MuHuCTEpCTBO HAYKHU U BbICIIEro oOpa3oBanus Poccuiickoit @enepannu
denepanbHOE rOCyAapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«CaxallMHCKUI TOCYIapCTBEHHbIA YHUBEPCUTET)

Kadenpa nadopmaruku

YTBEPXJIAIO

PykoBoautenb 0oCHOBHOM TpodeccuoHanbHOM
o0pa3oBaTenbHOU MPOrpaMMbl

~ bynnnes /[.H.

L X-/ «_24_» cents6ps 2024 r

PABOYAS ITPOT'PAMMA

JIMCHUTUIMHBI

b1.B.J[B.03.02 Bseoenue 6 ananu3 OaHHbIX

VYpoBeHb BbICIIETO 00Opa30BaHUs

BAKAJIABPUAT

Hamnpagsienue moaroTroBKu
10.03.01 Ungopmayuonnas 6ezonacnocms

npoduIib
besonacnocms asmomamuzupo8anHuix cucmem (no ompaciu uiu 8 cgepe
npoghecCcuoHAIbHOU 0esimelbHOCHU)

Kpanmudukanus
baxanasp

®opma o0yueHus
ouHan

PHI[ ajlaliTUupoBaHa JJis JIMIL C OIrpaHUYCHHBIMH BO3MOKHOCTAMM 310POBbA U HHBAJIUIOB

IOxuo-CaxajmuHck

2024



Pabouyas nporpamma AuUCHUIIIMHEI b1.B.JIB.03.02 Bgenenue B aHAIH3 JaHHBIX
COCTA4BI€Ha B COOTBETCTBUH C (elepalbHBIM IOCYAapCTBEHHBIM 0Gpa30BaTebHBIM
CTaHIapTOM BeIcuIero obpasosanus (PI'OC BO) no Hanpasienuo nogrorosku 10.03.01
Hudpopmanrontas 6e30macHOCTb.

Iporpammy cocrasui(u):

Bamakunze H.C., crapmmii npenonasarens Kadeaps

UH()OPMATHKH AL, aetsy -

Pabouyast mnporpamMma IUCHHIUIMHEL b1.B./IB.03.02 Baemenwe B aHAIH3 JIAHHBIX
YTBEPXKZICHA Ha 3aCe/laHuU Kadenpsl HHGOpMaTukH, poTokosn Ne 8 ot 19 Maprta 2024 r.

Hcnonusrommii 0653aHHOCTH

3aBefyroulero kadenpoit uHdpopmMaTUKu Ocumnos I'.C.

© ®I'BOY BO «CaxI'Vy»



1. Heap U 3aga4¥ JTUCHUNIMHBI
eab TUCHMIIMHBI

Llenpro AMCUMIUIMHBI SBISETCS U3yYEHUE IMPEICTaBIeHUs O cOope, 00padoTKe M aHAJIM3€ JaHHBIX,
MPUHIIAIIOB 00pa0OTKM JAaHHBIX, 33/7a4d KiaccupuKauuu ¢ oO0ydeHHeM, MOMCKa aCCOIMATUBHBIX TPaBHII,
AJIEMEHTaMH KJIACTEPHOTO aHaN3a.

3agaun JMCHUILIMHBI

OCHOBHBIMU 33/1a4aMU U3YUYEHUS JUCIUTIINHBI SBIISIOTCS:

* U3y4YeHHE COBPEMEHHBIX METOJOB aHAJIN3a JAHHBIX;
* H3yuyeHHue MmpoOsIeM, BOHUKAIONIUX MPY aHATU3€ JaHHBIX, U IyTeH UX PEIICHHUS,
* cdopMUPOBATh HABLIKU aHAIIN3A JAHHBIX PA3TUYHON MPUPOJIBL.

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctuminaa BBenenue B aHalu3 JaHHBIX OTHOCHTCS K pasleny AUCIHUILIAH TIO BEIOOPY
(b1.B.JIB.03.02) moaroToBKM CTYAEHTOB I10 HampaBieHHI0 MmoAroroBku Oakamaspos 10.03.01
HNudopmanmonnasi 6e30macHOCTb.

HpepeKBI/I3I/ITLI AUCHHUIIJINHBI?

Jis ocBoeHMs JAHHOM AMCUMILIMHBI CTYAEHT JOJDKEH BIJIAJIETh OCHOBHBIMM IOHSATUSMU
Juctuiuind OObEeKTHO-OpUEHTHPOBAHHOE ITporpaMMupoBanue, baspl aHHBIX, MeTobl ONTUMU3ALINN U
TeopHst MPUHATHUSA perieHuil, CTpyKTypbl U allTOPUTMBbI 00pPaOOTKU JaHHBIX.

