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1. HEJIX OCBOEHUAANCIUITIJINHBI

LlenssMu OCBOCHHMS TUCHUIUINHBI «AHATU3 JaHHBIX M MAIIMHHOE OOyYECHHE)» SIBIISIOTCS:
(dbopMupoBaHre y oOydaroIIMXCsl TMOHMMAaHUS COBPEMEHHBIX METOJIOB U HMHCTPYMEHTAJIbHBIX
CPEIICTB MPUMEHEHHS MAIIMHHOTO O0yYeHHUs JUIsl aHATTu3a JaHHBIX.

[Tpu >TOM 3aHa9amMul TUCHIUTITAHBI SIBJISIOTCS:
— 3HATh THUIIBI 3324, MOJICTH U aJTOPUTMBI MAITUHHOTO OOyYeHHsI, 0OCOOCHHOCTH HEHUPOHHBIX

ceTelt;
— BBIOMpAaTh COBPEMEHHBIE HWHCTPYMEHTAJIBHBIC CpPEICTBA, HEOOXOIMMbIE OMOIMOTEKH U

MAKETHI U AHAJIN3A JAHHBIX;
— TMPHUMEHATh METOJbl W AITOPUTMBI, HCIOJIb3yeMble B c(epe MamMHHOTO OOy4YeHHS IS

pa3paboTKu NpUIIoKeHui Ha s13pike Python.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE _
OBPA3OBATEJIBHOUIIPOI'PAMMBI

2.1. MucuumnuHa «AHaIW3 JaHHBIX U MAIIMHHOE OOYy4YEeHHE» OTHOCUTCS K YacTH,
(dhopMupyeMoil ydacTHUKaMu 00pa3oBaTeNbHBIX OTHOIIEHWH broka 1. Jlmcuurimasl (MOIyIH),
UMEET TECHYIO CBSI3b C APYTUMHU AUCIUITTUHAMH.

2.2. B rtabnuile mNpUBEACHBI MPEIIICCTBYIONUE U TOCIACAYIOUINE JUCIUTUIHHEI,
HampaBlieHHbIe HAa (OPMUPOBAHHWE KOMIIETCHIIMA TUCIUIUIMHBI B COOTBETCTBHHM C MAaTpUIEH
komrerenuuit OI1.

[penmecrByomme TUCUMILIMHBI, HATIPABJICHHbIE HA
(popMupoBanue KOMneTeHI U

No
) [peamrecTByONNE TUCIUATUTHHBI [Tocaemyronue TUCIATITHHBL
n/n
1 AJITOPUTMBI U CTPYKTYPBI TaHHBIX CHCTEMBI HCKYCCTBEHHOT'O HHTEJUICKTa
MaTeMaTHYECKOE MOICIIHPOBAHIE HTeIeKTyanbHbIE CHCTEMBI aHaIM3a

MaTtemaTrdeckre OCHOBBI HCKyccTBeHHOro | MHpopMannonnas 6€30macHOCTD U
MHTEIIEKTa 3anmrTa HHpopMaruu
Jlornyeckoe 1 QyHKIIMOHAIEHOE
IPOrpaMMHUPOBaHHUE




3. INTAHUPYEMBIEPE3YJIbTATBIOBYUEHUSA

[Inanupyembie pe3ynbTaThl OCBOCHUST oOpa3zoBarenbHOl mporpammbl(Oll)-koMierenmnu
00yJaromuxcst ONMpeIeSoTess TPeOOBaHUSAMH CTaHIAPTA 10 HampapieHuto moarotosku 09.03.04
[IporpammHuas uH>xeHepust 1 HOPMUPYIOTCSI B COOTBETCTBUU ¢ MaTpulieit komnereniuii OI1

Ne Homep/ HaunmenoBanue B pesyabTare usyyeHus
n/n Huaexc Komnerennun AUCHUIIHHBI 00y4arommecst
KOMIIETeHI[UU (1M ee 4acTH) JAOJIKHBI:
1 2 3 4
1. IK-1 Croco0OeH UCITOIb30BaTh [TK-1.1. BeiOupaet coBpeMeHHbIC
METO/Ibl U UHCTPYMEHTAJIbHBIE | MHCTPYMEHTAIbHbBIE CPEACTBA [T
CpPEJICTBA UCCIIEJOBAHUS MIPOEKTUPOBAHUS U
00BbEKTOB MPO(HEeCCHOHATLHON | KOHCTPYHUPOBAHUS MMPOTPAMMHOTO
JeSATeTbHOCTH obecrieueHus

[TK-1.3. Ocy1iiecTBisieT MOUCK,
XpaHeHue o0paboTKy U aHaJIH3
MH(QOPMALIUHU U3 Pa3IUYHbIX
UCTOYHHUKOB, NIPEJICTABIISET B
TpedyemoM (opmate ¢
UCTIOJIb30BaHUEM
MH(POPMALMOHHBIX TEXHOJIOTUI
I1K-1.4. IlpuMeHsieT npUKIagHbIE
aCIEeKThl U HHCTPYMEHTAJIbHbIE
CpPEe/ICTBA U METOJIbI B
COBPEMEHHBIX POrPaMMHBIX

KOMILJIEKCax

IK-2 CnocoOeH 000CHOBaTh [1K-2.1. Pa3pabarsiBaet u
NPUHUMAaEMble IPOEKTHbIE yIpaBiseT NPOEeKTaMu, U
peIIeH s, OCYIIECTBIISATh peanu3yeT uX C UCIOIb30BAHUEM
IIOCTaHOBKY M BBINOJIHEHHUE COBPEMEHHOT'0 NPOrPaMMHOI0
SKCIEPUMEHTOB TI0 TIPOBEPKE o0ecrieyeHusI.
UX KOPPEKTHOCTHU U I1K-2.4. OueHuBaeT BpEMEHHYIO
s hexTruBHOCTH 1 EMKOCTHYIO CJIOKHOCTB

POrPaMMHOTO 00eCIIeUeHHs
I1K2.6.PaboTaer ¢
COBPEMEHHBIMU CUCTEMaMH
MPOrpaMMHUPOBAHUS U
MPOEKTUPOBAHUSI




4. CTPYKTYPAUCOAEP KAHUEIUCIUIIJIMHBI

4.1.0FBEMIUCHUILIMHBINBAIB] YYEEHOUPABOTHI

Cemectp Cemectp
Bup yueOHoit padoThI Bcero yacos Ne7 Ne8
Yacos Yacos
1 2 3
AyauTopHasi KOHTaKTHas padora(Bcero) 102 42 60
B ToM umncne:
Jlexuuu(JI) 34 14 20
[Ipaktuueckue 3ansatus(113),
Cemunapsi(C) - - -
JlaGopatopusbie paboTei(JIP) 68 28 40
KonrakTHasi BHeayauTopHasi padora, B 1.7 2
TOM YHCJIe: 3,7 ’
I'pynnoBsie U MUHAWUBUTYaJIbHbBIC 3.7 1.7 2
KOHCYJIbTaIlU ’ ’
CamocrosiTesibHas padora 128 64 64
o0yuaromerocs(CPO)(Bcero)
PabGora ¢ KHKHBIMH HCTOYHHKAMH 22 14 14
[ToaroroBka k 1a6OPaTOPHBIM 3aHATHUSIM 23 12 16
BrinosiHeHrE MHAMBUIYaJIbHBIX 3aIaHUI 26 24 12
Pabora ¢ 311eKTpOHHBIMU HCTOYHUKAMH 26 6 6
[ToaroroBka K TECTUPOBAHUIO 22 8 16
3auer (3) 3 3 -
[Ipuem 3au., yac. 0,3 0,3
Hpomexyrounas = - @) 3(18) B 3(18)
arrecranus B TOM 4YHCJIe:
[Ipuem 3k3.,4ac. 0,5 - 0,5
Koncynpranus, yac. 2 - 2
CPO,uac. 15,5 - 15,5
HUTOIO: Yacos 252 108 144
Oomas 7 3 4
IPYAOEMKOCTE 3a4YeTHBIX eTHHHUIL




COJAEPKAHUEIUCIUIIJIMHBI

4.2.1. Pa3zgenbi(TeMbl)IMCHUILIHHBI, BUAbI Y4eOHOH 1esITeJJbHOCTH U (POPMBI KOHTPOJIA
Buasbl yueOHOI 1eATEJILHOCTH,
DopMbl
BKJIIOYASl CAMOCTOSITEIbHYI0 padoTy .
TeKyleH U
Ne HaunmeHnoBanue pasaesia o0yJaronuxcst .
MPOMEKYTOYHOH|
n/n JTUCIUIIINHBI (B yacax)
P m3 aTTecTanun)
J CPO Bcero
1 2 3 4 5 6 7 8
Cemectp7
1. | Pasnen 1. Cpena mapamiensHoro 8 8 - 20 36 | maGoparopHast
nporpammupoBanus Python pabora,
UHIOWBUAYAJIbH
BI€ 3aJIaHUSA
2. | Pazgen 2. Bctpoennsie 4 10 - 22 36 naboparopHas
JOTIOTHUTEbHBIC PYHKITUU U pabora,
METO/bI JJIsl MAaTeMaTHYECKUX WH/IMBUYalIbH
BbIUKciIeHU B Python ble3aJaHUs
3 2 10 - 22 34 Texymumii
Pazgen 3. IlapamiensHoe TECTOBBII
IpOTrpaMMHUpPOBAHUE B Cpele KOHTPOJIb,
OpenMP Wuausumyais
HBIC 3a1aHUA
4. | KoHTakTHas BHeayAUTOPHASL 1,7 WuauBuayansb
pa60Ta HBIC U
IPYIIIOBBIE
KOHCYJIbTAllUN
5. | IIpomexxyTouHast aTTecTalus 0,3 3a4eT
Hroro yacos B 7 cemecTpe: 14 | 28 - 64 108
Buasbl yueOHOI 1eATEJILHOCTH,
Dopmbl

BKJIIOYasi CaMOCTOATEIbHYIO




Ne | HamMeHoBaHMe pa3fena AMCIHUIIAHB] padoTy ody4yarommxcst .
H/H (B l_lacax) TeKyHleI/I n .
1P m3 MPOMEKYTOYHOI
J CPO Bcero aTTecTaIlMHU)
1 2 3 4 5 6 7 8
CemecTp 8
1. | Pasmen 1. Benenue. O 3agauax 8 - - 20 28 naboparopHas
MAaIlIMHHOTO O0YYeHHS. pabora,
WHAUBUAYAIbH
bIe3aJaHus
2. | Pasmen 2. Mogenu u 4 - - 20 24 JTaboparopHast
AJITOPUTMBI MAITUHHOTO pabora,
o0yueHHs. MHINBHIYaITb
HbIC 3aJaHUA
3 Paznen 3. Pazpabotka 8 40 - 24 72 Texynmii
NpUIOKEHUH B chepe TECTOBBIIl
MaIIMHHOTO O0YYeHHUS. KOHTPOJIB,
UH/IMBUyalbH
bIC 3a/IaHUS
4. | KoHrakTHas BHeayAUTOpHAas paboTa 2 WuauBumyainn
HBIC U
IPYIIIOBBIC
KOHCYJIbTalluN
5. | IlpomexxyTouHas aTTecTanus 18 3K3aMeH
HToro yacos B 8cemectpe: 20 | 40 - 64 144




4.2.2.

JIeKIUMOHHBIN KypC

MAaTEMATHUYCCKUX

[HUKIIA.

Ne | HammenoBanme | HammenoBaHme Coaepxanue JIeKIHA
n/n Pa3nena TeMblI Bcero
AUCHHUIIIINHBI JIeKIIU M 4yacoB
Cemectp 7
1 2 3 4 5
1. Pasnenl.Cpena Tema 1.1 Uctopust | Python—
rnapasjiejlbHOro SA3bIKa HHTCPIIPETUPYCMBIN A3bIK
mporpaMmupoBa | TPOTPaMMHUpPOBa IIPOrpaMMHUPOBaHUS.
nus Python Hus Python. Tunsr | Cunrakcuc.MIHTepakTUBHBIN
TaHHBIX,0npenene | pexxum,unteprnperarop. Coznanue
HUE TIEPEMEHHO, CKpHUNTOB. THUINBI JaHHBIX: LIENbIE
JIOTHYECKHE YHClla, Yucia ¢ IlaBaroniei 2
BBIPAKEHUS. TOUYKOH,CTpoKku. Onepanuun
IpUCBOEHUS. JIormueckuil Tun
naHHbIX. Jlornueckue
onepaTopsbl. CII0KHbIE IOTHYECKUE
BBIPAKEHUS.
Tema 1.2 Konctpykuun 1f—
Y CHIOBHBII 3aroJIoBOK, B KOTOPOM
orepaTop, IPOBEPSAETCS YCIOBHUE
) BBITIOJIHEHMSI CTPOK KOJIa OCIIe
UHCTpYKUHUA if. BOETOUHA. )
Muox)ecTBeHHOE | Croxuas opma BeTBIeHHs if—
BeTBiIeHUE. [[UKIT else. Uuctpykus if-elif-else.
While. L{MKIBI ¥ CHCTUHKH.
Tema 1.3 Beox Oyuknwus print. @yHKIuH input.
JAHHBIX C AprymMeHT-IIpUriameHue
KIABHATYDBI. cTpokoBoro tumna. @ynkuus len,
MO3BOJIAIOIIAS. UBMEPUTD JUTMHY
Crpoku xax cTpoku. Onepanyy KOHKaTeHalnN
TOCNENOBATENBHOC | (1) i nyGrupoBanus(*). 2
TH CHMBOJIOB. OrnepaTop MHAEKCUPOBAHHUSI.
Crucku. CrnoBapb — U3MEHAEMBII
CnoBapu. HEYTIOPSII0UYEeHHBIN Habop
nap"Kio4:3HadeHue" .
Oyukuus del.
Tema 1.4 Huxkn for-nukinodxomna, 3aJaHHOTO
Hur for s W BEITIOMHEHM B CBOeM Tete
A3BIKC pa3IMYHBIX ONepanuil HaJl HUMHU.
IIPOrpaMMHUpO Wuctpykums def -komania s3p1ka
Banust Python. OporpaMMHUpPOBAHUSA
OyHKIUH. Python, mo3Bossitomast co3paBaTh )
[TapameTpsl u bynkumro.
apryMeHThI
(GyHKIHA.
JloxanbHBIE U
rJ100aJbHbIE
HIepEMEHHBIE.
2 Paznen2.Betpoen | Tema 2.1 Mouys math. YenoBHbie
HBIC U Jluneiinbie OTIePaTOPhI BETBJICHHUS.
JOTIOJIHUTENb TPOrPaMMBL. I'paduxu pynkimii.bazoBsie D)
HBIC (YHKIIH U KOHCTPYKIMHU CTPYKTYPHOTO
METO/BI JUIA Passernsrommecs IIPOrPaMMHUPOBAHHUS -OTIEPATOPBI
BBIYHUCIIUTENbHBIE




BBIYMCIICHUN B MPOLIECCHI.
Python Opranuszanus
IIUKJIOB.
Tema 2.2 O06paboTka OTHOMEPHBIX MACCHUBOB:
OJHOMepHbIe MOMCK MaKCUMYMOB H
MUHHMYMOB,COPTHPOBKA.
MAacCCHBBI.
O06paboTKa TByMEPHBIX MAaCCUBOB C
JABymepHbIe UCIIOJIb30BaHUEM 2
MacCHBBI U ¢ynkuunit.Onepanuu ¢ TEKCTOBBIMH
GyHKIHY. daitnamu-
DaUILL YTEHUE, 3aIUCh.
Pazpen3.I1apamne | Tema 3.1 Hutu paznenstorniue oouryro
JbHOE Moenb NaMsTh.
IpOrpaMMHUpPOBa OOMeHbI MEXTy HUTSAMU
MIPOTPaMMHPO
HHE B Cpelie MOCPEJICTBOM
OpenMP BaHWS B YTEHUS/3aITUCH JJAHHBIX B
o0meit o011eil maMsTH.
HaMSITH BrimonHenne HUTH Ha
Moers"mysh Pa3IMYHBIX SAPAaX OJHOTO
" nporeccopa. 2
CHPYIOIIIETO
Anroputm parallel for Anroputm
napaiem3Ma N
parallel for each Anropurm
FORK-JOIN. - =
- parallel invoke AnroputMmsr
apaJlICIBHEL parallel transformwuparallel reduce
€ aIrOPUTMBI ANTOpHTM
parallel transform
Anroputm parallel reduce

HrorouacoBB7cemecrpe:

14
Ne | HammenoBanue | HamMeHoBaHHe TeMBI Conep:xanue JeKIUA
n/n pa3zena JeKINHA Bcero
AUCHUTLTHHBI 4acoB
Cemectp8
1 2 3 4 5
1. | Pasnen 1. Tema 1.1 Anropurm [IpocTpancTBO
Beenenue. O MAIIMHHOTO O0yYeHUs MIPU3HAKOB.
3a1auax dopmanbHOE
MAIIIHHHOLO OIIpeCIIEHUE TIOHATHUS 2
0GyueHusL. «o0yueHue». O6mwuit
QJIITOPUTM MAIIUHHOTO
00y4eHUsI.
Tema 1.2 3apaun Turbl 3a1a4 MaIIMHHOTO
MaITuHHOTO OOYYCHHS o0ydenus. CriocoOb1
00yueHHUs U OLIEHKH €ro 2
KayecTBna.
Tema 1.2 Tunossie VYuer npomnyckos.
3a/1a4u pu Koauposanue
MOATOTOBKU JAHHBIX U HEYHCIIOBBIX MPU3HAKOB.
00y4YeHUHU MoJIeTIeH. [IpuBeneHue NaHHBIX K 4
[lepeoOyuenue €IMHOMY MacIITady u
CTaHIapTU3aIHsL.
Pa3zmeTka TaHHBIX.
2 | Paspmen 2. Monenu u anropuTMBI MeTob1 TEOpUU 4



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_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_reduce
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_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_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_reduce

Monenu u MAaIIMHHOTO O0YYeHHUS.

