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1. HEJIX OCBOEHUAINCIIAITIJIMHBbI

HGHSIMI/I OCBOCHHUSA AUCHUIIIINHBI «Aunanus JaHHbIX U MAalIIUMHHOC 06y'-IeHI/I€» ABJIAKOTCA:
(dbopMupoBanre y oOydaromUXCs TMOHUMAHUS COBPEMEHHBIX METOJIOB U HWHCTPYMEHTATBHBIX
CpCACTB MIPUMCHCHUS MAIIMHHOT'O 06yquI/151 I aHaJIn3a JaHHBbIX.

HpI/I 9TOM 3aJav4aMi JUCHUIIJIMHBI ABJISKOTCA:

— 3HaThb THUILI 3aaa4, MOJACIIM U aJITOPUTMblI MAllIMHHOT'O O6y‘-IeHI/I$[, 0co0eHHOCTH HCﬁpOHHLIX
ceTel,

— BBHIOMpaTh COBPEMEHHBIE HHCTPYMEHTAJIBHBIE CPEICTBA, HEOOXOIUMBIE OMOIHMOTEKH U
TIaKEThI AJId aHaJINn3a JAaHHBIX,

— HOPUMCHATL MCTOAbI U aAJITOPUTMBI, HCIIOJIB3YCMBLIC B C(bepe MAaIIuHHOI'O 06yquI/I$I JJIA
pa3paboTKK MPUIIOKEHUH Ha si3bike Python.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE .
OBPA3OBATEJIBHOUITPOI'PAMMBI

2.1. JlucumiuinHa «AHAIW3 JaHHBIX W MAIIMHHOE OOYyYeHHEe» OTHOCHTCS K YacTH,
dbopmupyeMoi ydacTHMKaMH 0Opa3oBaTeNbHBIX OTHOIIeHUH broka 1. JucrumiuHel (MOIyIn),
MMEET TECHYIO CBSI3b C IPYTUMU JUCITUTIIHHAMHU.

2.2. B Tabmuie TpHBEACHBI TPEIIICCTBYIONIMNE | IOCICAYIOIIHE JTUCITUIUIAHEI,
HarpaBJieHHbIE Ha (HOPMHUPOBAHHE KOMIIETEHIIMHA TUCIUIIMHBI B COOTBETCTBUU C MaTpHUIEH
koMmriiereHmy OIl.

IIpeamecTBylonme TUCIHUIIMHBI, HANTPABJIEHHbIE HA
¢dopmupoBaHue KOMIIETEHUM I

rjr\i [penmrecTByroMIE TUCIUTITHHBI [Tocnemyroniye TUCIIUITITIHBI
1 AJITOPUTMBI ¥ CTPYKTYPBI TaHHBIX CrcTeMbl HCKYCCTBEHHOTO MHTEIIEKTa
MareMaTHIeCKoe MOICITUPOBAHUE MHTEIUIeKTyaIhbHBIE CUCTEMBI aHATTN3a
MareMaTHYeCKHE OCHOBBI HCKyccTBeHHOro | MHbopMmanonHas 6e301acHOCTb U
MHTEJUICKTA 3amuTa HHpopmManuu
Jlormueckoe M PyHKIIMOHAIBHOE
IPOrpaMMHUPOBAHUE




3. INIAHUPYEMBIEPE3YJIbTATBIOBYUYEHUS

[Tnanupyemblie pe3yabTaThl OCBOCHUSI 0Opa3oBareiabHOl nporpammbl(Oll)—kommereHnm
oOyJaromuxcs OnpeessoTcess TpeOOBaHUAMHU CTaHIapTa MO0 HampasieHuto noarotosku 09.03.04
[Iporpammuas uHxeHepust 1 GOPMUPYIOTCS B COOTBETCTBUU ¢ MaTpuliei kommneTrenuunii OI1

Ne Homep/ HaumenoBanue B pesyabTare uzyuenus
n/n HNuaexc Komnerenuuu AUCIHHUIIMHBI 00y4alommecst
KOMIIETEHLIMH (1M ee 4yacTu) JOJIKHbI:
1 2 3 4
1. [K-1 CrniocoOeH ucroIbp30BaTh [1K-1.1. BeiOupaet coBpeMeHHbIE
METO/Ibl U UHCTPYMEHTAJIbHbIE | MHCTPYMEHTAJIbHbIE CPECTBA JIIS
CPEICTBA HCCIEI0BAHUS MPOCKTUPOBAHUS U
00BEKTOB MPOPECCUOHATBHON | KOHCTPYHUPOBAHUS IPOTPAMMHOIO
JeSITENIbHOCTH obecrneyeHus

[1K-1.3. OcymecTBIsieT OUCK,
XpaHeHue o0pabOTKy U aHaJIN3
UHPOPMAIIUN U3 Pa3THIHBIX
UCTOYHUKOB, MPEIICTABIISET B
TpeOyemoM opmare ¢
HCII0JIb30BAHUEM
WH(POPMAIMOHHBIX TEXHOJIOTHA
I1K-1.4. IIlpumensieT npuKIIaIHbIe
ACTIEKTHl M HHCTPYMEHTAJIbHBIE
CPEICTBA U METObI B
COBPEMEHHBIX MPOTrPAMMHBIX

KOMILJIEKCcax

I1K-2 Crioco6eH 000CHOBaTh [1K-2.1. Pa3zpabatsiBaeT u
MIPUHUMAaeMbIe TPOCKTHBIE yIpaBisieT IPOeKTaMu, U
pEIIEeHHUs, OCYILECTBISATh pean3yeT UX C UCIOIb30BaHUEM
MIOCTAaHOBKY U BBIIIOJIHEHHE COBPEMEHHOTO MPOTPaMMHOT0
SKCIIEPUMEHTOB IO MPOBEPKE obecrieyeHus.
UX KOPPEKTHOCTH U [1K-2.4. OnieHuBaeT BpeMEHHYIO
s¢deKkTuBHOCTH U EMKOCTHYIO CJI0KHOCTh

IIPOrPaMMHOTO OOeCIIeUCHUS
IIK2.6.PaboTaer ¢
COBPEMEHHBIMH CHCTEMaMH
POrPaMMHUPOBAHUS U
IIPOEKTUPOBAHHUS




4. CTPYKTYPAUCOJAEP KAHUEINCHUIIJIMHBI

4.1.0BBEMJIUCIIUILIMHBINBHU bl YYEBHOMPABOTBHI

Cemectp Cemectp
Bua yueOHo# paGoThl Bcero yacos No7 Ne8
Yacos Yacos
1 2 3
AyauTOpHasi KOHTAKTHas padora(Bcero) 102 42 60
B Tom uucne:
Jlexuuu(JI) 34 14 20
[Tpaktuueckue 3anarusi(113),
Cemunapsi(C) - - -
JIaboparopHubie paboTei(JIP) 68 28 40
KoHTakTHasi BHeayTUTOpPHAas padoTa, B 3.7 1,7 2
TOM YHCJIE:
['pymmoBeie ¥ MHAMBHTYATHHBIC 37 17 2
KOHCYJIbTallu:u ' !
CamocrosiTelibHasi padoTa 128 64 64
odyuaromerocss(CPO)(Bcero)
Paborta ¢ KHI>KHBIMH UCTOYHUKAMU 22 14 14
[ToaroroBka K 1a60paTOPHBIM 3aHATHIM 23 12 16
BrinoHeHHEe KOHTPOJIBHBIX pabOT 26 24 12
PaboTa ¢ 351eKTpOHHBIMU UCTOYHUKAMHU 26 6 6
[ToaroroBka K TECTUPOBAHHIO 22 8 16
3auer (3) 3 3
I [Tpuem 3au., gac. 0,3 0,3
POMEKYTOHHAR - s amen (€)) 9(18) - 9(18)
arrecranus B TOM 4HcJe:
[Ipuem 3k3.,4ac. 0,5 - 0,5
Koncynpramus, Jac. 2 - 2
CPO,uac. 15,5 - 15,5
HUTOI'O: Yacos 252 108 144
Oomas 7 3 4
3a4eTHBIX eIMHMIL
TPYA0EMKOCTh




COJAEP KAHUEIUCHUIIJINHBI

421 Pa3nenbl(TeMbl)IMCHUIJIMHBI, BUIbI Y4eOHOI 1eATEJIbHOCTH U GOPMBI KOHTPOJIA

Buapl yueOHol nesiTe1bHOCTH,
DopMbl
BKJIIOYAS CAMOCTOSITEILHYIO PAGOTy o
TeKyIel u
Ne HaumeHnoBaHue pa3jesia 00y4yaronuxcst .
MPOMEKY TOUHOM
n/n U CHMILJIAHBI (B yacax)
P 3 aTTeCTALMH)
JI CPO Bcero
1 2 3 4 5 6 7 8
Cemectp7
1. | Pasnen 1. Cpena mapannensHOTO 8 8 - 20 36 nabopaTopHas
nporpamMmupoBanus Python pabora,
KOHTPOJIbHAS
pabota
2. | Pazgen 2. BerpoeHHbIe 1 4 10 - 22 36 nmaboparopHast
JOTIOJTHUTEbHBIE PYHKIINHU U pabora,
METOJIBI JUISI MAaTEeMaTHICCKHIX KOHTPOJIbHAS
BBIuKCIeHU# B Python pabora
3 2 10 - 22 34 Texkymmii
Paznen 3. [IlapamnenwsHoe TECTOBBII
IpOrpaMMHUPOBAHUE B CpElE KOHTPOJIb,
OpenMP nmabopaTopHas
pabora,
KOHTPOJIbHAS
pabora
4. | KonTakTHas BHEAyAUTOpHAS 1,7 WHauBHIyab
pabota HBIC U
TPYIIOBbIC
KOHCYJIbTAIlu{
5. | IIpomexxyTouHas arTecTamms 0,3 3a4er
Hroro yacoB B 7 ceMecTpe: 14 | 28 - 64 108




Buapl yueOHol nesiTeIbHOCTH,
DopMbl
BKJIIOYAsI CAMOCTOSITEIbHYIO .
TeKyIenl n
Ne | HaumeHoBaHue pa3jienia JTUCHUNIUHD padoTty odyyawuuxcst N
u/n (B wacax) npOMemyTqu)on
aTTecTalum
J P 13 CPO Bcero
1 2 3 4 5 6 7 8
Cemectp 8
1. | Paznmen 1. Benenue. O 3amauax 8 - - 20 28 nabopatopHast
MAIIMHHOTO 00y4eHH . pabora,
KOHTpPOJIbHAas
pabora
2. | Pasgen 2. Mozenu u 4 - - 20 24 nabopaTopHas
ITOPUTMBI MAIIIMHHOTO paborta,
00yueHus. KOHTPOJIbHAs
pabota
3 | Pa3nen 3. Pa3paboTka 8 40 - 24 72 Texymwii
MIPUJIOKEHUI B cepe TECTOBBIIA
MalIMHHOTO 00y4YEeHHUSI. KOHTPOJIb,
nmabopaTopHas
pabora,
KOHTpPOJIbHAasA
pabora
4. | KonrakTHas BHeayauTOpHas padboTa 2 NumuBumyans
HBIC 1
TpYIIOBEIC
KOHCYJIbTaIlN
5. | [IpomexxyTouHas aTTecTamms 18 9K3aMEeH
HToro yacoB B 8cemectpe: 20 | 40 - 64 144




4.2.2. JleKuMOHHBIA Kypc

Ne | HaummenoBanue | HammeHoBaHme Conep:xaHue JIeKIIUA
n/n Pa3zpnena TeMBbI Bcero
AUCHMILINHBI JIEKINH 4acoB
Cemectp 7
1 2 3 4 5)
1. | Pasgenl.Cpena Tema 1.1 Ucropust | Python—
TapaJuIeIbHOTO SI3bIKA UHTEPIPETUPYEMBIN SI3bIK
nporpaMmupoBa | TPOrpaMMHPOBa MIPOrpaMMHUPOBAHUSL.
nus Python Hus Python. Tuner | Cunrakcuc. MHTEpakTUBHBIN
TAHHBIX,0lpeene | pexxum,unteprnperarop. Coznanue
HUE NIEPEMEHHOM, CKpHUNTOB. THITBI JAHHBIX: LETbIE
JIOTUYECKUE YHUCIIa, YMCia C MIIaBaroiei 2
BBIpaKCHUSI. TOYKOH,cTpoku. Onepanun
npucBoeHus. JIornueckuit Trm
nagubIX. Jlormueckue
onepatopsl. CII0KHBIE IOTHUECKHE
BBIpaKCHUSI.
Tema 1.2 Koncrpykmn 1f—
Y CTIOBHBIIH 3ar0JI0OBOK, B KOTOPOM
omeparop, MIPOBEPSIETCS YCIOBUE
i BBITIOJTHEHHS CTPOK KOJIa MOCIIe
HHCTPYK1ys if. JTIBOCTOYHSI. 2
MmuosxecTBeHHOE Croxuast popma BeTBICHHUS if—
BerBieHue. Lukn | else. Uucrpykuus if-elif-else.
While. [{UKIIBI ¥ CYCTUHKH.
Tema 1.3 Beox Oyukius print. ynknuu iNput.
JAHHBIX C ApryMeHT-IIpurianeHmue
KJTABHATYDHL. cTpokoBoro tumna. @yuknus len,
CTDOKH KaK MO3BOJISIONIASA U3MEPUTH JJTUHY
P cTpoku. Onepanuy KOHKaTeHAIu!
MOCNENIOBATENBHOC | (1) i nyGrmpoBanus(*). 2
TH CHMBOJIOB. Oneparop UHAECKCUPOBAHMUSI.
Cnucku. CnoBapb — U3MEHsIEMbIN
CnoBapu. HEYHOpsA04YEeHHBIH HabOp
nap"Kito4u:3HaueHue".
Oyuxknus del.
Tema 1.4 Huxn for-uukao0xomna, 3aJaHHOTO
Lk for B MHO>KECTBa AJIEMEHTOB
U BBITIOJTHEHUS B CBOEM Telle
A3BIKC pa3IMYHBIX ONepanuil HaJl HUMH.
NporpaMmmMupo Wuctpykius def -xkomanna si3bika
Banus Python. NpOrpaMMHUPOBAHHUS
OYHKIHH. Python, mo3Bonstomniast coznaBaTh 5
[Tapamertps! u hynkmo.
apryMeHTbI
byHKIMA.
JlokanbHbIE U
r00anbHbIe

TIICPCMCHHBIC.




2 Paznen2.Berpoen | Tema 2.1 Mouyns math. Yeiaosuabie
HBIC 1 Jlunelinbe OIEepaTOPhl BETBJICHUS.
AOTIOTHUTCIR IIPOrPaMMBb. I'paduxu Qpynximii. bazosbie
HBIC QYHKIHH U KOHCTPYKIIUU CTPYKTYPHOTO
METOIBI JUTs PasseTRimonmpecs IIPOrpaMMHUPOBAHHS -ONEPATOPBI 2
MaTeMaTHueckux | BPIUMCIHTCINBHBIC | |\
BBIYUCICHAN B IIpOHCCChI.
Python Opranusanys
ITUKJIOB.
Tema 2.2 O06paboTka 0 THOMEPHBIX MACCUBOB:
OpHOMepHbIE MOVICK MAaKCUMYMOB U
MUHHUMYMOB,COPTHUPOBKA.
MAcCHBBI. O06paboTka TBYMEPHBIX MACCUBOB C
P ABYMEpP
JABymepHbIe WCIIOJIh30BaHUEM 2
MacCHBBI U ¢Gynkuuit.Onepanuu ¢ TEKCTOBBIMU
GyHKIIH. daiinammu-
Db, YTCHHE, 3aITHCh.
3. Paznen3.Ilapanne | Tema 3.1 Hurtu pazpenstomue o01ryto
JTBHOE Moesb aMSTh.
MIPOrpaMMHUPOBA HpOrpaMMEPO OOMEHBI MEXTy HUTSIMH
HUE B CpeJie TIOCPENICTBOM
OpenMP BaHHA B YTEHUA/3AIIUCH TAHHBIX B
oOmeit oO11ell maMaTH.
HAMSITH BrinonHenue HUTH Ha
Mojers"mys Pa3TUYHBIX SPAX OJTHOTO
cupyromero" mpoiieccopa. 2
Anroputwm parallel_for Anropurm
fapajiic usMa parallel_for_each Anropurm
FORK-JOIN. parallel_invoke Anropurmer
ITapaunenbHbl parallel_transformuparallel_reduce
€ aJITOPUTMBI AnropuT™
parallel_transform
Aunroputm parallel_reduce
HrorouacoBB7cemecrtpe: 14
Ne | HammenoBanue | HaumeHoBaHUe Conep:xkanue JeKIU
n/n paszaena TeMbI Bcero
AUCHUILIUHBI JEKIHI 4acoB
Cemectp8
1 2 3 4 5
1. | Paspmen 1. Tema 1.1 Anroputm [IpocTpaHCTBO NPU3HAKOB.
Beenenue. O MalIMHHOTO 00yueHus: | PopmanbHOE ONpeIeIeHHe
3a1a49ax MOHSTHS «OOydEHUE. 2
MAIITHHHOIO OOmuit anroput™
0GyUeHmUsl. MAaIIMHHOTO O0y4eHusl.
Tema 1.2 3apgaun Tunsl 3a1a4 MAaITUHHOTO
MaIlnHHOTrO 00ydeHus: | o0ydeHusi. CocoOsl
00y4eHHs M OLICHKH €TO0 2
KayecTBa.



https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_for
https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_for_each
https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_for_each
https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_invoke
https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_invoke
https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_transform_reduce
https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_transform_reduce
https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_transform_reduce
https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_transform
https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_transform
https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=msvc-170&parallel_reduce

