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1. Ieap u 3aaa49u JUCIUILIHHBI
Heab AMCHUIIIMHBI

Llenpro TUCHUIUTMHBI SBISIETCSl H3YYSHHE MPEJICTAaBICHUS 0 cOope, 00paboTKe W aHAIHM3€ NaHHBIX,
MIPUHIIMIIOB 00pa0OTKH JaHHBIX, 3aJa4d KJIacCU(UKAUU ¢ 0OyYEeHHEM, MOMCKA aCCOIMATUBHBIX TPaBUI,
9JIEMEHTaMH KJIACTEPHOTO aHaIIN3a.

3agaun IMCHUIIIHHBI

OCHOBHBIMU 337Ja4aMU U3YYEHUS JUCIHHUILTUHBI ABISIOTCSA:

* U3Yy4YCHHUE COBPEMEHHBIX METO/IOB aHAJIM3a JIaHHbIX;
* HU3y4yeHHue NpodiieM, BO3HUKAIOUINX P aHATIN3E JaHHBIX, U IyTeH UX pelIeHHUs,
* cdopMupOBaTH HABBIKU aHAN3A JAHHBIX PA3THYHON MPUPOIBL.

2. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Jucuumivna BBenenue B aHanW3 JaHHBIX OTHOCHUTCS K pasfeny AMCHUIUIMH 10 BBIOOPY
(b1.B.JIB.03.02) moaroToBKM CTYAEHTOB I10 HampaBieHHi0 moaroroBku Oakamaspo 09.03.03
[Ipuknannas uHpopMaTHKa.

IIpepekBU3NTHI AUCHUNIHMHBI:

Jns ocBOGHMS [aHHOM JUCLHUILIMHBI CTYJIEHT JOJDKEH BJAaJETh OCHOBHBIMM ITOHATUSMH
aucuuIuiiH OOBbeKTHO-OPHUEHTUPOBAHHOE POrpaMMHUpoBaHue, ba3bl JaHHbIX, MeToAbl ONTUMU3ALUYT U
TeopHsl MPUHATHUS perieHnit, CTPYKTYphI U allTOPUTMBI 00paOOTKH JaHHBIX.

IMocTpeKBU3UTHI AUCHUTLIIHHBI:

OcBoeHMe JaHHOW JUCHMIUIMHBI JOJDKHO TIOJArOTOBUTH CTYIEHTOB K JajibHEHIIEMY
00pa30BaHUIO B 00JACTU BBIYMCIUTENBHOM TEXHMKM M cHcTeM 00paboTKM HH(OpMaluu, NpU3BaHBI
MIOATOTOBUTH K IIPOXOKIEHUIO POU3BPACTBEHHBIX IPAKTHUK, K HAYYHO-MCCIIEA0BATEILCKOM padoTe.

3. (I)opanyeMble KOMIIETCHIIMUA U HHAUKATOPLI UX JOCTU/KCHUA 110 JUCHUIIJIMHE

Kon Kon n HaumeHoBaHUe HHAUKATOPA 10CTHKECHUS
Conepxanue KOMIETEHINH
KOMIIeTEeHI[HH KOMIIeTEeHI[UH
[IKC-2 Criocoben npooauth | [IKC-2.1 - 3Haer TpeOoBaHUS K KOMIILIOTEPHOMY
dhopmanuzanuio NpeJIMETHON | MPOTpaMMHOMY 00ECTIEUCHHIO; BUJIbI TEXHUUECKON
obnactu C OCJIbIO CO31aHusA CHeLII/I(bI/IKaLII/II/I Ha IpOrpaMMHbIC KOMIIOHCHTHI U UX
WH(POPMAIIMOHHON CUCTEMBI B3aUMOJICHCTBHE; METObI IPOCKTUPOBAHUE

KOMIIBIOTEPHOTO MPOTPaMMHOTO 00ecTieueHHs

[IKC-2.2 — YMeeT npuMeHsTh TpeOOBaHUS K
KOMITBIOTEPHOMY TIPOIPaMMHOMY 00O€CTICUEHHIO;
pa3pabaTbiBaTh TEXHUYECKUE CIIC(HUKALINN Ha
MPOrpaMMHBIE KOMIIOHEHTHI M UX B3aUMOJCHCTBUE;
MPUMEHSTH METObI TPOSKTHPOBAHUS KOMITBIOTEPHOTO
MIPOrpaMMHOI0 00ecIeUeHus;

[1K-2.3 — Bnaneer merojjamu pa3pabOTKu TpeOOBaHHH
K KOMITBIOTEPHOMY NpPOTPaMMHOMY OOECIIEYEeHHIO,
TEXHUYECKUX  CleNu(HKauii Ha  MpOrpaMMHbBIE
KOMIIOHEHTBI, METOaMHU MPOEKTHPOBAHUS
KOMIIBIOTEPHOT'0 MPOTrPaMMHOT0 00eceueHHS.




4., CTpyKTypa U cofep:KaHHue TUCIUNINHBI (MOTYJIs1)
4.1. CTpykTypa QIMCHUNJINHBI (MOTYJIs1)
OO01mmas TpyA0€MKOCTh TUCHUIUIMHBI (MOAYJIS) COCTABIISET 2 3a4eTHbIC equHUIIbI (72
aKaJCMHYCCKHX Yaca).

TpynoemMKocCTs,
aKaJl. 4acoB
Bun paGotsl
ceMecTp BCETO
6
O0111as1 TPY/10EMKOCTh 72 72
KonTakTHas padora: 48 48
Jlexrun (JIek) 14 14
JlabopaTopubie paboTsI (J1ab) 30 30
KonrakTHas padora B nepuo Teoperudeckoro ooydenus (KoutTO)
(IIposedenue mexkyuwux KOHCYIbmayull U UHOUBUOYATbHASL paboma co 4 4
cmyoenmamul)
KonrakTtHas pabota B nepuo npomexyrounoii arrectanuu (KontllA) 0 0
ITpomesxyTouHas aTTecTanus 3a4eT 0 0
CamocrosiTesibHas padora: 24 42
0 0
- camocmosmenbHoe U3yyeHue pasoeios (nepevuciums); 0 0
- CAMON0020Mo8Ka (Mpopabomka u no8MmMopeHue 1eKYUOHHO20 6 5
mamepuana, Mamepuana y4eOHukos u yuebnvix nocooutl);
- 10020MOBKA K 1aDOPpaAmMopHbIM 3AHAMUAM, 12 12
- N0020MOBKA K KOJLIOKBUYMAM, 2 2
- N0O20MOBKA K NPOMENHCYMOUHOU ammecmayuy u m.n.) 4 4

