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Pabouyass mnporpamMma AUCUMIUIMHBI (MoAyJsis) pas3paboTaHa B COOTBETCTBUU €
CaMOCTOSITE/IbHO yCTaHOBJeHHbIM MIY o6pasoBaTenbHbIM cTta”gaprtom (OC MIY) ana
peasu3yeMbIX OCHOBHBIX MNpodeccHOHaNbHbIX 06pa30BaTeJbHbIX MPOrpaMM BbICIIETO
obpa3oBaHus mno HanpaBjaeHuio noArotoBku 01.04.02 "[IpuksajgHass MaTeMaTHKa U

MHPOpMaTHUKA" MporpaMMbl MaruCTpaTypbl B peJJlakliuu npukasza MI'Y ot 20 T.



1. MecTo gucuMIIMHBI (MoAyJisi) B ctpyktype OIIOII BO:

JvcuunanHa oTHOCUTCS K BapuaTuBHou yactu OIIOIT BO.

2. BxoaHble Tpe6GOBaHUA AJ1 0CBOE€HUA AU CLUINJIMHBI (MOAYJIfA), NpeAgBapUTe/IbHbIE YC/I0BUA

(ecsu ecTh):

3. Pe3ysibTaThl 06y4YeHMs N0 AU CHUIIMHE (MOAYJIIO):

Il1anupyemsble pe3ybTarbl 00y4eHHUs M0 JUCLHHILIHHE
(Moaynio)

Conepxxanue v Koj

Nuaukarop (mokasareib)

Il1anupyemble pe3yJbTaThl 00yYeHHs

KOMIIETCHIUH. JOCTHKEHUS] KOMIIETEHIIUH | 10
AMCUMILIMHE, CONPSIZKEHHBbIE C
HHAHKATOPaMH
JAOCTHKEHHA KOMIIETEHIHIH
CIIK-2. CtocoGHOCTD CIIK-2.1. ITpumenser B 3uarp

MOHUMATh U IPUMEHSTh B
UCCIIEI0BATEILCKOM U
NPUKIIAJHON JeSTebHOCTH
COBPEMECHHBIC
CYIIEPKOMITBIOTEPHbIE
TEXHOJIOTHH,
MaTeMaTUYeCKHii anmnapar,
BBIYUCIIUTEIIbHBIE METO/IbI
JUIs TPOBECHUS
KpyNHOMAacCIITaOHOro
MaTeMaTHYECKOTro
MOJEJIMPOBAHUS U
00pa0boTKH JIaHHBIX Ha
COBPEMEHHBIX
BBICOKOIIPOM3BOIUTEIILHBIX
BBIYMCIIMTEIIbHBIX CHCTEMAX

UCCIIEI0BATEIbCKOMN U
NPUKIIAJIHON ACATEIbHOCTH
COBpPEMEHHbIE
CYIEPKOMITBIOTEPHBIC
TEXHOJIOTUH,
MaTEeMaTU4YECKUI amnmapar,
BBIYHMCIUTEIbHBIE METO/IbI
JUISL IPOBE/IeHUs
KpYMHOMacITabHOTrO
MaTEMaTUYECKOro
MOJICITMPOBAHUS
00paboTKH JaHHBIX HA
COBPEMEHHBIX
BBICOKOITPOU3BOIUTEIIBHBIX
BBIYMCIUTEIBHBIX CHCTEMAX

WucrpymenTapuii 17t paboThl ¢ JAHHBIMU
Ymersb

[TpoBoaUTHL pa3zBeaOYHbIA aHAIU3 JAHHBIX
(exploratory data analysis, EDA)

HMeTh NpakTHYeCKHH ONBIT
Paspabotku u ananusa mozene
MalIMHHOTO 00y4yeHust ¢ OMOIMOTEeKON
Scikit-learn

CIIK-3. CrtocoOHOCTB
pa3pabaTbiBaTh

reTepor eHHbIC
BBIYMCIUTEIbHBIE CPEIbl
JUISl peILICHUS] HAYYHBIX
3aJlay KPYIHbIX IPOEKTOB,
BKJIIOYAsi POEKTHI KJ1acca
MeracameHc.

CIIK-3.1. PazpabaTbiBaer
reTepOr eHHbIC
BBIUNCIIUTEIbHBIC CPEbI IS
peleHus Hay4YHbIX 3a/1a4
KPYITHBIX MPOCKTOB,
BKJIKOYAs MPOEKTHI KJ1acca
MeracaneHc.

3uarp

MeTozabl ¥ TEXHOJIOTHH MTOCTPOCHHUS
HEHPOHHBIX ceTen

YMmern

Co3naBath MOJICITH HEHPOHHBIX CETEH
MPAMOro U 00paTHOro pacrpocTpaHeHus, a
TaK)KE€ CBEPTOUYHBIX.

HMeTh NpakTHYeCKHH ONBIT
Pa3paborku reTeporeHHbIX HEHPOHHbBIX
CeTEeH JUIA pelIeHUs] HayuHbIX 3a/1a4
KPYIIHBIX IIPOEKTOB, BKJIIOYasl IPOEKThI
KJIacCa MEracaieHc

4. 06beM JUCUMIIJIMHBI COCTaBJIIET 2 3.€., B TOM 4Hcie 36 akageMHYECKHX 4acoOB, OTBEIEHHBLIX Ha
KOHTAaKTHYIO0 paboTy o0yualomuxcs ¢ npenojgaBareneM, 36 akaJeMHUYECKHX YacOB Ha CAMOCTOSATEIbHYIO

paboTy 00ydarommxcs.




5. CogeprkaHue JUCHMILIMHBI (MOAYJIfA), CTPYKTYPUPOBaHHOE MO TeMaM (pa3jesiaM) C
yKa3aHHeM OTBe/JleHHOI0 HA HUX KOJIMYeCTBa aKaJleMHYeCKHX YacoB U BUAbI y4eOHbIX

3aHATHH:

5.1. CTpyKTypa AMCUMIIMHBI (MOAYJ/is1) MO TeMaM (pa3jesaM) € yKa3aHUEM OTBeJeHHOro Ha
HHUX KOJIMYEeCTBa aKaJeMUY€eCKHUX YaCOB U BU/bI YYEOGHBIX 3aHATHH (B CTPOTOM COOTBETCTBHH

C y4eOHBIM NJIAHOM)

HauMeHoOBaHMe pa3/je/ioB U TEM

HoMuHa/IbHBIE TPYA03aTPAThI

AMCHUIIMHBI (MOAys), oGy4yawuierocs
KoHTakTHas pa6ora 8 g
dopma npomMeKyTOYHOM (pa6ora BO & g
o )
aTTeCcTalMHy No AU CHUNJIMHE B3aUMO/eHCTBUM C CaMocCTos x E x E
(Moayn0) npenoaaBaTenemz TenbHast | g SEE
Bu/ibl KOHTAaKTHOH pa6ora 9 o S g
pa6oTsI, o6yvamom, | = % o x
aKaJeMH4yecKHe 4achl erocs = BB Q
) Ch 20 g
o ° akajemuy | S ¢ B S
% S % S ecKue < g >3
= o O w o =
= Qo= Jachbl Feme ="
® O ® © L <)
T s S T or o~ O S
g = F g 5 F /M
g v
= o
Paspgen 1. Hayka o JaHHBIX. 4 4 8 peuieHue
WUHcTpyMeHTapui i paboThl C 3a/ay Ha
JlAaHHBIMHU CeMHHapC
KHUX
3aHATUAX
Paspen 2. Pa3BeJouHbIM aHAIU3 4 4 8 pelleHue
JaHHbIX (exploratory data 3a/1a4 Ha
analysis, EDA) ceMHHapC
KHUX
3aHATUAX
Paszaen 3. MamHHOe 06y4yeHue C 4 4 8 peuieHue
oubsanoTekou Scikit-learn: 3aJlay Ha
obyuyeHHUe C yyuTeseM, 3a/ja4u ceMHHapc
KJIacCUPUKaLUU KHUX
3aHATUAX
Pazzen 4. MamimHHOE 06y4YeHHe C 6 6 12 pelieHue
oubsmoTekow Scikit-learn: 3a/la4y Ha
obyuyeHHUe C yyuTeseM, 3a/ja4u ceMHHapC
BOCCTAHOBJIEHUSI perpeccuu KUX
3aHATHUAX
Pazzen 5. MamimHHOE 06y4eHHe C 6 6 12 pelieHue
oubsmoTekow Scikit-learn: 3a/la4y Ha
oby4yeHuUe 6e3 yuuTesis ceMHHapC
KUX
3aHATHUAX
Pasges 6. BBegeHue B 4 3 7 peuieHue
KOMIIbIOTEPHOE 3pEeHHUe. 3a/lay Ha




ceMHUHapc
KHUX
3aHATHUAX

Paszen 7. BBegeHue B riy6okoe 4 3 7 pellieHue

obyueHue. 3a/ia4 Ha
CeMHHapc
KHUX
3aHATHUAX

Pazzen 8. CBepToYyHbBIE 4 -+ 8 pellieHue

HEeHWpOHHbBIE CeTHU. 3a/ia4 Ha
CeMHHapc
KHUX
3aHATHUAX

Jlpyrve BUJbl CAaMOCTOSTEJIbHOU

pa6oThbl (OTCYTCTBYIOT) B B B

[IpomexxyTo4yHas aTTecTalus

(3k3ameH)

UToro 36 36 72 —

5.2. CoaepxaHue pa3aesioB (TeM) AU CLUIIAHBI

Nen/m

HaumMeHoBaHue pa3jesioB (TeM)
JUCLLUIIJIUHBI

CopeprkaHue pa3/iesioB (TeM) AUCLHUIIJIMH

1.