BepoATHOCTEN. JlepeBbs
peieHui.

QJIITOPUTMBI
MAIITMHHOTO CraTHCTHYECKHE MOAETN
00yYeHHSI. ¥ MeToibl. Monenu u

METObI HEYETKOM
JIOTUKH

3 | Pazgen 3. Pa3pabotka OcHOBBI pabOTHI €

Pa3paboTka MPUIOKEHUH B chepe Python.

PUIOKEH!H B | MALIMHHOTO 00yueHHUS. DJeMeHTapHbIC

cdepe oTiepaIyy ¢ JTaHHBIMHU.
MAIITHHHOTO Pabora ¢ DataFrame.
00y4eHwus. [TpenoGpaboTka TaHHBIX.

Pabota ¢ nepeBbsiMu
peLICHHI.

CoxpaHeHue U 3arpy3ka
00y4YeHHOU MOJIeIH.
Pemenue 3anauun
PaHKUPOBAHUS
NPU3HAKOB.

PaboTa ¢ nmpocreitmmmu
MOJEIIIMU HEMPOHHBIX
ceTen.

HToro yacos B 8 cemecTpe:

20

Bcero uacosn:

34




4.23.

JlabopaTopHBIi IPAKTHKYM

Ne | HanmmeHnoBaHnue HaunmMmenoBanue Conep:xxanue
n/ pasjaena J1adopaTopHOro J1a00paTOPHOIO Bcero yacos
n AUCHMILINHBI 3aHATHSA 3aHATHSA
Cemectp 7
1 2 3 4 5
Paznenl.Cpena HNuTepakTuBHBIN [TpucBouB 3HaUEHUS 8
napajieIbHOTO PEXHUM I HAIUCAHWUS | 3TIepEeMEHHBIM, HAllUCaTh
MIPOrpaMMUPOBaA IIporpamMm IIporpamMmy UCIOJIb3ysl
Hus Python onepanuu
KOHKaTeHauu(+)u
MIOBTOPEHUS
cTpoku(*).
Cozpnaiite ckpumnt
(paiindata.py), KoTOpHbIi
Obl 3ampaluBail y
I0JIb30BaTEIS
-ero UMsl.
2. Paznen 2. CrpykrypHOE Jlunelinpie nporpaMmal. 10
Berpoennsie u IpOrpaMMUpPOBaHUE PasBerBisromumecs
JIOTIOJHATEITb BBIYUCIIUTENIbHbBIE
HEIE npouecchl. Opranuzanus
byHKIIN B 1UKJI0B. OJHOMEpHBIE
MaccuBbl. JIByMepHbIe
METOJIbI JIst
MacCHBBI U
Marematiice MTOANPOTIPaMMBI.
KHX
BBIYHCIICHUH B
Python
3. Paznen3.[lapamn | Pazpabotka Monenb 4
€IBPHOCTIPOTPAaMM | I1apajuIeIIbHbBIX napajie/IbHOH
UPOBAHHUE B IIporpamMm IpOrpaMMBI
OpenMP.
cpeae OpenMP | ¢ mpuMeHEHUEM TTHpEKTHBEL 1
texHonoruu OpenMP dyHkiu OpenMP,
Komnunsiums u
BBIIIOJIHEHHE
OpenMP
IIPOrPaMMBI.
[TapannensHble
CEKLIUU, IEPEMEHHbIE
Cpelbl U 3aMep
BpPEMEHH.
BapuanTsl HuskoypoBHeBoe 6
pacrpe/eneHus IIPOrpaMMHUpPOBAHUE.
PacnapamnenuBanue
paboThI MEAKY orepaTopa LMKIIA.
HUTSMHU
napajuieaIbHON
IPOrpaMMBbI
Hrorouacos B 7cemectpe: 28

Nemn

HaunmenoBa

HaunmeHnoBaHue

Conep:xanue




/m HHe pa3zeaa | jJadopaTopHOro JlabopaTopHoro Bcero 1acos
AUCTUTLTHHBI 3aHATHSA 3aHATHS
Cemectp8
1 2 3 4 5
1. Pasnen 3 Br16op VcTanoBka nmakeros Python: 4
Pa3zpaboTtka annapaTHOW u Anaconda Environment,
TIPUJIOKEHMH B | IPOrPaMMHON PyCharm, Community Edition,
chepe cocTaBislOIEd | TDM-GCC
MaIIMHHOTO
o0ydeHusl.
2. DJIeMeHTapHbIE N3yuenune crmocoOoB moydeHus 2
oTepanuu c JAHHBIX U BO3MOXHOCTEH
JTAaHHBIMHU oubmmoTexn Numpy 1o
orepalusiM ¢ MaTpULIAMU
3. Nzydenne criocoOoB pabOThI 4
Pa6ora ¢ ¢ Tabnumamu DataFrame
DataFrame
[Tpeno6paboTK N3y4enune npouenyp 4
a JTaHHbIX. CTaHJIaPTHU3AINH U
Cranpaprisa HOPMAJIU3ALHH C TIOMOLLBIO
- oubmoreku scikit-
learn(xmacca StandardScaler)
HOpMaJIM3aIus
Pabora ¢ Nzydenne ocobeHHOCTEN 4
JepeBbIMHU pEIIAoNINX TEPEBBHEB C
perenyii IOMOILBIO OHOINOTEKH
scikit-learn
PaGora c Pemenne 3amaun mporao3upoBaHue 2
JMHEHHOMH YPOBHS 3apIIATHI MO TAHHBIM
perpeccueii BAaKaHCHM.
Pabora ¢ Pemenue 3amaun knaccudukanuu, 4
JIOTUCTUYECKOUN 3HAKOMCTBO C MOJCJIBIO
perpeccueii JIOTUCTUYECKOU pErpeccun
CoxpaHenue N3ydyeHue npakTUKU COXpPAaHEHUS U 2
U 3arpyska 3arpys3Ku €€ nmapamMeTpoB B\13
00y4YeHHOI taiin(a).
MO/JIENH
Pemenue 3agaun | [IppuMeHeHne perpecCMOHHBIX 4
paHXUPOBaHUSA MOZACIICH JIA OIIPEACIICHUA
[IPH3HAKOB BaYKHOCTHU IIPU3HAKOB
Pabora ¢ 3HAKOMCTBO C Iepeo0yueHueM 2
MOJMHOMUAJIBHO | MOJCIH
1 perpeccuen
Pa6ora c N3ydenue npocTedmumx Moaenein 4
HpOCTCfIIJ.IPI HCUPOHHOU CCTU Ha IIpHUMEPE
MH o6ubsimorexu Sklearn
MOJIETISIMH
HEHUPOHHBIX
ceTen
Peammzarms N3yuenue anropurma oOpaTHOTO 2
aNropuT™Ma pacmpocTpaHeHHUs OITHOKHI
oOydeHus
HEWPOHHOMU
ceTu
Peryssuus u cets | MI3ydenne oOIMX pexoMeH1anui 2

psAMoro

110 BBINIOJIHCHUIO OKCIICPUMCHTOB




| | pacrpoCTpaHeHUS

HToro yacos B 8 cemecTpe:

40

Bcero yacos:

68




4.24. IlpakTnyeckue 3aHATHA He MPEANOIATAIOTCS

4.3. CAMOCTOSATEJIBHAAPABOTAOBYYAIOLIETI'OCHA

Ne HaumenoBanmue Ne Buasr CPO Bcero uacos
n/n pasaesa n/n
(TeMBbI)aUCLIT
HNHUHbI
1 2 3 4 5
Cemectp7
1. Pasnen 1. Cpena Pabota ¢ KHUKHBIMI 8
apaIUIebHOTO 1.1. | ucToyHMKaMHu
IPOrpaMMHUPOBAHUS
Python 10, BBIHOJ'II;ICHI/IG VHUBUTyATbHBIX 8
3aaHnui
4
1.3. | [loaroroBka k 1a00paTOPHBIM 3aHATUSAM
2. Pasnen 2. 2.1. | Pabora ¢ 3J1eKTpOHHBIMU 6
BerpoeHEsIe i HCTOYHUKAMH
JIOTIOJTHHUTEIIbHEIE _
(DYHKIHH H METOBI 2.2. | BoimonHeHne UHANBHUIYAIbHBIX 33 JaHUI 8
st MmatemMaTtudeckux | 2.3 | [logroroBka K TECTUPOBAHUIO 8
BBIYKCIICHH B Python
3. Paborta ¢ KHHKHBIMHA 6
Pazpnen 3. 3.1. | ICTOYHUKAMU
[TapamnensHoe
OporpaMMHUpOBAHUC B 39 BrinosnneHne MHIUBUY AIBHBIX 8
cpene OpenMP " | 3amanwmit
3.3. | IloaroroBka k 1a00paTOPHBIM 3aHITHIM 8
Hroro yacos B 7 cemecTpe: 64
Ne HaumenoBanue Ne Buasr CPO Bcerouacos
n/n pa3nena n/n
(TeMBbI)AUCIH
IJIMHBI
1 2 3 4 5
Cemectp 8
1. PaboTa ¢ KHM)KHBIMUA HUCTOYHHUKAMU 6
Pazgen 1. 1.1,
Bsenenne. O
3afadax 1.2 BrinonnHeHrE MHAMBUAYATBHBIX 3a1aHUI 6
MAIIMHHOTO 2.
00yeHH. 1.3. | Tloaroroeka K J1a60paTOPHBIM 3aHATHAM 8
2. Pasnen 2. Monenn 2.1. | Pabora ¢ 2IeKTpOHHBIMU
1 aJTOPUTMBI HCTOYHUKAMH
MAaIIMHHOTO
o0Oy4eHus. 2.2. | IloaroroBka K TECTUPOBAHUIO 8




2.3 | BolnogHeHHe MHANBUIYAJIbHbBIX 3aIaHUI 6

3. Paznen 3. Pa3zpaboTka PaboTa ¢ KHMKHBIMH UCTOYHUKAMHU 8
npuioxenuid B chepe | 3.1.
MAaITHHHOTO
00yueHuUs. 32 [ToaroToBka K TECTUPOBAHUIO 8
8
3.3. | IloaroToBka K 1a00OpaTOPHBIM 3aHATHIM
HToro yacos B 8 cemecTpe: 64
Bcero uacos: 128

5. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHEYEHUA JIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA ITO JUCHUIIJIMHE

5.1. Meroauyeckue yKa3aHusi JJisA MOATOTOBKH O0Yy4YalOIIUXCA K JIEKIMOHHBIM
3aHATUAM

Jlexuwmst sBISIETCS OCHOBHOM (hOpMOM OOyYEHHS B BBICIIIEM yU4eOHOM 3aBEJICHUU. 3alUCH
JIGKL[I/Iﬁ B KOHCIICKTAaX HdOJIX)KHbI OBITH H36HpaTeHBHBIMI/I, MOJIHOCTBIO CJICAYCT 3allMChbIBATh
TOJILKO OTpefiesieHusl. B KOHCIekTe peKOMEeHIyeTCsl MPUMEHSTh COKpAallleHHE CJIOB, YTO
YCKOpPSIET 3amuch. BoOmpochl, BO3HUKAIONIME B XOJAE JEKIMH, PEKOMEHJyEeTCsl 3allMChIBaTh Ha
TMOJIAX U MOCJIe OKOHYAHUS JIEKIIMM 00paTUTHCS 32 pa3bICHEHUEM K MIPernoaBaTelo.

PaGoTta Haj KOHCIIEKTOM JIEKIIMH OCYIIECTBIIICTCS IO dTaraMm:

* IOBTOPUTH U3YYEHHBIN MaTepraj 0 KOHCIEKTY;

* HCTIOHATHBIC MMOJIOKCHUA OTMETUTD Ha MOJIAX U YTOYHUTD,

¢ HCOKOHYCHHBLIC (bpa?,LI, MNPOMyHmCHHBIC CJIOBA W APYIru€ HEAOYCThI B 3aIMCIAX
YCTPaHUTh, MOJIB3YSACh MaTepHajJaMU U3 YUeOHHKA U JPYTUX UCTOYHUKOB;

¢ 3aBCpHIUTh TCXHUYCCKOC O(bOpMJIeHI/Ie KOHCIICKTa (HOI[‘-IepKI/IBaHI/IH, BBIJICIICHUEC
[JIABHOTO, BBIJIEJICHUE PA3/IeNIOB, MOAPA3AEIIOB U T.I1.).

CaMocTosATenbHYI0 PadOTy clieAyeT HauyuHaTh C JOpPaOOTKH KOHCIEKTA, JKENaTeIbHO B
TOT K€ ICHBb, IMTOKa BPEMA HC CTCPJIO COACPIKAHUEC JICKIIUH U3 ITaMATH. Pabora Hagd KOHCIIEKTOM
HE JIOJDKHA 3aKaH4YMBaThCA C TMpochaymuBaHus Jieknuu. Ilocne nekuumu, B mpoiiecce
CaMOCTOSITETbHOMN pa6OTI)I, nepea TeM, Kak OTKPBITh TETPaJlb C KOHCIICKTOM, ITOJIC3HO MBICJICHHO
BOCCTAHOBUTH B MAMSTH COJIEPKAHUE JEKIIUU, BCIOMHUB €€ CTPYKTYPY, OCHOBHBIE TIOJIO)KEHUS U
BBIBO/JIBI.

C uenpto g0pabOTKKM HEOOXOIMMO MPOYUTATH 3aMHCH, BOCCTAHOBUTH TEKCT B MaMSTH, a
TAaKXXC HCIIPABUTH OIIMCKH, pacmmprBaTL HC TMIPUHATBIC paHEC COKpallCHUS, 3allOJHUTH
NPOIYLIEHHbIE MECTa, MOHITh TEKCT, BHUKHYTh B €ro cMbIci. [lanee mpounrtath Marepuan Mo
PEKOMEHIyeMO# JuTepaType, paspemias B XOJA€ YTCHHUS, BO3HUKIINE paHEE 3aTpydHCHUS,
BOTIPOCHI, a TAK)KE JOTOTHEHUS U UCIIPABIISISI CBOM 3aMMCH. 3alMCH JOJDKHBI OBITh HATIISTHBIMU,
JUTSL 4€TO CJIENYEeT MPUMEHSTh pa3InyHbIe CIIOCOOBI BhIJEICHUH. B xo/me 1opaboTku KOHCTIEKTa
YTIyOISIFOTCS, paCIIUPSAIOTCS M 3aKPEIUISIFOTCS] 3HAHUS, a TaK)Ke JOIOJIHACTCS, UCIPABISAETCS U
COBEpUICHCTBYETCSI KOHCHEKT. Ele sydine, eciu Bbl nepepadoTaeTe KOHCHEKT, JaJuTe €ro B
HOBOM CHCTEMaTH3alMM 3alUCeld. DTO, HECOMHEHHO, 3aliMET HEKOTOpPOE BpeMs, HO MaTepHal
BaMH Oy/J€T XOpOIIO NpopaboTaH, a KOHCIIEKTHUBHAS 3alllCh €ro MPUBEJCHA B YIOOHBIN ISt



3anoMHHaHUs BHUJ. BBeneHue 3arojoBKOB, CKOOOK, 00OOIIAONIMX 3HAKOB MOXET 3HAUYUTEITHLHO
MOBBICUTh KaueCTBO 3aHCH. ITOMY MOXET CIYXHTh Takke MOJAYEpPKUBAHUE OTAEIHHBIX MECT
KOHCTICKTa KpPacHBIM KapaHJAIloM, MPUBEACHUE HA TOJNSAX WIM Ha OOpaTHOH CTOPOHE JIHCTa
KpPaTKOM cXeMbl KOHCIIEKTa U Jp.

[loaroroBneHHBIM KOHCHEKT M PEKOMEHAYyeMas JMUTeparypa HCIHOJIB3YeTCs IIpU
MOJITOTOBKE K MPAKTUYECKOMY 3aHATHIO. [[0roTOBKa CBOAUTCS K BHUMATEIHHOMY MPOYTCHHIO
yu4eOHOTr0 MaTepuana, K BBIBOJY C KapaHIAIIOM B PYKax BCEX YTBEpXACHUH M (opmys, K
pEIIEHUI0 TPUMEPOB, 3ajady, K OTBETaM Ha BOIMPOCHI, MPEUIOKEHHbIE B KOHIE JICKIIMH
IIPETIOIaBaTeNIEM MU IIOMEIICHHBIE B PEKOMEHIyeMoil intepatype. [Ipumepsl, 3a1auu, BOIPOCHI
M0 TeMe SBJISIOTCS CPEJICTBOM CAMOKOHTPOJIS.