Tema 1.2 Tunossie
3a/1a4u pu
MOATOTOBKH JaHHBIX

VYyeT npoInyckos.
KonnpoBanne HEUUCIIOBBIX
nnpu3HakoB. [IpuBenenue

¥ O0y4eHUH MOJICNIeH. | TaHHBIX K €IUHOMY 4
[TepeoOyuenue Macmrady u
CTaHJapTU3AIHS.
Pazmerka maHHBIX.
2 Paznen 2. Mogenu u anroputmel | MeToasl Teopun
Moenu u MalIMHHOTO OOy4YeHUs. | BepOSITHOCTEH. JlepeBbs
ANTOPUTMBI PCLICHHIA. 4
MAIHHHOIO CTaTuCTUYECKHE MOJICIIH U
00ydeHNMS. MeToabl. Mojenu u
METO/Ibl HEYETKOM JIOTUKH
3 | Paznen 3. PaspaboTka OcHoBbI paboTsl ¢ Python.
Pa3paboTka pUIOXKeHuH B cepe DeMeHTapHBIE OTNepaluu
IPHIOKEHMIA B | MAIIMHHOTO o0ydenus. | ¢ maHHBIMU. PaboTa ¢
cdepe DataFrame.
MAIIMHHEOLO [IpenoOpaboTka AaHHBIX.
0GyUeHHUS. Pabora © AlepeBbAMHU
peIIeHu.
CoxpaHeHHe U 3arpy3Ka 8
00y4eHHOI MOJIeIH.
Pemenne 3amaun
paHKXUPOBAHUS
MIPU3HAKOB.
PaboTa c mpocTeimumu
MOJIETISIMU HEHPOHHBIX
CETeH.
Hroro yacos B 8 cemectpe: 20

Bcero yacos:

34




4.2.3. JJabopaTopHbIii NPAKTHKYM

Ne | HaumeHoBaHue HaumenoBanue Copepxanue
n/ pasaeJa J1a00paTOPHOIro J1a00paTOPHOIro Bceero wacos
n AUCHMILINHBI 3aHATHUSA 3aHATHS
Cemectp 7
1 2 3 4 )
Paszenl.Cpena HNuTepakTuBHBINA [IprcBouB 3HaYEHUS 8
1 IapajyIeJIbHOTO peXuM Ul HaucaHus | 3mepeMeHHBIM, HallUCaTh
MIPOrpPaMMHUPOBA InporpamMmm IporpamMmy HUCIIOJIb3ysA
uus Python onepanuu
KOHKaTeHauuu(+)u
MOBTOPEHUS
cTpoku(*).
CosnaiiTe ckpunt
(daiindata.py), KOTOPHIi
Obl 3arpamuBai y
M10JIb30BATENS
-ero MMsl.
2. Paznen 2. CrtpykTypHOE JluneiiHble TPOTPAMMBIL. 10
Berpoennsie n MIPOrpaMMUpPOBaHHE PaspeTBistomuecs
JIOTIOJIHATETb BBIYHMCIIUTENIbHBIE
HEIE npoueccsl. Opranusanus
byHKIMH B nUKI0B. OTHOMEpHBIE
MaccuBbl. [IBymMepHbIE
METOJbI [Tt
MacCHBBI U
MaTeMaThyec ITOIIPOTPAMMEL,
KHX
BBIYMCIICHUH B
Python
3. Paszen3.ITapann | PaspabGorka Monens 4
€JIBLHOCTIPOrpamMM | HapajeabHbIX napaiebHO
HPOBAHHUE B IpOrpamMm g%%l;]pl\a}ll‘éMH
cpene OpenMP | ¢ mpuMeHEHHEM -
tex"osiorun OpenMP byrxm OpenMP.
KoMmmuisinus u
BBIIIOJIHEHHE
OpenMP
IPOrpaMMBl.
[TapannensHbie
CEKILIMH, IEPEMEHHbIE
Cpenbl U 3amep
BPEMEHH.
Bapuantst HuskoypoBHeBoe 6
pacIpe/ieleHus IPOrpaMMUPOBAHHUE.
PacnapannenuBanue
paboTBI MER Y oreparTopa IUKIIA.
HUTAMH
napajuieaIbHON
IpOrpaMMbl
Hrorouacos B 7cemectpe: 28




Nen HanmenoBa | HammenoBanme Conep:xanue
/m HHe pa3jeja | JadopaToOpHOro JlabopaTropHoro Bcero yacos
AUCHMILINHBI 3aHATHUSA 3aHATHS
Cemectp8
1 2 3 4 )
1. Pasgen 3 Bri6op YcranoBka naketoB Python: 4
Pa3paboTtka anmnapaTHOU H Anaconda Environment,
NPUIOXKEHHH B | IPOrPaMMHON PyCharm, Community Edition,
chepe COCTAaBIISIONICH TDM-GCC
MAIlIMHHOTO
o0OydeHusI.
2. DeMeHTapHbIe N3yuenune criocoO0B mogydeHus 2
OTIEpaINH C JAHHBIX W BO3MOXHOCTEH
JTAHHBIMH oubmmorekun Numpy mo
oTepaIysaM ¢ MaTpUIIAMHI
3. N3ydenue crioco6oB paboOThI 4
Pa6orta ¢ ¢ Tabnmuuamu DataFrame
DataFrame
ITpenobpaboTk N3yuenne npoueayp 4
a JIaHHBIX. CTaHJapTHU3AIUU U
HOPMAaJIU3AIUHU C TIOMOIIHIO
If;zl:fapmw 6HgnH0TeKn scikit-
learn(kmacca StandardScaler)
HOPMaJTH3aITUs
PaGora c N3ydyenue ocobeHHOCTEH 4
JEPEeBBIMH pelIaoIUX IEPEBHEB C
perrentit MOMOILBIO OHOINOTEKH
scikit-learn
Pa6ora ¢ Pemenne 3a1aum nporHo3upoBaHue 2
JINHEUHOH YPOBHS 3apIUIaThI IO TAHHBIM
perpeccueit BaKaHCHII.
Pabora c Pemenue 3amaun knaccudukanuu, 4
JIOTUCTUYECKON 3HAaKOMCTBO C MOACJIBIO
perpeccueii JIOTUCTUYECKON perpeccuu
CoxpaHeHue N3y4yeHue npakTUKU COXpAHEHUS U 2
W 3arpy3Ka 3arpy3Kku ee rmapameTpoB B\u3
00yueHHOI taiin(a).
MOJIENTN
Pemenue 3agaun | [IpuMeHeHne perpecCuoHHbIX 4
PaHXMPOBaHUS MoOJIeTIeH 1S OnpeieIeHUs
IIPU3HAKOB BaXHOCTHU IIPU3HAKOB
Pabora c 3HAKOMCTBO C epeoOydeHuemM 2
IIOJIMHOMHUAIIEHO Mozaein
1 perpeccueit
Pabora ¢ N3ydeHne npocTenumx Moaesen 4
IPOCTENIIHM HEUPOHHOMW CETH Ha IpUMeEpe
1 MOJIEISAMU oubmmorexku Sklearn
HEHMPOHHBIX
ceTen
Peanuzanus W3ydenune anroputma oOpaTHOTO 2
ajiropuT™Ma pacinpoCTpaHCHUA OIJ_II/I6KI/I
o0yueHus
HEMPOHHOU
ceTH
Perymsiims u cetp | Mi3ydeHue o6uiux pekoMeHianuit 2

psIMOTO

110 BBITNIOJTHCHHUTO OKCIICPUMCHTOB




| | pactipoctpanenus

HToro yacos B 8 cemecTpe:

40

Bcero uacos:

68
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4.3. CAMOCTOSATEJIBHASAPABOTAOBYYAIOLIETIOCS

Ne HaumenoBanue Ne Buasr CPO Bcero yacos
n/n pasneiaa n/n
(TemMbI) A CLJI
HUHUHBbI
1 2 3 4 5
Cemectp7
1. | Pasmen 1. Cpena PaboTa ¢ KHIKHBIMH 8
apaJIeIbHOTO 1.1. | ucrounnkamu
MIPOrPAMMHUPOBAHHS
Python 19 BerImosTHeHIE KOHTPOJIBHBIX PaboT 8
4
1.3. | [ToaroToBka Kk 1a00PAaTOPHBIM 3aHATHSM
2. | p as3men 2 2.1. | Pabora c eKTpoHHBIMU 6
UCTOYHHKAMH
BceTrpoennsie u cTo a
JOTIOJTHATETbHBIC
(YHKITH 1 METOJIBI 2.2. | BemosnHeHne KOHTPOJIBHBIX PadoT 8
JUis MaremaTtudecknx | 2.3 | [ToaroToBka K TECTHPOBAHHIO 8
BBIuKCIeHU# B Python
3. PabGota ¢ KHIKHBIMU 6
Pazpnen 3. 3.1. | ucTouHHKaAMH
[TapannensHoE
[pOrpaMMHpOBAHUC B 3.2 BrIimiotHEHHE KOHTPOJIBHBIX PadoT 8
cpeae OpenMP e
3.3. | [loaroToBka k 1a00PaTOPHBIM 3aHATHUSIM 8
HToro yacoB B 7 ceMecTpe: 64
Ne HaumeHoBaHue Ne Buast CPO Bcerouacos
n/n pasnena n/n
(TemMbI)auCI U
INJIMHBI
1 2 3 4 5
Cemectp 8
1. PaboTta ¢ KHHKHBIMH HCTOYHUKAMU 6
Paznen 1. 1.1
Benenue. O
3a/1auax
12 BrinmosHeHne KOHTPOJILHBIX padoT 6
MaIlIMHHOTO L.
00y4eHHS.
4 1.3. | [ToaroToBka k 1a00paTOPHBIM 3aHATUAM 8
2. Pazgen 2. Monenu 2.1. | Pabota c 3neKTPOHHBIMH 6
Y QITOPUTMBI UCTOYHUKAMU
MAaIIMHHOTO
oOyueHusl. 2.2. | lloaroToBka K TECTUPOBAHUIO 8




2.3 | BeInosiHeHHE KOHTPOJIBHBIX paboT 6

3. | Pazgen 3. Pa3pabotka PaboTta ¢ KHKHBIMU UCTOYHUKAMU 8
npuioxxenuit B chepe | 3.1.
MAIITMHHOTO
00yueHus. 32 [ToaroroBka K TECTUPOBAHUIO 8
8
3.3. | [loaroToBka K 1a60PaTOPHBIM 3aHATHIM
HTtoro yacos B 8 cemecTpe: 64
Bcero yacos: 128

5. TNEPEYEHBYYEBHO
METOJAYECKOT OOBECHEYEHUAISICAMOCTOATEIIbHOMPABOTBIOBYYA
IOmMUuXCcs 1o AMCHUIIJIMHE

5.1. Mertoauuyeckue yKa3aHHMsl JIi MOATOTOBKH O0Y4YalIIUXCA K JIEKHMOHHBIM
3aHATUAM

Jlexus siBisieTcss OCHOBHOM (hopMoit 00ydeHUsl B BbICIIEM y4eOHOM 3aBEACHUU. 3allucu
JEKUMNA B KOHCIIEKTaxX JOJDKHBI ObITh WM30MpaTelbHbIMM, MOJHOCTBIO CIEAYET 3allliChIBaTh
TOJIBKO oOImpeneneHnus. B KoHCHekTe peKoMEeHAyeTCsl NMPUMEHSATh COKpallleHHWe CJOB, YTO
yCKOpsieT 3amuch. Bompocel, BO3HUKarOUIMEe B XOJ€ JIEKIMH, PEKOMEH]IYeTCs 3aliChbiBaTh Ha
MOJISAX M NTOCIIE OKOHYAHUS JIEKIIUN OOPATUTHCS 3@ pa3bsICHEHUEM K NPENOABATENO.

PaboTa Haj KOHCIIEKTOM JIEKIIMM OCYILECTBIISIETCS 110 ATaIam:

* IOBTOPUTh U3YYEHHBIN MaTepHai 0 KOHCIEKTY;

* HEIIOHSATHBIE MOJIOKEHUSI OTMETHTh Ha MOJIAX U YTOYHUTH;

* HEOKOHUYEHHbIE (hpa3bl, NPOIMYLIEHHbIE CJIOBA M JpPYrue HEAOYEThl B 3aMUCAX
YCTPaHHUTB, MOJIB3YACh MaTepualaMy U3 ydeOHHKa U IPYTUX HCTOYHUKOB;

* 3aBepIIMTh TEXHHUYECKOoe OQOpPMIIEHHE KOHCIEKTa (MOAYEPKUBAHUS, BBIJCICHHUE
IJIABHOT'O, BBIJICJICHUE Pa3/€esioB, IOAPa3/IeoB U T.I1.).

CamocrosTenbHyto padoTy ciielyeT HauuHaTh ¢ JOpaOOTKU KOHCIIEKTA, XKeJIaTeJbHO B
TOT K€ JIEHb, [1I0Ka BpeMsI HE CTepJIO0 COJEp KaHue JIEKIUU U3 namsaTH. PaboTa HaJx KOHCHIEKTOM
HE JOJDKHA 3aKaHYuMBaTbCsl C IpociyluuBaHus Jiekuuu. Ilocne nekuuu, B mpolecce
CaMOCTOATEJILHON paldoTBhI, epesl TeM, KaK OTKPBITh TETPab ¢ KOHCIIEKTOM, I10JIE3HO MBICIIEHHO
BOCCTAHOBMTB B NIAMSATHU COJIEpKaHHE JIEKIIMH, BCTIOMHUB €€ CTPYKTYPY, OCHOBHBIE ITOJIOKEHHS U
BBIBO/IbI.

C nenbro 10pabOTKM HEOOXOAUMO MPOYUTATh 3aIMCU, BOCCTAHOBUTH TEKCT B MaMATH, a
TAaKXKe HCIPAaBUTh OIMUCKH, pacuIM(poBaTh HE MPUHATHIE paHEe COKpPALICHUs, 3aIlOJIHUTh
IIPONYIIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cMbici. Jlanee nmpouuTats mMarepuan o
pPEKOMEHyeMOH JuTeparype, paspemias B XOJ€ YTEHUs, BO3HUKIIME paHee 3aTpydHEHus,
BOIIPOCHI, a TAKXKE JIOTOJIHEHHUS M UCTIPaBIIsAs CBOM 3aIMCH. 3alMUCH JOJDKHBI ObITh HArJIsSAHBIMH,
JUIL 4ero cienyeT MPUMEHSTh pa3jIinyHble crocoObl BhIeNeHUH. B xoxe nopaboTkM KOHCHEKTa
YIITYOJISIFOTCS, PaCIIUPSAIOTCA U 3aKPEIUIIOTCS 3HAHUS, a TakKe JOMOJIHAETCS, UCIPaBIsAeTCs U
COBEpILEHCTBYeTCs KOHCHEKT. Eme syuire, ecau Bbl nmepepadoTaeTe KOHCHIEKT, AAJUTE €ro B
HOBOM cHCTEMaTH3aluyu 3amuceil. 9TO, HECOMHEHHO, 3aliMET HEKOTOpPOE BpEMs, HO MarepHall
BaMu OyJeT Xopolo npopaOoTaH, a KOHCIIEKTHBHAs 3allUCh €ro NMpHUBeleHa B YIOOHBIM Ui



3allOMHMHAHUs BUJ. BBeZieHnE 3arojoBKOB, CKOOOK, 0000IIA0NMX 3HAKOB MOXKET 3HAUYUTEIILHO
IIOBBICUTHh KAa4YC€CTBO 3aIIMCH. 9TOMy MOXKCET CIYXHUTb TAKKC MOAYCPKUBAHHUEC OTACIIBHBIX MCCT
KOHCIIEKTa KPAaCHBIM KapaHJAIlloM, NMPHUBEJICHUE Ha MOJSIX WM HAa OOpaTHOW CTOpPOHE JUCTa
KpPAaTKOW CXE€MbI KOHCIIEKTA U JIp.

IIoaroToBiIeHHBI KOHCIEKT M PEKOMEHJyeMas JIMTepaTypa WCIOJb3yeTCs IIpU
IMOATOTOBKC K IMPAKTHYCCKOMY 3aHATHUIO. HOI[FOTOBKa CBOAWUTCA K BHUMATCIBbHOMY HPOYTCHHUIO
y4e0HOTO MaTepuaia, K BBIBOJY C KapaHAAIIOM B pPyKax BCEX YTBEPXACHHU U (HOPMYI, K
PCIICHHUIO NPUMCPOB, 3ada4, K OTBCTaM Ha BONPOCHI, MNPCAIOKCHHLIC B KOHIC JICKIUA
IIPENOAABATENIEM WIN IIOMELICHHBIE B pEKOMEHAYEMOM uTeparype. [Ipumepsl, 3agadn, BOIIPOCH
10 TEME SIBJIAKOTCS CPEACTBOM CAMOKOHTPOJIS.

