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BBEJIEHUE

Pabouas nporpamMma T CLUATUTMHBI SABIISICTCA YacThIO OCHOBHOM
npodeccuoHaIbHOH00pa30BaTeNbHON MPOrpaMMbl  BBICIIETO O0pa3oBaHMs - MPOrpaMMbl OakanaBpHara,
paspabortannoii BcoorBercTBUU ¢ PI'OC BO

dI'oC BO denepanbHBII TOCYIapCTBEHHBIA 00pa30BaTENIbHBINA CTAHIAPT BBICIIIETO
obOpazoBanus- OakamaBpuar 1o HampasiaeHuto nmoarotosku 09.03.01 Muadopmaruka
UBBIUHCIUTENbHAs TeXHUKA (mpuka3 Muno6puayku Poccun ot 19.09.2017 r. Ne 929)

1. HEJIb OCBOEHUSA JTUCHUITJIMHBI
lenms oOCBOEHUS JUCHUIIMHBI 3aKJIIOYAEeTCS B O3HAKOMJICHHH C 0a30BBIMU TOHATUSIMH
MaHII/IHHOFOO6y‘IeHI/I$I, C OCHOBHBIMU aJropurMaMu MAIIMHHOT' O o6yqu1/1;1, 0COOEHHOCTSIMU nux
MPUMEHEHUS,Pa3pad0TKON aHATUTUYECKHUX TTPUIIOKEHUN

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
JlucuuiiauHa OTHOCUTCS K YacTh, (POpMUPYEMOI yJaCTHUKaMH 00pa30BaTeIbHBIX OTHOLICHHIA.

3. OFBEM JUCIIUIIJIMHbI

Yacos

KonTtaktnas pabora .(noyud.3aH.)
CamocrosrenpHas pabora

IIpomerxxyTounasiaTTecTanus Bcero B TOM 3.e.
3aceMectTp YHCIIETIOATOTOBKAKOHTPOIBHBIX
Bcero | Jlekuuu | JlabopaTopHbie HKYPCOBBIX
Cemectp 8
3auer [ 108 | 20 | 8 | 12 | 84 [ 3

4.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA OIIOII
B pesymbrare ocBoenus OIIOIl y BbIyCKHWKA JOJDKHBI  OBITH  C(OPMHUPOBAHBI
KOMIIETEHIINH,ycTaHOBJIEHHbIE B cooTBeTCTBUH DI'OC BO.

Mudp u

WNHaukaTopsl TOCTHKEHUST KOMITETCHITHMA
HAaNMEHOBAHUEKOMIIETEHIIUNHU

MPOSKTHBIN

IK-1 Anamu3 |UJI-1.I1K-1 3nath: BO03MOXHOCTHM CYyHIECTBYIOIIEH MPOrpaMMHO-
BO3MOKHOCTEHpean3auu TEXHUYECKON apXUTEKTYPBHI;

TpeOoBaHUi Bo3moxnoctu COBPEMEHHBIX u MEePCIEKTUBHBIX CpENCTB
KKOMIIBIOTEPHOMYIPOIPAMMHOMY pa3paboOTKUITPOrPaMMHBIX MTPOIYKTOB, TEXHUYECKUX CPE/ICTB;
00ecrneveHuo Metononorun ~ pa3pabOTKM  MPOTPpaMMHOrO  OOecreueHuss U

TEXHOJIOTHHITPOTPAMMHPOBAHUS;
MeTo0JIOTHH M TEXHOJOTHH IMPOCKTHPOBAHUS W  HCIIOJIb30BAHHS
Oa3maHHBIX

N-2.T1K-1 Ymers: [IpoBouTh aHANN3 NCTIOTHEHUS TPEOOBAHMIA;
BripaOaTeiBaTh BapuaHThl peau3aluu TpeOOBaHMI;

[IpoBOANTH OLIEHKY U 0OOCHOBAHHE PEKOMEHIyEMbIX PEIICHUN;
Ocy1ecTBIsITh KOMMYHUKAIMU C 3aMHTEPECOBAaHHBIMU CTOPOHAMU




IIK-1 AHanu3 BosMoxkHocTepeanuzauu | J[-3.1IK-1 MmeTp mnpakTHueckuil ONBIT: aHaJINA3a
TpeGoBaHUI KKOMIIbIOTEPHOMYTIPOTPaMMHOMY | BO3MOKHOCTEHpeanu3aluu TpeGoBaHUI K
o0ecreueHHIo IIPOrpaMMHOMY 00€CIIEUEHHUIO;
OneHka BpeMEHHM U TPYAOEMKOCTH peaau3aluu
TpeOOBaHUIl KIPOrpaMMHOMY 00€CIIeUeHHIO;
CornacoBanue  TpeOOBaHMI K  MPOrpaMMHOMY
00€CIeYeHNIO C3aNHTEPECOBAHHBIMU CTOPOHAMU;
OmeHka M  COIJIACOBAaHHME CPOKOB  BBINIOJHEHHUS
II K - 3|1 1UA-1.11K-3 3HaTh: [TpuHIHIIBL [IOCTPOEHUs
[TpoekTHpOBaHUEKOMIIBIOTEPHOTOIIPOTPAMMHOTO apXUTEKTYyphl MPOTrPaMMHOI000ECHeUeHUs] U BUJBI
obecrieueHHs ApPXUTEKTYPBI IIPOrPaMMHOTO o0ecrieueHus;
Tunossiepenienus, 6ubimorexu IIPOrPaMMHBIX

MOJIyJICH, Ia0I0HBI, KIACCBIOOBEKTOB, UCTIOIh3yEeMbIe
pU pa3paboTKe IPOrpaMMHOro odecredeHus;MeTo bl
U CpeAcTBa  MPOCKTHPOBAHHS  MPOTPAMMHOTO
obecrnieueHus;MeTolbl U CPEJCTBA IMPOCKTHPOBAHUS

NJ-2.11K-3 VYwmers: Vcnonb3oBaTh CYyIIECTBYIOIINE
THUITIOBLIC peuicHud I/IIJ_Ia6JIOHbI MMPOCKTUPOBAHUA
MPOrpaMMHOTO oOecrieueHus; [IpUMEHATEMETONbI U
CpeacTBa MPOCKTUPOBAHUS MPOTrPaMMHOTI0
00eCIeUYCHUS,CTPYKTYp  JaHHBIX, 0a3  JIaHHBIX,
IIPpOrpaMMHBIX uHTepdeiicoB; OCcyIecTBIATh

