHnsl KOHKPETHBIX 3a/ad, | CaMOCTOsATeNIbHAs ~ paboTa | MeToJaX MAIIMHHOTO OOYYEeHHUs. | MPAaKTUYECKUM padoTam
yMeer pa3pabarbiBaTh | oOy4arommxcs, HoArotoBka | Pazmen 3. AHanu3 MHOTOMEpPHBIX
TpeOoBaHUS K CUCTEME | U cJaya NpPOMEXYTOUHOH | naHHbIX. KoppensuuonHele u
yIOpaBlIeHUS  MHOTO3BEHHBIM | aTTECTaIUH. MPUYUHHO-CJIEICTBEHHBIE CBSI3U
DK30CKEJIETOHHBIM Pasnen 4. I'padoBbie MeTOnBI.
KOMILIIEKCOM, AITOPUTMBI Heiiponnsie ceTu.
yhpaBieHus: poOoTaMu, Kak
MHOT0areéHTHBIMU CUCTEMaMH.
Bricokuii [IK-10.2. Crygent ywmeer | JIeKinoHHBIC u | Pazgen 1. Ioustuitneiii annapar | Tekymuid KOHTPOIb —
yYpOBEHb CaMOCTOSITENILHO, MIPaKTUYECKHE 3aHATHUSA, | U METOI0JIOTUYeCcKast 0aza | yCTHBII orpoc,
6e301n60YHO paboTa B MaJbIX TpyIINax, | METOJ0B MAlIMHHOIO OOy4YeHHUs. | KOHTpoJIbHasg  paborta,
dbopMynupoBaTh U JOKA3bIBaTh | HHTEPAKTUBHAS nekuus, | Paznen 2. OCHOBHBIE | TECTUPOBaHHUE, 3aIlINUTa
HauOoJsee BaKHbIE pe3ylbTaThl | AUCKYCCHUS, TE€XHOJOTHH, UCHOJIb3yEMbIE B | OTYETOB o
B KHOEpPHETHYECKUX OONACTSX; | CaMOCTOsATeNIbHAs ~ paboTa | MeToJaX MAlIMHHOTO OOY4YEeHHUs. | MPAaKTUYECKUM paboTam

pa3pabaThiBaTh  aJITOPUTMBI
pellieHnsT KOHKPETHBIX 3ajad,
yMeeT pa3pabaThIBaTh
TpeOoBaHUS K cucTeMe
VIPaBICHUS  MHOTO3BCHHBIM
HK30CKENIETOHHBIM

KOMILIIEKCOM, QJITOPUTMBI

ylpaBieHUus pPoOOoTaMu, Kak
MHOT0areHTHbIMU CUCTEMaMHU

o0ydJaronmxcsi, MoJAroToOBKa
U clada MPOMEXYTOUHOM
aTTeCTAIIHH.

Paznen 3. AHanu3 MHOTOMEpPHBIX
naHHblX. KoppensaunonHsle
MIPUYUHHO-CIICICTBEHHBIE CBSA3U
Paznen 4. I'padoBble MeTOnBI.
Heliponnsie cern.

Braoeem




bazoBrrii I1K-10.3. Ctyznent Ha 6a30BoM | JIeKIIMOHHBIE u | Pazmen 1. Ilonstuiineiii anmapar | TeKymuii KOHTPOJIb —
YPOBEHb YpOBHE BIIAJCET HABBIKAMHU | MPAKTUUYECKUE 3aHATHS, | U METOJI0JIOTUYECKAs 0a3a | yCTHBIN orpoc,
pelleHus OCTaBICHHBIX 33a/1a4 | paboTa B MallbIX TIpyMMax, | METOAOB MAalIMHHOIO OOyYeHHUs. | KOHTpOJbHas  paboTa,
B MPEIMETHOW 00JIacTH B | HHTEPAKTHBHAS nekuus, | Paznmen 2. OCHOBHBIE | TECTUPOBAaHHUE, 3allMUTa
pamKax BbIOpaHHOrO MPOQMIIS; | IUCKYCCHS, TEXHOJIOTMH, HCIIOJIb3YEMbIE B | OTUETOB o
METOaMH1 pa3paboTKu | caMOCTOsATeNbHAs ~ paboTa | METOJaX MAIIMHHOTO OOYYEeHHUs. | MPAKTUYECKUM padoTam
3KCHEPTHBIX CUCTEM o | oOyyaronuxcs, noAaroroska | Paznmen 3. AHanu3 MHOTOMEpPHBIX
UCIIOJIb30BAHUIO U CcJada IMPOMEXKYTOYHOM | AaHHbIX. KoppensuuonHele u
POOOTOTEXHUYECKUX CPEICTB, | aTTECTAIUH. NPUYMHHO-CJIEACTBEHHBIE CBS3U
npoektupoBanus  ACY ¢ Pasnen 4. I'padoBbie MeTOnBI.
UCIIOJIb30BAHUEM CHUCTEMHOTO Heliponnsie cetu.
aHaJIM3a, MAaTEMaTH4YECKOro H
MMUTALUOHHOTO
MOJICJIUPOBAHUS [UIsl CHCTEM
pa3IMYHOr0 Ha3HAYEHUS.
Cpennuii [1K-10.3. Crynent Bnazaeet | JlekunoHHbIE u | Paznen 1. Ilonstuiinelii annapar | Tekymuid KOHTPOJIb —
YPOBEHb 3HAHUSIMU BCEr0 HW3Y4YEHHOTO | MPAaKTHUYECKHE 3aHATHS, | U METOA0JOTUYECKast 0a3za | yCTHBI omnpoc,
Marepuana. Brnageer | pabota B ManbIX Tpymnmnax, | METOJOB MAlIMHHOTO OOy4YeHHUs. | KOHTpoJibHasg  paborta,
HaBbIKAMU pEIIeHUs | UHTEpAaKTHUBHAs nekuus, | Paznen 2. OCHOBHBIE | TECTUPOBAHHUE, 3AIUTA
MOCTaBJICHHBIX 3a1a4 B | IMCKYyCCHS, TEXHOJIOTHH, HCIIOJNIb3YEMbIE€ B | OTUETOB o
peAMETHOU obrnactu B | caMOCTOsiITeNbHAsE ~ paboTa | MeTo/ax MAIIMHHOTO OOY4YEeHHs. | MPaKTHYECKUM paboTam
paMKkax BbIOpaHHOTO mpoduiist; | oOydarommxcs, moaroroska | Pazgen 3. AHann3 MHOTOMEPHBIX
METOAaMH pa3paboTKu | U coadya TMPOMEKYTOUYHOM | JaHHBIX. KoppensauuoHHble |
HKCTIEPTHBIX CUCTEM 0 | aTTeCTaIUH. MIPUIUHHO-CIICJICTBEHHBIE CBS3U
HCIIOJIb30BaHUIO Pasmen 4. I'padoBbie MeTOIBI.
POOOTOTEXHUYECKUX CPEJICTB, Heiiponnsie cetu.
npoektupoBanus  ACY ¢
UCIIOJIb30BAaHUEM CHUCTEMHOIO
aHaJan3a, MaTeMaTH4eCKoro u
MMUTAIIMOHHOTO
MOJEIIUPOBAHUSA MJII CHUCTEM
pa3IMYHOr0 Ha3HAUYEHHUSI.
Bricokuit [1K-10.3. Crymentr Bnazaeer | JlekunoHHbIe u | Pazgen 1. Ilonstuitneiii annapar | Tekymuid KOHTpOIb —