HOCTpeKBI/I3I/ITI>I AUCIHUIIJINHBI

OcBoecHME [JaHHOW JUCLMIUIMHBI JOJDKHO IIOArOTOBUTH CTYAEHTOB K JaJIbHEHIIEMY
00pa3oBaHUIO0 B 00JacTH BBIYUCIUTEIBHOW TEXHUKU U CHCTEM OOpaOOTKM MH(GOpMAalLUH, MPU3BAHBI
HOJArOTOBUTH K MPOXO0XKACHUIO POU3BPICTBEHHBIX MPAKTHK, K HAYUYHO-UCCIIEA0BATEILCKON padoTe.

3. (DOPMI/IpyeMbIe KOMIICTCHIIMU U HHIANKATOPbI UX JOCTH/KCHUA 110 JUCHUILINHE

Kon Kox 1 HauMeHOBaHUE HHAMKATOPA JOCTHKEHUS
Conep:xanue KOMIETEHINH
KOMIIETeHLIUH KOMIIETEHLMHU
[IKC-1 I[IKC-1. Cmocoben  mnpoBoauts | [IKC-1.1 - 3naer kputepun oueHKH 3)HEKTUBHOCTH U

¢bopmanuzanuio MIPEIMETHON | HAJIEXKHOCTH CPEJICTB 3AILUTHI TPOrPaMMHOIO
o0iacTh ¢ TENpl0  CO3JaHWs | 0OecreYeHns aBTOMaTH3NPOBAHHBIX CHCTEM;
nHpopmarmonHoii  cuctembl B | [IKC-1.2 - YMmeer onpenensTe napaMeTpbl HACTPOUKH

chepe po(heCCHOHAIBHON | MPOTrPaMMHOTO 00ECIICYCHUSI CUCTEMBbI 3aIllUThI
JESTEIIbHOCTH nHGOPMaLMKY ABTOMaTH3UPOBAHHOMN CUCTEMBI;
I1K-1.3 —  Bmageer HaBbIKAMHU OITpeIEeIICHUs

rnapamMeTpoB HACTPOMKH MPOrpaMMHOTO OOECTIeUeHUs
CHCTEMbI 3alUThl WHPOPMALUK ABTOMATH3UPOBAHHOM
CHCTEMB,;




4. CTpyKTypa U coiep:KaHue QU CHUIINHBI (MOTYJIA)
4.1. CTpyKTypa IMCHUNIMHBI (MOTYJIA)
OO6mast TpyJI0EeMKOCTh JUCHUIUIMHBI (MOMIYJISl) COCTABJISIET 3 3a4€THHIC €IUHUIIBI
(108 akamemMuueCKHX 4acoOB).

TpynoemMKkocCTs,
Btz paGots: aKajl. 4acoB
ceMecTp BCEro
6
OO01mas Tpy/10eMKOCTh 108 108
KonrakTHas padora: 66 66
Jlexrpn (JIek) 30 30
JlabopaTopusie pabotsI (J1ab) 32 32
KonraktHas pabota B nepuon teopernueckoro ooyuenus (KonrTO)
(IIposedenue mekywux KOHCYIbmayutl U UHOUBUOYAIbHASL pAOOMA CO 4 4
cmyoeHmamul)
KonrakTHas pabota B nepuoj npomexxyrounoit arrecraiuu (Kontl1A) 0 0
[TpomerxyTouHas aTTECTalus 3a4€T C OLICHKOM 0 0
CamocrosiTeibHast padoTa: 42 42
0 0
- camocmosimenvHoe uzyueHue paz0enos (nepeduciums); 0 0
- CAMON0020mos8Ka (npopabomka u no8MmMopeHue 1eKYUOHHO20 5 6
Mamepuana, Mamepuaia y4eOHuKos u yueOHvlx nocoouil);
- H0020MOBKA K 1aO0PAMOPHbIM 3AHAMUAM, 24 24
- N0020MOBKA K KOJLIOKSUYMAM; 4 4
- H0O20MOBKA K NPOMEICYMOUHOU ammecmayuy u m.n.) 8 8

4.2.PacnipenesieHne BHIAOB PadoThbl W HUX TPYA0EMKOCTH M0 pasaeaam
AUCHUIUIAHBI (MOIYJIs1)

