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AHHOTaUs

Hucuunnuna «[Ipuknanuele pemenus u O6ubnnoreku Ha s3bike Python» BxoguT B
o0pa3oBaTeNbHYI0 MPOrPaMMYy BBICHIETO OOpa30BaHHsS — MPOTPAMMY MAarUCTPaTyphl IO
HampaBjeHuto moarotoBku/  crienuanbHOCTH  01.04.02  «[lpukiagHas wMaTeMaThkKa W
uH(pOpMATHKa» HAMPaBICHHOCTH «VHTEIEKTyaIbHBI aHalu3 W BU3yalM3alus JTaHHBIX).
JMucnunnuna peanusyercs kadeapon «Nel»,

JlucuumiuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CISIYIOIIMX KOMIIETCHITHIA:

[IK-5 «CnocobGeH mNpUMEHSTh CYIIECTBYIOIIME W pa3pabdaThiBaTh IEPCIICKTUBHBIE
IpPOrpaMMHBIE TMPOMYKTHl HMHTEIUICKTYAIBHOTO aHalW3a JAaHHBIX JUIsl  peIIeHHs 3aaad
npohecCuOHANTBHOM e TEbHOCTH

[IK-6 «CriocobeH BBISBIATH M pELIaTh 3a/Ja4d NMPO(ECCHOHANBHOM AEATENBHOCTU C
MPUMEHEHUEM TEXHOJIOTHI NCKYCCTBEHHOTO UHTEIIEKTa»

CopepxaHrie NUCHUIUTMHBI OXBAaTHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C MPUMEHEHHEM
s3pika Python mis aHanm3a JaHHBIX W pa3pabOTKH MPOrPaMM COTJIACHO B COOTBETCTBHH C
Pa3HBIMH MapagurMaMy IPOTPaMMHUPOBAHUS.

[IpenogaBanue AMCHUILIMHBI IpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHu3alHuu
y4eOHOTO0 Mpolecca: JeKIHH, JJA00paToOpHbIe pabOThl, CAMOCTOSITEIbHAS paboTa 00yJaroIerocs.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B GopMe 3a4era.

OO6mrast TpyA0EMKOCTh OCBOCHHS AUCITUIUIMHBI COCTaBJIseT 3 3aueTHBIX enuHuibl, 108
YacoB.

SA3bIK 00yUYeHUS 110 AUCIUIUTMHE €PYCCKUN»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS IO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI
S3pik  mporpamMupoBaHus Python — 53T0 yHuBepcanbHbBIM S3bIK NPOTPAMMHUPOBAHHS  C
JTUHAMHUYECKON TUIMU3aluel, KOTOPBINA MO3BOJISET pa3padaTbiBaTh MPOrPaMMbl B COOTBETCTBUU C
pPa3HBIMH TapaJUTrMaMU: MPOIEIYPHBIM MPOTPaMMHUPOBAaHUEM, OOBEKTHO-OPHEHTHPOBAHHBIM,
napaMeTpuueckuM, (QYHKIMOHAJIbHBIM W MeTalmporpaMMupoBaHueM. B nmanHoM Kypce
paccMaTpuBalOTCS BCE OCHOBHBIE BO3MOXKHOCTH si3blka Python u ux mnpumMeHeHue mpu
paspaboTke mporpamm. Jlaercs nmoapobHoe onrcanne OubnaroTek s3bika Python, HeoOXoaMMBIX
JUIS CO3[aHMsI IMPOKOTO Kpyra mporpamm. BocruraTenbHas 11esb: (POPMHPOBAHUE CBOOOIHOTO
U TBOPYECKOT0 MOJXOAa K IMPOrpaMMHUPOBAHUIO HAa COBPEMEHHBIX f3BIKaX BBICOKOT'O YpPOBHS,
WHTEpeca K HAOMIOACHHWIO 32 TEHACHIMSIMH U HOBOCTSIMH B 0O0JAacTH CpPEACTB pa3paboTKu
MIPOrpaMMHOTO 00eCTICUeHUS.

1.2. JlucuuminuHa  BXOOUT B  COCTaB  4YacTd, (HOpMHUPYEeMOH  ydaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MTPOrpaMMBbl BBICIIIETO 0Opa3oBaHMs (Iajee —
OIT BO).