Paspen 1. UncTpymeHTapuil guis
paboThI C JAHHBIMH.

PaGora B Jupyter Notebook — wHTEepakTHBHONH web-
cpeae aas pa3paboTku mpuiokeHud Ha Python,
aHaJM3a W BHM3yalM3alli¥ JaHHBIX, pEIleHus 3ajaay
MaTEeMaTU4YECKOr0 MOJAECIUPOBAHMS, B TOM YHUCJIE HA
0a3e MEeTO/10B MAIIMHHOIO U ITyOOKOro 00y4eHus.
OcHoBbl Python: 0a30Bble THUIIbI JaHHBIX, THIIbI
KOJUTCKIIMH, YIPaBIISIONUIME CTPYKTYPBI U (DYHKIHH.
budanoreka NumPy: pabGora ¢  MaccuBaMu
(cozmanme, WHACKCAlMSA, Cpe3bl, CIUSHHUE W
pa3OueHue),  BBIOJIHEHHWE  BBIUMCICHHMA  HaJ
MACCHBAMHM,  arperupoBaHUE,  ONEPAlMU  HAJ
MacCHUBaMH, COpPTHPOBKa MacCHBOB,
CTPYKTYPUPOBAHHBIE MACCUBBI.

Buzyanmu3auus ¢ nomouibio 0udanorex matplotlib n
seaborn: rpaduku, 1MarpaMmbl, THCTOIPAMMBbI M T.1.
PaGora ¢ nanubiMu ¢ 0ubIM0OTeKOMH Pandas: 00beKThI
OnOIMoTeKH, onepanyy HaJl JaHHBIMH,
uepapxuueckas MHAeKcalus, o0beinHeHne HabopoB
JTAaHHBIX, arPETMPOBAHKE U TPYNIHUPOBKA, CBOHBIC
Tabnuipl, paboTa ¢ BpeMEHHbIMU PSiJIaMH.

Paspgen 2. Pa3Be104HbIM aHAIU3
JlaHHbIX (exploratory data analysis,
EDA).

[Ipego6paboTKa JaHHbIX, aHAJIU3 HA BbISIBJIEHHE
3aKOHOMepHOCTeMH, BbI6pocoB. bubsnoreku jis
npoBeneHusi EDA.

Pazgen 3. MammnaHoe o0yueHHe ¢
oudsmorekoii Scikit-learn:
o0y4eHHe ¢ yunuTesneM, 3a1auu

ANropUTMbI MALIMHHOT'O 00YY€EHUsI: 3a/1a4M
ki1accupukanuu (HauBHas 6akecoBcKas
KJaaccudUKalms, rayccoB 6aleCoOBCKU M




KJ1accH (pUKaIHH

KJ1accupHUKaTOP, MOJTMHOMUANbHBIA 6aeCOBCKUHN
kiaccudukaTtop).

MeTon onopHbIx BeKTOpOB (Support Vector
Machines).

3aZila4y MAaIMHHOTO 00yYeHHUs: lepeBbs
NPUHATHUSA peLIeHUH U clydyaiHble Jeca.
HNucrpymenTapuii U1 MHTEPIPETALMU [peIcKa3aHus
mozeneii: TexHuka SHAP (SHapley Additive
exPlanations) u fp.

Pazpaen 4. MammHHoe o0ydeHue ¢
oudumorekoi Scikit-learn:
o0y4eHHe ¢ yuuTeseM, 3a/1a4u
BOCCTAHOBIICHHUS PErPECCUU

ANITOPUTMBI MAIIMHHOTO 06Y4Y€eHUsI: IMHeHasl
perpeccusi, perpeccusi o KOM6MHa MK 6a3UCHbBIX
GYHKIMH, BOMPOCHI peryJisipu3aluu.

Pazpesn 5. MammnHoe o0y4deHue ¢
oudauorexoi Scikit-learn:
o0ydeHue 0e3 yuuTes

3aﬂa‘ll/l MaAallIKMHHOTO 06yquPm: KJylaCTepu3alusd,
MeTOoAbl IOHHWXEHHA Pa3MEpPHOCTH. METOA
rJIaBHBIX KOMIIOHEHT.

Paspgen 6. BBegeHue B
KOMIIbIOTEPHOE 3pEHHUeE.

KoMnbroTepHoe 3peHue ¢ Python: aaropurmel
KOMIIBIOTEPHOTO 3peHus, 06paboTKa
u3obpakeHui U Bugeoganubix ¢ OpenCV, scikit-
image u ap.

Paznen 7. BBesieHue B riy6okoe
oby4dyeHue

MareMaTH4yecKrue 0CHOBbI HEHpPOCETEBOTro
M0/IX0/1a, METO/L 06PaTHOTO PacnpoCTPaHeHUs
omMOKU. DpelMBOPKU U OUOJIUOTEKU AJIs
ray6okoro obyyenus B Python: TensorFlow, Keras,
PyTorch.

Pazpnen 8. CBepTOUYHbIE
HEHWPOHHbIE CETH.

['ny6okoe 06yuyeHHe B TEXHOJIOTHUSAX
KOMIBIOTEPHOTO 3peHus. HelipoceTeBbie
apXUTEKTYPhI AJid AeTeKuU 06bekToB: YOLO,
SSD, Mask-R-CNN u ap. Oco6eHHOCTH, CTPYKTYPbI
v o6y4yeHue MojieJie.

6. ®oHJ oueHOYHBIX cpeacTB (POC, oueHOYHbIe U METOAUYECKHE MaTepUasIbl) AJIs
OLleHUBAaHUA Pe3y/IbTATOB 06y4Y€eHH 0 AUCHHUIIUHE (MOAYII0).

6.1. TunoBbie KOHTPOJIbHbI€ 3aJaHUA HJIK UHBI€ MaAaTepUuaJbl AJIAd NPOBEeAE€HHUA TEKyllero
KOHTPOJIAd yCnIeBaeMOCTH

Temamuka npakmuueckux pa6om.

Ne Tema paboThbl

[1P1 Pabora B Jupyter Notebook - WHTepakKTUBHOM web-cpese juis
pa3paboTKu NpuaoKeHWH Ha Python, aHanu3a U BU3yanu3aluuu AaHHBIX,
peureHUs: 3aJady MaTeMaTHYeCKOTro MOJEeJMPOBaHHUs, B TOM 4YHCJE HA
6ase MeTO/10B MAaLLMHHOTO U I'JIyOOKOro 00y4YeHus.

OcHoBBI  Python: 6a30Bble THIIbl JIaHHBIX, THIIbl KOJIJIEKI[HUH,




ynpaBJsilolLMe CTPYKTYPbl U QY HKIHH.
A3bik mporpamMmmupoBaHusi  Python, 6uU6GJMOTEKM JJisd aHaJM3a U
BU3yaJu3aluu JaHHbIX: NumPy, matplotlib, pandas (0CHOBBI).
bu6auoreka NumPy: paboTa ¢ MaccMBaMM (co3JaHue, WHJEKcal M,
cpe3bl, CJAMsAHWE W pa3bueHue), BBHINOJHEHUE BBIYUCJIEHUH HafJ
MacCMBaMH, arperupoBaHMe, OlepalMyd HaJ, MacCMBaMH, COPTHPOBKA
MacCHUBOB, CTPYKTYPHUPOBaHHbIE MAaCCUBBI.
IIpumepsr:

e Co3slaHue OJJHOMEPHBIX 7 MHOTOMEPHBIX MacCHUBOB

(np.arange(),np.linspace(), np.random.normal() uT.z4.):

e ATpubyThl MaccuBoB (ndim, shape, size)

e Cpe3bl: HaneyaTaTb CTPOKY, CTosI6eL] U T.J.
MacKHpoBaHHUE U «IIPUXOTIAUBAs» U EKCaALHs.