Buner yaebHo# paboTs (B
gacax)
KOHTaKTHast =
@OopMBbI TEKYILLET0 KOHTPOJIS
Ne Paspen nucuuiinebl/ o N e P y p
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Maremaruueckwuii anmapat (refresher). YcTHBINM onpoc 1o TeMe
1 Brenenue B mogyns NumPy. OcHOBBI 4 4 4 JICKIIMH.
' pabotsl ¢ Pandas. Pa3BebiBaTenbHbIi [IpoBepka nomaiiHero
aHaJM3 JaHHBIX. 3a/1aHuA.
YCTHBIHA ompoc 1o TeMe
9 Buszyanuzauus nanusix. [lpencrasnenue 8 4 4 6 JICKIIUH.
' Pe3yIABTATOB MCCICAOBAHNS. [IpoBepka nomaiiHero
3a/1aHHUS.
Pabota c TexcToBBIMU JaHHBIMU. COOP YCTHBINA OIpoc 1o TeMe
3 JTAHHBIX U3 OTKPBITHIX HCTOYHUKOB. 6 6 g | exuwmm.
' [IpensaputenbHas 00pabOTKa TEKCTOBBIX ITpoBepka JOMAIIHETO
JaHHbIX. TeKCTOBBIN aHAIU3. 3aaHuUs.




YcTHBIM onpoc o TeMe
. JIEKITUH.
4. Amnanus cereit 6 6 6
IIpoBepka nomamnrHero
3a/1aHus.
YCTHBIM Onpoc 1o TeMe
Beenenue B MammHHOE 00y4YeHHE.
JIEKITUH.
5. Monys sklearn. 3agaun kiaccupuKaum 6 6 6
. ITpoBepka noManiHero
Y TUHEHHBIC MOJIEITH.
3a/1aHus.
YCTHBII ONpoC 10 TeMe
6 HepeBrs pemenuii. Ciny4aitHbIi j1ec. 4 6 6 JIEKIUH.
' AncaMOi MOJIeINeH. IIpoBepka nomamrHero
3a/1aHus.
7. 3auem 0 0 8
umozo 30 32 42

4.3.Coaeprxkanue pa3iesioB TUCHMILTHHBI

Tema 1. Marematnueckuii anmapart (refresher). Beenenue B Moayab NumPy. OcHoBbI
pabothl ¢ Pandas. Pa3BenbiBaTeIbHbIH AHAJIN3 JAHHBIX.

MaremaTHueckuil anmapar JUlsl aHajau3a JaHHBIX: BEKTOPBI, MaTpHUIbl, (YHKIIUU U MPOU3BOIHBIE.
OcobGennble Tunbl AaHHbix B NumPy. PaGora ¢ BekTOopamu M Marpuuamu. BerumcieHue riaBHBIX
CTaTHUCTUYECKUX METpuK ¢ mnomoisio NumPy (cpennee, menuana, mojna, Aucrnepcusi. Beenenue B
MOJyJIb 111 paboThl ¢ uncinoBbiMU JaHHBIME NumPy (Numerical Python). Ocobenubie TUTIBI JaHHBIX B
NumPy. PabGora c BekTopamu u Marpuiiamu. BBeneHue B MoAylb il paboOThl ¢ TaOIUYHBIM
npencraBicarneM naHHbIX Pandas. [IpeoOpa3oBanue cioBapeit B Tabnuunbiii popmar Pandas, 3arpyska
JAHHBIX U3 BHEIIHUX UCTOYHUKOB. OcoOeHHOCTH (DPUIBTPALIUU U OOpaIEHUS K TaHHBIM.

Tema 2. Buzyanusanus 1anabix. IlpeacraBiienne pe3yibTaToB HCCJIT0BAHUSA

Brenenue B Buzyanuzanuio JaHHBIX. HioaHCH BU3yanu3aluy JaHHBIX U MPUHIUIIB YEJIOBEUECKOTO
Bocnpusatus. [lpaBuna cozmaHus xopomwux Buzyanmuzanuil. O030p pa3nUYHBIX BUIOB TIpapUKOB
(rucTorpamma, Gap-4apT, CEKTOpHas auarpamma, JWHEHHbIe rpaduku, rpaduK paccesiHusl, TerIoBast
KapTa u T.1.). OCOOEHHOCTH pa3HbIX BUJIOB IrpauKOB U X UCTIOIH30BAHUSI.

Tema 3. PaGora ¢ TekcToBbIMH JAaHHBIMH. COOp JaHHBIX M3 OTKPBITHIX HCTOYHUKOB.
IpenBapureabHasi 00pad0TKA TEKCTOBBIX JaHHBIX. TeKCTOBbIH aHAIN3

Beenenue B anHanmu3 Tekcra. [Ipumenenue B monurtonorud. OCOOEHHOCTH MOATOTOBKU JIaHHBIX.
Amnanu3 tekcta. JlarentHOe pazMenenue upuxie.