1.3. IlepeueHb MIIaHUPYEMBIX PE3YJILTATOB OOYUEHHUS MO AUCHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI OOydarolmuiics AOHKEH 00JaJaTh CIEIyIOIIUMU
KOMIETSHIMSIMH WM UX YacTsMHu. KOMIETeHIINM U WHIUKATOPHI UX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMHA U MHANKATOPOB X JOCTHKCHHS

Koo n
Kareropus (rpymnma) Kon n HanMeHoBaHME HHIUKATOPA JOCTHXKCHHS
HAUMCHOBAHUC
KOMIICTCHIINN KOMIICTCHIINN
KOMIIETEHIINHA
ITK-5 Criocoben
IIPUMCHATH
P I1K-5.3.1 3HaTh METO/IbI ¥ AITOPUTMBbI
CYIIIECTBYIOIINE U
I/IHTG.H.HGKTyaJIBHOFO aHaJin3a JaHHBIX
paspadartsBats, [1IK-5.VY.1 ymeTp NpuMEHATH CyLIECTBYIOLIUE
MEePCIECKTUBHBIC M P y
MpOrpaMMHEIE IIPOAYKTEI MHTEIEKTYaIbHOTO
[IpodeccuonanpHble | MPOrpaMMHBIE
aHajM3a JaHHBIX JUIS pEIIeHUs 3a/1a4
KOMIIETEHIIUHA MIPOJTYKTHI .
po(hecCHOHATLHOM IEATEIIEHOCTH
I/IHTG.H.HGKTyaJII:HOFO

[1K-5.B.1 BrageTh TeXHONOTHEN pa3pabOTKH
HpOrpaMMHEIX IIPOAYKTOB, PEaIU3YIOIIUX
WHTEJJICKTYaJIbHbIA aHAIN3 TaHHBIX

aHaJM3a JaHHBIX JUIS
penieHus 3a1a4
npodeCCHOHAIBHON
JIeSITeIIbHOCTH

[1K-6 Criocoben
BBIABIIATH U pemaTb

3aJa4u I1K-6.3.1 3HaTh TEXHOJIOTUH UCKYCCTBEHHOIO
npo(hecCHOHANEHOM | MHTEIJICKTa
[Ipodeccuonanbubie
JIEATEIILHOCTH C [1K-6.Y.1 yMeTh NpUMEHSTh TEXHOJIOTUU
KOMIICTCHIINHU
MMPUMCHCHUCM HNCKYCCTBCHHOI'O MHTCIJIICKTA JIS1 pCIICHUS
TEXHOJIOTHi npodeccuoHaNbHBIX 3aa4
HCKYCCTBCHHOI'O
WHTEJIJICKTa

2. Mecro nucummumHbl B cTpykType Ol
JucuumurHa He 6a3upyeTcs Ha 3HaHUSX, paHee PUOOPETEHHBIX 00YJalOITMMHUCS.
3HaHUs, TONyYeHHBbIE NPU U3YUYEHHUU MaTepuana JaHHOW JHCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYECHUE, TaK U MOT'YT UCIOJIb30BATHCS MPU U3YYCHUU APYTHX AUCHIUIUINH:
— «KoMmmbroTepHoe 3peHre U 334U paclio3HaBaHUs »,
— «AJropuTMBI HEUPOHHBIX CETEH U IITYOOKOE 00yUEeHHEY,




3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanubpie 00 ob0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOU
paboThI IO AUCHMILUIMHE (M pacIpeie]IeHne 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTABICHBI B
tabmure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoemMkocTh Mo
Bun yuebHOM paboTh Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocma oucyunIunbl, 3/ 108 3/ 108
3E/ (uac)
U3 nHux uacoe npakmuueckoii n0020moeKu 17 17
AyoumopHhuvie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE:

nexuu (JI), (gac) 17 17

npaktudeckue/cemunapckue 3anarus  (113),

(gac)

naboparopusie pabots (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 74 74
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auver, sx3amen (3auer, Judd. 3au, | 3ager 3ayer
DK3.%%)