NA-3.11K-3 VmeTh npakTUYECKU ONBIT: pa3pabOTKH,
M3MEHEHHS MCOTJIACOBAHUS APXUTEKTYPHI
IPOTPaMMHOTO obecrieueHus C
CHCTEMHBIMAaHATUTHKOM " ApPXUTEKTOPOM
IPOTPaAaMMHOTO obecnieuenust; [ IpoextupoBanue
CTPYKTYD JTAHHBIX; [TpoexTrpoBanue 0a3
naaHbIX; [ [poexTrpoBanne MIPOTPaMMHBIX

OpraHI/I3aHI/IOHHO—y1'I]3aBJ'IeH‘leCKI/Iﬁ

[IK-7 TectupoBanue np CTOYKH
3pEHUSIO0INIB30BATENILCKOr0  y100CTBAaHA OCHOBAHUU
JaHHBIX OIIOBEIECHUU I0JIb30BaTEIICH

NA-1.11K-7 3nats: Kpurepun oueHku 103a0UIUTH- U
IPrOHOMUYECKUXXAPAKTEPUCTHK; MeTOIbI HKCIIEPTHOMN
OLIEHKU uHTEpEnCOoB; MeToapIr03a0 IIUTH-
TectupoBanus;  CTaHmapTsl, pPETIaMEHTHPYIOIIHE
TpeOOBaHUS KITOJIb30BaTEILCKUM HHTEpPeiicam

NA-2.1IK-7 VYwmers: Pa3pabaTeiBaTh TPOEKTHYIO
JNOKyMeHTauo; PopMupoBath IepeueHb 3a1a4
03a0unutu-ucciaeqoBanus; UaTepnpeTupoBaTh
Ou3Hec-3a/1a4u B napameTpsl,
XapakTepusyromuekadectso uHrepdeiica; [IpoBoauts
JKCIIEPTHYIO  OLEHKY  uHTepdeiica;Pabotath ¢

NA-3.1IK-7 MMeTp mNpakTUYECKUM ONBIT: aHaIu3a
KayecTBa M IOJIHOTHIOTPAOOTKH IIOJIb30BATENILCKUX

cueHapue; OmnpeneneHuss HAOOPAPETUCTPUPYEMBIX
[1apaMeTpPOB; Hacrtpoitkn  3amucn  mpoTokosa
[03a0MIINTH-UCCIIENOBAHMS, Ananusza JIAHHBIX
5. TEMATHYECKHUU IIVIAH
Yacos
Bee KonTakTHas pabota (10 y4.3aH.)
Tema ro Camocr.pa | KontposnscamocTosT

HaunmeHnoBanue TeMbl

yac 6oTa

OB

Jlekiy €JIbHOM paboThI

nu

JlaGopatop
HbIC

IIpaxkTudeckuesa
HSTHA

Cemectp 8

10




Tema 1. ﬁ?{fﬁgﬁdﬁ 5 u Python pmns anamuza 10 1 1 ]
Tewma 2. | Buzyanusauust JaHHBIX M CTaTUCTHKA 12 2 2 8
Tewma 3. | Anroputmsl o0yuenus ¢ yuurenem (I1K-3) 14 2 6 6
Tema 4. [ Anroputmbl 00yueHns 6e3 yuurens 16 1 1 14
Tewma 5. | Heliponnsle cetu (11K-7) 26 1 1 24
Tema 6. |IIpuknagable 3a1a4u MalIMHHOTO O0yueHus | 26 1 1 24

6. ®OPMbI TEKYIIET'O KOHTPOJISI U TIPOMEXKYTOUYHOM ATTECTAIIAU

HIKAJIBI OHEHUBAHUA
Bun
Paznen/Tema Onucanue OLEHOYHOTO CPeICTBA Kpurepunonenusanus
OIICHOYHOTOCPEJICTBA
Texyumii kouTpoas (ITpmioxenue 4)

[MpakTuueckass pabora Nel cocrour wu3

Tema 1 [IpakTrueckaspabora P pa 10 6ammoB
TPEXTUTIOB 3aIaHUN
IIpaxktnueckag pabora Ne2 cocrour wu3

Tema 2 [IpakTuyeckaspadboTa P pabote 10 6annos
YETBIPEXTUTIOB 3a/IaHNI
[Ipaktnueckas pabora Ne3 cocTout wu3

Tema 3 [IpakTuueckaspabora P P 10 6annoB
MSATU3aJaHU I
[TpaxkTnueckass pabora Ne4 coctoutr u3z 6

Tema 4 [IpakTrueckaspabora P p 10 6anmoB
3aja4
IIpaxktnueckas pabora Ne5 cocrour wu3

Tema 5 [IpakTuueckaspabora P P 10 6amnoB
JIByX3a/laHui
[Tpaktuyeckas pabGora Ne6 cocTouT u3

Tema 6 [IpakTuueckaspabora . 10 6amnoB
Tpex3aJaHuit

ITpomexyrounas arrectanus(IIpunoxenue 5)
8 cemect
p buner nns 3auera | busier 115 3a4eTa COAEPKUT 2 BOMpoOca a 100 6as1oB

(3a)




OIMUCAHME HIKAJI OHEHUBAHUA

[Tokazatens omenku ocBoeHusi OIIOII dopmupyeTcss Ha OCHOBE OOBEAMHEHUS TEKYIIETO
KOHTPOJISIM TPOMEXKYTOUHOM aTTeCTalluy 00y4arouerocs.

[TokazaTtens pelTHHra MO KaXIO0M AUCUUILIMHE BBIPAKACTCS B MPOUEHTAX, KOTOPBII
MOKa3bIBAETYPOBEHD MOATOTOBKH CTYICHTA.

Texymuit  koHTpOab.Mcnonb3yercss 100-0ammpHas cuctema omneHuBaHusA. OreHka paboThI
CTyJEHTa BTEUEHHHM CEMECTpa OCYIIECTBISETCS MpENnojiaBaTeIeM B COOTBETCTBUU C pPa3pabOTaHHON WM
CUCTEMOMOIICHKH Y4eOHbIX JOCTHUKEHHI B Mpoliecce 00yueHus Mo JaHHON AUCLHUIUIIHHE.

B paboumx mnporpamMmax JAHUCHUIUIMH M TOPAKTHK  3aKperjeHbl BHABI  TEKYILEro
KOHTPOJISLIUIAHUPYEMbIE  Pe3yJIbTaThl KOHTPOJBHBIX MEPONPHUSATHH W  KPUTEPHUH OIEHKU y4EeOHBIH
TOCTYKEHUH.