4.2.PacnipeneieHde BHAOB PpadoThl W HMX TPYJAOEMKOCTH IO pa3aejam
AMCHUIUIMHBI (MOTYJIs1)

Buser yueOHO# paboTh (B
gacax)
KOHTaKTHast %
DOpMBI TEKYILETO KOHTPOJIS
Ne Pasnen gucuuruivael/ ° ° Z p Y p
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Marematrdeckuit armapar (refresher). YCTHBIN onpoc 1o Teme
1 Bsenenue B mogyns NumPy. OcHOBBI 2 4 4 JICKIIMH.
' pabotsl ¢ Pandas. Pa3BenpiBaTensHbII [IpoBepka nomaiHero
aHaJN3 JaHHBIX. 3a/1aHus.
VY CTHBIN OIpoc Mo TeMe
5 Busyanusanus nanssix. [Ipeacrasnenue 6 5 4 4 | exumu.
' PE3YNBTATOB UCCIIEAOBAHNUS. IIpoBepka noManiHero
3a7aHus.
Pabora ¢ TexcroBbIMU JaHHBIMU. COOp YCTHBII OIPOC 110 TEME
3 JIAHHBIX U3 OTKPHITBIX HCTOYHUKOB. 9 6 4 | Hexuwm.
' HpeZ[BapI/ITCJ'II)HaSI 06p360TKa TEKCTOBBIX HpOBepKa JIOMAIIIHET O
JaHHbIX. TeKCTOBBIN aHaIu3. 3a/1aHMs.




YCTHBIH OIpoc MO0 TeMe

. JIEKIIUH.
4, Amnanus cereii 2 6 4
IIpoBepka gomaliHero
3aJlaHusl.
VY CTHBIN OIIpoc IO TEME
BBenenne B MammHHOE O0YUEHHE.
JIEKIIUH.
5. Monyis sklearn. 3amauu KiaaccuhUKaLAH 2 6 2
N IIpoBepka nomManiHero
U THHEWHBIC MOJIEITH.
3aJlaHusl.

YCTHBIN onpoc 1o Teme

6 Hepesss pemenuii. CinyqaifHbIH Jec. 5 4 o | JleKuuu.
' Ancam6mu Moierei. [IpoBepka nomamniaero
3a/1aHHUs.
7. 3auem 0 0 4
umozo 12 30 24

4.3.Conep:xkanue pa3aesioB JTUCHUINTIHHBI

Tema 1. Maremarnueckuii anmapart (refresher). Beenenne B mMoayir NumPy. OcHoOBbI
padoTtsl ¢ Pandas. Pa3BenbiBaTeIbHbIH aHAIN3 JAHHBIX.

MaremaTnueckuil anmapar Ui aHajiu3a JaHHBIX: BEKTOPBI, MaTpUIbl, (GYHKLIUU U MIPOU3BOJIHBIE.
Ocob6ennpie Tunbl gaHHbIX B NumPy. PaGora ¢ Bekropamu u Matpunamu. BberauciieHue TIaBHBIX
CTaTUCTMUYECKMX METpUK ¢ momoulbto NumPy (cpennee, mMeauana, mozaa, aucnepcus. Beenenue B
MOy b 715t paboThl ¢ uncinoBbiMU JaHHBIME NumPy (Numerical Python). OcobenHbie TUTIBI JaHHBIX B
NumPy. PabGotra ¢ BektopamMu M Marpuuamu. BBeaeHue B Moaynb ais paboThl ¢ TaOIMYHBIM
npencraBicHueM NaHHBIX Pandas. [IpeoOpa3oBanue cinoBapeit B Tabmuunbii Gpopmar Pandas, 3arpyska
JAHHBIX U3 BHELIIHUX UCTOUHUKOB. OCOOCHHOCTH (PMIIbTpALUU M 0OpallleHHsI K JaHHBIM.

Tema 2. Buzyanuszanus nanubix. [lpeacrabiienne pe3yibTaToB Hcc/Ie0BaAHUSA

BBenenue B Buzyanuzanuio JaHHBIX. HioaHCH BU3yanu3aluy JTaHHBIX U IPUHIUIIBI YEJIOBEYECKOTO
Bocnpusatusa. [IpaBuma co3manus xopomwmx Buzyanuzanuil. OO030p pa3nUYHBIX BUIOB TpaduKOB
(ructorpamma, Oap-4apT, CEKTOpHas aUarpamma, JIMHEHHbIe rpaduku, TpadUuK paccesHUs, TEIUIOBas
KapTa u T.1.). OCOOEHHOCTH pa3HbIX BUJIOB TpaMKOB U X UCTIOIH30BAHUS.

Tema 3. PaGora ¢ TekcToBbIMM AaHHBIMH. COOpP JaHHBIX M3 OTKPBITHIX HCTOYHHKOB.
IIpexBapure/ibHasi 00pad0OTKA TEKCTOBBIX JAHHBIX. TeKCTOBBII aHAIU3

Beenenve B ananmu3 Tekcra. [Ipumenenune B momuronoruu. OCOOEHHOCTH MOATOTOBKH JAHHBIX.
Ananu3 tekcra. JlarenTHOEe pa3menienue upuxie.

Tema 4. Anaau3 cerei

Beenenue B ananmu3 cereil. OCHOBHbIE METPUKM M MapaMeTphl ceTeil. BBeaeHwe B MOIyIb
NetworkX. IloaroroBka naHHbIX ajisi aHanmu3a ceredd. [Ipumepsl Bu3yanuzaluu ceTe Ha MpuUMepe
JTAHHBIX U3 COLIMAJIBbHOM CETH.

Tema 5. Benenne B mammHHoe o0yuyeHue. Moaynab sklearn. 3agaum kiaccumpuxanuu u
JINHEeHHbIE MO/Ie/IH.

Beenenne B MammHHOe oOydeHue. OOydeHue ¢ yuuteneM u 0Oe3 yuurend. IIpoGiema
nepeobydenus. Perpeccuonnbsie Moaenu. Meroa HaMMeHbIIUX KBaapaToB. Jloructudeckast perpeccusi.
Pemenne 3amau  kjacrepuzaumu. Mepbl  paccrosHus.  OO030p  aJrOpUTMOB  KJIACTEpPH3alMU
(MepapxudecKue aaropuTMbl, aITOPUTMbI KBaJJPATUYHON OIIMOKH, BBIIEICHUE CBA3HBIX KOMIIOHEHT).