4. CopepxaHue AUCIUTUTMHBI
4.1. PacnpeneneHue TPYIOEMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIIMHBI U KX TPYAOEMKOCTh MPUBECHBI B TaOIUIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYTOEMKOCTh

Paznensl, TEMBI TUCIUITITHHBI Jlexuan | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1

Paznen 1. Buzyanuzanus JaHHBIX C TOMOUIBIO
uHctpymenTta Juper Notebook

Tema 1.1. bubnmorexa matplotlip

Tema 1.2. bubnuoreka seaborn 1 1 8
Tema 1.3. bubimoreka plotly

Tema 1.4 ITocTpoeHnEe OCHOBHBIX THUIIOB
JrarpaMm # rpaukoB

Pasznen 2. Cratuctuka

Tema 2.1. Ananu3 HaOopa JaHHBIX C TTIOMOIIIBIO
uHctpymenTta Juper Notebook

Tema 2.2. bubnmorexku Pandas u Numpy 2 2 8
Tema 2.3. [lokazaTenu LeHTpa pacnpeeaeHus
Tewma 2.5. Ilokazarenu Bapuanuu

Tema 2.6. Koppemsinus, mapagokc Cumiicona




Paznen 3. [IpoBepka CTaTUCTUYECKUX TUIOTE3
Tewma 3.1. p-3Hauenue

Tewma 3.2. JloBepuTeIbHBIC HHTEPBAIBI 2 2 8
Tema 3.3. A/B TectupoBanus

Tema 3.4. baliecoBCKUI CTaATUCTUYECKUU BEIBOJ]

Paszgen 4. Metoasl ONITUMHU3ALINN

Tema 4.1. I'pagueHTHBIN CIyCK

Tema 4.2 Meton HeloTOHA M KBa3MHBIOTOHOBCKHE
METOJIbI

Paznen 5. Coop u 00paboTka JTaHHBIX

Tewma 5.1. M3Breuenre qaHHBIX U3 BEO-pECypcoB
Tema 5.2. Mcnionp30BaHue NporpaMMHBIX
uHTepdercoB

Tema 5.3. API

Tema 5.4 UccnenoBanue qaHHBIX

Tema 5.5. Ounctka u popmaTupoBanue

Tema 5.6. llIkanupoBanue

Tema 5.7. CHukeHHUE pa3MepHOCTU

Tema 5.8. YnpaBineHue 1aHHbIMU

Paznen 6. MammaHOe 00yueHue U HEHpOHHbIE
CeTH

Tema 6.1. MonenupoBanue

Tema 6.2. CMmelieHue u qucnepcust

Tema 6.3. IlepuentpoHsl

Tewma 6.4. MeTon 00paTHOTO pacpOCTPaHCHUS
OIINOKHU

Tema 6.5. [Ipumepsl moaeneit

Paznen 7. O6paboTKa €CTECTBEHHOTO S3bIKA
Tema 7.1. Obnaka cioB 2 2 8
Tema 7.2. N-rpaMMHBIC MOJIENH SI3BIKA

Pasznen 8. PaGora ¢ 0azamu qaHHBIX.

Tema 8.1. UacTpymenTs! ams pabotsl ¢ B/] B
python 2 2 9
Tema 8.2. Spark u PySpark

Tema 8.3. OnTuMu3aIus 3arpocoB

Tema 8.4. Ilogzanpockl 1 MHIEKCUPOBaHHE

Paznen 9. PactipenienieHHbIE BHIYUCIECHUS
MapReduce

Tema 9.1. 3amaya momcyéra 4acTHOCTH CJIOB 2 2 9
Tema 9.2. Peanmuzarus MapReduce
Tema 9.3. Hadoop

HUrtoro B cemectpe: 17 17 74

Hroro 17 0 17 0 74

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HETOCPEICTBEHHOM  BBINTOJHEHUHT
Oo0y4yaromKUMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AeATENTFHOCTHIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB ¥ TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.




Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

HasBanue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Busyanuzanus gaHHbIX

Cratuctuka

[IpoBepka cTaTUCTUUECKUX THUIIOTE3

MeToabl OIITUMU3AIIUNA

Co6op u 06paboTKa TaHHBIX

MarmmaHoe o0ydeHre U HEUPOHHBIE CETH

O06paboTKa ecTeCTBEHHOTO SI3bIKA

PaGora ¢ 6azamu JaHHBIX

© o N o gl AW N

Pacnipenenennsie Beruucienus MapReduce

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATH

Tembl mpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

W3 HuX No
Ne | Temsl npaktudyeckux | @opmel IpakTU4EeCKUX | TpyaOoeMKOCTh, |MPaKTUYECKOM |pasiena
/o 3aHATHN 3aHATAN (qac) MOJATOTOBKH, | JUCIIUII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOCMKOCTh TPUBEEHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanme nabopatopHbix paboT TpyAOCMKOCT®, | MPAKTHUCCKOH | pasiieina
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI
Cemectp 1
1. BusyanusupoBaTh gaHHbIC (BbIIaHHBIC 1 1 1
MIPENo/IaBaTesieM) ¢ TOMOIIBI0 OMOTHOTEKH
matplotlib, seaborn, plotly
2. PaccuuTath P-ypoBeHb 3HAUNMOCTH 2 2 2-3
ucnosb3ys oubimoreku Numpy u Pandas st
MPOBEPKHU HYJIEBOM TUIIOTE3BI O TOM, YTO
CpeaHee 3HAUCHHE BBIIAHHBIX JTaHHBIX
paBasietcst N.
3. OnpenenuTs NPOIEHT HAOIIOICHUH, 2 2 2-3
ucnonb3ys oubmmorekr Numpy u Pandas,
(naHHbBIC BBIAAHBI IPENO/IABATEIIEM) HE
MpEeBBIIAIONINE YKa3aHHOE Z-3HaueHUE.
4. Haiitn MuaIMYM QYHKITUHM IBYX 2 2 4
MEPEMEHHBIX METOJIOM I'PaJINEHTHOTO CITyCKa
C TIOCTOSIHHBIM IIIarOM, TPOBEPHUB




MPUMEHUMOCTh METOa K 33JaHHOMN (YHKITUH.
Jliist perieHust HEOOXOIMMO COCTaBUTh
KOMITBIOTEPHYIO mporpamMmy Ha SIT python.

C nomortnkto (mapcunra) Parsing coopartb
JTAHHBIE C COI[MAILHON CETH «B KOHTAKTE», IO
IIPUBEIEHHON TEMATHUKE.

Ucnone3ys nanueie u3 SJIP, npoussectn
MpeaABapUTCIIbHYIO OYUCTKY U CHU3UTH UX
pPa3MepHOCTb.

Pazpaborare Ha SI1 python nporpammy
«craM-(QUIBTP» 10 METOy HAHBHOTO
0allecOBCKOTO KJIacCH(PHUKATOPa

Co3math 1 HAMOJTHUTH 0a3y TaHHBIX (JTaHHbBIE
BBIJIAIOTCS MIPETOaBaTeNIeM) C TOMOIIBIO
oubnmorexku PySpark

[IpenobpaboTaTh 1 OUUCTUTH JaHHBIX U3 SJIP,
¢ oMotk uHCTpymMenToB Numpu u Pandas,
a 3aTeM C MOMOIIbI0 MHCTPYMEHTOB Spark u
PySpark. C momompo OHOIHOTEK IS
BU3yaJIU3aluu Ha rpadukax
MPOJICMOHCTPUPOBATh CKOPOCTh 00pabOTKH,
CPaBHHUTbH BEIOPAHHBIC METO/IBI.

Bcero

17

17

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarOIIuXCs
Buapl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0HIIE 7.

Tabmuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHoi# paboTh
qac qac
1 2 3
W3ydenue TeopeTuyeckoro Marepuaia
37 37
nucturuHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 15 15
ycneBaemoctu (TKYVY)
Homamuee 3ananue (/13) 12 12
Kontposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka k IpOMEKyTOUYHON 10 10
arrectaruu (I1A)
Bcero: 74 74




5. Ilepeuensb yueOHO-METOUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSATEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOYJTIO)

Y4eOHO-METOAMYECKUE MaTepHalbl I CAMOCTOSTEIbHOW PabOThl OOYYArOMIMXCsl YKa3aHBI B
mar. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeuyeHpb neUaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Tab6mmia 8— IlepeueHp MeYaTHBIX W AJIEKTPOHHBIX YYCOHBIX U3JaHUN

KommyectBo
SK3EMILLIPOB B
Tudp/ bubnuorpaduueckas OubmoTeKe

URL anpec CCBLJIKa (kpome
AIIEKTPOHHBIX

AK3EMILISIPOB)

https://znanium.com/catalog/document?id=384029 | IlleBueuko A.C.
YucneHuble METONEL. - M.:
NHOPA-M, 2022.

https://stepik.org/course/76/syllabus KapnoB A. OcHOBBI
CTaTHCTUKH

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOM ceTH «/HTepHEeT»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHUS JUCIUIUINHBI
npuBeseH B Tadmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL agpec HaumenoBanue
https://stepik.org/ Crenuk
https://lib.guap.ru/jirbis2/index.php | DnekTponnas 6ubnmuorexka I'Y AIT
https://www.elibrary.ru baza merognueckux mocoOuii U HAYYHBIX cTAaTEH

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp MTPOrpaMMHOTO O0OECHEUEHUS, HCIOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa3oBaTENBFHOTO MpOoIiecca MO AUCIUIIINHE.
[lepedeHp UCIONB3yeMOTr0 IPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadmnure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs

Ne n/mt HaumenoBanue
1. [Maker mporpamm Anaconda
2. YandexShape (moctyn ¢ uHTEpHETOM)
8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MPoIlecca Mo JUCITUILTHHE
[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

‘ Ne /i1 ‘ HaumenoBanue



https://znanium.com/catalog/document?id=384029

L | https://www.python.org/about/help/ - opuumanbhbiit cipasounuk no ST python

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepuaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, IPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuanibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue coCTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpy HEOOXOMMOCTH )

1 JlekunoHHas ayIuTOpUs

KommnbrorepHslii kinacce 24-12 xopmyc

I'actemno

10. Ouenounsle cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTALlUU
00ydJaronuxcs Mo IMCIUILIMHE TPUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOHN aTTeCTalluu

Bua npomexyTo4HoM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIpoOCOB;
3agaun.

10.2. B kayectBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK 00YJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCHUTETa,  IpaBUja
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUN
5-0ayupHas mKana

XapaxtepucTuka chpopMUpOBAHHBIX KOMIIETEHIIUIHA

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JONOJHUTEIBHON JMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJOXKEHUS C MPAKTUYECKOU
JESATENHOCTBIO HAIPABJICHMUS;

— yMell0 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAJICET CUCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TREpI0 YCBOMJI IPOTPaMMHBINA MaTepHuall, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOWU
JIUTEPaTypHhl;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAyYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»
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Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEIIHHO .
GATeHOY — HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HarpaBJICHUS;
— c11a00 apryMEHTHPYET Hay4HBIE TIOJIOKCHHUS;
— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YAaCTMYHO BJIJICeT CUCTEMON CIeNMATN3UPOBAHHBIX MOHSITHHA.
— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuana;
— JIONTyCKaeT  CYIIECTBEHHBIC  OMMOKM W  HETOYHOCTH  IIpH
«HEYJIOBIICTBOPUTEIIHLHO .
paccMOTpeHHH MPOOIEM B KOHKPETHOM HalpaBJICHUY;
«HE 3a4YTEHO»