Busyanusanus c nomouipo 6u6auoTek matplotlib u seaborn: rpadpukm,
TUCTOrPAMMBI U T.[.
IIpumepnr:
® IPOCThbIe JIMHEWHbIe rpadUKHU: [|BeTa U CTUJIM JIMHUH, HACTPOHKa
rpadUKOB, MOANKUCH K OCSIM, METKH Ha rpadukax;
® [IPOCThIE AUAarpaMMbl pacCesiHUsl;
® BU3yaJiM3alUsi IOrPelIHOCTeN;
rpadUKH MJIOTHOCTH U KOHTYpPHbIe rpad UKH.

[1P2

Pa6oTa ¢ ;JaHHBIMU C OMOJIMOTEKOM Pandas: 06'beKThbl OMOJIUOTEKH,
onepaluu HaJ JaHHBIMH, HepapxXxuyecKas MHAeKcalus, 00'beJUHEeHHe
Habop JaHHbIX, arperupoBaHUe U IPyNIUPOBKa, CBOJHbIE TabJIULLbI,
paboTa c BpeMeHHbIMH psiJlaMHU.
IIpumepsr:

¢ 06 beKThl OMbaHMOTEeKH Pandas:00bekT DataFrame, o6 beKT Series;

e 00beKT Series Kak criel{MaJJu3MpOBaHHbIN CJI0Bapb;

® UH/IeKCallksl U BbIOOPKA JIaHHbIX;

e yTeHHe JJaHHbIX U3 CSV ¢paiina;
CBO/IHbIE TAGJIMIbl Ha TPUMeEpPEe JaHHBIX O POXKAAEMOCTH.

[1P3

MaurHHOe ob6yyeHHe ¢ GUGJIMOTEKOM Scikit-learn.
[IpakTHYeckoe 3a/jlaHue: 33/la4a 0 KOHBEPCHUHM CaWTa.

[1P4

MaurHHOe ob6yyeHHe ¢ GUGJIMOTEKOM Scikit-learn.
JIMHeHbIe MO e JIH.

[TP5

AJTOPUTMBI MAaLLMHHOTO 00yYeHHUs: 3aJja4M KJaccupMKal UM (HauBHas
baliecoBcKas KJaccuduKalus, rayccoB 6ailecoBCKUM KaccudUuKaTop,
NMOJIMHOMHUAJIbHbI Y 6aeCOBCKUH KaaccudUKaTop).

[1P6

ANTOPUTMBI MALIKHHOT'O 00YY€EHUsI: IMHENHas perpeccusi, perpeccus 1o
KOMOWHAaIMU 6a3UCHBIX PYHKIIMHI, BOITPOCHI peryJisipu3alyu.

[1P7

ANropUTMBI MAaLIMHHOTO 00Y4Y€HUsl: MeTO/| OTIOPHBIX BEKTOPOB (Support
Vector Machines).

[1P8

3a/ja4M MalIMHHOIO 06y4YeHHUs : iepeBbsi IPUHATUS pelleHUuN U
cJy4auHble Jieca.




[1P9

33,[[3‘-[1/[ MallHHHOTO 06yqe}mﬂ: KJIaCTepHru3alud, MeTO bl IOHUXKEHHUA
pPa3sMEpPHOCTH. MeTOA r'JIaBHbIX KOMIIOHEHT.

[1P10

®perimBopku U 6ubsMoTEeKU TensorFlow, Keras: 6u6imoTeka riy60koro
o6yuyeHnus Python.
Ha npumepax paccMaTpuBaeTcs Mpouecc Co3/jJaHust HEUPOHHOM CeTH B
¢perimBopke Keras:
® CO3/IaHUS MO/JIEJIU C UCTOJIb30BaHUeM QyHKIMOHa/NIbHOTO API;
® [O/JrOTOBKY JaHHbIX /JIs1 06y4eHUs1, CO3JaH1e reHepaTopa
JIAHHBIX;
e oOy4yeHHe HEHPOCETH M OLleHKa KayecTBa MoJIy4YUBIIEeHCs
MO/IeJIH.

[1P11

®perimBopku U 6ubsMoTEeKU TensorFlow, Keras: 6u6imoTeka riy60koro
o6y4yeHus Python.
PaccmatpuBaloTcss He06X0UMble TPUEMbI MOBbILIEHUS TOUHOCTH
pe3yJibTaToB:

e ayrMeHTalYs JIAHHbIX /IJIs1 00Y4Y€eHus;

e peryJsipu3anusi CeTH ¢ noMoubio caoeB Dropout;

[1P12

®peiimBopku U 6ubanotreku TensorFlow, Keras: 6u6snoreka riy6okoro
o6yuyeHus Python.

Fine-tuning HeMpoceTeBbIX MO/ieJIed Ha OCHOBE NMpeABapUTEbHO
006y4YEeHHOM CeTH.

[1P13

le/lMepr Ha HUCII0JIb30BaHHE CBEPTOYHBIX Hel‘;lpOHHbIX ceTe AJ1A
pelieHuA NpUKJJIaAHbIX 3a4a4.

[1P14

MawuHHOe U riay6oKoe o6ydyeHue Jis 3a/ja4 aHa/IM3a TEKCTOB.
PaccmatpuBaetcs  workflow Tunuynoro mnpoekra Data Science,
paboTarollero ¢ TEKCTOBbIMU AOKYMeHTaMH: GOpPMyJIMPOBKA Npo6JieMbl,
reHepanus JaHHbIX, aHAJM3 JaHHbIX HAa OCHOBE COOTBETCTBYIOLIUX
byHKIMI:

HECKOJIbKO CIOCOOOB M3BJIEYEHUS] M OIMUCAHUS CeMaHTHUYeCKOM
MHPopMaL My M OyJeT MOKa3aHO KaK BKJIIOYUTH / JIONMOJHUTH ee
JIONIOJIHUTE/IbHON HeceMaHTHYeCKOM (YTO MOXKeT MOMOYb YJYYIIUTh
pe3yJsibTaThbl). /lajiee Mbl pacCMOTPUM, CKOHCTPYUPYEM H INPUMEHUM
HECKOJIbKO CTaHJAApTHbIX MoJesiell MamuHHOro ob6ydenus (ML) pasa
ONMCaHMs HALIMX JAHHBIX: Mbl IPUBEJIEM MX K 3a/ladyaM KJaccudukaluu
Y perpeccud. 3aTeM Mbl aHaJu3upyeM 3¢ PeKTUBHOCTL MeToJ0B ML, a
Takke poJib, BJIUSIHME U aKTyaJbHOCTb HAIIUX CEeMAaHTUYECKUX M
HeceMaTUYeCKUX MpU3HaKoB. Jlajiee Mbl IMOKaXKeM, KaK HPUMEHSTb
MeTO/ibl IIy60KOro oby4yeHusl JJis pelleHUs TOW Ke NMpobseMbl - Mbl
paccMoTpuM npocTtbie Mmojeand DNN (riybokass HelipoHHas ceThb) 1 CNN
(cBepTOouHasi HelpoHHasi ceTb). B KOHIle Mbl CONOCTaBJIsSIeM HalIX
pesyabTtaThl 1mo ML u DL, o6cyxaaeM HX MJHOCbI U MHUHYChI:
3pPeKTUBHOCTb,  HEOOXOJUMble  BBIYMCAUTEJIbHBIE pecypchbl,
BO3MOXKHbI€ NYTH UX YJIYUYLIEeHUSI.

[IP15

KomnbloTepHoe 3peHue ¢ Python: paboTa ¢ opencv.

[IP16

KomnbloTepHoe 3peHue ¢ Python: raybokoe obyuyeHHe B TEXHOJIOTHAX
KOMIIbIOTEPHOTO 3PEHHUS.




[IpuMepbl NpaKTHYECKUX 3aJaHUI

IIpumep 1 npaKTU4YeCKOro 3aJlaHus.

3apava. (C.B. AtisazsiH, B.C. Mxumapsn. [lpukia/jiHast CTAaTUCTHKA B 3a/1a4ax U yIpaXKHeHUsAX. —M.:
IOHUTHU-JJAHA . 2001.-270c.)