HenpeMeHHBIM yCIIOBHEM TITyOOKOTO YCBOCHHS y4eOHOTO Marepualia SIBJISCTCS 3HAaHUE
OCHOB, Ha KOTOPLIX CTPOUTCA H3JIOKCHUC MaTCpUaia. O6I)ILIHO npenoaaBarcjib HAIIOMUHACT,
KaKoi paHee M3y4YeHHBIH MaTepual U B KakoW cTeneHu TpedyeTcsl MOJArOTOBUTh K OUEPETHOMY
3aHATHIO. DTa PEeKOMEHJAIs, Kak U TpeOOBaHME CHCTEMAaTUYECKOW U CEpbe3HOM paboThI Haj
BCEM JICKIMOHHBIM KYpCOM, IMOIJICKUT 663yCJ’[OBHOMy BBITTOJIHCHUIO. HOTepI/I JIOTUYECKOM CBSI3U
KakK BHYTPH TCEMbLI, TaK WU MCXKAY HUMHU HNPHUBOAUT K HCETATUBHBIM IMOCICACTBUAM: MaTCpHall
y4eOHOM JUCUMIUIMHBI TIEPEeCTaeT OCHOBATEIbHO BOCIPHUHUMATHCS, a TBOPYECKUH TPY.
MOJIMEHSETCA YTOMJIEHHBIM TepenuchiBanreM. OOpalleHne K paHee U3y4YeHHOMY MaTeprairy He
TOJIBKO ITIOMOTac€T BOCCTAHOBUTL B MaMATU H3BCCTHBIC ITOJIOKCHHUSA, BBIBOJAbI, HO W IIPHUBOJIUT
pa3po3HEHHbIE 3HAHUS B CUCTEMY, yriyonser u pacumupsier ux. Kaxaplii Bo3Bpar K crapoMmy
Mar€puaily I03BOJISACT HAaTH B HEM YTO-TO HOBO€C, TIEPCOCMBICIUTE €ro C HHBIX HOBI/IHI/II\/'I,
ONpENeNuTh JUIsl Hero HambOosee MOIXOAsIIee MECTO B YK€ HMEIoIIelcs cucTeMe 3HaHHil.
HeonHokpatHoe oOpaieHne K MNpoilieHHOMY MaTepuaiy sBiseTcsl HauboJiee palruoHATIbHOU
dhopmoit mproOpeTeHus 1 3aKperuieHus 3HaHui. O4eHb MOJIe3HBIM, HO, K COXKAJICHHIO, €IIIe MaJio
HCIIOJIb3YEMBIM B IIPaKTUKE CaMOCTOSITETEHOMN pa60TI)I, SIBJISICTCA MpeaABapuUTEILHOC
O3HaKOMJIEHHE C y4eOHbIM MarepuasioM. [laxke kpaTkoe, Oerjoe 3HaKOMCTBO C MaTepHaJOM
ouepenHOM jekiuu gaer MHoroe. OOywaromiuecss MojydaloT oOliee MNpeaCTaBICHHE O ee
COCPXKAHUU M CTPYKType, O TJIABHBIX W BTOPOCTENEHHBIX BONpPOCaX, O TEPMHHAX H
onpexaeneHusx. Bee 3To obnieryaet paboTy Ha JEKIUH U JIeTaeT ee 1eJIeyCTPEMIICHHOM.

5.2. MeToanyecKkue yKa3aHusi JIsl MOATOTOBKH 00yYAKIIHXCS K JIa00paTOPHbIM
3aHATUAM

Benymieii TMIaKTHYECKOW 1EbI0 JTAOOPATOPHBIX 3aHATHH SBJISCTCS CHCTEMATH3aIUs W
00001IIeHNe 3HAHUI TI0 M3y4aeMOl TeMe, MPUOOPETeHNEe MPAKTUYECKUX HABBIKOB IO TOMY WJIH
JIPyromMy pasjeny Kypca, 3aKpeluieHHUEe TMOJYYCHHBIX TCOPETHYECKHX 3HaHWK. JlaGopaTopHbie
paboThI CONMPOBOXKIAIOT M TOJICPKHUBAIOT JICKIMOHHBIA Kypce. [loarotoBka K J1abopaTOpHBIM
3aHATHSAM M TPAKTHKyMaM HOCHT pa3JIMYHBIA XapakTep, KaK II0 COJCP)KAHUIO, TaK U IO
CJII0KHOCTH UCITOJIHEHHMS.

MHorue m1abopaTOpHbIC 3aHATHS TPEOYIOT OOJBIION HCCIIENOBATENBCKON paboTHI,
W3yUYeHHsI JTOTIOJIHUTEILHOW HAyYHOW JuTepatypbl. [Ipexkie 4eM NpPUCTYIHTh K BBHIOJHCHHIO
Takoil paboOThI, OOydJaroneMycsi HEOOXOJUMO O3HAKOMHUTBHCS OOCTOSTENBHO C COJIEpKAHHEM
3aJ]aHus, YSICHUTh €ro, OIICHUTh C TOYKM 3PCHUS BOCIPUSATHS | 3allOMUHAHUS BCE
COCTABJISIONIME €ro KOMIIOHCHTBl. JTO OYeHb BaXXHO, TaK KaK Ipd HpopadboTKe
COOTBETCTBYIOIIETO MaTepHalia Mo KOHCIEKTY JIEKIIMH WJIM M0 PEeKOMEHIOBAHHOU IUTepaType
MOTYT BCTPETUTHCS OTpeeNeHus, (DakThl, MOSICHEHHUS, KOTOPhIE HE OTHOCATCS HETOCPEICTBEHHO
K 3amanuio. OO0y4aronuiicss JOMKEH XOpOIIOo 3HaTh U MOHUMATh COJAEpKaHHE 3aJaHHs, YTOObI
OBICTPO OIICHHTh M OTOOpaTh HYXKHO€ M3 4uTaeMoro. Jlamee, B COOTBETCTBUU CO CIHCKOM
PEKOMEHI0BAHHOM JIUTEPATYpPhl, HEOOXOAUMO OTBHICKATh MaTepHall K JaHHOMY 3a/IaHUIO 10 BCEM
IMOCOOHSAM.



Becy monoOpanHbIii MaTepuall HyXHO XOTS Obl OJMH pa3 MPOYUTATh WM BHUMATEIHHO
IIPOCMOTPETh MOJIHOCTBIO. Ilo XOay 4TeHMsI moMedaroTcsi T€ MECTa, B KOTOPBIX COAEPIKHUTCS
OTBET Ha BONPOC, COPMYIMPOBAHHBINA B 3afaHuu. UnTas auTepatypy Mo TeMe, 00ydaronuiics
JIOJKEH MBICIICHHO CHPAIMBaTh ce0sl, Ha KaKO# BOMPOC 3a/laHKs OTBEYAET TOT WIJIM MHOW ab3arl
npopabarbiBaeMoro nocodust. Ilocie Toro, kak mMarepuan JUisi OTBETOB 1M0J00paH, KelaTeabHO
XOTSI OBl MBICTICHHO, @ JIy4Illeé BCETO YCTHO WJIM K€ NMUCHbMEHHO, OTBETUTh Ha BCE BOMPOCHL. B
cilydae eciu OOHapyKUTCs poOesl B 3HAaHUSIX, HE0OX0IMMO BHOBb OOPaTUTHCS K JIUTEPATyPHBIM
HMCTOYHHKAM U MPopadoTaTh COOTBETCTBYIOUINH pa3/ien. ToapKo Mocie TOro, KaKk MpernoiaBaTeib
yOeauTcsi, 9To 00yJarOUIUiiCS XOpOUIO 3HAaeT HEOOXOAMMBIN TEOPETUYECKH MaTepHal, YTo €ro
OTBETHI JIOCTATOYHO AapryMEHTHpPOBaHbl M JOKa3aTeIbHbl, MOYKHO CUYMTaThb OOydarouerocs
MOJrOTOBJICHHBIM K BBIMIOJHEHHUIO TAOOPATOPHBIX PaboT.

5.3. Meroanueckue yKa3anusi 1Jisl NOJATOTOBKH 00y4AIOIMXCS K MPAKTHYECKUM
3aHATUAM

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

5.4. MertoauyecKkue yKazaHusl Ui NOATOTOBKH 00yYAIOIIUXCHA K KOHTPOJIbHBIM
paboram
B mporiiecce MOArOTOBKM M MPOBEIEHUS 3aHATHM 0O0ydaroluecss 3aKpeIulsioT IMOJIY4YEeHHbIE paHee
TEOPETUYECKUE 3HAHUS, IPUOOPETAIOT HABBIKU WX MPAKTHYECKOTO MPUMEHEHHUS, ONBIT palliOHaIbHON
OopraHu3anuy yueOHoi paboThl, TOTOBSTCS K clladye SK3aMeHa.
[TockonbKy akTUBHOCTh Ha NPAKTUYECKUX 3aHATHSAX SBISETCS MPEAMETOM BHYTPUCEMECTPOBOIO
KOHTPOJISI €ro MNpOJABI)KEHHS B OCBOCHMM Kypca, MOJArOTOBKAa K TaKUM 3aHATHSIM TpedyeT
OTBETCTBEHHOT'O OTHOIIIEHHS.
[Ipy moOAroToBKE K 3aHATHIO B MEPBYIO OdYepelb JAOJKHBI HCIONb30BaTh MaTepuasl JEKUUH U
COOTBETCTBYIOIIUX JIMTEPATYPHBIX HUCTOYHUKOB. CaMOKOHTpPOJb KayecTBa MOJATOTOBKU K KaXKIOMY
3aHATHIO OCYIIECTBIIAIOT, IPOBEPSASA CBOM 3HAHUS M OTBEYas Ha BOIPOCHI [UIA CaMOIPOBEPKH IO
COOTBETCTBYIOLIEH TEME.
BXOIHOM KOHTpOJIb OCYIIECTBIISIETCA NPENONABATENIEM B BHUJIC IPOBEPKU M AKTyaJIN3allMM 3HAHWUN
oOyyJaromuxcs o COOTBETCTBYIOLIEH TeMe.
BbIXOOHONW KOHTPOJb OCYHMIECTBIISIETCA MPEMNOJABaTENeM IPOBEPKOM KadecTBa M ITOJHOTHI
BBIIIOJIHEHUS 3aJJaHMsL.
[ToAroToBKY K MHIMBUAYAIbHBIM 3aJaHUSM KayKIbli 0OyJaroluics JOKEH HauaTh ¢ O3HAKOMIIEHUS
C IUIAHOM 3aJaHusi, KOTOPBIM OTpaXKaeT COJEp)KaHWE MPEIIOKEHHONM TeMbl. TimarenbHoe
IIPOJYMbIBAaHUE U M3y4YECHUE BOINPOCOB IIAHA OCHOBBIBAETCSA Ha MPOPAa0OTKE TEKYILEro Marepuania, a
3aTeM M3y4eHHUe 00s13aTeIbHON U IOMOJHUTEIbHOM JTUTepaTyphl, PEKOMEHI0BaHHOM K JaHHOH Teme.
Bce HOBble NOHATUS MO M3ydyaeMOW TeMe He0OXOJMMO BbIyYUTb HAU3yCTh M BHECTH B IJIOCCApHi,
KOTOPBIH 11€J1ec000pa3HO BECTH € caMOro Hayalla u3ydeHHs Kypca. Pe3ynbTar Takoi paboThl JOKEH
IIPOSIBUTHCSL B CIIOCOOHOCTH OO0y4Yarolerocsi CBOOOJHO OTBETUTh HA TEOPETHUECKUE BOIIPOCHI, €ro
BBICTYIIJICHUH U YY4aCTUM B KOJUIEKTMBHOM OOCYXJEHUH BOIIPOCOB M3y4aeMOM TEMbI, IPABUIBHOM
BBIIIOJIHEHUH NTPAKTUYECKUX 3aJaHUM.
IIpennaraercs cienyromas onopHas cxema MOArOTOBKY K MHINBHTyaJIbHbIM 3a1aHUSM.
1. O3HakoMyIeHHE C TeMOH 3aHATHs. Beienenue rimaBHOro (OCHOBHOM Te€Mbl) U BTOPOCTEIIEHHOTO
(moapaszenbl, YaCTHbIE BOIIPOCHI TEMBI).
2. OcBOEHHUE TEOPETHUUYECKOI0 MaTepHaa 1o TeMe ¢ OIOPO Ha JIGKLIIMOHHBIA MaTepHal, ydeOHUK U
npyrue yaebHsle pecypcbl. CaMonpoBepKa: MOCTaHOBKA BOIPOCOB, 3aTPArMBarOIIMX OCHOBHbBIE
TEPMUHBI, ONIPEAETICHUS U MOJIOKEHHUS 110 TEME, U OTBETHI HA HUX.
3. BeinmonHeHue npakruyeckoro 3aaanus. O6Hapy eHHe OCHOBHBIX TPYIHOCTEH, X pelIeHne ¢
MIOMOIIIBIO JJOMIOJHUTEIbHBIX HHTEIEKTYAIbHbBIX YCHIINN W/UITH MOAKITIOYEHUS TOTOIHUTENbHBIX
MCTOYHUKOB UH(DOPMAIUH.
4. PemieHue TUNOBBIX 3a7aHUH JJaOOpaTOpHOH pabOTHI.
OOyuaromuiicss Ipy NOArOTOBKE K UHIUBUAYAILHOMY 3aJaHHIO MOXKET KOHCYJIbTUPOBATHCS C
IIPENOaBATENIEM U MOIY4aTh OT HETO HABOJAIINE PA3bSICHEHUS, 3aJaHUS JJIs1 CAMOCTOSITEIbHOM
paboTHI.
JIMTaKTHUECKUe LIEIH 3aHATUS: YIIyOleHne, CUCTeMaTH3alMs U 3aKperUIeHne 3HaHU|, IpeBpallieHne
uX B yOSXKJICHUS; TPOBEPKa 3HAHUI1; IPUBUTHE YMEHHUI U HABBIKOB CAMOCTOSITEIILHOM paboTHI C
KHUTOH; pa3BUTHE KYJIBTYpHI peuH, (opMUpOBaHHE YMEHUS apIyMEHTUPOBAHO OTCTaUBAaTh CBOIO



TOUKY 3pEHHsI, OTBEUYaTh HA BOMPOCHI CIyIIATeNel; yMEHHE CIYIIaTh APYTHUX, 3a1aBaTh BOIIPOCHI.
3anauu: CTUMYJIMPOBATh PETYJIIPHOE U3YyYEHHUE TPOTPAMMHOI0 MaTepuaa, IEPBOUCTOUYHUKOB;
3aKpCIUIATh 3HAHUA, [TOJTYYCHHBIC Ha YPOKC U BO BPCM:A CaMOCTOSITCIbHOM pa60TbI; O6OI‘aH_[aTB 3HAHUAMU
Omaroaapst BEICTYIJICHUSM TOBAPHILEH U YUUTENS HAa 3aHATHH, KOPPEKTUPOBATh paHee MOJTy4YeHHBIE
3HaHUA.

@YHKIMU MPAKTHYECKOIO 3aHATHUSA:

-yaeOHas (yrimyOneHne, KOHKpeTH3alus, CHCTEMATH3alMI0 3HAHHI, YCBOCHHBIX BO BPEMs 3aHSTHI U B
MpoIecce CaMOCTOSATENIFHON TIOATOTOBKY K CEMHHAPY);

- pa3BuBaromIas (Pa3BUTUE JIOTHUECKOTO MBIIUICHUS YUaIIUXcs 00ydaromuxcs, IpHOOpETeHNE UMHU
YMEHHH paboTaTh C pa3Iu4YHbIMU JIUTEPATYPHBIMU UCTOUHUKAMHU, (GOPMUPOBAHUE YMEHUN U HABBIKOB
aHanmu3a GaKToB, SBJICHUH, TPOOIEM U T.11.);

- BOCIIMTAaTCIIbHAas (BOCHI/ITaHI/IC OTBE€TCTBCHHOCTH, pa6OTOCHOCO6HOCTI/I, BOCIIMTAHUC KYJIbTYPbI
OOLIEHUS U MBIILIJICHUS, IPUBUTHE UHTEPECa K U3YUEHUIO MpeaMeTa, GOpMHUpPOBaHHE NOTPEOHOCTH
parnroHaTU3aIK U YIeOHO-TI03HABATEILHOM AEATEIIEHOCTH U OPTraHU3aIuy I0CYTa)

- IMarHOCTUYECKas ~KOPPEKIMOHHYIO ¥ KOHTPOJIMPYIOIIYIO (KOHTPOJIb 32 KAU€CTBOM YCBOCHHS
oOyJaromuMucs yaeOHOTO MaTepuaa, BeISBICHHE TPOOEIIOB B €T0 YCBOCHUH U HX MPEOI0JICHNU)

- OpraHu3alus CaMOCTOSITEIFHON pabOThl 00OYUAIOIIINXCS COJIEPKUT OOBSICHEHUE COJIEP KaHUs 3a1auH,
MCTOJWKH €TO BBIIIOJIHCHUA, KPAaTKYHO aHHOTAlIUIO PEKOMCHAOBAHHBIX HCTOYHUKOB I/IH(l)OpMaIII/II/I,
MPEATOKCHMSA 110 BBIMTOJIHCHUIO MHANBUAYAJIbHBIX 3aHaHI/II\/'I.

5.5. MeToanyeckue yKa3aHus M0 CAMOCTOATEILHOM padoTe 00y4aromuXxcst
Pabora c iMTepaTypHBIMH HCTOYHUKAMM U HHTEPHET pecypcamMu

B mpouecce moAroToBku K J1a0OpaTOPHBIM 3aHATHSIM, OOydaroUUMCS HEOO0XOAMMO
o0paTuTh 0CcO0O€ BHHUMaHHWE Ha CAMOCTOSITEIHPHOEC W3YYCHHE PEKOMEHIOBAHHOW ydeOHO-
METOIMYECKOM (a TakKe HAyIHOU U MOMYJISIPHOM ) IUTEpaTypPHI.

CamocrosTensHas paboTa ¢ ydeOHHUKaMU, y4eOHBIMU TTOCOOMSIMHU, HAYIHOU, CIIPABOYHOM
U TOMYJSIPHOW JUTEpaTypod, MarepHaliaMd MEpPUOJAMYECKUX U3naHui u  HHTepHera,
CTaTHUCTUYECKUMU JAHHBIMH sIBisieTcss HauOosee 3(h(EeKTUBHBIM METOJIOM MOJTY4YEeHUS 3HaHHIA,
MO3BOJISIET 3HAYUTEIBFHO AaKTHUBU3MPOBATh MPOIECC OBJIAJACHHS HH(pOpMaluel, CIocoOCTBYET
0osnee TIyOOKOMY YCBOCHHMIO HM3y4aeMoro marepuaia, (GOpMHUpPYET y OOy4aromIMXcsi CBOE
OTHOIIIEHHE K KOHKPETHOH Mpobieme.