HempemeHHBIM ycoBHEM TITyOOKOTO YCBOCHHS Y4eOHOTO Marepualia SBISICTCS 3HAHHE
OCHOB, Ha KOTOPBIX CTPOUTCS H3NokeHHWe Marepuana. OOBIYHO TpENoAaBaTelh HAllOMHHAET,
KaKoil paHee M3yUeHHBIN MaTepuant U B KaKO CTENeHU TpeOyeTcs MOJATOTOBUTH K OYEPETHOMY
3aHATHIO. JTa peKOMEHJalus, Kak U TpeOOBaHHE CHCTEMAaTUYEeCKOM U cephe3HOil paboThl Haa
BCEM JICKIIUOHHBIM KYPCOM, IMOJJICKUT 663YCJIOBHOMy BBITIOJIHCHUIO. HOTepI/I JIOTHYECKOU CBS3U
KaK BHYTPU TEMBbl, TaK M MEXAY HHUMH IMPUBOJUT K HETATUBHBIM IOCIEJICTBUSIM: MaTepual
y4eOHOW JMCLUHMIUIMHBI II€PECTaeT OCHOBATEIbHO BOCHPUHHUMATBHCSA, a TBOPYECKUH Tpyx
MOJIMEHSIETCSl YTOMJICHHBIM TiepenucbiBanueM. OOpallieHle K paHee U3y4YeHHOMY MaTepHaiy He
TOJIBKO IMOMOTra€T BOCCTAHOBUTL B IMaMATH HU3BCCTHBIC ITOJIOKCHUSA, BBIBOABI, HO W IIPUBOIAUT
pa3po3HEHHbIE 3HAHHUS B CHCTEMY, YIUIyONsieT M pacmmpseT ux. Kaxablii Bo3BpaT K CTapomy
MaTcpually IMO3BOJIACT HAaWTH B HEM YTO-TO HOBOC, ICPCOCMBICIUTL €ro C HHBIX HO3I/IIII/H>'I,
OTpeAeNuTh Ui Hero Hambosee MOIXOAsllee MECTO B yKe HMEIoIIelcs cucTeMe 3HaHHi.
HeonnoxpaTtHoe oOpailieHne K MpPOHACHHOMY MaTrepualy SBISETCS HauOojiee palMoHaTIbHON
(dhopmoit mpuobpeTeHus U 3akperieHus 3HaHuil. O4eHpb MoJNe3HbIM, HO, K COKaJICHHIO, ellle Majo
HCITOJIB3yCMbIM B IMPAaKTUKE CaMOCTOSITEIILHOU pa6OTI)I, ABJISACTCSA MpeaABapUTCIIbHOC
O3HaKOMJIeHHE C y4eOHbIM MarepuanioMm. Jlaxke kpaTkoe, Oerjoe 3HaKOMCTBO C MaTepHajoM
ouepenHoON Jekuu gaetr MHoroe. OOydaromuecss IMONy4aroT oOIee MPEJICTaBICHHE O ¢€¢
COJIEp’)KaHUU U CTPYKType, O TJaBHBIX M BTOPOCTENEHHBIX BOMPOCAX, O TEPMUHAX H
onpenenenusx. Bee 3To o0neryaeT paboTy Ha JICKIIUU U JIENIAET €€ LeNeyCTPEMIICHHOM.

5.2. Meronnyeckne yKa3aHus JJIsl OATOTOBKHU 00y4ar0IuXxcst K JJa00pPaTOPHBIM
3aHATHAM

Benymelt 1unakTH4ecKo HENbi0 Ta0OPaTOPHBIX 3aHITHHA SBISETCS CHCTEMAaTH3allus U
0000111eHre 3HAaHUI N0 U3y4yaeMol TeMe, IpUoOpeTeHHe MPAKTUYECKUX HABBIKOB 110 TOMY WM
IpyroMy paszfelly Kypca, 3aKperuieHHe MONYYeHHBIX TeopeTHueckux 3HaHuil. Jlaboparophbie
paboThl COMPOBOXKAAIOT M MOJICPKUBAIOT JIEKIUOHHBIH Kypc. [lonroroBka k jgabopaTopHbIM
3aHATUSIM M TPAKTUKYMaM HOCHUT Pa3JIMUHBI XapakTep, Kak IO COJEpkKaHUIO, TaK U IO
CJIOKHOCTH UCHOJIHCHHS.

Mmuorue mnabopaTopHble 3aHATHS TpeOYIOT OONBIION HCCIeNOBATENbCKOW PabOTHI,
W3Yy4YEHUs JIONOJIHUTEIBbHON Hay4YHOW JuTepaTypsl. lIpexae yeM NpUCTynuTh K BBINOJHEHUIO
Takol paboThl, OOyyaromeMycss HEOOXOJUMO O3HAKOMHTHCS OOCTOSTENBHO C COAEp)KaHUEM
3aaHusd, YSICHI/ITI) €ro, OHICHHUTh C TOYKH 3peHI/I$I BOCHpI/IHTI/ISI 158 3alIOMHUHAHUA BCEC
COCTaBISIIONIME €ro KOMIIOHEHTHl. JTO OYeHb BaXXHO, TaK KaKk MpH TPopabdoTKe
COOTBETCTBYIOIIETO MaTepHayia M0 KOHCIEKTY JICKIIMM WU M0 PEKOMEHJIOBAaHHOW JIMTEpaType
MOTYT BCTPETUTHCS ONpeeNieHus, (PaKkThl, MOSICHEHUS, KOTOPbIE HE OTHOCSITCS HETIOCPEICTBEHHO
K 3amaanio. OOydJaronuiicss J0HKEH XOPOIIO 3HATh W TIOHMMATh COJACP)KaHUE 3aJIaHUS, YTOOBI
OBICTPO OIICHUTH M OTOOpaTh HYXKHOE M3 YHTaeMoro. Jlamee, B COOTBETCTBHUU CO CHHCKOM
peKOMeH)IOBaHHOfI J'II/ITepaTypI)I, HeO6XO)II/IMO OTBICKATh MaTepI/IaJ'I K )IaHHOMy 3a1aHUIO 110 BCEM
IIOCOOHSIM.



Beck momoOpanHblii MaTepral HY>KHO XOTSI OBl OJTUH pa3 MPOYHUTATh MM BHUMATEIHHO
IPOCMOTPETh NOJHOCTBIO. [I0 XOmy 4YTEeHHs NOMEYaroTcs T€ MECTa, B KOTOPBIX COIAEPIKUTCS
OTBET Ha BONPOC, CPOPMYJIUPOBAHHBIN B 3aJaHuU. YuTas nureparypy 1o teMe, oOydarouuiics
JIOJKEH MBICJIEHHO CIpAIIMBaTh ce0sl, Ha KaKOW BOINPOC 3aJlaHKs OTBEYAET TOT WJIM MHOW ab3all
npopabarsiBaemoro nocob6us. Ilocie Toro, kak MaTepuain JUis OTBETOB MOJOOpaH, *KeIaTeIbHO
XOTs1 OB MBICJIEHHO, a JIydllle BCEr0 YCTHO WJIM K€ NMUCbMEHHO, OTBETUTh Ha BCe BOIPOCHL. B
cilydae eciau oOHapy»KHUTcs MpoOen B 3HAHUAX, HEOOX0IMMO BHOBb OOPATUTHCS K JINTEPATYPHBIM
UCTOYHUKAM M NMpopadoTaTh COOTBETCTBYIOUIMH pa3zen. ToabKo mocie Toro, Kak MmpernoiaBaTelib
yoenuTcsi, 4To 00ydaroluiCs XOpOIIO 3HAET HEOOXOIMMBIM TEOPETUUECKUI MaTepual, YTo ero
OTBETHl JIOCTAaTOYHO AapryMEHTHUPOBaHbl M JOKa3aTeNIbHbl, MOXXHO CYMTaThb OOydarolerocs
HIOJITOTOBJICHHBIM K BBITTOJIHEHHIO TAOOPAaTOPHBIX PadoT.

5.3. Meroauyeckue yKasaHus JAJIsl HOATOTOBKH 00y4alOUIUXCH K NPAKTHYECKUM
3aHATHAM

Y4eOHbIM MJIaHOM HE MPEyCMOTPEHO

5.4. MeToanueckue yKa3aHus 1JIsl OATOTOBKH O0yYAKOIIUXCH K
HHIMBHAYAJIbHBIM 3aJaHUAM
B npouecce moAroToBKM M NMPOBEACHMS 3aHATHH oOyyarolmiuecsl 3aKpeIuisioT IHOJIy4YEeHHBIE paHee
TEOPETUYECKHE 3HAHUS, IPUOOPETAIOT HABBIKU WX IMPAKTHUECKOTO MIPUMEHEHHUS, ONBIT palliOHAIbHON
OpraHu3aiuy yueOoHoi paboThl, FOTOBATCS K C/ladye HK3aMeHa.
[TockonbKy aKTMBHOCTh Ha MPAKTUYECKUX 3aHATHSIX SBISETCS INPEAMETOM BHYTPHUCEMECTPOBOIO
KOHTPOJISI €ro IpOABIKEHHs B OCBOGHHMM Kypca, IOJArOTOBKA K TaKuUM 3aHATUAM TpedyeT
OTBETCTBEHHOI'0 OTHOILEHUS.
IIpy moAroToBKE K 3aHATHIO B IEPBYIO OYEpEb AOJDKHBI HMCIOJIb30BaTh MaTepuall JIEKLHH U
COOTBETCTBYIOILUX JIMTEPATYPHBIX MCTOYHUKOB. CaMOKOHTpOJIb KadecTBa MOJATOTOBKU K KaXKIOMY
3aHATHUIO OCYLIECTBIIAIOT, IIPOBEPSsl CBOM 3HAHUSA M OTBEYas HA BOIPOCHI JUII CAMOIPOBEPKHU IO
COOTBETCTBYIOLIEH TEME.
BX0HOI KOHTpOJIb OCYILIECTBIISIETCS NPENOJABaTEIeM B BHJIE IPOBEPKU M AKTyaaU3alUd 3HAHUU
00yYaroImuxcs 0 COOTBETCTBYIOIIEH TeMe.
BBIXOOHON KOHTPOJIb OCYILIECTBIISIETCS IIPENOJABATEIEM IPOBEPKOM KadecTBa M IIOJHOTBI
BBITIOJTHEHUS 33JaHUS.
[ToaroToBKy K MHIMBHUYaJIbHBIM 33JJaHUAM KaKIbl 00yUaromuiics JOJDKEH HayaTh C O3HAKOMIICHUS
C IUJJAaHOM 3aJaHusi, KOTOpBIM OTpakaeT CoJep)KaHue MpeAJIOKeHHOM TeMmbl. TiarenbHoe
IPOAYMBbIBAaHHE U M3Y4YEHHE BOIIPOCOB IIAHA OCHOBBIBAETCS Ha MPOPa0OTKE TEKYLIEro Marepuaia, a
3aTeM U3ydeHue 00s3aTeIbHON U JOMOJHUTEIBHOM JINTEPATYPbI, PEKOMEH/I0BAHHOM K JaHHOW TEMeE.
Bce HOBbIE MOHATHS MO M3ydaeMON TeMe HEOOXOJMMO BBIYYHTh Hau3yCThb M BHECTHU B IJIOCCApHil,
KOTOPBIH IIeJIECO00Pa3HO BECTH C CAaMOT0 Hadajia W3y4eHHs Kypca. Pe3ynbpTaTr Takoil paboThl JOJIKEH
IPOSIBUTbCS B CIIOCOOHOCTH OOYYaroLIerocsi CBOOOJHO OTBETUTh HAa TEOPETHUECKUE BOIIPOCHI, €ro
BBICTYIUIEHUM U YyYaCTUU B KOJJIEKTUBHOM OOCYKIEHMM BOIIPOCOB M3y4aeMOMl TE€MbI, NMPaBUIbLHOM
BBITIIOJTHEHUH NTPAKTUYECKUX 3aJaHUM.
[Ipennaraercs cienyromas onopHasi cxema MoArOTOBKU K MHAWBUTyaJIbHBIM 3a/1aHUSIM.
1. O3nakoMieHHe ¢ TeMOi 3aHsTUA. Bblienenue rimaBHOro (OCHOBHOM T€MbI) U BTOPOCTENIEHHOTO
(mozpasenbl, YaCTHBIE BOIPOCHI TEMBI).
2. OcBoeHHE TEOPETUYECKOI'0 MaTepHaa 1o TeMe ¢ OIOpOi Ha JIEKIIMOHHBIA MaTepHua, yueOHUK U
apyrue yueOoHble pecypcebl. CaMonpoBepKa: IOCTaHOBKA BOIIPOCOB, 3aTPAaruBaOIX OCHOBHbIE
TEPMUHBI, OIIPEIEICHUS U NIOJIOKEHUS 110 TEME, U OTBETHI HA HUX.
3. BeimonHeHHe NpakTU4ecKoro 3ananus. OOHapyKeHHe OCHOBHBIX TPYIHOCTEH, UX PELICHHE C
MIOMOILBIO JOIOIHUTENIBHBIX MHTEIUICKTYaIbHbBIX YCUIIUN W/WIIU MOAKIIOYEHNS JOIOIHUTEIbHBIX
MCTOYHUKOB MH(POPMAIIUH.
4. PerreHue TUNIOBBIX 3aJaHUH JTaOOPaTOPHOH pabOTHI.
OOyuaromuiics py MOATrOTOBKE K MHJIMBUYAJIbHOMY 3aJJaHUI0 MOXKET KOHCYJIBTUPOBATHCS C
IIpernoaaBaTesieM U MoIy4aTh OT HETO HaBOASIINE PA3bsICHEHUS, 3aJaHUS ISl CAMOCTOSITEIIbHOU
paboTHI.
JMJaKkTHUECKUE LIEIH 3aHATH: yriyOsleHue, CucTeMaTH3alys U 3aKpelIeHne 3HaHUM, IpeBpalleHne
uX B yOSKICHHS; IPOBEPKA 3HAHUI1; IPUBUTHE YMEHHI U HABBIKOB CAMOCTOSITEIbHOM paboThI ¢
KHUT'OH; pa3BUTHE KyJIbTYphl peuH, (OpMUPOBaHNE YMEHUS apIyMEHTUPOBAHO OTCTaUBATh CBOIO



TOYKY 3pEHUS, OTBEYATh HA BOTIPOCHI CIIYIIATEIICH; YMEHUE CIYIIATh APYTUX, 33/1aBaTh BOTIPOCHI.
3aaun: CTUMYJIMPOBATH PETYJISIPHOE U3YUYCHHE ITPOTPAMMHOTO MaTepraia, IEPBOUCTOUYHUKOB;
3aKpeIUIsATh 3HAHUS, TOJIyYCHHBIE Ha YPOKE U BO BPEMS CaMOCTOSITENIbHOUM paboThl; 0OoramaTh 3HaHUSIMHU
Onarofapst BRICTYIUICHHSIM TOBAPHIIEH M YIUTEIIS HA 3aHITHH, KOPPEKTUPOBATH PAHEE MOTyICHHBIC
3HaHUS.

OYHKIMY TPAKTUUECKOTO 3aHSATHS:

-y4yeOHas (yriryolieHue, KOHKpeTU3allvs, CUICTEeMAaTHU3aIlUIO0 3HAHH, YCBOCHHBIX BO BpEeMs 3aHITHN U B
IpoIIecce CaMOCTOSTEILHOMN MOATOTOBKU K CEMUHAPY );

- pa3BUBaroIas (pPa3BUTHE JJOTHYECKOTO MBIIUICHHSI YUAIIUXCsI 00yYatONIUXCsl, TPHOOPETEHUE HMHU
yMEHHH paboTaTh ¢ pa3IMYHBIMH JTUTCPATYPHBIMH UCTOYHUKAMHU, (POPMUPOBAHNE YMECHHI U HABBIKOB
aHanu3a (aKToB, SIBICHUH, MPOOJIEM U T.1.);

- BOCIUTaTeNnbHas (BOCIIUTAaHUE OTBETCTBEHHOCTH, pab0OTOCTIOCOOHOCTH, BOCITUTAHHUE KYJIbTYPhI
OOIICHVS M MBIIIJICHS], TPUBUTHE HHTEPECa K U3YUCHHIO peaMeTa, (POPMUPOBAHHUE TOTPEOHOCTH
parroHaIH3aIi U y4eOHO-T03HABATEIBHOM NeATEeIbHOCTH M OpraHU3alliu 10CYyTa)

- TUarHOCTHYECKAas -KOPPEKIIMOHHYIO U KOHTPOIHUPYIOMIYIO (KOHTPOIIh 32 KAYECTBOM YCBOCHHUS
00y4JarOIUMUCS y4eOHOTO MaTepraa, BEISIBJICHHIE MPOOEIIOB B €r0 YCBOCHUHU M HX TIPEOJIOJICHHUS )

- OpraHU3aIUs CAMOCTOSITEIIHHON pabOThl 00YYAIONIUXCS COACPKUT OOBSICHEHHE COJICPKAHUS 3a]IauH,
METOJIUKH €0 BBIMIOTHEHHS, KPATKYI0 aHHOTAIUIO0 PEKOMEHIOBAaHHBIX UCTOYHUKOB HH(POpPMAITUH,
MIPEIIOKEHHUS 110 BBITIOJTHEHUIO MHIMBUIYAIBHBIX 3a/IaHUH.

5.5. MeToan4yeckne yKa3aHus 10 CaMOCTOSTeIbHOI padoTe o0ydyarommxcst
Padora ¢ muTepaTypHBIMHM HCTOYHHKAMH U HHTEPHET pecypcaMu

B mnpouecce moaroToBku K J1aOOpaTOPHBIM 3aHATUSAM, OOydyaromMMCs HEO0OXOAMMO
oOpatuth 0cob0€ BHHUMaHHME Ha CaMOCTOSITENbHOE M3yYeHHE PEKOMEHJIOBaHHOW Yy4yeOHO-
METOANYECKOH (a TakKe HayYHOH U MOMYJISIpPHON) TUTEepaTyphbl.