CnenasibHO MCCa€/J0BaHME NMOKA3aJI0, YTO CKJIOHHOCTh pUPM K yTaWBAHUIO YaCTH CBOUX JJOXO0B
(¥, COOTBETCTBEHHO, - K YKJIOHEHHIO OT YIJIaThl YaCTH HAJIOTOB) B CYLIIeCTBEHHOH Mepe
onpejesisieTcs JBYMs MOKa3aTeJssMU

* X7 - COOTHOLUIEHHEM «ObICTPOTbI AKTUBOB» U TEKYLIUX 1aCCUBOB;

* X2 - COOTHOILIEHHEM NMPHUOBIJIN U MPOLEHTHBIX CTABOK
(06a mokasareisi OLleHUBAIOTCA N0 onpeAeseHHON MeToAuKe B Kase oT 300 1o 900 6asoB);

OGyyarmas BbIGOpKa:

TpeobyeTcs:

* Ilpeanoxuth (c 060CHOBAaHMEM) U PeaM30BaTh METO/, C TOMOIbI0 KOTOPOTO0 MOXXHO
OTpe/ieIUTh, K KaKkoMy Kjaaccy (1 uau 2) ciaefyeT oTHECTH GUPMY C TOKa3aTeIsIMHU:

*  OpeJJIOKUTH (C 060CHOBAaHHEM) U BBIYUCJIUTD PACCTOSIHUE, U3Mepsilolllee CTeleHb
pas/IMy s ABYX aHAJIU3UPYeEMbIX KJIACCOB

Ne | ®dupmBbl, yKIOHAKIUECA OT | PUPMBI, He YKIOHS IO eCs
HaJIOTOB OT HAJIOTOB

X1 X2 X1 X2
1 740 68 750 590
2 670 600 360 600
3 560 550 720 750
4 540 520 540 710
5 590 540 570 700
6 590 700 520 670
7 470 600 590 790
8 560 540 670 700
9 540 630 620 730
10 500 600 690 840
11 - - 610 680
12 - - 550 730
13 - - 590 750

x1 - 740,x2= 590.




AnropuTMbl KJ1accuPUKAIUH :
* SVM (C-Support Vector Classification ¢ pa3JIMuHbIMU 3Ha4eHUsAMU napameTpa C)
* Gaussian Naive Bayes algorithm for classification (GaussianNB)
* Metopa K-6mmkaiiux coceneit (Nearest Neighbors Classification, KNeighborsClassifier):
IIPOBECTH UCCJIeIOBAHUE B 3ABUCUMOCTHU OT NapaMeTpoB)

[Ipumep 2 npaKTUYECKOTO 3a4aHUA.
3a/layu MalIMHHOTO0 06y4YeHHMs: 3a4a4a 0 KOHBEPCUM CalTa
(koppensauusa v IMHeNHas perpeccus).
Lleab pa6otbl: Ha npuMepe mocTpoeHUsi MaTeMaTUYe€CKOW MOJIeJIM 3aBUCMMOCTH KOJIMYeCTBa
peructpayuu (M CKauMBaHWK) NPOrpaMMHOI0 MPOJAYKTAa OT KOJIMYECTBA IMOCelleHUud calTa
(naHHbIe paboTsl [1]) ocBOUTH paboTy ¢ MozeaMU 6ubanoTeku scikit-learn.
MeToa pelueHus:

Jlns mocTpoeHUs IMHEWHOW MO/iesv NpejijlaraeTcsl UCN0Jib30BaTh MeTO0/| HAUMEHBIIUX KBa/lpaTOB
[2].
Bu6moTeKM: /19 BU3yasu3aluu JaHHbIX: matplotlib w seaborn [3], ajist nOCTpOeHUs JIMHEUHOU
Mozenu Scikil-Lean [4].
IloagroroBkKa u aHa/IU3 AAHHBIX:

* Cospgarb CSV-daiin ¢ panubiMu:  /data/website_stat.csv

* Hamneuyararp Tabsuly, AaHHble MO NOCELAeMOCTH W pPErucTpayuyd Ha calTe, CBOJHble

CTaTUCTUYECKHEe oKa3aTeau

* [locTpouTh 3aBUCUMOCTB 3apETMCTPHUPOBABIIMXCA HA CAlTe OT KOJIMYeCTBa MOCeLeHUH
Peasm3anuu:

1. Peanusauus cpegcrsamu Python u Numpy.

2. Peanusauuwu c ucnosbzoBanueM Python, Numpy wu Scikil-Lean.

OTueT J0/DKEH COAEepPHkKaTh:
1. IlocTaHOBKY 33a/a4H.

2. Onucanue metoja pelieHus (BbiBoA Gopmy).
3. Onwucanue AByX peasu3alUu.
4. TlocTpoeHHbIe rpadUKH 3aBUCUMOCTEM:

[TocTpoUTb 3aBUCUMOCTb 3aperucCTPUPOBABLIMXCS HA CAUTe OT KOJIMYEeCTBa MoCelieHU N
Y MOJIy4€HHO W JIMHEMHO M MO IeJIN:

Conversion marketing: 10 days data and Linear Model

—— Liner model o
@® Data from [1]
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5. OTBeTUTb Ha BONPOCHI:
e [Ipu kosmuectBe noceueHu canta B 8000 yesoBeK, CKOJIbKO MJIAHUPYETCSA
MOJIyYUTb 3aperuCTPUPOBABIIUXCS (UM CKaYaBLIKX) POrpaMMHbBIH IPOAYKT;
e Jlns ob6ecnevyenus 500 ckauMBaHUK NPOAYKTA, CKOJBKO YeJIOBEK JOJIKHbI 3aUTH
Ha cauT?
6. AHa/u3 NMoJly4YeHHbIX Pe3yJIbTaTOB U BbIBO/bI.
7. CnuCOK UCNOJIb30BAHHOM JINTEPATYPBI.

JlurepaTtypa:
[1] KonBepcus nocetuTesieit caira:
https://habr.com/ru/company/nerepetitor/blog/250633/
[2] Kaxanep [., Moyaep K., How C. YvcsieHHbIe METO/Ibl U TPOrpaMMHoe obecrnedyeHue. M.: Mup.
1998.
[3] BubanuoTteka seaborn: Statistical Data Visualization:
https://seaborn.pydata.or
[4] BubauoTeka scikit-learn: Perpeccus:
https://scikit-learn.org/stable/index.html

[Ipumep 3 npaKTUYECKOTO 3a4aHUA.

HelipokoHTpoJL/Iep AJIA NepCoOHAaXKel KOMNbIOTEPHbIX UT'P
Ilenp pa6GoThbl: Ha TMNpuMepe 3aJaud pa3paboTku HelipokoHmpoasepa 045 nepcoHadxcel
KoMmnblomepHbix uzp (npumep B3AT U3 [1]) ocBoUTb paboOTy ¢ HEHpPOCETSAMH, U3YYUTb METO/
06paTHOro pacrnpocTpaHeHUs OLIMOKU U OCBOUTb workflow ¢ HEHpOHHBIMU ceTsIMU B P peliBopke
Keras.

JaHHble (06y4yaloLias ¥ TeCTOBbIe BHIGOPKH) NpeACTaB/IeHbl B BUAE TaG/IMIbI:

e 370poBbe (YMCI0BOM MapaMeTp, NPUHUMAKIUK 3HaYeHus oT 0 10 2)
e HaJM4Me HOXKa (YUCJIOBOM MmapamMeTp OT UJH 1)
e Ha/IMYMe MUCToJIeTa (YUCI0OBOM MapamMeTp OT UM 1)
e Ha/IMYMe BparoB (YMCJIOBOM MapaMeTp - KOJIMYEeCTBO BParos)
e MOCJEeAHUM cTOJIGEL] MOKa3bIBAET MPUHAAJIEKHOCTD KJIAcCy, T.e. lecTBUe
*  YBOpPAYMBAThCHA
* aTaKoBaTh
*  NpATaTbCs
=  (exarb

TpebyeTca: co3jaHusA HEMPOHHOH ceTH B ¢ppeiliMBopKa Keras:
e coszaHus Mozenu B Keras, Mozenupyrouiero nosejieHyue nepcoHaa Urpbl, B 3aBUCUMOCTH
OT 3HayeHHUs 4 BXOJHbIX IapaMepoB ;
e o0Oy4YeHUe HEHPOCETH U OLleHKA Ka4yeCTBa M0JIy4YUBILIeNCcs MOJeJIH.

JlutepaTtypa:
[1] Aowconc M.T. TlporpaMMUpOBaHHE WCKYCCTBEHHOTO MHTEJIJIEKTa B Mpu/IoKeHUsx. [lep.c aHr.
AM.Ocunosga. - M.: [Ipecc, 2006. - 312c. ISBN 5-94074-275-0. - ISBN 1-58450-278-9.



[2] Keras: The Python Deep Learning library:

https://keras.io/

6.2. TunoBbie KOHTPOJIbHBIE 3aJaHUA UM HHbIE MaTepHasibl AJid NPOBeAeHUA
NPOMEXYTOYHOM aTTeCTallu1 N0 AUCHUIIJIMHE, KPUTEPHUH U LIKAJIbl OLeHUBAHUA

Bonpocsl K 3a4eTy

1.

“x

10.
11.

12.

13.

14.

15.