YpOBEHb

KOHIIENITYaIbHO-TIOHATUHHBIM
anmnaparom.
Brnaneer Ha BBICOKOM YpOBHE

HaBBIKAMU pelieHus
MIOCTABJICHHBIX 3aj1a4 B
IPEeIMETHOM obnactu B

pamMKax BbIOpaHHOTO MPOPUIIS;
MeTOaMHU pa3paboTku
IKCIEPTHBIX cUCTEM o
UCTIOJIb30BaHUIO
POOOTOTEXHUYECKHX CPEJICTB,
npoektupoBanus  ACY ¢
UCIIOJIb30BAHUEM CHUCTEMHOTO
aHalM3a, MaTeMaTUYeCKOro |
UMHUTAIUOHHOTO
MOJICIIUPOBAHUS JIJISl CHCTEM
Pa3JInYHOTO Ha3HAYCHUSI.

MPaKTHYECKHE 3aHSATHS,
pabora B MajbIX TpyMIax,
HWHTEPAKTUBHAS JICKIIHNS,
JMCKYCCHS,

caMocTosiTeNibHass ~ pabora
o0yJaromuxcsi, MOArOTOBKA
U clada TPOMEKYTOYHOMH
aTTeCTaIlHH.

u METOJI0JIOTHYESCKAs baza
METOJIOB MAIIMHHOTO O0y4YeHHUS.
Paznen 2. OcCHOBHEIE
TEXHOJIOTMH, HCIIOJIb3yeMbIe B
METO/IaX MaITUHHOTO OOYYCHHUS.
Paznen 3. AHanu3 MHOrOMEpPHBIX
naHHbiX. KoppensuuoHHble U
MPUYHHHO-CJICCTBEHHBIC CBSI3H
Paznen 4. I'padoBbie MeTOMBI.
Heliponnsie cern.

YCTHBIN ompoc,
KOHTpOJIbHAsA  paboTa,
TECTUPOBAHUE, 3alIUTa
OTYETOB ()

PaKTHYECKUM paboTam




2. IEPEYEHBb OLHIEHOYHBIX CPEJICTB®

Tabnuua 3
Ne | HaumeHoBanue | XapaKTepHUCTHKA OLICHOYHOT'O CPEICTBA IIpencraBnenue oneHoyHoro cpeactsa B POC
OLIEHOYHOTI'O
cpelcrBa
1. Ompoc CpencTBo KOHTPOJIS YCBOCHHUS yUeOHOTO MaTeprasa TeMBbI, pa3/ielia Win Bonpocs o TemMam/pa3zaesiaM JUCIHUTILTAHBI
pa3zesioB AMCLUUILIMHBI, OPTaHU30BAHHOE KaK yu4eOHOE 3aHATHE B BUJEC
cobece0BaHus MPEMOAABATENS C O0yJAFOIIUMHUCS.
2. KonTponbnas | Paznuuaror 3agauu v 3a1aHus: KommuiekT pa3HOypOBHEBBIX 3a/1a4 (3aJaHHil)
pabora, 3amMTa | a) penpoayKTUBHOIO YPOBHS, MO3BOJISIONINE OLICHUBATh U JHATHOCTHPOBATH
OTYETOB 110 3HaHHEe (haKTHYECKOro marepuaia (0a30BbIC MOHATHS, aJTOPUTMBI, (PAKTHI) U
HPaKTHIECKUM | yMeHUE NPAaBUIBHO HCIOJIb30BaTh CIHEUUANBHBIE TEPMUHBI W IIOHATHS,
paboTam y3HaBaHHWE OOBEKTOB U3yUeHUS B paMKaxX OIPENeJICHHOTO pasiena
JUCLUIUINHBL,
0)  PpEKOHCTPYKTMBHOTO  ypOBHS,  MO3BOJISIOIIME  OIIEHUBaTh |
JIMAarHOCTUPOBAaTh YMEHMS CHHTE3UpOBaTh, AaHAJIM3MpPOBaTh, 0000mIATH
(baKTHUECKUI U TEOPETUUECKUN MaTepuall ¢ (OPMYITHPOBAHHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHHEM IIPUUNHHO-CJIEICTBEHHBIX CBSI3EH;
B) TBOPYECKOT'O YPOBHSI, [TO3BOJISAIOIINE OLEHUBAThH U JUArHOCTUPOBATh
YMEHHUS, UHTETPUPOBATh 3HAHUS Pa3IMYHBIX 00s1acTell, apryMEeHTUPOBATh
COOCTBEHHYIO TOUKY 3PEHHSI.
3. TectupoBanne | CpencTBo, HO3BONAIOLIEE OLIEHUTh YPOBEHb 3HAHUI 00y4aroLIerocs myTem TecroBrie 3ananus

BBIOOpA UM OJTHOTO W3 HECKOJIBKHUX BAPUAHTOB OTBETOB HA IMOCTABIICHHBIN
BOIIpOC. BO3MOKHO HCIIOJIB30BaHUE TECTOBBIX BOIIPOCOB,
MpelycMaTPUBAIOLINX BBOJ 00YyYaIOIUMCS KOPOTKOTO U OTHO3HAYHOTO
OTBETA HA OCTABJIEHHBIN BOITPOC.

® VKa3bIBAOTCS OLIEHOYHbIE CPEJICTBA, IPUMEHSIEMBIE B XOJI€ Pean3aiu padodeil IporpaMMbl JAHHON JUCLIUILTHHBL.




3. OIMUCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OueHuBaHue pe3ynbTaToB 00yUeHUs Mo JUCHUILTHHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lookeHneM o TekyieM KOHTpoJie
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpeaycMoOTpeHsbl caeAyoIre BUABI KOHTPOJIS: TEKYIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUJIOB ayIUTOPHOM U BHEAYTUTOPHOU
NeSITeIbHOCTH 00YYaIOIIErocs ¢ IeJbI0 MOIYYeHUs EPBUYHON HHPOPMAIIH O XO/I€ YCBOCHHUS OTAEIBHBIX JIEMEHTOB COAECPKAHUSI TUCIUIUINHBI) U
MIPOMEXKYTOUHAsI aTTeCTAIMS (OLIEHUBACTCS] YPOBEHDb M Ka4€CTBO MOATOTOBKH IO JUCIMUIUIMHE B LIEJIOM).

[Tokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETEHIINH, (POPMHUPYEMBIX B MIPOLIECCE OCBOSHUS TaHHOM TUCIUILUIMHBI, OMUCAaHbI B Ta0I. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | Huaukatopel Kpurepuu ornieHuBaHus pe3yabTaTOB O0yICHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMITIETEHIINH
3Haer
ITK-10 Henocrarounsiit yposens | [1K-10.1. He 3naem snauumenvnou uyacmu mamepuana Kypcd, He CHOCOOEH CamMoCMOAmMeNbHO
Onenka 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
«HEYIOBJIETBOPUTEIILHO.
ba30BbIi1 ypoBeHb 11K-10.1. 3naem mne menee 50 % ocHosHO20 Mmamepuana Kypca, OOHAKO UCHbIMblEAem
Onenka 3ampyOHeHUsl 8 e20 NPUMEHEHUU.
«YIOBIETBOPUTEIILHO.
Cpennuii ypoBeHb 11K-10.1. 3naem ocHogmyl0 uacme Mmamepuana Kypcd, CHOCOOeH NPUMEHUMb U3YYeHHbILL
O1eHKa «XOpOIIOoy. Mamepuan Ha Npakmuke, UCHbIMbIBAEM He3HAYUmenbHble 3ampyOHeHUs. 8 peueHUU
3a0au.
Bricokwuii ypoBeHb 11K-10.1. Iloka3vieaem enyboxkoe 3HaHUE U NOHUMAHUE MAMepudand, cnocobeH NpPUMeHUmbs
OrneHka «OTJIMYHOY. U3YYeHHbIU Mamepual Ha NpaKkmuxe.
Ywmeer
bazoBelii ypoBeHb 11K-10.2. Ymeem e6ocnpouzeecmu ne menmee 50 % ocHosno2o mamepuana Kypca, OOHAKO
ucnvimsigaem 3ampyoOHe s npu peueHuy NPaKmuyeckux 3a0ay.
Cpennuii ypoBeHb 11K-10.2. Ymeem pewamsv cmandapmuvie npogheccuonanvHvle 3a0auu ¢ NpUMEHEHUeM
NOJIYYeHHbIX 3HAHULL, UCNbIMbl8Aen He3HAYUMelbHble 3ampPYOHeHUs 8 peuleHUU 3a0ad.
Beicokuii ypoBeHb 1TK-10.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJIYYeHHbIX 3HAHUL, NoKa3vleéaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
pewums 3a0ayy npu usmMeHeHuu GopmyauposKu.
Bnaneer
bazoBeIii ypoBeHb 1TK-10.3. Cmydenm 61adeem OCHOBHLIMU HABLIKAMU MEOPEMUYecKo20 U NPAKMUYEcKo2o
NPUMEHEHUs  Memo0o08  AHATUMUYECKOU  2eoMempuu, JuHeuHoU  aneeOpvbl U
Mamemamuyeckozo auanuza. Mmeem necucmemamusupoganuvie 3HAHUSA OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb 11K-10.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3YUEHHO2O0 Mamepuaid, 61aoeem HaABbIKAMU

meopemu4ecKoco U npakmu4iecCKkoco npuMeHerus Memoo08 aHAIUMUYecKou ceomempuu,
AUHEUHOU a/zze6pbz u mamemamudeckozo auvanusza. Hcneimwisaem He3HaA4UMenbHble




3ampyOHeHUs 8 peueHuU 3a0au.

BeIcokuii ypoBeHb

1TK-10.3.

Cg0000HO 61a0€em HABLIKAMU MEOPEeMUUecKko20 U HNPAKMUYecKkoeo npumMeHeHus
Memo008 aHANIUMUYeCcKOU 2eoMempuy, JIUHeNHOU aneebpbl U MamemamuieckKo2o
amanuza, nokasvlgaem 21yOOKOe 3HAHUE U NOHUMAHUE U3YYEeHHO20 Mamepuand.
Cmyoeum 6nadeem KOHYENMyaibHO-NOHAMULIHbIM ANNAPATNOM, HAYYHLIM S3bIKOM U
mepmunono2uell npopeccuoHaIbHoU 0eamenrbHOCMU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHMBAHUS Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme yCTHOrO onpoca:

Y CTHBIH OMPOC UCTIOAB3YETCS IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0YJarOIUXCs 10
JTUCIUIUIMHE B KadyecTBE IMPOBEPKHU pE3yJIbTaTOB OCBOEHHUs Marepuaia. Kaxaomy cTyneHTy
BbIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO C(OPMYIUPOBAHHBII Borpoc. OTBET JOJIKEH ObITh YETKUM
U KpaTKUM, COJEp>KallliM BCE OCHOBHBIE XapaKTEPUCTHKU OMHMCHIBAEMOro moHsATus. B cBoem
OTBETE CTYACHT JIOJDKEH IMOKa3aTh YMEHHS IMPOCIECKHUBATH MPUYHMHHO-CIECICTBEHHBIC CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeJIbCTBA.

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

[IpakTuueckas paboTta mpencTaBiIsieT cO00M KOHTPOJIBHOE MEPOMPHUITHE MO YUeOHOMY
MaTepuanty KaxJI0u Tembl (pa3aena) AUCHUILTUHBI, COCTOSIIECE B MHANBUAYAIBHOM BBITOTHEHUN
00y4JaromuMcsl TPaKTHUECKUX 3aJaHUN Ui OLICHKH MOJTYYCHHBIX 3HAHUW, YMEHUN U BIaJCHUMA
KOMIIETCHIIHSIME, (POPMHUPYEMBIMU TI0 JAHHOW JUCIUTIINHE.