CamocTosTenbHast paboTa ¢ yueOHUKaMH, y4eOHBIMU TOCOOUSIMU, HAYYHOM, CITPaBOYHOM
U TOMYyJSpPHOM JUTepaTypol, MarepuaiaMu MepUoAWYecKUX u3fgaHuil u MHTepHera,
CTaTMCTUYECKUMU JIAHHBIMU SIBJIsIeTCS HamOosee 3()(PEeKTUBHBIM METOJIOM MOJIY4YEHHs 3HAHHM,
MO3BOJISIET 3HAYUTEIBHO aKTUBU3MPOBATH MpOIECC OBIAJeHUs HMHGOpMaIen, crnocoOCTBYeT
Ooyiee TIIyOOKOMY YCBOGHHIO H3y4yaeMOro Marepuana, (QOpMUPYET Yy OOydYaroluxcsi CBOE
OTHOIIICHHE K KOHKPETHOH mpoobiieme.

Bbonee riy6okoMy pacKpbITHIO BOIIPOCOB CIOCOOCTBYET 3HAKOMCTBO C JOMOJHUTEIBHON
JUTEpaTypoi, PEKOMEHJOBAHHOW TNpenojaBaTeleM IO KaXJI0M TeMe CEeMMHapCKOro WIN
MPaKTUYECKOIO 3aHATHSA, YTO IO3BOJSET CTYyACHTaM HPOSBUTH CBOK HMHAWBUIYaTbHOCTH B
paMKax BBICTYIUIEHHUS Ha JAHHBIX 3aHATUSAX, BBISIBUTH IMIMPOKUN CIIEKTP MHEHUH MO M3ydaeMon
npobieme.

TecrupoBanue

TectupoBaHue mpencTaBiIsieT cOO0H CpeACTBO KOHTPOJI YCBOEHHUS YUE€OHOro MaTepuana TeMbl
WIN pa3ziena JUCHMIUIMHBL. [Ipu caMocTosITeNbHON NOATOTOBKE K TECTHPOBAHHUIO OOyyaromeMmycs
HEO0XO0UMO:

a) mpopaboTate HH(GOPMAIMOHHBIM MaTepuaa MO JUCHMIUIMHE, MPOKOHCYJIBTHUPOBATHCA C
Mperno/iaBaTesieM 1Mo BOMPOCY BbIOOpa yueOHOM TUTEPaTyPHI;

0) BBISICHUTBH BCE YCJIOBHS TECTUPOBAHHUS 3apaHee, Y3HaTh, CKOJIBKO TECTOB OyAeT MpeaioKeHO,
CKOJIbKO BpEMEHH OTBOJAUTCS Ha TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKU PE3YyJIbTaTOB U T.JI.

B) MpHUCTynas K paboTe ¢ TeCTaMu, BHUMATENIBLHO U 10 KOHIIA IPOYUTATh BOIPOC U MpelaraeMble
BapHaHThl OTBETOB, BHIOPATh MPABUIIbHBIE (MX MOXKET OBITh HECKOJIBKO).

I') B MPOLIECCE PELICHUS JKeIaTeNbHO MPUMEHATh HECKOJIBKO MOJIX0J0B B PEIICHUH 33aJaHMs, 3TO
MO3BOJIIET MAaKCUMaJIbHO TMOKO ONEpUpOBaTh METOAAMM PELICHMS, HaXOsd KaKIblH pa3 ONTHMaIbHBIN
BapUaHT.

J1) €ClIi BCTPETHJICS YpEe3BbIYAIHO TPYIHBIM BOIPOC, HE TPATUTh MHOTO BPEMEHH Ha HEro,
HEepelTH K JPyruM TecTaM, BEpHYTCS K TPYAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNnbHO OCTAaBUTh BpeMs JUIsl MPOBEPKH OTBETOB, YTOOBI H30€XaTh MEXaHHMYECKHUX
OLINOOK.

— apryMEHTUpPOBATb.



PadoTa ¢ KHHKHBIMH B JICKTPOHHBIMHU UCTOYHUKAMMU

B mpouecce moaroToBKu K J1aOOpaTOPHBIM 3aHATHSAM, CTYJEHTaM HEOOXOAMMO 00paTuTh 0coboe
BHUMAaHNUE Ha CaMOCTOSATEIbHOE M3yYeHHE PEKOMEHJI0BAaHHOH y4eOHO-METOIMYECKOH (a Takxke
HAyYHOU U MOMYJISIPHO) TUTEPaTYPHI.

CamocrosiTenbHas pabota ¢ ydeOHHMKaMH, y4€OHBIMH TOCOOMSMH, HAy4YHOW, CIPABOYHON M
MONYJIAPHOM  JINTEpaTypod, MaTepHallaMH IEpUOJMYECKMX u3naHuii u  VHTepHera,
CTAaTUCTHUUYECKUMH JIaHHBIMU sBiseTcss HanOoiee 3(p(PEeKTHBHBIM METOJOM IOJyYeHHs 3HaHMH,
MO3BOJISIET 3HAYMTENIFHO AKTHUBU3UPOBATHh MPOIECC OBJaJeHHs WHpopManued, crnocoOCTByeT
Oosiee TIyOOKOMY YCBOCHHMIO M3y4aeMOro Marepuana, (GopMupyeT Yy oOyyarolluxcs CBOE
OTHOIIEHHE K KOHKPETHO! IpobiieMe.

Boree ray0OKOMY pPACKpBITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOIMOJHUTEIHHON
JUTEpaTypoi, PEKOMEHIOBAaHHOM MpernojaBaTeleM IO KaXAOH TeMe CEeMHHApCKOro WIH
NPaKTUYECKOTO 3aHATHS, YTO TIO3BOJIIET CTYACHTaM TMPOSBHUTH CBOIO WHAWBHIYaJbHOCTH B
paMKax BBICTYIJICHHS Ha JAHHBIX 3aHATHUAX, BBIIBUTH IIUPOKUH CIEKTP MHEHUH MO M3ydaeMoOn
npobiieme.

IIpoMe:kyToUyHasi aTTECTALMSA

[To uroram 7 cemecTpa MpOBOJAUTCA 3a4yeT, 8§ ceMecTpa MpoBOAUTCA 3K3ameH. [lpu

MOJITrOTOBKE K cJade 3adeTa, »dSK3aMEHa pEKOMEHIYETCs TIOJbh30BAaThCS MaTepUaiaMu
71a00paTOPHBIX 3aHATUH W MarephalaMi, H3yYeHHBIMA B XOJC TEKYIICH CaMOCTOSTEIBHON
paboTHI.

3aueT, 3K3aMEH MPOBOAMUTCA B YCTHOM (Qopme, BKIIOYAET IOATOTOBKY U OTBETHI

oOyuJarolerocsi Ha TeopeTuyeckue Bonpocsl. [1o uroram sk3amMeHa BBICTaBIISIETCS OLICHKA.

[Io wrtoram oOydeHus NPOBOJUTCS HK3AMEH, K KOTOPOMY JOIYCKAIOTCS CTYAEHTHI,

HMMEIOIIUE MOJ0XKUTENbHbIE PE3yJIbTAaThl 10 3aIIUTe J1a00paTOPHBIX padoT.



6. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

Ne
n/n

Buabl yueOHoI# padoThI

Oo0pa3oBaTe/ibHbIE
TEXHOJIOTHH

Bcero uyacos

101010

1

3

4

Cemectp 7

1

Jlexkuwms. Uctopus si3pika
nporpammupoBanus Python.
Tunel TaHHBIX, ONpEEIeHUE
MIEPEMEHHOM, JIOTUYECKHUE
BbIPAKEHUSL.

Jlexust —IIPE3CHTAUsA

Jleknus. Y cnoBHbIN orniepaTop,
UHCTpYKUMA if.
MHO€ECTBEHHOE BETBIICHHE.

Iuxn While.

Jlexums —mipe3eHTanus

Jlexuust BBoa naHHBIX C
KJ1aBuaTypbl. CTPOKH Kak
MOCJIEIOBATEIILHOCTH
cuMBOI0B. CIiCKH.

CioBapu.

JInanoroBeie TEXHOJOTHUU

Jleknus

uxn for B s13p1KE
MPOrPaMMHUPOBAHUS
Python. ®ynkIun.
ITapameTpsl
apryMEHThI
(bYyHKIMHA.
JlokanbHbIE U
rJ00anbHbIC
TepEMEHHEIE.

I[I/IaJ'IOI‘OBHe TCXHOJIOTHH

JlaGopaTopHas pabota
HHTEepaKTUBHBIN PEKUM UL
HaIMCaHus MporpaMm

Texnonorus pa3BUTHSA
KPUTHYECKOT'O MBIIICHUS

Hroro yacoB B 7 cemecTpe:

10

Ne Buasbl yueOHoii padoThI Oopa3oBaTeibHbIe Bcero yacos
n/n TEXHOJIOT MU 0D0O
1 2 3 4

Cemectp 8

1 Jleknus Jlekuus —npe3eHTanus
Tunosele 3agaun npu 4
MOJArOTOBKHU JIaHHBIX U
00y4eHUHN MOJIEIICH.
[TepeoOyueHue.

2 | Jexmms Jlexuus —nipe3eHTanus 2
Mopenu 1 anropuTMsl
MAaIIMHHOTO 00yYeHHSI.




3 | Jlekums Pa3pabotka
MIPUIIOKEHUH B cdepe
MAaIIMHHOTO 00yYeHUSI.

Jlnamoropele TEXHOJIOT UM

5 | JlaboparopHas paboTa
Pabota c mpocreimumu
MOJICTISIMU HEHPOHHBIX CETEH

Texuomorus pa3sBUTUA
KPUTHYCCKOT'O MBIIIJICHUA

Hroro yacos B 8 cemecTpe:

10




7. YYEBHO-METOJMYECKOE W WH®OPMALMOHHOE OBECIEYEHUE
TACIATITAHBI

7.1. IlepeyeHb OCHOBHON U 0NOJIHUTEIbHON y4eOHOM JINTepaTypbl

OcHoBHas JiuTepaTypa

1. Teopus U mpakTHKa MAIIMHHOTO 00yueHHUs : ydyeOHoe mocobwe / B. B. Boponuna, A. B.
Muxees, H. I'. SIpymxkuna, K. B. CBATOB. — YIbsSHOBCK : YIIbIHOBCKHI T'OCY1apCTBEHHBII
TexHuueckuil ynusepcutet, 2017. — 291 c¢. — ISBN 978-5-9795-1712-4. — Tekcr :
anexktponHbid // IudpoBoit obpazoBarensHbiii pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/106120.html.

2. Boponosa, JI. 1. MachineLearning: perpeccCHOHHBIE METOAbl MHTEIUIEKTYyaJIbHOTO aHaJIn3a
JIaHHbIX : yuebnoe mocodue / JI. V1. Boponosa, B. . BoponoB. — MockBa : MockoBckuit
TeXHUYCCKUH YHHMBEpPCHTET CBs3u u uHpopmatuku, 2018. — 82 c¢. — Teker
anexTpoHHbI // Lugposoit obpazoBarenshblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81325 . html

3. 3amsatuH, A. B. HTe/UIeKTYyallbHBIN aHATN3 JaHHBIX : yueOHoe mocodue / A. B. 3amatun. —
3amsaTuH, A. B. BBeienue B HHTEIUIEKTyalbHBIN aHAU3 JaHHBIX : yueOHoe mocodue / A. B.

3amstun. — Tomck : Wznarensckuit JJom TOMCKOro rocynapCTBEHHOTO YHUBEPCHUTETA,
2016. — 119 c¢. — ISBN 978-5-94621-531-2. — Texkct : snextpoHHbl // Ludposoit
00pa3zoBaTeNbHBIN pecypc IPR SMART : [caitT]. — URL:

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

4. XKyxosckwuii, O. M. UnpopmManmoHHbIe TEXHOJIOTHH W aHAIHW3 JaHHBIX : y4eOHOe mocooue /
O. M. KyxoBckuil. — Tomck : TOMCKMH TOCYyIapCTBEHHBIH YHUBEPCUTET CHUCTEM
YIOpaBIEHUS U panuodeKTpoHukH, Oiab Konrent, 2014. — 130 c¢. — ISBN 978-5-4332-
0158-3. — Texkcr : anextponHsiit // Ludposoi obpazoBarensublii pecypc IPR SMART
[caiiT]. — URL: https://www.iprbookshop.ru/72106.html.

5. Towmck : M3natensckuii JJom Tomckoro rocynapctBeHHOro yHuBepcutera, 2020. — 194 c.
— ISBN 978-5-94621-898-6. — Tekcr : snextponssiii // LuppoBoit oOpazoBaTenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/116889.html.

6. Llempix, A. H. CoBpemMeHHBIE METOIbI TNMPHUKIATHON HHPOPMATHKK B 3ajadyax aHald3a
JAHHBIX : yueOHOe mocolOue 1o Kypey «MeTo bl HHTEIUIEKTYalIbHOTO aHaIK3a JaHHBIX» / A.
H. Hensix, A. A. Lensix, 3. M. KoroB. — PoctoB-Ha-/lony, Taranpor : W3natenbcTBo
Oxnoro denepanpHoro yausepcutera, 2021. — 130 c¢. — ISBN 978-5-9275-3783-9. —
Texcr : anexktponHslit // Lludposoit obpazoBarensubiii pecypc IPR SMART : [caift]. —
URL: https://www.iprbookshop.ru/117165.html.

7. Uenbix A.H. M3Bieuenue 3HaHuil METOAaMH MAIIMHHOTO 00y4YeHUs [ DIEKTPOHHBIN pecypc]:
yueOHOe mocobue mo kKypcam «Mojenun W METOIbl WHXKEHEpUW 3HaHuW», «MeTosl
MmammHHOro obyuenus»/ Llensix A.H., KotroB D.M.— DneKTpoH. TEKCTOBBIE JTaHHBIC.—
PocroB-na-Jlony, Taranpor: U3narensctBo FOxHOTO denepanbHoro yausepcurera, 2022.—
105 c.— Pexum noctyna: https://ipr-smart.ru/131448 .— IPR SMART, o mapo:to
8. Llenbix, A. H. [Ipunatue pemnieHuii Ha OCHOBE METOJIOB MAIIMHHOTO OOYYEeHHMS :
ydaeOHOoe Tocodue mo Kypcam «MoJienu 1 MeTO Ikl MHXCHEPUH 3HAHUW», «MeTo/Ibl aHanmn3a
6onpmmx nanHeix» / A. H. Hensix, H. B. [Jdparueim, 3. M. KotoB. — PocrtoB-Ha-/lony,
Taranpor : M3gatensctBo FOxHOTO dhenepanbHoro yausepeurera, 2022. — 113 ¢. — ISBN
978-5-9275-4246-8. — Tekcrt : anexTponnslii // LuppoBoit obpazoBarensublii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/131458.html.

JlomoJIHUTEeIbHAS JIUTEPATYypa

1. 3aneynnkoB, C. B. OCHOBBI HHTEIIEKTYaILHOTO aHAIHM3a JAaHHBIX U MAITMHHOTO OO0YYCHUS:
KOHCTICKT JieKimid : yueObHoe mocobue / C. B. 3ameunukoB. — MockBa : HammoHanbHBII
HCCIIEIOBATENIbCKUM si/iepHbId yHUBEpcuTeT «MUDN», 2022. — 136 c¢. — ISBN 978-5-
7262-2856-3. — TexkcT : anekrponHsbii // Llndpooit obpazosarensublil pecypc IPR SMART
: [caiit]. — URL: https://www.iprbookshop.ru/132687.html.

2. OOpaboTka JaHHBIX MAarHUTOPA3BEIIKH: OOpATHBIC 33a/1a4¥ U MAIIMHHOE 00ydYeHHe : yaeOHoe
nocoobue / JI. C. KuceneB, A. M. I'pudp, M. I'. Ilepcora, FO. I'. Comnomeituuk. —



HoBocubupck : HoBocubupckuii rocy1apcTBeHHbIN TeXHUUECKUi yHuBepcurert, 2021. — 76
c. — ISBN 978-5-7782-4556-3. — Texkcr : anektponHbit // IludpoBoit oOpazoBaTenbHbIi
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/126576..html.

3. IInapesa, I'. B. Ananu3 naHubix : yaeOHO-MeToaudeckoe nocooue / I'. B. [lInapera, XK. T'.
[TonomapeBa. — Cumdbepornons : YHUBEPCUTET IKOHOMHUKHU U yrpaBieHus, 2019. — 129 c.
— Texkcr : anexrponnsiit / Ludpposoii o6pazoBatensHblil pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/89482.html.

4. Capaes, II. B. Meroasl MammHHOTO OOyYEeHHUS : METOAMYECKHE YKa3aHUS W 3aJaHus K
nabopaTtopHbIM paboram 1o kypcy / II. B. CapaeB. — Jlumenk Jlunenkuit
rocy/apCTBEHHbI TexHuueckuil yHusepcurer, ObC ACB, 2017. — 48 c. — Tekcr :
anektporubidt // [ludpoBoit obpasosarenvHbii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/83183.html.

MeToanyeckasi JuTepaTypa

HET

7.2. llepeyens pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTepHET»
https://intuit.ru/ CaliT HarKoOHaNbHOTO OTKpbITOro yHuBepcuteta MHTYUT

7.3. UndopManoHHbIe TEXHOJIOIMH, JULEH3HOHHOE IPOrPaMMHOe o0ecredeHue.

JIMLeH3uoHHOE IPOrpaMMHOE 00eCIIEYEeHUE:

JlnueH3uoHHOe MporpaMMHOE 00ecTieueHIEe

PexBu3uTHI NHUIIeH3UI/ JOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. 1.