16.

[IpuBecTH KyaccupUKaLMIO 33/1a4 MAIIMHHOTO 06y4YeHHUs], IPUMePbl UCI0JIb30BaAHUS
aJI'OPUTMAX B pa3JIMYHbIX UHGOPMALMOHHBIX CUCTEMAX.

JlaTb KpaTKOe onucaHue 0COOeHHOCTEeN 3a/1ay, pelllaeMbIX METOJaMHU MALIMHHOTO 00yY€eHHusl.
JlaiiTe KpaTKoe onvcaHue BO3MOXXHocTer 6ubimoreku Scikit-Learn.

JlaiiTe KpaTKy10 XapaKTepUCTUKY OUOJIMOTEK J1s1 Npelo6paboTKU JaHHbIX, BU3yaIU3alUU
JIAaHHBIX U IOCTPOEHHUs MoJiesiel, UX 06y4yeHUs Y aHaJIM3a OJIyYeHHbIX pe3yJIbTaToB.

[IpuBecTH NpuMepbl IMHENHBIX MO/JleJIe.

[Ip¥BeCTH arOPUTMBI /151 pelleHUs 3aJa4u KJaacCuPUKaL UK.

JlaTb onpeseneHue npobaeMbl nepeodyyeHUs U METO/IOB ee 0OHaApYyKEeHUS U pa3pelleHus
(perynsipusanus).

[IpuBecTH NpyUMepbl aJITOPUTMOB MAIIMHHOTO 00y4eHUs - pellalolie AepeBbs U UX
KOMIIO3UIMH.

[IpuBecTu onucanue metoa K-6mkalux cocesien.

JlaTb onvcaHue MeTo/ia ONOPHBIX BeKTOPOoB (SVM) 1 npuBeCcTH OCHOBHbIE 3Tallbl €0 BbIBOJA,
yKa3aTb BU/JbI si/lep B METO/I€ ONIOPHBIX BEKTOPOB.

[IpuBecTH 6akiecoBCKUe MO/IeJIY B 3a/jlayax MallMHHOIO 00y4eHus

[IpuBecTH KpUTEPHUHU OLIeHKHU 3P PEKTUBHOCTU MOJjesiel MAalIMHHOTO 06y4YeHHsl B 3a/ja4ax
KJIaCCUPHUKAIMU U perpecCcHu.

[IpuBecTu MaTeMaTUYECKYI0 MO/Jie/lb 6M0JIOTHYEeCKOT0 HEHWPOHA, TPUBECTH IPUMEpPHI
GYHKLIMM aKTUBAL U H.

JlaTb onpeie/IeHUs OCHOBHBIX 06'b€KTOB HEHPOHHBIX CETH (C/10M, QYHKIIUM aKTUBAIUH,
$yHKIMA MOTepb, ONTUMU3ATOPHI), 1aTh J0KA3aTeJbCTBO aJITOPUTMa 06paTHOTO
pacrnpocTpaHeHHUs OLIUOKH.

JlaTb onpe/ie/ieHHUs] OCHOBHBIX 3/IEMEHTOB CBEPTOYHOM HeMpOHHOM ceTu: cBepTKa (2D u 3D),
pooling.

[IpuBecTu npuMepsl pa3IMuiHbIX APXUTEKTYP HEMPOHHBIX CETEeH U KJIACCOB 3a/jay, pellaeMbIX
Ha UX OCHOBe.

JlaliTe onvcaHue 6U6HMOTEK U G PEedBOPKOB JIJIsl TOCTPOEHUSI HEMPOCEeTEeBbIX MOJIeJIEH, UX
o6yuyenus: TensorFlow, Keras, PyTorch.

17. IlpuBecTH onMUcaHHe BO3MOXKHOCTEHN 6MbIMOTEeKH KoMIIbloTepHOTro 3peHuss OpenCV.

18.

19.
20.

OnucaTb OCHOBHbIE 3TAMNbl MPHU paboTe C AAHHBIMH U TPUMEHsIeMbI HHCTPyMeHTapHi (¢
npyuMepamMH).

[IpuBecTH OnKMcaHHWe UCTOYHUKOB IaHHBIX U METO/[0B UX MOJIyYeHHs.

OnucaTb TEXHOJIOTHH I10 MOJIyYeHHUI0 JaHHbBIX U OMKCAThb MO/X0/ibl K pa3paboTKe NPHU3HAKOB
06'bEKTOB B 33la4yax aHa/M3a JaHHBbIX.



IIKAJIA U KPUTEPUU OLIEHHBAHUA pe3yabTaToB 06ydyeHus (PO) no aucuunauHe

pabomul, omuyem
no npakmuke,
omyem no HUP
um.n.)

OueHka | 2 (He 3a4TeHO) 3 (3auTeH0) 4 (3a4yTeHO) 5 (3auTeHo0)
BH/1bl
OLleHOYHbIX
Cpe/CTB
3HaHuA OTcyTcTBUE ®parmeHTapHble O6uiue, HO He CdopMupoBaHHbIe
(sudsi 3HAaHUHU 3HaHUSA CTPYKTYpPUPOBaHHbIE | CUCTEMAaTUYECKHE
OYEHOUHbIX 3HaHUSA 3HaHMA
cpedcme: onpoc,
mecmul)
YMmenus OTcyTcrBHe B nesiom ycnemHoe, | B nesiom ycrieusoe, YcneuHoe U
(8udsi yMeHUH HO He HO cojiepKalee cUcTeMaTHYyecKoe
OYEHOUHbIX cUCTEMaTHYyecKoe | OT/esbHble Npo6esibl yMeHHe
cpedcmae: yMeHHe yMeHHe (gonyckaeT
npakmu4eckue HETOYHOCTH
3adaHus) HeNnpUHIMIHAJbHOTO

XapakTepa)

HaBbiku OTtcyTcTBUE Hasnuue B nesom, CdopmupoBaHHbIE
(B/1agenus, HaBbIKOB OT/1eJIbHBIX chopMHUpOBaHHbIE HaBbIKH
ONBIT (BnaseHui, HaBbIKOB (HaJIMuMe | HaBBbIKM (BJaJleHUs), (Bnapenus),
AesATeJbHOCTH) onbiTa) ¢dparmeHTapHOIO HO HCIOJIb3yeMble He NpUMeHsieMble
(8udwt omnbITa) B aKTUBHOH ¢popme NPy pelleHur
OYEHOUHbIX 3aza4
cpedcmae:
8bIN0OJHEHUE U
3awuma
Kypcogol

7. PecypcHoe obecneyenue:
7.1. IlepeyeHb OCHOBHOM U A0NOJHUTEJIbHOMH JJHTEPATYPbI

OcHoBHas siuTeparypa
1. Ilaac [xc. B. Python ans cioKHBIX 3a/lay: HayKa O JJAaHHBIX U MallMHHOe obydeHue / [lnac
Jox.Baugep. - CII6.: [Tutep, 2018. - 576 c.: ui. - (becrcennepsr O'Reilly). - ISBN 978-5-496-

03068-7.

2. @®aax [I. MamuHHOe o6ydyeHue. Hayka M MCKYCCTBO MOCTPOEHHUS] aJTOPUTMOB, KOTOpbIE
M3BJIEKAIOT 3HaHUs U3 JaHHbIX / Piax [leTep; nepeBoa ¢ anraunckoro A. A. CivMHKUHA. - M.:
AMK IIpecc, 2015. - 400 c.: wn. - bubauorp.:c.376.-Ilpeagm.ykas.:c.387. - ISBN 978-1-107-

09639-4.
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3. HukosaeHnko C.H. Tny6okoe obyyeHue. [lorpykeHue B MUp HeHpoHHBIX ceTeld / Hukosenko C.
W., Kapypun A. A., Apxanrenbckas E. O. - CII6.: [Tutep, 2020. - 480 c.: un. - (bubaunoreka
nporpamMMucTa). - ISBN 978-5-4461-1537-2.

4. Iloane ®. T'nybokoe o6yyeHre Ha Python / lllosne ®@pancya. - CII6.: [Tutep, 2018. - 400 c.:
uJ. - (bubsnoreka nporpammucra). - ISBN 978-5-4461-0770-4.