B Teuenue cemecTpa mpernoaaBaresaeM MPOBOAUTCS HE MeHEe 3-X KOHTPOJIbHBIX MEPOIPHUITHIA,
MOOIIEHKE JAESITeNbHOCTU CTyJdeHTa. Eciu mocemieHUs 3aHATHI MO NUCUUIUIMHE BKIIOYEHBI B PEUTHHT,
TOJIaHHBIN MMOKa3aTesab cocTaBisieT He 6osee 20% OT MaKCUMAJIBHOTO KOJIMYeCTBa 0alsIOB MO AUCLUILIHNHE.

[IpomexyTtounas atrecranusi. Vcmone3yercsi S5-OamnbHas cucteMa oneHuBaHus. OleHka
paboTHICTyIEHTAa MO0 OKOHYaHWIO IUCHMIUTUHBI (YacTH JWCUUIUIMHBI) OCYIIECTBISETCS IMpernoaaBaTeiemM
BCOOTBETCTBUU C pPa3padOTaHHOM KM CHUCTEMOW OIICHKH JOCTH)KEHHUH CTyIeHTa B Mpolecce OOydeHUs
nojaHHo  aucuuruiHe.  [IpomexyTouyHass — aTTecTalus — TaKKe  MPOBOJUTCS MO  OKOHYAHHUIO
(hopMUPOBAHUSIKOMITETEHIUH.

[Topsamox mepeBoia pelTHHra, MPEeAyCMOTPEHHBIX CHCTEMOM OIEHUBAHUS, MO AUCLUUIUIMHE,
BIATUOAIIBHYIO CUCTEMY.

Bricokuii ypoens — 100% - 70% - oTiiruHO, XOpOLIO.

Cpennnii ypoBeHb — 69% - 50% - yIOBIETBOPUTEIBHO.



IToxa3aTesb OLEHKH

Ilo 5-0a/JILHOM cucTEMe

XapakTepHCTHKA MOKa3aTeJst

100% - 85%

OTJIIMYHO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(UIIMPOBATS,
aHAJIN3UPOBATh,CUCTEMATU3UPOBATh, PACIIPEAEIATD T10
KaTeropusiM,paccunuTaTh MokKa3aTesu,
KJ1accu(uIupoBaTh,pa3padaTbBaTh MOJIEINH,
JITOPUTMU3UPOBATH, YIPABIATh,0pPTaHU30BATb,
IUIAHUPOBATh MPOLIECCHI UCCIIEA0BAHNUS,0CYIECTBIISATh
OLIEHKY PE3YyJIbTaTOB Ha BBICOKOM YPOBHE

84% - 70%

XOpOLIO

00J1a]at0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(DUIIMPOBATS,
aHAJM3UPOBATh,CUCTEMAaTU3UPOBATh, PACIIPEACIISATH 110
KaTeropusM,paccunuTaTh MoKa3aTesu,
KJ1accu(pUIIUpOBaTh,pa3padaTbIBaTh MOJIEIH,
QITOPUTMU3UPOBATH, YIPABIATH,0pPTaHU30BATbD,
TUTAHUPOBATh MIPOLECCHI UCCIIEJOBAHUS,0CYIIECTBIISATh
OLICHKY pe3yJIbTaTOB.

MoryT OBITb JONYIICHBI HEJOYETHI,
WCTIPABJICHHBIECTYJICHTOM CaMOCTOSITEIFHO B IPOIECCE
paboThl (OTBETAM T.1I.)

69% - 50%

Y0BJIETBOPUTEIILHO

00Ja1a10T 0OIIMMH TEOPETHUECKUMHU 3HAHHSIMH,
YMCIOTHpI/IMeHSITB, uccieaoBarTh,
I/IZIGHTI/I(bI/IIII/IPOBaTB,aHaJ'II/I?)I/IpOBaTI), CI/ICTCMaTI/I3I/IpOBaTB,
pacnipeneNsaTh MOKaTerOPHUsIM, PACCUUTATH
MOKa3aTelu,KJ1accu(pUIMpoBaTh, pa3padaThiBaTh
MOJIEJIN,aJITOPUTMU3UPOBATH, YIIPABIIATS,
OpPTraHHU30BaTh,JIAHUPOBATH IMPOIIECCHI HCCIIC0BAHNS,
OCYIIECCTBIISATHOIICHKY PE3yJIbTATOB HAa CPETHEM YPOBHE.
JlormyckaroTcst OIMOKH, KOTOPBIE CTYJICHT
3aTPYIHACTCIUCIIPABHTD CAMOCTOSTEIIBHO.

49 % u MeHee

HCYIOBJICTBOPHUTCIIBHO

00JIa1ar0T HE MMOJIHBIM 00BEMOM OOIIHX
TEOPETUICCKUMU3HAHUSMHE, HE YMEIOT CAMOCTOSTEIBHO
MPUMEHSITh,HCCIICI0BATh, HICHTU(DHUIIUPOBATD,
aHAJIM3MPOBATh,CHCTEMATU3UPOBATh, PACIIPEACIIATH IO
KaTeropHusIM,pacCUYUTaTh IMOKA3aTEIH,
Kiaccu(UIUpoBaTh,pa3padaThIBaTh MOJICIH,
AJITOPUTMHU3UPOBAThH, YIIPABIATh,0pPTaHU30BATh,
TUTAHUPOBATH MPOIIECCHI HCCIEA0BAHNUS,0CYIIECTBIISATh
OLICHKY Pe3yJbTaTOB.
He cdhopMupoBaHbl yMeHUSI U HABBIKH TSI

]

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3aTCJIA COOTBETCTBYCT
KOTIIMIHO» ,«XOpPOLIO», KYAOBJICTBOPHUTCIBLHO»

49 % u MeHee

HEC 3a4TCHO

XapaKTCPUCTHKA ITOKA3aTECJIA
COOTBCTCTBYCTKHCYAOBJIICTBOPUTCIILHOY

7. COAEP KAHUE JUCIHUITJIUHbI
7.1. ConeprkaHue JeKIUA




Tema 1. Maremaruka u Python nns ananuza nanueix (ITK-1)

Maremaruka u Python nansa ananuza nanubix. JInnelinas anre6pa. Matpuunblie pa3iokeHus. MaremMaTHaecKui
ananu3. [IpowmsBognas. IlpowsBogHass (QPyHKIIMHM HECKOJBKHX apryMEHTOB. METOIBIONTUMH3ANNU. Teopus
BeposiTHOCTEeH. TpeboBaHuUs K ITporpaMMHOMY oOecriedeHuto. Buibl TpeGoBaHU MTOYPOBHSM, MO XapaKTepy.
Hcrounnku TpeOGoBaHMIA

Tema 2. Buzyanuzanus 1aHHBIX U CTATUCTUKA

Busyanuzanus manHblx W cratuctuka. OcHOBBI  Busyanmuzamuu. OdopmiieHHe ¢ KacTOMHU3AIUs
rpa¢ukoB.CTaTUCTHUECKUN aHanu3. Pemaromue nepeBbs. [IpumeHeHue pemaromux JaepeBbeB. MeTon
ancam6:eit. Komnosunus 1epeBbeB, OTTUHT U OYCTHHT.