Bonee riaybokoMy pacKpbITHIO BOIIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JOMOJIHUTEIHHON
JUTEPaTypoil, PEKOMEHJIOBAaHHOW MpErnoAaBaTeeM MO0 KaXIOW TeMe CEMUHApCKOro WM
MPAKTUYECKOTO 3aHSTHUS, YTO TMO3BOJSET CTYIEHTaM HpPOSBUTH CBOK HHIWBUYaJbHOCTH B
paMKax BBICTYIUICHHS Ha JAHHBIX 3aHSTHUSX, BBISIBUTH IIMPOKUN CIEKTP MHEHUN MO M3ydyaeMoi
npobieme.

TecTupoBanme

TectupoBanue npeacraBisieT cob0Oil CpeACTBO KOHTPOJIS YCBOEHHUS y4eOHOTO Marepualia TeMbl
WIM paszziena AUCUUIUIMHBL [Ipu camMocTOsITeNnsHOM MOATOTOBKE K TECTUPOBAHUIO OO0YYarOIIEeMYCs
HE00XOIUMO:

a) mpopaboTath WHGOPMAIMOHHBIM MaTepuan MO JUCHMIUIMHE, MPOKOHCYIbTHPOBATHCS C
MpernojaBaTesieM Mo BOMPOCY BHIOOpa yueOHO TUTepaTyphl;

0) BBISICHUTH BCE YCJIOBHSI TECTHPOBAHUS 3apaHee, Y3HATh, CKOJIBKO TECTOB OyAET MpeasoKeHo,
CKOJIbKO BpEMEHH OTBOJUTCS HA TECTUPOBAHKE, KAKOBA CUCTEMA OIICHKHU Pe3ylbTaTOB U T.]I.

B) MpHCTYMas K paboTe ¢ TECTaMH, BHUMATEIHHO U JI0 KOHIIA TPOYUTATh BOMIPOC U Mpe/uiaraeMbie
BapUaHTHI OTBETOB, BBIOPATH MPABUIIBHBIE (MX MOXKET ObITh HECKOJBKO).

T') B IIPOIIECCE PEIICHUs KEeNaTeIbHO MPUMEHSATh HECKOJIBKO MOJXO0I0B B PEIICHUH 3aJaHUs, 9TO
MO3BOJISIET MAKCHUMAIIbHO THOKO OMEpHpOBaTh METOJAMH PEIICHUS, HaXOIs KaxIbli pa3 ONTUMAaTbHBIN
BapHUaHT.

JI) €Ci BCTPETHJICS YpPE3BBIUYAHO TPYAHBIA BOIPOC, HE TPATHUTh MHOTO BPEMEHU Ha HEro,
MEePEeUTH K IPYTUM TECTaM, BEPHYTCS K TPYJHOMY BOIIPOCY B KOHIIE.



€) 00s3aTeIbHO OCTaBUTb BpEMs UIS TMPOBEPKH OTBETOB, YTOOBI M30€KaTh MEXaHUYECKHUX

oLImOoK.
— apryMeHTHpOBATh.
PadoTa ¢ KHHKHBIMH H 3JIEKTPOHHBIMH HCTOYHUKAMH

B nporiecce moAroToBKHM K J1a00pPaTOPHBIM 3aHATHSAM, CTYyJCHTaM HEOOXOJUMO 00paTuTh 0coboe
BHUMaHHE Ha CaMOCTOSITEIIbHOE M3y4eHHE PEKOMEHJIOBAHHOH yueOHO-METOIMUYECKON (a Tarke
Hay4yHOU U MOMYJISPHOI) TUTEPATYpBHI.

CamocrositenpHas paboTa ¢ y4eOHHMKaMH, Y4EOHBIMH IMOCOOHMSMH, HAYYHOW, CIIPABOYHON W
MOMYJISIPHOM  JIMTEPAaTypoil, MarepuajlaMM  NEPUOAUYECKMX H3JaHuii u  MHTEepHeTa,
CTaTUCTHUYECKHUMH JTAHHBIMH SBJISIeTCS HanOojee 3()()EeKTUBHBIM METOJOM IOJyYCHHUsI 3HAHUH,
MIO3BOJISIET 3HAYUTENILHO AaKTUBU3UPOBATH IMPOILIECC OBIAJEHUS HHPOpMAIMEl, crnocoOCTByeT
Oonee TIyOOKOMY YCBOGHHIO HM3y4aeMOro Marepuana, (GopMHpyeT y oOydarommuxcs CBOE
OTHOIIIEHHE K KOHKPETHO! Ipoliieme.

bonee rayOOKOMYy pacKpbhITHIO BOMPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOIOJIHUTEIBHON
JUTEpaTypoil, PEKOMEHJ0BAHHOM MpemnojaBaTeleM M0 KakJIOM TeMe CEMUHApCKOro WIn
MPaKTUYECKOTO 3aHATHs, YTO TIO3BOJSET CTYACHTaM IMPOSIBUTh CBOK HWHJAWBHYyaJbHOCTH B
paMKax BBICTYIUIEHUS Ha JAHHBIX 3aHATHUSAX, BBIBUTH IIMPOKHUNA CIIEKTP MHEHUH MO M3ydaeMoM
npoOieme.

MeTozmquKne PECKOMEHIANIMA NJIA MOATOTOBKH K TECTOBOMY KOHTPOJII0

TecTel - 3TO 3amaHMs, MPEeLyCMaTPUBAIOIINE KOHKPETHBIM, KPaTKWW, YETKH OTBET Ha

MMEIOIIUECS] ATAJIOHBI OTBETOB. ['0TOBACH K  TECTUPOBaHHIO, HEOOXOAMMO MpPOopadboTaTh
MH(OPMALMOHHBIA MaTepHual IO JAUCHUIUIMHE.

OObyuaromeMycsi He0OOXOIMMO TMPOKOHCYJIBTHPOBATHCS C IMpEnojaBaTesieM 0 BOIPOCY

BbIOOpA yueOHOM JTUTEpaTyphl; YETKO BBISICHUTE BCE YCIOBUS TECTUPOBAHUS 3apaHee.

[Ipuctymass k paboTe ¢ TecramM, BHUMATEIbHO W JO KOHIA HEOOXOIUMO

MPOYUTATh BOIPOC U MpeJylaraeMble BApHaHThl OTBETOB. BpiOnpaem npaBuibHbIE OTBETHI, UIIH
nomnonHseM. B mpomecce pelieHusi KenaTeNbHO IMPUMEHSATH HECKOJbKO IOAXOJ0B B
pelIeHuH 3aJaHusl. OTO  TO3BOJIIET MaKCUMalbHO THUOKO  ONEpUpOBaThb  METOJaMU
pelIeHUs, HaxoJs KaXIbli pa3 ONTHUMAaJIbHBIN BapHaHT.

IIpome:kyTOUHAS aTTecTALMS
[lo uroram 7 cemecTpa HpOBOAMTCA 3adeT, 8 ceMmecTpa MPOBOAMUTCA 3K3aMeH. [lpu

MOJATOTOBKE K cJade 3adera, »dK3aMEHa PEKOMEHIYEeTCS II0Jb30BaThCs MaTepuaiaMu
na00OpaTOPHBIX 3aHATHH W MaTepuallaMH, W3YYEeHHBIMH B XOJ€ TEKYIIEH CaMOCTOSTEIbHON
paboTHI.

3aqu, OK3aMCH IIPpOBOJUTCA B YCTHOﬁ (bopMe, BKJIIOYA€T IOATOTOBKY H OTBETHI

o6yqa10mer005{ Ha TCOPECTUUCCKUE BOIIPOCHI. ITo nToram sK3aMeHa BBICTABJIICTCS OIICHKA.

Ilo wmToram 06yquH51 IMPOBOAUTCA DOK3aMCH, K KOTOPOMY HOIIYCKAKOTCA CTYIACHTHI,

HUMCIOIINEC ITOJIOKUTCIIBHBIC PE3YJIbTATHI 110 3alIUTEC J'Ia60paTOpHBIX pa60T.



6. O0pa3oBaTeIbHbIE TEXHOJIOTHHU

Buasbi yueoHoii padoThI

Oo6pazoBare/ibHbIE
TEXHOJIOI'NHA

Bcero uacos

0o®0

3

4

Cemectp 7

1

Jlexuwms. Uctopus s3bika
nporpamMmmupoBanus Python.
Turbl JaHHBIX, ONIPEACIICHUE
MIEPEMEHHOM, JIOTUYECKUE
BBIPAYKEHUSI.

Jlexums —nipe3eHTanus

Jleknus. YcioBHBIN onieparop,
UHCTpyKUuA if.
MHOKECTBEHHOE BETBIICHHE.
Huxn While.

Jlexums —nipe3eHTanus

Jlexmsa BBoJ1 TaHHEBIX C
KiaBuaTypsl. CTpOKH Kak
MOCJIEIOBATEILHOCTH
cuMBOJIOB. CHIUCKU.

CrnoBapu.

JlnanoroBeie TEXHOJIOTHH

Jlexmsg

wxkn for B s3bIKe
MIPOrPAMMHUPOBAHHS
Python. ®ynkmun.
[TapameTpsl 1
aApTyMEHTBI
GbyHKIHH.
JlokanbHbIE U
r00anbHBIC
TIepeMEHHEIE.

JlnanoroBbie TEXHOJIOTHH

JlaGopaTtopHnas pabota
HHTEepaKkTUBHBIN peKUM IS
HaNMCaHUs MPOrpaMM

Texnomorus pa3sBUTHUA
KPUTHYCCKOI'O MBIIJICHUA

HToro yacoB B 7 cemecTpe:

10

Ne Buabl yueOHoii paboThbl Oopa3oBareabHbIe Bcero uacos
n/n TeXHOJIOTUH 0DO
1 2 3 4

Cemectp 8

1 Jlexus Jlexuust —ipe3eHTanus
TumnoBbie 3aJ1a4u TIPU 4
MOJITOTOBKH TAHHBIX U
o0y4eHUH MoJieet.
[TepeoOyuenue.

2 | Jlexuus Jlexuus —nipe3eHTanus 2
Moenu 1 anropuTMBI
MalIMHHOTO OOyUYeHHUSI.




3 | Jlekuus Pa3paboTka
MIPUJIOKCHUH B cepe
MAIIMHHOTO 00yYEHHSI.

JlnanoroBbie TEXHOJIOTUHU

5 | JlJabopatopHas pabora
Pabora ¢ mpocreitmumu
MOJIEJISIMU HEMPOHHBIX CETEN

Texnomorus pa3BUTHSA
KPUTHUYECKOT'O MBIILIJIEHUS

Hroro yacoB B 8 cemecrtpe:

10




7. YYEBHO-METOIMYECKOE W HWH®OPMAIMOHHOE OBECIHEYEHUE
JUCIHHUIIVIMHBI

7.1. IlepeyeHb OCHOBHOM U JONOJHUTEIbHON Y4eOHOM JIUTEpPaTypbl

OcHoBHas IUTEpaTypa

1. Teopus W mpakTHKa MAIIMHHOTO OOydeHHs : ydeOHoe mocobue / B. B. Boponuna, A. B.
Muxees, H. I'. Spymkuna, K. B. CBT0B. — YIbSHOBCK : YJIbSIHOBCKUIN rOCY/1apCTBEHHBIN
TexHuueckuii ynusepcuter, 2017. — 291 c¢. — ISBN 978-5-9795-1712-4. — TexkcT :
anekrpoHHbid // LudpoBoii obpazoBatenbHbiii pecype PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/106120.html.

2. Boponosa, JI. 1. MachineLearning: perpeccnoHHbIe METO/bI HHTEICKTYaJIbHOTO aHaJIH3a

naHHBIX : yaeOHoe mocobue / JI. 1. Boponosa, B. . BopoHoB. — Mocksa : MocKoBCkuii
TEXHUYECKUH YHUBEPCHUTET CBs3H U MH(popmaTuku, 2018. — 82 €. — TeKcT : IeKTpOHHBII
// Uudposoit obpazoBarenbubiii  pecypc [PR - SMART : [caiit] — URL:

https://www.iprbookshop.ru/81325.htmi
3. 3amsaruH, A. B. lHTemiekTyanbHblil aHanu3 JaHHBIX : yueOHoe nocodue / A. B. 3amsaTun. —
3amsaTuH, A. B. BBenenue B MHTeIIEKTyalnbHbIN aHAIU3 JaHHBIX : yueOHOe mocodue / A. B.

3amaruH. — Tomck : M3garensckuit JJom TOMCKOTO rocyaapCTBEHHOTO YHUBEPCHUTETA,
2016. — 119 c. — ISBN 978-5-94621-531-2. — Tekct : anekrpoHHbid // [{udpoBoit
00pazoBaTeNbHBIN pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/109021.html.

4. XKykosckuii, O. . UndopmannoHHble TEXHOJOTUN U aHAIM3 JIaHHBIX @ yueOHOe mocobue /
O. HU. XykoBckuii. — Tomck : ToMckuii rocylapCTBEHHBI YHHMBEPCUTET CHCTEM
yHOpaBJIeHUS W paauodiekTpoHuku, Jib Konrent, 2014. — 130 c. — ISBN 978-5-4332-
0158-3. — Texcr : amektponHslit // [{udposoit obpazoBatenpHbili pecypc IPR SMART :
[caiit]. — URL.: https://www.iprbookshop.ru/72106.html.

5. Tomck : Uznmatennbckuii JJom Tomckoro rocymapctBeHHOTO yHHBepcuTeTa, 2020. — 194 c.
— ISBN 978-5-94621-898-6. — Texkcr : snexkrponHsiii // LludpoBoit oOpa3zoBaTeIbHBIM
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/116889.html.

6. Ilensix, A. H. CoBpemeHHBIE METOIbI TNMPHUKIATHON HHPOPMATHKK B 3ajJadax aHaIn3a
JAHHBIX : yyeOHOe rmocobue 1o Kypcy «MeToibl HHTEIJIEKTYalbHOTO aHalu3a TaHHBIX» / A.
H. Henwix, A. A. Lensix, 3. M. KotoB. — PoctoB-Ha-/lony, Taranpor : M3naTenscTBo
IOxnoro denepanpHoro yausepcutera, 2021. — 130 ¢. — ISBN 978-5-9275-3783-9. —
Tekcr : anextponusiii // Lludposoii obpazoBarenbubiii pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/117165.html.

7. Henwix A.H. M3BnedeHne 3HaHUH METOAaMHU MAIlIMHHOTO 00y4YeHUs [ DJIIEKTPOHHBIN pecypc]:
yuebHOoe mocobue mo Kypcam «Moaenu M METOIbl WHXKEHEpUU 3HaHUW», «MeToabl
MaruHHoro oOyuyenus»/ Llenbix A.H., KotoB 3.M.— DneKkTpoH. TEKCTOBbIE IaHHBIE.—
PocroB-na-Jlony, Taranpor: U3narensctBo FOxHOTO (henepanbHOro yHUBEpcutera, 2022.—
105 ¢.— Pexxum mocryma: https://ipr-smart.ru/131448 .— IPR SMART, mo naposio
8. Hensix, A. H. Ilpunarue pemieHuii Ha OCHOBE METOJOB MAIIMHHOTO OOYYEHHS :
yuebHoe mocobue nmo Kypcam «Mojenu U MeToIbl MHKEHEpUU 3HaHU», «MeToabl aHanu3a
6onpmx maHHbix» / A. H. Hensix, H. B. [dparuem, 3. M. KotoB. — PoctoB-Ha-/{ony,
Taranpor : M3natensctBo IOxHOTO denepanbHoro ynusepcurera, 2022. — 113 ¢. — ISBN
978-5-9275-4246-8. — Tekcr : anexrponHslii // Ludposoit oOpazoBatensHbIil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/131458.html.

JlonoIHMTeIbHAS JIUTEPATYypa

1. 3ameuHukoB, C. B. OCHOBBI HHTEIUIEKTYaIbHOTO aHAIM3a JAHHBIX U MAIIMHHOTO 00Y4eHUs:
KOHCIIEKT JIeKIHi : ydyebHoe nocobue / C. B. 3aneunukoB. — MockBa : HannoHanbHbIi
UCClieIoBaTeNbCKUi siaepHblil yHuBepcurer «MUOU», 2022. — 136 ¢. — ISBN 978-5-
7262-2856-3. — Tekcer : anexrponHslii // Lludposoit o6pazoBarenbhblil pecype IPR SMART
: [caiit]. — URL: https://www.iprbookshop.ru/132687.html.

2. O0OpaboTKa JaHHBIX MAarHUTOPa3BEAKH: OOpaTHbIE 33/1a4M U MAIIMHHOE 00ydeHue : yueOHoe
nocodbue / JI. C. Kucenes, A. M. I'pucd, M. I. Ilepcoma, FO. I'. ConoBeitunk. —



HoBocubupck : HoBocuOupckuii rocyaapcTBeHHbINH TeXHUYeCKUi ynuBepeutet, 2021. — 76
c. — ISBN 978-5-7782-4556-3. — Texkcr : anexrponnslii // LudpoBoit o6pazoBaTenbHbIiI
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/126576..html.

HInapesa, I'. B. Ananu3 naHHbIxX : yueOHO-MeToauyeckoe nocobue / I'. B. lInapesa, XK. I'.
[TonomapeBa. — Cumdepornons : YHUBEPCUTET SKOHOMUKH U yrpasienus, 2019. — 129 c.
— Texcr : anekrponHbi // Ludposoit obpazoBatensHbiil pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/89482.html.

Capaes, II. B. Meroasl MammHHOrO OOy4eHMsI : METOJMYECKUE YKa3aHUS U 3aJaHUs K
naboparopabiM  paboram mo kypcy / II. B. CapaeB. — Jlumenk : Jlumenkwii
roCyJapCTBeHHbIN TexHuyeckuii yHusepcuter, ObC ACB, 2017. — 48 c¢. — Tekcr :
anekrpoHHslid // LudpoBoii obpazosatenbHbiii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/83183.html.