5. The official home of the Python Programming Language: https://www.python.org/

6. Cammepgpuad M. llporpammupoBanue Ha Python 3. Ilogpo6noe pykoBogctBo. -CIIB.:
CumBou-Ilmoc. 2015.-608 c.

7. TlpodeccroHasbHbIi HHGOPMALMOHHO-aHAJIUTUYECKUN PeCcypc, MOCBALEHHbIM MallIUHHOMY
00y4eHHI0, pacrno3HaBaHUK 00pa30oB M HHTENJIEKTyaJbHOMY aHaJM3y JlaHHBIX:
http: //www.machinelearning.ru

8. Aitieaszsin C.B., Mxumapsan B.C. IlpukyaiHasi CTaTUCTUKA B 3a/JayaX U yHpaKHeHUsxX. -M.:
IOHUTHU-JAHA . 2001.-270 c.

9. BubsnoTeka Hay4HbIX BbIYMCAeHUM: http://www.numpy.org/

10. Python Data Analysis Library: https://pandas.pydata.org/

11. BubnuoTeka scikit-learn: https: //scikit-learn.org/stable/

12. Keras: The Python Deep Learning library: https://keras.io/

JlonoJIHUTE /IbHAsI JIMTEpaTypa

1. Tpack 3. I'pokaem ray6okoe obydyenue / Tpack duapro. - CI16.: [Tutep, 2019. - 352 c.: Ui -
(BubauoTeka nporpamMmmucta). - ISBN 978-5-4461-1334-7.

2. Cusnen /]. OcHoBbl Data Science m Big Data. Python um Hayka o ganHbix / CuneH /[l3Bw,
Meiicman ApHo, Anu Moxamesn. - CII6.: Ilutep, 2018. - 338 c.. ua. - (Bubamoreka
nporpammucta). - ISBN 9785496025171.

3. llapden b. KpynHomacltabHoe MallMHHOe oOydyeHue BMecTe ¢ Python: yyurech 6bicTpo
pa3BUBaTh MOILHbIe MOJIeJIM MAIIMHHOIO0 00y4YeHUs U pa3BepThIBaThb KpylnHOMaclITabHble
npuoxeHus nporHosupoBanus / llapaen BactuaH, MaccapoH Jlyka, BockeTTn Anb6epTo;
nepeBoJi ¢ aHrauickoro A. B. Jlorynosa. - M.. [IMK Ilpecc, 2018. - 358 c.. wur -
[Ipegm.ykas.:c.350. - ISBN 978-5-97060-506-6.

4. Bproc I1. TlpakTudeckass CTaTUCTHMKA AJA cneuuanadctoB Data Science. 50 BaxkHeHIIMX
nouatu / Bproc Ilutep, Bproc Iugpro. - CII6.: BXB-Iletepbypr, 2018. - 304 c.. ua. -
Bubauorp.:c.295.-Ilpeam.ykas.:c.297. - ISBN 978-5-9775-3974-6.

5. BvioeunH B. B. MaTtemaTuhyecKHe OCHOBbI MAIIMHHOIO OOy4YeHUsI U MPOTrHO3UPOBAHUA [
Betorun Bnagumup BsuyecsaBoBuy; MOTHU. JlabopaTopus CTPYKTYpPHBIX METO/I0B aHaJM3a
JIaHHBIX B NMpeJAcKa3aTeJbHOM MojeaupoBaHuu ([IpeMoJla6); UHCTUTYT npobieM nepejayu
MHbopMayuu uM. A. A. Xapkesuua PAH. - M.: MIIHMO, 2013. - 304 c. - JluT.:c.301. - ISBN 978-
5-4439-0111-4.

6. /Jlxconc M.T. [lporpaMMUpOBaHUe UCKYCCTBEHHOTI'0 UHTeEJIJIEKTA B NpUJIoxKeHudaX. [lep.c aHrJL.
A.M.Ocunosa. - M.: I[Ipecc, 2006. - 312¢. ISBN 5-94074-275-0. - ISBN 1-58450-278-9.

7.2. Hepeqeﬂb JIMII€EH3HOHHOTI 0 nporpamMmMmHoOro 066CHe‘leHHH, B TOM qyuciae
O0TE€4YE€CTBEHHOI'o Iponu3BoAcCTBa



7.3. IlepeuyeHb npodeccuoHa/IbHbIX 6a3 JAHHBIX U UHPOPMALMOHHBIX CIPABOYHbIX
CUCTEM
1. http://www.edu.ru — nopran MunucrepctBa o6pasoBanusi u Hayku PD
2. http://www.ict.edu.ru — cucrema ¢Qenepanpupix oOpaszoBarenbHbix nopranoB «UMKT B
oOpazoBaHuN»
3. http://www.openet.ru - Poccuiickuii mopras OTKpbITOro 00pa3zoBaHus
4. http://www.mon.gov.ru - MunucTepcTBo o0pa3oBanus U Hayku Poccuiickoit deaepanuu
5. http://www.fasi.gov.ru - ®enepanbHOE areHTCTBO MO HAyKe M MHHOBALMAM
7.4. [lepeyeHb pecypcoB UHPOPMALMOHHO -TeJIEKOMMY HUKAallMOHHOM ceTH « UHTEepHeT»
1. Math-Net.Ru [Is1eKTpoHHBI pecypc] : OOLEPOCCUHCKUN MaTeMaTUYeCKUW rmnoprtan [/
MartemaTtuyeckuii MHCTUTYT UM. B. A. CrexksoBa PAH ; Poccuiickas akagemusi Hayk, OTjgesieHue
MaTeMaTHYeCcKHUX Hayk. - M. : [6. u.], 2010. - 3arJ1. ¢ TUTYJI. 3KpaHa. - b. 1.
URL: http://www.mathnet.ru
2. YuuBepcuteTckas O6ub6auoreka Online [J/71eKTpOHHBIN pecypc| : 3JIeKTpOHHass OUOGIMOTeYHas
cuctema / 000 "Jupekt-Megua" . - M. : [6. u.], 2001. - 3arn. ¢ TuTysa 3kpaHa. - b. u. URL:
www.biblioclub.ru
3. YuuBepcasbHble 6a3bl AaHHbIX East View [dn1ekTpoHHBIN pecypc] : uHGopManoHHbIN pecypc / East
View Information Services. - M. : [6. u.], 2012. - 3arJ1. ¢ TUTYJI. 3KpaHa. - b. 11.
URL: www.ebiblioteka.ru
4. Hay4yHasi asiekTpoHHas 6u6bsnoreka eLIBRARY.RU [dsekTpoHHBIH pecypc] : MHPOpMAILMOHHBIN
noptas / 000 "PYH3B" ; CaukT-IleTepOyprckuii rocyjapcTBeHHbIH yHUBepcUTeT. - M. : [6. u.], 2005. -
3arJ1. ¢ TUTYJI. 3KpaHa. - b. 1.
URL: www.eLibrary.ru
7.5. OnucaHue MaTepHaJbHO-TeXHUYECKOro o6ecne4yeHusl.
@umuan MI'Y B r. JlyOHe, oTBeTCTBEHHbIH 3a peaiu3auuio jgaHHoi [Iporpammebl, pacnosnaraer
COOTBETCTBYIOIIEH MaTepHaIbHO-TEXHHUECKONH 0a30, BKIIOYAas COBPEMEHHYIO BBIYHCIHUTEIbHYIO
TEXHUKY, OOBEJAMHEHHYIO B JIOKAJbHYIO BBIYMCIMTEIBHYIO CETh, HMMEIONIYI0 BbIXOJ B HMHTepHer.
Hcnone3yioTess  cneluaiu3upOBaHHbIE  KOMIBIOTEPHBIE  KJIACChl,  OCHAILCHHBIE  COBPEMEHHBIM
000pyIOBaHUEM.
MarepuasibHast 6a3a 1mojapasjiesieHuss COOTBETCTBYET JIEHCTBYIOLUIMM CAaHUTAPHO-TEXHUYECKUM HOPMaM M
o0ecreunBaeT MpPOBEACHHE BCEX BHJIOB 3aHATHH (1a00paTOpHOM, MPaKTHYECKOH, AMCIHUIUIMHAPHON H
MEKAUCUUIUIMHAPHOW  MMOJANOTOBKM) M HAYYHO-MCCIIENOBATE/ILCKOW  paboThl  00y4aroluxcs,
NPEyCMOTPEHHBIX Y4eOHBIM IIJIAHOM.

8. MeToauyeckne peKOMEHAAIMH N0 OPraHM3auMu H3YyYeHHUs] JUCIHTIIHHBI
8.1. ®opMbl 1 MeTOAbI IPENOAAaBaHUA AUCHUNINHBI

(mepeyUcaAOTCA B COOTBETCTBUH € Tabsuiei 5.1.)

Hcnosbzyembie GOpMbI 1 METO/IbI O0YUEHHUS:

CEMUHAPCKUEC 3aHATHA

camocTosITe/IbHas padoTa CTYJAEHTOB.

B nporecce npenogaBaHus JUCHUILINHBI IPENOJaBaTENlb UCIIONb3YET KaK KiIaccuueckue GopMel 1
MEeTO/1bl 00yueHus (CeMMHAPCKUE 3aHATHUSA), TAaK U aKTUBHbBIE METOJIbI 00yYEHHUS.