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OPMYIUPYET BEIBOJOB M 000OIIIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS UITH UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon
Ne i/t [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa HHKaTOpa
Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO
Bormpocsr (3amaun) nist 3avera / aud . 3adera npeacrarieHsl B Tadnwuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera
Ne i/t [Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3auerta I/IH,Z[II/I<I?£FOpa
1 Kakue ¢pynkmmm 6ubanorex Buzyanuzanuu? [lepeunciaure IK-5.3.1
OMOIMOTEKH BU3YaTU3AINH.
2 ['enepanbHas COBOKYITHOCTh M BBIOOpPKA. IK-5.V.1
3 Tunsl nepemMeHHbIX. [lepeuncnuTe, TpUBECTH TPUMEPHI [IK-5.B.1
WCIIOJIb30BaHUs U yKa3aTh MX CBOICTA.
4 MepbI IEeHTpaIbHOW TEHICHITUH. I1K-6.3.1
5) Mepbl U3MEHYHBOCTH. I1K-6.V.1
6 KBaprunu pacnpenenenus. HopmanbHoe pacnpeneneHue. ITK-5.3.1
7 LleHTpanpHas npuienbHas TEOpeEMa. I1K-5.V.1
8 JloBepuTebHbIE HHTEPBAIIBI CPETHETO. I1K-5.B.1
9 p-ypoBeHb 3HaunMOcTH. Pacckazath 00 uaeu cratuctuyeckoro | [1K-6.3.1
BBIBO/JIA.
10 t-pacnpenenenue, t- KpuTepum. I1K-6.V.1
11 JlucnepcuoHHbIN aHAIU3. I1K-5.3.1
12 [ToHsiTHE KOPPEALIUHN. IIK-5.V.1
13 A/B TectupoBaHusl. I1K-5.3.1
14 Pacckasare 0 METOaX ONTUMU3AIINY . I[IK-5.V.1
15 CO6op nHbOpMaIIUU U TAPCUHT PECYPCOB. I1K-5.B.1
16 API — Tunel coeuHEHUS. I1K-6.3.1
17 [Tpeno6pabotka nanueix. Kak npoucxoaut, uro npumensiercs. | [1K-6.VY.1
18 CHM)KEHUE pa3MEPHOCTH JAHHBIX. I1K-5.3.1
19 MaremaTruueckasi MOJIeIb HEeHpOHa I[IK-5.V.1
20 MeTto1 00paTHOTO PAaCIPOCTPAHECHHUSI OIIHOKH IT1K-5.B.1




21 [TpocTost TuHElHas perpeccus I1K-6.3.1
22 MHoOXeCcTBEHHAas IMHEWHAs! pPerpeccus I1K-6.VY.1
23 Urto Takoe JepeBO MPUHATHS PEIICHUIN? ITK-5.3.1
24 HelipoHHble ceTu IpsMOro paclpocTpaHeHUs] IIK-5.V.1
25 Kiacrepuzarusi. [1IK-5.B.1
26 METOJI COMILTMPOBaHUs 10 [ nO6Cy I1K-6.3.1
27 Meromuka paborsl MapReduce? I1K-6.V.1
28 Teopema baiieca IT1K-5.3.1
29 [Tapanokc CumMiicona I1K-5.V.1
30 MeTtoap1 60pB0BI ¢ TIepeodydeHuEM I1K-5.B.1

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI
MpeICTaBICHEI B Ta0wmie 17.
Ta6mmia 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

Ne /i1 [IpumepHbIil IepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS
B KYpPCOBOM pabOTHI

He npenycMoTpeHo

Bompocer it mpoBeneHUsS TPOMEKYTOYHOM aTTeCTAllMM B BHJE TECTUPOBAHHUS
npeICTaBICHbI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB
MHJMKAaTOpa

He npenycmorpeno

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBieHbl B Tabuie 19.

Ta6mmia 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPENCNSAIONIMEe  MPOLEAYyphl  OLICHUBAHUS
UH/IMKATOPOB, XapakTepU3YIOIIUX HSTanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyOIIMX MOPAJOK W IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTalMi 00yJaroIuXcs
I'VAIL

11. Meroauveckre yka3aHus AT 00y4YaIOMIUXCs IO OCBOCHUIO AUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus I OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuana (eciu npedycMompeHo yYyeOHbiM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHMHOE, CHCTEMHOE,
riyOOKoe W sICHOE H3JIoKeHHe ydeOHOoro Mmarepuana. HasHaueHHe COBpeMEHHON JEKIMH B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOPMALMIO MO TEME, 2 B OCBOCHUH
dbyHIaMEHTAIBHBIX TpOOJIeM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusl BBINOIHIET METOO0JOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WH(POPMALMOHHYIO (YHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHOW oOjacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MPEJICTaBICHHE O AUCLUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU JUCIUILTHHAMH.