MeTtoauyeckasi qureparypa

HET

7.2.

Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOI ceTn « AHTEepHET»

https://intuit.ru/ Caiit HaroHaIBHOTO OTKpBITOrO YHUBepcuTeTa MHTYUT

7.3.

I/IH(l)OpMaIII/IOHHbIe TEXHOJOI'MH, TUHECH3UOHHOC IIPOrpaMMHOE o0ecneuenue.

JInteH3noHHOE MporpaMMHOE o0ecrieYeHue:

JIMUEH3MOHHOE IPOrPAMMHOE OOECTIEUEHHE PeKBU3HTHI JINIIEH3HIA/ IOTOBOPOB
Microsoft Azure Dev Tools for Teaching Wnentudurarop moamucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpok neiictust: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013 (IpomyieHr e TOIIMMCKH )

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u T. 1.
MS Office 2003, 2007, 2010, 2013 Ceenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073
Jlutiensust Geccpodnast
Antusupyc Dr.Web Desktop Security Suite JIMIIEH3HOHHBIN cepTH(HUKAT
Cepuitnbiii Ne 8DVG-VI6F-HBS7-NRBC
Cpok neiicrust: ¢ 20.10.2022 mo 22.10.2023

udposoii 0Opa3oBaTesbHBIN pecype JInnensnonHbIii gorosop Ne 10423/2311 ot
IPRsmart 30.06.2023 T.
Cpoxk aerictBus: ¢ 01.07.2023 r. 1o
01.07.2024r.

Cso6oanoe ITO: Python


https://intuit.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JIUCHUIIJIMHBI

8.1. TpeGoBaHuUsI K ayIUTOPHUAM (MOMeLEHUSIM, MecTaM) VISl IPOBeAeHUsl 3aHATHIi

1. YueOnas ayauTopusi 1Jisi IPOBeeHUs 3aHATHI JeKIMOHHOI0 THIIA
Crnenuanu3upoBaHHasi MeOeIb:
Cron npenogaBaTenbCKUii - 11IT., KOMIIBIOTEpPHBIE CTONBI - 10WIT., MapThl -71IT., CTYNbS - 2410T.,
J0cKa MeJoBas - 1mir.
JlabopaTopHoe 000pyI0BaHNE, TEXHUUECKHE CPEJCTBA OOYyUEHUSI, CIIYKAIIUE TSI
MpeJoCTaBIeHUs yaeOHOH HHPOpPMALUU OOJIBIION ayIUTOPUN:
[lepconanbHbiit kKomMnbrOTEP — 10 MIT.
OKpaH HaCTEHHbIN pyIOHHbIN — 1 1mT.

2. JJabopaTopusi KOMIbIOTepHOI rpaduku
Crnennanu3upoBaHHasi MeOeb:
Cron npenogaBaTenbCKUid - 11T., KOMIIBIOTEPHBIE CTONBI - 10WIT., MapThl -7MWT., CTYNbs - 2410T.,
J0cKa MeJnoBas - 11iT.
JlabopaTopHOe 000pyIOBaHHE, TEXHUUECKHE CPECTBA OOYUEHHUSI, CITYXKAIIUE JITIst
MpelocTaBiIeHNs yueOHON nHpopmanuy OOJBIION ayIUTOPUH:
[IepconanbHblii KOMIIbrOTEP — 10 mT.
DKpaH HaCTEHHbIN pyJOHHBIN — 1 mmIT.

3. YueOHasi ayaiuTOpus ISl MPOBeIEHUs] 3aHATHII CEMUHAPCKOT0 THIA, KYPCOBOI0
NPOEeKTUPOBAHMUS (BbINOJHEHHE KYPCOBBIX padoT), IPyNnnoBbIX W HHAHUBUAYAJIbHBIX
KOHCYJIbTAM, TEKYLIEr0 KOHTPOJIS U MPOMEKYTOUHOI aTTecTaliu
Crienmanu3upoBaHHasi MeOEb:

Jlocka menoBas - 1mT., mapTel - 35 MIT., CTybs - 66 IT., Kadgeapa HacToIbHAS - 11IT.

Ha6op nemoHcTparimoHHOTO 000pyI0BaHUS M YU€OHO-HATJISAHBIX TIOCOOMH, 00eCTIeYMBAOIINX
TeMaTU4YeCKHe UIUTIOCTPAIUH:

Hactennsiii 5kpad -1 mr.

[Tpoexrop -1 mir.

HoytOyk — 1 miT.

Criennanu3upoBaHHasi MeOEb:

CroJ1 npenojaBaTeNbCKUil - 11IT., KOMIBIOTEPHBIE CTOJBI - 131IT., CTYJ MITKUM - 11IT., mapThl -
7mT., CTYabs - 211WT., 10cKa MenoBas - 11T.

Texuuueckue cpencTBa 00ydeHUs, CIyXalliue s MpeAoCTaBIeHHs yaeOHON HHpOpMaIK
00JIBIION ayAUTOPHH:

Cucr.610k iRuU Ergo-Corp 1294 E8400(3000)1024 80 DVD-RW FDD K — lmur.;

Cucr. biok Intel P Dual E5700/HDD 500Gb/DDR3 2Gb — 9 mir.;
MonuTop LCD e 'machines LCD 18.5” — 8mur.;

Mownutop LOC 18.5° — 2 mit.;

OkpaH HacTeHHbIH pynoHHbINA 200x200 — 1 mi.

4. TloMeleHue AJIs1 CAMOCTOSITEIbHOI padoThl. BUOIHOTEeYHO-H31aTEIbLCKHIi LEHTP.
Otnen oOcmyXKHUBaHUS MEYaTHBIMU U3JITAHUSMU
Criennanu3upoBaHHasi MeOEIb:
Pa6oune ctonel Ha 1 Mecto — 21 mIT.
Crynbst — 55 mwrT.
Hab6op neMoHCTpaiimoHHOTO 000pyI0BaHUS U YueOHO-HArJISAHBIX TOCOOHI, 00eCTeUnBAIOIINX
TEMaTUYECKHE WILTIOCTPAIUU:
OKpaH HacCTeHHbIN — | mT.
IIpoexrop — 1.
HoytOyk — 1mit.

WNudopmanronHo-o6udauorpadudeckuit oTaes.
Cnenuanu3upoBaHHas MeOEb:



Pabouwne ctonbl Ha 1 MecTo - 6 mIT.

Crynbs - 6 .

KomnbroTepHasi TEXHHKA ¢ BO3MOXXHOCTBIO OKIIOYeHUS K ceTu «VHTepHeT» 1 o0ecredeHnemM
JIOCTYIIa B AIIEKTPOHHYIO HHPOpMaIMOHHO-00pa3oBarenpHyto cpenxy PI'BOY BO «CeBKasl'Ax:
[lepcoHanbHbIi KOMIIBIOTEP — 11IT.

Ckanep — 1 wr.

M®V — 1 mr.

OTtnen o6cmy)UBaHUs 3JIEKTPOHHBIMU U3JaHUSIMU
CrneunanusupoBaHHasi MeOeJb:

Pabouwne cTonbl Ha 1 MecTo — 24 mT.

Crynbst — 24 .

HaGop nemoHncTpaimoHHOTO 000pyI0BaHUs M YU€OHO-HATTISAHBIX TTOCOOMH, 00eCTIeYMBAOIIINX
TEMaTHYECKHE WILTIOCTPAIIIH:

WuTepakTuBHast cuctema - 1 mrT.

MonuTop — 21 mir.

CereBoit TepmuHai -18 mir.

[lepcoHanbHBIN KOMIOBIOTED -3 LIT.

MOV — 2 mir.

[IpunTep —1mr.

8.2. TpedoBaHuUsI K 000PY10BAHUIO PA0GOYNX MECT MpenoaaBaTesisi  00y4arouxcst

1 PaGouee mecTo mpernoaaBaress, OCHAIIEHHOE KOMITBIOTEPOM C JIOCTYNIOM B ceTh «IHTEepHET».

2 Paboume mecta 00yJaromuxcs, OCHAIIEHHBIE KOMITBIOTEPAMH C JJOCTYIIOM B ceTh «IHTepHETY,
NpeAHa3HauYeHHbIE 711 paObOThI B JIEKTPOHHO 00pa30BaTebHOM Cpeie.

8.3. TpeboBaHMsl K CIENHAJTUIHUPOBAHHOMY 000PY10BAHU IO
- HeT



9. OCOBEHHOCTMU PEAJIM3ALNU IMCHUIIJIMHBI 1J151 THBAJINJ0B U JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbs

Hns  oOecrieyenus 00pa3oBaHWs WHBAIUAOB M OOYYAIOMIMXCS C  OTPAaHUYCHHBIMH
BO3MOXHOCTSIMUA 3JIOPOBbSI pazpabarbiBaeTcsi (B Ciloyd4ae HEOOXOJMMOCTH) aJanTUPOBaHHAs
oOpa3oBaTenpHasl MPOTrpaMMa, HHIUBUAYaJIbHBIH y4eOHBIH IUTAH C y4YETOM OCOOEHHOCTEH HX
MCUXO(HU3UUECKOTO PAa3BUTHUS U COCTOSIHUSA 3/I0POBBSI, B YACTHOCTH MPUMEHSETCS MHMBHyaTbHbIH
MOJIX0J K OCBOCHHUIO JUCIHUILTUHBI, HHAWBUIYaJbHBIC 33/1aHUs: pedeparsl, MMCbMEHHBIE padoTHI U,
HA00OPOT, TOJILKO YCTHBIE OTBETHl M JHAJIOTH, WHAWBHUIYAIbHBIE KOHCYJIBTAI[H, WCIOJIh30BAHUE
IMKTO()OHA W JPYrUX 3alUCHIBAIONINX CPEACTB ISl  BOCHPOM3BEACHUS JICKIMOHHOTO U
CEMHUHAPCKOIro Marepuasna.

B nemsix obGecneueHuss oOy4arouuxcs HMHBAIMIOB M JIMI[ C OrPAHUYEHHBIMU BO3MOXKHOCTAMU
3/10pOBbsI KOMILUIEKTyeTCs ()OHJI OCHOBHOW Y4eOHON JUTEpaTypol, aJalTUPOBAHHOW K OrPaHUYEHUIO
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOCTYN K KOTOphiM opranusoBan B BUI[ Axagemuu. B
O6uONIMOTEKEe MPOBOJATCS HMHAWBUYyaJIbHbIE KOHCYJAbTALMM JJISl JAHHOM KaTerOpUM IMOJIb30BaTeNeH,
OKa3bIBA€TCSl IMOMOLIb B PErUCTpPallMM U MCIOJb30BAHUM CETEBBIX M JIOKAJIbHBIX 3JIEKTPOHHBIX
00pa30BaTeNbHBIX pecypcos, IPEIOCTABISAIOTCS MecTa B YUTAILHOM 3aie



[Tpunoxenue 1

®OHA OHEHOYHbLIX CPEJACTB

MO JUCIHUITIJINHE «AHAJN3 JaHHBIX ¥ MAIINHHOE
obyuyenue»



1. IACIOPT ®OH/JIA OLIEHOYHbLIX CPEJCTB IO JUCLUILIUHE

«Ananus JAaHHBIX 1 MAIlTMHHOC O6V‘-ICHI/IC»

Kowmrmerentum, GpopmupyeMble B IPOLecce H3YICHUS TUCITUTUIAHBI

HNupexc ®opMyIHPOBKA KOMIIETEH T
[1K-1 CrocobeH  MCHOJB30BaTh  METOMBI MHCTPYMEHTAJIbHBIE  CpEeACTBa
UccIeIoBaHus 00BEKTOB MPO(PECCHOHATBHOM AEATEILHOCTH
[1K-2 Crioco6eH 000CHOBAaTh TPUHUMAEMBbIE TPOEKTHBIE PELIEHUS, OCYILIECTBIATh
IIOCTAHOBKY U BBINIOJIHEHUE HKCIIEPUMEHTOB IO MPOBEPKE UX KOPPEKTHOCTH U
s dexTuBHOCTH

2. dTanbl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIMHA B IIpouecce OCBOCHUS TUCIHUIIJIMHBI

OcCHOBHBIMU 3TanaMu  (OPMUPOBAaHUS YKa3aHHBIX KOMIIETEHUUH TMpU H3YyYCHHH

O6y‘-IaIOHH/IMI/IC$I JUCHHUIINIMHBI  ABJIAKOTCA  ITOCJIICAO0BATCIBHOC

M3y4eHUe

coJiepKaTeaIbHO

CBSI3aHHBIX MEXJy co00i pa3zznenoB (Tem) yueOHBIX 3aHsATHH. M3yueHue kaxaoro pasnaena
(Tembl) MpearnoaraeT oBiaieHue 00yJaoIUMUcs HEOOXOAUMBIMU KOMIIETEHIUAMU. Pe3ynbTat
aTTecTaluy O0YyYaroIMXCs Ha Pa3JIMYHBIX dTanax (GOPMUPOBAHMS KOMIETEHLUH MOKa3bIBAET

YPOBEHb OCBOCHHUA KOMHGTGHHI/Iﬁ CTYACHTaMHU.

OTammHOCTh (i)OpMI/IpOBaHI/ISI KOMHGTGHHI/If/i npsaMo CBA3aHa € MCCTOM JHUCHUIIIIMHBI B

00pa3oBaTeIbHON MTPOTpamMMe.

Paznennl (TeMbl)

®opmupyemble KOMIETEHIIUH

JUCHMIIJINHBI (koabI)
IIK-1 IK-2
1 2 3

+ +
Pazgen 1. Beenenue. O 3amauax MalmmHHAOTO OOYYEHUSI.
Paznen 1. Cpena napayieibHOTO TPOrpaMMHUPOBAHUS + +
Python
Paznen 2. Moaenu v alropuT™Mbl MallIMHHOTO + +
oOyueHusl.
Paznen 2. BectpoeHHble U IONOTHUTENbHBIE (QYHKIIUU U + +
METO/IBI 11 MaTEMAaTHIEeCKUX BhIuncieHuii B Python

+ +
Paznen 3. PazpaboTka npuioxkeHuil B chepe MalIimHHOTO
00yJeHHS.
Pazgen 3. IlapannenbHoe mporpaMMUpOBAaHUE B CpEZe + +

