MMHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHNS
POCCHICKOW ®EJEPALIUN
@eﬂepaHBHoe rocyagapCTBCHHOC 6IOI[>K€THOG 06p3,30BaTeJII>HOG YUpPCIKIACHUC
BBICIIICTO 06pa30BaHI/I}I
«IATECTAHCKUI T'OCYJAPCTBEHHbBI YHUBEPCUTET»
®AKYJIbTET MATEMATHKU U KOMIIBIOTEPHBIX HAYK

ITPOI'PAMMA
Y4eOHoil NpaKkTUKH, HAYYHO-HCCJIeI0BATEIbCKO padoThI (1MO0JIy4YeHHe
NEePBUYHBIX HABBIKOB HAYYHO HCCJIEI0BATEIbCKOI PadoThI)

Kadenpa muckperHoit maTemMaTuku U HHOOPMATUKU
dakyabTeTa MAaTEMATUKHU U KOMITHBIOTEPHBIX HAYK

Oo0pa3oBaTenbHas NporpaMmMa 0akajgaBpuara
02.03.02 ®dynaamentanabHasi MHGopMaTHKA U HHPOPMALMOHHbIE TEXHOJIOTHHU

HanpasnenHocts (mpoduib):
NudopMaTuka 1 KOMNbIOTEPHbIE HAYKHU

dopma oOydeHHUs:
OoYyHasd

Maxauxkana, 2023



[TporpamMma y4eOHOI MpaKTUKU, HAYYHO-UCCIEA0BATEIBCKOM pabOTHI (MOIydYeHHe
MEPBUYHBIX HABBIKOB HAY4YHO HCCJEAOBATEIbCKOM paboThl) cocTaBiieHa B 2023
rogy B cooTBeTcTBUU ¢ TpeboBanusmu PI'OC BO — OakanaBpuar 1o
HanpasiieHuto noarotoBku 02.03.02 dynagameHTanbHas uHPOpMATHKA U
nH(OpPMAIMOHHBIE TEXHOJOTUU OT «23» aBrycta 2017r. Ne808.

Pazpabotuuk(u): kadenpa AMCKpETHOH MareMaTWuku W UHPOPMATUKH, A.-O.M.H Tpod.
Maromenos A.M., npenogasarens Mo6asos T.H.

Pabouas nporpamma IUCHUIUIMHBI OJOOpEHa:

Ha 3acelaHuu Kadeapbl JUCKPETHON MaTeMaTUKH U HHPOPMATUKH OT «28» deBpanst 2023 T.,

poTokoi Ne 6.

3aB. kadenpoii Maromenos A.M.

(moamuck)
u
Ha 3acenanun Meroanueckon komuccnt ®MuKH ot
«22» mapra 2023r., nporoxoi Ne 4.

e

[Ipencenarens Puzaes M.K.

(moamuck)

Pabouast nporpamMMa AUCIUIUIMHBI COTJIACOBAaHA ¢ YYeOHO-METOIUYECKUM
ynpasieHuem «31» mapta 2023 r.

=
A TP
—— / Y,

Havansauk YMY I'acanramxuesa A.T'.




AHHOTAIUS POrPAMMBI Y4e0HOIl MPAKTHUKH, HAY4YHO-HCCJIe0BATeIbCKOM
padoTHhI (MoJIy4eHHe MePBHYHBIX HABBIKOB HAYYHO HCCJIe0BaTEIbCKOM
padoThI)

VYyeOHast mpakTHKa, HAyYHO-UCCIENOBaTeIbCKass paboTta (MOIydeHUe
NEPBUYHBIX HABBIKOB HAYYHO HCCJEAOBATENbCKOM  pabOThl) BXOAWT B
00s3aTENIbHYI0 ~ 4YacTh  OCHOBHOM  MpodecCHOHaIbHOW  00pa3oBaTesbHON
nporpaMMbl  OakanaBpuata 1o HampaBienutro 02.03.02 ®dynpameHTanbHas
uHpopMaTuka W WHGOPMAIMOHHBIE TEXHOJOTHUH, W TPEACTABIsAET COO0OM BHI
y4eOHBIX 3aHATHUNA, HEMOCPEICTBEHHO OPHEHTUPOBAHHBIX Ha MPO(ECCHOHATBHO-
PAKTUYECKYIO MOATOTOBKY OOYYAFOIINXCA.

VYyeOHasi mpakThKa, HaydyHO-HCCIEAOBaTeNbCckas pabora (MOydeHue
MEPBUYHBIX HABBIKOB HAY4YHO MCCJIEIOBATEIbCKOM pabOThl) peanu3yeTcs Ha
(dakynpTeTe MAaTeMaTUKM U KOMIIBIOTEPHBIX HayK Kadeapod IuCKpeTHOH
MaTeMaTUKU U UHPOPMATUKHU.

OO111ee pyKOBOACTBO MPAKTUKOM OCYILIECTBISAET PyKOBOAUTENb MPAKTUKH OT
(akynpTeTa, OTBEYAIOLIMH 3a OOIIYI0 MOATOTOBKY M OPIraHM3alMI0 IPAKTHKU.
HenocpencTBeHHOE PYKOBOJACTBO W KOHTPOJIb BBINMOJIHEHUS IUIAHA MPAKTHKU
OCYILIECTBISIET  PYKOBOJAWUTEIb  MPAKTUKKM M3  4Huclia  IpodheccopcKo-
IPENOAABATENLCKOIO COCTaBa Kadeiphl.

YuebHasg mpakTUKa, HAy4YHO-UCCIIEIOBATENIbCKass pabora (MmoayuyeHue
MEPBUYHBIX HABBIKOB HAy4YHO MCCJIEIOBATEIbCKOW pabOThl) peanu3yeTcs Ha
¢dakynbpTeTe MaTEMAaTUKH U KOMITBIOTEPHBIX HayK W TIPOBOAUTCS Ha Kadenpax u B
Hay4dHbIX Jabopatopusx JAI'Y.

OCHOBHBIM CO/IEpKAaHUEM YYEOHOW MPAKTUKH, HAYYHO-UCCIEA0BATEIbCKOM
paboThl (MOJyYeHUE MEPBUYHBIX HABBIKOB HAYYHO MCCIIEIOBATEIHCKONW paOOThI)
SBJIIETCSL IPUOOPETEHNE MPAKTUYECKUX HABBIKOB MPOrpPaMMUPOBAHHUS HA SI3bIKAX
BBICOKOI'O YPOBHS TIpU  CAMOCTOSTEIBHOM M  KOJUIEKTUBHOM  PEILEHUHU
MOCTaBJICHHBIX 3374, a TAK)KE BBIIOJIHEHUE UHIMBUyaJIbHOTO 3a/1aHus JUis OoJiee
rIIyOOKOTO M3yUeHUs KAaKOT0-TH00 BOIMpoca MPoPeCCHOHAILHON A TEIHHOCTH.

VYyeOHas mpakTHKa, HAyYHO-UCCIENOBAaTEIbCKass paboTta (MOTydeHUe
NEPBUYHBIX HABBIKOB HAyYHO MCCIEA0BAaTENbCKOW padOThl) HaleleHa Ha
dbopMHpoOBaHUE CIEAYIONINX KOMIETEHIIUN BBITYCKHUKA: YHUBEpPCAIbHBIX — YK-1,
YK-3, npodeccnonanpanix — [1K-1, I1K-2, T1IK-3, TIK-4, ITK-5.

O0beM y4yeOHOW MPaKTHKW, HAYyYHO-UCCIENO0BATEIbCKOW paboThl (MOJy4YeHue
NEePBUYHBIX HABBIKOB HAy4HO UCCJIEI0BATENbCKON paboThI) (mo
nporpaMMupoBanunio) 18 3aueTHbIX equHUIl, 648 akageMHUUeCKUX 9acoB.
[IpomexyTOUHBI KOHTPOJIb B (hopMe 3ayéTa BO BTOPOM, YETBEPTOM M IIECTOM
CEMECTpaX.



1. Henu yueOHOM NPAKTHKH, HAYYHO-HCCJIEA0BATENbCKOH padoThI
(mosryyeHue NepBUYHBIX HABBIKOB HAYYHO MCCJIeI0BaTEIbCKOM
padoThI)

Henstmu  y4eOHOM MpakTUKHA, HAYIHO-UCCIEIOBATENBCKON  pabOTHI
(mody4yeHWe TEepPBUYHBIX HABBIKOB HAyYHO HCCIEIOBATENLCKON paboThI)
SBIISIIOTCA TMPUOOPETEHHE TMPAKTUYECKHMX HaBBIKOB paboTel Ha OBM,
3aKpEIUIEHUE TEOPETUYECKOW TMOATOTOBKH CTYIEHTOB M0 JUCHUILIMHAM
OIIOII, nayunThCs pemaTh MPAKTUYECKHE 3aJayd, Noub3ysick OBM,
3aKperieHue W YriayOJeHUe TEeOpEeTUYECKOM IMOATOTOBKM OOYy4Yarolierocs: B
cdepe peleHrss MaTeMaTUYeCKUX 3a/1adyd C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
TEXHOJIOTUIA U MPUOOpPETEHHE UM MPAKTUUYECKUX HABBIKOB U KOMIIETCHUUN B
obnactu mnpodeccuoHanbHOU JNeaTenbHOCTH. [loAroroBKa K OCO3HAHHOMY
UCIIOJB30BAaHUIO, KaK S3bIKOB IPOrpaMMHpPOBAHUS, TaK M  METOJOB
nporpammupoBanus. PopMHUPOBaHUE Y CTYJEHTOB HAy4YHOI'O, TBOPYECKOIrO
MOJXO0/a K OCBOCHHUIO TEXHOJIOTMM, METOJOB M CPEJICTB IPOU3BOACTBA
MPOTPaMMHOTO 00€CTICUEHUSI.

2. 3amayu y4eOHOW NPAKTUKH, HAYYHO-HCCJIEA0BATEILCKON PadOThI
(moJryyeHHe MepBUYHBIX HABBIKOB HAY4YHO HCCJIEe0BATEIbCKOM
padoThbI)

3agadamMu  y4eOHOM MPAKTUKH, HAYYHO-HCCIIEIOBATEIBCKON PabOThI
(moslydeHrne TIEPBUYHBIX HABBIKOB HAy4YHO HCCIIEIOBATEIILCKON pabOThI)
SIBJISIFOTCS:

— pa3BUTHE NMPO(HECCHOHATHPHOTO MBIIICHHS;

— IpuoOpeTeHNE MPAKTUYECKOIO OMbITAa MO BUAAM JIESITEIbHOCTH TEXHUKA
— pa3paboTka MNPOTPAMMHBIX MOJYyJIeH MPOTrpaMMHOTO OOecreYeHus
KOMIIBIOTEPHBIX CHCTEM, pa3paboTka W aaIMUHHCTPHpPOBAHHE Oa3 JIaHHBIX,
y4acTHUE B UHTErpaIliy MPOrpaMMHBIX MOAYJICH;

— MOJTrOTOBKa OyAyIIero CHenuaiucTa K CaMOCTOSITEIbHOM TpPYJI0BOM
JIeSITCIIbHOCTH;

— pa3BHUTHE U YIIIyOJICHHUE HABBIKOB MPOTPAMMHUPOBAHUS M CO3JaHUs 0a3
JTAHHBIX

— W3y4YCHUE U OCBOCHME MPOrPaMMHBIX CHUCTEM, MMAKETOB MPUKIATHBIX
MporpamMM, CeUAIU3UPOBAHHBIX TPOTPAMMHBIX MPOYKTOB.

3. Cnocodobl u ¢opMbl MNpOBeIeHUs] Y4YeOHOH NPAKTHKH, HAY4YHO-
HCCJIEI0BATEILCKON PpadoThl (MOJydyeHHe TNEePBUYHBIX HABBIKOB HAY4YHO
HCCJIeI0BATEIbCKOM padoThI)

YuebHas mnpakTUKa, HAy4YHO-UCCIIEIOBATENIbCKass pabora (MoyueHue
MEePBUYHBIX HABBIKOB HAYYHO MCCJIEJOBATEIbCKOM pabOThl) peaausyercs



CTAllMOHAPHBIM CIOCOOOM UM TMPOBOAMTCA Ha (aKyJbTeTe MaTeMaTUKH MU
KOMITBIOTEPHBIX HayK Ha Kadeapax u B HaAy4HbIX Jlaboparopusix AI'Y.

VYyeOHas mpakTHKa,

Hay4HO-UCCJIeIoBaTeNbcKas paboTa (MOTydeHUe

NEPBUYHBIX HABBIKOB HAYYHO UCCIIEI0BATEILCKON PabOThI) MPOBOAUTCS B (popMe:
® [IOJy4YEHUS IEPBUUYHBIX MPO(ECCUOHATBLHBIX YMEHUN U HABBIKOB,
® Hay4HO-UCCJEN0BaTeNbCKas padoTa

4. IlepeyeHb MIIAHNUPYEMbIX Pe3yJIbTATOB 00yUYeHHs MPHU MPOXOKIECHUU
NPAKTUKH, COOTHECEHHBIX C IVIAHNPYEMbIMHU Pe3yJIbTATAMM OCBOCHUS
00pa3oBaTe/IbHOI MPOTrPAMMBI

B pesynbrare

IMPOXOXKACHUA

(HaumeHoBaHue

npakmukuy) y odydarouierocs GOpMUPYIOTCS KOMIIETEHIIMHU U 110 UTOTaM MPaKTUKU
OH JIOJKEH MPOJIEMOHCTPUPOBATH CIIEAYIONINE PE3YIIbTATHI:

Kox u nHamMmenoBaHue
KOMIIETCHIINH u3

OIIOIT

Kox U HaMMEHOBaHHE
WHIUKATOpa IOCTHKEHHUS
KOMIIETEHIIMH BBITYCKHHUKA

IInanupyemslie pe3ynbTaThl
00y4eHUs (mokazarenu
JOCTUIXKCHHUA 3aJaHHOTO YPOBH:A
OCBOCHMS KOMIIETCHIIUH)

[Ipouenypa
OCBOECHUA

YK-1.Cnocoben
OCYIIECTBIISATh
TIOUCK,
KPUTHYECKHUU
QHAIN3 U CHUHTE3
uH(popMaluuy,
IIPUMEHSTD
CHUCTEMHBIN
HOIXO0[
pelieHus
IIOCTaBJICHHBIX
3a/1a4

TSt

VYK-1.1.3naer 3HaeT: CTPYKTypy 3aznad B
IIPUHIUIIBI coopa, | obnmacTu MaTE€MAaTHKH,
oTbopa u 0O0OOIICHUS | TEOPETHUCSCKOM MEXAHUKU H
uHpOpMaLnH. ¢busnku, a Takke 0a30BbIC
COCTaBJISIONINE TAKUX 33]1a4.
YmMmeer: aHaJIM3UPOBAThH
MTOCTAaHOBKY TaHHOU
MaTeMaTH4YECKOI 3a7a4H,
HEOOXOaUMOCTh W (WJIH)
JOCTaTOYHOCTh
nHdopmanuu TUIS ee
peTIeHHS.
Brnaneer: naBbikamu cOopa,
otbopa u 000011IeHUS
HayyHOW WHpOpMAIUu B
o0JacTd ~ MaTeMaTUYeCKHX
JUCITUTLINH.
VYK-1.2.Ymeer 3Haer: HPUHLIMTIBI
COOTHOCHTH MaTeMaTH4eCKOro
pa3HOPOHBIC SIBJICHUS U | MOJICIIUPOBAHUS
CUCTEeMATHU3UPOBATh HX | PAa3HOPOIHBIX SIBIICHUH,
B pamMKax W30paHHBIX | CHCTEMATHU3allMd  HAyYHOU
BUJIOB uHdopmanuu B oOnactu
npodecCuoHATIbHON MaTeMaTUKH u
NeSITeTbHOCTH. KOMITBIOTEPHBIX HayK.
YwMmeer: CUCTEMHO
MNOJIXOAUTh K  PELICHHIO
3aJad = Ha  Pa3sHOPOMIHBIC
SIBIICHUS B obnacTtu
MaTeMaTHKU "
KOMITBIOTEPHBIX HayK.
Bnaneer: HaBbIKaMH

cucreMaTu3anmnu

3amura oT4YeTa.
Kontpouns
BBIIOJTHEHUS
WHIUBUIyJIbHO
ro 3aJaHus




Pa3HOPOIHBIX SIBJICHUU
nyTeM MaTEMATHYCCKUX
WHTEPIPETALHHA U OLIEHOK.