Tema 4. Anajam3 cereii

BBenenne B ananu3 cereil. OCHOBHbIE METPUKHM M IMapaMmeTphl ceTeid. BBeaeHue B MOayJib
NetworkX. IToaroroBka naHHbIX JUIsl aHanu3a ceTeil. [Ipumepbl Bu3yanuzanuu ceTedl Ha NpUMeEpe
JTaHHBIX W3 COIIMAJIBHOM CETH.

Tema 5. Beenenue B mamuHHoe oOydeHue. Moayuan sklearn. 3agaum kiaaccupukanmu u
JUHEHHbIEe MOJEJIH.

Beenenne B MammHHOe oOydeHue. OOydeHue ¢ yuuteneM u 0e3 yuurend. IIpoGiema
nepeoOyueHus. Perpeccuonnsle Moenu. Meroa HaMMEHbIINX KBaapaToB. Jloructuueckasi perpeccus.
Pemenne 3amau  kmacrepuzaumu. Mepbl  paccrostHuA.  OO030p  aJIrOpUTMOB — KJIACTEpHU3aALMU
(MepapxudecKue aaropuTMbl, AITOPUTMbI KBaJJPAaTUYHON OIIMOKY, BBIJICIIEHUE CBA3HBIX KOMIIOHEHT).

Tema 6 /lepeBbsi pemiennii. Caryuaiinbliii 1ec. AHcamM0Jm Mojaeeii
Beenenue B ancam6sin mozeneil. Ctokuur u Osrrusr. Cinyvaitaslii nec. bBycrunr. Ipaktukym 14.
Paz6op mpumepos. [Toctpoenne ancamOieli Mozeneit Ha Habope naHHBIX “TuTaHuK”.



4.4. Tembl 4 IJIAHBI JTA00PATOPHBIX 3AHATHI

JladoparopHnoe 3ansaTue Nel (4 4.)

Tema Tema 1. MaremaTnueckuii annapar (refresher). Beenenune B moayiabs NumPy. OcHOBBI
padotsbl ¢ Pandas. PazBenbiBaTe/ibHbIN AHAJIU3 JAHHbBIX.
Bonpocul ona 0bcyarcoenus:

1. Maremarnueckuii anmapar AJs aHaJIu3a JaHHBIX: BEKTOPBI, MAaTPHIIbL, (DYHKIIMH U TIPOU3BOIHEIE.

2. Ocobennbie bl 1aHHBIX B NumPy. PaGora ¢ BekTopaMu u MatpumaMu. BeraucieHne riaBHbIX
CTaTUCTUYECKUX METPHK C nomoipio NumPy (cpennee, Menuana, Mosia, AUCTIEPCHSL.

3. Moaynp mast pabotel ¢ uncinoBeiMd gaHHBIME NumPy (Numerical Python). OcoGenHbie THITBI
nanHbix B NumPy. PaGoTta ¢ BekTopamMu 1 MaTpuIlaMH.

4, Monaynp mns paboTel ¢ TaOMWYHBIM TpencTaBieHueM aaHHbIX Pandas. IIpeoOpaszoBanme
cioBapeil B TaOnuuHblii Qopmar Pandas, 3arpy3ka JaHHBIX W3 BHEIIHUX HCTOYHHUKOB.
OcobeHHocTy GUIBTpaUl U OOPALICHUS K JAHHBIM.

5. BpluncneHue TIaBHBIX CTATHCTHYECKUX METPUK ¢ momomisio NumPy. PaGora ¢ TaGnuyHBIME
naHHBIMA B Pandas

6. IlpoBeneHue pa3BeAbIBATEIHLHOTO aHAM3a JaHHBIX B Pandas Ha mpuMepe JaHHBIX O MacCaKupax
“Turtanuka” (6a30BbI TPEHUPOBOYHBIN HAOOP JAHHBIX).

JlaboparopHoe 3ausTue Ne2 (4 4.)

Tema Buszyanmnzauus nannbix. [IpeacraBienue pe3yjabTaToB HCCJIEI0BAHUS
Bonpocuvl ons obcyscoenus:

1. HroaHcel BU3yanm3anuy JaHHBIX U PUHIUIBI Y€JI0BEYECKOTO BOCIIPHATHSI.

2. IlpaBwiia co3MaHus XOPOIIUX BH3YaTU3AIUH.

3. 0O0630p pa3nMUHBIX BUJOB rpaduKoB (TUCTOrpaMma, 6ap-4apT, CEeKTOpHAs Auarpamma, JTUHEeHbIe
rpaduku, rpaduk paccesHuUs, TEIUIOBas kapra U T.1.). OCOOEHHOCTH Pa3HbIX BUIOB I'paUKOB U
UX UCTOJIb30BaHUS.