BreimonHeHne TpakTHYECKUX paboOT  SBISETCS CPEJACTBOM TEKYIIETO KOHTPOJIIS
YCIIEBAEMOCTH OOYYAIOIIMXCS MO AUCIMIUIMHE U MOXET BKJIIOYATh B C€0Sl CICAYIOIIUE THUIIBI
3aJlaHUid: 3aJlaHUs TUIIOBOIO BHJA W 33laHUS TBOPYECKOI'O XapakTepa, MO pPe3yiabTaram
BBITIOJTHEHHS] MPAKTHUECKUX 3aJaHuil oOyuaromue oQOpMIISIIOT OTYETHI, COAEPIKAIIUE aHAIN3
MOJIyYEHHBIX PE3YJIbTATOB U BHIBOJBI.

TecToBbie 3ananus. 3aganus B popMe TeCTHPOBAHUS

Tect npeacrasnseT co00M KOHTPOIBHOE MEPOIIPHUATHE MO YUEOHOMY MaTepHay Kaxa0i
TEMBI (pasj:[ena) JUCHUIIIIMHBI, COCTOAIIECEC B  BBIIIOJIHCHHUN 06y‘~IaIOHII/IMC$I CHUCTEMBI
CTaHJAPTU3NPOBAHHBIX 33JaHUM, KOTOPAsi MO3BOJSAET aBTOMATU3UPOBATh IIPOLIEYPY U3MEPEHUS
YPOBHSI 3HAaHUM U YMEHUHN 00y4aroIIerocs.

TectupoBaHue sBIIsE€TCS CPEACTBOM TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH O0y4aroIHUXCs
0 JAMCUUIUIMHE W MOXET BKJIKYaTh B ce0s Cleqylolue TUIbl 33JaHui: 3aJaHue C
€/IMHCTBEHHBIM BBIOOPOM OTBETa M3 MPEIJIOKEHHBIX BapHAHTOB, 3a/laHUE Ha OIpe/eeHue
BEPHBIX Y HEBEPHBIX CYXKJIEHUI; 3a/laHie C MHO)KECTBEHHBIM BEIOOPOM OTBETOB.

B kaxom 3a1aHiuM He00X0AUMO BBIOpATh BCE MPABUIIbHBIE OTBETHI.

5. Martepuansl 1j151 IPOBEJEHUSA TEKYIEro KOHTPOJIS M MPOMEXKYTOYHOM
aTrecTanuu

3ananus B popme onpoca
Pasznen 1. IlousiTHiiHBIA anmapat U MeToa0JIOTHYecKasi 0a3a MeTOJ0B MAIIMHHOTO

00yuyeHusl.
1) OCHOBHBIE TIOHSITHS U OTIPEICIICHUS] B METO/IaX MAIIMHHOTO O0YYCHHSI.
2) Hcropus pa3BUTHS METOAOB MAITMHHOTO O0Y4EHUSI.
3) Metoponoruyeckast 6a3a METOJIOB MAaIIIMHHOTO OOyUYEHHUSI.

Pasnen 2. OcCHOBHbIe TEXHOJIOTHHM, HCHOJb3yeMble B MeTOJaX MANIUMHHOIO
o0y4eHmusl.



1) Tunsl 1 cnocoObI MPeACTaBIEHUSI METOJJOB MAITUHHOTO 00YYCHHUS

2) bazoBbie arOpUTMBI pEeIICHHS 33]1a4 MAIIMHHOTO O0y4YCHUS
3) OCHOBHBIC MPOTPaMMHO-UH(POPMALIMOHHBIE PECYpPChl METOJOB MAIIUHHOTO
00y4eHus

Pasznen 3. Anaau3 MHOTOMEPHBIX JaHHBbIX. Koppe.lmunom{ble n TNPUYUHHO-
CJICACTBCHHBIC CBA3U

1) AHaa13 MHOTOMEPHBIX JIaHHBIX.

2) KoppensiuonHsle ¥ NpUYMHHO-CIEICTBEHHbIE CBA3H. Koppenduus npu3HakoB U
CTPYKTYpa JaHHBIX.

3) Perpeccus. MeTo HauMeHbIIUX KBAaPaTOB.

4) Teopema ["aycca-MapkoBa. O000IIEHHBIN METO/I HANMEHBIINX KBAIPATOB.

5) MuoromepHass  perpeccus.  OcCOOEHHOCTHM  HOCTPOCHMS ~ perpeccud  Io
MHOTOMEPHBIM JaHHBIM.

6) MHoxecTBeHHast TMHENHas perpeccusi, e NPeuMyIIecTBa U HeOCTATKH.

7) Knacrepusauus. Knacrepuzanus kak kinaccupuxanus 6e3 yuuTess.

8) Mepsl cx0cTBa U MEpbI pa3anyus 00pa3os.

9) Meron K cpennux.
10) Merox ISODATA.
11)  Merox FOREL.

Pasnen 4. I'padoBbie meToanl. Heiiponubie ceTu.

1) I'padoBbie MeToabl. Mepapxuyeckas KiacTepu3anus.

2) AriioMepaTUBHBIE U pa3elfolile AITOPUTMBI KilacTepu3aluu. JleHIporpaMMBl.
3) Heliponnsle cetu. IIpeanocbuiku BOSHUKHOBEHUS HEUPOCETEM.
4) [Tepuentpon Po3zen6iarta. MHOTOCIIONHBIN NEPLIETITPOH.

5) Kaptel Koxonena. Cetn Xondunaa.

6) Metoapl 00y4eHusT HeHPOCETEH.

7) MeTo/ ONOpHBIX BEKTOPOB.

8) Mammnaoe o6ydenue u Teopus Bannuka-UepBoHeHkuca.

9) [TpyHLIMI CTPYKTYpHOM MUHUMH3ALMH PUCKA.

10) MeTox OTIOpHBIX BEKTOPOB.

11) [TonuTuka Ha3HaueHus mWTpadoB.

KonTtponupyemsie kommerenmu: [TK-10
Oyenka KomMnemeHYyuu 0Cyuecmesiemcs 6 COomeemcmeuu ¢ maoauyeu 4.

3ananua B popme npakTudeckux pador. Kommiekt pa3HOypoBHeBBIX
3a1a4 (3aaHum)

[TpakTuueckas pabota 1: «ABTOMAaTHU3aIMsI KOHCTPYUPOBAHUS TPU3HAKOBY

lenp paGoTh: TMPHOOPECTH MPAKTUYECKHA OIBIT aBTOMATU3allMd KOHCTPYHPOBAHHUS
MPU3HAKOB.

3ajaHne: HaWTH ONTHMAJIBHOE TPEACTABJICHHE HAaOOpa MaHHBIX C TMOMOIIBIO METO/aa
rnaBHbIX KoMmroHeHT (MI'K) u kputepreB oTO0pa KOMITOHEHT.