Tema 6 /lepeBbsi pemiennii. CiryuaiiHblii 1ec. AHcamM0J1 MojIestei
Beenenue B ancam6su mozeneit. Ctokuur u Osrrunr. Ciyvaiinsiii gec. bycrunr. Ipaktukym 14.
Pa36op nmpumepos. [loctpoenue ancambieir Moseneil Ha Habope AaHHbIX “TUTaHUK”.



4.4, Tembl ¥ IUIaHBbI JTA00PATOPHBIX 3aHATHI

JlabopaTopHoe 3ansitue Nel (4 4.)

Tema Tema 1. MaremaTuueckuii annapar (refresher). BBenenune B moxyas NumPy. OcHoBBbI
padotsl ¢ Pandas. Pa3BenbiBaTe/1bHbIH aHAJIN3 JAHHBIX.
Bonpocul 01 06cyacoenus:

1.
2.

MareMaTHuecKui anmapar Ajs aHaIu3a JaHHbBIX: BEKTOPBI, MAaTPULbL, (DYHKIIMU U IPOU3BOIHBIC.
Oco6ennsie Tumbl JaHHBIX B NumPy. PaGoTa ¢ BekTopamu u Matpuiiamu. BerauciaeHue TiiaBHbIX
CTaTHUCTUYECKUX METPHK C nomoisio NumPy (cpennee, Meauana, Mojia, AUCIIEPCHSL.

Monynb st pabotsl ¢ yucinoBbiMu AaHHBIMH NumPy (Numerical Python). OcoGennbie THIbI
nanHbIX B NumPy. Pabora ¢ BekTopaMu 1 MaTpuIiaMu.

Monayns st paboTel ¢ TaOMWYHBIM MpejcTaBieHHeM naHHbIX Pandas. I[IpeoOpazoBanue
cioBapeii B TaOmuuHblii (opmar Pandas, 3arpy3ka AaHHBIX W3 BHEIIHUX HCTOYHHUKOB.
OcobenHocTy (GUIBTPALIUU U OOPAIICHHS K TAHHBIM.

Bolunicnenue riaBHBIX CTaTHCTUYECKUX METpHK ¢ nomoiibto NumPy. PaGota ¢ TabmuuHbIMu
nanHbsiMu B Pandas

[TpoBeneHme pa3BenbIBaTEILHOTO aHAIM3a NaHHBIX B Pandas Ha mpumepe JaHHBIX O Maccakxupax
“Turanuka” (0a30BbI TPECHUPOBOYHBIM HAOOP JTAHHBIX ).

JlaGoparopnoe 3ansTue Ne2 (4 u.)

Tema Busyasmsanus naHubix. [Ipeacrasienue pe3yjbTaToB HCCAEA0BAHMUS
Bonpocul ons obcyscoenus:

1.
2.
3.

HroaHchl BU3yanu3anuy JaHHbIX U IPUHIMIIBI YEIOBEYECKOTO BOCTIPUATHS.

[TpaBuia co3aHus XOPOLIMX BU3YaTIH3aLMH.

O0630p pa3zanuHbIX BUJIOB rpaduKoB (TUCTOrpamMma, 6ap-uapT, CEKTOpHas Auarpamma, JMHEeHHbIe
rpaduku, TpaduK paccesHUs, TEIUIOBas kaprta U T.1.). OCOOCHHOCTH pa3HBIX BUIOB TpadUKOB H
WX UCTIOJIH30BaHUSI.

Co3nmanne pa3TMYHBIX BUAOB BU3YaTW3allMii Ha CHHTETUYECKHUX JAaHHBIX M TPEHUPOBOUYHBIX
Habopax aaHHbIX. Co3JaHME BU3yalU3alUW A pa3BelbIBAaTEbHOTO aHaliW3a JaHHBIX IS
Habopa maHHBIX O mnaccaxupax “‘Turanuka”. Pabota ¢ manHeiMu Gapminder B Pandas
(https://www.gapminder.org): pa3BeabIBaTeIbHbIN aHAIN3, IPEOOPA30BAHNE TAHHBIX.
Bocco3nanue Buzyanuzanuu Gapminder (3aBUCUMOCTb MPOAOIDKUTENBHOCTH >kK3HU oT BBII Ha
IyL1y HACEJICHHUS).

CoznlaHue WHTEpaKTHBHBIX BHM3yalM3alluidi M OTYETOB C NoMouIblo HHcTpyMeHTa Plotly.
(cozanue TEmIoBBIX reorpapuueckux KapT, HHTEPAKTUBHOTO My3bIPhKOBOTO TpaduKa).

JlaGopatopnoe 3ansTue Ne3 (6 u.)

Tema Pabora ¢ TexkcToBbIMH JaHHBIMU. COOp [JaHHBIX M3 OTKPBITHIX HCTOYHUKOB.
IIpenBapurenbHast 00padoTKa TEKCTOBBIX JAHHBIX. TeKkcTOBBIN aHAIN3
Bonpocul 0n1 06cysrcoenus:

1.

Benenue B ananus tekcra. [Ipumenenue B monutonoruu. OCOOEHHOCTH MOATOTOBKH JIaHHBIX.
AHanu3 tekcta. JlarenTHOE pa3mernienue Jupuxie.

COop maHHBIX 71 TEKCTOBOTO aHAIM3a C HOBOCTHBIX caliTOB. [10roTOBKA JaHHBIX JUIsl aHATH3A.
Ucnons3zoBanne moxeneir Word2vector. AHanmu3 TekcTa, COOpaHHOTO W3 COLMAIBHON CETH
(KOMMEHTapHH MoJIb30BaTeneil).

ITocTpoeHne nmpeacka3aTebHbIX MOJEIEH.



JlaGoparopnoe 3ansaTue Ne4 (6 4.)
Tema Anauam3 cerei

Bonpocuvl ons obcyscoenus:
1. OcHoBHbIE METPUKH U MAPAMETPHI CETEH.
2. Mopynps NetworkX.
3. TloaroroBka HaHHBIX JUIS aHAJN3a CETEH.
4. Ilpumepsl BU3yanu3aluy CETEH Ha IPUMEPE NaHHBIX U3 COLIMAIILHOU CETH.

JlaGopaTopnoe 3ansTue Ne5 (6 u.)