OpenMP




1. HOKa3aTeJ'll/I, KPUTEPUH A CPEACTBA OLICHUBAHUS KOMHeTeHHHﬁ, (l)OpMpreMLIX B IMpouecce n3y4yeHusi THCHUIIJTUHBI

I1K-1 Cnoco6eH ncnoabp30BaTh METOIbI M HHCTPYMEHTAIbHbIE CPEACTBA UCCIIE0BAHUS 00BEKTOB MPO(ECCHOHAIBHOM AEATEIbHOCTH

Kpurepun oneHMBaHus pe3yJILTATOB 00y4eHUsI

Cpencrea oleHHBAHUS Pe3YJILTATOB

HNumikaTopsi 00y4eHust
AOCTHKEHUS HEY/10BJIETB YAOBJIETB X0pouio OTJIMYHO Texymuii IIpomeskyTouHast
KOMITeTeHINH KOHTPOJIb aTrrecTanus
1 2 3 4 5 6 7
I1K-1.1. Beibupaer He 3Haet ocHOBHEBIE Henonneie npencrasnenus o | ChopmMupoBaHHbIE, HO CdopmupoBaHsl BBITIOJTHEHUE 7 cemecTp — 3a4eT
COBpEMEHHBIE NPUHLMITBL IPUMEHEHHST NPUHIUIIAX TPUMEHEHUS coiepKalye OT/AeNIbHbIE CHCTEeMaTHYeCKHe KOHTPOITBHBIX 8 cemecTp-oK3aMeH
WHCTPYMEHTaJIbHbIE COBPEMEHHBIX COBPEMEHHBIX npo0Oenbl MPeACTaBIeHHs O IPEICTABIEHNS O MPUHIMIAX | pador,
CpelCcTBa JUIs UHCTPYMEHTAJIbHBIX CPEICTB | MHCTPYMEHTAIbHBIX CPEACTB | IPHUHLUIIAX IPUMEHEHUS IIPUMEHEHHUS] COBPEMEHHBIX niaboparopHas .
[POEKTUPOBAHUS 1 TSI IPOEKTHPOBAHUS 1 IJIsL TIPOEKTHUPOBAHUS 1 COBPEMEHHBIX UHCTPYMEHTAJIbHBIX CPEJICTB pabora, TecToBEIi
KOHCTpYHUPOBaHUS KOHCTPYUPOBaHUS KOHCTPYUPOBaHUS MHCTPYMEHTAIILHBIX CPEACTB | ISl IPOSKTUPOBAHUS U KOHTpaTL
POrpaMMHOTO NpOrpaMMHOro o0ecrieueHust | MPOrpaMMHOro JUISl TIPOSKTUPOBAHUS U KOHCTPYUPOBaHUsI
obecrieueHust obecnieueHus KOHCTPYUPOBaHUSI MPOrpaMMHOT0 00eCTICUeHHUS
MIPOrpaMMHOIO
obecrieyeHus
[K-1.3. He ymeer u He roTOB B nenom ycnemsHoe, HO ¢ B nenom ycnemsoe, HO CcdopmupoBaHHOE YMEHHUE BBINONHEHNE 7 cemecTp—3a4eT
Ocy1iecTBIIsIeT MOUCK, OCYILECTBIIATD ITOUCK, CHCTEMaTH4YECKUMU colepaKaliee OTIEIbHbIE OCYILIECTBIIATE ITOUCK, KOHTPOJIbHBIX 8 cemectp -oK3aMeH
XpaHeHne 00paboTKy U | XpaHeHHe 00paboTKy U OLIMOKAMU OCYII[ECTBIISIET npoOesbl yMeHne XpaHeHHe 00paboTKy U pabor,
aHaIM3 HHPOPMAIUH aHayu3 HHOPMaLUK U3 TIOUCK, XpaHeHHe 0OpabOTKy | OCYIIECTBIIATH IIOUCK, aHanu3 HHGOPMALMH U3 naGopatopast
U3 Pa3IuIHbIX Pa3IUYHBIX HCTOYHUKOB, ¥ aHaIu3 HHGOPMALMK U3 XpaHeHHe 06paboTKy 1 PasIMYHBIX HCTOYHUKOB, pabora, TecToBLIH
HCTOYHHKOB, HPECTAaBISIET B TPEOYEMOM | pa3iIMYHBIX HICTOUHHKOB, aHanu3 HHPOPMALUH 13 npencTaBisieT B TpeOyeMoM KOHTPOTH
MIPE/ICTABISET B (dopmarte c UCTIOIB30BAHUEM | TPEACTABIACT B TPEOYEMOM | Pa3iIMYHBIX HCTOYHUKOB, (opmare ¢ HCTIOIb30BAHIEM
TpedyemMoM (opmare ¢ | MHPOPMAIMOHHBIX (hopmMaTte ¢ UCTIONIb30BAHUEM | MPEICTABISIECT B TpeOyeMOM | MH()OPMAIMOHHBIX
UCTIONIb30BaHUEM TEXHOJIOTUH HH(OPMAIMOHHBIX (opmare c HCIIOIB30BAHUEM | TEXHOJIOTHH
HUH(OPMAIMOHHBIX TEXHOJIOTUH MH(POPMALOHHBIX
TEXHOJIOT U TEXHOJIOT I
[IK-1.4. [IpumensieT He ymeer npumensth He nocratouno xopomio B nenom ycnenso, HO € HocraToyHo ycnenHo BBITIONHEHUE 7 ceMecTp—3a4er
MIPUKJIAJHBIC ACTIEKTHl | MPUKIIAJHBIE ACHIEKTHI U MIPUMEHSET NPHUKJIIaIHbIC OTZENbHBIMH IIPOOETaMu MPUMEHSIET IPHUKIAJHbIC 1a60paTOpHBIX PaboT 8 cemectp -9K3amMeH
1 UHCTPYMEHTAJIBHBIE | HHCTPYMEHTAJIbHBIC ACTIEKTHI U MIPUMEHSET NPHUKIIaIHBIC ACIIEKThI U BBIIIOJIHEHHE
CpEeACTBa U METOIBI B CpencTBa ¥ METOABI B WHCTPYMEHTAIbHBIE aCIIEeKTHI U MHCTPYMEHTANbHBIE CPEJICTBA | KOHTPOIbHOM .
COBPEMEHHBIX COBPEMEHHBIX CPEICTBA M METOIBI B HHCTPYMEHTAIbHBIE 1 METOJBI B COBPEMEHHBIX paGoTbI, TeCTOBLIi
MIPOrPaMMHBIX MIPOTPaMMHBIX KOMIUIEKCaX | COBPEMEHHBIX CPEICTBA U METOBI B MPOrPaMMHBIX KOMIUIEKCAaX KOHTpOT®
KOMIUTEKCax MIPOTrPaMMHBIX KOMIUIEKCaX | COBPEMEHHBIX

TIPOrpaMMHBIX KOMIUIEKCax




[1K-2 Criocob6en 000CcHOBaTh MPUHUMAEMBIE TPOEKTHBIE PELICHHUS, OCYIIECTBIISTh MOCTAHOBKY M BBHIIIOJHEHNE YKCIIEPUMEHTOB IO MPOBEPKE UX
KOPPEKTHOCTH U 3P PEeKTUBHOCTH

Kpurepun oneHMBaHus pe3yJIbTATOB 00y4eHUsI

Cpencrea OLeHUBAHUS Pe3yJ1BTATOB

HNumikaTopsi o0y4eHust
AOCTHKEHUS HEY/10BJIETB YAOBJIETB X0pouio OTJIM4YHO Texymuii IIpomeskyTouHnas
KOMIIETCHIINN KOHTPOJIb aTrecranus
1 2 3 4 5 6 7
IIK-2.1. He 3Haet ocHoB ympaBieHus | He pa3pabatbiBact u CdopmuporaHo, HO ¢ VYcnenrHo pa3pabaThIiBacT U BBINOJIHEHUE 7 cemectp—3auer
PaspabatbiBaet 1 NPOCKTAMH, U HE pean3yeT | YIpaBisieT MPOSKTaMH, 1 OTIIENbHBIMHE TIPOOeTaMu YIIpaBIISAET MPOSKTAMH, U KOHTPOJBHBIX 8 cemectp -9K3aMeEH
YOPaBISET MPOSKTAMH, | UX C UCHOIb30BAHUEM peanusyer ux ¢ paspabathiBaeT u peanusyer ux ¢ pator,
M peain3yeT ux ¢ COBPEMEHHOIO HCIIOJIb30BaHUEM YIIpaBJISIET MPOEKTAMH, U HCIIOJIb30BaHUEM mabopatopHast .
HCTIONB30BaHUEM IPOrPaMMHOTO 00ECTICUeHUsSI | COBPEMEHHOIO IPOrPaMMHOTO | peann3yer Ux ¢ COBPEMEHHOT'0 IPOrpaMMHoro | PadoTa, TeCcToBbIi
COBPEMEHHOTO obecreueHus HCTIONB30BAHHEM obecreueHust KOHTpaTL
TIPOrPaMMHOTO COBPEMEHHOTO
obecrieueHust MpOrpaMMHOTO
obecrieyeHus
I1K-2.4. OuennBaer He ymeer oueHuBaTth B nenom ycnemnso, Ho ¢ B nenom ycnemnsoe, Ho B nocratounoii popme BBITIOJIHEHUE 7 cemecTp—3auer
BPEMEHHYIO U BPEMEHHYIO U EMKOCTHYIO CUCTEMAaTUYECKUMU conepaKaliee OTIeIbHbIE copMUpOBaHHOE yMEHUE KOHTPOJIBHBIX 8 cemecrp -3k3ameH
E€MKOCTHYIO CJI0’KHOCTh IIPOrPaMMHOTO OIIMOKAMHU OLIEHUBAET npo0Oenbl yMeHHe OLICHMBATh BPEMEHHYIO U pador,
CITOKHOCTD obecreucHusI BPEMEHHYIO U EMKOCTHYIO OLIEHMBATH BPEMEHHYIO U E€MKOCTHYIO CJIOKHOCTb naGopatopas
HPOrPaMMHOIO CII0)KHOCTB IIPOrPAMMHOTO €MKOCTHYIO CIIOKHOCTD IPOrpaMMHOro obecriederys | PaOOTa, TecToBbiit
obecreueHns obecrieueHus HPOrPaMMHOT0 KOHTpa
obecrieyeHus
I1K-2.6. Pabotaer ¢ He ymeer pabotathb ¢ HenoctarouHo xoporiio B nenom ycremso, Ho ¢ J1oCcTaToO4HO YCIIeIHO pad0TaeT | BhIMOIHEHHE 7 ceMecTp—3aueT
COBPEMEHHBIMH COBPEMEHHBIMH CUCTEMaMH | paboTaeT ¢ COBpeMEHHBIMU OtmenbHBIMH IPOOETaMH | C COBPEMEHHBIMH CHCTEMaMH | J1abopaTopHbIX 8 cemectp -3K3aMeH
CHCTeMaMu MPOrpaMMHPOBAHUS U CHCTEMaMH pabotaer ¢ IPOrpaMMHPOBAHUS U paboT, BBINOIHEHHE
MPOrpaMMUPOBAHNS U | IPOEKTUPOBAHUS MpOrpaMMHUPOBAaHUS U COBPEMEHHBIMU MPOEKTUPOBAHUS VH/NBUIYaIIbHBIX
HPOEKTHPOBAHHS HPOEKTUPOBAHHS CHCTEMaMHU 3ajatui,
MPOrPaMMHPOBAHHS 1 recruposanHe
MIPOSKTUPOBAHHS




1. KoMnj1eKT KOHTPOJIbHO-0I€eHOYHBIX CPEJICTB MO0 JUCIUIINHE
«AHAJIM3 JAHHBIX 1 MAIIMHHOE 00y4YeHHue»

BOl'[pOCBI K 3a49€Ty

o JTMCHUIIJIMHE AHa.}mg JAHHDBIX 1 MAINNHHOC !!ii!‘lgl—[l/lg

HUctopus si3p1ka mporpamMmmupoBanus Python.

Tunsl JaHHBIX, ONpe/ie/IeHUE IEPEMEHHOMN, JTIOTMUECKUE BBIPAKEHHUSL.
Python —uHTepIIpeTHPYEMBIii A3bIK IPOrPAMMHPOBAHHSI.
Cunrakcuc. THTepaKkTUBHBIN peXUM, UHTEPIPETATOP.

CozntaHue CKpHUIITOB.

Turnbl JaHHBIX: LEJbIE YUCIIA, YUCIIA C TUIaBAIOIIEH TOUKOM, CTPOKH.
Onepanuu npucBOeHUsl.

Jlormueckuii TUII JaHHBIX. Jlormueckme OIICepaTophl. ClOXHEBIE JTOTHYSCKIUE BBIPAXKCHHA.

© O N R wDd

VYcnoBusii onepatop, nHCTpyKIHs if. MHOoxkecTBeHHOe BeTBieHue. [{uxki While.

10.KoHcTpykumu if — 3arojoBOK, B KOTOPOM HPOBEPSETCS YCIOBHE BHITOJHEHHS CTPOK KOJIa
nocie goerounst. CroxxHast popma BetBienus if—else. MUucrpykius if-elif-else. Lukisr u
CUCTYHKH.

11.BBoj naHHBIX ¢ Ki1aBHaTypbl. CTPOKHU Kak MOCIE0BATENIbHOCTH CUMBOJIOB. CITUCKHU.

12.CnoBapu. @ynkius print. @yHKIUH input. ApryMeHT-TpUriameHne CTPOKOBOTO THTIA.
Oynkuus len, mo3Bosioniast USMEPUTH JITUHY CTPOKH.

13.0Oneparuu koHKaTeHaruu (+) u xyoauposanus (*). OnepaTop uHAeKcupoBanus. CioBaph —
M3MEHSEeMbIN HEYIOPSAI0UYCHHBIN HaObop nap "kimtou:3HaueHune". dynkius del.

14.1ukn for B si3b1ke MporpammupoBanus Python. ®yukuuu. [Tapamerpsr u aprymeHTsl G yHKITU.
JlokanbHbIE U TTI00AEHBIC TIEPEMECHHBIC.

15.1Muxkn for - muka 006Xxoaa, 3aJaHHOTO MHOYKECTBA 3JIEMEHTOB U BBITIOJIHCHHUS B CBOEM TeJIe
pa3auYHbIX onepanuii Hax HuMu. MHCTpyKius def -koMaHa si3pIKa MPOrpaMMHUPOBAHUS
Python, mo3Bosistronias co3aaBaTh GyHKIIUIO.

16.0OcHoBbI paboTsl ¢ Python.

17.OnemeHTapHbIe onepaiuu ¢ JaHHpIMUA. PadoTa ¢ DataFrame.
18.IIpenoOpaboTka TaHHBIX.

19.PaboTa c nepeBbsIMH pELICHU.

20.Coxpanenue u 3arpy3ka 00y4eHHOU MOJICIH.

21.Pemienue 3a1a4 paH>XKUPOBAHUSI PU3HAKOB.

22.PaboTa ¢ mpoCcTEeHIITUMHU MOICIIIMA HEUPOHHBIX CETEH.



BOHPOCLI K 9K3aMeEHny

o JTMCHUIIJIMHE AHa.}mg JAHHDBIX 1 MAINNHHOC ggiingﬂug

Hctopus s3p1ka mporpamMmmupoBanus Python.

Tunsl JaHHBIX, ONpEiEICHUE IEPEMEHHOMN, JIOTMUECKUE BBIPAXKEHMUSL.
Python —uHTEpIIpeTHPYEMBIii A3BIK IPOrPAMMHPOBAHHSI.
Cunrakcuc. THTepakTUBHBIN peXUM, UHTEPIPETATOP.

CozniaHue CKpHUIITOB.

Turbl JaHHBIX: LEJbIE YUCIIA, YUCIIA C UIABAOIIEH TOYKOM, CTPOKH.
Onepanuu npucBOEHUsI.

Jlormueckuii Tun AaHHbIX. Jlornueckue onepaTopbl. CI0XKHBIE JJOTMUECKHUE BBIPKEHHUS.
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. YcnoBHBIH oniepaTop, MHCTpYKIMs if. MHOXECTBEHHOE BETBJICHHE.
10.1uxn While.

11.Konctpykuuu if — 3arojioBok, B KOTOPOM MPOBEPSETCS YCIOBUE BBINOJIHEHUS CTPOK KOJa
MOCJIE IBOETOYNSI.

12.Cnoxunas popma Betienus if—else. Mncrpykuus if-elif-else.

13.1{MKJIBI ¥ CYETUHKH.

14.BBoj naHHbIX ¢ KiaBHaTypbl. CTPOKH KaK MOCIIEA0BATEIBHOCTH CUMBOJIOB. CITHCKH.
15.CnoBapu. ®yHk1us print.

16.®ynkumu input. AprymMeHT-TipuriianieHne cTpokoBoro Tuma. ®yHknus len, mo3Bosromas
U3MEPUTH JAJIMHY CTPOKH.

17.0Onepanuu koHKaTeHaruu (+) u xyoauposanus (*). OnepaTtop uHaekcupoBanus. CioBapb —
M3MEHSIEeMbIN HEYIOPSAI0UYCHHBIN HaObop map "kimtou:3HavueHue". dynkius del.

18.1{ukx for B si3b1KE TporpammupoBanus Python.
19.®yukiuu. [Tapamerpsl u aprymeHTsl GyHKIUH. JIOKaIbHBIC U TJIOOATBHBIC TIEPEMEHHBIE.

ZOHI/IKJ'I for - ITUKJI O6XOHa, 3aJaHHOT'O MHOXKECTBA 3JICMCHTOB U BBIIIOJIHEHHUA B CBOEM TCJIC
Pa3JIMIHBIX onepaunﬁ HaJ HUMU.

21 Uuctpyknus def -komanza si3pika mporpammupoBanust Python, mo3Bosstomias co3aBath
byHKIHIO.
22.I1poCTpaHCTBO MPU3HAKOB.

23.®opmanibHOE OTIpeieTICHUE TOHATHS «00ydeHrey». OO aaropuT™M MAIIMHHOTO O0y4YeHUS.
24. Tunsl 3a1a4 MammHHOTO 00y4yeHusi. CriocoObl 00yueHUs ¥ OLEHKU ero KayecTBa.
25.Monyns math. YcnoBHbIe oniepaTOpbl BETBICHUS.

26.I'paduku pyHkuil. bazoBbie KOHCTPYKIIUU CTPYKTYPHOTO MPOTPAMMHPOBAHHUS - ONIEPATOPHI
UK.

27.00paboTKa 0THOMEPHBIX MaCCUBOB: MIOMCK MAKCUMYMOB U MUHUMYMOB, COPTUPOBKA.
O06paboTka JByMEPHBIX MAaCCUBOB C UCIOJb30BaHUEM QYHKIMHI. Onepanuu ¢ TEKCTOBBIMU
¢aiinamu - yTeHue, 3aMuCh.

28.Yuer IIPpOITYCKOB. KOI[I/IPOBaHI/Ie HCYHNCJIOBLIX ITPHU3HAKOB. HpI/IBeI[eHI/Ie JaHHBIX K CINHOMY
MaCH_ITa6y " CTaHdapTU3alnusl.

29.Pa3MeTKa TaHHBIX.
30.Mozens nporpaMMUpoOBaHus B 0OIIEH MaMsTH.
31.Mogens "mynscupytomero” napamuiennsma FORK-JOIN

32.Hutu paznenstomire oomryto naMarb. OOMEHbI MEXTy HUTSIMU MOCPEACTBOM UTCHHUSI/3AMICH
JAHHBIX B OOIIEN TaMSITH.



33.I1apaienbHbIe aaTrOPUTMBI.

34.0OcHoBbI paboTsl ¢ Python.

35.0nemeHTapHbIe oniepanuu ¢ faHHbIMUA. PaboTta ¢ DataFrame.
36.ITpenoOpaboTKa JaHHBIX.

37.PaboTa ¢ 1epeBbsIMU PEIICHUH.

38.CoxpaHenue u 3arpy3ka 00y4eHHOW MOJICITH.

39.Pemienue 3a1aun paHXKUPOBAHUS TPH3HAKOB.

40.PaboTa ¢ mpocTeHIINMHU MOACTSIMA HEHPOHHBIX CETEH.

3agaum Kk IK3aMeHy

mo JIMCHUIIJIMHE AHgJ!I/IE JAHHDBLIX 1 MAINWHHOEC ggjingﬂng

Jlan nByMepHBI MaccHB X, COCTOSIIUM U3 7 Xm 3JIEMEHTOB. HaWTu MakCHUMaJIbHBIA D>JIEMEHT
JIBYMEPHOT'O MacCHBa .

T N .
TpaHncnoHrpoBaHHas MaTpulla— MaTpuUlia A , TIOJIyY€HHAsl W3 HWCXOJHOU MaTpuilbl A 3aMEeHOMU
CTPOK Ha cToJ011pI. POpMaTBLHO, TPAHCIIOHUPOBAHHAS MATpPHILA JIJIT MATPHUIBI A pa3MepoB m X N —

T

MaTpuIa AT pa3MepoB nXm,  ONpeAeN€HHas Kak i1 = Ar'!'. To ectb nmud mONydEeHUS
TPAHCIIOHUPOBAHHOW MAaTpPULBI M3 HCXOJHOM HYKHO KAXKIYyK) CTPOYKY HCXOJHOW MaTpHUIbI
3amnMcath B BUJE CTOJIOLA B TOM e MOPSIJIKE.