Tema 3. Anroputmsl o0yuenus ¢ yaurenem (I1K-3)
Anroput™mbl 00y4eHus ¢ yuureneM. Tursl MalmMHHOro 00ydeHus. 3ajava kiaccudukanuu. 3agadaperpeccuu.
[IporuosupoBanue.

Tema 4. Anroput™mel 00yueHus 0€3 yuuTess
Anroputmbl  oOyueHust 6e3 yuutens. Meroapl kiactepuzauuu. Teopema Kyna-Takkepa s oOmeit
UBBIITYKJIOH 3a/1a4 MaTeMaTHUECKOro rporpamMmmupoBanus. O0yueHHe ¢ MOAKPEIIEHUEM.

Tewma 5. Heiiponnsie cetu (I1K-7)

OcHoBa HEHpOHHBIX ceTe. ApXMTEKTYpbl HEWpPOHHBIX cered. IIporpaMMHble cHUCTEMBbl OOy4eHHUS
r1yOOKUXHEHpoHHbIX ceTeil. Jloructuueckass perpeccusi. ['paguentHsiii cmyck. HelipoHHble cetu u
aNropuTMOOpaTHOIO pacrpocTpaHeHus rpagueHTa. [ mybokoe oOyueHue, CBepTKU U IMyJIUHT.

Tewma 6. [IpukitagHblie 3aa4i MAIIMHHOTO 00Y4YEHUS
[Ipuknagueie 3amaud  MaIIMHHOTO OOyuYeHHs. 3ajada perpeccud W KilacCH(HKAIMd Ha TpUMepe
MeToMa0IMKaNIIINX coceieil. 3amaya paHKUPOBaHUS.

7.2 ConeprkaHue MPaKTHYECKUX 3aHATHN 1 Ja00paTOPHBIX padboT

Tema 2. Buzyanuzauuys 1aHHBIX U CTATUCTUKA

bubmuorexku Python nns ananusza u Busyanuzanuu naHHeix NumPy, matplotlib, pandas. Bunsl rpadukos,ux
UCIIOJIb30BaHue U uHTepnpeTanus. [IpoektupoBanue cornacHo 6ubanorekam Python

Tema 3. Anroputmsel o0yuenus ¢ yuurenem (11K-3)

Merton onopHbIX BeKTOpoB (SVM). OOydeHue ¢ YaCTUYHBIM IPUMEHEHUEM YUUTEIIS.

Tema 4. Anroput™mel 00yueHUs 0€3 yuuTesst

Mertoas! moHmkeHus1 pazmMepHocTH. Metop rinaBHbIX kKomnoHeHT (PCA). [Tonsitue o dynkmuu Jlarpamxka.




Tema 5. Heiiponnsie cetu (I1K-7)

1) Nzyunts: OperimBopku u 6udmotekn TensorFlow, Keras: 6ubimoreka riryookoro ooy4uenusiPython.
2) Co3znatp HelipoHHOM ceTH B ¢peiimBopke Keras:

1. Co3naHue MoJIeu ¢ UCTIONb30BaHUEM (yHKIMOHATLHOTO API;

2. [loaroroBka JaHHBIX JUIsl 00yUYEHHs, CO3/JaHIe TeHepaTopa JaHHbIX;

3. O0y4eHHre HEHPOCeTH U OIICHKA KaueCTBa MOJYYHBIICHCS MOJIEIH.

Tewma 6. [Ipukiagnblie 3aa4i MAIIMHHOTO 00YYeHUS

IIpuMepsl IpUMEHEHHUs 3a7ja4y paHXKUpoBaHus. Peanuzanus.

PeamuzoBats Anroputm CART.

PeamuzoBate Anroputm DBSCAN.

Hansl onpeneneHubie nannbie mo mraram CIIIA u ux Hacenenuto. Daiin JaHHBIX MOKHO HaWTH MOAAPECy:
https://github.com/jakevdp/data-USstates

Ha ocnoBe 301 nHpOpManmu oTcopTHpoBaTh mTaThl U Teppu—Topuro CIIA mo muiotHOCTH Hacenenus B2010
roay.

7.3. ConepkaHue caMOCTOSITEIbHOM paboThl

Tewma 2. Buszyanu3zanus TaHHBIX U CTaTUCTHKA
N3ydenne nutepaTypsl 1O MPUIOKESHHUSIM MAITUHHOTO 00y4eHus. [IpoBeieHne SKCIIEpUMEHTOB.

Tema 3. Anroputmsl o0yuenus ¢ yaurenem (I1K-3)
N3ydenue nureparypsl 1o NpUIOKEHUSIM MalIMHHOTO 00y4yeHus. [IpoBeieHre SKCIEpUMEHTOB.

Tema 4. Anroput™mel 00yueHus 0€3 yuuTess

CO6op npenBapuTENbHBIX JaHHBIX Ul BbISIBIEHUs TpeOoBaHuit k 1P

OmnpeneneHue nepBoOHaYalIbHBIX TpeOoBaHUH 3akazunka K 1P u BO3MOXKHOCTH UX peanu3anuu
[TnaHupoBaHNEe KOMMYHHUKAIMH € 3aKa3YMKOM B paMKax TUIOBBIX PErJIAMEHTOB OpraHU3aluu

Tema 5. Heiiponnsie cetu (I1K-7)

Pabora ¢ cucremamu aHaJIn3a JaHHBIX

TectupoBanne WP ¢ TOukM 3peHHs JOTHYECKOM MLEIOCTHOCTH (KOPPEKTHOCTh CCBUIOK, paboTa
3JIEMEHTOB(HOPM)

TectupoBanue unrerpauuu VP ¢ BHEIIHUMY cepBUCaMU U YYETHBIMU CUCTEMaMU

[IpoBenenue paboT 1o pe3epBHOMY KonupoBaHuto 1P

Tewma 6. [Ipukiaguelie 3aa4i MAIIMHHOTO 00yYeHUS

Pa3paboTka npoeKTHON JOKyMEHTaIUH

dopmupoBaHue TIEPEYHs 3a/1a4 F03a0MITHTH-UCCIICIOBAHHUS

WuTepnperarnus OM3Hec-3a1a4u B TApaMeTPhl, XapaKTePU3YIOIIHE KaueCTBO HHTepdeiica
DKCHEPTHYIO OLIEHKY HHTep(deiica




7.3.1. [IpuMepHBIE BOMPOCHI JIJIs1 CAMOCTOSATEIILHON TTOATOTOBKH K 3a4€Ty/9K3aMEHY
[Tpunoxenue 1.