4. Coznanue pa3MYHBIX BHUJOB BU3yaIM3allMi HA CHHTETUYECKUX JAaHHBIX W TPEHHUPOBOUYHBIX
Habopax manHbiX. Co3maHue BU3yalW3allUil IS pa3BEAbIBATEIBHOTO aHAIW3a JAHHBIX JUIS
Habopa maHHBIX O maccaxupax “‘Turanmka”. Pabota ¢ mamneiMu Gapminder B Pandas
(https://www.gapminder.org): pa3BeabpIBaTeIbHBINA aHATN3, TPEOOpa30BaHNE TAHHBIX.

5. Boccoszmanne Buzyanuzaruu Gapminder (3aBUCHMOCTB MPOAOIKUTENbHOCTH ku3HN 0T BBII Ha
Iy1Ily HAaceJIeHHUs).

6. CozmaHue WHTEPAaKTHBHBIX BH3yalW3allMii M OTYETOB C MOMOIIbI0 HHCTpymeHTa Plotly.
(co3maHue TerIoBbIX reorpaduyeckux KapT, MHTEPaKTUBHOTO My3bIPHKOBOTO Irpaduka).

JlaGopaTopnoe 3ansaTue Ne3 (6 u.)

Tema Padora ¢ TekcToBbIMH JaHHBIMH. COOp [JaHHBIX M3 OTKPBITHIX HCTOYHUKOB.
IIpenBapurenbHas 00padoTKa TEKCTOBBIX JAHHBIX. TeKCTOBBIN aHAIN3
Bonpocut ons obcyscoenus:

1. Bgexaenue B ananu3 tekcrta. [I[pumenenue B moiautosorun. OCOOEHHOCTH MOATOTOBKH JTAHHBIX.
Ananu3 Tekcta. JlatreHTHOe pasmenienue Jupuxie.

2. COop AaHHBIX IS TEKCTOBOTO aHAJIM3a C HOBOCTHBIX CalTOB. [I0ATOTOBKA TAHHBIX JIJISl aHATU3A.
Hcnons3zoBanue moxeneir Word2vector. AHanu3 TekcTa, COOPaHHOTO W3 COIMAIBHON CETH
(KOMMEHTapHH N0JIb30BaTENEN).

3. TlocTtpoeHue npencka3aTelnbHbIX MOACICH.



JlabopaTopHoe 3ausTue Ned (6 4.)
Tema AHauu3 cerei

Bonpocul onsa obcyscoenus:
1. OcHOBHBIE METPHUKHU U TTapaMETPHI CETEH.
2. Mopaynbs NetworkX.
3. TloaroroBka JaHHBIX IS aHAJTH3a CETEH.
4. Tlpumepsl BU3yalu3alluy CETe Ha MpUMEpe NaHHBIX U3 COIMATBLHOM CETH.

JlaGopaTopnoe 3ansatue Ne5 (6 u.)

Tema Benenne B mMammHHOe oOydenue. Moayab sklearn. 3agaum kiaaccupukanum u
JHUHelHbIe MOAEJIH.
Bonpocul ons ob6cyscoenus:

OcCHOBHBIE TIOHATHS MATMHHOTO O0yYeHHUSI.

OOyueHue ¢ yuurtesieM 1 0e3 yIuTeds.

[IpoGnema nepeoOyueHUs.

Perpeccruonnsie Moenu.

MeTtoa HauMEHBIINX KBAJAPaTOB.

Jloructuueckas perpeccus.

Pemenue 3aiau kactepuzauyi. Mepsl pacCTOSHHUSL.

AJTopUTMBI KJacTepu3aluu (MepapXuyecKue alropuTMbl, arOPUTMbl KBaPATUYHON OIIMOKH,

BBIJICJIICHUE CBSA3HBIX KOMIIOHEHT).

9. bubmmoreka sklearn. IlocraHoBka rHIIOTE3bl, NpeoOpa3OBaHHUE TAaHHBIX W IOCTPOCHHUE
PErpECCUOHHBIX MOJIENEN Ul 3a/1a4uM ¢ naccaxupamu “Turanuka”.

10. [TocTpouHsblil pa3dbop anroputma kiactepuzanuu. I[IpoBepka ero paboThl Ha CHHTETHUYECKUX
JAHHBIX (UPHUCHI, CITy4aiiHbIe ()OPMBI).