VK-1.3.meet
PaKTUYCCKHIA OTIBIT
paboThI c
UH(POPMAIMOHHBIMHA
HUCTOYHHUKAMH, OIIbIT
HAYYHOTO TIOUCKaA,
CO3JaHUusA Hay4YHBIX
TEKCTOB.

3Haer: COBPEMEHHBIE
MeTonbl cOopa ¥ aHaiIHM3a
HAyYHOTO  MaTepuaia C
UCIIOJIb30BaHUEM
MH(POPMALIMOHHBIX
TEXHOJIOTHUi; OCHOBHBIE
METOIbI paboThI c
pecypcamu cetu MHTepHeT.
YmMmeer: IIPUMEHSATH
COBPEMCHHBIE ~METOIBl W
cpeacTsa
aBTOMATU3UPOBAHHOTO
aHalM3a W CHUCTEMaTH3aIlUH
HaY4HBIX JTaHHBIX;
MPAKTUYECKH HCIIOJIb30BaTh
Hay4YHOOOpa30oBaTeIbHbIC
pecypcesl HNurepner B
HaYYHBIX HCCIICIOBAHUSX U B
TSI TeTbHOCTH neiarora.
Brnapneer: HaBBIKaMHU
WCTIOJIb30BAHUS
MH()OPMAIIMOHHBIX
TEXHOJIOTHI B OpraHU3aIlUuH
U TPOBEICHUU HAYYHOTO
WCCIIC/IOBAHMSI,  HAaBBIKAMH
UCIOJIb30BAHUSA
COBpPEMEHHBIX 0a3 JaHHBIX;
HaBBIKAMH IPUMEHEHUS
MYJIbTHMEIUIHBIX
TEXHOJIOTHH 00paboTKH |
MIPEICTABICHHS
uH(pOpMaIHH; HaBBIKAMHU
aBTOMATH3AIMHA TTOJTOTOBKH
JOKYMEHTOB B Pa3IMYHBIX
TEKCTOBBIX M TpadUIecKux
penakTopax.

YK-3.
OCYILECTBIISATh
COLMAJIBHOE

Cnocoben

B3aUMOJCHCTBUE U

peann30BbIBATh
CBOIO  pOJb
KOMaH/1e

B

VYK-3.1.3naer
pa3jnyHble TpPHUEMBI U
croco0  conuanm3aun
JTAYHOCTH 51
COIMAJILHOTO
B3aMMOIEHCTBHSL.

3HaeT: pa3IuYHbIE CPEJICTBA
KOMMYHHKAITUU B
HAY4YHOUCCIIEN0BATEIbCKON
u o0Opa3oBaTenbHOI
JEeITEIIbHOCTH; CITOCOOBI
YCTaHOBJICHHS] KOHTaKTOB U
IO IJICPIKAHUS
B3aMMO/JICHCTBHS c
cyOBeKkTamMu
00pa3oBaTeNBHOIO IMpolecca
B YCIIOBHUSIX

3amuTa oT4era.
KonTpons
BBITTOJTHEHUS
WH/IMBUYAJIbHO
ro 3aJaHus




MOJUKYJIbTYPHOUH
00pa3oBaTeNbHOH  CpEJbl.
Ymeer: HCIIOJIb30BaTh
METOJIbl  MCUXOJOTHYECKOM
JTUArHOCTUKHU JJIsS pelIeHUus
pa3MYHBIX 3a7a4 B 00JacTH
o0pa3oBaHHs;  Y4YHUTHIBATh
pa3uyHbIe KOHTEKCTBI
(conmanbHble, KYJIbTYPHBIE,
HaI[MOHAJILHBIC), B KOTOPBIX
MPOTEKAIOT
o0Opa3oBaTelbHbIC
MIPOLIECCHI.

Bnaneer: crocobamu
OpUEHTAIlMM B HCTOYHUKAX
uHpOopMaIU (>KypHabl,
caiiTel,  0OpazoBaTebHbBIC
MOpTaJIbI U T.J.); CIIOCOOAMHU
OCYIIECTBICHHS
TICUXOJIOTHYECKON
MTOJIICPIKKH "
COIIPOBOXKACHHUS, CIIOCO0AMU
MIPEIYTIPEK ICHUS
HEaJIeKBaTHOTO MOBEACHUS U
IIpaBOHAPYIICHUM.

VYK-3.2.Ymeer crpouth
OTHOUICHUS c
OKpYXaroLuMu
JFOJIBMH, C KOJIJIETAMH.

3Haer: 0COOCHHOCTU
COLIMAJIBLHOrO MapTHEPCTBA B
cucteMe OoOpa3oBaHHSI U
HAYYHOUCCIICIOBATEIbCKOU
JIEATEIHLHOCTH.

Ymeer: BBIOOPOYHO u
CUCTEMHO  aHAJIM3UPOBATH
B3aMMOOTHOIICHHUSI ~ MEXIY
KOJUIETaMHA B CBOEH
oOpazoBaTenpHOM U (WIIK)
HAYYHOUCCIIEN0BATEIbCKON
JeSITeIbHOCTH. Brnaneer:
crocobamMy B3aMMOJIEHCTBUS
C IOpyruMH  CyOBEKTaMHu

00pa3zoBaTenbHOTO
npoiiecca; criocobamu
MIPOEKTHOMN "
WHHOBALMOHHOU
NEeSATeTbHOCTH B
o0pa3oBaHMM ¥ HAyYHBIX
HCCTIEIOBAHUSX.
VK-3.3.1meet 3HaeT: LEHHOCTHbIE OCHOBBI
MPaKTUYECKU I OTBIT | MpodheCcCHOHATHEHOM

ydacTusi B KOMaHAHOMU
paboTe, B COIMAIBHBIX
MPOEKTax,

JesaTenbHOCTH B cepe
oOpa3oBaHms; OCOOCHHOCTH
COIIMAJIBHOTO MapTHEPCTBA B




pacrpeneneHust pojiei B
YCII0BUSAX KOMAaHJHOT'O
B3aMMOJICHCTBUSL.

cHUCTEME
CII0COOBI
npodeccrnoHaIbHOTO
CaMOITIO3HAaHUA nu
CaMOpa3BUTHS.

oOpaszoBaHus;

YmMmeer: YYHUTBIBATH  BO
B3aUMOJICHCTBUAX B
KOJUIEKTHUBE pa3IuyHbIe
0COOEHHOCTH KOJLJIET;
OCYILECTBIATh  MPOEKTHYIO
JeSITeIbHOCTD c
HCII0JIb30BAHUEM
COBPEMEHHBIX TEXHOJIOTHIA;
KOOpJIMHUPOBATh
NESITeIbHOCTh  COLMAJIBHBIX
IIapTHEPOB. Buiageer:
OIpeIeIEHHbIMU  HaBBIKAMU
paboThI B YCIIOBUSAX
KOMaHJIHOT'O
B3aUMOJCUCTBUS B CBOEH
IIPOEKTHOM JESTENbHOCTH B
obmactu  oOpa3zoBaHus U
Hay4HbIX UCCIICJOBAaHUM.

IK-1.
CriocoOHOCTE
JIEMOHCTpAIAH
00IIeHAYYHBIX
0a30BBIX  3HAHMI
MaTeMaTUYeCKUX
U  €CTECTBEHHBIX
HayK,
byHIaMeHTaJIbHO
i uHbOpMATUKU U
MH(OPMaLIMOHHBIX
TEXHOJIOTHUH.

IIK-1.1. 3HaeT OCHOBBHI
Hay4YHOUCCJIEA0BATEIIbC
KO  JCATEIBHOCTH B
o0iractu
UH(POPMALIMOHHBIX
TEXHOJIOTH,
Hay4HbIE
TEOPUHU
MH(}OPMaLMOHHBIX
CHCTEM.

HUMECT
3HaHUA B

3Haer: 00pazoBaTenbHbIN
CTaHIApT U  MPOTPAMMBI
JOIITKOJIPHOTO, HAYaIBHOTO
00111er0, OCHOBHOT'O OOIIIEr0,
CpEIHEeTO o0b1ero
o0pa3oBaHMs; METOIUYECKUE
OCHOBBI TIpeToIaBaHMs
TUCIUIUIMH MaTeMaTUKH U
MH(OPMATHKH. YmMmeer:
npodeccrnoHantbHO TPaMOTHO
TIOJTB30BAThCS
OpTraHU3aI[MIOHHOMETOYEC
KHM U y9eOHOMETOINICCKUM
obecrnieueHreM
o0OpazoBaTenbHON
MIPOTPaMMBbI
COOTBETCTBYIOIIETO YPOBHHI.
Bnaneer:

TICUXOJIOTOIIeIar OTHYECKUMHU
Y METOJIMYECKUMHU OCHOBAMU
MperoaBaHusl  JTUCITUTUIAH
MaTeMaTHKU u
MH(OPMATHKH.

3ammura oT4era.
KonTponb
BBITIOJTHEHUS
WHIUBUIYAIBHO
r'0 3a/IaHUs

ITK-1.2. YMmeer
NPUMEHSTH TOJTydYEeHHBIE
3HaHUST B oOjactu
(byHIaMeHTaJIbHbBIX

HAYYHbIX OCHOB TEOpUH

3HaeT: Ha  JOCTaTOYHO
BBICOKOM YpOBHE YyueOHBIE
Kypchl ~ MaTeMaTHKU |
nHpOpMATUKK B  paMKax
IPOrpamMMbl




uHpopManuu U pemarhb
CTaHJapTHBIC 3a7aud B
cOoOCTBEHHOM
HAyYHOMCCIIEIOBATENhC
KO JIeSITeTbHOCTH.

COOTBETCTBYIOILIETO YPOBHS.

YMmeeT: oleHuBaTh 00bEM
MaTtepuaia, He00XOIMMOTro
JUIS  OCBOCHHSI TOTO WJIH
WHOTO IPOrPaMMHOTO
BOIpOCa B obmactu
MaTeMaTHK! u
UH(POPMATHKH;

yCTaHABIIUBATh CBSI3U MEXKIY
Pa3IMYHBIMU  TIPEIMETHBIMU
paszenaMu ¢ y4eTOM YPOBHSA
MOATOTOBKU U TICHUXOJIOTUH
JAaHHOW ayJTUTOPHUHU.

Bnaneer: JIOCTaTOYHOM
nHdopmanuen 0
COBPEMEHHOM  COCTOSTHUHU
pa3BUTHSI Pa3IMYHBIX
obnmacTeli MaTeMaTUKH U
nHpOpMaTUKH u 00
AKTyaJTbHBIX BOIIPOCax

NpenoJaBaHusl MaTeMaTHKH
1 MHQOPMATHKH.

IIK-1.3. Hmeer
MPAKTUYECKUI OIIBIT
Hay4HO-
HCCIIEA0BATEILCKOM
JIeITEIIbHOCTH B 00J1aCTH
UH(POPMALIMOHHBIX
TEXHOJIOTHH.

3HaeT: pasHble IOIXOIbl K
OIIPEIECTICHUIO OCHOBHBIX
HOHATUH MaTEMaTHKW;
OCHOBHBIE HOHSATHUS
MH(POPMATHKH;
(bopMyITHPOBKH
MaTEeMaTHYECKHX
YTBEPXKICHUN npu
pPa3IMYHBIX M3MEHEHHUSIX MX
HUCXOJHBIX YCIIOBUH;
pa3IuyYHbIE A3BIKU
MIPOrpaMMHUPOBAHHUSL.

YMmeeT: oneHUBaTh 00bEM
MaTepuana, HeoO0XOAMMOTro
JUIE  OCBOGHHSI TOTO HJIH
HUHOTO IPOrPaMMHOTO
BOMpPOCa TIO MaTeMaTHKE H
nH(pOpMaTHKe.

Bnaneer: METOTUKOMI
U3JI0KEHUS OCHOBHOT'O
MaTepuaa TOTO WA
Jpyroro paszziena
MaTeMaTHKH "
UH(POPMATUKH 1o
porpaMme JTAaHHOM
o0pa3oBaTenbHOI

OpraHu3aIyy.




[TK-2. Cnocoben k
MPETOAABaHUIO 10
nporpamMMam
pohecCHOHATTEHO
ro oOy4eHus,
CpeIHEero
npodeCcCHOHATBHO
ro oOpazoBaHus
(CITIO) u
JIOTIOJTHUTEIILHBIM
po¢eCCHOHAIIBH
BIM TIpOrpamMMam
(ALID),
OpPUEHTUPOBAHHBI
M Ha
COOTBETCTBYIOIIU
51 YPOBEHb
KBaJIM(DUKALIUH.

[K-2.1.
OCHOBHBIE
peLeHus
3azad4,
METO/bI
UH(POPMALMOHHBIX
TEXHOJIOTHIl.

3HaeT
METOAbI
MPUKJIIATHBIX
COBPEMEHHBIE

3Haer: 00pazoBaTenbHBIN
CTaHIApPT ©  IPOTPAMMBI
poheCCUOHATLHOTO
o0y4eHus, CpeaHEero
poheCCUOHATLHOTO
obopazoBanuss  (CIIO) wu
JOTIOJTHUTEIIHHBIM
npodeccnoHaTbHBIM
nporpammam (ITIT.

YMmeeT: mpodeccHoHaIbHO
IpPaMOTHO MI0JIb30BAThCS
OpraHM3alMOHHOMETOIYEC
KHM U Y4eOHOMETOAMYECKUM
obecrieyeHneM
o0pa3oBaTebHON
IPOrpamMMbl
COOTBETCTBYIOLIETO YPOBHS.
Bunapneer:
MICHXOJIOTONEarOrMYECKUMHU
U METOJAMYECKMMH OCHOBAMH
MPENoIaBaHus  JAUCIUILINH
MaTeMaTHKU u
WH(POPMATHKH.

[1K-2.2.
KOPPEKTHO  O0pOpMHUTH
pe3yNbTaThl  HAYYHOTO
Tpy/la B COOTBETCTBUU C
COBPEMEHHBIMH
TpeOOBAHUSAMU.

VYmeer

3Haer: Ha JIOCTATOYHO
BBICOKOM YPOBHE Y4YeOHBIC
KprI)I MaAaTCMAaTUKU n
nHOOPMATUKK B  paMKax
IIPOrPaAMMBI

COOTBETCTBYIOLIETO YPOBHSI.