7.3.2. IlpakTuyeckue 3aJaHusi MO0 AUCUUIUIMHE JJISI CAaMOCTOSITEIbHOW — IMOJTOTOBKH
K3aueTy/3K3aMeHy
[Ipunoxenue 2.

7.3.3. [lepeueHnb KypcoBBIX paboT
He npenycmotpeHo.

7.4. DneKTpoHHOE MOPTHOINO 00YHAIOIEroCs
Marepuainsl He pa3MelatoTCs.

7.5. Meroandeckre peKOMEHIAIUH 10 BBITIOJIHEHUIO KOHTPOJIbHOM paboThl
He npengycmorpeno.

7.6 Meroanueckre peKOMEHJAINH 110 BBIIIOJIHEHNIO KYPCOBOM pabOThI
He npexgycmotpeHo.

8. OCOBEHHOCTHU OPT'AHU3AIINU OBPA3OBATEJIBHOI'O
MNPOLECCA 11O JMCIUIIVIMHE JUIs1 JINL C OT'PAHUYEHHBIMUA
BO3MOXHOCTAMMU 31O0POBbs

1o 3aaenenuto cmyoenma

B nensx AOCTYNMHOCTH OCBOEHHUS MPOTPaMMBbI ISl JIUI] ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS
pyu HeOOXOAUMOCTH Kaderpa o0ecreunBaeT CleAyONIUe YCIOBUS:

- 0COOBIH MOPSAIOK OCBOCHUSI AUCHIUTIINHBI, C YIE€TOM COCTOSIHUS UX 310POBbS;

- DJIEKTpOHHBIE OOpa3oBaTeNbHBIE pECYpChl MO MUCHMILUIUHE B (QopMmax, aJanTHPOBAHHBIX K
OTPAHUYEHUSM UX 3/I0POBBS;

- M3y4YeHHWE JUCUUIUIMHBI MO0 WHAMBUAYyAIbHOMY y4eOHOMY IUIaHy (BHE 3aBUCHMOCTU OT (POPMBI
oOyueHus);

- DJIEKTpOHHOE OO0yuyeHHWe U JAUCTAHIMOHHBIE O00pa30BaTENbHBIE TEXHOJOTHUH, KOTOPHIC
peIycMaTPUBAIOT BO3MOXKHOCTH MpUEMa-Tiepe1adu nH(HOPMAaIIUY B JOCTYIMHBIX AJIsl HUX (hopMax.

- goctyn (yAalneHHBIA JOCTYN), K COBPEMEHHBIM TMpodeccHoHANbHBIM 0a3aM JaHHBIX W
UHGOPMAIMOHHBIM CITPABOYHBIM CHCTEMaM, COCTaB KOTOPhIX onpeenex PIT/I.

9. MEPEYEHb OCHOBHOM ¥ JIONOJHUTEJIbLHON YYEBHOM JINTEPATYPBHI,
HEOBXOJAUMOM )11 OCBOEHUA TUCIUILIVHBI
Caiit Oudsmorexu Ypl'dy
http://lib.usue.ru/

OcHoBHas1 JIMTEpaTypa:

2. beccmeprunii M. A., HyrymanoBa A. b., IlmatonoB A. B. WHTennekryanbHble
CUCTEMBI[ DJIEKTPOHHBIA pecypc|:yueOHHK M NpakTUKyM Ais By30B. - Mocksa: lOpaiit, 2023. - 243 —
Pexumpocryna: https://urait.ru/bcode/511999



3. AnaperiunkoB A.B., AuapeitunkoBa O.H. MHTEennekTyansHbie HHGOPMAIIMOHHBIE CHCTEMBI
UMETOABl HCKYCCTBEHHOTO HWHTEJUIEKTa [DJeKTpoHHBIM pecypc]:YueOHuk. - MockBa: OOO "HayuHo-
N30aTebLCKUN LEHTP NHOPA-M", 2024. - 530 — Pexum
nocrtyna:https://znanium.com/catalog/product/2132501

4. beccmeptunii WM. A., HyrymanoBa A. b., IlmatonoB A. B. WuHTennexkryanbHble
CHCTEMBI[ DJIEKTPOHHBIA pecypc]|:yueOHHK M TpPaKTUKyM ais By30B. - Mocksa: lOpaiir, 2025. - 250 —
Pexumpoctyna: https://urait.ru/bcode/558664

5. [TnaronoB A. B. Mammunaaoe oOydeHue [DNIeKTpoHHBIN pecypc]:yueOHoe mocoOue asisi By30B.
-Mocksa: FOpaiit, 2025. - 89 — Pexxum moctyna: https://urait.ru/bcode/558662

6. Mxurapsan B. C., Apxunosa M. 0., Jlyoposa T. A., Muponkuna 1O. H., Cuporun B. IL
AHanM3IaHHBIX [DJEKTPOHHBIA pecypc]:yuyeOHUK st By30B. - Mocksa: lOpaiir, 2025. - 448 — Pexum
noctyma:https://urait.ru/bcode/560311

7. AnppeituukoB A.B., AnapeitunkoBa O.H. UHTennekTyanpHble HHOOPMAITMOHHBIE CUCTEMBI
UMETOJBI HMCKYCCTBEHHOTO WHTEJUICKTa [DIEKTpOHHBIM pecypc]:YuebHuk. - MockBa: OOO "HayuHo-
W31aTENbCKHUI LEHTP NHDPA-M", 2025. - 530 - Pexum
nocryna:https://znanium.com/catalog/product/2194412

8. beccmeptupii M. A. CucrteMbl HMCKYCCTBEHHOTO HHTEIUIEKTa [DJIEKTPOHHBIN
pecypc]:yueOonuK s By30B. - MockBa: FOpaiit, 2025. - 164 — Pexxum noctyma: https://urait.ru/bcode/561602

9. BoponoB M. B., IlumenoB B. W., Hebaes U. A. Cucrembl HCKyCCTBEHHOTO
UHTEJUIeKTa[ DIIEKTPOHHBIN pecypc]:ydeOHUK W MpakTHKyM uid By30B. - Mocksa: Opaiit, 2025. - 268 —
Pexumpaoctyna: https://urait.ru/bcode/567794

JonosiHUTeILHAS JIUTEpPAaTypa:

2. Beperexuna C.B., CumonoB B.JI. Monenu, MeTonpl, airopuTMbl U IPOrpaMMHbIE
PEIICHUSBBIYUCIUTENBHBIX MAIlIMH, KOMIUIEKCOB M CUCTeM [DJEeKTpOHHBIH pecypc]:YueObuuk. - Mocksa:
OO0OO"Hay4Ho-n31aTeNbCKUM LIEHTP NH®PA-M", 2020. - 268 - Pexxum
nocrtyna:https://znanium.com/catalog/product/1210403

3. AugpeituukoB A.B., AnapeitunkoBa O.H. MnremiekryanbHble HHOOPMaLMOHHBIE CUCTEMBI
MMETOABl HMCKYCCTBEHHOTO WHTEIUIEKTa [DJEKTPOHHBIA pecypc]|:yueOHuk. - MockBa: OOO "Hayuho-
m3narenbekuit ieHTp MHOPA-M", 2023. - 530 — Pexxum noctyna:https://znanium.ru/catalog/product/1900587

4. Mxwurtapsia B. C., Apxunosa M. 0., Jlyoposa T. A., Muponkuna [O. H., Cuporun B. II.
AHanu3gaHHbIX [DIEKTPOHHBIN pecypc|:yueOHHMK Ansi BY30B. - Mocka: Opaiir, 2023. - 490 — Pexum
noctyna:https://urait.ru/bcode/511020

10. MIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT UiA, BKJIIOYAS TEPEYEHB
JIMHEH3UOHHOI'O TPOTPAMMHOI'O OBECIIEYEHUSA U UTHO®OPMAIIUMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAH KYPCOB, HCITIOJIb3YEMbBIX ITPY OCYIHIECTBJIEHUA
OBPA3OBATEJIBHOT'O ITPOUECCA 110 AUCIUIIVIMHE
IlepeyeHb JUIIEH3NOHHOTO MPOTPAMMHOTIO O0ecTIeYeHNUs

Microsoft Windows 10 .JloroBop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 or
14.10.2020. Cpok neiicTBUA JTUIEH3UH -be3 orpaHndeHus cpoka.

Microsoft Office 2016.Jloroop Ne 52/223-110/2020 ot 13.04.2020, Axt Ne Tr000523459 or
14.10.2020 Cpok nieiicTBuUS TULIEH3UHU -be3 orpaHudYeHus cpoka.

Microsoft Visual Studio Community. JIunen3us uist o6pazoBaTenbHbIX yupexaeHuil. Cpok neictBus
JIMLIEH3UH - 6€3 OTPaHUYEHUS CPOKA.



Azpik mporpammupoBanus Python.Python Software Foundation License (PSFL). Cpok aeicTBus
JIMIICH3UH - 0€3 OTPaHUYCHUS CPOKA.

Ilepeuenn HHG}OPMAIMOHHBIX CIPABOYHbIX CHCTEM, pecypcoB HH(poOpMAIMOHHO-
TeJIeKOMMYHUKAIIMOHHOM ceTH « AHTepHET»:

CnpaBouHo-nipaBoBasi cucrema ['apant. JloroBop Ne 58419 ot 22 nmekabps 2015. Cpok neicTBus
JUIEH3UH -0€3 OrpaHUuEHUs CPOKa

CnpaBouno-mipaBoBasi cucrema Koncynprant +. Jloroop Ne 143/223-Y/2025 ot 02.12.2025 Cpox
nercTBys TuneH3un 10 31.12.2026

Omnunaiin kypc «BBeieHue B MCKYCCTBEHHbI HHTEJIEKT
https://openedu.ru/course/hse/INTRAI/

11. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM JIJIs
OCYHWIECTBJIEHUSA OBPA30OBATEJIBHOI'O TPOLHECCA 11O AMCHUIIJIMHE

Peanuzanus y4eOHONM AUCHUIUIMHBI OCYIIECTBIIETCS C HCIOIb30BAaHHEM MaTepUaibHO-TEXHUYECKOM
6a3b1 YpI DV, obecrieunBaroIeii MpoBeACHUE BCEX BUIOB YUESOHBIX 3aHATUN M HAyYHO-UCCIIEIOBATEILCKOM 1
CaMOCTOSITENIbHOM pabOThl 00yYarOIIMXCS:

CriennanbHble TOMEIIEHUS MPEICTABISAIOT cO00i yueOHble ayAUTOpUN ISl IPOBEACHHS BCEX BHUIOB
3aHATUH, TPYIIIOBBIX U UHJIMBUIYaJIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIA U IPOMEXKYTOUHOU aTTECTALIH.

[TomemieHust Asii CaMOCTOSITENILHOM pabOThl 00YYarOMIMXCSl OCHAIICHBl KOMIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO MOAKIIOUEeHHs K cetu "HMuTepHer" wu oOecredeHWeM JOCTyNa B  DIIEKTPOHHYIO
uHGOPMaIMOHHO-00pa3oBaTenbHyI0 cpeny Ypl'OV.

Bce momernienns yKOMIUIEKTOBAaHbBI CHEIUATU3UPOBAHHONW MEOENbI0 U OCHAIIEHBI MYJIbTHMEIUHHBIM
o0opyaoBaHHEeM crero0opynoBaHueM (MH(DOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIM, HHBIM KOMIIBIOTEPHBIM),
JOCTYNOM K MH(OPMAIIMOHHO-TTOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, SJIEKTPOHHBIM OUOIMOTEUYHBIM
cuctemaMm, 0a3aM JaHHBIX JEHCTBYIOIIETO 3aKOHOJATENbCTBA, HHBIM HMH(DOPMAIMOHHBIM pecypcam
CITyKaIllMMU [Tl IpeICTaBIeHUs yueOHOM nH(opManuu O0NbIION ay TUTOPHH.

Jlnst mpoBeeHNs 3aHITHI JIGKIIMOHHOTO THUMA MPEe3eHTAIlMH U IpyrHe yuyeOHO-HarisaHble Moco0us,
o0ecrnevynBaroIIne TEeMaTUIECKUE UILTIOCTPAITHIH.



[Ipunoxenue 1
K paboueii mporpamme
7.3.1. [IpuMepHBIe BONPOCHI AJIsl CAMOCTOSITE/IbHON NMOAT0OTOBKH K 3a4eTy

K 3auery

1.

wnhkw

&

10.
11.

12.

13.

14.

15.
16.
17.
18.
19.
20.

21.
22.
23.

24.
25.
26.
27.
28.
29.
30.

Matpulibl: ornpesiejeHue, onepanuu: cloKeHne, YMHOXKEHHE Ha CKaJsp,
MIPOU3BEICHNE MATPHII, TPAHCIIOHUPOBAHUE.