11. [IpumeHeHue aaroputTMa KjiacTepusalnu K HabOpy JaHHbIX.

ONoGO~WNE

JlaGopaTopnoe 3ansTue Ne6 (6 u.)
Tema JlepeBbs1 pemennii. Ciay4yaiinbii jgec. AHcaMOJIu Mojesiei
Bonpocuvt ons obcyscoenus:
1. Bsenenue B ancamOii Mogenei. CTOKMHT U OdITHHT.
2. CnydaiiHblii Jec.
3. Bbycrumr.
4. Pa3z6op npumepos. [Toctpoenue ancambieil Mmoaeneit Ha Habope faHHbIX “TUTaHUK”

5. Tembl IUCHUIIMHBI (MOAYJIsI) VISl CAMOCTOSITEJILHOTO U3y4eHUsI
He nmpenycmotpensl



6. O0pa3oBaTe/ibHbI€ TEXHOJOTHH

Ne .
w/n HaunMeHoBaHue pa3aesa Buaspl yueonsbix 3ausiTuii | O0pa3oBaTejibHbIe TEXHOJIOTHH
TpanuuuoHHas JeKuus B ayl. C
Jlexknuu pazn 1t ya
MYJIBTHMEINA TPOCKTOPOM
Maremarnueckuii armapar (refresher).
Brenenne B mogyns NumPy. OcHOBEI JlabopatopHoe 3aHATUE B
1. A Ay y 9 JlaGopaTopHble 3aHATHS patop
pabotel ¢ Pandas. Pa3BebiBaTenbHbIH KOMIIBIOTEPHOM KJIacce.
aHaJM3 JaHHBIX.
a N3ydyenne wmartepuana 1o TeMe
CamocrosTenbHas padoTa  |JIEKIHH, IOATOTOBKA JOMAIIHETO
3a/1aHuUs.
TpanuuvoHHas JeKuus B ayd. C
Jlexuu paiul 1t YA
MYJIbTHMEINA IPOEKTOPOM
JlaGopatopHoe 3aHITHE B
Busyanmzanus nanseix. [Ipencrasinenue JlaGopaTopHble 3aHATHS
2. KOMITBIOTEPHOM KJIacce.
PE3yIBTATOB HCCICAOBAHNS.
W3yuenue w™arepuana 1o TeMe
CamocrosiTensHas paboTa  [JIEKIWH, TOATOTOBKA JOMAITHETO
3aJIaHUs.
TpaguuuoHHas JeKuds B ayl. C
Jlexknuun paznn yA
MYJIbTHMEINA IPOESKTOPOM
Pabora ¢ TexcToBbIME JaHHBIME. COOp
JlaGopatopHoe 3aHATHE B
JIAHHBIX U3 OTKPBITHIX HCTOYHUKOB. JlabopaTopHbie 3aHATHS
3. KOMIIBIOTEPHOM KJIAcCeE.
[IpenBapurenpHas 00pabOTKa TEKCTOBBIX
o N3yuenue Marepuasia 10 TeMeE
JaHHBIX. TEKCTOBBINM aHAJIM3.
CaMmocrosiTensHas paboTa  [JIEKIUM, TOATOTOBKA JOMAIITHETO
3a/1aHHUS.
TpaguuuoHHasd JeKUUs B ayll. ¢
Jlexknun pazu 1 ya
MYJIBTHMEINA TPOCKTOPOM
JlabopaTtopHoe 3aHATHE B
. JlaGopaTopHBIE 3aHATHSL
4. |Ananus cereit KOMITBIOTEPHOM KJIACCeE.
N3ydyenue wmartepuana 1o TeMe
CamocrosTenbHas padoTta  |JIGKIWH, ITOATOTOBKA JOMAIITHETO
3a1aHUS.
TpanuuuoHHas JeKuus B ayd. C
Jlexun paiui 1l yA
MYJIBTHMEINA TPOCKTOPOM
Beenenue B MammHHOE 00y4eHHe. MoIyb JlabopartopHoe 3aHITHE B
JlabopaTopHble 3aHATHS
5. [sklearn. 3agaun knaccupukanuu u KOMIIBIOTEPHOM KJIACCe.
JMHEHHBIC MOICTIH. U3yuenue w™arepuana 1o Teme
CamocrosiTensHas paboTa  [JIEKIWM, TOATOTOBKA JOMAIITHETO
3aJIaHUs.
TpaguuuoHHas JeKuus B ayl. ¢
Jlexmu paznn 1 YA
MYJIbTHUMEINA TPOCKTOPOM
. N JlabopartopHoe 3aHATHE B
Hepesbs pemennii. CirydaiiHbIi Jiec. JlaGopaTopHble 3aHATHS
6. KOMIIBIOTEPHOM KJIACCE.