YMmeeT: oneHUBaTh 00bEM
MaTepuaga, Heo0XOAMMOro
JUIE  OCBOGHHSI TOTO WU
WHOTO MIPOrPaMMHOTO
BOITpoOca B obnactu
MaTeMaTHKU u
MH(POPMATUKH;

YCTaHABIIMBATh CBSI3U MEXIY
Pa3TUYHBIMH  TIPEIMETHBIMU
paszenaMu ¢ y4eToM YpOBHS
MOATOTOBKU U TCHUXOJIOTUH

JAHHOMN ayIUTOPUH.
Bnaneer: JOCTaTOYHOMI
nHpopmanuen 0
COBPEMEHHOM COCTOSIHUM
pa3BUTHUSA pa3InYHBIX
obnacTeii MareMaTWKH H
nH(OPMATUKU u 00
aKTyaJIbHBIX BOIIpOCax

MPEToIaBaHMsl MaTeMaTHKH
1 MTH(QOPMATHKH.




[1IK-2.3. Nmeer | 3HaeT: pa3Hble MOAXOAbI K
NPaKTUYECKUN OTIBIT | OTIPECICHUIO OCHOBHBIX
UCTIOJIb30BaHUS CEeTH | IOHSATHH MaTEeMaTHKH;
Wutepwer, OCHOBHbIE HOHATHS
AHHOTHPOBAHUS, UH(POPMATHKH;
pedepupoBanus, (bOopMyITHPOBKH
oubMorpaguIecKoro MaTeMaTHYECKHX
pa3bICKaHUS U | YTBEpXKACHUI npu
OIHCAHMSI, ONBIT PAOOTHI | PA3JIMYHBIX WU3MEHEHUAX WX
c HAYYHBIMH | HCXOJHBIX YCIIOBHUH;
UCTOYHUKAMHU. pa3uyHbIC SI3BIKU
[IpOrpaMMHUpPOBaHUA. Y MEET:
OLICHUBATh 00BeEM
Marepuaga, HEOO0XOAUMOI0o
JUIE  OCBOGHHSI TOTO HJIM
WHOTO IPOrPaMMHOTO
BOMpPOCa 10 MaTeMaTHKE H
nHpopMaTHKe 1o
porpaMmam
poheCCUOHATILHOTO
oOy4eHwus, CpEeIHEero
poheCCUOHATLHOTO
oOpazoBanuss  (CIIO) wu
JIOTIOJTHUTEIIbHBIM
npodeccnoHATbHBIM
nporpaMmmam (JITTIT).
Bunapgeer: METOAUKON
U3JI0KCHUS OCHOBHOT'O
MaTepuaia TOTO 17031
Jpyroro paszznena
MaTeMaTHKU "
UH(POPMATUKH 1o
mporpaMmam
po¢eCcCHOHATBLHOTO
oOy4eHwus, CpPEIHEro
npo¢eCcCHOHATBLHOTO
OpazoBaHUs (CI1IO) u
JIOTIOJTHUTEIBHBIM
npo¢eCCUOHAIBHBIM
nporpammam (JIIT).
[1K-3. IIK-3.1. 3HaeT | 3HaeT: pas3HbIe MOJIXOIbI K
CrocoOHOCTh K | METOAMKY YCTAaHOBKH U | OIPEJEJICHUIO OCHOBHBIX
YCTaHOBKE, aJIMUHUCTPUPOBAHUS MOHATUI MaTEeMaTHKH;
a/IMUHUCTPUPOBAH | MPOrPAMMHBIX CHCTEM. | OCHOBHBIE HOHATHS
u 10 nH(}OPMATUKH;
MIPOTPaMMHBIX (bopMyITHPOBKH
CHCTEM; K MaTeMaTHIECKUX
peanu3auu YTBEPKICHUN npu
TEXHUYIECKOTO Pa3MYHBIX H3MEHEHUSX HX
COIIPOBOXKJICHUS MCXO/HBIX YCIIOBHUH;
WH(POPMAITMOHHBIX pa3uHbIe SI3BIKA
CHCTEM; K MIPOrpaMMHUPOBAHNS;




POTrPaMMHBIMHU
KOMILJICKCaMH.
UHTETpaluy
UH(POPMALIMOHHBIX
CHCTEM C
UCTIOJIb3yEMBIMU
anmapaTHo

Ywmeer: YCTaHABJIUBATh
CBSI3M MEXIY pa3TUYHBIMU
MpEeIMETHBIMU pa3JeiaMu C
y4eTOM cneuuuku
MaTeMaTHKU u
UH(POPMATUKH
He00XO0oINMBIE TS
(¢hopMUpOBaHHS BBIBOJOB II0
COOTBETCTBYIOIIUM
HayYHBIM  HCCIICIOBaHUSIM.
Bnageer: omnpeneneHHbIMU
HaBBIKaMU TUTAHUPOBAHUS U
mpoBeJieHUusT  paboThl 1O
COOMpaHHUIO,
00pabaThIBaHHIO u
UHTEPIPETUPOBAHUIO
JTAHHBIX COBPEMEHHBIX
HAYYHBIX MCCIIEIOBAHUM,
HE0O0XOIMMBIX VIS
(¢hopMupOBaHUs BBIBOAOB IO
COOTBETCTBYIOIIUM
HAyYHBIM HCCIIEIOBAaHUSIM.

[1K-3.2.
peaan30BhIBATH
TEXHUUYECKOE
COIIPOBOKCHHE
UH(pOPMaIMOHHBIX
CHUCTEM.

Ywmeer

3HaerT: pa3zHooOpa3HbIe
dbopMBl  TpomaraHiel U
MONyJsApU3alMil  3HaHUM B
o0jacTh  MareMaTHUKd U
MH(OPMATUKH. VYmeer:
IJIAaHUPOBATh U3JI0)KEHUE
Ppa3IMYHBIX 0a30BbBIX
BOIIPOCOB U3Y4YEHUS
MaTeMaTHKU u
MH(OPMATUKH B JTOCTYIHOU
JUIs  JAHHOM  ayIUTOpUHU
dbopwme. Brnaneer:
OIIpEAEIEHHBIM OIIBITOM
MJIAHUPOBAHUS u
MIPOBEACHUSA DKCKYpPCUN JUIS
IIpOIaraHibl u
MOMyJNSpU3alliid 3HAaHUKM B
o0nacTh  MaTeMaTUKU |
MH(OPMATHKH.

IK-3.3. Nwmeer
MPAKTHYECKUN OTIBIT
pa3pabOTKu MHTETPAIUU
UH(OPMAIMOHHBIX
CUCTEM c
HCIIOJIb30BaHUEM
anmapaTHOIPOTPaMMHBI
X KOMILJIEKCOB.

3Haer: COBpPEMEHHBIE
METOJIbl TIO0  COOHpaHuIo,
00pabaThIBaHUIO u
WHTEPIPETUPOBAHUIO
COBPEMEHHBIX HAyYHBIX
HCCIIEJOBaHUIA,
HEO0O0XO0IMMBIX JIST
(¢hopMUpOBaHHs BBIBOJOB IO
COOTBETCTBYIOIIUM
HAayYHBIM  HCCIIEIOBAHUSIM.
YMeeT: mpuBJIeYb BHUMAHUC




00yJaronmxcst K
MaTeMaTHYCCKUM u
KOMITBIOTEPHBIM HayKaM.
Bnaneer: HaBBbIKAMH
MpOBEICHUST  PabdOTBI  TIO
COOMpPaHHUIO,
00pabaThIBaHHIO u
UHTEPIPETUPOBAHUIO
COBPEMEHHBIX HAYYHBIX
HCCIICAOBaHUIA,
HEOOXOUMBIX TUIst
(hopMUpOBaHHS BBIBOJOB II0
COOTBETCTBYIOLIIM
HAyYHBIM HCCIICIOBAHUSM.

I1K-4.
CnocoOHOCTh
MIPUMEHSTH B
poeCCUOHAIBHO
U [OeITEIHLHOCTH
COBPEMECHHEIC
SI3BIKU
POrpaMMHUPOBaH
I ©U  METOIbI
napasieabHON
00paboTKn
JIAHHBIX,
OTICPAIIMOHHBIE
CHUCTEMBI,
3JICKTPOHHBIC
OuOIMOTEKN 51
MaKeThI
porpamm,
CeTeBbIC
TEXHOJIOTHH.

IIK-4.1. 3Haer
COBpPEMEHHBIC SI3BIKH
porpaMMUpOBaHUs U
METOJIbl  MApaJIIEIbHON
00paboTKu JTAHHBIX.
3HAKOM C COJEp’KaHUEM
Enunoro Peectpa
Poccniickux mporpamm
IS 3JICKTPOHHBIX
BBIUKCIIUTEIIBHEIX
MAaIllMH 1 0a3 TaHHBIX.

3Haer: OCHOBBI
MaTEeMaTHYeCKOTro aHallu3a 1
pa3IuyHbIe MIPUIIOKEHUS
¢ hepeHIHaTBEHOTO u
WHTETPAIbHOTO HCYHCICHUS
B MaTeMaTHICCKHX u
€CTECTBEHHBIX HayKax;
COBPEMEHHBIC SI3BIKH
MIPOrpPaMMHUPOBAHUS u
COBPEMEHHBIC
nH(OpPMaLIMOHHbBIE
TEXHOJIOTHH.
MIPUMEHSITh

g hepeHIMaTBEHOS u
WHTErpalbHOE  HCYHCICHUS
JUISE  PEIICHUS  Pa3IMYHBIX
3aad4  MaTeMaTHYeCKUx U
€CTECTBEHHBIX HayK;
COCTaBJATh MPOTPaMMbl Ha
COBPEMEHHBIX SI3BIKAX
MPOrPaMMHUPOBAHHSL.
Brnaneer: 0a30BBIMU
METOJITaMHU
nuddepeHInaITbHOTO u
WHTETPATBHOTO HCYUCIICHUN;
HaBbIKaMU
MIPOrPaMMHUPOBAHHUS
COBPEMEHHBIX SI3bIKaX.

VYMmeer:

Ha

[1K-4.2.
pEAN30BBIBATH
YHCIICHHBIC METO/IbI
pemICHuA IMPUKIAJHBIX
3a1a4 B
npodecCuOHATbHON
chepe  IEATETBHOCTH,
MIaKeThl IIPOTPaMMHOIO
obecrieueHus,
OIepalvOHHbIE

Ymeer

3HaeT: 00nacTu MpUMEHEHUS
nudepeHIaIbHOTO u
HMHTETPAIIbHOTO MCUMUCIICHUS;

paszIuyHbIC SI3BIKU
MPOrpaMMHUPOBAHUSI.

YMeer: pemarb  3a1ayu,
CBS3aHHBIE: c
HCCIIeJOBaHUEM CBOMCTB
byHKIHII u ux

IIPOMU3BOJHBIX, C M3YUCHUCM




CHCTEMBI, JJIEKTPOHHbIE | (YHKIMOHAIBHBIX PSIOB, C
OMONMMOTEKH,  CETEBBIC | OLCHKOU HOTPEIHOCTH
TEXHOJIOTHH. anmnpoKcUManuu  (QyHKIMIA;
MPUMEHSTh pasin4HbIe
S3BIKA MIPOTPAMMHUPOBAHMS B
YHCIICHHOM aHaJIn3e.
Bnaneer: METOIaMHU
Qg QepeHInaIbHOrO
WCYUCIICHUS s
UCCIeIOBaHus  (PYHKUIUH |
HaBBbIKAMU HPUIIOKEHUS
MHTETPAJIBHOTO HCUUCIICHUS
K FeOMeTpHH, (PU3HKE.
I1IK-4.3. HNwmeer | 3Haer: METO/BI
HPaKTUYECKUH OMBIT | UCClleloBaHUS  (DyHKIMM ¢
pa3pabOTKN MHTETPALMU | IOMOIIBI0  MPOU3BOJHBIX,
UH(POPMALIMOHHBIX BBIUUCIIEHUS] ~ MHTErpajios;
CHUCTEM. METOIBI UCCIICIOBaHHS
CXOJIUMOCTH PsI0B;
YHCJICHHBIC METOBI
aHaIu3a; COBpPEMEHHBIE
WH(POPMAIOHHbIE
TEXHOJIOTUH. VYmeer:
MIPUMEHSTh METO/IBI
uccieioBaHusl (QYyHKUMHA C
MOMOIIBI0  MPOW3BOMAHBIX,
BBIUUCIICHUS] WHTETPajioB U
METOIBI UCCIICIOBaHHS
CXOJIUMOCTH psi10B B
YUCIIEHHOM  aHallu3e ¢
HCTOJIb30BaHUEM
COBPEMEHHBIX
MH(pOPMAaIMOHHBIX
TEXHOJIOTHM. Brnaneer:
HaBbIKAMU pEIICHUs 3a/ad
YHUCJIEHHOTO  aHajM3a ¢
WCTIOJB30BAaHUEM  METOJIOB
Qg depeHInaIbHOro "
MHTETPAIBHOIO0 HCUUCIIEHUM.
[IK-5. Cmnocoben | IIK-5.1. 3Haert | 3HaerT: METO/IbI cbopa
UCMOJIb30BaTh B | TpeOOBaHUS K | uHbOpMaMu VYmeer:
Ne/1arOrMYeCKOn METOAMYECKOMY U | 0OOCHOBBIBATh M BKIJIIOYATH
JeSITebHOCTH He/1arornyeckoMy PUPOJHOKYIBTYPHbIE
Hay4yHbl€ OCHOBBI | 00ECIIEUEHUIO MPOTpaMM | OOBEKTHI B
o0pa3oBaHUs B | IpOo(ecCHOHATBHOTO 00pa3oBaTeNbHYIO0 Cpely H
chepe 0o0yJeHusI, TpoIIeCcC oOyJeHus
UH(POPMALMOHHBIX | JOMOJHUTEIbHBIX MaTeMaTHKe; HCII0JIb30BaTh
" poeCCHOHATBLHBIX BO3MOYKHOCTH
KOMMYHHKAIIMOHH | IPOrpamm; 3HAeT | COLMOKYJIBTYPHOH  Cpe.bl
BI X TEXHOJIOTHH. | METOAMYECKHE OCHOBHI | perHoHa B EIsIX
IPernoIaBaHus JOCTIKEHHUSI  Pe3yJbTaToB
poeCCHOHATBHBIX o0y4YeHHSI MaTeMaTHKe




JUCLIUILINH.

Bnaneer:  ymeHusimu
MIPOEKTUPOBAHUIO
9JIEMEHTOB MPEAMETHOMN
Cpe,[[bl MaTEMaTuKu C
y4eToOM BO3MOKHOCTEHN
KOHKPETHOT'O0 PEruoHa

o

[1K-5.2.
IUTAHUPOBATh
JCKITHOHHbBIE U
CEMHHAPCKHE  3aHATHUS
o porpaMMam
pohecCHOHATLHOTO
00yJeHUsI.

VYmMmeer

3Haer: KOMITOHEHTBI
00pa3oBaTeNbHON Cpelbl |
ux TUIaKTHYECKHe
BO3MOKHOCTH; HPUHIMIIBI U
MOAXOJbl K OpraHu3aluu
NpEeIMETHOM  cpeapl  JUIs
oOyueHus MaTeMaTHKE;
MPUPOJHOKYIBTYPHOE
CBOEOOpa3ne  KOHKPETHOTO
peruoHa, rae
OCYILIECTBISETCS
oOpazoBarenbHas
JeSITeNIbHOCTD
TUTAHUPOBATh pas3inYHbIe
BU/IBI JESITEIIbHOCTH
o0y4Jaronmxcst B
00pa3oBaTeNbpHOM  IIPOLIECCe
0 MaTeMaTHKe;, MPUMEHSThH
MpUEMbl, HaIlpaBJICHHbIE Ha
noJiepKaHne
MO03HABATEIBHOTO HWHTEpeca
Bumageer:  ymenusmMum 1o
TJTAHUPOBAHUIO pa3HbIX
BUJIOB JeSITeTbHOCTH
00y4aromxcs npu
00y4eHUU MaTEMaTHUKe.