[aru:

1 CrenepupoBaTh HA0Op AAHHBIX MPOU3BOJIBHOW pazMepHOCTH d, HampuMep, METOJAOM
«sklearn.datasets.make _blobs».



2 IlonyyuTh AucCniepcUr 3HAYEHU KOMIOHEHT. JTO MOKHO CJEeIaTh C MOMOIIBIO Kilacca
«sklearn.decomposition.PCA» u atpubyra «explained variance ».

3 OnpenenuTs NOPOroBbIE 3HAYEHUS JUCIIEPCUU KOMIIOHEHT C IIOMOIIBIO:

* npaswiia Kaiisepa;

* IpaBUJIa CJIOMAHHOU TPOCTH;

* «METOJIA JIOKTS».

4 TlocTpouTh auarpaMmbl, HampuMmep, ¢ MoMoIlplo Metrona «matplotlib.pyplot.bary,
OTMETHUTH Ha IMarpaMMe MOpOroBbIe 3HAYEHUS MO KaXA0MY KPUTEPHIO.

5 Ilpumenuts MI'K ¢ KOIMYECTBOM KOMIIOHEHT, MOJYYEHHBIM HAa OCHOBE OJHOIO M3
KPUTEPHEB.

OTueT nOMKEH CoAepIKaTh CIeAYIoImune Qaibl:

1 CrenepupoBaHHbII HA0Op JAHHBIX B JOpMATE .CSV.

2 Jlnarpamma, nosiy4eHHas Ha miare 4

3 [IpeoOpazoBanHbIil HAOOP JaHHBIX, TOJYUYECHHBIH Ha 1Iare 5, B popMaTte .csv.

[IpakTnueckass pabora 2: «ABTomMaru3alus BbIOOpa MOJEIM U  ONTUMHU3ALUU
TUIEepIIapaMeTPOB»

Lenb paboThL: MPHOOPECTH MPAKTHUECKUI OMBIT aBTOMATU3ALMU KJIaCCU(PUKAIUH.

3amanue: pa3paboTaTh aBTOMAaTH3UPOBAHHBIN Kilaccu(ukarop.

[Tarn:

1 CrenepupoBats Ha0Op [aHHBIX [UIA KJIAacCH(HUKANWUK, HAMpUMEp, METOIOM
«sklearn.datasets.make blobsy.

2 BpiOpaTh He MeHee 3 aJIropuTMOB KiaccuuKalnuu, Harmpumep, U3 OUOIMOTEKH
«sklearny.

3 BriOparp neneByro ¢yHkuuto. Ecau Oblma ucnonb3oBaHa Oubnmoteka «sklearny», To
(GyHKLINU MOXKHO BBIOpaTh U3 Moayito «sklearn.metrics».

4 Jlns Kaxaoro BbIOpaHHOTO Kjaccu(UKaTOpa pealn30BaTh aBTOMATHUYECKYIO
ONTUMM3AILMIO TUIIEPIIApaMETPOB METOJAMHU MTOKMCKA MO PEIIETKE U CIIYy4alHOIo MOKCKa C Kpocc-
Banunauued. Ilpm  ucnonb3oBanum  «sklearn»  MOXKHO  BOCIIOJIB30BAaThCS — METOAAMHU
«model_selection.GridSearchCV» u «model_selection.RandomizedSearchCV».

5 PeanuzoBaTh aBTOMAaTU3MPOBAaHHBIM BBHIOOp KilaccudukaTopa U3 cHOPMHUPOBAHHOIO
Habopa ¢ ONTUMU3UPOBAHHBIMH TUIIEpIIApaMTPaMHU Ha OCHOBE BHIOpAHHOM IiefieBoi GpyHKIUH. 6
[TpuMeHHUTH BEIOpaHHBIN KIacCUPUKATOP.

OTueT nOIHKEH CoepKaTh cleayromue Gpaisl:

1 CrenepupoBaHHbI Ha0Op JaHHBIX B JopMaTe .csv.

2 TexcToBsIif (aitn, B KOTOPOM YKa3aHBI:

* BbIOpaHHBIE KJIAaCCU(UKATOPHI;

* BbIOpaHHas 1iesieBas QyHKINS;

* CIIMCOK TOJYYEHHBIX B pe3ysbTaTe ONTHMHU3ALMU 3HAYEHHUH TumeprapameTpoB JUIs
KaXJI0T0 KJlaccu(ukaTropa 1 3HaYeHUS 11eJIeBON (QyHKIIHMH.

3 PesynbTat kinaccudukanuu B popmare .Csv.

KonTtpomupyemsie komnereniuu: [1K-10
Oyenka KomMnemeHYull OCyuwecmeisiemcs 8 COOmeemcmauu ¢ maoauyei 4.

TecrToBble 3a1anusl. 3axaHus B GopMe TeCTUPOBAHUS



1 HelipoHHas ceThb, B KOTOPOH Ka)XK/1blil HEUPOH B y3JI€ PELIETKU CBA3aH TOJIBKO C

OmKaliIIuMu HeﬁpOHaMH, Ha3bIBACTCA:

a. CnabocBsi3Hass HEUPOHHAs CETh,

b. Huknnueckas HEWPOHHAs CETh,

¢. MHorocioliHas HeWpOHHAas CETh,

d. [TomHOCBsI3HAS HEHPOHHAS CETh.

2 HelipoHHasi ceTh, B KOTOPOH KaXK/Ablii HEHPOH CBs3aH CO BCEMH JAPYTUMU HEHPOHAMU U

BCC BBIXOJHBIC CUT'HAJIbI ITIOAAI0TCs BCEM HCprOHaM, Ha3bIBaCTCA:

a. [TonHOCBsI3HAs HEMPOHHAS CETh,

b. [{uknnueckast HEHpOHHAs CETh,

c. Cnoucro-nuKnnyeckast HepoHHas CeTb,

d. CnabGocBsa3Has HEHPOHHAS CETh.

3 HelipoHHas ceTb, B KOTOpOIl HEMPOHBI 00PA3yIOT CJIOU, B KOTOPBIX OHU HE

BSaHMOHCﬁCTBYMT

APYT C IPYrOM, a TOJIBKO HEHPOHAMH MOCIEIYIOIIETO, [0 X0y PACIPOCTPaHCHHUS

I/IH(1)OpMaI_II/II/I, CJIOA HAa3bIBAKOTCA:

a. MHorociolHas HeWpOHHas CETh,

b. CnabocBsi3Hast HEUPOHHAs CETh,

c. CJI0UCTO-IIMKIINYECKast HEHPOHHAs CETbh,

d. [TomHOCBsI3HAS HEHPOHHAS CETh.