Tema Bpenenme B MamuHHOe oOy4deHue. Moayab sklearn. 3agaum kaaccupukanum u
JUHeHHbIe MOJeJIN.
Bonpocuvl ons obcyscoenus:

OCHOBHBIE TIOHSATHUS MALTMHHOTO O0YUEHHS.

OOyueHue ¢ yaureseM U 0e3 yauTers.

[TpoGiiema nepeoOyveHHUS.

Perpeccuonnsie Mojenu.

MeTtoa HauMEeHBIITNX KBaJpPaTOB.

Jloructuueckas perpeccus.

Pemenue 3amaq knacrepusanuu. Mepsl pacCTOsSHUSI.

ANTOpPUTMBI KJIacTepU3alluu (MepapXUUYeCKue alIrOPUTMBI, aJrOPUTMbI KBaJPAaTUYHON OIMIMOKH,

BBIJICIICHUE CBSI3HBIX KOMIIOHEHT).

9. bubmuoteka sklearn. IlocraHoBKa TrHIIOTE3Bl, NpPEeOOpa3oOBaHWE JaHHBIX W IOCTPOEHUE
PErpecCUOHHBIX MOJIeNel JuIsl 3a1a4M ¢ naccaxkupamu “Turanuka”.

10. ITocTpounslii pa3zdop anroputma kiactepuszanuu. [IpoBepka ero paboThl Ha CHHTETHYECKUX
TAHHBIX (MPHCHI, CITydaiiHbIe (OPMBI).

11. IlpumeHeHue aaropuTMa KiacTepusalud K Habopy JaHHbBIX.

ONoGa~WNE

JlaGoparopnoe 3ansTue Ne6 (4 u.)
Tema [epeBbsi pemennii. CoryqyaifiHbii Jec. AHCamMO/1u Mojenen
Bonpocul ona 0b6cysrcoenus:
1. Bgepaenue B ancam6iu mojeneil. CTOKMHT U O3TTHHT.
2. CnydaiiHblit Jec.
3. bycrumr.
4. Pa36o0p mpumepos. [locTpoenne ancambiielr Mozesei Ha Habope JaHHbIX “TUTaHuK’

5. Tembl TUCHMILTHHBI (MOYJIs1) JAJIS1 CAMOCTOSITEIbHOTO U3YyUYEeHUS
He mpenycMmoTpensl



6. O0pa3oBarejibHbIE TEXHOJIOTHH

Ne .
w/n HaumeHnoBanmue pazaesa Bunsbl yueOHbIx 3ansaTuii | O6pa3zoBaTebHble TEXHOJIOTHU
TpamuionHast JieKius B aya. C
Jlekun pajui a yA
MyJIBTUMEINA TIPOEKTOPOM
Marematuueckwuii arapar (refresher).
Bgenenne B Moayias NumPy. OcHOBBEI JlaboparopHoe 3aHATHE B
1. CAICHHC B MOZLY umPy. Ocxo . JlaGopaTopHbIe 3aHATHS patop
pabotel ¢ Pandas. Pa3BebiBaTenbHbIIH KOMITBIOTEPHOM KJTacce.
aHaJn3 TAHHBIX.
A Usydenue MaTepuaga IO TeMe
CamocTtosiTenpHas paboTta  |JIEKIWH, TOATOTOBKAa OMAITHETO
3aJlaHusl.
TpamuionHast JieKnus B aya. C
Jlekun pajui a o
MYJIBTUMEINA TPOEKTOPOM
JlaGopaTopHoe 3aHATHE B
Busyanuszanus nanueix. [peacrasienue JlaGopaTopHbie 3aHATHUS
2. KOMIIBIOTEPHOM KJIacCe.
PE3YIBTATOB HCCIICOBAHUSL.
N3yuyenne Marepuasa 10 TEME
CaMmocTosTenbHas pabota  [JIEKIMK, IOArOTOBKAa JOMAITHETO
3aJaHusl.
TpamuuuoHHass JeKUus B ayd. C
Jlekiun pajui 1t YA
MYJITUMEINA TIPOCKTOPOM
Pabora c TekcToBbIME JaHHBEIME. COOp
JlaboparopHoe 3aHATHE B
JAHHBIX U3 OTKPBITHIX HCTOYHHKOB. JlaGopaTtopHbie 3aHATHUSL
3. KOMITBIOTEPHOM KJIacCe.
[IpenBapurenpHas 00pabOTKa TEKCTOBBIX
. N3yuenne wMarepuana mno TeMme
naHHbIX. TeKCTOBbII aHAHN3.
CaMocTosTenbHas paboTta  [JIEKIMK, IOJArOTOBKAa JOMAITHETO
3aJlaHusl.
TpamuuuoHHass JeKUus B ayd. C
Jlekun pazmi 1t yA
MYJIBTUMEINA TPOSKTOPOM
JlaboparopHoe 3aHATHE B
. JlabopaTopHbIe 3aHATHUSL
4. |Anamms cereit KOMITBIOTEPHOM KJIacCe.
WN3yuenne Marepuana mno TeMme
CamocTosiTenbHas pabota  [JIEKIWH, TOArOTOBKA OMAITHETO
3aJIaHusl.
TpaguuuoHHass JEKUMS B ayll. C
Jlexumu pajt 1 yA
MYJIBTUMEINA TIPOSKTOPOM
Benenue B ManmHHOe 00y4ueHre. Moynb JlaboparopHoe 3aHATHE B
a 1 Ay JlaGopaTopHbie 3aHATHS patop
5. |sklearn. 3amaun knaccuuKanuu u KOMITHIOTEPHOM KJIacce.
JIMHEHHBIE MOJIEIIH. W3ydenne wMartepuana 10 TeMe
CamocTosiTenbHas pabota  [JIEKIWH, TOJArOTOBKA OMAITHETO
3aJlaHusl.
TpaguuuoHHass JEKUMS B ayll. C
Jlexumm pajit 1 yA
MYJIbTUMEINA TIPOCKTOPOM
. oo JlaboparopHoe 3aHATHE B
Hepesbs pemennii. CiydaiiHbIN Jiec. JlaGopaTopHbie 3aHATHS
6. KOMITBIOTEPHOM KJIACCe.

AHcaMOJI MOENEN.

CamocrosTenbHas pabora

I/I3y‘{€HI/IG Marepuajia 10 TEMC
JICKIIMH, ITIOArOTOBKA JOMAIIHETO
3aJlaHMs.