Ywmeer:

ITK-5.3.
MIPaKTHYECKUI
[IPOBEICHUHN
WHJVBHTyAJIBHBIX
3aHATUN IIpenoaaBaHus
Hay4HBIX OCHOB
0a30BbIX AUCIUILIUH.

HNmeer
OIIBIT

3HaeT: OCHOBHBIE MPOOIEMBI
COBPEMEHHBIX
MaTeMaTH4eCKUX HayK;
CIIOCOOBI OpraHu3anuu
o0pa3oBaTenbHOI
JeATEIILHOCTH
o0yyaromuxcs
o0y4eHnn MaTeMaTHKe;
TIpUEMBI MOTHBALIUH
IIKOJIbHUKOB K Y4eOHOH u
yueOHOouCCIe10BaTeNbCKON

npu

pabore MO  MaTeMaTHKe
VYmeer: OpraHU30BBIBATH
Pa3siIn4HbIC BHU/IbI
JEeSTebHOCTH

o0yJaronmxcst B

00pa3oBaTeNLHOM IIPOLIecCce
0 MaTeMaTHKe;, MPUMEHSThH
MPUEMBbI, HAIPABJICHHBIC Ha
TOJIJICpIKaHUe




MO3HABATEIBHOTO HHTEpeca
Bnapeer: ymeHusiMu 10
OpraHM3aly Pa3HbIX BHJIOB
JeSTEIIbHOCTH
o0yJaronmxcs npu
00y4eHUU MaTeMaTHKe.

5. MecTro Yy4eOHOII NPAKTHKH, HAYYHO-MCCJIEA0BATEILCKON PadoThI
(mosrydyeHue NMEPBHYHBIX HABBIKOB HAYYHO HCCIEI0BATEJIbLCKON padoThbl) B
CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMBblI.

VYyeOHass mpakTUKa, Hay4dyHO-HUCCIENOBaTeNbCcKas pabora (MoydyeHue
NEPBUYHBIX HABBIKOB HAYYHO HCCIENIOBATENbCKOW palbOThl) BXOJUT B
00s3aTebHYI0  4YacTh ~ OCHOBHOM  mpodeccruoHalbHON  00pazoBaTelbHOMN
nporpaMMbl  OakajaBpuata 10 HampaBieHuio (cmeuuanbHocTH) 02.03.02
dyHaMeHTanbHas nH(pOpMaTUKa U HH(POpMATHKA.

VYuebHasg mnpakTUKa, HAy4YHO-UCCIIENOBATENIbCKass pabdora (moayuyeHue
MEPBUYHBIX HABBIKOB HAYYHO HCCIIEOBATEIHCKON pabOThl) onmupaeTcs Ha 3HAHUA,
MOJlyYeHHBIE B XOJI€ M3y4YeHHUS TUCIUIUIMH «BBenenne B wH(pOpMalMOHHBIE
TeXHOJIOruW», «HpOopManmoHHbIE TEXHOJIOTMH U MPOTrPAMMUPOBAHUEY, «SI3bIKH
U METOAbl NpPOrpaMMHUpPOBaHUsA», «JlHCKpeTHas MaTemaThka», «ba3pl JaHHBIXY,
«BpruncnurenbHbIE METOABDY.

VYyeOHasi mpakTUKa, Hay4dyHO-HUCCIENOBaTeNbcKkas pabora (MoiydeHue
HNEPBUYHBIX HaBBIKOB HAy4YHO UCCIIEIOBATENLCKOM  pabOThI) (o
IPOrpaMMHUPOBAHUIO) SIBJISIETCSI IOATOTOBUTENBHOM TMEpe] H3YYEHHEM TaKUX
JTUCIUIUIAH KaK « AJITOPUTMBI U aHAIIU3 CIIOKHOCTH», «CHCTEMBI HCKYCCTBEHHOTO
UHTEIJIeKTay,  «VIHTemneKkTyanbHble  CHUCTeMbl»,  «llakeTl  MpHUKIaIHBIX
nporpamm», «UML-TtexHomorum», «Case-TeXHOIOTUI.

6. O0beM NPaAKTHUKH U ee NPOAO/IKUTEIbHOCTD.
OO0bem yueOHOM pakTUKH 18 3aueTHBIX equHUIl, 648 akageMHUYeCKUX J4acoB.
[IpomexxyTOouHBIN KOHTPOJIb B (hopMe 3a4€Ta BO BTOPOM, YETBEPTOM U IIECTOM
cemMecTpax.

VYyeOHas mpakTHKa, HAyYHO-UCCIENOBaTeIbCKass paboTta (MOIydeHUe
MEPBUYHBIX HABBHIKOB HAy4YHO HCCIEIOBATEIbCKON paboThl) MPOBOIUTCS Ha
IIEPBOM, BTOPOM U TPETbEM KypCe BO BTOPOM, YETBEPTOM U LIECTOM CEMECTPaXx.

7. Conep:xkaHue NPAKTHKH.

Ne Paznensr (3Tamsl) MPaKTUKH Buns! yaeGHOM paboTHI, Ha IPAKTHUKE DopMbI

n/m BKJIIOYAs CAMOCTOSATENbHYIO PaboTy TEKYIIETo
CTYACHTOB U TPYJIOEMKOCTH (B Hacax) KOHTPOJIA
Bcero AyIUTOPHBIX CPC

Jlexuuun IIpakTuy
ecKue

Cemectp 2. TexHo10rMH 1 METObI IPOrPAMMHPOBAHHUS HA A3BIKAX BHICOKOI0 YPOBHS

Moayasb 1. CTpyKTYpHpOBaHHbIE THIIbI JaHHBIX

2. Bcrpoennbie THIIBI TaHHBIX. uca, 36 [Mpuém
KOPTEKH, CTPOKH, CJIOBAPH, CITMCKH, CAMOCTOST
MHOY€ECTBA M METOJII PA0OTHI €




MaxKamnoka-IIutrca Kaxk THHEHHBIN
knaccudukarop. OyHkunu
aktuBauu. [Ipo0aemMbl MOTHOTEHI.

BBICTpI)Ie METOJABI CTOXAaCTHYCCKOI'O

HUMU. €JIbHBIX
pabot
MoayJib 2. CTPyKTYPHPOBAaHHBIE THIIBI JAHHBIX
daiinoBeIN BBOA-BBIBOM. UTeHue 36 [Tpuém
CTPOK C IIOMOIIIbIO UTEPATOPOB CAMOCTOST
¢aiinos. PaboTa ¢ OuHapHBIMU CIBHBIX
daiinamu. 6
pabot
Moayas 3. PaGoTra ¢ 6udmoTeKaMu 1151 MATeMATHYECKUX BbIYHCIEeHH I
bubnurorexa numpy JUIs peanu3aun 36 [Ipuém
MaTeMaTUYECKUX OObEKTOB U CAMOCTOST
BBIYMCIICHH. CIIBHEIX
pabor
Mopnyas 4. Coznanue rpapuyecKux NpuJIoKeHHil
Tema 5. Co3ganue NpuitoKeHH ¢ 36 [Ipuém
GUI. O630p rpadguueckux CAMOCTOST
oubmuorek: Tkinter, PyQT. CIBHBIX
pabor
MoayJib 5. O0beKTHO OpHEHTHPOBAHHOE MPOTPAMMHPOBAHME
Knaccsl B Python. Onpenenenue 36 [Ipuém
JTAHHBIX, METO/IOB, OTIEPAIIHA. CAMOCTOST
Hacnenosanue. MHOXecTBEHHOE CITBHBIX
HacienoBanue. Kommnosumus npu AGOT
pa3paboTKe KIacCoB. p
Moayas 6. [IporpaMMupoBaHne HA OCHOBE KJIACCOB
Oco0eHHOCTH peanu3alnuu Tpex 36 [Ipuém
npuniunos OOII B Python: CaMOCTOSIT
MHKAIICYJALHs, HAaclleZJOBaHUE, IIBHEIX
nonuMopdu3M. OTHOIIEHUST MEXTY AGoT
KJIacCaMH: HacJeI0BaHue, p
accolanus, arperanusi.
Crarnueckue MEeTOIbl,
MYJIBTUMETO/IBI, YCTONYHBBIE
OOBEKTHI.
Hroro 3a cemectp 2 216 3auér
Cemectp 4. OCHOBBI MALLIUHHOTO 00Y4YeHMSI.
Mopayas 1. MaTtemaTnyecKkHe OCHOBbI MAIIMHHOTO 00y4YeHUs!
OcHOBHBIE OHATHS U TIPUMEPDI 36
MPUKIIAIHBIX 3a]1a4.
Knaccuduxkanus, perpeccus,
paHXHpOBaHHUE U NIPOTHA3UPOBAHUE.
[Tonuron anroput™MoB. JIMHEMHBII
KJIAaCCU(UKATOP U CTOXACTUYECKUI
TpagueHT.
Monayasb 2. I'paaueHTHbIE MEeTOAbI ONITUMU3AIUMN
buonoruueckuii HelipoH, Mozenb 36




rpaguenTa. [Ipobnema «mapanuyar
CETH.

MO)Iy.]'[I: 3. MeTpn'{ecmle METOAbI K.]'IZICCI/I(bI/IKaIII/II/I H perpeccumn

3. O0600mEHHBII METPpUYECKHA 36
Kiaccudukarop. Meroz
Osmxalux coceel u ero
0000menusi. Meton okHa [lap3ena ¢
IIOCTOSIHHOW U ITEPEMEHHOMN
HMIMPUHOH OKHA. 3a1aua oToopa
stanoHoB. Onenka Hanapas-
Barcona.

Mopnyb 4. MeTo ONOPHBIX BEKTOPOB

4. OnTuManbHas pasaesromas 36
runepriockocts. [lonarue 3a3opa me
KAy Kiaaccamu (margin). 3agada
KBaJIPATHYHOTO MPOTPaMMHUPOBAHUS
U IBoiicTBeHHAas 3amada. Ilonarue
OTIOPHBIX BEKTOPOB. SVM-
perpeccus. MeToa peneBaHTHBIX
BekTOpoB RVM.

Mopaysb 5. MHOromMepHas JTuHeliHasi perpeccust

5. 3anava o perpeccuu. CUHTYIIpHOE 36
paznoxxenue. [Tpodiembl
nepeodydeHus u
MYJIbTHKOJICHUAPHOCTH. METOIbI
Jlabco Tubmmpanu, cpaBHEHHE C
rpeOHEBOM perpeccueii.

Moayasb 6. HesimHeliHasi perpeccust

6. Henuneiinas perpeccus. Meto bl 36
Herotona-Padcona u HetoTona-
["aycca. O600mIEHHAS aqAUTUBHAS
mojenb. O000mEHHas TuHeHas
mojenb. HekBanpatuunble QyHKIIMH
notepsb. Pobacras perpeccus u
(GYHKLUU OTEph TOPU30HTATIBHBIMU
ACHMITTOTAMH.

Utoro 3a cemectp 4 216

Cemectp 6. O0padoTka U pacno3HaBaHHe H300PaKEHHU .

Moayas 1. [Ipeamet u 3a1a4un 00padOTKHU U pacno3HaABaAHUs HM(POBBIX H300PaKEHHIA.

1 PacTpoBble yCTPOHCTBA MOJTydEHHS U 36
BOCTIPOM3BEICHUS N300paskeHU
(Kamephbl, CKaHePHI, JUCTLICH,
MPUHTEPHI), O (POBKA
n3o0paxxkeruit. Moaenu
u300pakeHuii. 3agaun 06paboTKH,
aHayM3a U KiaccuuKaluu
nu3zoOpaxenwuii. [Ipuknannsie
CUCTEMBI, IIPOTPAMMHOE
o0ecreyeHue .



http://www.machinelearning.ru/wiki/index.php?title=%D0%97%D0%B0%D0%B7%D0%BE%D1%80&action=edit

Mopnyas 2. Toueynble MeTOABI 00PA00OTKH H300paKeH Uit

2. I'MCTOrpaMMBbl HHTEHCUBHOCTH. 36
[IpeoOpa3oBaHus Ha OCHOBE aHAIM3a
TUCTOrPaMM UHTEHCHBHOCTH.
Toveunsle peoOpazoBaHUS
(IpOCBETIIEHUE, HETATUBHOE
n300paxeHne, OMHApU3ALIUS,
TICEBIOPACKPAILMBAHHE).

Mopnyasb 3. MeToabl 00padoTKku H300paKeHu

3. [IpocTpaHCTBEHHBIE METOBI 36
00paboTKH N300paKECHUIA.
['eomerpuueckue u anredpandeckue
METO/1bI 00pabOTKH M300paskeHU.
MeToapl MeXKaJIpoBOH 00pabOTKH
MU300pakeHUi.

MopnyJb 4. AHaJIN3 M300paKeHU .

4. BasucHble BeKTOpa U 6a3iCHbIE 36
Marpullbl. Paznoxenune Kapynena-
Jloesa. JluckperHoe npeoOpa3oBaHue
®ypre. KocunycHoe
npeoOpazoBanue. HenpepriBHOE U
JIUCKPETHOE BEUBJIETHHIE
npeoOpaszoBanus. BeliBneTHoe
pasnoxeHue. BeliBineTHas ceekuusl.
MeTpuku 111 U”3MEpPEHUs CX0/ICTBA
N300paXeHUH.

Mopayasb 5. Pacno3HaBaHue TEKCTOB 10 H300paKeHHUSAM B IOKYMeEHTe.

S. CermeHranyst JOKYMEHTOB U 36
TEKCTOB. BbhIpaBHUBAHHE TEKCTOB.
Pacno3naBanue neyaTHbIxX
cuMBOJIOB. Pacrio3HaBanue
PYKOITMCHBIX TEKCTOB.

Mopnyas 6. Buomerpnyeckas naeHTH(GHKANNSA HA OCHOBE PACIIO3HABAHUS H300paKeHUI.

6. Knaccudukanusy pagy>KHbIX 36
o0osiouek riaza meroaoMm Jlayrmana.
Knaccugukanus cuiaysToB nagoHei
METOJ/IOM CpaBHEUS THOKUX
00BEKTOB. MeTo/1 BBIAICTICHUS
0COOBIX TOYEK B MANMHUISIPHOM

y30pe.

Hroro 3a cemectp 6: 216

Hroro: 648

8. ®opMBbI OTYETHOCTH 10 MPAKTHKE.




B kadyectBe OCHOBHOU (OpMBI M BHJA OTYETHOCTH IO MPAKTHKE
YCTaHABJIMBAETCSl MMCbMEHHBII OTUET 00yYaroIerocst u 0T3bIB pykoBogutesns. 1lo
3aBEpUICHUH MPAKTUKHA OOYyYarolIMics TOTOBUT U 3alUIIAET OTYET IO MPAKTHUKE.
OTueT COCTOUT U3 BBINOJIHEHHBIX CTYJEHTOM pabOT Ha KaXkJIOM 3Talle MPAKTHKU.

Otuer CTYACHTA IIPOBCPACT U IIOAIIMCBIBACT PYKOBOAUTCIID.

NUCHbMEHHBIN OT3bIB O paOOTE CTYACHTA Ha MPAKTUKE.