PesynbraToM nepemuoxenus Matpuil A u B sBiserca marpuna C, KakIbli 3JIEMEHT KOTOPOU €CTh
CKaJISIPHOE TIPOU3BEJICHHUE COOTBETCTBYIOIIMX CTPOK MAaTpHUIbl A U CTOJOIOB MaTpulbl B. 3anaua
COCTOHWT B MOJYYEHUU pe3yibTaTa IEPEMHOKEHUS IBYX CIYYailHO 3a/JIaHHBIX KBAJPAaTHBIX MaTpPHLI.
Jlnst pemieHuss HMCHOJIB3YIOTCS IOCIEA0BATENbHBIA M IMapaJUIeNIbHBIA AITOPUTMBI, PE3YJIbTaThl
KOTOPbIX HYXHO CpaBHUTh. [lapamienbHblii  anroputm  pa3paOaThiBaeTcsi Ha  OCHOBE
MOCJIEIOBATENLHOTO, C IENbI0 YCKOPEHHUS BBITIOJHEHUS MpOIecca YMHOXKEHUS MaTpUll OOJIBIINX

pa3MepoB.
Hanucate napamienbHyro peain3anuio IpeaioKeHHOM MOoCaeI0BaTeIbHON nporpaMMel. B ciryydae,
KOrJla pacrnapajuielMBaHHEe BO3MOXKHO IO HECKOJBKMM HWHJAEKcaM, BbIOpaTh HaumOoJee
s dexTuBHBINA BapuaHT. [lapannenbHas U nocienoBaTelbHas peanu3aliy J0KHBI TeHEPUPOBaTh
OJIMHAKOBBIN BBIXOIHOM (haidJ.



CEBEPO-KABKA3CKAS I'OCYAAPCTBEHHAA AKAJIEMU A

Kadenpa [Ipuknangnoit uapopmaTuku
20 - 20 yueOHBIif rOXT
Dx3aMeHaImoHHbI Oumet Ne 1

10 JMCUUIUIMHE AHAJIN3 JTAHHBIX M MAIIMHHOE 00yYeHne
st oOydatormxcs HarpasyieHus moarotoBku 09.03.04 IIporpammHas HH>KEHEpUs

YcnoBHEIN onepatop, HHCTPYKIHA if. MHOXKECTBEHHOE BETBIICHHUE.
Twrsl 3amau MammmHEOTO 00vueHus. CriocoObl 0OVUEHHS U OLIEHKHA €r0 Ka4ecTBa.

1.
2.
3. JlaH AByMepHBII MaccuB X, COCTOSIINN U3 nXm daeMeHToB. HaliTn MakCHMaIbHBINA JIIEMEHT

ABYMEPHOT'O MAaCCHBaA .

3aB. kadeapoi Xarmaena JI.X.



3ananus Ha JabopaTopHble padoThI
Ilo nucumninHe «AHAJIM3 JaHHBIX U MalIMHHOE 00y4YeHHe»

BriBecTn Ha 3KpaH B rpaduueckoM pexxume rpaduku IByX (YHKIHUNA HAa WHTEpBajie OT
XHay J10 XKOH ¢ marom dx. [lepBas gpynkuus 3axana ¢ momoursio paga Telnopa, ee BHIYUCICHHUE
JIOJDKHO BBITIONHATHCS C TOYHOCTBIO €. 3HAUYEHHUE MmapaMeTpa b iyt BTopoi (pyHKIMK BBOJIUTCS C
KJIaBHATYPBHI. Fpa(pnfn JOJKHBI PlbITL TIgBHEIMH, H pamﬂnqarbcs[ I[BETAMHU.
Bapuanrl =2- + + +..,
- i x>1;
y(X)—Z' z " ’
~(2:n+1)x \ )

2(x)=In ﬂb
x—1

Bap Ha“‘zz(—l)"-x" ( 2 X xt )

_ o H1x+ -+ - |, Xkeoo:
y(x)_zn::o oo 2031 4 P
2(x)=e"+b;

Ba naHT3
P ( Xo X3 Xy \
y(x)= z —| T+x+21431+41+.. |, |X|<oo
b y
z(x)=e" +b.
Bapuan 14 - (-1)"* T 1 1 1
y(x)=+ 2nel =+ - Foens x>1;
2 n:0(2'n+1)'X 2 X 3.)(3 5.)(5
z(x)=arctgx+b.
Bapuanr5s L 8
oo(_l)n_xz-n+l _ X +X o X
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Y=, " (@n) = 5 T [x<=1
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1 1 1
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z(X)=Arthx+b.
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z(x)=arctgx-+b.
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y(X)= Z D E) =1-X°+ o ak vl |x|<oo



z(x)=e"* +b.

Bapuant 9

Hamnmcars nporpaMmy, KOTOpast BBIBOJUT Ha 3KpaH CEKTOPHYIO auarpammy. /luarpammy
CHaOAWUTh 3arojJOBKOM M HaWMEHOBAaHMEM Uil KaXJIOro cekropa. VcxoaHble aHHbBIE
copmupoBaTh B TEKCTOBOM (haitnie. KomuuecTBO CeKTOpoB 3ajaBaTh B MPOrpamMMe B BHJIE
MMEHOBAHHOW KOHCTAHTBHI.

Iloctpoenue cexTopHOW muarpaMmbl OGOpPMHUTH B BUAE npoluenypsl. I[lapamerpsl
MPOLIEAYPHl: KOOpPAMHATBI LEHTpa JAHarpamMMbl, paauyc; KOJHMYECTBO CEKTOPOB; MAacCHUB
IIPOLIEHTOB; MacCUB HauMeHoBaHU|. [Ipumep ncxoHbIX JaHHBIX cM. Tabnuna 1.

Bapuant 10

Hanmucate nporpammy, KoTOpas BBIBOAUT Ha O3KpaH JBE CEKTOPHBIE JUarpaMMbl,
pacroyio)KuB ux psjaoM. JlmarpamMmy CHaOIUThH 3aroJIOBKOM M HAMMEHOBAHUEM ISl KaXKJIOTO
cekropa. Mcxomueie nanHele chopmupoBaTh B TeKCTOBOM (aite. KomuyecTBo CexkTOpoB
3a7aBaTh B MPOrpaMMe B BUJE UMEHOBAHHOW KOHCTAHTHI.

[locTpoenune cekropHoi nauarpaMMmbl ogopMHuTh B BuAe mpouenypsl. Ilapamerpsl
MPOUEAYpPbl: KOOPAWHATHI IIEHTpPa JHArpaMMbl; paadyC; KOJHYECTBO CEKTOPOB; MAaCCHUB
MPOIICHTOB; MAaCCUB HauMeHOBaHUM. [IpuMep nCXoTHBIX JaHHBIX cM. Tabnuna 1.

Bapuanr 11

Hamucate mporpammy, KOoTopasi BRIBOJAHWT Ha 3KpaH JIBE CTOJIOMKOBBIC AWarpamMmbl. Ha
JKpaHe JUarpaMMBl PACIOJIOXKHUTH PSJIOM, KaXKIYI0 B CBOMX KOOPIMHATHBIX OCsX. Kaxkmyro
TUarpaMMy CHaOJWTh 3aroJIOBKOM M HaWMEHOBAHHEM EIWHHI] U3MepeHud 1mo ocsam X u Y.
Ucxonupie nmannbie chopmMupoBaTh B TeKCTOBOM (aitne. KommdecTBo cTon01mOB 3amaBath B
porpaMMe B BHUJEC MMCHOBAHHOW KOHCTaHTHIL. I[locTpoeHwe amarpamMmbl O(QOPMHTH B BHJIC
npornenypsl. [Ipumep ncxomanpix nanubix cM. Tabnuma 1.

Bapuanr 12

Hanucate mporpammy, kKoTOpas BBIBOJUT Ha 3KpaH ABE CTOJOWMKOBBIE AWArpaMMbl B
OJIHOM KOOPJIWHATHOM TUIOCKOCTH. [[narpammy cHaOIuTh Tpamanueld ocel W 3aroJIOBKOM.
Hcxonupie nanHbie chopmupoBaTh B TeKCcToBOM (haiine. KomnuecTBo cTOnOIOB 3amaBaTh B
porpaMMe B BHJI€ MMEHOBAaHHOW KOHCTaHThL. [locTpoeHue nuarpamMmmbl OQOpPMHUTH B BUJE
npouenypsl. [Ipumep nucxoaupix naHHbIX cM. Tabnuma 1.

Bapuanr 13

Hanmwmcate mnporpammy, KOTOpasi BBIBOJUT Ha OJKpaH TPEXMEPHYIO CTOJIOHUKOBYIO
muarpammy. JluarpamMmy cHaOauTh Tpajmanueid oceld W 3arosioBkoM. lcxomHble IaHHBIE
chopmupoBath B TEKCTOBOM (aiiiie. KommyecTBo cTOJIONOB 3a7aBaTh B HpoTrpamMMe B BHUJC
MMEHOBaHHOW KoHCTaHTHI. [locTpoeHue quarpammbl 0GOPMUTH B BUJIE TPOLICIYPHI.

Bapuanr 14

Hanwucate mnporpamMmy, KoOTOpas BBIBOJAUT Ha DOKpPaH CTOJIOMKOBYIO JHarpaMmy,
MPECTABIISIONIYIO ONTOBBIC M POSHUYHBIC IIEHBI HA pa3jMyHbie HAMMEHOBaHHS Kode. VicxoaHbIe
JTaHHbIE COPMHUPOBATH B TEKCTOBOM (aiiie.

[Moctpoenune nuarpamMmbel OGOPMUTH B BHJE MNpouLeAyphl. [lapameTrpsl mTpolemypHI:
KOJMYECTBO HAMMCHOBAHMI; MAaCCUB 3HAYCHHUU ONTOBBIX IICH; MACCHUB 3HAYCHHUH PO3HUYHBIX
IICH; MacCHB HaMMeHOBaHMH. HaWMeHOBaHHS TOBAapOB PAa3MECTHTh BEPTHKAIBHO ITOJ OCHIO
abcmumcc.

Bapuanr 15

Hanwmcate mnporpamMmy, KoTOpas BBIBOJAUT Ha DOKpPaH CTOJIOMKOBYHO JHarpaMmy,
MPECTABISAIONIYI0 MAKCUMAIBHYIO M CPEIHIO HOPMY MPUOBUIN MPH PEaTH3aluy Pa3IHIHBIX
COPTOB moKo1aaa. MicXoaHbIe JaHHbIE CHOPMHUPOBATH B TEKCTOBOM (haiisie caMOCTOSITEIHHO.

[Moctpoenune nuarpamMmbel OQOPMHUTH B BHJE MNpolLeAyphl. [lapameTrpsl mTpoIEmypHI:
KOJIMYECTBO HAMMEHOBAHUI; MAacCUB 3HAYCHHUU ONTOBBIX IIEH; MACCHUB 3HAYCHHU PO3HUYHBIX
IIeH, MacCUB HaWMeHOBaHW. HanMeHOBaHHs TOBapOB pPa3MECTUTh BEPTUKAIBHO IMOJI OCHIO
aociucce.

Bapuanr 16



Hanwmcare mporpammy, KOTOpas BBIBOAMT Ha OSKpaH TpapuKH JAUHAMUKA W3MEHEHHS
MaKCUMaJIbHOTO, MUHUMAJIBHOIO U CPEJHEro Kypca JoJulapa 3a 3aJaHHOE KOJIUYECTBO THEH.
Hcxonubie nanubie chopMUpOBaTh B TEKCTOBOM (haiiyie caMOCTOSATENBHO.

[Toctpoenue rpaduka opopmMuts B BHIEe mpolenypsl. [lapameTpsl mpoueaypsl: MacCHB
JaT; KOJIM4YECTBO JHEH; MacCUBbl MAKCHMAaJIbHBIX, MUHUMAJIbHBIX U CPEIHUX 3HAYCHUI.

Bapuanr 17

Hanucate mnporpammy, KOTOpas BBIBOOUT Ha D3KpaH TPEXMEPHYIO CTOJIOMKOBYIO
aMarpaMMy Kypca HEMELKOM MapKW 10 OTHOIIEHHIO K PYOIII0 3a 3aJJaHHOE KOJIMYECTBO JTHEH.
Hcxonnbie nanubie cGOpMUpPOBATH B TEKCTOBOM (haiiyie caMOCTOSATENBHO.

[loctpoenmne pmarpammbl OoQOpMUTH B BHJIE npouenypbl. llapamerpsl mnpouemypsi:
MaccCHB JIaT; KOJMUYECTBO JHEN; MaCCUB 3HAYEHUU 10 OCH Y'; KO 3alI0JIHUTEIIS.

KounTpoJsbHble paboThl

Pabora ¢ ¢aiiiom nanubix « Turanuka»
[puBeIcHHBIE HIKE 3a/IaHUS] OCHOBAHbI Ha JIAHHBIX 'titanic.cSV', TJIe COepIKATCS CBEIEHHS O

naccaxkupax «TuraHukay.

3anaun:

1.Kakoe KOoJTu4ecTBO MYXYHMH U >KSHIIWH IUTBUIO Ha Kopadie?

2.Kakoil yacTu maccaxMpoB yJaloch BbDKHTH? llocumTaiiTe 10JIF0 BBIKHMBIIMX MacCa>kKHpPOB.
OTBeT mpuBEIUTE B MPOIEHTaxX (YHUCIIO B unTepBaje ot 0 7o 100, 3HaK mpoIeHTa HE HYXEH),
OKpYIJIMB J0 JIBYX 3HaKOB.

3.Kaky1o 010 MacCakupbl MEPBOrO Kjacca COCTABISUIM CPElU BCeX maccaxupoB? OTBET
MpUBEIUTE B MporieHTax (uncio B uHTepBaie oT 0 qo 100, 3HaK MPOIIEHTa HE HY)KEH), OKPYTJIUB JI0
JIBYX 3HaKOB.

4.Kakoro Bo3pacta Obum maccaxupbsl? Ilocuuraiite cpemnee W MeIHWaHy BO3pacTa
naccaxxupoB. B kauecTBe oTBeTa MpHUBEAMUTE JABa yucia dyepes rnpodein. 5.KoppenupyoT nu uyucio
OpatbeB/cecTep/cynpyroB ¢ 4uciom poauteneit/aerei? Ilocunrtaiite xoppensuuto [Iupcona mexmy

npuszHakamu SibSp u Parch.



TecToBbIE BOIIPOCHI

mo TMCIHMILJIMHE: «Anag!ng JAHHDBIX 1 MAINNHHOC ggiingﬂng»

VYkaxkure npaBuiibHOE onpeenenue noustus «IIpocrpancTBo npusnakosy (ITK-1)

- N-MepHOe IpocTpaHCTBO, I71e N —4HCII0 M3MEPSEMBIX XapaKTEPUCTHK OOBEKTOB, BBIJCICHHOE

JUIS. KOHKPETHOM 3aJa4u;
- 100aBJICHUE HEKOTOPOH OMOHHUTEIHLHOW WH(GOPMAIUH K YCIOBHIO MHHHUMH3AIMHA OIIHOKA
- CBOMCTBO HATPEHUPOBAHHOTO ATOPUTMA HA 00BEKTaX TPEHUPOBOYHON BHIOOPKH 1aBaTh
CYIIECTBEHHO MEHBIIYIO BEPOSITHOCTh OIIMOKH, YeM Ha 00BEKTaX TECTOBOM
- COBOKYIIHOCTb O6’beKTOB, IMpUHAMJICKAINUX EMY C OHpGIlCJICHHOﬁ CTCIICHBIO.

2. Briumire npaBmiibHbIN 0TBeT. Daiisel Ha s3pike Python B cpene Windows uMeroT paciinpenue
(TIK-2)

3. BrmmmTe npaBUIBHBIN OTBET(Ba cI0Ba). « OTIMIATENBHON 0COOEHHOCTHIO METO/I0B
SIBJIIETCS TO, YTO OHU CIIOCOOHBI peliaTh IHPOKUM CHEKTp

3a7a4 0e3 SBHOTO KOJUpPOBaHUsS anroputma pererus.( [TK-1)

Yro oTpaxaeT naHHOE H300paXkeHue, nmokasanHoe Ha pucynke 1 (ITK-2)

AHanu3 faHHbIX
(Data Analysis)

MawmnHHoe
obyyeHue

AHanus 6onblumx
AAHHbIX

[porpamHHbie
cpepcrsa

Bonbline AaHHbie
(Big Data)

Mertoapl n
anropuTMbl

Pucynok 1.

- ObnacTu HAyKH O TaHHBIX
- DTanbl MalIMHHOTO O0yYeHHS
- Dramnel aHalIu3a JaHHbBIX

- Obnactu 06pabOTKH GOJBIINX JAHHBIX.