/. OueHo4Hble cpeacTBa (MaTepHajbl) JJsi TEKYIIero KOHTPOJISA yCIHeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTAUM 00YyYAOIIMXCS M0 JUCHUILIMHE (MOTYJIIO)

O1eHOUYHBIE CPEACTBA COCTABIISIOTCS MPENOABATEIEM CAMOCTOSTENIFHO MIPU €KETOIHOM OOHOBJICHUU
Oanka cpeactB. KonamuecTBo BapuaHTOB 3aBUCUT OT YHCIIA 00YJaIOIIUXCS.

3agaHus 1J19 TeKyero KOHTPoJIs

Ipumepsl JOMAINHUX 3aJaHUM

1. Umnoptupyiite Habop naHHBIX 0 maccaxupax ‘“‘Turanuka”. [IpoBenuTe pa3BeabIBaTEIbHBIN aHAIU3
nanubiX. [ToctaBbTe runoresy. [IpoBenure HeoOXoquMbIe TPEOOPA3OBaHUs JAHHBIX.

2. Ha ocHoBanuu mocTaBieHHON rumnore3sl B J[31 BeiOepuTe Monmenu mis npenckazanus. OO0ocHyHTe
BbIOOp. IloctpoiiTe BBIOpaHHBIE MoOmenu, BbiOepuTe nyuinyr. I[locTtpoiiTe aHcamOiIb Mojemei.
Vyummnucs au npenackaszanusi? Ogopmute pe3yabTaTel B BUAE OTUYETA.

3. Bapuant mnpoekra: coOepure [aHHBIE W3 COLHUAIBHON CETH WJIM C HOBOCTHOTO cailta Juist
MOCJIEAYIOLEr0 TEKCTOBOro aHanu3a. IlpoBeaute npeaBaputenbHylo 00pabOTKy aaHHbIX. [locTaBbTe
3amauy kinaccudukauuu. [IpoBenute HeoOxomumeie mpeoOpa3oBaHus AaHHBIX. [locTpoiiTe Monens.
OneHuTe, HaCKOJIbKO XOPOILO MOJENb CIPABISETCS C MOCTaBICHHOW 3agadeid. Onuummre pe3yibrar,
HA30BUTE BO3MOXKHBIE TMPUYMHBI IUIOXOH paboThl Mojenu (B choydae, €cClu  pPe3yJbTaThl
HEY/I0BJIETBOPUTEIIHHBIE).

IIpuMepHBIEe BONIPOCHI K 3a4€TYy.
1. Maremaruveckuii anmapar AJisl aHajIu3a JaHHBIX: BEKTOPBI, MATPHIIBI, QYHKIIMH U TIPOU3BOIHBIE.

2. OcoOennsie Tumbl nanHbix B NumPy. Pabota ¢ BekTopamu 1 MaTpuniamMmu. Berauciaenue riiaBHbIX
CTaTHUCTUYECKUX METPHK C nmomoiisio NumPy (cpennee, Meauana, Mojia, AUCIIEPCHSL.

3. Monyne ans paboTel ¢ yncinoBeiMU AaHHBIME NumPy (Numerical Python). OcoGennbie THIIBI
nanHblx B NumPy. PaboTa ¢ BekTOpamMu ¥ MaTpHUIlaMH.

4. Mogynp s paboTbl ¢ TabIMYHBIM TpeAcTaBieHneM gaHHbIXx Pandas. IlpeoOpasoBanue
cioBapeid B TabmuuHbld Qopmar Pandas, 3arpy3ka HaHHBIX W3 BHEIIHMX WCTOYHHKOB.
Ocobennoctu priibTpanuy U 0OparieHust K JaHHBIM.

5. [IlpaBuna co3maHus XOpOIIMX BU3yaTU3aIUi.

6. Beacnue B ananm3 Tekcta. OCOOCHHOCTHM IOJATOTOBKHM JAHHBIX. AHalM3 Tekcra. JlaTeHTHOE
pasmernienne upuxie.

7. TloctpoeHue mpencka3aTenbHbIX MOJIEICH.

8. OcHOBHBIE METPUKH U TTAPAMETPHI CETEH.

9. Moaynbe NetworkX.

10. [ToaroroBka JaHHBIX JUIS aHAIM3a CETEM.

11. Ilpumeps! BU3yanusauu ceTei Ha puMepe JaHHBIX U3 COLUATbHON CETH.

12. OcHOBHBIE OHATHUS MALITMHHOTO O0yUYEHHS.

13. OGyuenue ¢ yuutesaem u 0e3 yauTes.

14. TIpobnema nepeoOyueHus.

15. PerpeccronHble MOJIENH.

16. MeTto1 HaMMEHBIIIUX KBAJPATOB.

17. Jloructudeckast perpeccus.

18. Pemenue 3a1au kinactepu3auyi. Mepsl pacCTOSHUSL.

19. AnropuT™mBl Kiactepu3anuu (MepapXudecKue alrOpUTMBI, alTOPUTMBI KBaJAPATHYHON OIIMOKH,
BBIJICJICHUE CBSI3HBIX KOMIIOHEHT).

20. bubmmoreka sklearn. IlocraHoBKa THMOTE3bI, IpeoOpa3oBaHWE MAHHBIX M TIOCTPOCHUE
PErPECCUOHHBIX MOJIENEN ISl 3a/1auM ¢ naccakupamu “Turanuka’.

21. Tloctpounblii pa3bop anropuTma Kiactepusanuu. [IpoBepka ero paOGOThl Ha CHHTETHYECKHX
JAHHBIX (MPHCHI, CiIydaiiHble (OPMBI).

22. TlpuMeHeHue alropuT™Ma KIIACTEPU3AIMH K HA0OpY JTaHHBIX.

23. Beeaenue B ancam6iu mojeneit. CTakuar u 6srrunr. Ciydaiineiii nec. bycTunr.



8. Cucrema olleHUBAaHUA MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUs
Kpurepun oueHuBaHus:

KputeprueM oneHUBaHUS SBJISETCS BBIMOJTHEHHE CaMOCTOSTENbHBIX 3aJaHHM, KOHTPOJIbHBIX U
nmabopaTopHBIX padoT.

CamMocTosTenbHBIE 3a/laHus, KOHTPOJbHBbIE U JAboparopHble pabOTHl MO pe3yiabTaTam
BBIITOJIHCHHA U 3alIUTBI OCHUBAIOTCA C YUYCTOM CJIICAYIOIIUX OCHOBHBIX IMapaMCTPOB:

— CBOEBPEMEHHOE BBINOJIHEHHE PaOOTHI;

— TMIOJHOTA U MPaBUJILHOCTH OTBETOB HA BOIIPOCHI, 3aJIaHHBIE B XO/I€ 3AIUTHI pAOOTHI.