AncaMOi Mozienen.

CaMocrosTeabHas pa60Ta

N3yuenue Marepuasia 10 TeEME
JIEKIIUY, MOATOTOBKA JOMAILIHETO
3a/1aHusl.




7. OueHo4Hble cpeAcTBa (MaTepHaybl) ISl TEKYNIero KOHTPOJISL yCHEeBAEMOCTH,
MPOMEKYTOYHOI aTTeCTAIMA 00y4AIOIIMXCH MO TUCHUIINHE (MOAYJII0)

O1eHOYHBIE CPEJICTBA COCTABIISIOTCS PENoaBaTeIeM CaMOCTOATENBHO MPH €KET0JTHOM OOHOBJICHUN
Oanka cpeactB. KonnuecTBo BapuaHTOB 3aBUCHUT OT YHCIa 00yUYaIOIIMXCS.

3agaHus 1019 TEKyLIero KOHTPOJIs

IIpuMepbl JOMALIHUX 3aJaHUT

1. Umnoptupyiite Habop naHHBIX 0 maccaxupax “Turanuka”. [IpoBenuTe pa3BeAbIBaTEIbHBIN aHAIU3
nansbIX. [ToctaBbre runoresy. [IpoBeaure HeoOXoauMBbIE TPEOOPA30BaHUS JAHHBIX.

2. Ha ocHoBanum moctaBieHHOW runote3sl B J[31 BriOepuTe Momenu i npeackasanus. O0ocHyiTe
BbIOOp. [loctpoiite BbIOpaHHBIE Mojenu, BblOepure myumryto. [loctpoiite aHcamOnb Mojenei.
Vayummnucs 1u npeackazanus? Odopmure pe3ybTaThl B BUIE OTUETA.

3. BapuanT mnpoekrta: coOepuTe [TaHHbIE W3 COLMAJIBHON CETM MJIM C HOBOCTHOIO caifta s
MOCJEAYIOIIEro TekcToBoro ananusa. IIpoBenute mpeaBapurenbHyto 00paboTkKy naHHbIX. [locTaBbTe
3ajauy kinaccuukanuu. IIpoBeaure HeoOXxonumsble mpeoOpa3oBaHusi HaHHbIX. IlocTpoiite Monenb.
OueHute, HaCKOJIbKO XOPOIIO MOJEIb CIPAaBISETCs C MOCTaBICHHOW 3ajnadeil. OnummTe pesyibTar,
HA30BUTE BO3MOXHbBIE IPUYUHBI IUIOXOW paboThl Mojenu (B ciydae, €cld pe3yJbTaThl
HEYOBJICTBOPUTEIIHHBIC).

IIpuMepHbIe BONIPOCHI K 3a4eTy.
1. Maremarnueckuii anmapar AJisl aHaJIu3a JaHHBIX: BEKTOPBI, MATPHIIbL, (DYHKIIMH U TIPOU3BOIHEIE.

2. Ocobennbie bl 1aHHBIX B NumPy. PaGora ¢ BekTopamu u mMatpuiiamMu. Beraucinenue riiaBHbIX
CTaTUCTUYECKUX METPHK C nomoiipto NumPy (cpennee, Menuana, Mosia, AUCTIEPCHSL.

3. Moaynp mist pabotel ¢ uncinoBeiMU JaHHBIME NumPy (Numerical Python). OcoGennbie THITBI
nanHbix B NumPy. PaGoTta ¢ BekTopamMu 1 MaTpuIlaMH.

4, Monaynp mns paboTel ¢ TaOMWYHBIM TpencTaBieHneM aaHHbIX Pandas. IIpeoOpaszoBanme
cioBapeil B TaOnmuunHblii (opmar Pandas, 3arpy3ka AaHHBIX W3 BHEIIHUX HMCTOYHHUKOB.
OcoOenHocTr (UIBTPAIIUU M OOPAICHHSI K TaHHBIM.