CBoiicTBa MaTPUYHBIX OTepaIuii. Y MHOKEHHE MAaTPHUIl «Ha MAaKpOYpPOBHE» (10
CTPOYKaM M CTOJIOLAM).

JleTepMUHAHT MaTpPHILIBL, €0 CBOKCTBA.

OOparHas matpu1a, e€ cBoiicTBa. MaTpu4HbIe ypaBHEHHs, CIOCOOBI PELICHHUS.
[IponsBogHas MHOTOWIEHa U €€ cBoMCTBA. KpaTHble KOpHU M TPOU3BOAHAS.
OcBo06ox1eHue OT KpaTHbIX KopHel. Popmyiisl Buera.

3aKoH pacIpeAeeHus cIy4aitHoN BeTMYMHbI (Ha MpUMEpPEe HOPMAaIbHOTO
pacripeneneHus).

YucnoBble XapaKTEPUCTUKH TUCKPETHBIX M HETIPEPHIBHBIX CITyYaiHbIX BEINYHMH.
HenpepsiBHas cinydaitHasd BennunHa. QyHKIus pacnpeneacHus. Tunsl.

Jloka3aTh LIEHTPAJIbHYIO MIPEIEIbHYI0 TEOPEMY JUIsl ClTydasi CyMMbl HE3aBUCUMBIX
CJly4aiiHbIX BEJTHYHUH.

CdopmynupoBath U JOKa3aTh 3aKOH OOJIBIITUX YHUCEI U €TO CJICICTBHUS.

S3bIk mporpammupoBanus Python, 6ubnmnoTexu Ui aHamu3a U BU3yalln3aluu
nanabix NumPy, matplotlib, pandas.

bu6mmoreka NumPy: paGora ¢ MaccuBamu (co3jaHue, MHIEKCALUs, CPE3bl, CIIUSHUE
U pa3dueHue).

PaGora ¢ nanHbIME ¢ OMOIMOTEKOH pandas: 0ObEKTHl OMOIMOTEKH, OTIEPAIH HaT
JTAHHBIMH, HepapXHIeCcKasi HHCKCAIIHSI.

Busyanuzanus ¢ nomoipto 6ubianorex matplotlib u seaborn: rpaguku, rucrorpaMmsl
U T.J1.

MamuHHoe o0yuenue ¢ 6ubnuorexoit Scikit-learn.

[IpumeHeHne CTaTUCTUYECKOTO aHAN3a.

AnropuT™Mbl 00y4eHUsI HEHPOHHBIX CETEH.

OOyueHue ¢ yunuTeneMm.

OOyuenue 6e3 yuurens.

3amaun MaIIMHHOTO O0YYEHUsI: KIacTEPU3alsl, METO bl TOHMKEHUS pa3MEPHOCTH.
Meton rnaBubix kKomnoHeHT (PCA).

ANTOPUTMBI MAIIIMHHOTO O0YYEHHUS: METOJI OTIOPHBIX BEKTOPOB (SVM).

3amaun MaTMHHOTO O0YYEHHUS: IEPEBbsI MPUHATHUS PEUICHHUH U CITyJaifHbIe Jieca.
@peitmBopku u 6ubmotekn TensorFlow, Keras: Oubmmoreka rimy0okoro o0y4eHus B
Python.

HepeBbs pemennii. OOy4yeHue nepeBa perieHui.

Knacrepuzamus. Anroputm k-means.

Knacrepusanms. k-means, MeanShift, DBSCAN, Affinity Propagation.

MeTo/1 OTIOpPHBIX BEKTOPOB ISl TUHEIHO pa3AeTuMOii BHIOOPKH.

MeTox OTIOpHBIX BEKTOPOB ISl IMHEHHO HEpa3/IeIuMOi BEIOOPKH.

MainHa onopHBIX BEKTOPOB.

Amncamb6neBsie Mmetosl perpeccun. RANSAC. Theil-Sen. Huber.



[Ipunoxenue 2
K paboueli mporpamme
7.3.2. llpakTHyecKHe 3aJaHNUsI 10 JUCIHUIINHE VISl CAMOCTOSATEJIbHOMN MOATOTOBKH K

3a4eTy

IIpumepHbie Bonpocskl 3akpbiToro tuna (IK-1)

1. Kaxoii n3 nepeunciaeHHbIX aJIrOPUTMOB SBJISETCS METOA0OM OOyUEHUSs C yuuTenem?
A) K-means
B) lepeBo npuHsATHS pelieHuit
C) K-nearest neighbors (K-6nuxaifiux coceneit)
D) Metoa rinaBHBIX KOMITOHEHT
Omeem: B) Jlepe6o npunamus pewenui
2. Kakoii u3 nepeunciaeHHbIX METOI0B UCTIOIb3YETCs IS KIIacTepU3alii TaHHBIX ?
A) JIunelinas perpeccus
B) Meton onopabix BekTopoB (SVM)
C) K-means
D) Cayuaiinslii nec
Omeem: C) K-means
3. Kakoii u3 nepeunciaeHHbIX aJropuTMOB SIBJISIETCSI METOI0OM perpeccuun’?
A) K-means
B) lepeBo npuHsTHUS pelieHuit
C) Jloructuyeckas perpeccus
D) Metox rinaBHBIX KOMITOHEHT
Omeem: C) Jlocucmuueckas pezpeccus
4. Kaxoil U3 nepedyncaeHHbIX METOA0B UCIIOJB3YETCs Il YMEHBLICHUS pa3MEPHOCTU
MAHHBIX?
A) K-means
B) PCA (Meto rmaBHBIX KOMIIOHEHT)
C) lepeBo NpUHATHS peLIeHUH
D) Jluneiinas perpeccus
Omeem: B) PCA (Memoo enasnvix komnonenm)
5. Kakoii u3 nepeuncieHHbIX aIrOpUTMOB SABJISIETCS METOA0M KilacCUpUKaUu?
A) K-means
B) Meton onopHbix BekTopoB (SVM)
C) Jlunelinas perpeccus
D) Cnyuaiinslii nec
Omeem: B) Memoo onopnuvix sekmopos (SVM)
IIpumepusbie Bonpockl oTKpbITOro Tuna (IK-3, 7)

1. Kakue Metosbl MalmMHHOTO 00yUY€eHHsI BBl cCUUTaeTe Hanbosee 3PPeKTUBHBIMH IS
pellIeHs] KOHKPETHOM 3a/1a4M U oueMy?

2. Kak BbI OlIcHHBaeTe BaKHOCTh NMPe1o0padOTKU JAHHBIX Mepel IPUMEHEHUEM
AJITOPUTMOB MAIIMHHOTO 00yYEeHNUs M KaKue [Iard BKIIOYAeT 3TOT npouecc?