B cnyuyae BbIMOTHEHHS AaHHBIX YCIOBUHM, CTYJEHT UMEET BO3MOXKHOCTD CJIaBaTh TEOPETUUECKHIA
3a4eT 10 BONPOCaM.
OneHka «3a4TEHO» BBICTABISIETCS CTYACHTY, IJIYOOKO W TIPOYHO YCBOMBIIEMY IPOrpaMMHBIM
Marepua, UCUEpIbIBAIOIIE, [TOCIEeI0BATEIbHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro M3JararoiieMy, B
OTBETE€ KOTOPOTO YBSI3bIBACTCS TEOpUS C IMPAKTUKOH, OH IMOKA3bIBAET 3HAKOMCTBO C JIUTEpPaTypoOi,
IIpaBUJILHO 000CHOBBIBAaET u HUCIOJIB3YCT pPalMOHAJIBHBIC KW COBPEMCHHBLIC CpCACTBa PCIICHHUA
MIOCTaBJIEHHOM MPOOJIEMBI.
OIICHKA «HE 3a4YTEeHO0» BBICTABIIACTCA CTYACHTY, IOKa3aBIIeMy (parMeHTapHbBINA, pPa3pO3HEHHBIH
XapakTep 3HAHUW, HEAOCTATOYHO MpaBWIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHN, HapyIICHUS
JIOTUYECKOW IOCIIEIOBATEIbHOCTH B U3JIOXKEHUU IIPOrPaMMHOT0 MaTepuaa, JOIyCKaoLeMy B OTBETE
WM B PEIICHUH 33724 IpyObie OMIHOKH.

3a onny padory Bcero
Dopma KoHTpOI Mun. Makc. MuH. Makc.
0aJui0B | 0asJ10B 0aJL10B 0aJ10B

Tekynmii KOHTPOJb:
AKTHBHas paboTa Ha 3aHITUU 0,25 0,5 9 18
Brimonnenue qoMaiiHero 3aaaHus 0,75 0,75 27 27
BrimonmHeHne 3ajaHnii caMOCTOSTENTEHOW PabOThHI 1 3 1 3
KOJLIOKUYM 1 3 3 9
[TpomexyTouHas arrectarus (3a4er) 20 43
HToro 3a cemecTp 60 100

9. YueOHOo-MeTOAMYECKOE M HH(POPMAILIMOHHOE 00ecTieueHHe U CHUIIMHbI

9.1. OcHoBHasi IUTEpaTypAa:

1. Iensix, A. H. CoBpemeHHBIE METOJbI MPUKIAAHON MH(GOPMATUKM B 3aJayax aHaM3a JAHHBIX :
yaeOHoe rmocobue 1mo Kypey «MeTopl MHTEIIEKTyalbHOro aHanu3a qanubix» / A. H. Lensix, A. A.
Lenpix, 3. M. KoroB. — PocroB-na-Jlony, Taranpor : M3marensctBo FHOxHOro ¢enepanbHoro
yauBepcureta, 2021. — 130 ¢. — ISBN 978-5-9275-3783-9. — TekcT : 21MeKTpOHHBIN //
[udpooit 00pa3oBaTeNbHBIH pecypc IPR SMART [caiiT]. — URL:
https://www.iprbookshop.ru/117165.html

2. lensix, A. H. [IpuMeHeHre BpeMEHHBIX PSJIOB JJIs aHANIKU3a OONBIINX JTAHHBIX : yueOHOe mocobue
1o kypcy «MaremaTuueckue MeTo/ibl aHann3a oonbmux gaHHbx» / A. H. Lensix, B. C. Bacunbes,
9. M. KoroB. — Pocros-na-Jlony, Taranpor WznatensctBo  FOxHOTO  (hemepanbHOrO
yauBepcuteta, 2021. — 84 ¢. — ISBN 978-5-9275-3983-3. — TekcT : anekTponusii // [ludposoit
obpazosarenbHbIil pecypc [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/121929.html

3. Memuxos, I1. U. Python ans ananutuku panusix. [Ipaktndeckuii kype : yaeObHoe mocodue / I1. 1.
MenukoB. — Mocksa : At [Iu Ap Meaua, 2023. — 426 ¢. — ISBN 978-5-4497-1848-8. — Texcr :
anektponHbli // Iludposoit obOpazoBatenbHblii pecypc IPR SMART [carit]. — URL:
https://www.iprbookshop.ru/126300.html
9.2.1omoJTHUTEILHAS JIUTEpaTypa:

1. Xan, H. HR-ananutuka : mpakTHueckoe pPyKOBOJCTBO IO paboTe C MEpCOHAIOM Ha OCHOBE
6onpmnx nanHbix / H. Xan, JI. Musunep ; nepeoa E. Ceperuna ; non penakuueit E. ViBankeBuu.
— Mocksa : Ampnuna [la6mumep, 2022. — 384 ¢. — ISBN 978-5-9614-7831-0. — Texkcr :
anektpoHHslt // Iludposoit obOpazoBarenpHbIi pecypc IPR SMART [caiT]. — URL:
https://www.iprbookshop.ru/122512.html
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I'mo3man, XK. M. Heliporicuxonorudeckoe o0cienoBanue. KadecTBeHHas U KOJMYECTBEHHAS OIICHKA
JMaHHBIX : yuebHoe nmocobwue / XK. M. 'mo3man. — Capartos : By3oBckoe obpazoBanue, 2013. — 263
€. — Texkct : anexTponnsi // Lludposoii o6pazoBatensbHbIi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/11298.html

9.3.IIporpaMmmHoOe obecrnieueHne

Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounast), (mumensus 49512935);
Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2 PROC
(6ecepounas), (mumensus 60465661)

Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (nmunensus 61031351),
Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (mumensus 61031351),

Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (6eccpounas), (uieH3us
61031351),

Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN,
(6ecepounas), (mumensus 41684549),

Microsoft Office Professional Plus 2010 Russian Academic OPEN, (Geccpounas), (urieH3us
60939880),

Microsoft Windows Server CAL 2008 Russian Academic OPEN, (Geccpounas), (muieH3us
60939880),

Microsoft Windows 10 Pro, 64 bit, Rus, OEM, OnepanuronHas cucrema

. HeuckmrountensHoe mpaBo Ha ucnonb3oBanue [10 Kaspersky Endpoint Security mist OGuszneca —

Pacmmpennsiii Russian Edition.