4 HelipoHHas ceTh, B KOTOPOH CJIOM 3aMKHYTHI B KOJIbLIO, IPUYEM BCE CIIOM PABHOIPABHBI

U MOT'YT,

KaK M0JIy4aTh BbIXOJHbIE CUTHAJIbI, TAK U OTAABaTh UX, Ha3bIBAIOTCA:

a. MHorocoliHas HepOHHas CETh,

b. lluxnuueckas HelipoOHHAs CETh,

c. CJIouCTO-IIMKIINYECKast HEHPOHHAs CETh,

d. [TonHOCBsI3HAsA HEHPOHHAS CETh.

5 HelipoHHas ceTb Ha3bIBACTCS KOHBEPTUPYIOLIEH, €CIIN:

a. OO011ee YMCII0 BXOAHBIX HEHPOHOB OOJIBIIIE, YEM YUCIIO BHIXOIHBIX HEHPOHOB,
b. O61ee yncno BXOJHBIX HEHPOHOB MEHbIIIE, YEM YHCIIO BBIXOAHBIX HEHPOHOB,
c. O0uiee ynCiI0 BXOAHBIX HEHPOHOB PABHO YHCITY BBIXOJHBIX HEHPOHOB,

d. OO1iee ynciI0 BBIXOAHBIX HEHPOHOB OOJIBIIIE, YEM YUCIIO BHIXOJAHBIX HEHPOHOB.
6 HelipoHHas ceTb Ha3bIBa€TCS AUBEPTUPYIOIIEH, €CIn:

a. O011ee yuCIo0 BXOJHBIX HEHPOHOB OOJIbIIIE, YEM YHCIIO BBIXOAHBIX HEHPOHOB,
b. OO0miee ynciio BXOAHBIX HEHPOHOB MEHBIIIE, YEM YHCIIO BBIXOIHBIX HEHPOHOB,
c. O01ee yMcno BXOJHBIX HEHPOHOB paBHO YHCITY BBIXOTHBIX HEHPOHOB,

d. O61iee 4ncIo BEIXOAHBIX HEMPOHOB MEHBIIIE, YEM YHCIIO BBIXOJIHBIX HEHPOHOB.
7 HelipoHHas ceTh Ha3bIBACTCS CUMMETPUYHOM, ECIIN:

a. O01ee YMCII0 BXOAHBIX HEHPOHOB OOJIBIIE, Y€M YHCIIO BHIXOIHBIX HEHPOHOB,
b. O61ee yncno BXOJHBIX HEHPOHOB MEHbIIIE, YEM YHCIIO BBIXOHBIX HEHPOHOB,
c. O0uiee ynCiIo BXOAHBIX HEHPOHOB PABHO YHUCIY BBIXOJHBIX HEHPOHOB,

d. OO1miee 4ncI0 BBIXOJHBIX HEHPOHOB PaBHO YHCITY BBIXOHBIX HEHPOHOB.

8 Kak Ha3piBaeTcs HeWpOHHas CeTh, B KOTOPOM €CTh XOTsSI Obl OAMH CJIOW, BBIXOJHBIE

CHUT'HAJIBI C

CJIOI0

KOTOPOTO MOCTYNAOT Ha TOT XK€ CJION WU Ha OJUH U3 MPEABIIYIINX CIOEB.

a. PexyppeHTHas HEMpOHHAs CETh,

b. HelipoHnHas ceTh NpsMOTo pacipoCTpaHeHus,

c. HeilpoHHas ceTh BCTPEYHOTO PacCpOCTPaHEHUS,

d. PenmpkynsunonHass HEWpOHHAs CETh.

9 Kak Ha3bpIBaeTcs HEHPOHHAs CETh, B KOTOPOM BBIXOJIHOM CUTHAII IEPENAETCS OT CIIOS K

TOJIBKO B HAITPABJICHHUU OT BXOAHOI'O CJIOA CCTH K BBIXOJJHOMY.



a. PekyppeHTHast HEMpOHHAs CETh,

b. Heliponnas ceTh NpsAMOro pacipocTpaHeHus,

c. Heiiponnas ceTb ¢ 0OpaTHBIMH CBSA3SIMH,

d. PenupkynsunonHass HEUpOHHAs CETh.

10 Kak Ha3biBaeTcst BXOHas CBSI3b HEWpoOHA?

a. AKcoH,

b. Cunaric,

c. Bxoanoii cnoii,

d. BeixomHoM CII0#.

11 Kak Ha3bIBaeTCs BBIXOJHAS CBS3b HEelpoHa?

a. AKCOH,

b. Cunaric,

c. BelxonHo# cloii,

d. BxoaHoii cioii.

12 Kaxkast pyHKIMS 1a€T OIIEHKY KauecTBa 00y4eHUsI HEUPOHHOU CETH:

a. OyHKIUS OMINOKH,

b. ®yHKIMS aKTUBAIUH,

c. O6e ¢pyHKIMH,

d. ®yHKIWS MTPUHAIICKHOCTH.

13 Kakoit Bua 00y4eHHuss HEHPOHHOM ceTH MpearnoaraeT IBHOE 3a/laHue 11eJIEBOTO
BEKTODa,

MIPEICTaBISAIONIero coooi TpeOyeMblil BBIX0?

a. O0yueHue ¢ yuurTesnem,

b. OOyuenue 6e3 yuurens,

c. CmemanHoe o0y4eHue,

d. KonkypeHnTHoe o0y4yeHue.

14 O6y4eHne HEHPOHHOM CETU C YUUTEIEM MPEATOoaraeT, yTo:

a. JInst kKa10r0 BXOAHOTO BEKTOPA N3BECTEH TPeOyeMbIil BBIXO/I,

b. B kauecTBe 00y4armux MPUMEPOB UCTIOIB3YIOTCS TOJIBKO BXOJIHBIC 3HAUCHUS,

c. HensBecTHBI BBIXO/IBI CETH, HO U3BECTHA KPUTHUECKAS OI[CHKA MPAaBUILHOCTHU CETH,

d. CymectByeT oOy4arorasi mporpamma.

15 Kakoii Bug 00y4deHust HBHPOHHOM CeTH MpenoiaraeT, 4To B KauecTBe 00ydaromux
IPUMEPOB

CETH UCIIOJIb3YIOTCS TOJIBKO BXOHBIC 3HAYCHUS

a. O0yueHue c yuurTesnem,

b. O6yuenue 6e3 yuutens,

c. CmemanHoe oO0y4eHue,

d. lenbra-npaBuiio.