[I1aHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuaa;




— nonyquHe COBpGMeHHBIX, OECJIO0CTHBIX, B3aMMOCBSI3aHHBIX 3HaHHﬁ, ypOBeHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSATCIBHOTO TBOp‘-IGCKOFO MBIIJICHU .

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSTEIIHHOM paOOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHA HAYKH W TEXHHKH H O
MIPOTHO3€ WX Pa3BUTHS Ha OJNFMKAUIIINAE TOJIBI;

— HayLII/ITI:CH METOANYCCKHU 06pa6aTBIBaTB MaTepI/IaJI (BI:II[CJ'DITI: T'JIaBHBIC MBICJIN U
ITOJIOKCHUA, HpI/IXO,Z[I/ITI: K KOHerTHBIM BBIBOAAaM, HOBTOp}ITb nux B paSJII/I‘IHBIX
bopMyTUPOBKax);

— nonyquHe TOYHOI'O ITIOHUMAaHHA BCEX H€O6XO,Z[I/IMBIX TepMI/IHOB 148 HOHHTHﬁ.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  CIIAiIoB U
UCIIONIb30BaHMEM pa3laTOYHOTO MaTepuaja TMPU MPOBEACHUU KOPOTKUX ITUCKYyCCHU 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICITbHBIX TEMATHUK TI0 TUCIUTIINHE.

11.2. Meroauyeckue yka3aHUsS MJIs OOYYaIOIMIUXCS IO BBITOJHEHHUIO J1A0OPATOPHBIX
paboT (eciu npedycmompero yueOHbIM NAAHOM NO OAHHOU OUCYUNTUHE)

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT OOy4aIOmMUNUCS MODKEH YIIyOWTh |
3aKpEeNUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETH COBPEMEHHOM METONUKONM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(pUKAUOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

Brimonnenue 51ab0paTopHBIX pabOT OO0y4aroIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpeNesiseMoil y4eOHbIM IUITaHOM, M OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHre CIETYIOINX OCHOBHBIX 3aj1a4 00y4Jaroerocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIEAOBAaHHUS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIHUILINHBL,

— 3aKperuieHHe, Pa3BUTHE W JIETAIM3AIMs TEOPETUYSCKUX 3HAHHM, MOJYYEHHBIX Ha
JCKITUSX;

— TIONy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENbHOHW  paboOThl ¢ J1abOpaTOpPHBIM
000opyI0BaHUEM U MPUOOPAMH.

11.3. Meroauyeckue ykazaHus JUIsl OOyJaIOIMIMXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHMS] CaMOCTOSTENIHPHOW pabOThI, 00yJarOUTUACs BHITIOJHAET PaboTy 1o
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJaBaTeNsi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHS.

Jnst oOywaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, camMoCTOsiITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecoo0pa3Hoe IaHupOBaHUE paboyuero BpeMEHH, KOTOpOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TEpUOJ OOYUYEHHS, TOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepUallaMH,  HANpaBISIONIMMU  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUI MaTepHal 1Mo TUCIUILIHHE;

— METOJIUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Uit 00ydJarommxcst
1o 3a049HOU (popme oOydeHwHs).



11.4. Meroauyeckue yKazaHUA I OOYYArONIUXCS TI0 TPOXOXKIEHUIO TEKYIIETo
KOHTPOJISI YCTIEBaeMOCTH.

Tekymuii KOHTpPOJIb YCIEBAEMOCTH MPEAYyCMAaTPUBAET KOHTPOJIb KAayeCTBA 3HAHMI
00yJaromuXxCcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUTUIAHBI.

11.5. Metoauyieckue ykazaHUs JJIs OOy4YaIOIUXCsS MO MPOXOKIACHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexyTouHass  arrectanus  OOyYaIOIIUXCS  MPEAYyCMaTpUBAeT  OIICHHBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, NOJYyYEHHBIX OOYyYaIOIIUMCS B XO/I€ U3yUCHHS
y4eOHOM NTUCIUTUTMHBI B LIEJIOM UM MIPOMEXKYTOUHAs (TI0 OKOHYaHUH CEMECTpPa) OIICHKA 3HAHUU
0o0y4aromuMcs 1Mo OTAENIbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTECTallMOHHON OIICHKOM «3auTeHO»
WIH «HE 32U4TEHOY.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