Wnentudukarop noanucuuka: 1203743421
Cpoxk geiictust: 30.06.2022

(mpozuieHre NOAMKCKN)

MS Office 2003, 2007, 2010, 2013

Ceenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensust 6eccpouHas

AnTtuBupyc Dr.Web Desktop Security Suite

JIuneH3uOHHBIH cepTUUKAT
Cepuiinbiit Ne 8DVG-VI6F-H8S7-NRBC
Cpoxk geiictus: ¢ 20.10.2022 mo 22.10.2023

[Hudposoit oOpazoBaTenbHBIN pecypc
IPRsmart

JTuniensuonnsiii qorosop Ne 10423/2311 ot

30.06.2023 .
Cpok nerictBust: ¢ 01.07.2023 r. o

01.07.2024r.

Cro6ognoe I1O: Python



https://intuit.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCHUIIJIMHbI

8.1. TpeOGoBaHus k ayauTOpusiM (IIOMelLIeHUAM, MeCTaM) JJisl IPOBeJAeHUs 3aHATHI

1. YueOHas ayauropust Ajisl NPOBeleHUs 3aHATHI JIEKIMOHHOT0 THIIA
Cnenmanu3upoBaHHast MeOEIb:
Crou npenoaaBaTeNbCKUi - 11IT., KOMIBIOTEPHBIE CTOINBI - 10MIT., HAPTHI -71UT., CTYJIbs - 2411T.,
JIOCKa MejoBas - 1mr.
JlabopaTtopHOe 000pyI0OBaHNE, TEXHUUECKHUE CPEICTBA 00YUEHUS, CITyKaIUe IS
MIpeloCTaBJIeHUs yueOHON nH(pOpMaluu OOJIBIION ay JTUTOPHHU:
Ilepconanbubiii komnbroTep — 10 mT.
OKpaH HaCTEHHbIN pyJIOHHBIN — 1 1T.

2. JlabopaTopusi KOMIILIOTEPHOH rpadpuKu
Crenanu3upoBaHHasi MeOeb:
Cron npenogaBaTeabCKuii - 111IT., KOMIBIOTEPHBIE CTOJIBI - 101IT., HapThI - 71IT., CTYbS - 2411T.,
JIOCKa MejioBas - 1iT.
JlabopaTopHOoe 000pyIOBaHHE, TEXHUYECKUE CPEJICTBA OOYUCHHUS, CITyKaIUe TS
MpeIoCTaBlICHUs yueOHON HH(pOpMaIIUK OOTBIION ay JUTOPHH:
[Iepconanbhblii KoMnbroTEp — 10 T,
DKpaH HACTCHHBIN PYJIOHHBINA — | 1IT.

3. YuyeOHasi ayniuTopusi AJisl NPOBeJeHUs 3aHATHH CEMHHAPCKOI0 THIA, KypCOBOI0
NPOEKTHPOBaHNs (BBINOJHEHHE KYPCOBBIX PpPadoT), IPyNNOBBIX M HHIMBHAYAJIbHBIX
KOHCYJIbTALMI, TEKYLLIEr0 KOHTPOJISA M IPOMEKYTOYHOH aTTecTAlMN
Crienmanu3upoBaHHasi MeOeb:

Jlocka menoBas - 11T., mapTel - 35 WT., CTYNbs - 66 1WIT., Kadeapa HACTOIbHAS - 11IT.

Habop neMoHCTpaiimoHHOTO 000pyI0BaHUS ¥ Y4eOHO-HATIISIIHBIX TTOCOOMIA, 00eCTIeUHBAIOIINX
TEMaTUYECKHE NILTIOCTPALUH:

Hacrennslii 5kpas -1 mr.

IIpoekrop -1 mT.

HoytOyk — 1 miT.

Crnenuanu3upoBaHHas MeOeb:

Crou mpenoaaBaTeNbCKUN - 11IT., KOMIIBIOTEPHBIE CTOJBI - 1 31IT., CTYJI MATKHM - 110T., HapThI -
7wmt., cTynbs - 21mrT., ocka Menosas - 11mT.

TexHuueckue cpencTBa 00ydeHus, CayXKalie Ui IpeJocTaBlIeHus yueOHoi nHpopMaIum
OO0JIBIION ayJUTOPUU:

Cuct.6m0xk iRu Ergo-Corp 1294 E8400(3000)1024 80 DVD-RW FDD K — 1mr.;

Cucr. baox Intel P Dual E5700/HDD 500Gb/DDR3 2Gb — 9 mir.;
MonuTop LCD e'machines LCD 18.5° — 8mr.;

Mounutop LOC 18.5° — 2 mwt,;

OkpaH HacTeHHbIN pysnoHHbIH 200x200 — 1 mT.

4. Ilomemenne I CAMOCTOSATEJIbHOM padoThl. Bu0/IMoTeYHO-N31aTEIBCKUH LIEHTP.
Otnen o0cimy )KUBaHUS TIEYATHBIMU U3AHUSIMHU
Crenmanu3upoBaHHas MeOeb:
Pabouune ctonbl Ha 1 mecto — 21 mT.
Crynbst — 55 .
Habop neMoHCcTpainoHHOT0 000py10BaHUs U y4eOHO-HAIISIHBIX TOCOOUH, 0OecIeunBaoLINX
TEMaTUYECKHE NIUTIOCTPALUH:
OKpaH HacTEeHHbIN — | mT.
[IpoekTop — 1.
Hoytb6yk — 1.



HNudopmannonHo-6ubImorpaduuecKuii OTALI.

Crienmanu3upoBaHHas MeOEIb:

PaGouue cronel Ha 1 MecTo - 6 mT.

Crynpg - 6 wr.

KomnbroTepHast TEXHHKA ¢ BO3MOXKHOCTBIO TOJKIIOUEHHs K ceTu «HTepHeT» u obecrneyeHueM
JOCTYyTIA B AJIEKTPOHHYI0 HH(MOpMaImoHHo-o0pa3oBaTenbHyto cpeny @T'BOY BO «CesKasl'Ax:
[lepcoHanbHbIi KOMIBIOTEP — 11IT.

Ckanep — 1 mir.

M®YVY — 1 mr.

Otnen o0ciy)KUBaHUS STEKTPOHHBIMH
n3nanuaMu Crieraau3upoBaHHas MeOeb:
Pabouune ctonbl Ha 1 mecto — 24 mT.
Crynbs — 24 wr.

Habop neMoHCTpaimoHHOT0 000py10BaHUs U Y4eOHO-HAIJISIHBIX TOCOOUH, 00ecIeunBaOLINX
TEMaTUYECKHE NILTIOCTPALUN:
WNHurepakTuBHas cuctema - 1 mr.

Momnutop — 21 mir.

CereBoii TepMuHai -18 mr.
[lepcoHanbHbBIN KOMIBIOTED -3 LIT.

M®YVY — 2 mr.

[IpunTtep —1mrT.

8.2. TpeGoBanus Kk 000pyA0BaHUIO PA0OYMX MeECT NMpenoJaBaTesas H 00y4arIMNXCH

1 PaGouee mecTo mpenoaaBarens, OCHAIIEHHOE KOMITBIOTEPOM C JOCTYIIOM B ceTh «IHTEpHET».

2 Paboune MecTta 00y4aromMXCsl, OCHAIIEHHbIE KOMIIBIOTEPAMU C JOCTYIIOM B ceThb «HTEpHETY,
npeaHa3HaYeHHbIe I paboThl B 3JIEKTPOHHOI 00pa3oBaTenbHOI cpene.

8.3. TpeboBaHus K cneUAJIM3HPOBAHHOMY 000PY10BAHHIO
- HET



9. OCOBEHHOCTHU PEAJIM3ALIMU JUCHUTIJIMHBI VIS THBAJINJIOB U JIMIL
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA

Jns  oOecrnieyeHus 00pa3oBaHUS HMHBAJIUAOB M OOYYAIOUUXCA C OrPaHUYCHHBIMU
BO3MOKHOCTSIMH  37I0pOBbsSI  pa3pabarpiBaeTcst (B ciiydae HEOOXOAMMOCTH) aJanTUpPOBAHHAS
oOpa3oBaTelibHasi MPOrpaMMa, HHIMBUAYAJIbHBIH yUeOHBIM IJIaH C Y4eTOM OCOOEHHOCTEH HX
NCUXO0(U3UYECKOTO Pa3BUTUSL U COCTOSIHUSI 3[JOPOBbSI, B YACTHOCTU MPUMEHSETCSI UHAUBH Ty AJIbHBIN
HOJXO0/ K OCBOCHUIO TUCIMILIMHBI, HHAUBUAYAJIbHBIE 331aHus: pedepaThl, TUCbMEHHbIE paboThI U,
HAa00OpOT, TOJIbKO YCTHBIE OTBETHl M JUAJIOTH, WHAUBHUAYaJIbHbIE KOHCYJIbTALIUH, HUCIOJIb30BaHUE
JUKTO(GOHA W JPYTHX 3alUCBIBAIOLIMX CPEACTB s BOCHPOM3BENEHUS JICKIMOHHOTO U
CEMHHApCKOro Marepuaia.

B nensx oOecneyenus oOyd4aroIMXCs HMHBAJIMIOB W JIUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0pOBbsl KOMILIEKTYeTCsl (DOHJI OCHOBHOW Y4eOHOH nuTepaTypoi, aJanTUPOBAHHOW K OrpaHUYEHHUIO
AJIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB, AOCTYN K KOTOpbIM opranuzoBaH B BUI[ Axanemun. B
OuOIMOTEKE MPOBOAATCS HMHAWBUIYaJbHbIE KOHCYJIbTAllMU JUISl JIaHHOM KaTeropuu IOJIb30BaTeNEH,
OKa3bIBAa€TCsl IIOMOILIb B pErucTpallii U UCIOJIb30BAHUM CETEBBIX M JIOKAIbHBIX 3JIEKTPOHHBIX
00pa30BaTeNIbHBIX PECYPCOB, IPEIOCTABISAIOTCI MECTa B UUTAIBHOM 3aj1e



[Ipunoxxenue 1

®OH/J OHNEHOYHBIX CPEACTB

MO JMCHUIIJIMHE «AHAJIN3 JAHHBbIX U MAIIIMHHOE
o0yuenne»



1. HACIIOPT ®OHJA OHEHOYHBLIX CPEJACTB IO JIMCIIUIIJIMHE

«AHanms JAaHHBIX 1 MAIITMHHOC 06V‘I€HI/IG»

KOMHeTeHHI/II/I, Q)OpMpreMbIe B IIpoHecCe N3YyUCHUA NTUCHUIIIIMHBL

HNupexc @ opMyJIMPOBKA KOMIETEHIHH
[K-1 CrnocobeH  WCIMONBh30BaTh  METOJIBI WHCTPYMEHTAJIbHBIE  CPEICTBA
UCCIICZIOBAHUST O0BEKTOB MPO(EeCcCHOHAIBHOM NeATeThHOCTH
[1K-2 CrnocobeH 060cHOBAaTh MPUHUMAEMbIE IPOEKTHBIE PEIICHHUs, OCYIIECTBISATh
MMOCTAHOBKY W BBITIOJTHCHHUE YKCIIEPUMEHTOB IO TIPOBEPKE MX KOPPEKTHOCTH H
s dexTuBHOCTH

2. Jranbl pOpMHUPOBAHUA KOMIIETEHIIMH B MIPOLecCe OCBOCHHS JUCIUNIMHBI

OcCHOBHBIMU 3TamaMu  (POPMHUPOBAHUS YKA3aHHBIX KOMIIETEHIHMH TPH HU3yYEHHUH

06y‘IaIOH_[I/IMI/IC5I JUCHUINIMHBI  ABJIAIOTCA  ITOCJIICAOBATCIBHOC

HU3YyUCHHUC

COACPIKATCIIbHO

CBSI3aHHBIX MEXAy co00i pa3zenoB (TeM) y4eOHBIX 3aHATHHA. V3ydeHue Kaxaoro paszaena
(TeMbl) mpenrnoaraeT oBjlaJeHue 00yJaroIUMKICS HEOOX0IMMBIMU KOMIETEHIUAMU. Pe3ynprar
aTTeCcTaluu O6y‘-IaIOH_[I/IXCSI Ha Ppa3JIMYHBbIX 3Talax (1)OpMI/IpOBaHI/I$I KOMHeTeHLII/Iﬁ IIOKa3bIBAcCT

YPOBCHL OCBOCHH KOMHCTGHHI/Iﬁ CTyACHTaMMU.

OTaIHOCTh q)OpMPIpOBaHI/IH KOMHGTGHHI/Iﬁ npsaMo CBsA3aHa C MCCTOM OUCHUIIIIMHBI B

o0pa3oBaTenbHOM MporpamMme.

Pasnennbl (Tembl)

dopmMupyeMble KOMIIETEHINU

JUCIHHUIIINHDI (xoambI)
ITK-1 IIK-2
1 2 3

+ +
Pa3znen 1. Beenenue. O 3agayax MallMHHOTO O0y4YEHUS.
Paznen 1. Cpena napasmuienbHOro n n
nporpamMmmupoBanusi Python
Paznen 2. Moaenu v alropuT™Mbl MallIMHHOTO + +
00y4eHusI.
Paznen 2. BcTpoeHHBIE U TOTIOHUTENBHBIE (PYHKIIUU U " n
METO/bI JUIsl MAaTeMAaTHYECKUX BblYMciIeHni B Python

+ 1
Paznen 3. Pa3zpaboTka npuinoxeHuit B chepe MalIuHHOTO
o0y4eHus.
Pasnen 3. IlapamienbHoe nporpaMMUPOBaHUE B CPEe + +

OpenMP




1. HOKa3aTeJ'lI/I, KPUTCPHUH U CPEACTBA OLICHUBAHUS KOMHeTeHHHﬁ, (l)OpMI/lpyeMLIX B npomecce N3ydeHusi IUCHUIIINHBI

I1K-1 Crioco6eH UCronb30BaTh METOIbl 1 HHCTPYMEHTAIBHBIE CPEJICTBA UCCIIEAOBAHMS OOBEKTOB MPO(HECCHOHATBLHOMN IEATEIIbHOCTH

Kpurepun oneHuBaHus1 pe3y/ibTaTOB

CpencTBa OLeHHBAHHUS Pe3YJILTATOB

HNuauxarop o0yuyeHust o0y4eHust

bl HEYIO0BJIETB YI0BJIETB XOpo1Io OTJIMYHO Texkyuumii IIpomexkyTouHnas

JOCTHKEHUS KOHTPOJIb aTTecTanus

KOMIIETEHIIUH

1 2 3 4 5 6 7

ITK-1.1. Beibupaet He 3HaeT ocHOBHBIE Henonueie npencrasienus o | ChopMupoBaHHbIE, HO CdopmupoBaHbl BBITIOJIHCHUE 7 cemecTp — 3a4er
COBpPEMEHHBIC TIPUHIHIIE] TPUMEHEHHUS MIPUHITUIIAX TPAMEHEHUS coepKariye OTACIbHbIC CHCTEMaTHIeCKHe MHJIMBU/yJIbHBIX 8 cemectp-
WHCTPYMEHTAJIbHBIE COBPEMEHHBIX COBPEMEHHBIX MPOOEIIBI MPEICTABICHUS O MPEJICTABICHUS O MPUHIMIIAX | 3aJaHui 9K3aMCH

cpencTBa i
MIPOEKTUPOBAHUSA U

HUHCTPYMCHTAJIbHBIX CPCJCTB
JUTA IPOCKTUPOBAHUA U

HWHCTPYMCHTAJIbHBIX CPCIACTB
JJIA IPOCKTUPOBAHUSA U

IMpUHIUIIAX TPUMCHCHUS
COBPEMCHHBIX

MPUMEHCHUSA COBPEMCHHBIX
HHCTPYMCHTAJIbHBIX CPCIACTB

KOHCTPYHPOBaHHUS KOHCTPYHPOBaHHUS KOHCTPYHPOBAHUS MHCTPYMEHTAIBHBIX CPEACTB | JISl TPOSKTUPOBAHUS U
MIPOrpaMMHOTO MIPOrpaMMHOI0 o0ecriedeH s | IpOorpaMMHOTO JUIS IPOEKTUPOBAHUS U KOHCTPYUPOBaHUS
obecrieueHus obecrieueHust KOHCTPYUPOBaHHUS MIPOTrPaMMHOT0 00ecIeYeHUS
MIPOTrPaMMHOTO
obecrieueHus
IK-1.3. He ymeer u He rotos B nenom ycnemnoe, Ho ¢ B nenom ycneusoe, HO CdhopmupoBaHHOE yMEHHE BBIMOJIHCHHE 7 cemecTp— 3ader

OcyIecTBIsIET MOUCK,
XpaHeHHEe 00paboTKy U
aHanu3 uHdopmanuu
U3 Pa3IHIHBIX
HCTOYHHKOB,
MPeCTaBIsIeT B
TpedyeMoM ¢opmare ¢
HCIIOJIb30BAHUEM
HHPOPMAITMOHHBIX
TEXHOJIOT Uil

OCYILIECTBIIATD ITOHCK,
XpaHeHue 00paboTKy u
aHanu3 nHdopmanuu u3
pa3IMYHBIX UCTOYHHKOB,
MIPENICTABISIET B TPEOYEeMOM
(hopmare ¢ HCIIOTB30BAHUEM
UH(pOpMaMOHHBIX
TEXHOJIOT Uil

CHCTEMaTHYEeCKIMHU
OLIMOKaMHU OCYIIECTBIISIET
TMIOUCK, XpaHeHHe 00paboTKy
W aHau3 MHPOPMAIUU U3
Pa3IMYHBIX HCTOYHUKOB,
MpeACTaBIsIET B TpeOyeMoM
(hopmare ¢ HCTIONH30BAHHEM
UH(OPMALMOHHBIX
TEXHOJIOTUI

cozieprKaiiee OTaeIbHbIC
npoOessl yMeHHne
OCYIIECTBISITH MTOUCK,
XpaHeHue 00paboTKy U
aHanu3 uHdopManuu u3
Pa3UYHbIX HCTOYHUKOB,
MPE/ICTAaBISIET B TPeOyeMOM
(dbopmMaTte ¢ UCIOIL30BAHHEM
HHGOPMAIIHOHHBIX
TEXHOJIOTUI