16 CmemranHoe 00y4ueHrne HEHPOHHOW CEeTH MPEATOaraeT, 4To:

a. Jlst Kax10r0 BXOAHOTO BEKTOPA U3BECTEH TPEOyEeMbIil BBIXOI,

b. B kauecTBe 00yUyarOmux MPUMEPOB UCTOIB3YIOTCS TOJIBKO BXOIHBIC 3HAUCHNS,

c. HacTb BecoB ompeaensieTcss 00y4eHHEM «C yUUTEIIeM», Ipyrasi 4aCTh cCaMOOOyUEHUEM,

d. KonkypeHntHoe oOydeHue.

17 Kakoii Bug o0y4denust HauOolee ynoTpeOum Jjisi HBUPOHHOM CeTH TUIa MepCenTpOH?

a. O0yueHue ¢ yuuTesem,

b. O6yuenue 6e3 yuurens,

c. CmemanHoe oO0y4eHue,

d. KonkypeHnTHOe 00yueHue.

18.Kaxkoit Bug 0O0ydeHHs XapaKTepeH sl HEUPOHHOM CETH BCTPEUHOTO
pacnpocTpaHeHHs?

a. OOyueHue ¢ yuuTenem,

b. O6yuenue 6e3 yuurens,



c. CmemanHoe o0y4eHue,

d. denbTa-npaBuio.

19 Cerp Xondunaa sBiseTcs:

a. CeTbI0 C 0OOpAaTHOM CBSI3bIO,

b. [IpsiMoHanpaBieHHON CEThIO,

c. CeTbto 0OPAaTHOTO PacCHPOCTPAHEHUS,
d. PerupkynsiimoHHON CEThIO.

20 IlepcenTpoH siBIISIETCS:

a. CeTpio C 00paTHOM CBS3BIO,

b. [IpsiMmoHanpaBJICHHON CETHIO,

c. CeTpl0o 00paTHOTO PaCIPOCTPAHEHHUS,
d. PenupKynsMoHHOM CEThIO.

1. B
2. D
3. A
4. C
5. C
6. B
7. A
8. D
9. B
10. A
11. B
12. D
13. A
14. C
15. B
16. B
17. A
18. D
19. B
20. A

TemaTuka pedeparon
Pabora ¢ Tumamu gaHHBIX B A3bike Python.
Beenenue B maccuBbl 6ubanoreku NumPy.
BrinmonHnenue BIYUCIIeHUH HaJ MaccuBaMu 6ubmnoreku NumPy.
Omneparuu Haj JaHHBIME B Onbmorexke Pandas.
Busyanuzanus ¢ nomorpsto 6udanorexu Matplotlib.
bubnuoreka Scikit-Learn.
Cwmecu ['ayccoBbIX pacnpeesIeHui.
SnepHas olleHKa MJIOTHOCTU paclpeesieHusl.
MeTto onopHbIX BEKTOPOB. ONTUMAaNbHAasI pa3aeiaroas TMIepIIoCKOCTb.
0. Chnydam nHHEHHOW pa3lEIMMOCTH W OTCYTCTBHS JIMHEWHOW pa3JeTMMOCTH.
Kycouno-nunelinas GyHKIUS MOTEPb.
11.  3amaua KBagpaTUYHOTO MPOTPAMMUPOBAHMS U JBOMCTBEHHAs 3a/1a4a.
12. [Tonarue onopHbIX BEeKTOPOB. JIMHEHHBIE METO/IbI KJIacCH(pUKALINY.
13.  I'pagmenTtHbie MeTOnBI. JINHEHHBIN Ki1acCU(PUKATOP, CBSI3b C METOJOM MaKCHUMyMa
paBOIo100uSI.

HoOoo~NoOa,rwNE



14. Metoa cTOXaCTUYECKOTO IPaJUEHTa U YAaCTHBIE CIIyYau: aIallTUBHBIA JIMHEWMHBIN
anemeHT ADALINE, nepcentpon Po3en6narra, npaBuiio X360a.

15.  Merpuueckue Metonsl kiaccupukaumu. Meton Ommkaimmx coceaed U ero
000011IeHU.

16.  TlocraHoBka 3aaa4 0Oy4eHUs IO MPEIeICHTaM.

17.  Tunel 3apma4: kiaccuuKanus, perpeccus, MPOTHO3WPOBAHUE, KiIacTepU3aIusl.
IIpuMepsI IPUKIIAIHBIX 331a4.

18.  OcHOBHbIEC MOHATHUS: MOJEH AITOPUTMOB, METOA O0yuYeHUs, GYHKIUSI TOTEPh U
(GyHKIMOHAT KayecTBa.

19. Meroauka 3KCHEPUMEHTATbHOIO HCCIEAOBAHUS WU CpPAaBHEHHUS alTOPUTMOB Ha
MOJICNIBHBIX U PEATbHBIX JaHHBIX.

20.  TloauroH aaropuTMOB KiacCU(pUKAIUH.

21. CRISP-DM — mexoTpaciieBoii CTaHIapT BEACHUS MPOCKTOB HHTEUICKTYaTbHOTO
aHaJIM3a JaHHBIX.

22. IloHATMe NOTMYECKOHW 3aKOHOMEPHOCTH. Pemmaromme CHUCKH ¥ JEPEBbs.
OO0benuHeHNE B perialme jeca.

23.  CuHrynspHoe pa3joXeHHEe, METO]l TJIaBHBIX KOMITOHEHT.

24. HawnBnas GaiiecoBckas KiracCu(puKarms.

25. MamunHoe  oOyyeHme ¢  yddTesieM M oOydeHme  0e3  yduTels.

KonTtpompyemsie komnerenuuu: [1K-10
OyeHnxa KomMnemenyutl OCyWecmeaisiencs 8 Coomseemcmauu ¢ madauyet 4.

Bonpocsl k 3k3aMeny

1. OcHoBHble noHATHA. OmpeneneHne npeaMera MalmHHOro ooydeHus. Ilpumepsr
3az1a4 1 obnacteil npunoxenus. O6pas3bl U MPU3HAKH.

2. Tunsr 3amau npexackasanus. Perpeccus. Takconomus. Kiaccuduxanmsa. Tumsl
omuOok kraccudukamnuu. O0001aroIIas ClIocOOHOCTh KilaccupuKaTopa.

3. [TpuHIMI MUHUMU3AIMK SMIIIpUyeckoro pucka. Henoodyuenue. Ilepeobyuenue.
Cratuctuyeckuii, HEHPOCETEBOM M CTPYKTYpPHO-JUIBUCTHUECKUN TMOAXOJbI K pacHo3HaBaHUIO
00pa3oB.