[Ipu npoBeacHMM 3aHATHN NPENOAABATENb MCIOJIb3YET ayJMOBHU3YalIbHBIC, KOMIIbIOTEPHBIE H
MyJIbTUMEIUIHBIE CPe/ICTBA 00YYCHHUS, a TaK)Ke JEMOHCTPALlMOHHBIE M HATJSIHO-UIUTIOCTPAallHOHHBIE (B
TOM YHCJIE Pa3/1aTOYHbIE) MATEPUAJIBL.

CemuHapckue 3aHATHS TPOBOAATCA B (opme MpoOIEeMHON CHTyallMH, KOT/1a HEKOTOPBIH acmekT
pPacCMOTPEHHOM TeMbl M3JlaraeTcs mpenojasateiieM Oosnee mnoapodHo. Yacre  uHbOpMammu
KOHCIIEKTUpYyeTcs. bonbias yacte BpeMeHM BblJeleHAa Ha paboOTy C HCMONb30BAHMEM KOMIBIOTEPHOM
TEXHUKH U TTPOIPAMMHOI0 00eCreueHHsl.



B pamkax Kypca HMCHOJIB3YIOTCS AaKTHBHBIE M MHTEPAKTHBHBIE METOJbl OOyYE€HHMs B Ipolecce
IMPpOBCACHUA 3aHSATHH. OCHOBHLIMPI OCOGCHHOCTHMPI HHTCPAKTUBHBIX 3aHSATHH SIBIISIFOTCS HHTCPAKTHUBHBIC
NPAaKTHYECKUE YIPaKHEHUS M 3a/laHHsl, KOTOPbIE BBIMOJIHSIOTCS 00y4YalOIUMHKC HE TOJIBKO U HE CTOIBKO
Ha 3aKperieHne U3y4eHHOr 0 MaTepualia, HO U Ha CAMOCTOSITENIbHOE H3YyYEHHEe HOBOTO.

8.2. MeTojuuecKkue peKOMeH/Jalluu IpernojaBaTesito

[lepen HauamomM wu3yuyeHUsS IUCHUIUIMHBI IMPENOAABATENb JODKEH O3HAKOMUTb CTYACHTOB C
BUJIAMU Y4eOHOM M CaMOCTOSITENIbHONH paboThl, EPEUHEM JIMTEPATypbl 1 UHTEPHET-pecypcoB, GpopmamMu
TEKYIIEH U MPOMEKYTOUYHON aTTECTALUH, C KPUTEPUSMH OL[CHKH KAa4yeCTBA 3HAHMH JIIS1 UTOTOBOM OLICHKU
110 JUCLUILIIMHE.

[Ipu npoBeaeHuM ek, NpenoaaBaTeb:

1) popmynupyeT TeMy | Lieb 3aHATHS;

2) u3jaraeT OCHOBHbIE TEOPETUYECKHUE MTOJIOKEHUS;

3) ¢ MOMOIIBIO MYJIbTUMEAUHHOr0 000PYA0BAHMS H/UITH TIOJ 3aIIUCh J1a€T ONPE/ICICHUSI OCHOBHBIX
MOHATUH, pacueTHBIX (POPMYJI;

4) NpOBOAMUT MPUMEPHI U3 OTEYECTBEHHOTO U 3apy0EKHOr0 OIBITA, JAET TEKYIIHME CTATUCTHYECKUE
JTAaHHBIE JUISL HATJISIHOTO ¥ 00Pa3HOro MPEACTaBICHUS U3y4aeMOro MaTepuaa;

5) B KOHLIE 3aHATHS 1a€T BOIPOCHI Ul CAMOCTOSITEILHOIO U3y EeHHUSL.

Jlnst ceMUHApPCKUX 3aHATUH

[TonroroBka K MNpOBEACHUIO 3aHATUH MPOBOAMUTCS perysipHo. OpraHuszanusi INpernojaBaTeieM
CEMHHAPCKUX 3aHATHH JOJDKHA YAOBIETBOPATH CICAYIOIIMM TpeOOBaHHUS: KOJIUYECTBO 3aHATHH J0JKHO
COOTBCTCTBOBATH y‘{C6HOMy IUIaHYy IporpamMmsbl, COACPKAHUC IIJIAHOB MJOOJIZKHO COOTBETCTBOBATH
nporpaMMe, IjIaH 3aHITHH JOJKEH COICpXkKaTh MEPEYCHb PACCMATPUBAEMBIX BOIIPOCOB.

Bo Bpemsi ceMUHApCKUX 3aHATHI MCIOJIL3YIOTCS CIIOBECHBIE METO/bl O00y4YeHHUs, Kak Oecena u
JMCKYCCHSI, YTO MO3BOJIIET BOBJICKATh B YUCOHBIN MPOLIECC BCEX CIyMIATENCH U CTUMYJIHPYET TBOPYECKUN
MOTEHUHUAJT 00YYaI0 LUXCS.

[Ipy MOArOTOBKE CEMHUHAPCKOMY 3aHATHIO TpEnojaBaTeli0 HEOOXOAMMO 3HATh IUJIaH €ro
NPOBEACHUS, MpPOaAyMaTb (OPMYJIMPOBKH U COJEp)KaHUE Y4eOHBbIX BOIPOCOB, BBIHOCHUMBIX Ha
o0cCyKJIeHHE.

B Havane 3aHATHS mnpenojaBarelb JOJKEH PACKPBITH TEOPETHYECKYI0 M IMPAKTUYECKYIO
3HAYUMOCTb TCEMbl 3aHATHSA, ONPCACIUTH IMOPANOK €ro IMnpoBCACHHsA, BPCMs Ha 06C}’)KIICHHC Kaxaoro
yuebHOro Bompoca. B Xxoae 3aHATHS ClieyeT JAaTh BO3MOXHOCTh BBICTYIIMTH BCEM JKCJIAIOUIUM U
NPEJIOKUTD BHICTYIIUTH TEM CIIYLIATENISIM, KOTOPbIE MPOSBISIOT TACCUBHOCTD.

LlenecoobpasHo, B Xxoae 00Cyk/1eHUs y4eOHBIX BOMPOCOB, 3aJaBaTh BHICTYMAIOIIUM U ayAUTOPHH
JIOTIOJTHUTENIBHBIE U YTOUHSIOLIME BOIPOCHI C IIEJIbI0 BBIACHEHHS MX MO3UIMI M0 CylIeCTBY 00CYKIaeMbIX
l'[pO6.HCM, a TaKXXC mNOOoHpATh BBICTYIUICHHEC C MECTa B BHJAC KPATKHUX ﬂOHOHHCHHﬁ. Ha 3anstusax
NPOBOJUTCS 0TPabOTKa MPAKTUYECKUX YMEHHI 1101 KOHTPOJIEM ITperoiaBaTens

8.3. MeTtoauyecKHue peKOMEHJALMHM CTyJEeHTaM [0 OpPraHUM3aldU CaMOCTOATEe/IbHOHU
pa6oThl.

[Tpuctynas K M3y4eHUIO HOBOW Y4€OHOM IMCHMIUIMHBI, CTYJIEHTbl JOJIKHBI O3HAKOMUTBLCS C
yueOHOI nporpamMmoii, yueOHOI, HayuHOH M METOJMYECKOH JMTepaTypol, umMeromeiics B Oubimoreke
YHUBEPCUTETAa, BCTPETUTHCA C IMpEenojaBareieM, BEAYLUMM IUCHUIUIMHY, IMOJIY4YUTh B OuOIHOTEKE
PEKOMEHJOBAHHbIE YYE€OHMKHM U y4eOHO-METOAMYECKHE MOCOOMs, OCYIIECTBHUTh 3alMCh Ha
COOTBETCTBYIOIIUH KypC B Cpejie JIEKTPOHHOr0 00y4eHHUsl YHUBEPCUTETA.

['nybuna ycBOEHUS IMCLUUILIMHBI 3aBUCUT OT aKTUBHOM M CUCTEMATUYECKOH pabOThI CTyCHTa Ha
JeKIUAX M TPAKTUYECKUX 3aHATHAX, a TaKKe B XOJ€ CaMOCTOATEIbHOW padoThl, MO H3YYEHHIO
PEKOMEHI0BAHHOM JTUTEPATyPHI.