ATTecTanus Mo UTOraM IMpakTUKE MPOBOJUTCS B opMeE 3ayeTa MO UTOraM
3aIMATHI OTYETA N0 MPAKTUKE, C YIETOM OT3bIBA PYKOBOJMTEIIS, HA BBITYCKAIOLIEH
Kadenpe KOMUCCHEH, B cCOCTaBe KOTOPOW MPUCYTCTBYIOT PYKOBOJIUTENb MPAKTHKU

dakynbTera,

HCTIOCPCACTBCHHLIC PYKOBOAUTCIN IIPAKTHUKH,

OH TOTOBHUT

MpCaACTaBUTCIIN

Kadeapsl, a TakKe MPeACTaBUTEIN padoTofaTeNNe u (WH) UX 00bEAMHEHUA.

9. ®oHbI OLIEHOYHBIX CPEACTB /IJIsl MPOBeAeHUS MPOMEKYTOUHOM aTTecTallun
00y4arommxcs 1Mo NpaKTuKe.
9.1. Ilepeuenb KOMIETEHIIMI C YKa3aHHUEM ATaNoB MX (HOPMHUPOBAHUS B IPOIIECCE
OCBOEHHUSI 00pa30BaTEIBHON MTPOTPAMMBI.

[lepeyeHb KOMMETEHIINI ¢ yKa3aHUEM 3TaroB UX (GOPMUPOBAHUS MTPUBEIACH
B ONMCaHUU 00pa30BaTEIbLHON MPOTPAMMBI.

9.2. Onucanue nokasaTene u KpUTCPHUCB OLCHHBAHUA KOMHGTGHHHﬁ, OIINCaHUuC

mIKaJI OOCHUBAHMA.

YK-1.
Cnoco0en OCYIIECTBJIATD IIOUCK, KpHTquCKI/Iﬁ aHaJIu3 u CHHTE3
l/IH(l)OpMalll/Il/I, NPUMEHATH CHCTEMHBIH moaxoa AJid pEemeHus MmoCTaBJCHHBIX
3aJgav.
Kon wu HauMmeHoOBaHue OneHouHas 1IKana
MHAWKATOpa JOCTHKEHUS | YIOBJICTBOPUTEILHO | XOPOIIO OTnnyHO
KOMIIETCHIIUH
VK-1.1.3naer npunmunsl | B nenom  3nHaer | Xopomio 3HaeT | OTIMYHO 3HAET
coopa, orbopa Y | IPUHLUIIBI cOopa, | mpuHIMIIBI  cOOpa, | OPUHIMIBL  cOopa,
0006meHus uHbopmaruu. | oToopa u 00600IEeHus | oToopa u | oTbopa u
nH(pOopMaIIHH. 00001IeHus 00001IeHus
MH(}OpMaIINH. MH(}OpMaIINH.
VYK-1.2.Vmeer B memom  ymeer | Xopouro ymeer | OTau4Ho ymeer
COOTHOCUTH PA3HOPOJHBIE | COOTHOCUTH COOTHOCHUTH COOTHOCHTH
SIBJICHUS U | pa3HOPOJIHBIE pasHOPOHbIE pa3HOpPOAHbIE
CHCTEMAaTH3MPOBATh HMX B | SBICHHUS U | SIBICHUS U | SIBICHUS "
paMKax M30paHHBIX BHJOB | CHCTEMAaTU3UPOBATh | CUCTEMATH3UPOBAaTh | CUCTEMATH3UPOBATh
npodeccuoHanbHOM ux B paMKax | ux B paMKax | ux B paMKkax
NeSITeTbHOCTH. n30paHHBIX ~ BHMJOB | U30paHHBIX BHUJOB | M30PaHHBIX  BUJIOB
npodecCuoHATBHON poeCCHOHAIBHON | TPOECCHOHATBHON
NeSITeTbHOCTH. JeSITETIbHOCTH. JIESITEIBHOCTH.
VK-1.3.Nmeer B EJIOM nMmeeT | Umeet HUmeer  oTIMYHBIN
NPaKTUYECKUN OTIBIT | MPAKTUYECKUHA OIBIT | TOCTATOUYHBIHI MPAKTUYECKHUIA OTIBIT
paboThI C | paboThI C | IPaKTUYECKHUH OMBIT | pabOTHI c
UH(POPMALMOHHBIMU MH(GOPMAIIMOHHBIMH | pabOThI ¢ | nHGOPMAIIMOHHBIMU




HCTOYHUKAMHU, OIIBIT | MICTOYHHKAaMH, OIIBIT I/IH(l)OpMaHI/IOHHI)IMI/I HCTOYHHUKAMMH, OIIBIT
HAay4YHOIr'O IOUCKA, | HAYYHOTI'O IMOHuCKa, | MICTOYHHUKAaMH, OIBIT | HAYYHOI'O IIOUCKa,
CO3JaHHusA HaY4YHbIX | CO3daHUsA HAaY4YHbIX | HAYYHOI'O IIOMCKaA, | CO3JaHUsl HAYYHbIX
TCKCTOB. TCKCTOB. CO3JaHUA Hay4YHbIX | TCKCTOB.

TEKCTOB.
YK-3. CnocofeH ocymecTBJIsiITb  CONMAJIBHOE  B3aUMOJAEHCTBHE U

pe€aan30oBbIBaTh CBOIO POJIbL B KOMaH/A€

Kon u HaumeHoBaHue OneHouHas 1Kaga
UHJUKATOpa JIOCTHXKEHHS | Y TOBICTBOPUTEIHLHO | XOpOIIO OTnn4HO
KOMIIETEHIINH
VYK-3.1.3naer paznuusbie | B neaoM  3HaeT | Xopouo 3HaeT | OTIM4YHO 3HAET
MIPUEMBI u Croco0 | pa3NuYHbBIC IPUEMBI U | PA3IMYHBIC MPUEMBI | PA3IMYHBIC TPHEMBI
COLMaIu3alli JUYHOCTH | CIIOco0 H croco0 | u croco0
u COLMAJILHOrO | COIUANIM3AIUN CcoLMaIn3alyu CcoLMaIn3alyu
B3aMMOJICHCTBHSL. JIMYHOCTHU U | JUYHOCTHU U | JUYHOCTHU u
COLIMAJILHOTO COLIMAJIBHOTO COLIMAJIBHOTO
B3aHUMOJICHCTBUSL. B3aMOJCHCTBUSL. B3aMOJCHCTBUSL.
VK-3.2.Ymeer  crtpouth | B menom  ymeer | Xopomuio ymeer | OTau4Ho yMeeT
OTHOILIEHUS C | CTPOUTHh OTHOIICHHUS | CTPOUTH OTHOIIICHHUS | CTPOUTH
OKPY>KaIOIIUMH JIFOABMHU, C | C OKPY)KAIOIIMMH | C  OKPYXKAIOIIUMH | OTHOIICHUS c
KOJUIETaMHU. JIFOJIbMU, ¢ | IIOObMH, C | OKpYXarIUMHU
KOJIJIETaMH. KOJUIETaMHU. JIFOJIbMU, c
KOJUIETaMHU.
VK-3.3.Umeer B nmeaom  mmeer | Mmeer Hmeer OTIUYHBIN
MPaKTUYECKHH OTBIT | MPAKTUYCCKUN  OIBIT | JOCTATOYHBIH MPaKTUYCCKHUI
ydacTusi B KOMAHJHOMW | y4acTHs B | MPAKTUYCCKUH OIBIT | ONBIT  y4acTUS B
paboTe, B COLMAaIbHBIX | KOMAaHAHON padoTe, B | ydacTus B | KOMaHJHOH paboTe,
MIPOEKTAX, PACTIPEETCHUS | COIUATBHBIX KOMaHJIHOM pabote, | B COLMAILHBIX
poneit B YCIIOBUSX | IPOEKTaX, B COIIMANIBHBIX | MTPOEKTax,
KOMAaHJHOT'O pacrpeieneHus MIPOEKTAaX, pacrmpeneneHus
B3aMMO/ICHCTBHSL. poiieii B  YCJIOBMSX | pacupeaeieHus pojiell B YCIOBUSIX
KOMAaHHOT'O poyieli B YCIOBHUSX | KOMaHJIHOTO
B3aMMO/JICHCTBUS. KOMaHJHOT'O B3aUMOJICHCTBHS.
B3aUMOJICUCTBHS.
IIK-1. CnocoO0HOCTh [JAeMOHCTpPAallMU OOLIEHAYYHBIX 0a30BbIX 3HAHMUH

MAaTeMAaTHYEeCKHX M €CTECTBEHHbIX HAYK, PyHAAMEHTAIbHOU HHPOPMATHKHU U
HH(POPMALMOHHBIX TEXHOJIOTHH.

Kon u HanmeHoBaHue OreHouHas 1IKana

WMHJHAKaTopa VY noBnerBoputenbHO | XOpoOLIo OtnnvHO
JOCTHO)KEHUS

KOMIIETEHITHI

IIK-1.1. Oo6namaer | O6nagaer Ob6namaer xopomuM | O6nagaer OTIMYHBIM
yMeHHeM cOopa | | JOCTaTOYHBIM yMeHueM cOopa U | yMeHueM cOopa u
00pabOTKM JaHHBIX, | YMEHHMEM cOopa | | 0OpabOTKM  JaHHBIX, | 0OpaOOTKH  JIaHHBIX,




MOJTy4YE€HHBIMU B | 00pabOTKH  JaHHBIX, | IOJIYYEHHBIMU B | MMOJIyYE€HHBIMH B
obnactu MI0JIy4E€HHBIMU B | o0nactu obacTu
MaTeMaTUYeCKUx U | obnactu MaTeMaTHYeCKUX U | MaTeMaTUYECKUX U
(WIM) €CTeCTBEHHBIX | MaTeMaTUYECKUX U | (MJIM) €CTECTBEHHBIX | (MUJIM) €CTECTBEHHBIX
HayK, (WIM) eCTECTBEHHBIX | HayYK, HayK,
IpOrpaMMHUPOBAHUS U | HaYK, MpOrpaMMHUPOBAHUSL U | IPOTPAMMHUPOBAHUS U
MH(}OPMaLMOHHBIX MPOrpaMMUPOBAHUS U | HH(GOPMALIMOHHBIX UH(GOPMaIIMOHHBIX
TEXHOJIOTHUI JUTsl | THPOPMAITMOHHBIX TEXHOJOTHUI JUISL | TEXHOJIOTHI IS
dbopMupoBaHus TEXHOJIOTHi g | GopMUpOBaHUs (hopMupoBaHus
BBIBOJIOB o | popmMupoBaHus BBIBOJIOB 10 | BHIBOJIOB no
COOTBETCTBYIOIIUM BBIBOJIOB 0 | COOTBETCTBYIOLIUM COOTBETCTBYIOIIUM
Hay4HbIM COOTBETCTBYIOIIUM Hay4HbIM Hay4YHBIM
UCCJIEIOBAHUSIM. HAyYHBIM HCCJICTOBAHUSIM. UCCIICJIOBAHUSIM.
MCCJICOBAHUSIM.
ITK-1.2. Ymeer | B umenom  ymeer | B gocratounoii mepe | OTIMYHO yMeeT
HaXOJIUTh, HaXOJIUTh, yMmeer HAXOJIUTh, | HAXOAUT,
dbopMmynupoBath u | bopMynupoBaTh u | popmynupoBaTh u | hopMynHpoBaTh u
pemaTth CTaHJAapTHBIC | peliaTh CTaHAAPTHBIC | pemiaTh CTaHAApTHBIC | pellaTh CTaHAAPTHHIC
3a1a4n B | 3a/a4u B | 33124 B | 3a/1a4H B
cOOCTBEHHOM cOOCTBEHHOM cOOCTBEHHOM cOOCTBEHHOM
HAyYHOMCCIIEIOBATEN | HAYYHOUCCIENOBAaTeNl | HAYYHOUCCIIEOBATeNl | HaydHOHMCCIIEA0BaTeN

bCKOU JI€ITENbHOCTH
B MaTeMaTHKE u

bCKOU JI€ITENbHOCTHU
B MaTeMaTHKE u

BCKOU JI€ITENbHOCTH
B MaTeMaTHKE u

BCKOU JIESITEIbHOCTHU
B MaTeMaTHKE u

UH(pOpPMAaTHUKE. nH(OpPMAaTHUKE. MH(OpPMATHUKE. UHPOpPMATHKE.
IIK-1.3. Nwmeer | Umeer npoctatounslii | UMeeT xopouuii | Umeet OTJINYHBIN
MPAKTUYECKUI  ONBIT | IPAKTUYECKU  OMBIT | IPAKTUYECKUN  OMBIT | IPAKTUYECKUI  OMBIT
HCITOJIb30BaHUS HCITOJIb30BaHUS HCITOJIb30BaHUS HCITOJIB30BaHUS
METOJIOB METOH0B METOH0B METOJIOB
COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
Hay4HBIX Hay4HBIX Hay4HBIX Hay4HBIX
HCCIIeIOBaHUM HCCIIeIOBaHU M HCCIIeIOBaHU M HCCIIeOBaHUM
00ecIeynBaroux o0ecreynBaroux 00ecreynBaronux 00eCIeYnBarOIX
CETEBEIC U | CETECBEIC H | CeTEBBIE H | CETEBBIE H
pacnpeesieHHbIe pacrpeiesieHHbIe pacrpeiesieHHbIe pacrpeiesieHHbIe
B3aUMOJCHCTBUS B3aUMOJCHCTBUS B3aUMOJCHCTBUS B3aUMOJACHCTBUS
BBIYHCIIMTEILHOMN BBIYHCIIMTETLHOM BBIYHCIIMTETbHOM BEIUHMCIIMTETLHON
TEXHHUKH. TEXHUKH. TEXHUKH. TEXHHKH.

IIK-2. CnocodeH K mnpemnoJaaBaHUI0 MO NporpaMmMaM MNpo(hecCHOHAIBHOIO

o0yuyeHmus,

CpeaHero
JOMOJTHATEIbHBIM

npodeccnoHaAIBLHOIO
npogdeccuoHaIbLHBIM

o0pa3oBaHus
nporpaMmmam

(CTIO) wu
(ATIII),

OPHUEHTHPOBAHHBIM HA COOTBETCTBYIOUIHI YPOBEHb KBAJIU(DUKALUM.

KO,Z[ N HaMMCHOBAHHUC

OruieHoYHAS IIKAIA

WHJAKaTopa VY noBnerBoputenbHO | XOpOIIO OtnanvHO

JOCTUKEHUS

KOMIIETEHITHI

IK-2.1. 3naer | B 1eJIOM 3HaeT | XOopoIIo 3HaeT | OTIn4YHO 3HAET
OCHOBHBIE METOJIbl | OCHOBHBIE ~ METOJBI | OCHOBHBIE  METOJBI | OCHOBHBIE METO/IbI
peleHus pelieHus pelieHus pelieHus
NPUKIAIHBIX  33Jay, | OPUKIAAHBIX  3a]ad, | OPUKIAAHBIX  3a]ad, | OpUKIaAHBIX  3aj]ady,




COBpPEMEHHbBIE
METOIbI
nH(}pOpPMaAITMOHHBIX
TEXHOJIOTHH.

COBPEMEHHBIE METObI
UH(POPMALIMOHHBIX
TEXHOJIOTH.

COBPEMEHHBIE METObI
UH(POPMALIMOHHBIX
TEXHOJIOTH.

COBPEMEHHBIE METOIbI
MH(POPMAIIMOHHBIX
TEXHOJIOTHI.

[1K-2.2. Ymeer
KOPPEKTHO 0(OpPMUTH
pe3yNbTaThl HAYYHOTO
TpyZa B COOTBETCTBUU
c COBPEMEHHBIMU
TpeOOBAHUSIMU.