4, CTpyKTypa THUIUYHOM CHCTEMBI pacro3HaBaHus 00pa3oB. Lluknm moctpoeHus
CHCTEMBI paclio3HaBaHUs 00Pa30B.
S, Knaccudpukanusa. OOmume npuHOMIBL OTanbl KiIacCUPUKAUU. AJITOPUTMBI

o0yueHMsT KJIacCU(PUKATOpPOB C yuuTeneM M 0Oe3 yuutens. JMCKpUMUHAHTHBIN aHaIM3.
['eomeTprueckas HHTEpIIpETaLUs 3a/1a4M KJIacCU(PUKALINU.

6. ITpoextuBHBIM mnoOAXoA. MeTpuku B HIPOCTPAHCTBE NPHU3HAKOB. EBKINIOBO
pacctostnue.  Paccrosame  MaxamoHoOuca. OmmOKH  TEepBOrO W BTOPOTO  poja.
YyBCTBUTENBHOCTD U H30HMPATEIBHOCTb.

7. KpuBas wmomnHoctu kputepust kinaccuukaumu. ROC-kpussie. [IpoBepka
kinaccugpukaropa. IIpoBepka TectoBoil BbIOOpKOil. IlepekpectHas mnpoBepka. OreHka
MH(OPMATUBHOCTH MTPU3HAKOB.

8. OcHOBHBIE METO/bl MalIMHHOrO oOyueHus. baifiecoBckas kiaccudukanus.
VYcnoBHasa BeposTHOCTh. Popmyna nonHoi BepositTHocTu. Popmyna baiteca. Cratuctuueckoe
pacro3HaBaHWe 00pa3oB. 3amaya kiIaccupukanmuu — crnama.  Kputepuii  OTHOIIEHUS
npasaomnonodus. baitecoBckuii puck. Kpurepnii baiieca.

9. Kputepuii makcumanbHOro mnpapaononodus. MHorokiaccoBble 0OaliecOBCKUE
kiaccugukaropsl. bailiecoBckue kimaccu(UKaTOphl I HOPMAJIBHO PACIpPEIEICHHBIX KIACCOB
IIPY Pa3IMYHOM CTPYKTYPE MaTPUIIBI KOBAPHALIUH

10. OnenuBanue QyHkmii pacupenenenus. [lapamerpuueckoe oneHuBaHue. MeTon
MakcuMyMma TpaBaonoaoous. baiiecoBckoe oreHuBanme. HemapameTpuueckoe OIlICHHBaHUE.
Pacno3naBanue pyKONUCHBIX LUQP € IMOMOIIbIO HAUBHOTO 0aiieCOBCKOTO



11.  [epeBbs pemeHuil. OcHOBHbIE NOHATHA. Kiacchl pemaeMbIX 3afad: ONHCAHUE
JMaHHBIX, Kiaccupukanus, perpeccus. OOMMI anropuTM MOCTPOCHUS [€peBa PEIICHUM.
Kputepuu BbpIOOpa HaWIydlIero aTpuOyTa: HPUPOCT MHPOPMALMHU, OTHOCUTEIBHBIA MPHUPOCT
uHpopmanuu, naaekc ['uHu.

12.  TlpaBuna ocraHoBKH pa3OueHus aepeBa. OOpesanme aepeBa. Anroputm [D3.
[TepeoOyuenue paepeBbeB penieHui. OO0paboTka HENpephIBHBIX arpuOyToB. OOydeHHE Ha
JAHHBIX ¢ Tpomyckamu. lIporpamMmmHOe obecriedyeHUe Uil TOCTPOCHUS JEPEBHEB PEIICHUI.
Pacnio3naBaHue cCriaMOBBIX MTUCEM C ITOMOLIBIO J€PEBbEB PEIICHUN

13. Ananu3 MHOrOMEpHBIX JaHHBIX. KoppensuuoHHBIE U MPUYHMHHO-CIICICTBCHHbIC
cBs3u. Koppensiuus npu3HakoB U CTPYKTYypa IaHHBIX.
14, Meron r1aBHBIX KOMIIOHEHT KakK JEKOMIIO3MLMS MaTpULbl JaHHBIX. Marpuna

cuetoB. Marpuna Harpy3ok. Matpuna omubok. OObsICHEHHass M OCTaTOYHAs BapualUs B
naHHbIX. ['paduueckass WHTEpHpeTanmuss MeToJa TJaBHBIX KOMIOHEHT. Kputepuu BbIOOpa
KOJIMYECTBA TIJIaBHbIX KOMIIOHEHT. lloHM)KeHHMe pa3MepHOCTH MPU3HAKOBOIO IMPOCTPAHCTBA
METO/IOM IJIaBHBIX KOMIIOHEHT

15. Perpeccuss. Meron HauMenbliux KBagpatoB. Teopema I'aycca-Mapkosa.
OO000IICHHBI METO/I HAMMEHBIIUX KBAJPAaTOB. PEKypCHBHBIN METOJ HAaMMEHBIINX KBaJpPaTOB.
AHanu3 perpecCUOHHbBIX OCTaTKOB.

16. MmnoromepHas  perpeccuss. OcOOEHHOCTH  TIOCTPOCHHS  PErpeccud o
MHOTOMEpPHBIM JIaHHBIM. MHOKECTBEHHAsl JIMHEWHAsl perpeccus, €€ NpeuMylecTBa U
HEJIOCTATKHU.

17.  Knacrepuzamus. Kmacrepuzamus kak kinaccudukanus O0e3 yuutens. Mepsl
CX0JIcTBa U MephI paznuuus 0opazoB. Meron K cpennux. Meton ISODATA. Merox FOREL.

18. I'padombie Merombl. Hepapxudeckas KiacTepuszanus. ATJIOMEpaTUBHBIE U
pa3iemnsoIKe aNropuTMbI KiacTepusanuu. JleHaporpaMMsl.

19. Heiiponnsle cetu. Ilpenamocsuiku BO3HHUKHOBEHMS Heunpocered. [lepuenTpon
Pozen6narra. Muorocnoiinbsiii nepuentpoH. Kaptel Koxonena. Ceru Xondunga. Metoms
oOyueHus Helipocereil. MeTo OMOPHBIX BEKTOPOB.

20. MamunHaoe obydenue u Teopusi Banmauka-UepBonenkuca. [IpuHiun cTpykTypHOM
MUHUMU3ALWU pucka. MeTo] OnopHbIX BeKTOpoB. [lonuTika HazHadeHus mrpados.

Kontpomaupyemsie kommnerennuu: [1K-10
Oyenka KomMnemeHYyull 0Cyuecmesiemcs 8 COomeemcmauu ¢ maoauyet 4.