OCYIIIECTBIISATH IIOHCK,
XpaHeHue 00paboOTKy U
aHaiM3 nHdopManum u3
Pa3IUYHBIX HICTOYHUKOB,
NpencTaBisieT B TpedyeMoM
(hopMmare ¢ HCIIOTB30BAHIEM
MH(pOPMAIMOHHBIX
TEXHOJIOTU I

71a00paTOPHBIX paboT

8 cemectp -9K3aMeH

[IK-1.4. [Ipumensier
TIPUKJIAHBIE aCTICKThI
W HHCTPYMEHTAJIbHBIC
CpeICTBa U METOJBI B
COBPEMEHHBIX
MIPOrPaMMHBIX
KOMILIEKCax

He ymeer npumensTs
MIPUKIIQJHbIE ACIEKTHI U
WHCTPYMEHTAIbHBIE
CpEZCTBa U METOABI B
COBPEMEHHBIX
MIPOTPaMMHBIX KOMIUIEKCaxX

He nocraTouno xopoio
MIPUMEHSIET MIPUKIIATHBIE
aCIIEKTHI U
WHCTPYMEHTAJIbHEIE
CpellCTBa 1 METOObI B
COBPEMEHHBIX
MPOrPaMMHBIX KOMILIEKCaX

B uenom ycnemno, HO €
OTIETBHBIMH ITpobeamMu
MIPUMEHSET IPUKIIAJTHBIC
ACTIEKTHI U
HHCTPYMEHTAIILHBIE
CpeZACTBa U METOAbI B
COBPEMEHHBIX
MIPOTPaMMHBIX KOMIUIEKCAX

JocrarouHo ycnemHo
MpPUMEHSET MPUKIIaJHbIE
ACTIEKTHI U
MHCTPYMEHTAIbHBIE CPEICTBA
1 METOABI B COBPEMCHHBIX
MPOTrPaMMHBIX KOMIUTEKCax

BBITIOJIHCHHUE
1ab0paTOPHBIX PaboT
,BBITTOJTHEHNE
WHMBU/Ty aTEHBIX
3a/IaHHH,
TECTHPOBAHHUE

7 cemecTp— 3a4eT
8 cemectp -9K3aMeH




[1K-2 Cniocoben 000cHOBAaTh MPUHUMAEMBbIE TPOSKTHBIE PEIICHHUS, OCYIIECTBIATH TOCTAHOBKY M BBITIOJHEHUE SKCIIEPUMEHTOB 0 MIPOBEPKE UX
KOPPEKTHOCTH U 3P PEeKTUBHOCTH

KpnTepnn OICHUBAHUSA PE3YJIbTATOB

Cpezlcha OLICHUBAHUSA PE3yJ/IbTAaTOB

BPEMEHHYIO
€MKOCTHYIO
CII0KHOCTD
MIPOrPaMMHOTO
obecrieueHus

BPEMEHHYIO U EMKOCTHYIO
CITOXHOCTH MPOTPAMMHOTO
obecrieueHus

CUCTEMATUYECKUMU
OIINOKaMH OIEHHUBAET
BPEMEHHYIO U €eMKOCTHYIO
CIIO’)KHOCTB TIPOTPAMMHOTO
obecreueHus

cozieprKalee oT/eNIbHbIe
npoOessl yMeHHe
OLIEHUBATh BPEMEHHYIO U
E€MKOCTHYIO CIIO)KHOCTh
MIPOrPaMMHOTO
obecrieueHHs

c(hopMHPOBaHHOE YMECHUE
OLIEHUBATbh BPEMEHHYIO U
E€MKOCTHYIO CIIO)KHOCTh
MPOTPaMMHOTO 00eCTIeUeH S

71a00paTOPHBIX paboT

HMupukatop o0yueHust o0y4eHust

bl Hey/I0BJIeTB YIOBJIETB X0po1o OTJIMYHO Texymmii IIpomexyTouHas

JOCTHKEHUS KOHTPOJIb arrecTanus

KOMITeTeHIH

1 2 3 4 5 6 7
IK-2.1. He 3naer ocHoB ynpasienus | He pa3pabatbiBaer u CdopmupoBano, HO ¢ YcnentHo pazpadaTeIBaeT u BBINOJIHEHUE 7 cemecTp— 3aueT
PaspabarsiBaet 1 MPOEKTAMHU, M HE pealu3yeT | yIpaBlseT MPOCKTaMH, 1 OT/CNIBHBIMY NIpOOeIaMu YIPaBISeT IPOSKTaMH, U MHIMBU/Ty&JTbHBIX 8 ceMectp -3K3aMeH
YIpaBIeT IPOEKTaMH, | UX C HCIOIb30BAHUEM peanusyer ux ¢ pa3pabaTbIBaeT u peanusyer ux ¢ 3anaHuit
U pean3yerT X C COBPEMEHHOT'0 HCIIOJIb30BaHUEM YIpaBIIsAeT IPOEKTaMH, U UCIIOIb30BaHUEM
UCIIONb30BaHUEM IPOTrPaMMHOTO 00ECIICUEHNUs | COBPEMEHHOI'0 IPOrPaMMHOIO | PeaIu3yeT UX ¢ COBPEMEHHOT'0 IIPOrPaMMHOTI'0
COBPEMEHHOr'0 obecreueHus UCIIONB30BaHUEM obecrieyeHus
IIPOrPaMMHOIO COBPEMEHHOI0
obecrieueHust IPOrpaMMHOI0
obecrieueHns

IK-2.4. Onenusaer He ymeer onenuBars B nenom ycneniso, HO ¢ B 1ies0M ycrmeniHoe, HO B mocratounoit popme BBIIIOJIHEHHE 7 cemecTp— 3a4eT

8 cemectp -9K3aMeH

TIK-2.6. Paboraer ¢
COBpeMeHHI)IMI/I
CHCTEMAaMH
MIPOTPaMMHPOBAHUS H
MIPOCKTUPOBAHHSI

He ymeet pabotats ¢
COBPEMEHHBIMH CHCTEMaMH
MIPOrPaMMHPOBAHHUS U
MIPOEKTUPOBAHUS

Henocratouno xoporo
paboTaeT ¢ COBpeMEHHBIMU
cucTeMaMu
MIPOTPaMMHPOBAHHUS U
TIPOCKTUPOBAHHS

B nenom ycnemso, Ho ¢
OTnenbHBIMU IpOOeTamMu
paboTaert ¢
COBPEMEHHBIMH
cHCTeMaMH
HpOrPaMMHPOBaHHS U
NPOCKTHPOBaHHUS

JlocrartouHo ycrenHo padoraer
C COBPEMCHHBIMHU CUCTEMaMHU
MPOrPaMMHUPOBAHUS U
MPOSKTHUPOBAHUS

BBITIOJTHEHNE
11ab0paTOPHBIX
paboT, BBINOJIHEHHE
WHUBUTYaTbHBIX
3aJaHUH,
TECTHPOBAHHUE

7 cemecTp— 3a4yeT
8 cemecTp -dK3aMeH

KonTponbHbIe BOIIpoCk He yKka3aHbl B Tadiuue 4.2.1 kak popMa Tekyliel aTTecTalnuy, B 1.5 HET METOANYECKUX yKazaHui. Bee GpopMbl Tekymiel 1 mpOMeXyTOYHOM aTTecTalui TOKHBI
COOTBETCTBOBATh Ipyr Apyry no sceit PIII.




1. KOMILJIEKT KOHTPOJIbHO-OLEHOYHBIX CPeICTB M0 JUCHUIJINHE
«AHAJINM3 JaHHBIX U MALIUHHOE 00y4YeHUe»

Bonpocs! k 3auery
10 JUCHMILINHE AHAJIN3 IAHHBIX ¥ MAIIMHHOE 00VYeHue

Hcropus s3pika nporpammuposanus Python.

TuIbl TaHHBIX, OIIPEAEIICHUE IEPEMEHHOM, JIOTUYECKUE BBIPAYKEHUS.

Python —uHTEpIIpEeTHPYEMBIii A3BIK IPOTPAMMUPOBAHHUSL.

Cuntakcuc. IHTepakTUBHBIN pEKUM, HHTEPIIPETATOP.

Coznanue CKpUITOB.

TuIbl TaHHBIX: LEJIBIE YUCIIA, YUCIIA C IUIABAOLEH TOYKOU, CTPOKHU.

Onepannu NpuCcBOEHUS.

Jlornueckmii Tun naHHbIX. Jlornyeckne oneparopsl. CII0KHBIE TOTHYECKHUE BBIPAKEHUSI.

YcnoBHBIN ontepaTop, HHCTpyKIus if. MHOecTBeHHOE BeTBiieHue. [{ukim While.

= 0 0 N o kW =

0.Konctpykuuu if — 3aroioBok, B KOTOPOM MIPOBEPSETCS YCIOBHE BBHITIOTHEHUS CTPOK KOJIa
nociie neoetouns. CioxHas opma BeTBieHus if—else. Unctpykius if-elif-else. [{ukibr u
CUYETUHKH.

11.BBoj naHHbIX ¢ K1aBuaTypbl. CTpOKH Kak MOCIEI0BAaTEIbHOCTH CUMBOJIOB. CIIHCKH.

12.CnoBapu. ®ynkuusg print. @yHkuuu input. ApryMeHT-NpUrianieHue CTpoKOBOro THIIA.
@yHKIUA len, MO3BOSAIONIAS U3MEPUTH JJTMHY CTPOKH.

13.0Onepanuu koHkareHanuu (+) u gyonuposanus (*). Onepatop uHIekcupoanwus. CoBapb —
M3MEHSIEMBIN HEYIIOPSAA0UeHHBIN Habop map "kimou:3HadueHune". dynkius del.

14.1uxxn for B a3b1ke nporpamMmmupoBanus Python. @yukiuu. [Tapamerps! 1 apryMeHThl GyHKIUH.
JlokanpHble U T7100aTbHBIE IEPEMEHHBIE.

15.1ukx for - nuka 06x01a, 3alaHHOI0 MHOKECTBA 3JIEMEHTOB U BBIIIOJIHEHHSI B CBOEM Telle
pa3MyHbBIX onepanuii Haj HUMU. MHCTpyKIus def -koMaHza si3p1Ka TPOTrpaMMHUPOBAHHS
Python, no3Bosnstomas co3naBath PyHKIUIO.

16.0cHoBBI paboTsl ¢ Python.

17.OnemenTapHble onepanuu ¢ faHHbIMUA. Pabora ¢ DataFrame.
18.IIpenobpaboTKa JaHHBIX.

19.PaboTa ¢ nepeBbSIMH peIICHUH.

20.CoxpaHeHue ¥ 3arpy3Ka o0yueHHOU MOJIETH.

21.Pemenue 3aqaun paHKUPOBAHUS MPU3HAKOB.

22.Pabota ¢ mpocTeHIIuMu MOJEISIMA HEHPOHHBIX CETEH.



BOl'[pOCl)l K 3K3aMEHY
o JMCHMIIJIMHE AHaau3 JAHHBIX 1 MAININHHOE oﬁyqe}me

HUctopus si3p1ka mporpammupoBanus Python.

Tunel TaHHBIX, ONIPEICTICHNE TTIEPEMEHHOM, IOTHUECKUE BBIPAYKECHHUS.
Python —mHTEpIIpETUPYEMBIH A3BIK MPOTPAMMHUPOBAHHSI.
Cunrakcuc. IHTepaKTUBHBINA PEXXUM, HHTEPIIPETATOP.

Coznanme CKpUIITOB.

Turbl JaHHBIX: LEJbIE YUCIIa, YACIIA C IUIABAIOIIECH TOUYKOM, CTPOKH.

Onepanuu NpUCBOEHUS.

Sl L

Jlormdeckwii Tum AaHHbIX. Jlornueckue onepaTopsl. CI0KHBIC TOTHUECKUE BEIPAKEHUSI.
9. YcioBHBIA oniepaTop, HHCTPYKIHS if. MHOXXECTBEHHOE BETBJICHHE.
10.1uxn While.

11.Konctpykiuu if — 3aroioBok, B KOTOPOM MPOBEPSETCS YCIOBUE BBHIITOJIHEHUS CTPOK KOAa
10CJI€ IBOETOYHSI.

12.Cnoxnas ¢popma BerBieHus if—else. Mucrpyxkmus if-elif-else.

13.1{UKJIbI ¥ CUCTUHMKH.

14.BBo naHHBIX ¢ Ki1aBuaTypsl. CTPOKH KaK MOCIEI0BATEIBHOCTH CUMBOJIOB. CIIMCKH.
15.CnoBapu. ®yHkus print.

16.®yukuu input. ApryMeHT-IpuUriameHie cTpokoBoro tuna. @yHkius len, no3ostomas
U3MEPHUTH JUIMHY CTPOKHU.

17.0nepanuu koHkareHanuu (+) u gyonuposanus (*). Onepatop uHIekcupoanus. CoBapb —
M3MEHSIEMBIN HEYIIOPSAA0UeHHBIN Habop map "kimou:3HadueHune". dynkius del.

18.1uxu for B A3b1ke porpamMmupoBanus Python.
19.@yukiun. [Mapamerpsr u aprymenTsl QyHKIHA. JIOKanbHbIE U T100aIbHBIE TIEPEMEHHBIC.

20.1uxn for - nukr 06xo/a, 3aJaHHOTO MHOKECTBA 3JIEMEHTOB U BHITIOJIHEHUS B CBOEM TEJIe
pa3IUYHBIX ONepalnii HaJl HUMHU.

21.Nuctpykuus def -komanna si3pika mporpamMupoBanus Python, mo3Bosnsromas co3gaBarb
GyHKIIHO.

22 IlpocTpaHCTBO NPU3HAKOB.

23.®opManbHOE OTpeIeTIiCHUE MOHATHS «00y4ueHne». OOMIHiA aIrOpUTM MAIIMHHOTO O0yUYeHUSI.
24.Tunsl 3a1a4 MalIuHHOTO 00y4eHus. CriocoObl 00y4eHHsI U OLICHKH €T0 KauecTBa.
25.Monaynb math. YciioBHBIE orepaTopbl BETBIICHHUS.

26.I'paduxu pyHKIMiA. ba3oBble KOHCTPYKLIUHU CTPYKTYPHOTI'O IPOTPAMMUPOBAHHUS - ONIEPATOPHI
UKJIA.

27.06paboTka OJHOMEPHBIX MACCUBOB: MMOMCK MAKCUMYMOB U MUHHUMYMOB, COPTUPOBKA.
O06paboTKa JTByMEPHBIX MACCHBOB C UCIOJIb30BaHUEM QYyHKIUH. Onepauy ¢ TEeKCTOBBIMU
daitnamMu - yTEHHUE, 3aMKCh.

28.Y4er npomyckoB. KonupoBanue HEUUCIOBBIX MPU3HAKOB. [IpuBeieHNe TaHHBIX K eUHOMY
MacmTady ¥ CTaHJAapTH3AIHU.

29 Pa3MeTKa TaHHBIX.
30.Mopenb nporpaMMHUPOBAHHSI B OOIIIEH TTaMSITH.
31.Mogens "nynbcupytomiero” napamiennima FORK-JOIN

32.Hutn paznenstomue oouryro namsatb. OOMeHbl MEXTy HUTSIMU OCPEACTBOM UTEHHUS/3aUCH
JTAHHBIX B OOILEH MaMsATH.



33.I1apanienpHble aNrOPUTMBL.

34.0OcHoBbl paboTsl ¢ Python.

35.0nemeHTapHbIe onepaiuu ¢ faHHbIMH. PaboTa ¢ DataFrame.
36.I[1penoOpaboTKa JTaHHBIX.

37.Pabora c 1epeBbsIMU PELICHUH.

38.CoxpaHeHue U 3arpy3Ka 00y4eHHOW MOJIEIH.

39.Pewienne 3a1aun paHXKUPOBAHMS IPU3HAKOB.

40.PaboTa ¢ npocTeHInMI MOICTISIMA HEHPOHHBIX CEeTeH.