B LEJIOM yMeer
KOPPEKTHO O(OPMHUTH
pe3yNbTaThl HAYYHOTO
TpyJa B COOTBETCTBUU
c COBPEMEHHBIMU
TpeOOBaHUSIMU.

YMeer  J1OCTaTOYHO
KOPPEKTHO O(OPMHUTH
pe3ysbTaThl HAYYHOTO
TPyZAa B COOTBETCTBUU
c COBPEMEHHBIMU
TpeOOBaHUSIMU.

Ymeer
oopMuUTH
pe3yJbTaThl HAYYHOTO
TpyJa B COOTBETCTBHH
c COBPEMECHHBIMHU
TpeOOBaHUSIMHU.

OTJIINYHO

[1K-2.3. Nwmeer
MPAKTUYECKUI  OMBIT
UCIIOJIb30BAaHUS  CETH

WHurepHer,
AHHOTHPOBAHUS,
pedepupoBanus,
oubMorpaguIecKoro
pa3bICKaHus u
OIMCaHus, OIIBIT
paboTel ¢ HayYHBIMU
MCTOYHHKAMU.

HUmeer pocraToO4YHBIH
MPAKTUYECKUN  OIBIT
HUCIIONB30BaHUS CETH

WHrepHer,
AQHHOTHPOBAHUS,
pedepupoBanus,
oubnuorpaduueckoro
pa3bICKaHUs u
OIMCaHus, OIIBIT
paboThl C Hay4YHBIMHU
MCTOYHHKAMHU.

Nmeer XOPOIIHI
MPAKTUYECKUN  OIBIT
UCIIOJIb30BAHUS  CETH

WHrepHer,
AQHHOTHPOBAHUS,
pedepupoBanus,
oubmmorpaduueckoro
pa3bICKaHus u
OIMCaHus, OIIBIT
paboThl C HAay4YHBIMHU
MCTOYHHKAMHU.

HNwmeer OTJINYHEIA
MPAKTUYECKUN  ONBIT
HWCHOJIL30BAHUS CETHU

HurepHer,
aHHOTUPOBAHUS,
pedepupoBanus,
oubmorpaduaeckoro
pa3bICKaHus u
OITMCAaHUS, OIIBIT
paboTel ¢ HAyYHBIMU
VICTOYHHKAMHU.

IHK-3. CnocodHOCTh K YyCTaHOBKe, aJMHMHHCTPMPOBAHU 10 NPOIrPaMMHBIX

CHCTEM;
CHCTEM;

AlMapaTHO-IMIPOrpaMMHbIMH KOMILJIEKCAMH

K pean3alnimi TEXHUYECCKOro COIpPOBOKIACHUIA HH(l)OpMa]_[I/IOHHl)IX
K HHTEerpanuu I/IH(l)OpMaIII/IOHH])lX CUCTEM C HCHOJbB3YEMbIMU

KOI[ N HAaMMCHOBAHHC

OreHouHast mKajia

WHJUKaTOpa VY 1oBineTBOpUTENBHO | XOPOILIO OtnnyHO
JOCTHXKEHUS

KOMIETEHIINI

IK-3.1. 3naet | B nenoM  3Haer | XOpoIio 3HaeT | OTIMYHO 3HAET

METOHAHUKY YCTaHOBKU
u

MCETOAHUKY YCTaHOBKU
u

MCETOAHUKY YCTaHOBKU
u

METOAUKY YCTAaHOBKU
n

aJIMUHUCTPUPOBAHUS | aIMUHUCTPUPOBAHUS | aIMUHUCTPUPOBAHUS | AIMHUHHUCTPUPOBAHUS
POrpaMMHBIX IIPOrPaMMHBIX IPOTPaMMHBIX MIPOrPaMMHBIX
CHCTEM. CUCTEM. CUCTEM. CUCTEM.

[K-3.2. VYmeer | B menom  ymeer | B gocrarounoit mepe | OTauyHO yMeeT
pean30BbIBAaTh pean30BbIBAaTh YMEET PEalIn30BbIBATh | PEATU30BHIBATD
TEXHUUYECKOE TEXHUYECKOE TEXHUYECKOE TEXHUYECKOE
COIPOBOXKICHHE COIPOBOKICHHE COIPOBOKICHHE COIIPOBOXACHUE
MH(OPMaLIMOHHBIX MH(OPMaLMOHHBIX MH(OPMaLMOHHBIX MH(OPMALIMOHHBIX
CHCTEM. CHUCTEM. CUCTEM. CUCTEM.

I1K-3.3. Nwmeer | Umeer pocraroussiii | Mmeer xopounii | Umeer OTJINYHBIN
NPAaKTUYECKUHA ONBIT | MPAKTUYECKUH  OMBIT | MPAKTUUYECKUH  OMBIT | MPAKTHUECKUI  OTBIT
pa3palboTKu pa3paboTKu pa3paboTKu pa3paboTKu
UHTETpaliu UHTETpaluu MHTETpaIliu UHTETpaluu
MH(OPMaLMOHHBIX MH(OPMaLMOHHBIX MH(OPMaLMOHHBIX MH(OPMALIMOHHBIX
CUCTEM C | cUCTEM C | cucreM C | cucremM c
HCIIOJIb30BaHUEM HCIIOJIb30BaHNEM HCIIOJIb30BaHNEM HCIIOJIb30BaHUEM
anmnapaTHONPOrPaMMH | alapaTHONPOIPAaMMH | alMapaTHONPOrpaMMH | anmapaTHONPOrpaMMH




bIX KOMIIJICKCOB.

‘ bIX KOMIIJICKCOB.

‘ bIX KOMIIJICKCOB.

‘ bIX KOMIIJIEKCOB.

IIK-4. Cnoco0HOCTL NPUMEHATh B NPO(ecCHOHAIBbHON JAesATeJbHOCTH

COBPEMCHHLBIC SI3bIKH IIpOorpaMMupoOBaHusdl H METOAbI

napauie/;IbHOU

OﬁpﬂﬁOTKI/I JAAHHBIX, OIICPAIIUOHHBLIC CUCTEMbI, IJTCKTPOHHLIC OMOJIMOTEKH U
MaKeThI IPOrpamMMm, CETEBLIC TEXHOJTOI'NN.

KO,Z[ U HaMMCHOBAHUC

OrneHouHas MIKaIa

UHJUKaTopa Y 10BIETBOPUTENBHO | XOPOLIO OtinuHO
JOCTH>KECHUS

KOMIETECHIINI

[K-4.1. 3naer | B LEeJIOM 3HaeT | X0opolo 3HaeT | OTAu4YHO 3HaeT

COBPEMEHHBIE  A3BIKU
MPOTPAaMMUPOBAHUS U
METO/IbI

COBPEMEHHBIC  A3BIKU
[IPOrpaMMUpPOBAHUS U
METO/bI

COBPEMEHHBIC  A3BIKH
[IPOrpaMMUPOBaHUs U
METO/bI

COBPEMEHHBIE  SA3BIKU
MPOrPAMMHUPOBAHUS U
METO/bI

HapajuleIbHON IapajuIeIbHON IapaJuIeIbHON napajuieaIbHON
00pabOTKM  JaHHBIX. | 0OPAaOOTKM  JaHHBIX. | OOPAaOOTKM  JaHHBIX. | OOPaOOTKH  JIaHHBIX.
3HaKoOM ¢ | 3nakoM ¢ | 3HakoM ¢ | 3sakom C
coJiepKaHuEM coJiepKaHuEM coJiepKaHuEM coJiepKaHUuEM
Enunoro Peectpa | Ennnoro Peectpa | Ennnoro Peectpa | Enunoro Peectpa
Poccuiickux Poccuiickux Poccuiickux Poccuiickux
porpaMmm IUIS | TIPOTpaMM IUTSL | TIpOTpamMM IUTSL | TIpOTpamMM JUISt
3JICKTPOHHBIX AIIEKTPOHHBIX AIIEKTPOHHBIX AJICKTPOHHBIX
BBIYUCIUTEIBHBIX BBIYHCIIUTEIBHBIX BBIYHCIIUTEIBHBIX BBIYHCIUTEIBHBIX
MaIlliH ¥ 0a3 JaHHBIX. | MAIIMH U 0a3 JAaHHBIX. | MAIIMH 1 0a3 JaHHBLIX. | MAIlIMH U 0a3 JaHHBIX.
[1K-4.2. VYmeer | B umenom  ymeer | Xopoiio ymeeT | OTauyHO yMmeeT
peann30BbIBATh pean30BbIBATh pean30BbIBATh peaNn30BbIBAThH
YUCJICHHBIE  METOJbI | YACICHHBIE  METOJbI | YACICHHBIE  METOJbI | YNCICHHBIE  METO/IbI
peleHus pelieHus pelieHus peleHus
MPHUKJIATHBIX 337a4 B | IPUKJIATHBIX 3a7ad B | MPUKIAIHBIX 3a7ad B | MPUKIAAHBIX 3a7ad B
npodeccuoHaNbHOM npodeccuoHaNbHOM npodeccuoHaNbHOM npodeccuoHaIbHOM

chepe nesATETHLHOCTH,
MAKETHI

chepe neATETHHOCTH,
MAKETHI

chepe neATETHHOCTH,
MAKEThI

chepe nesATEeTHLHOCTH,
MaKeThI

MPOrPaMMHOTO MIPOrPaMMHOTO MIPOrPaMMHOTO MIPOTrPAMMHOTO
obecrieueHus, obOecrieueHus, obOecrieueHus, obecrneueHus,
OTIepaIlMOHHEIC OTICpaAITMOHHEIC OTICpaAIlMOHHEIC OTIepaIiOHHbIC
CHCTEMBI, CHCTEMBI, CHCTEMBI, CHCTEMBI,
DJIEKTPOHHBIC AJICKTPOHHBIC AJICKTPOHHBIC ANIEKTPOHHBIC
OMOIMOTEKH, CETeBbIe | OMOINOTEKH, CETEBbIe | OMOIUOTEKH, CEeTeBbIC | OMOIMOTEKH, CETEBBIC
TEXHOJIOTHH. TEXHOJIOTHH. TEXHOJIOTHH. TEXHOJIOTHH.

I1K-4.3. Nmeer | B nenom  umeer | Umeer xopowwii | Mmeer OTJINYHBIN
MPAKTUYECKUI  OMBIT | MPAKTUYECKUI  OMBIT | MPAKTUYECKUH  OMNBIT | MPAKTUYECKUH  OMBIT
pa3paboTKu pa3paboTku pa3paboTku pa3paboTku
WHTETpaIiu WHTETpaIiH HWHTETpaIiu HWHTETpAIuN
UH(OPMAIIMOHHBIX UH(OPMAIIMOHHBIX UH(OPMAIIMOHHBIX MH()OPMAITMOHHBIX
CHCTEM. CHCTEM. CHCTEM. CHCTEM.

IIK-5. Cnoco0eH HCmoJib30BaTh B MEXArorn4ecKo JAesiTeIbHOCTH Hay4HbIE
OCHOBBI 00pa3oBaHus B cdepe MH(OPMAUMOHHBIX U KOMMYHHMKAIMOHHBIX




TE€XHOJIOTHM.

KOI[ N HAMMCHOBAHHC

OrneHouHas IKaIa

UHJUKaTopa Y 10BIETBOPUTENBHO | XOPOLIO OtinyHO
JOCTHKEHUS

KOMIETECHIIUI

[K-5.1. 3naer | B ueaoM  3Haer | Xopolio 3HaeT | OTIAM4YHO 3HAET
TpeOOBaHUS K | TpeOOBaHUS K | TpeOOBaHUS K | TpeOoBaHUSA K
METOANYECKOMY U | METOJUYECKOMY U | METOJUYECKOMY U | METOJUYECKOMY u
MeAarorn4eckomy MeAarorn4yeckomy MeAarorn4yeckomy MEe1aroTH4eCKOMY
00ecIeueHUI0 o0ecreueHno obecreueHuo 00ecreYeHHIO
nmporpamMmm porpamMm porpamMm nporpamm
npo(hecCHOHANBLHOTO | MPOGECCHOHATBHOTO | MPOPECCHOHANBHOTO | MPO(EeCCHOHATEHOTO
0o0yJeHus, 0o0yJeHus, 0o0yJeHusI, o0yJeHus,
JIOTIOJTHUTEIBHBIX JIOTIOJTHATETbHBIX JIOTIOJTHUTEIBHBIX JIOTIOJTHUTEIbHBIX
npodeccnoHaIbHBIX npodeccuoHaNbHBIX npodeccuoHaIbHbBIX npohecCuoHaNbHBIX
porpamm; 3HAET | MPOrpamm; 3HAET | Mporpamm; 3HAET | Mporpamm; 3HAeT
METOIUYECKUE METOINYECKUE METOJINYECKUE METOUYECKHE
OCHOBBI OCHOBBI OCHOBBI OCHOBBI
npenoaaBaHus IpenogaBaHus IpenogaBaHus npenogaBaHus
poeCCHOHATBHBIX PO eCCHOHATBHBIX PO eCCHOHATBHBIX po(hecCHOHATLHBIX
JUCITUTLIVH. JUCITUTLUINH. JUCITUTLUINH. JUCITUILINH.

[1K-5.2. VYmeer | B umenom  ymeer | Xopoio ymeeT | OTauyHo yMmeeT
IUTAHUPOBATh IUIAHUPOBATh IUTAHUPOBATh IUTAHUPOBATh
JIEKIIMOHHBIE U | JEKIIMOHHBIE U | JEKIIMOHHbIC U | JEKIIMOHHBIE u
CEMHUHAPCKHE 3aHATHS | CCMUHAPCKUE 3aHATUS | CEMUHAPCKUE 3aHATUS | CEMUHAPCKUE 3aHATUS
o nmporpammam | 1o mporpammam | 1o nporpammam | 1o nporpamMmmam
npodeccuoHanbHOro | MPOoeCCHOHANBHOTO | MPOPECCHOHANBHOTO | MPO(ecCHOHAIBHOTO
00yueHusl. 00y4eHusl. 00y4eHusl. o0yueHusl.

I1K-5.3. HNwmeer | UmeeTr poctatounsiii | MMeeT xopownii | Umeer OTJINYHBIN
MPAKTUYECKUI  OMBIT | MPAKTUYECKUI  OMBIT | MPAKTUYECKUH  OMNBIT | IPAKTUYECKUH  ONBIT
MIPOBEACHUU MIPOBEACHUH MIPOBEACHUHN POBEICHUU
WHIUBUTYaJTbHBIX WHIUBUTYaJIbHBIX WHIUBUTYAJIbHBIX VHIUBUIYaJIbHBIX
3aHATAN 3aHSTUA 3aHSTUA 3aHSTUN
MPETNo/IaBaHUs MPENo/IaBaHus MPETNo/IaBaHus TpenoaBaHus
Hay4HBIX OCHOB | HAy4YHBIX OCHOB | Hay4HBIX OCHOB | HAyYHBIX OCHOB

0a30BBIX JTUCIIUIUIVH.

0a30BBIX TUCIUIUINH.

0a30BBIX TUCIHUIUINH.

0a30BBIX JUCIHIIINAH.

Ecnu xoTs Obl OHA W3 KOMIETEHUUH HE c(OpMUpOBaHA, TO MOJOKUTEIbHAS
OLIEHKH IO NMPAKTUKE HE BBICTABJISAETCS.