5. Vkaxurte 0COOCHHOCTH aCHHXPOHHOW MOJIeNH apayuienbHbIX Berauciennit (I1K-2)

- BCC MPOUECCHI BBITIOJIHATOT OJJTHU U TC KC JIENCTBHUS C COOCTBEHHBIMU JaHHBIMHA
- Ppa3JIMYHBIC ITPOLECCHI PCUIAOT PA3HBIC 3a1a91

- BCE MPOIIECCHI UCTIONB3YIOT OOLIYIO MaMsATh
- BCE MPOLIECCHI BBINIOJHAIOTCS B CBOUX KPUTHUECKUX CEKLIMSX

6. YkaxuTe 0COOEHHOCTH CHHXPOHHOH MOJIeNH apauiesibHbIX Berancienui (I1K-2)

- BCC NPOUECCCHI BBITIOJIHAIOT OJHAU U TC KC JIENCTBHUS C COOCTBEHHBIMU JaHHBbIMUA



- pa3MYHbIE IPOLECCHI PEIAIOT Pa3HbIE 3a1a41
- BCE IIPOLIECCHI UCIIONB3YIOT OOIIYIO NaMSTh
- BCE MIPOLIECCHI BHIMOIHIIOTCS B CBOUX KPUTHUECKUX CEKLIUAX

7. BpiOepurte onepaiyiu, KOTOPbIE MOTYT BBINIOJIHATHCS napauiensHo ([TK-2)

HE3aBHCHUMBbIE
3aBUCHMBbIE
- JJIeMEHTapHbIE
HeJeIuMble

8. BnmmuTe mpaBUIBHBINA OTBET. uMeeT COOCTBEHHYIO aMsTh st gaHHbIX ([TK-1)

9. Yro U3 MepevncIeHHOTO XapakTepu3yeT 3ok porpammupoBanus PYTHON (T1K-2)
-MAaIllMHHO - OPUEHTUPOBAHHBIN SA3bIK (HU3KOTO YPOBHSI)

-SI3BIK BBICOKOTO YPOBHS

-00BEKTHO - OPHEHTUPOBAHHBIN SI3BIK

10. VkaxxuTe THIBI TEPEMEHHBIX, KOTOpPbIE WCIIOJNB3YIOTCS B SI3bIKE MPOTPAMMHUPOBAHHS
PYTHON: (ITK-2)

-float

- list

-num

-int

-bool

- integer

11. VI3 mepeyncineHHoro HWXe BBIOEPUTE COCTOSTHUE, KOTOPBIM XapaKTEPHU3YETCsl COCTOSTHUE
napasiebHoi mporpammal (ITK-1)

- aJpecaMu BBIIIOJIHIEMBIX KOMaH/I
-II0CJIEA0BATEILHOCTRIO cocTostauit SO->81->. . .->3n.

- 3HQUEHUSMHU IMEPEMEHHBIX B HEKOTOPBIM MOMEHT BPEMEHU
-00bEMOM 3aHUMAEeMOM OTIEPATHBHOM NaMATH

12. Beibepute BapuaHT OTBETa, KOTOPHI XapakrepusyeT MPI — cucremsr (ITK-1)

- MOJIyJIb TApAJLJICIIHOM 00paOOTKH B CUCTEME

- cnienuanbHas OC it napajuienbHOro MPOrPaMMHUPOBAHUS

- uaTepdeiic, conepkamuii  HabOp (QyHKUMH, THIIOB M KOHCTAHT IS napajuieIbHOTO
MPOrpaMMHPOBAHUS

-OpraHu3aiiys, KOOpAMHUPYIOIIas pa3padoTKy NapaielibHbIX HHTEp(heiicoB

13. Vkaxwute 001aCTH MapajiebHOTO MPOrpaMMUPOBAHUS, /ISl KOTOPBIX HauboJiee yno0Ha
texHojorus MPI: (TTIK-2)

-IPOrPaMMHPOBAHHUE JUTSI CHCTEM C OOIIEH TaMSThIO

-IPOrpaMMHUPOBAHUE IS KIIACTEPOB

-Hay4YHbIC BBIYMCICHUS

-IPOrPaMMHUPOBAHUE KITUEHT-CEPBEPHBIX MPUTOKEHHM

14. Brniumure npaBuiibHbIN oTBeT. Oneparus ABIISICTCA HanboJsiee MOMyIApHON
MOJIENBIO MapaienbHbIX Bhrurciaenuit (I11K-1)

15. Ykaxkute omnepanuu B MOJCIU MapauICIbHBIX BBIYHCICHUN, KOTOPhIE MOTYT BBIMOJHSATHCS
napaiensHo (ITK-2)
-CMEXHbIE B rpade «oreparu-ornepanibh



-CBsI3aHHbIC ITyTeM B Ipade «onepannuu-onepaHibh»

-HE CBSI3aHHBIE ITyTEM B rpade «ornepanuu-onepaHibhy
-HE CMEXXHBIE B Tpade «onepauuu-onepaHibh»

16. Beibepute crocoObl pacmpenesieHus TaHHBIX, KOTOPHIE HCIOJB3YIOTCS IMPU pa3pabdoTKe
MaTPUYHBIX MapaJUICIBHBIX AITOPUTMOB (BBIOEpUTE HECKOJIBbKO BapuanToB oTBeToB) (I1K-1)
-JICHTOYHOE pa3OueHue
-0no49HOE pa3dueHue
-IMaroHajIbHOE pa3OneHne
-IUKIINYECKOE pa30reHne
17. Bnumure npaBuibHbIN 0TBET. Oniepatop ompenensieT GyHKIHUIO B S3bIKE
nporpammupoBanus (I1K-2)

18. BriGepuTe BapraHT OTBETAM XapaKTEPU3YIOIINH MHOTOTIPOIIECCHOCTH (concurrency) B
KOHTEKCTE MapauIeIbHBIX BEIYUCICHUH (BBIOCpHTE HECKOJIbKO BapraHToB 0TBeTOB) (ITK-2)

- obecnieueHre MUHUMAJILHOTO BPEMEHH BBITIOJIHEHHS OTHOW TIPOTPaMMBbI

- IEPBUYHOCTDh IPOMYCKHON CIIOCOOHOCTH

- He TpeOyeTcs oOecreueHne MaKCUMalIbHOW U30JISLUH IIPOLIECCOB IPYT OT Apyra

- obecrieueHre Kak MOKHO 00Jiee paBHOMEPHOTO paclpe/ieIeHusl PeCypCOB MEX Ty TPOLIECCAMHU

19. BnumuTe npaBuiibHBIA 0TBeT. ba3a maHHBIX paboTaer Ha ocHOBe cTeka Hadoop.
(TIK-1)
20. BroumwmTe mpaBWIbHBIN OTBET. J[upekTrBa MapKHUpYeT Hauajao mapajjiebHON

cexkuuu (OpenMP, s3bik C) (ITK-1)

21. Bnummte npaBWiIbHBIN O0TBET. DyHKIIHS BO3BpAILlA€T KOJMYECTBO MPOLIECCOB
B rpymme B MPI (s31k C) (TTK-1)

22. Yxaxwute BepHOe yTBepkacHue Xxapakrepusyromiece CYBJ] (ITK-1)

- pensimonnbie CYB/] n3navyanbHO OpUEHTUPOBAHBI HA Pa0OTY ¢ OOIBIIUMU 00beMaMU TaHHBIX B

pacIpeeIeHHOM pexuMe

- B pemsiimoHHbIX CYBJ st obecrieueHnsi 0TKa30yCTOMYMBOCTH MTPUMEHSETCS PETUTMKAIINAS

JAHHBIX

- [0 Mepe YCIOXHEHHS CTPYKTYpbl pesauroHHBIX CYBJl mpou3BOaUTENBHOCTh CIIOKHBIX

3alpoOCOB BO3PACTAET HEIMHEHNHO

- B pensaunoHHbIx CYBJ] ans obGecrnieueHus: 0TKa30yCTOWYMBOCTA MIPUMEHSETCSl CTATUYECKOE

pa3z0ueHue TaHHBIX

23. Brinmire npaBuibHbI  oTBer. CTaHAapt napajienbHOro
[IPOrpaMMHUPOBAHUS MTPEAHA3HAYEH JJI UCIIOIB30BAaHUS B CUCTEMAX C PacCHpeieICHHON NaMsThIO.
(TIK-1)

24. BrpibepuTe MNpaBUIBHBIA PE3yNbTaT BBIMOIHEHUS MMAPAICIBHON CEKUUU Clexyrolei

napauienbHoi mporpammel (361K C, OpenMP, Gosbiire 1 mapamiensHoro nmotoka): (ITK-2)

#include >omp.h< - Hil ... Hi! Bye! ... Bye!

#include >stdio.h< - Hi! ... Hi! Bye!

int main(int argc, char **argv) { - Hi! Bye! Hi! ... Bye!
#pragma omp parallel - Hi! Hi! Bye! Bye! Hi! ... Bye!

printf("Hi\n");
printf("Bye\n");
return O;

¥

25. Bnummte mnpaBuIbHOE ONIpeeTeHHUE AOCTYIIOM K HaMATH BCCX




npoueccoprbIx yerpoiicts. (ITK-1) XapaKkTepu3yeTcs  OJHOPOIHBIM

26. BriOepuTe BepHYIO XapaKTEPUCTHKY YCKOPEHUs mapaiienabroro airopurma (ITK-1)

- MUHUMAJIbBHOC BPEMS BBITIOJIHCHUS ITOCIICA0BATCIIBHOTO aJITOpUTMA

- OTHOIICHHUEC KOJIMNYCCTBA NPOUCCCOPOB K KOJTNMYCCTBY ITOTOKOB UCIIOJTHCHUA
- MUHUMAJIbBHOC BPEMS BBITIOJIHCHUS MTApalJICJIbHOI'O aJilfOpHUTMa

- pasMEp BXOOHBIX JaHHBIX

27. YKaKUTe CIIOCOOBI UCTIOIBL30BAHUS PACIIPE/ICIICHHBIX BRIYMCIUTEIbHBIX cucTeM (ITK-1):
- MOT'YT OBITh MCIOJIb30BaHBI JJIsl apajlIeIbHbIX BHIYMCIEHUN TOJIBKO JAJIS MPOrpaMM C HU3KOH
MHTEHCHUBHOCTBIO ITOTOKOB MEXKIIPOLECCOPHBIX Iepeaad JaHHbIX
- HE MOT'YT OBITh HCIIOJIb30BaHBI JIJIsl OpraHU3aIMH NapaJUIeIbHBIX BEIUNCICHUN
- OPUEHTUPOBAaHBI HA ITPOBEACHHE MAPAUICIIbHBIX BBIYUCICHUI

28. BeibepuTe BapuaHT OTBETA, XapaKTEPUIYIOIIUN MMPOU3BOJUTEIHHOCTh MHOTOIPOIIECCOPHOI
BeruMcauTeNbHON cuctemsl (ITK-2)

- KOJIMYECTBOM OIIEPALIHA, MPOU3BOIUMBIX 332 €IUHUILY BPEMEHU

- KOJIN4ecTBOM OaiiT nHpopMaluy, nepeaHHbIX B €IMHUILY BPEMEHU
YHCJIOM UMITYIbCOB, TECHEPUPYEMBIX B €IMHUILY BDEMEHU

00bEMOM pacroaraeMou JJ1si BEIYUCICHUHA TaMSITH

29. VkaxwuTe K KAKOMY KJIacCy OTHOCATCS MHOTOsiiepHbie cuctembl ([TK-2)

-MaTpUYIHBIC TPOIIECCOPHI
-pacrpeielICHHbIE CHCTEMBbI
-KJ1acTephl

-CHCTEMBI ¢ 00IIeH NaMIThIO

30. YkaxxuTe K KaKOMY KJ1acCy OTHOCATCS KiactepHbie cuctembl (ITK-2)

-MAaTPpHUYIHBIC ITPOLICCCOPLI
-pacCipCaCICHHbIC CUCTCMbI
-~-CUMMCTPHUYHDBIC MYJIbTHUIIPOLCCCOPLI
-CUCTCMBI C 0611_[6171 IIaMATBIO



5. MeToanuyeckue MaTepuaJibl, onpeae/silomme Npoueaypbl
OLICHUBAHUA KOMIIETCHLMH

5.1 KpnTeplm OICHUBAHHUA Ka4YeCTBA BbIINNOJTHCHHUSA J'IaﬁOpaTOPHLIX p360T

OneHka «3a4YTEHO» BBICTABIIETCS oOOydJaromemycs, eciu JiaboparopHas pabora
BBINOJIHCHA TIPABHJILHO M CTYACHT OTBETHIJI Ha BCE BOIPOCHI, TIOCTABJICHHBIC MPENOAaBaTeIeM Ha
3aInuTe.

OueHka «He 3a4YTEHO» BBHICTAaBISIETCS OOydaromeMycs, eciH JaboparopHas padora
BBIIIOJIHCHA HC MNPAaBUJIIBHO WKW CTYACHT HC IIPOABUIL FJIY6OKI/IX TCOPECTHUYCCKUX 3HAaHUH npu
3anIuTe padoTHI.

5.2 Kputepuu onleHUBAHHUS TECTHPOBAHUSI

[Tpu TecTpoBaHuu Bce BepHBIE OTBETH OepyTcs 3a 100%.
90%-100% oTiimuHO

75%-90% xoporio

60%-75% ymoBIETBOPUTEITHHO

MeHee 60% HeyIoBIETBOPHUTEIHLHO

5.3KpuTepun oueHHBAHUSI KOHTPOJIBHBIX PadoT

O1neHKa «OTJMYHO» BBICTaBIISIETCS 3a INIYOOKO€ 3HAHUE MPETyCMOTPEHHOTO NMPOrpaMMoin
Marepuanga, 3a yMEHHE YETKO, JIAKOHWYHO WM JIOTHYECKH IIOCIENOBAaTEIIBHO OTBEYaTh Ha
ITOCTaBJIEHHBIE BOMPOCHI.

OneHka «Xopomio» — 3a TBEPJIO€ 3HAHHWE OCHOBHOIO (MPOrpaMMHOI0) Marepuaia, 3a
IpaMOTHBIE, 0€3 CYLIECTBEHHBIX HETOUYHOCTEH OTBETHI Ha NOCTABJICHHBIE BOIIPOCHI.

O1neHKa «yAOBJETBOPUTEJBHO» — 3a 00lIee 3HAHWE TOJbKO OCHOBHOIO MaTepuania, 3a
OTBETHl, COJEp)KAIMe HETOYHOCTH WM cJabo apryMEHTUPOBaHHbIE, C HapyLICHUEM
IIOCJIEOBATEILHOCTH U3JI0KEHHS MaTepuaa.

OneHka «HeyI0BJIETBOPHUTEJIbLHO» — 3a HE3HAHHE 3HAYUTEIIBHON 4acTu
IIPOrpaMMHOTO MaTepHaia, 3a CyHIECTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHHE
OPHUEHTUPOBATHLCS B MAaTepHalle, 33 HE3HAHWE OCHOBHBIX NNOHATHI AUCLAIIINHBL.

5.4 Kputepuu ouieHUBaHUsI OTBETA HA 3a4yeTe

OneHka «3a4TeH0» BBICTaBIsieTCs OOydaroleMycsi 3a oOliee 3HaHHE OCHOBHOTO Marepuara,
BKJIOYasi pacueTsl (MpU HEOOXOIMMOCTH), 3a TpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH
OTBETHl Ha TMOCTaBIIEHHBbIC BOMPOCHI, 32 YMEHHE MPUMEHSITh TEOPETUYECKUE IMOJOKCHHS IS
pelIeHUs MPAKTUYECKHX 3aa4.

OneHka «He 3a4YTeHO» BBICTABIACTCS OOyYaromIeMycsi 3a HE3HaHHE 3HAYUTENIBHON YacTH
MPOrpaMMHOTO MaTepuasna, 3a CYIIECTBEHHbIE OIIMOKM B OTBETAaX Ha BOIPOCHI, 32 HEYMEHUE
OpUEHTHPOBATHCS B PacyeTax, 3a He3HaHWE OCHOBHBIX MOHSATHH JAUCIUIUINHBI.

5.5 Kputepun oueHMBaHUS Pe3yJbTATOB OCBOCHHS JHCHMIIIMHBI HA IK3aMeH

OI_IeHKa «OTJIMYHO>»  BBICTABJIACTCA 34 FJ'IY6OK06 S3HaHHUC NPCAYCMOTPEHHOI'O
HpOFp&MMOI’I Marepuaia, COACPKAICTOCA B OCHOBHBIX U JOTOJHUTCIBHBIX PCKOMCHIOBAHHBIX
JIUTCPATYPHBIX HUCTOYHHKAX, 34 YMCHHUC YCTKO, JIAKOHUYHO M JIOTHYCCKH IMOCJICIO0BATCIIBHO
OTBCUATb Ha IOCTABJICHHBIC BOIIPOCHI, 3a YMCHUC AHAJIMU3UPOBATH H3YYACMBLIC SABJICHUS B HUX
B3aMMOCBA3HU U JUAJICKTHUYCCKOM pPAa3BUTUH, MPUMCHATH TCOPCTUUCCKUC IIOJIOXKCHUA IIPU
PCHICHUHU ITPAKTHUYICCKUX 3aJad.

OI_[eHKa «Xopomo» — 3a TBEpAOEC 3HAHUE OCHOBHOI'O (HpOFpaMMHOFO) Marcpuajia,
BKJIIOYas1 pPacuCThbl (HpI/I HCOGXOI{I/IMOCTI/I), 3a I'paMOTHBIC, oe3 CYHICCTBCHHBIX HETOYHOCTEH
OTBCTBI Ha IIOCTABJICHHBLIC BOIIPOCHI, 3a YMCHUC MNPUMCHATH TCOPCTHUYCCKUC IIOJIOKCHUA JIA



pelIeHUs TPAaKTUYECKUX 3a1a4.

OneHka «yAOBJIETBOPHUTEJBbHO» — 3a 00lLlee 3HaHUE TOJIBKO OCHOBHOI'O
MaTepuala, 3a OTBETbl, COJEpXKAllMe HETOYHOCTH WM C1ab0 apryMEeHTHPOBAaHHBIE, C
HapyIIEHHEM IOCIEJ0BaTEIbHOCTH H3JI0KEHHS Marepuana, 3a ciaboe MpUMEHEHHE
TEOPETUYECKUX TOJI0KEHUH NPU PELICHUH NTPAKTUUECKUX 3a]au.

OneHka «HeyJAOBJICTBOPHUTEJIbHO» — 32  HE3HAHWE  3HAYMTEIBHOM  YacTu
[IPOrpaMMHOTO MaTepuajia, 3a CYLIECTBEHHblE OIIMOKM B OTBETaX Ha BOIPOCHI, 3a
HEYMEHHUE OpPUEHTUPOBATHCS B pacyeTax, 32 HE3HAHHWE OCHOBHBIX MOHATHH JAUCHUIUIUHBIL.