Ha nekiusax BaXKHO COCPEOTOYMTh BHMMAHUE Ha €€ COJACPKAHMM. DTO TMOMOXKET JIyulle
BOCIIPUHUMAThL Yy4eOHBI MaTepuaa U YSCHUTb B3aUMOCBA3b IpodJieM 1o Bced aucuuiuimie. OCHOBHOE
COZIepKaHUE JICKIIMH 11esIeco0o0pa3Hee 3aMnChIBaTh B TETPaAH B BH/IE KIIOUYEBBIX (ppa3, MOHATHUH, TE3HUCOB,



0000111eHH#1, cXeM, OMOpHBIX BbIBOOB. HeoOxoaumo obpamiaTh BHUMaHHE HAa TEPMHUHBI, (DOPMYITHPOBKH,
PACKpBIBAIOIIME COACPIKAHUE TEX WJIM MHBIX SBJICHHI U MPOIECCOB, HAYYHbBIC BBIBOJBI U MPAKTUYECKUE
pekomeHanuu. JKenarenbHO OCTaBIATh B KOHCIEKTaX IIOJs, Ha KOTOPBIX JellaTh IOMETKH U3
PEKOMEH/IOBAHHOM JINTEPATYpbl, JOMOJHSIOLICH MaTepual MNPOCIYIIAHHOW JIEKIUH, a TakkKe
MOAYEPKUBAIOIINE OCOOYI0 BaKHOCTh TE€X MJIM WHBIX TCOPETHUYCCKUX MONOKEHUH. C LEnbl0 ySICHEHHS
TEOPETUYECKUX IOJIOKEHUH, pa3pelieHuss CIOPHBIX CUTyallii HEO0OXOIMMO 3a1aBaTh IPENOJaBaTEeo
YTOUHSIIOIIME BOMPOCHL. J{si 3aKperieHus COAEpIKaHUs JIGKIIMM B MaMSATH, HEOOXOIMMO BO BpeMs
CaMOCTOSITEJIbHONH paboThl BHUMATENBHO IMPOYECTh CBOM KOHCIIEKT W JONOJIHUTb €ro 3alucsiMH U3
yu4eOHHMKOB M PEKOMEH/10BaHHON IUTepaTyphl. KOHCIIEKTHpOBaHNE YHTAEMBIX JIGKLIIUH U UX MOCIeAYIOIas
nopaborka crocodcTByer 0oJiee Tiy0OKOMY YCBOEHHIO 3HAHWH, M TMO3TOMY SIBISIOTCS BakHOU (popmMoii
yueOHOMU JAESITEIILHOCTU CTYEHTOB.

MeTtoauyeckue yKazanus AJIsi CAMOCTOSITEIbHOM padoThl 00y4Yarommxcst

[IpouHoe ycBOeHHE M JIONTOBPEMEHHOE 3aKperjieHHe ydyeOHOro marepuana HEBO3MOXKHO 0Oe3
MPOJYMAaHHOM caMocTosATe/IbHOM padoThl. Takas pabora Tpedyer OT CTYJEHTA 3HAYMUTENbHBIX YCUJIUH,
TBOPUYECTBA M BBICOKOH OPraHM30BaHHOCTU. B X0/€e camMOCTOATENbHOI padOThl CTYIEHTHI BBIMOJHSIOT
CIIEAYyIOIMEe 3aJa4yu: J10padaThIBAlOT JIEKUMH, M3Y4alOT PEKOMEHJIOBAaHHYIO JIUTEPAaTypy, FOTOBATCS K
MPAKTUYECKUM 3aHSATUSAM, K KOJUIOKBUYMY, KOHTPOJBHEIM paboTaM MO OTAENbHBIM TEMaM JUCLUILINHEI.
[Ipu sToM 3dPdekTHBHOCTE yueOHOH IEATEeTBbHOCTH CTYAEHTa BO MHOTOM 3aBHCHT OT TOr0, Kak OH
pacnopsANICS BbICIECHHBIM JJIs1 CAMOCTOSATE/ILHOM paboThl 010 IKETOM BPEMEHHU.

Pe3ynbTaToM caMOCTOSTENBbHOW pabOThI ABISETCS MPOYHOE YCBOCHHE MATEPUAJIOB MO MPEAMETY
COTJIACHO MPOrpaMMbl JIUCLHUIUIMHBL. B uTore 31oii padoTsl (hopMupyroTes npodeccroHanbHble YMEHUs U
KOMIIETEHLIUH, PA3BUBAETCS TBOPUECKHI MOAXO0/ K PELUICHUIO0 BO3HUKIIUX B XO/€ yUeOHOH AeATEeIbHOCTH
npoOJIeMHBIX 3a/1a4, MMOSABISAETCS CaMOCTOATEIbHOCTH MBILIICHHUS.

Pemenue 3anay

[Ipu caMmoCTOSATEILHOM pEIIEHUH 3a/1a4 HYKHO 0O0OCHOBBIBATh Ka)/Iblil ITall pelIeHUs, HCXOs U3
TEOPETUYECKUX TMOJTOKEHUH Kypca. Eciu CTy1eHT BUIUT HECKONIBKO MyTeH perieHus npodaeMsl (3a1a4n),
TO HY)KHO CPaBHHMTb UX M BBIOpaTh caMblii paniMoHanbHbIH. [one3HO 10 Havyana BBIYMCICHUNH COCTaBUTH
KpaTKUU IJIaH pelieHust mpodieMbl (3a1auu).

Pemienne mnpoOneMHBIX 3a7ady WIM TNPUMEPOB CJEIyeT H3laraTb MOAPOOHO, BBIYMCICHUS
pacrionaraTh B CTPOrOM MOpSJIKE, OT/AEJsAs BCIIOMOraTe/IbHbIE BBIYUCIEHHS OT OCHOBHBIX. Pelenus npu
HEOOXOIMMOCTH HYKHO COITPOBOXKAATH KOMMEHTAPUSIMU, CXEMAMH, YEPTEKAMU U PUCYHKAMH.

Cnenyer mNOMHHTB, 4YTO pEIIEHHE KaXA0W yueOHOW 3aJayd JODKHO JIOBOJUTBHCS JI0
OKOHYATEJILHOr'0 JIOTHYECKOI'0 OTBETA, KOTOPOro TpedyeT yCIOBUE, U 10 BO3SMOKHOCTH C BHIBOJIOM.

[Tony4deHHBIN OTBET CIEAYET MPOBEPUTH CIIOCOOAMM, BHITCKAIOIMMH M3 CYIICCTBA JAHHOH 3a1auH.
[Tonesno Ttakxke (eciid BO3MOXKHO) pewlaTh HECKOJbKUMHM CHOCO0AMHM M CPAaBHUTL I10JIy4EHHbIE
pe3yJIbTATHI.

Pemienue 3amad JaHHOrO TUIIA HYKHO MPOAOIDKATH 0 NPHOOPETEHUs TBEPAbIX HABBIKOB B MX
PELLICHUH.

3agaya — 3TO 1ieNb, 3a/laHHas B ONPEJCICHHBIX YCIOBHUAX, PCIICHHME 3aJayd — IpoLece
JOCTHKEHHSI TOCTABJIEHHOM L[€JIH, TOMCK HEOOXOAUMBbIX ISl 3TOI'0 CPEJICTB.

ANTrOpUTM peLICHUS 3a/1ay:

1. BHuMaTelIbHO NpOYUTANTE YCIOBHE 3aJaHHsl U YSICHHTE OCHOBHOH BOMNpPOC, IPEACTAaBbTE
MIPOLIECCHI U SIBJICHUS, OTIMCAHHBIC B YCIIOBUH.

2. IloBTOpHO NpPOYTHUTE YCIOBUE IS TOro, 4roObl YETKO MPEACTAaBUTHL OCHOBHOWM BOIIPOC,
npo0OieMy, Helb PELICHUs, 3aJaHHbIC BETMYUHBI, ONMUPASICh HA KOTOPbIE MOXKHO BECTH IMOUCKH PEILICHUS.

3. Ilpon3BeauTe KpaTKylo 3aKuch YCIOBUS 3aaHUsI.

4. Ecmi Heo0X0IMMO COCTaBbTE TAOJIHUIY, CXEMY, PUCYHOK HJITH YEPTEK.

5. OnpenenuTe METO/ pelICHNUs 3aaHHs, COCTABbTE IJIAH PEIICHHUS.

6. 3anuIunuTe OCHOBHbBIE OHATUS, (POPMYJIbI, OIMCHIBAIOLHME ITPOLIECChI, MPEIJIOKEHHbIE 3a1aHHOM
CHCTEMO}I.



7. Halinure pemieHne B 001IeM BUJIE, BbIPa3HB HCKOMbBIE BEJIMYMHBI Yepe3 3a/1aHHbIe.
9. IlpoBepbTe NPaBUIBHOCTD PEIICHUS 3aaHUSI.

10. TIpon3BeuTe OLEHKY peabHOCTH MOJIYYECHHOTO PEeLIEeHUSI.
11. 3anuunTe OTBET.

9. Pa3pa6oT4yMK (pa3paGoTYMKH) NPOrpaMMabl.
K.T.H. Y’)KMHCKU U A.B.