HewuckmountensHoe mpaBo Ha wucnosb3oBanue [10 Kaspersky Security ans BuUpTyanbHBIX U
obmaunbIx cpen, Server, VirtSvr, License, Education Renewal

ABBY YFineReader 11 Professional Edition, (6eccpounas), (muensus AF11-2S1P01-102/AD),
Microsoft Volume Licensing Service, (0eccpounas), (uneH3us 62824441),

Microsoft Windows Pro 64bit DOEM, (6eccpounas), koutpakt Ne 6-OADD2014 ot 05.08.2014
Visual Studio Professional

«Antumnaruar. BY3y». Jlunensuonneiii qoroBop Ne 5044 or 14.05. 2022 roma (exeromHoe
MIPOJITICHUE).

. IIpodeccnonasibHble  0a3bl JAHHBIX W HMH(MOPMALMOHHBIC CIPABOYHbIC

CHCTEMbI COBPEMEHHbIX HH(POPMANMOHHBIX TEXHOJIOTHH
Wndopmanmonnas cucrema «EnmHOe OKHO gocTynma K oOpa3oBaTelbHBIM pecypcam. Pazmen
WNudopmaruka u nuadopmarnmonssie TexHoiorum» (https://habr.com/)
Kpynueiimmii  BeG-cepBuc ans  xoctuHra [T-mpoekToB W HMX COBMECTHOW pa3pabOTKH-
(https://github.com/)
baza kuur u myonukaiuii DnektporHoi oudanoreku "Hayka u Texuuka" (http://www.n-t.ru)
Ennnoe okHO noctyna Kk oOpazoBaTenbHbIM pecypcaM. Paznen Mndpopmarnka n mHPOpMaLMOHHBIE
texunosoruu (http://window.edu.ru/catalog/?p_rubr=2.2.75.6)
OnexrponHas oubnuoreunas cucrema ZNANIUM.COM (http://znanium.com/)
[udpoBas xomnekuus >3JIEKTPOHHBIX Bepcuil u3gaHuil (yueOHUKH, ydyeOHbIe Mocolus, y4yeOHO-
METOAMYECKHE JTOKYMEHTHI, MOHOrpadu) MO SKOHOMHUYECKHUM, €CTECTBEHHBIM, TEXHHYECKUM U
T'YMaHHTapHBIM HAayKaM, CTPYIITHPOBAHHBIX TI0 TEMATHUECKUM H IIEJIEBBIM MTPH3HAKAM.
OnexktpoHHass  Oubnmorteunas cucrema «BOOK.ru»  wm3narensctBa  «KHOPyc — meama»
(https://www.book.ru/)
WuTepHeT-yHuBepCcUTET HH(OPMAIIMOHHBIX TEXHOJIOTHH (WWW.intuit.ru)
Omnnaitn cpena pa3paboTku npuiioxkeHui (ideone.com)
XKypnan «KomnsroreplIpeccy» (www.compress.ru)
N3narenbctBO «OTKPBHITHIE CUCTEMBI) (WWW.0Sp.TU)
N3nanue 0 BBICOKUX TEXHOJOTHAX (WWW.Cnews.ru)
Polpred.com O630p CMMU (http://polpred.com/)
OnekrponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
Dnexktponnas oudmuoreunas cucrema IPRbooks (http://www.iprbookshop.ru)
DnekTpoHHas OubmuoreuHas cucrema HarmonanbHas snekTponnas oudnuoreka (https://H30.pd)

. DnextponHas oubnmnoreunas cucrema KOpait (http://www.biblio-online.ru)


http://polpred.com/
http://www.elibrary.ru)/
http://www.iprbookshop.ru/
https://нэб.рф/
http://www.biblio-online.ru/

10.O0ecnieueHue o00pa3oBaTeJbLHOr0 Ipolmecca Uil JHI € OrPaHUYEeHHBIMHU

BO3MOKHOCTAMMH 3I0POBbSI U HHBAJTUIAOB
VYuebOHbIe U y‘le6HO-M€TO,Z[I/I‘ICCKI/Ie MaTCpHrabl JJIA CaMOCTOSITEILHOM pa6OTBI 06y11a}01u14xcs; u3

qucila MHBAJIIMAOB W JIHII C OIrpaHUYCHHBIMH BO3MOXXHOCTSAMHU 3O0POBBA (OB3) IpeaOCTaBIAIOTCA B
(bOpMaX, AJ[alITUPOBAHHLIX K OTPAHUYCHUAM UX 300POBbA U BOCIIPUATHUA HH(bOpMaHI/II/IZ

Jlna chenvix u cnadbosuoauwgux:

- JIeKIMH 0(OPMIISIOTCS B BUC 3JIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIIbI0 KOMITBIOTEpA

CO CHEIUATM3UPOBAHHBIM TPOTPAMMHBIM 00€CIICUCHHEM;

- TUMChbMECHHBIC 33J]aHHS BBIMOJIHAIOTCS Ha KOMIIBIOTEPE CO CIEIUATM3UPOBAHHBIM ITPOrPAMMHBIM
o0ecrieueHrneM, WK MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- olecrneynBaeTCs MHIUBUAYATbHOE PaBHOMEPHOE ocBeleHre He MeHee 300 Jokc;

- JUIS BBITIOJIHEHUS 3a/IaHUs IPH HEOOXOAMMOCTH MIPEIOCTABIISETCS YBEIIMUUBAIOIIEE YCTPOUCTBO;

BO3MOXXHO TaK»e MCITOJIb30BaHKE COOCTBEHHBIX YBEIIMYMBAIOIINX YCTPOUCTB;

- TUMChMEHHBIC 33JjaHusl OPOPMIISIOTCS YBEIMUEHHBIM HIPU(TOM;
- DK3aMEH M 3a4€T MPOBOJIATCSA B YCTHOH (opMe WIIM BBHINOJHSIOTCS B MUChbMEHHOW (hopMe Ha

KOMITBIOTEPE.

Jna enyxux u cnabocnviumaniux:

- Jekmuu  oQOpMIISIOTCS B BHJE DJIGKTPOHHOTO JIOKYMEHTa, JHOO TPeIoCTaBIsSETCS
3BYKOYCHJIMBAIOIIAs anliapaTypa WHAUBHYAIBHOTO MOJIb30BAHMSI,

- TIMChMEHHBIC 33J]aHUS BBITOJHIIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOU (hopme;

- DK3aMEH W 3a4€T IMPOBOAATCS B MUCHbMEHHOU (hOpMe Ha KOMITBIOTEPE; BO3MOXKHO ITPOBEJCHUE B

(dbopMe TecTHpOBaHUS.