3. Kaxkue BBI30BBI BbI CTAJIKUBAJIKMCH IIPU Pa3pabOTKE aHATUTUYECKUX MTPUIIOKEHUN Ha
OCHOBE aJITOPUTMOB MAIIMHHOTO OOYYEHUs U KaKHe CTPATEeruy MIPUMEHSITH IS UX
pewienus’?

4. Kak BbI BEIOMpaeTe MEKAY Pa3IHUHBIMU AJITOPUTMAMH MAIIMHHOTO O0yYCHHS
(Harmpumep, perpeccusi, Kiaccuukanus, KiacTepu3anus) 111 KOHKPETHOH 3a1a4un?

5. Kaxue MHCTPYMEHTHI M TEXHOJIOTUH BBI TIPEANIOYNTACTE UCIIONB30BaTh MPH pa3padoTKe
aHAJTUTUYECKUX TPUIIOKEHUI Ha OCHOBE aITOPUTMOB MAITMHHOTO 00y4eHUs U royemy?



IIpumepHBIe NpaKTHYECKHUE 321aHUSA K 324eTy

. x10—1
lim =
x—1x -1

2. fgx\/x+1dx

——dx

V123

4. d(x*y—x*+2x° +3)
5. (Vx(x2+1))

5x34+2x2-20x-19
6. f (x-3)(x+1)> ax
i @=DV2-x 1V2—x
ro1  (¥3-1)
sin 14x

8. lim
0 4x

28x
9. ]im Sin28x
0 24

10.fcos4xdx
1.2 =
f\l64x

12. f2x —4x +45x 14de
(x=2)( x2 —4x+29)

13. Jlanbl 6a3ucel
B={(5 4)(21 17) (—24 —20)}
4 -4)\17 -16)'\-20 17
B:{(— 195 —160) (806 661) (—700 —576)}
-160 144 )'\661 -596)'\-576 513

Haiitu matpuny nepexona us b B B.

14. Jlaab! 6a3uchl
B = {5+4x-4x?, -19-15x+16x2, 16+12x-15x2}
B = {125+96x-112x2, 486+373x-436x, 460+352x-415x%}
Haiitu matpuny nepexona us b B B.
15, x*4+(-9+i)x+26-2i
Haiiti kopeHb ¢ HanOoJIbIIel BEIIECTBEHHOM YacCThIO.

16. (3+2i)(-5+3i)

-22-7i
—5+4i

17.

18. Metox I'aycca

2x-y—-z=7
3x+2y+z=2
4x -y +3z=3

19. ®opmyna Kpamepa



2x-y-z=7
3x+2y+z=2
dx-y+3z=3

20. BeposITHOCTH TOTO, 4TO BO BpeMs padboThl LU(POBON INEKTPOHHONW MaIIMHBI IPOU30IAET
cOoif B apu(MeTHyecKoM YCTPOHCTBE, B ONEPATUBHON MaMSTH, B OCTAJIbHBIX YCTpPOMCTBax
OoTHOCATCS Kak 3: 2:5. BepositHocTH 0oOHapykeHUs c0osi B apu(PMETHUYECKOM YCTpPOMCTBE, B
OMEepPaTUBHOM MaMsTH, B OCTAJIBHBIX YCTpoicTBax cooTBeTcTBeHHO paBHbl 0.8, 0.9, 0.9. Haiitu
BEPOSITHOCTH TOT'O, YTO BOSHUKIIUIN B MaluHe cOOi OyneT 0OHapyX eH.

21. Pabounit o6cmyXuBaeT TpU CTaHKAa. BEpOATHOCTH TOTO, YTO B TEYCHHH Yaca CTAHOK HE
notpedyeT BHUMaHus pabodero, paBHa ans nepBoro ctanka — 0,9; mis Btoporo — 0,8; mns
tpethero — 0,85. Haiitu: a) BeposITHOCTb TOr0, UTO B TEUEHHE HEKOTOPOTO Yaca HU OJIMH CTAHOK
He oTpeOyeT k cebe BHUMaHUs pabouero; 0) BEpOSTHOCTh TOTO, YTO, IO KpaiHEelH Mepe OANH U3
TPEX CTAHKOB HE MOTPeOyeT K ceOe BHUMaHUs pabovyero B TEUCHHUE Yaca.

22. CKONBKO CYIIECTBYET Pa3IMYHBIX HCXOJ0OB IKCIIEPUMEHTA, CBA3aHHOTO C 71 OPOCAHUSIMHU
MoHeThI? (Mcxoapl IBYX SKCIIEPUMEHTOB CUUTAIOTCS PA3IMYHBIMU, €CITU OU€PETHOCTH BBITIAJCHUS
repOOB B ATUX IKCIIEPUMEHTAX HE COBIIAJIA€T C OUEPETHOCTHIO BhIAACHUS ITU(D).

23. bpouieHbl J1Be€ WUrpajibHble KOCTU. KakoBa BEpOATHOCTH TOro, YTO CyMMa OYKOB Ha
BBIMABIINX TPaHsIX paBHa 77

24. KakoBa BEpOSTHOCTb IIOJyueHus 1 Ty3a, Ty3a U KOpoJis IpU cAaue 6 KapT U3 KOJIOABI B 52
aucra?

25. merotcs 6 OuneToB B TeaTp, 4 U3 KOTOPBIX HA MECTa MepBOro psaa. Kakoa BEpOATHOCTh
TOT0, YTO U3 TPEX HayJauy BHIOPaHHBIX OMIIETOB 2 OKaXYTCsl HAa MecTe MepBoro psaa?

26. ChopmynupoBaTh 3ak0H Oonbux yuceln B oopme YeOnimena. J[okazarenbCcTBo.

27. Peanuzyitte anroputm DBSCAN, HaliguTe napameTpsl 11l KJIacTepu3aliuy Ha 4 KiacTepa.

28. Haiimure ay4muii myTh B 3a7ja4€ KOMMHUBOSIKEPA C MOMOILBIO aJITOPUTMAa OTHKHTA.

29. Pabota ¢ nanueiMu ¢ Oubnuotekoit Pandas: O0nexTrl 6nbanoreku (DataFrame, Series),
Series — cnenuaNIu3uUPOBaHHBINA CIOBAph, WHICKCAIIUS U BHIOOPKA JaHHBIX, YTCHHE NAaHHBIX U3
CVS-aiina.

30. Peanmuzyiite anroputm kNN knaccudukanuu mo k OmmkalaM cocensiM, HCIONb3Ys

IMPOCTOC CBKIIMJAO0BOC PACCTOAHUC.