9.3. TunoBble KOHTPOJIbHBIE 3aJAHUS.

3anaHus AJ1s1 CaMOCTOSITE/IbHOM PadoThI:

« B 3anaue no nepexony ot OuHapHOU KinaccuuKanyu K MHOTOKJIACCOBOM
N00aBUTh KOHCTaHTY U CKOPPEKTUPOBATH COOTBETCTBETCBYIOIINE




pazaensromue runepriockoctu. [lonckaska: B LogisticRegresion HyxHO
n00aBUTH crieruaibHbIi napametp fit intercept=False, uToOb1 BHYTpHU
YEpHOTO SIIIMKA CBOSI KOHCTAHTTa He 00aBIsIach(BIUAT HA PE3YJIbTAT).
Hcnonb3yst BEpOATHOCTHYIO TTOCTAHOBKY 3a7a4uM JJIsl TMHEWHON PErpeccuul ¢
anpuOPpHBIM npernonoxernreM p(w) = N(0, I) moyduTs aHATUTHYECKOE
pElIeHrEe Ha ONTUMANIBHBIN BEKTOP MapaMeTpoOB W.

Hcnonp3oBats MeToa Cross-Validation BMmecto metomga LOO mist BeiOOpa
ONTUMAJIBHOTO TIapaMeTpa perysipu3aiud gamma.

[Ipoaenats TO, yTO OBLIIO HA cemMuHape sl BeIOOpkH FashionMnist: moxbop
THIeprapaMeTpoOB MOJIETH (BBITIOJHUTE O0Jiee TOIPOOHO YeM Ha CEMUHApE),
TaK)Ke TIPOBECTH aHAJIN3 TIOMyUYEHHBIX Pe3yIbTaTOB.

VYka3arh Kakue MUHYCHI BBl YBUJIEIHU B TOAOOpE rUnepnapaMeTpoB Ha
ceMUHape (MX KaK MUHUMYM 3).

Br16path 01MH 13 METPUYECKUX KIacCU(PUKATOPOB (KJIacCU(PUKALINU UITU
perpeccun) U BBIMOJHUTD MOMCK ONTUMAJIBHBIX TUIIEpIIapaMeTpa Mpu
MTOMOIIN KPOCC BaJIWJALIAH.

[IpoBecTH 3KCIIEPUMEHT C MOJIUHOMHUAIIBHBIM SIPOM: CTEHEPUPOBATH
CUHTETHUYECKYIO BEIOOPKY, HA KOTOPOU MOJTMHOMHAIIBHOE PO UMEET
JydIee Ka4ecTBO anmpoKcuMaluy uem rbf u auHeitHoe sapo.

J{nst cuHTEeTHYECKU creHepupoBaHHOM BeIOOPKH (beta=2, mu=0.01)
MOCTPOUTH TpadUK 3aBUCUMOCTH Ka4eCTBa allPOKCUMAIIUU KOHTPOJIbHOM
BOBIOpKH OT K03 dutinenta perymnsapusanuu. CpaBHUTh CKOPOCTh pabOTHI B
ciydae ucnodibzoBanust SVD paznoskenus u 6e3 Hero.

Hcrnonb3oBaTh MOIEIH /ISl BEKTOPHU3AIIMU TPEIOKEHUM U3 cemuHapa. Ha
OCHOBE IMOJTYYEHHBIX BEKTOPOB PEIIUTH 3a/1a4y CCHTUMEHT aHaJIu3a JJis
BbIOOpKM Twitter (3amaua OuHapHo# Kiaccudukaiumn). B kauectBe Mmoaenu
PaccMOTpeTh JTOTUCTHUECKYIO perpeccuio. PekoMeHayeTcst HCIOIb30BaTh
Mozeinb Perceptron ¢ TpeTbero ceMuHapa, a Takxke QyHKIHIO OLIMOKU
torch.nn.BCELoss. Ccbuika Ha

nannsbie: https://drive.google.com/file/d/1k4JrnVVcoePEENCYt5iy17dyV hl
33j2X/view?usp=sharing (rpeaaoxeHus s KiacCH(PHUKAIIUN 3TO
MOCJIETHUI CTOJIOEN, a 1ieJIeBasi IEPEMEHHAsl 3TO BTOPOM CTOJIOEN).
peanm3oBath MeTo1 oTOopa npusHakoB Add-Del.

MNpCIJIOKCHUTD BHCIITHUM KpI/ITepI/Iﬁ KadycCTBa MJIA 3aa4YU ITOHNCKa OIINOOK B
TCKCTax.

Bomnpocs! k 3auery:
baiiecoBckas kinaccupuxkanus

3anucaTh o0mryro hopmyiy 6aliecoBckoro kiaccupukaTopa (Haao MOMHUTE GOPMYITY).
Kakwue BBI 3HaeTE TP MOX0/Ia K BOCCTAHOBJICHHUIO TDIOTHOCTH PaCIpeiesICHUs TI0 BEIOOPKE?
Uto Takoe HauBHBIN OalieCOBCKU KitaccupuKaTop?

Yro Takoe oneHka roTHoctu [lap3ena-Po3enbnarra (Hano moMHUTE GopMyity). Beimucatsb

dbopMyny anropuT™ma KiaccupuKaluyd B METO/IE MAap3€HOBCKOIO OKHA.


https://drive.google.com/file/d/1k4JrnVcoePEENCYt5iy17dyV_h133j2X/view?usp=sharing
https://drive.google.com/file/d/1k4JrnVcoePEENCYt5iy17dyV_h133j2X/view?usp=sharing

Ha 4t0 BiusieT mumpuHa OKHa, a Ha YTO BUJ s1/Ipa B METO/I€ MAP3EHOBCKOTO OKHA?
MHoroMepHoe HOpMalIbHOE pacnpezeneHue (Haago NOMHUTE Gpopmyiy). BeiBect hopmymy
KBaJPaTUYHOTO AUCKPUMHUHAHTA. [[py KakOM yCIIOBHM OH CTAaHOBUTCS JTUHEHHBIM?

Ha kakux npeamnoyioxeHusIXx 0COBaH JIMHEHHbBIA TUCKpUMUHAHT Durepa?

Uro Takoe «mpobiieMa MyJIbTUKOJUTHHEAPHOCTHY, B KAKHX 33/1a4ax M MPH UCTI0Ib30BAHUHU
KAaKUX aJITOPUTMOB OHAa BO3HHKaeT? Kakue ecTb moJX0/1bl K €€ PelIeHUI0?

Yto Takoe «cMech pacnpezeneHuin» (Hajao NTOMHUTE hopMyiy)?

Uro Takoe EM-anroputm, kakoBa ero ocHoBHas ujesi? Kakas 3anaua pemaercs Ha E-mare,
Ha M-mare? KakoB BEpOSITHOCTHBIM CMBICII CKPBITHIX TEPEMEHHBIX ?

[TocnenoBarenbHOE f0OaBIeHHEe KOMIIOHEHT B EM-anropurMe, OCHOBHAs UEs aJropuTMa.
Uro Takoe croxactuueckuii EM-anroputm, kakoBa ocHoBHas ujesa? B uém ero
MPEUMYIIECTBO (KaKoil HeqocTaToK cTannapTHoro EM-anropurma oH ycTpanser)?

Uto Takoe ceTh pagralbHbIX 0a3UCHBIX (PYHKIIH?

UYro Takoe «BbIOpOCH»? Kak ocymiectBisercs GpuiabTpanus BEIOPOCOB?

MeTtpuueckasi Kjaaccupuranms

Yro Takoe 00001IEHHBIH anropuT™ Kiaccuukanuu (Haao noMHUTH Gopmyiny)? Kakue Bb
3HaeTe YacTHBIC CIydyan?

Kak onpenensiercst MOHSATHE OTCTYIA B METPUUYECKUX AJITOPUTMaX Kiaccuukanuu?

Uro Takoe OKHO MEPEMEHHOMN IUPUHBI, B KAKUX CIIy4asX €ro CTOMT UCTIOIb30BaTh?

Yro Takoe MeTol moTeHIuanbHbIX GpyHkuui? Maes anropurma HacTpoiiku. CpaBHUTE €
METO/IOM pPa/IMaTbHBIX OA3UCHBIX (QYHKIUH.

3ayeM HyKeH O0TOOp OMOPHBIX OOBEKTOB B METPUUECKUX AJTOPUTMAX KITACCHU(PUKAIN?
OcHoBHas unes anroputma CTOJIIIL.

Uro Takoe QpyHKIMA KOHKYpeHTHOTo cxojactBa? OcHoBHas uaes anroputma FRiS-CTOJIII.
[TpuBeauTe NpUMEpP METPUUECKOTO AITOPUTMA KiIaccu(UKALUU, KOTOPBIH OHOBPEMEHHO
SIBIIsIETCS 0alileCOBCKUM KIIaCCU(DUKATOPOM.

[TpuBeauTe NpUMEpP METPUUECKOTO AITOPUTMA KiIaccu(UKauU, KOTOPbII OJHOBPEMEHHO

SIBJISICTCS JINHEWHBIM KJIACCU(PUKATOPOM.

JIuneiiHas Kiaccupuranus

Uro Takoe mozaens MakKamnoka-Ilutrca (Hago noMHUTH hopmyity)?

Mertoa cTroxacTH4eCcKOro rpagueHTa. Pacnucats rpalueHTHBIN MIar Uit KBaApaTUYHON
(GYHKIIUM TOTEPh M CUTMOUTHON (PYHKITUY aKTHBAIUU.

Henocrarku meroma SG u kak ¢ HUMH O0POTHCS?

Yro Takoe JUHENHBIA aganTuBHBINA 2eMeHT ADALINE?

Yro Takoe mpasuiio X>00a?

Yo TaKkoe «COKpaIICHHE BECOBY?



O06ocHOBaHME TOTUCTUIECKON perpeccruu (OCHOBHAS T€OpeMa), OCHOBHBIC TTOCHUIKH (3) U
cnenctBus (2). Kak Beipaykaercst ariocTeprOpHasi BEPOSTHOCTh KJIACCOB (HA/10 TOMHUTh
opmyiy).

Kak BbIpaxkaercst GyHKIUS IOTEPH B JIOTUCTUYECKON perpeccuu (Haio MOMHUTE GOpMYITy).
JIBe MOTHBalLIUK U MOCTAaHOBKA 331a4d METO/a OMOPHBIX BEKTOPOB. Y METh BHIBECTH
MOCTaHOBKY 3aauu SVM (pekoMeHayeTcsl TOMHUTEH (OpMYITy TOCTAHOBKH 33/1a4H).
Kakas ¢pynkuus noreps ucnonssyercs B SVM? B noructudeckoit perpeccun? Kakue emé
¢dbyakuum moreps Bel 3HaeTe?

UYro Takoe sapo B SVM? 3auem BBomsATcs siapa? Jlrobas i GyHKIUS MOXKET OBITh apoM?
Kakoe sipo nopoxaaer nojimMuaibHble pa3Aessioniie moBepXHOCTH?

UYro takoe ROC-kpuBas, kak oHna onpenensercsa? Kak ona agdekTuBHO BhauCIsAETCS?

B kakux anropurMmax kiaccuuKaIy MOXXHO y3HATh HE TOJIBKO KIACCOBYIO
MPUHAJIC)KHOCTh KIIACCUDUIIMPYEMOTO 00BEKTa, HO U BEPOSITHOCTH TOTO, UTO JaHHBIM

00BEKT MPUHAICKUT KAXKIOMY U3 KIIaCCOB?
KakoB BeposITHOCTHBIN cMbIch peryisipuzanuu? Kakue tumsl perynspuzaropoB Bel 3naere?

Yo Takoe MMPUHIUIT MAKCUMYyMa COBMECTHOI'O HpaBIlOHOZIO6I/I$I JaHHBIX 1 MOJCIIN (HaILO

MOMHHUTD hopmyiry)?

Perpeccus

Uro Takoe s/iepHOe CriaxuBaHue?

Uto ecTh 001Iero MeX1y SIIPOM B HEllapaMeTPUIeCKON perpeccuu u siapom SVM?

Ha uro Bnusier muprHa OkHa, a Ha YTO BUJ 7pa B HEapaMeTpUUecKoi perpeccun’?

Urto Takoe OKHA NEPEMEHHOM IIUPUHBI, U 3a4€M OHU HYKHBI?

Yro Ttakoe «BbIOpochI»? Kak ocymecTBisiercs (puiabTpanus BBIOPOCOB B HEMapaMeTpUYeCcKon
perpeccun?

ITocTanoBKa 3a1a4M MHOTOMEPHOM JIMHEWHOW perpeccur. MaTtpruyHasi 3ammuch.

UYto Takoe CUHTYIsSIpHOE pa3noxkeHue? Kak oHO UCTIONB3yeTcs Ui PelIeHUs 3a/1aun
HaWMEHBIIINX KBaJAPaTOB?

UYro Takoe «rpobiaemMa MyIbTHKOJUTHHEAPHOCTH» B 3a/1a4aX MHOTOMEPHOM JTMHEHHOM
perpeccun? Kakue ectb Tpu mmoaxoja K e€ ycTpaHeHU0?

CpaBHI/ITB rpe6HeBy10 perpecCuro 1 Jacco. B kakux 3agadax OpeANOYTUTCIIBHCE

HCII0Ib30BaTh J1acco?

Kakyto npoGieMy pemraeT MeTo/] IIaBHbIX KOMIIOHEHT B MHOIOMEpPHOM! JIMHEHHOM

perpeccun? 3anucaTh MATPUYHYIO OCTAHOBKY 3aJ1a4M ISl METO/A TJIABHBIX KOMITOHEHT.

Kak cBectn 3agavy MHOTOMCpHOf/'I HEJIUHEHHON perpeCcCum K nocCjacaoBaTCIIbHOCTH

JIMHEWHBIX 3372497

Merton HacTpoiiku ¢ Bo3BpamieHusME (backfitting): moctaHoBKka 3a1aun 1 OCHOBHAS UAES

METOoJaa.

Kaxwne MeToapl MOCTpOEHUS TOTUCTUUECKON perpeccuu Bl 3Haete?



[TpuBeauTe MpUMEPHI HEKBAPATHUHBIX (PYHKIUI TOTEPh B PErPECCHOHHBIX 3a1a4yax. C

KaKOH IIEJILI0 OHU BBOJATCS?

Bo10op Moaesin 1 0TOOP NPU3HAKOB

B uém oTiMuns BHYTpEHHUX U BHEIIHUX KPUTEPUEB?

Pa3HOBHIHOCTH BHEITHUX KPUTEPUEB.

Pa3sHoBHIHOCTH KpUTEPUS CKONB3SALIETO KOHTPOJIS.

UYro Takoe kpurepuil HenpoTuBopeunBoctu? B uém ero HegocraTku?

UTro Takoe MHOTOCTYIEHYAThI BEIOOP MOAEIH 110 COBOKYITHOCTH KpUTEPUEB?

OcHoBHas ujest 0T00pa NPU3HAKOB METOJIOM IOJHOTO nepedopa. [lefcTBUTENBHO JH 3TO
MOJTHBIN TIepedop?

OcHoBHas ujies 0T00pa MPU3HAKOB METOIOM J00ABICHUN U UCKITIOYHCHUH.

Yro takoe miarosas perpeccusi? MoKHO 11 €€ UCIOIb30BaTh I KIacCU(PUKALMH, B KAKOM
metoje?

OcHoBHas uzest 0T0opa NpU3HAKOB METOAOM IIOUCKA B INIYOUHY.

OcHoBHast uziess 0T6opa NPU3HAKOB METO/I0M IIOUCKA B LIMPUHY.

Uro Takoe MI'YA?

OcHoBHas uziess 0T60pa NPU3HAKOB C MOMOLIBIO0 TEHETUYECKOTO aJIrOpUTMA.