33[[3‘11/1 K 3K3aMEHY

Mo TUCHUIJINHE AHAJIN3 JAHHbIX 1 MAIINHHOE oﬁyqelme

Jlan 1ByMEpHBIM MacCuB X, COCTOSIIIMHA U3 7 Xm 3JIEMEHTOB. HalWTH MaKCHUMaJIbHBIM 3JIEMEHT
JBYMEPHOI'O MacCuBa .
T — A" i 4 i
PaHCIIOHUPOBAHHAs MAaTpulla— MaTpuua ‘! , IoJy4YeHHas M3 MCXOJHOM MaTpullbl 4 3aMEHON
CTPOK Ha cTosi01bl. PopManbHO, TPAHCIOHUPOBAHHASI MATPHIIA JUIsI MATPHUIIBI A pa3MepoB m X n —
AT ) AT A
MaTpuIa pa3MepoB nxm, omnpenenéHHas kak L =“%i, To ecTh A  TOJy4YEHUS
TPAaHCIIOHUPOBAHHONM MAaTPHUIbl M3 HUCXOJHOM HYKHO KAXKIYKH CTPOUYKY HCXOJHOM MAaTPUIIbI
3amucarhb B BUJI€ CTOJIOA B TOM e MOpsKe.
Pesynbratom nepemuoxenust Mmatpuil A u B sBnsiercs matpuna C, Kaxablil 2JIEMEHT KOTOPOM ecTh
CKaJIIpPHOE TMPOU3BE/IEHNE COOTBETCTBYIOIIMX CTPOK MAaTpuIlbl A M cToaOunoB Marpulel B. 3anaua
COCTOMT B IIOJIyYCHHUHU Pe3yJIbTaTa IEPEMHOKEHUS IBYX CIy4alHO 3aJaHHBIX KBaJPATHBIX MATPHII.
JUnst pemieHuss MCIOJIB3YIOTCS IIOCIENOBATENbHBIM WM INApaJUICIbHBIM aJITOPUTMBI, PE3YJIBTATHI
KOTOPbIX HY)XHO CpaBHUTb. llapannenbHblii  adroput™M paspabaThiBaeTCsl Ha  OCHOBE
MOCJIEZIOBATEIBHOTO, C IIEJIbI0 YCKOPEHHUS BBINOJHEHHS MpOIlecca YMHOXKEHHUS MaTpull OOIbIINX

pa3MepoB.
Hanucate napamienbHyto peanu3anuio npeioKeHHOM MocaeI0BaTesIbHOM MporpaMmel. B ciyydae,
KOrjJa pachapa/UleIMBaHUE BO3MOXKHO II0 HECKOJIBKUM HMHJEKCaM, BbIOpaTh HaumOoJiee
s dexTuBHBINA BapuaHT. [lapannenbHas ¥ MociaenoBaTeNbHAS pealn3alii JODKHBI TeHEPHPOBaTh
OJIMHAKOBBIN BHIXOIHOMN (haili.



CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAA AKAJIEMUA

Kadenpa IIpuknagaoit uHGOpMaTUKH
20 - 20 y4eOHBbIi TOT
Dxk3amMeHaroHHbH Omtet Ne 1

M0 TUCIUIIMHE AHAIN3 TAHHBIX ¥ MallTMHHOE 00yUYeHue
It oOy4varonuxcst HanpaiieHus moarotoBku 09.03.04 [IporpammHuas uHKeHepus

1. YcnoBHBIl ontepaTop, nHCTPYKIHS if. MHOXXECTBEHHOE BETBJIICHHE.
2. Tunel 3anad MamuaHOro 00ydyeHus. CnocoObl 00YUEHHMS M OLIEHKH €r0 Ka4ecTBa.

3. JlaH n1BYMEpHBLIA MaccCHUB X, COCTOSIINI U3 nXm dJIeMeHTOB. HallTH MaKCHUMAaJIbHBINA DIIEMEHT
JIBYMEPHOT'O MAacCHBA .

3aB. xadenpoit Xarmaesa JI.X.



3ananus Ha JJabopaTopHbie padoThI
Ilo nucuunInHe «AHAJIN3 JAHHBIX M MALIMHHOE 00y4YeHHe»

BoiBecTu Ha skpaH B rpaduueckoM pexume rpaduku AByX (QYyHKUUH Ha WUHTEpBaJle OT
XHayY /10 XKoH ¢ marom dx. [lepsast ¢pyHkius 3agana ¢ momousio psjga Teinopa, ee BoIYUCICHUE
JIOJKHO BBIIIOJIHATHCS ¢ TOUHOCTBIO €. 3HaUeHHE napameTpa b it BTOpoil PyHKIIMHU BBOJUTCS C
KJaBuatypsl. ['paduku JOIKHBI OBITH IIABHBIMH U PA3JIMYAThHCS LIBETAMH.

1 1 1 1
Bapnanrl :2.( N N il
YX)=2 & x|>1;|
B I - —
—o(2nt])x K| e s
z(x)=In J)C:—i—Jr b ]
Bapuan 12
p © (_l)n.xn ( x2 x3 x4 \
y(x)zz - :| l=x+ - + - |, |x|<oo)
=0 n! \ 20 3! 4 )
z(x)=e"+b;
Bapuant3
p 0! ( X X3 X4 \
J’(x)=z - = I+x+21+31+41+... |, | x|<oo
n=0 K )
z(x)=e"+b.
Bapuan 14
L n 1 1 1
y()C):‘l‘Z 214l = i‘ - +..0 x>1;
2 @t 2 x 3 5
z(x)=arctgx+b.
Bapuant$5
m(_l)n.x2<n+l x3 x5 7
T = x-_ * ?7 x+_ |xk=1
J’(X)ZZLO (2-n+1) 3 7+...,
z(x)=arctgx+b. 1 n | | \
Bapuanrt6 =2- 4+ + +
y(x)zz‘ = | cee 9 x>1;
2D \jc 3x° 5% ) | |
z(x)=Arthx+b.
Bapuanr
7 L Tl 1
Yx)=—* =— +_- +.,2 X _
2 ;)(Z-n-H X Zm 3 5 ’ x<—1
z(x)=arctgx+b.
Bapuant8 8
*® _1\tA2n X
Y=Y Cn e B koo

n=0 ! 2 !_ 3 ﬁ_



z()c):e’x2 +b.

Bapuant 9

Hamucats mporpammy, KoTopasi BBIBOAUT Ha 3KpaH CEKTOPHYIO Auarpammy. JluarpamMmmy
CHa6I[I/ITI) 3aroJIOBKOM HW HAaWMCHOBAHHUEM Ui KaXAOI0 CEKTOpa. I/ICXOILHBIG JaHHBbIC
chopMupoBath B TekcToBOM (aiine. KomnyecTBo CeKTOpPOB 3adaBaTh B IMpOrpaMMe B BHUJE
HUMEHOBAaHHOU KOHCTAHTEI.

[TocTpoenne cekTopHON auarpaMmbl O(QOpPMHUTH B BHUAE Mpouenypsl. I[lapamerpsi
NPOLEaYphl: KOOPAMHATBEI LIEHTpA JAHArpaMMBbl, paauycC; KOJIUYECTBO CEKTOPOB; MAacCCUB
NPOIIEHTOB; MacCUB HauMeHoBaHMi. [Ipumep ncxoaHbIX TaHHBIX cM. Tabmuma 1.

Bapuant 10

Hammcare mnporpammy, KoTOpas BBIBOJAUT Ha DKpaH JBE CEKTOPHBIE JHarpamMMbl,
pacIoyio’)KuB UX pAgoM. JluarpaMmy CHaOAWThH 3arojOBKOM M HAaUMEHOBaHHMEM JUIS KakJ0TO
cektopa. Mcxomubie nanHble copMupoBaTh B TeKCTOBOM (aiine. KomudecTBO CeKTOpoB
3a/1aBaTh B IPOTPAMME B BUJI€ MIMEHOBAHHON KOHCTAHTBHI.

[ToctpoeHne CcexkTOpHON muarpaMMbel OQOPMHTH B BHIE mpoueaypsl. IlapameTpsr
IpOLEAYpPBl: KOOPAMHATHI LEHTpa JAHWarpaMMbl; paJnyC; KOJUYECTBO CEKTOPOB; MAacCHUB
IPOLIEHTOB; MacCUB HauMeHoBaHUM. [Ipumep ncxoaHbIX TaHHBIX cM. Tabnuna 1.

Bapuanr 11

Hammcars mporpamMmy, KOTOopasi BBIBOJUT Ha IKpaH JBE CTOJOMKOBBIE AuarpaMmMmbl. Ha
SKpaHe auarpamMMbl PacloOJIOKHUTh PSAOM, KaXAyH B CBOMX KOOpPAMHATHBIX ocsax. Kaxmayro
IUarpaMMy CHaOAWTh 3arojIOBKOM M HAaWMMEHOBAHHEM €IWHHI] M3MEpPeHUH 1o ocsiM X U Y.
Ucxonubie nmanubie copmupoBaTh B TeKCTOBOM (aitne. KommdecTBo cTONOIOB 3a1aBaTh B
nmporpaMMe B BHJE HMMEHOBaHHOW KOHCTaHTHI. [locTpoenme auarpamMmbl OQOPMUTH B BHUJIE
npouenypsl. [Ipumep ucxoaHbIx naHHBIX cM. Tabmuna 1.

Bapuanr 12

Hamucate mporpammy, KOoTopasi BBIBOJUT Ha JKpaH ABE CTOJOWKOBBIC JUArpaMMbI B
OJIHOW KOOPJIWHATHOM IIIOCKOCTH. [lmarpamMmy cHaOAWTHh Tpajalueid OCel W 3aroJIOBKOM.
Hcxonubie nmanubie chopmupoBaTh B TekcToBOM aitie. KonmuecTBo cTONOIOB 3amaBarh B
nmporpaMme B BHJIE MMEHOBAaHHOW KOHCTaHTHI. [locTpoeHue mmarpamMmbl OOPMHUTH B BHJIE
nponenypsl. [Ipumep ucxoaupix ganHbeIx cM. Tabmuna 1.

Bapuant 13

Hamucate mnporpammy, KOTOpasi BBIBOAUT Ha JKpaH TPEXMEPHYIO CTOJIOMKOBYIO
muarpammy. JlmarpamMmy CHaOAWTH Tpajgalied oceil M 3arojoBKOM. VICXOIHBIC JTaHHBIC
chopmupoBath B TekcToBOM daitne. KonmuectBo cTonOIoB 3ajaBaTh B IporpaMme B BHJE
UMEHOBAHHOHN KOHCTaHTHI. [locTpoeHre quarpaMmsl 0pOPMUTH B BHJIE TIPOIIEAYPHI.

Bapuanr 14

Hamucate mnporpamMmy, KoTOpass BBIBOOAUT Ha OJKpaH CTOJIOMKOBYIO JUarpammy,
NPECTaBIISIONLYIO ONTOBbIE U PO3HUYHBIE LIEHbI HA pa3IMyHble HAaUMEHOBaHUs Kode. VicxoaHble
JaHHbIE CPOPMUPOBATH B TEKCTOBOM (haiie.

IToctpoenune auarpammbl opOpMUTH B BHJE mHpouedypbl. [lapamerpbl mnpoueaypsl:
KOJMYECTBO HAaMMEHOBAHUN; MAacCUB 3HAUYEHHUN ONTOBBIX II€H; MAacCUB 3HAYEHHH pPO3HUYHBIX
LIEH; MacCUB HaMMEHOBaHMM. HamMeHOBaHMS TOBapoOB pa3MECTUTh BEPTUKAIBHO IIOJ OCBIO
abcuucc.

Bapmuanr 15

Hanucare mnporpamMmy, KoTOpash BBIBOJAMT Ha 53KpaH CTOJIOMKOBYIO JHAarpaMmy,
MPEACTABIISIONIYI0 MaKCUMAIBHYIO U CPEIHIO HOPMY HPUOBUIA MPH PeajH3alid pa3THIHbIX
COPTOB 1oKoJaaa. McxoHbie naHHble chOPMUPOBATH B TEKCTOBOM (haiiie caMOCTOSATEIBHO.

[loctpoenne nuarpammbl oGopMUTH B BUAEe Hpouenypsl. IlapameTpsl mnporenypsl:
KOJIMYECTBO HAMMEHOBAHWH; MAacCUB 3HAYCHHWU ONTOBBIX IICH; MACCHB 3HAYCHHUI PO3HHUYHBIX
II€H, MacCCHB HaHMeHOBaHHﬁ. HaI/IMeHOBaHI/Iﬂ TOBapOB pa3MeCTI/ITB BepTI/IKaJ'II)HO 10 OCBRO
abcuucc.

Bapuant 16



Hanucate mporpammy, KoTopas BBIBOJUT Ha SKpaH Tpa@UKu TUHAMUKA H3MEHEHHS
MaKCHMaJIbHOTO, MMHMMAJILHOTO M CPEIHEro Kypca Aojulapa 3a 3aJaHHOE KOJIMYECTBO JHEH.
Hcxonubie qanHbie copMUpOBaTH B TEKCTOBOM (haiiie caMOCTOATENBHO.

[Moctpoenne rpaduka opopMuTs B BHIE mpoueaypsl. [lapamerpsl mponeaypsl: MaccuB
J1aT; KOJIMYECTBO JHEH; MacCUBbI MAKCUMAJIbHBIX, MUHUMAJIbHBIX U CPEHUX 3HAYCHU.

Bapuant 17

Hamucate mnporpammy, KoTOpas BBIBOJUT Ha OJKpaH TPEXMEPHYIO CTOJIOHUKOBYIO
JuarpamMmy Kypca HEMELKOM MapKy 10 OTHOUIEHHMIO K pyOJItO0 3a 3a/JaHHOE KOJIMYECTBO JHEM.
Hcxonubie qanubie copMUpOBaTH B TEKCTOBOM (haiiie caMOCTOATEIBHO.

[Moctpoenne muarpamMmbl 0GOpMUTH B BUAE MpoueAypbl. [lapameTpsl mporeaypsI:
MacCHB JaT; KOJMYECTBO JHEH; MAaCCUB 3HAYEHHI 10 OCH Y ; KO 3alOTHHUTETIS.

I/IHI[I/IBI/IIIyﬂJ'ILHI)Ie 3aJaHHuA

Pabora ¢ ¢aiiiom nanubix « TutaHuka»
HpI/IBC,[[eHHLIe HMOKC 3alaHuA OCHOBAHBI HA JaHHBIX 'titanic.csv', TAC COACPIKATCA CBCACHHUA O

naccaxxupax « Turanuka.

3amauu:

1.Kakoe Koa1MuecTBO My 4HH U >KEHIIUH IJIBLIO Ha Kopabie?

2.Kakoif yactu maccakvpoB ynaajaoch BbDKUTH? [locuuraiiTe HOMI0 BBIKUBIIMX MaCCAXKUPOB.
OTBer mpuBeAMTE B NPOLEHTaX (YUCIO B uHTepBaie oT 0 1o 100, 3HaK NpoLEHTa HE HYKEH),
OKpYIJIUB JI0 BYX 3HAKOB.

3.Kakyro nomo maccakupbl MEpBOTO Kilacca COCTaBISUIM Cpeau BcexX maccakupon? OTBer
puUBEaUTE B IpoIeHTax (uucio B uHTepBaje ot 0 o 100, 3HaK mporeHTa He HYKEH), OKPYTIIUB J0
JIByX 3HAKOB.

4.Kakoro Bo3pacta Obutn maccaxupbl? [locuuraiiTe cpennee U MeIuaHy Bo3pacTa
naccaxxupoB. B kauecTBe oTBeTa NMpHBEIUTE JBa YHcia yepes mpoden. 5.KoppenupyoT au 4ucio
OpaTheB/cecTep/cynpyroB ¢ 4uciom poaurteneii/mereii? Ilocumraiite xoppensiuio [TupcoHa Mexmy

npu3Hakamu SibSp u Parch.



TecToBbIe BONPOCHI

o JTMCIHMIIJIMHE: «AHAIN3 JAHHBLIX 1 MAIINHHOE 06!‘[6]—[1/16»

1. VYkaxure npaBuiibHOE onpeneneHue nousatus «lIpoctpanctBo npuznakos» (ITK-1)

- N-MepHOe mpoCTpaHCTBO, r7ie N —4UCIIO M3MEpSEMbIX XapaKTEPUCTHK OOBEKTOB, BBIZCICHHOE

JUIS. KOHKPETHOW 3a7a4H;
- 106aBJieHUE HEKOTOPOH MOMOJIHUTEIbHOW WHGOPMAIUU K YCIOBHIO MUHUMH3AIMHN OIIMOKH
- CBOWCTBO HATPEHUPOBAHHOTO aTOPUTMa Ha 00BEKTaX TPEHUPOBOYHON BHIOOPKH J1aBaTh
CYILIECTBEHHO MEHBIIIYIO BEPOSITHOCTh OIIMOKU, YeM Ha O0BEKTaX TECTOBOM
- COBOKYITHOCTh OOBEKTOB, MPHHAMJICKAMINX €My C OIPEICICHHON CTETICHBIO.

2. Bnumure npaBunbHbli oTBeT. Dailiibl Ha s3bike Python B cpene Windows uMeroT paciuupenue
(IIK-2)

3. Bnumute npaBuibHbBIN 0TBET(ABA cloBa). « OTIMUUTENBHON OCOOEHHOCTHIO METO/IOB
SIBIISIETCS TO, YTO OHU CIIOCOOHBI peIIaTh IIUPOKUI CHEKTp

3a1a4 6e3 SBHOrO KOJAupoBaHus anropurma pemeHus».( [1IK-1)

4. Yto oTpaxkaeT JaHHOE H300pakeHHe, mokazanHoe Ha pucyHke 1 (I1K-2)

AHanus faHHbIX
(Data Analysis)

MawmHHoe
obyueHune

Ananmns Gonblumnx
AaHHbIX

MporpamHHble
cpepcTea

Bonblune AaHHble
(Big Data)

Mertogpl n
anropuTmbl

Pucynok 1.

- O6nacTy HAyKu O JaHHBIX

- DTanbpl MaIMHHOTO 00yYeHUs

- Dranel aHajIn3a JaHHBIX

- Obnacta 06pabOTKH OONBIINX JTAHHBIX.