Jlna nuy ¢ HapywieHuAMU ONOPHO-08UZAMEIbHOZ0 ANNAPAMA:

- JIeKIuH oOPMIISIFOTCSI B BUJIE DJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TTIOMOIIBI0 KOMITEIOTEpa

CO CHEIUATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUYCHHEM;

- TUChMEHHBIC 33J]aHUS BBIOJHAIOTCS HAa KOMIIBIOTEPE CO CICIUATH3UPOBAHHBIM ITPOTrPAMMHBIM
o0OecIieueHueM;
- DK3aMEH W 3a4€T MPOBOJATCS B YCTHOH (OopME WM BBHITIOJTHSIOTCS B MUCHMEHHOW (hopMe Ha

KOMITBIOTEPE.

[Tpr HEOOXOMUMOCTH MIPETYCMATPUBACTCS YBEIIMUCHUE BPEMEHU JJIsI TTOJITOTOBKH OTBETA.

[Tpouienypa mpoBeneHus MPOMEKYTOYHON aTTecTalMu sl OOyJaroIIMXCsl YCTAHABIMBAETCS C
YIE€TOM WX WHIUBUAYATBHBIX MCUXOPU3NYECKUX O0COOCHHOCTEeH. [IpoMexyTouHas aTrTecTarus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATATOB.

[Ipy TnpoBeneHWHM TMPOUEAYPHI OICHUBAHUS pPE3YJIBTAaTOB OOydeHUsS MPeIyCMaTpPHBACTCS
HCIONb30BaHUE TEXHHUUECKHX CPEICTB, HEOOXOIMMBIX B CBS3H C WHIAMBUAYAJIBHBIMH OCOOCHHOCTSIMHU
oOydJarormmxcsi. DTH CPeACTBa MOTYT OBITh MPEIOCTABICHBI YHUBEPCUTETOM, HJIM MOTYT HCITOJIb30BaThCS
COOCTBEHHBIE TEXHUYECKHE CPEIICTBA.

[TpoBeneHure TpoOIEAYphl OICHUBAHHS PE3YIBTATOB OOYYCHHUS JIOMYCKAEeTCS C WCIOIb30BAaHUEM
JMCTaHIIMOHHBIX 00pPa30BaTeIbHBIX TEXHOJIOTHHA.

ObecneunBaercsd JA0CTYHn K HMH(DOPMAIMOHHBIM M OubnuorpaduyeckuM pecypcaMm B CeTH
WuTepHer ana kaxxaoro oOydaromierocs B (opMax, aJaiTUPOBAHHBIX K OTPAHUYEHUSM HX 30POBBS U
BOCTIPHUATHS UHPOPMALIUH:

JIna chenvix u cnaboeuoauwgux:

- B IEYaTHON (pOopMe yBETMUEHHBIM HIPUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

na enyxux u cnabocnvimawgux:

- B IeYaTHOH popme;

- B (hopme 371eKTPOHHOTO TOKYMEHTA.

Hna obyuarujuxca ¢ napyuwieHuaMu OnOPHO-06U2amMenbHO20 Aannapama:
- B Ie4aTHou opme;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.



Y4eOHbIC ayIUTOPUM JJIsi BCEX BHJOB KOHTAKTHOH M CaMOCTOSITCIIBHOH paboOThl, HaydHas
OuOIMOTeKa M WHBIE TIOMENICHHs JUis OOy4YeHHUs OCHAIICHBI CHEIHAbHBIM 000pYyJIOBaHUEM H
y4eOHBIMH MECTaMH ¢ TEXHHYESCKUMH CPEJICTBAMHU O0yUCHUS:

071 CNIenbIX U C1abosuUOAMUX:

- aBTOMATH3UPOBAHHBIM Pa00OYMM MECTOM JUIS JIFOJICH C HApYIICHUEM 3PCHHS,

- TpU HEOOXOAMMOCTH OOYYaIOMUMCSl TPEAOCTABISICTCS YBEIWYHBAIOIICE YCTPOHCTBO,
JIOITYCKAETCS MCIIOJIb30BAHKUE YBEIIMYUBAIONIUX YCTPONCTB, UMEIOIIUXCS Y 00YJarOIMXCS;

O/ 2IYXUX U CIADOCIBIULALUX:

- aBTOMAaTH3UPOBAHHBIM Pa00YMM MECTOM JUIS JIFOJIeH C HapyIICHUEM CITyXa U CJIa00CIbIIIAIINX

- aKYCTHUYECKHH YCHIIUTEb U KOJIOHKH;
0J13 00YUaAOMUXCA C HAPYUWIEHUAMU ONOPHO-08U2AMEIbHO20 ANNAPAmMA:

- IEPEIBIKHBIMH, PETYJINPYEMbIMH dproHoMHuYecKuMu napramu CHU-1;

- KOMITBIOTEPHOM TEXHUKOU CO CIIEIUATBHBIM IPOTPAMMHBIM 00€CIICYCHUEM.

11.MaTepuajIbHO-TEXHUYECKOE O0ecTeuyeHrue T CHUNIMHBI (MOTYJIs)
I[HSI HpeHOI[aBaHI/ISI nu I/I3y‘-IeHI/I$I JOUCIHUITIINHBI I/ICHOJIB?)yeTCSI JICKOUOHHAas aYI[HTOpHSI,

obOecricueHHass MYJbTUMEANA IPOCKTOPOM U COITYTCTBYIONIUM OOOpPYIOBAaHUEM, HHTECPAKTUBHOM
nockoi. Hcnonb3yrores YMK nucuurinasl (Ha OyMakKHOM W DJIEKTPOHHOM HOCHUTENNX), (oHI
Hay4yHOW OMOJIMOTEKH YHHUBEPCUTETA, METOAMYECKHE M y4eOHO-METOIUWYEeCKHe MaTepuaibl Kadeapbl
HH(pOpPMATUKH.

K paboueii npocpamme npunazaromcsn:

Hpuiaoxkenne 1 — @OHI OUECHOYHBIX CPEACTB JUISl MPOBEICHHUS AaTTECTAlMd YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUH 00YJAIONINXCS 110 TUCHHUILTIHE (MOIYIIO);

Ipunoxenune 2 — MeTtonuueckue ykKazaHus Il OOy4YarOMIUXCA MO OCBOCHHUIO JUCIMILIUHBI
(Moyst).