OcHoBHast ujiess 0T00pa NPU3HAKOB C TOMOIIBIO CIIY4ailiHOTO IIOHCKA.

B uém oTinuns ciydaifHOro nomcka OT CllydaifHOro IMoucKa ¢ ajanranueit?

HeiliponHnbie ceTn

[TpuBeauTe npumep BEIOOPKHU, KOTOPYIO HEBO3MOXKHO KJIaCCU(PHUIUPOBATH 0€3 OLIMOO0K C
IOMOIILIBIO JIMHEHHOr 0 anroputMa kiaccudukannu. KakoBa MUHMMasbHAs JJIMHA BEIOOPKH,
oOnafaroas 1aHHbIM cBolicTBOM? Kakue cymecTByroT cioco0bl MOAU(PHUIIMPOBATH
JTUHEWHBIN aJITOPUTM TaK, YTOOBI JaHHAsI BEIOOPKA CTaja JIMHEHHO pa3ieTuMoit?

[Touemy nmro6ast OyneBa GpyHKIMS percTaBUMa B BUAe HelpoHHOM cetn? CKONbKO B HEH
CII0EB?

Merton oOpatHoro pacnpoctpaHenus omnook. OcHoBHas uaes. OCHOBHBbIE HEJJOCTATKH U
CIOCOOBI UX YCTPaHEHHUSI.

Kak MoxHO BbIOMpPaTh HaYaJIbHOE MPUOJIMKEHUE B TPAJMEHTHBIX METOIaX HACTPOHKHU
HEHUpPOHHBIX ceTen?

Kak MOXHO yCKOPUTBH CXOIUMOCTb B IPaIEHTHBIX METOAAaX HACTPOMKM HEMPOHHBIX ceTen?
Urto Takoe nuaroHanbHbI MeTon JleBenOepra-MapkBapara?

Yro Takoe «mapanuy» CeTu, 1 KakK ero n3oexarn?

Kak BpIOUpaTh 4KCIO CI0EB B IPaIUEHTHBIX METOAAX HACTPOMKU HEMPOHHBIX ceTeil?

Kak BbIOMpaTh 4ncii0 HEHPOHOB CKPBITOTO CJIOS B IPAJAMEHTHBIX METOaX HACTPOIKHU

HEHPOHHBIX CETEM?



* B uém 3akirouaercs METOI ONTUMAIIBHOTO NPOpEXXUBaHMsI HEWpOHHOH cetn? Kakue
HEJIOCTaTKU CTaHJAapPTHOTO aJIropuT™Ma 00paTHOIO paclpoCTPaHEHUs OUIMOOK O3BOJISAET

ycTpanuth metog ODB?

IIpumepsl 3axa4

» 3ajaHa I|eHa OTKa3a OT kiaccudukanuu. Beimucars MOUpUIUPOBaHHYIO HOPMYITY
OaiiecoBckoro kiaccupukaropa.

* BeiBectu GpopMyity TUHEHHOTO JUCKPUMHUHAHTA JUISl CIy4asi HE3aBUCHMBIX IPU3HAKOB.

* BriBectu dpopmyny HauBHOTO OailecoBCKOro kiaccudukaropa AJis cirydas OMHAPHBIX

IIPU3HAKOB (J10Ka3aTh, YTO OH JINHEEH).

= BriBecTn (bOpMy.]'Iy T'paJUCHTHOI'O 11ara B METOAC JIOTHCTHYCSCKOU perpeccuu 1Jid 3aaa4yun

KJaccuuKanuu ¢ 1Byms kiaaccamu. CpaBHUTH C paBuiioM X»00a.
» BriBectu Qpopmyny Henapamerpuueckoi perpeccun Hanapas-Barcona.

* BriBectu dhopMyny peryasipu30BaHHOTO PELISHUS 3aa4d MHOTOMEPHOW JTMHEHHON

PErpeCcCruu 4€pe3 CUHTYJIAPHOC PA3JIOKCHUC.

* BoiBecTu rpasiMeHTHBIN MeTO/1 00y4€HHUs B JIOTUCTUUECKOMN perpeccu.

9.4. Metoanueckne MaTepualibl, ONPeAETSIONINe IPOIeaAyPY OIICHUBAHUS 3HAHUH,
pe3ynbTaToOB  OOYYEHHUs, COOTHECEHHbIE C  HHJIMKATOpaMU  JOCTUKEHUS
KOMIIETEHLIAM.

OueHuBaHME ypOBHSA Y4Y€OHBIX IJOCTUKEHUU CTYJIEHTa OCYIIECTBIISIETCS B BHUJE
TEKYIIETO0 W IPOMEXYTOYHOIO KOHTpPOJIs B cOOTBeTcTBUM C [lonmokeHmeM o
MOAY/JbHO-PEHTHHIOBOM cUCTeMe O00y4eHHUsi CTyAeHTOB JlarecraHckoro
rocyJapCcTBEHHOI'0 YHUBEPCHTETA

Kputepuu onieHMBaHUA 3alUThI OTYETA MO MPAKTHUKE:

— COOTBETCTBHE COJEPIKAHMS OTUETA 3aJaHUIO HA IIPAKTHUKY;

— COOTBETCTBHE COAEP/KAHUS OTUETA LIEJIU U 3a]]a4aM MPAKTUKY;

— IIOCTaHOBKA MPOOJIEMBI, TEOPETHUECKOE 0OOCHOBAHUE U 0OBICHEHUE €€

COJIEp KaHUS;

— JIOTUYHOCTD U TIOCJIEIOBATENBHOCTD U3JI0KEHUSI MaTEpHUaa;

— o0beM wuccneoBaHHOW JnuTepaTypbl, WHTEpHET-pecypcoB, CHpPABOYHON H
SHIUKIIONEANYECKON JTUTEPATYPBL;

— UCIO0JIb30BaHUE MHOCTPAHHBIX HCTOYHHUKOB;

— aHamM3 W 0000UIEHHE TMOJIEBOr0 JKCIEAUIMOHHOTO (MH(DOPMAIMOHHOTO)
MaTtepuana;

— Hanu4ue aHHoTauu (pedepara) oruera;

— HaJIn4re 1 000CHOBAHHOCTH BBIBOJIOB;

—  TpaBUIBHOCTH OQOpMIICEHHA (COOTBETCTBHE CTaHAApPTy, CTPYKTypHas
YIOPSA0YEHHOCTh, CCHUIKH, LIMTAThI, TAOJIHIIBI U T.11.);

— cobmonenne oObema, MPUPTOB, HHTEPBAIOB (COOTBETCTBHE OGOPMIICHUS



3asIBJICHHBIM TPEOOBaHUSAM K OOPMIICHHIO OTYETA);

— orcyTcTBHE OphorpaduuecKux U MyHKTYallMOHHBIX OIIHOOK.
Kputepun onieHNBaHUS MPE3SHTAIIMH PE3YIHTATOB MPOXOXKICHUS MPAKTHKH
— TIOJTHOTa PACKPBITHS BCEX aCIEKTOB COJACP)KaHUS MTPAKTUKH (BBEACHHE,
MIOCTaHOBKA 33]]a4H, OPUTHHAIILHAS YaCTh, PE3YJIbTAThI, BEIBOJIBI);

— M3JI0KEHHE JIOTHIECKH ITOCIIEIOBATEIILHO;

— CTHJIb PEUH;

— JIOTUMHOCTh U KOPPEKTHOCTh apryMEHTAIIHH;

— otrcyTcTBUE OpdorpaduIecKux M MyHKTYaIMOHHBIX OMIHOOK;

— Ka4ecTBO IpauyecKoro MaTepuana;

— OPUTHHATBHOCTD U KPEaTUBHOCTD.

10. Ilepeyenb y4eOHOIl JuTepaTypsl Hu pecypcoB cetu «HHTepHeT»,
HEO00XOAMMBIX ISl IPOBEICHUs] NIPAKTHKH.

a)ajgpec caiita Kypca
http://cathedra.dqu.ru/EducationalProcess.aspx?Value=18&id=6
http://www.machinelearning.ru/

0) OCHOBHas IUTEpaTypa:

1. Meitep b. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE H
nporpaMmHasi MHXeHepusi [DneKTpoHHbI pecypc]/ Meitep b.— 3nekTpos.
TeKCToBble  jgaHHble.—  M.:  HurtepHerYHuBepcuter  MHPpOpMalmoOHHBIX
Texnonoruit (MHTYUT), At [lu Op Menua, 2019.— 285 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/79706.html . — 9BC «IPRbooks.

3. Theodoridis S., Koutroumbas K. Pattern Recognition. Academic Press.
1999.

4. Toncanec P., Byac P. [ludpoas 00padoTka nzodpaxkenuii. M.:
Texnocdepa. 2006.

5. ®@opcaiit I., [Tonc XK. KomnberotepHoe 3penue. CoBpeMeHHbIN moaxo. M.:
N3nparenbckuit oM «Buiabsamcey. 2004.

6. larmpo JI., Ctoxman JIx. KommbrorepHoe 3penne. M.: BMIHOM.
Jlabopatopus 3uanwuii. 2006.

B) JIONOJIHUTENIbHAS JTUTEpaTypa:

1. PoranoB E.A. OcHOBbl HHPOPMATUKH U MPOrPAMMUPOBAHUS
[DnekTpoHHbI pecypc]/ PoranoB E.A.— DneKkTpoH. TE€KCTOBbIE AaHHbIE.— M.:
WNnrtepuer-Yuusepcurer NUudopmanmonnsix Texnomoruit (MHTYUT), 2016.—
392 ¢.— Pexum na: http://www.iprbookshop.ru/73689.html .— DBC «IPRbooks»

11. IlepeyeHbr HHGPOPMAUMOHHBIX TEXHOJIOTHIl, WCHOJb3yeMbIX MpH
MPOBeIcHNH NMPAKTHUKH, BKJIKYAs NepeYeHb MPOrPAMMHOr0 odecrnevyeHus u


http://cathedra.dgu.ru/EducationalProcess.aspx?Value=18&id=6
http://www.machinelearning.ru/

HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM (TIpY HEOOXOIUMOCTH ).

baza mpakTMku obecrieueHa HEOOXOAWMBIM KOMILJIEKTOM JIMIICH3MOHHOTO
IPOrpaMMHOTO  OOecTieueHus] U CepTU(UIIMPOBAHHBIMH TMPOTPAMMHBIMU U
anmapaTHBIMUA CPEJICTBAMU 3alTUTHl HHPOPMAITUH.

Pabouee MecToO cTyAeHTa TS IPOXOKICHHUS MMPAKTUKA 000PYI0BAHO arapaTHBIM
U TMPOTpaMMHBIM oOecrieueHHeM (KaKk JIUIEH3WOHHBIM, TaK W CBOOOJHO
pacipocTpaHsieMbIM), HEOOXOIUMBIM I 3PPEKTUBHOTO PEIICHUS MOCTABICHHBIX
nepea CTyICHTOM 3aJ1ad W BBITIOJIHCHUSI WHIUBHUIYIBHOTO 3adanus. J|yist 3ammThl
(mpencTaBiaeHUs)  Pe3yJAbTATOB  CBOEM  pabOThI  CTYJEHTBI  HUCMOJB3YIOT
COBPEMCHHBIC CpPEIICTBA TMIPEACTABJICHHUS MaTepuanga ayJAuTOpHUH, a HWMEHHO
MYJIBTUMEIAA TPE3CHTAIIHH.

[lepeueHb HEOOXOIUMOTO TPOTPAMMHOTO 0OECIICUCHUS

— Microsoft Word 2010 unu 6o1ee o3 aHuid;

— [Iporpammusiit npoaykT Microsoft Visio;

— Cpenctso urenusi PDF-¢aiinoB Adobe Acrobat wiu anaror.

— Cpena paspadorku PyCharm/Intelij ldea.

12. Omnmcanue MaTepUAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAMMOM JIs

NPOBeIeHUS MPAKTUKH.
MynpTuMenniiHasg ayauTOpUs COCTOUT M3 MHTETPHUPOBAHHBIX MH)KEHEPHBIX CHCTEM C €IUHOMN
CUCTEMOM YIIpaBJICHHS, OCHAIIEHHAas COBPEMEHHBIMH CpPEJICTBAMHU BOCIPOU3BEACHUS U
BU3YyalIHM3aluu 000 BHIIEO M aynuo HHQPOpMAIMH, MOJYYECHHs] W Tepeladyd 3JICKTPOHHBIX
JOKYMEHTOB. TWroBast ~ KOMIUIGKTAllsl ~ MYJIbTUMEAUHHOW  ayIUTOPHH  COCTOMT  W3:
MYJIBTUMEAUMHOTO MPOEKTOpa, aBTOMAaTU3MPOBAHHOTO MPOEKIMOHHOTO IKpaHa, aKyCTHYECKOM
CHCTEMBI, a TaK)K€ MHTEPAaKTUBHOW TPUOYHBI IpErojaBaTelis, MEePCOHAIBHBIA KOMIBIOTEp (C
TeXHUYECKUMHU Xapakrepuctukamu He Hike Intel Core 13-2100, DDR3 4096Mb, 500Gb), 610k
ynpasieHus: ooopynoBanuem, uarepdeiicsl noaxmouenus: USB,audio, HDMI. NnrepakTuBHas
TpuOyHa mpernojaBaTels SBISETCA KIIIOYEBBIM 3JEMEHTOM YIpaBJIECHUs, 00BEIUHSIOMINM BCe
YCTPOMCTBA B €AMHYIO CHUCTEMY, U CIYXHUT MOJHOLIEHHBIM pabOYMM MECTOM IpernojaBaTelis.
[IpenoaBaTens MMEET BO3MOXKHOCTD JIETKO YIPaBIISATh BCEH CUCTEMOI, HE OTXOAs OT TPUOYHBI,
YTO TIO3BOJISIET TIPOBOJMTH JICKIMW, TIPAKTHUECKUE 3aHITHSA, TNpPE3eHTAalud, BeOWHApHI,
KOH(EepeHIIMH U Ipyrue BUIbl ayTUTOPHON Harpy3ku oOydaroluxcs B YAOOHOH M JAOCTYHMHOMH
JUTs HUX (hopMe ¢ TPUMEHEHHEM COBPEMEHHBIX HHTEPAKTUBHBIX CPEACTB O0yUYCHHS, B TOM YHCIIE
C HCIOJb30BaHUEM B Ipoliecce OOYUYEeHHUsl BCEX KOPHOPATUBHBIX pecypcoB. MynbTuMeaniHas
ayJIUTOpUSl TaKXKe OCHAIIEHa HIMPOKOIOJOCHBIM JOCTYIIOM B CeThb MHTepHeT. KoMmmbloTepHOe
000pyJIOBaHMEM HUMEET COOTBETCTBYIOIIEE JIMIIEH3MOHHOE MpOrpaMMHOE oOecledeHue.
KomneroTepHslil Kilacc, IpeICcTaBIsIIOIIMM co00i pabodyee MecTo MpenojgaBaTens U He MeHee 15
pabouyux MECT CTYAEHTOB, BKJIIOYAIOIIUX KOMIBIOTEPHBIH CTOJd, CTYyJ, IE€pPCOHAIbHBIN
KOMIIBIOTEp, JIMLEH3MOHHOE IMporpaMMHoe oOecneyeHue. Kaxaplii KOMIbIOTEp HMeEET
HIMPOKONOJIOCHBI AOCTYN B ceTh MHTepHeT. YueOHO-MeToauuecKas JUTepaTypa s JaHHOU
JTUCIUATITMHBI HIMEETCS B HATMYHUH B DJIEKTPOHHO-OUOIMOTEUHON CUCTEME.