5. YkaxuTe 0COOCHHOCTH aCHHXPOHHOM MOJIeNU NapayienbHbIX Berancienuit (I1K-2)

- BCE IPOLIECCHI BBHIMIOJIHSIOT OJIHU U T€ XK€ JIEHCTBUS C COOCTBEHHBIMU JIaHHBIMU
- pa3iIMyHble MPOLECCHl PEIAIOT Pa3HbIE 3a1aun

- BCE MIPOLECCHI UCIOJB3YIOT OOLIYIO TaMATh

- BCE MIPOLIECCHI BBIIOIHSIIOTCA B CBOUX KPUTHUECKUX CEKIUIX

6. Ykaxxute 0COOEHHOCTH CUHXPOHHON MOJIeH napayiiesibHbiX BbrunciaeHuit (I1K-2)

- BCE€ NPOUECCCHI BBIMTOJIHAKOT OJHU U TC KE )ICfICTBI/ISI ¢ COOCTBEHHBIMU JaHHBIMH



- pa3iIMyHbIE MPOLIECCHI PELIAIOT PAa3HbIE 3aa4n
- BCE IPOIIECCHI UCIOIB3YIOT OOIIYI0 MaMATh
- BCE IIPOLIECCHI BHIMOIHAIOTCS B CBOUX KPUTUYECKUX CEKIIMAX

7. BeiOepure omnepaiiuu, KOTOPbIE MOTYT BBITONHATHCS napajuiensbHo ([TK-2)

- HE3aBUCUMBIE
- 3aBUCUMBIE
- DJIEMEHTapHbIE
- HeJlemuMble

8. Brnmmmre npaBUIBHBIN OTBET. uMeeT coOCTBeHHY0 namsTh A AaHHbIX ([TK-1)

9. Uro u3 mepeyncIeHHOro XapakTepu3yeT s3bIK nporpammupoBanust PY THON (TTK-2)
-MAaIllMHHO - OPUEHTHUPOBAHHBIN S3bIK (HU3KOTO YPOBHS)

-513bIK BBICOKOT'O YPOBHS

-00BEKTHO - OPHEHTUPOBAHHBIN SI3bIK

10. YkaxkuTe THUIIBI TEPEMEHHBIX, KOTOpPbIE HCIONB3YIOTCS B S3BIKE MPOTPAMMHUPOBAHUS
PYTHON: (TIK-2)

-float

- list

-num

-int

-bool

- integer

11. I3 mepeyucieHHOro HIKE BBIOEPUTE COCTOSIHHE, KOTOPBIM XapaKTEPH3YeTCs] COCTOSHUE
napasuienasHoi mporpammsl (ITK-1)

- aJipecaMHy BBITIOIHSAEMbIX KOMaH/I
-IIOCIICIOBATEIIFHOCTRIO COCTOSHME SO->s1->. . .->sn.

- 3HaYEHUSMH IIEPEMEHHBIX B HEKOTOPBIII MOMEHT BPEMEHH
-00b€MOM 3aHMMaeMOH OTNIEPATUBHOMN MaMSATH

12. Beibepute BapuaHT oTBeTa, KOTOpbIi XapaktepusyeT MPI — cucrems! (I1K-1)

- MOJyJIb TapajuieIbHONU 00paboTKU B CUCTEME

- cienmanbHasg OC 115 mapajuieIbHOTO MPOTPaMMUPOBAHUS

- uaTepdeiic, cogepxamuii  Habop (yHKUWN, TUIIOB M KOHCTAHT JUIf napasuieIbHOro
IPOrpaMMHUPOBAHUS

-OpraHu3alus, KOOpAWHUPYoLas pa3paboTKy napajienbHbIX HHTep(eiicoB

13. Ykaxute 001acTi mapauieIbHOTO IPOTPaMMUPOBAHUS, JIUIsl KOTOPBIX HambOosee yaoOHa
texHosorust MPI: (ITK-2)

-IPOrPaMMHPOBAHUE TSI CUCTEM C OOIICH MaMsIThIO

-IIPOTPaMMHPOBAHUE JIJISI KIIACTEPOB

-HayYHbIC BEIYUCIICHHUSI

-IIPOrPaMMHUPOBAHNE KIMEHT-CEPBEPHBIX NPUIOKEHUN

14. Boumre npaBuibHbIN oTBeT. Oneparus ABIISICTCS Hanbosee MOy IsIpHON
MO/IeJbI0 NapaienbHbIX Berunciaenuit (I1K-1)

15. Vkaxure onepanyu B MOJAEIU MapaJUICIbHBIX BBIUKUCICHHUHA, KOTOPbIE MOTYT BBIOIHSATHCS
napasiensHo (I1K-2)
-CMEKHBIE B rpade «orneparun-onepaHabh



-CBsI3aHHBIC IyTEM B Irpade «orneparuu-omnepanbh

-HE CBSI3aHHbIE ITyTeM B rpade «onepanun-onepaHibh»
-HEe CMeXHbIe B rpade «onepannun-ornepaHibh»

16. BeiGepute crocoObl pacrnpesneseHus TaHHBIX, KOTOpbIE HCIONB3YIOTCS TpU pazpaboTke
MaTPUYHBIX TapauleiIbHBIX AITOPUTMOB (BbIOEpHTE HECKOJIbKO BapraHTOB oTBeTOB) (ITIK-1)
-JICHTOYHOE pa3OueHue
-0104yHOE pa3dueHue
-IMaroHaIbHOE pazOneHne
-IIUKIINYECKOE pa30neHue
17. Brimmunte npaBuiibHbINA 0TBET. OnepaTop ornpeenser GyHKUHUIO B s3bIKe
nporpammupoBanus (I11K-2)

18. BriGepuTe BapuaHT OTBETaM XapaKTePU3YIOIIM MHOTOMPOIIECCHOCTH (concurrency) B
KOHTEKCTE MapaieIbHbIX BEIYUCIEHUH (BbIOEpUTE HECKOIBKO BapuaHToB 0TBETOB) (I1K-2)

- obecrieyeHre MUHUMAaJIbHOTO BPEMEHH BBIIIOJIHEHUS OJTHOM MPOTrPaMMBbl

- IEPBUYHOCTH MPOITYCKHOM CIIOCOOHOCTH

- He TpebyeTcs o0ecrieyeHre MaKCUMaJIbHON M30JSIIIMK TPOLIECCOB APYT OT Apyra

- obecnieueHre Kak MOKHO 00Jiee paBHOMEPHOTO PACIIPEeNICHHSI PECYPCOB MEX/TY IMPOLIECCAMU

19. Boumure npaBuiibHbIA 0TBET. baza qaHHbBIX pabortaet Ha ocHOBe cTeka Hadoop.
(TTK-1)
20. BnummTe npaBWIbHBIA OTBET. JlupekTrBa MapKUPYyeT HA4Yajio MapajijieaIbHON

cekuu (OpenMP, s3pik C) (ITK-1)

21. Brnummnre npaBuiabHbIA OTBET. OYyHKIMS BO3BpallaeT KOJUYECTBO MPOLECCOB
B rpynne B MPI (s3p1x C) (ITK-1)

22. Ykaxure BepHoe yTBepxaeHue xapakrepusytomee CYBJ[ (IIK-1)

- pemsiimonnblie CY B/l n3HauaapHO OpUEHTHPOBAHBI HA pabOTy ¢ OONBIIMMH 00beMaMH JaHHBIX B

pacrpeaesieHHOM peXUMe

- B pemsiioHHbIX CYBJl 11s ob6ecrieueHns: 0TKa30yCTOMYMBOCTH MPUMEHSETCS PeTTuKalus

JTAHHBIX

- MO0 Mepe YCJIOXKHEHHUs CTPYKTyphl persauuoHHbIX CYBJl mpou3BOAMTENBHOCTH CIIOKHBIX

3aIpOCOB BO3pAcTaeT HEIMHEWHO

- B pemsiunoHHbIX CYBJ] s oGecrieyeHns 0TKa30yCTOWYMBOCTH MIPUMEHSIETCS CTaTUUECKOe

pazOueHue TaHHBIX

23. Broumure npaBWiIbHBIA  oTBeT. CraHmapT napajuieIbHOTO
[IPOrpaMMHUPOBAHUS ITPEAHAZHAYEH JJIS NCIIOJIB30BAaHUS B CUCTEMAX C PaCHpeeI€HHON NaMAThIO.
(ITIK-1)

24. BroibepuTe mNpaBUIbHBIA pE3yNbTaT BBINOJIHEHUS MapaJJICIbHON CEKUUU Cleayromeit

napauieasHoi nporpaMmsbl (s1361k C, OpenMP, 6onbiie 1 mapaminensHoro motoka): (ITK-2)

#include >omp.h< - Hi! ... 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 0O;

b

25. Brnumure mnpaBUIbHOE OMNpPEACIICHUE JIOCTYTIOM K MaMSsITH BCEX




MpOLECCOPHBIX yeTporicTs. (IIK-1) XapaKTepu3yeTcss  OJHOPOIHBIM

26. BriOepute BEpHYIO XapaKTepUCTUKY YCKOpeHUs napaiensHoro anroputma (I1K-1)

- MUHUMAJIbHOC BPEMS BBIIIOJIHCHHSA IMMOCJIICAOBATCIILHOI'O aJITOpUTMa

- OTHOIICHUE KOJINYECTBA MPOUECCOPOB K KOJTUYCCTBY IMOTOKOB MCITOJTHCHUSA
- MUHUMAJIbHOC BPEMS BBIIIOJIHCHHS I1apalJICIIbHOI'O AJITOPHUTMA

- pasMEp BXOAHBIX JaHHBIX

27. YKaxxuTe crocoObl HCIOIB30BAHUS PACHIPEIeICHHBIX BEIYUCIUTeNbHBIX cucteM (I1K-1):
- MOTYT OBITh MCIOJIB30BaHbl ISl MAapaJIEIbHBIX BBIYUCICHUM TOJIBKO JUIsl POTPaMM C HU3KOM
MHTEHCUBHOCTBIO MIOTOKOB MEXIIPOILECCOPHBIX Mepeaay JaHHbBIX
- HE MOT'YT OBITh MCIIOJIb30BaHbI AJIs1 OpraHU3aluy NapajiedbHbIX BBIYUCICHUI
- OPMEHTHPOBAHBI HA [IPOBEJICHUE MAPAJUIEIbHBIX BHIYMCICHUN

28. Bribepure BapHaHT OTBETA, XapaKTEPU3YIOIINNA POU3BOAUTEILHOCTh MHOTOINPOLIECCOPHOI
BbIuncauTensHol cuctemsl (I1K-2)

- KOJIMYECTBOM OIlepaluii, IPOU3BOAUMBIX 33 €IUHULY BPEMEHU

- KOJIMYECTBOM OaiT nH(opMaIyu, nepeiaHHbIX B AMHUIYY BPEMEHU
- YHCIIOM UMILYJIbCOB, TEHEPUPYEMBIX B €IMHUILY BPEMEHHU

- 00bEMOM pacrosaraeMoi JUisi BBIYUCIEHUH aMsATH

29. Vkaxure K KakoMy KJlacCcy OTHOcATCs MHorosiiepHble cuctemsl (11K-2)

-MaTpUYHbIE MPOIIECCOPHI
-pacnpeieJIeHHbIE CUCTEMBI
-KJIaCTepBl

-CUCTEMBI C 001I1eH MaMAThIO

30. YkaxxuTe K KakoMy Kjaccy OTHocsTcs kinactepHbie cuctemsl (ITK-2)

-MaTPUYHBIE IIPOLECCOPBI
-paclpeneneHHble CUCTEMBI
-CUMMETPHUYHBIE MYJIbTUIIPOLIECCOPBI
-CUCTEMBI C 001IeH NaMAThIO



5. Meroanyeckue MaTrepuaJibl, ONpeaeasionue npoueaypsol
OLICHUBAHUA KOMIIETEHLMHU

5.1 Kputepun onleHNBaHHUS KAa4eCTBA BbINOJHEHHS JJA00PaATOPHBIX PadoT

OneHka «3a4TeHO» BBICTaBIsieTCS oOydaromeMycs, ecinu JabopaTopHas pabota
BBINOJIHEHA MPABUIIBHO U CTYJICHT OTBETUJI Ha BCE BOIPOCHI, IIOCTABJICHHBIC TIPEnojaBaTeieM Ha
3amfuTe.

OneHKka «He 3a4YTEHO0» BBICTABISETCS OOydYaroLeMycsi, eciu JiaboparopHass paboTa
BBINOJIHEHA HE MPAaBWIBHO WIM CTYAEHT HE MPOSBWI TIyOOKHX TEOPETUYECKMX 3HAaHUM mIpu
3a1uTe paboTHI.

5.2 Kputepum ouileHMBaHUS TECTUPOBAHUS

[Ipu TectupoBanuu Bce BepHble OTBETHI OepyTcs 3a 100%.
90%-100% otanuHO

75%-90% xopomio

60%-75% ynoBIETBOPUTEIIBHO

Menee 60% HeyIO0BIETBOPUTEIHHO

5.3 Kputepun oueHUBaHMs Ka4eCcTBA MHAUBHAYAJBLHOIO0 3aJaHUSs

OneHka «OTJIMYHO» BBICTaBISETCS 3a INIyOOKOE  3HAaHUWE  MPEITyCMOTPEHHOI'O
mporpaMMoil MaTepualia, 3a YMEHHE 4YEeTKO, JIAKOHMYHO W JIOTHYECKH I0CJIEI0BATEIBHO
OTBEYaTh Ha MOCTaBJICHHBIE BOIIPOCHI.

OueHKka «XOpOLIO» — 3a TBEPAOE 3HAHUE OCHOBHOTO (IIPOrpaMMHOI0) Marepuana, 3a
IpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOUHOCTEH OTBETHI HAa MIOCTABJICHHBIE BOTIPOCHI.

OrneHka «ya0BJIETBOPUTEIbHO» — 3a 0O0Illee 3HaHHE TOJIHKO OCHOBHOTO MaTepuania, 3a
OTBETHI, COJEpXAIIFe HETOYHOCTH WM CJIal0 apryMEHTHPOBAaHHBIE, C HapyIICHUEM
MOCJIEIOBATEIbHOCTH M3JI0’KEHUS MaTepurara.

OreHKa «HEY/OBJIETBOPUTENbHO» — 3a HE3HaHHUE 3HAYUTEITLHOMN YacTH
IPOrpaMMHOTO MaTepuaia, 3a CYIIECTBEHHBIE OIIMOKM B OTBETaX Ha BOIPOCHI, 3a HEYMEHHE
OPUEHTHUPOBATHCA B MaTepuaje, 32 HE3HAHWE OCHOBHBIX MOHATHH TUCIUTIIUHBL.

5.4 Kputepum onieHNBaHMs 0TBETA HA 3a4eTe

OueHka «3a4TEeHO» BBICTaBIIsICTCA OOydaromemycst 3a o0Iee 3HaHWE OCHOBHOTO MaTepHaa,
BKJIFOYast pacueTsl (Ipu HEOOXOAMMOCTH), 3a TPaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH
OTBETHl Ha IIOCTABJICHHBIC BONPOCHI, 32 YMEHHE NPUMEHATh TEOPETHYECKHE ITOJIONKEHUS IS
peleHus MPaKTHYECKUX 3ajay.



OneHka «He 3a4YTeHO» BBICTABISETCS OOydYarolleMycsl 3a HE3HAaHWE 3HAUYMTEIbHOW YacTu
MIPOrpaMMHOTO MaTepuaia, 3a CYLUIECTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHHE
OPHEHTUPOBATHCS B pacueTax, 3a He3HAHUE OCHOBHBIX MOHITUN AUCIUILINHBI.

5.5 Kpurtepum onieHMBaHMS Pe3yJIbTATOB OCBOCHUS TMCHMILIMHBI HA IK3aMeH

OneHka «OTJIMYHO» BBICTABIAETCS 3a TIIIyOOKOE 3HAHHE MPEeIyCMOTPEHHOIO
IporpaMMoi MaTepuaia, COJEp Kallerocs B OCHOBHBIX U JOIMOJTHUTEIIBHBIX PEKOMEHIOBAHHBIX
JUTEpATYpPHBIX MCTOYHHKAX, 32 YMEHHE YETKO, JJAKOHUYHO U JIOTUYECKH IOCIEN0BATEIHHO
OTBEYATh HA IOCTABJICHHBIC BOIPOCHI, 32 YMEHUE AHAIM3UPOBATh H3y4aeMble SIBIICHUS B UX
B3aMMOCBSI3M W JIMAJEKTUYECKOM pa3BUTHH, MPUMEHSATh TEOPETUYECKUE TOJOKECHHS MPH
pelIeHUU TPAKTUIECKUX 3a]1ay.

OLeHKa «XOpomo» — 3a TBEPJAOE 3HAHHUE OCHOBHOIO (MPOrpaMMHOr0) Marepuala,
BKJIFOYAsl pacyeThl (MpU HEOOXOIWMOCTH), 33 TpaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH
OTBEThl Ha TOCTABJICHHBbIE BONPOCHI, 32 YMEHHE MPUMEHSITh TEOPETHUUECKUE TMOJOXKEHHS IS
pelieHus MPakTUIECKUX 3a/1ad.

OneHka «y/AOBJIETBOPUTEJBLHO» — 3a oOmee 3HaHUE TOJIBKO OCHOBHOT'O
MaTepuana, 3a OTBEThl, COJEpKallie HETOYHOCTH WU CcJlad0 apryMeHTHpPOBaHHbBIE, C
HapylmIeHHEeM TOCJIENOBATEeNbHOCTH W3JIOKEHHS MaTepuana, 3a cinaboe TNpUMEHEHHe
TEOPETUYECKHX MOJIOKEHUH MPHU PEIICHUH MPAKTUYECKUX 3a/1a4.

OueHka «HEYIOBJIETBOPHUTEJbHO» — 32  HE3HaHME  3HAUYUTENIILHOW  YacTH
OpOrpaMMHOTO MaTepuajia, 3a CYIIeCTBEHHbIe OIIMOKM B OTBETaX Ha BOMPOCHI, 3a
HEYMEHUE OPHEHTHPOBATHCS B pacueTax, 32 HE3HAHWE OCHOBHBIX MOHATUHN AUCITUTUIMHBIL.
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