5. IIpaBuia co3maHus XOpPOIIUX BU3YaIU3alUi.

6. Bmenenue B aHanmu3 Tekcta. OCOOEHHOCTH TOATOTOBKM JAaHHBIX. AHanu3 Tekcra. JlaTeHTHoe
pa3menenue Jupuxie.

7. TloctpoeHue npeacka3aTeabHbIX MOJEIEH.

8. OCHOBHBIE METPHKH U TIApAMETPHI CETEH.

9. Moaynbs NetworkX.

10. IToaroToBKa AaHHBIX JUIS aHAIH3a CETEH.

11. TIpumeps! BU3yanu3aliy ceTei Ha MpUMepe JaHHBIX U3 COLUAIBHON CEeTH.

12. OcHOBHBIE MOHATHS MAIIMHHOTO O0YUYEHUS.

13. Obyuenue ¢ yuurenem u 6e3 yuauTers.

14. TIpoGnema nepeoOyUeHHUS.

15. PerpeccronHble MOJIEH.

16. MeTo HauMEHBIIIUX KBaJIPaTOB.

17. Jloructuueckas perpeccusi.

18. Pemenue 3amay knacrepusanuu. Mepsl paccTOsSTHUS.

19. AnroputMBl Ki1acTepu3annu (MepapXUuecKue alroOpUTMbl, alTOPUTMBI KBAAPATHYHON OIINOKH,
BbIJIEJICHHE CBSI3HBIX KOMIIOHEHT).

20. bubnuoreka sklearn. IlocraHOBKa THUMOTE3bl, NpeoOpa3oBaHWE JAaHHBIX M IOCTPOEHUE
PErpecCUOHHBIX MOJENEH IS 3aJ1a4M C maccaxxupaMu “TutaHuka’.

21. TlocTpounsblii pazbop anroputMa kinactepusanmu. [IpoBepka ero paOOThl Ha CHHTETHYECKHX
JaHHBIX (UPHUCHI, CTydyailHbIe (DOPMBI).

22. TIpuMeHeHNe anropuT™Ma KIIACTePU3aIMK K HA0Opy TaHHBIX.

23. Beeaenue B ancam0Oiiu mojiesneil. CTokuHr u O0srrunr. Crnydaiinseliii gec. bycTunr.



8. Cucrema onleHMBAHUA NJAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUsi
Kpurepun onenuBanus:

KputepreMm oleHWBaHUS SIBJISCTCS BBIMOJHEHHE CAMOCTOSATENBHBIX 3alaHWH, KOHTPOJIBHBIX U
1a00paTOPHBIX PadOT.

CaMmocrosiTelIbHBIC 3a/IaHUsl, KOHTPOJIBHBIE W Ja0opaTOpHbIE paboOTHl MO pe3ysbTaraM
BBITOJIHEHHSI U 3aIIUTHI OLIEHUBAIOTCS C YYETOM CIIEAYIOMIUX OCHOBHBIX ITapaMeTPOB:

— CBOEBPEMEHHOE BBITIOJTHEHUE PaOOTHI;

— TIOJTHOTA W MPAaBWIBHOCTh OTBETOB Ha BOTIPOCHI, 33JaHHBIC B XO/I€ 3aIIUTHI PAOOTHI.

B ciy4ae BBITIONTHEHUS JaAHHBIX YCIOBUH, CTY/ICHT UMEET BO3MOXXHOCTh ClIaBaTh TEOPETUUCCKUIN
3a4eT MO BOIPOCaM.
OneHKa «3a4TE€HO» BBICTABISCTCS CTYNEHTY, TIIIyOOKO W TIPOYHO YCBOHMBIIEMY MPOTPAMMHBIH
MaTepHall, HCUEPIIBIBAIOIIE, MTOCIEA0BATENHLHO, TPAMOTHO U JIOTUYECKH CTPOHHO €ro M3jararoieMy, B
OTBETE KOTOPOTO YBS3BIBACTCS TEOPHS C MPAKTUKOH, OH IOKa3bIBA€T 3HAKOMCTBO C JIUTEPATypOil,
NPaBUIBHO OOOCHOBBIBAET M HCHOJB3YET pALMOHAIBHBIE M COBPEMEHHBIE CpEACTBA pPEUICHHUS
MOCTaBJICHHOW TIPOOJIEMBI.
OLICHKA «He 3a4YTeH0» BBICTABISIETCA CTYJCHTY, IOKa3aBIIEMYy (parMEeHTapHBIA, pPa3pO3HEHHBIN
XapakTep 3HAHWM, HEJIOCTaTOYHO MPABHIbHBIE (OPMYIHPOBKH Oa30BBIX IOHITHH, HAPYIICHHS
JIOTHYECKOW MOCIEIOBATEIBHOCTH B U3JIOKEHUN MPOTPAMMHOTO MaTepuala, JOIMYyCKAIoIIeMy B OTBETE
WM B PEIICHUH 331249 IPyObIe OITHOKH.

3a oany paboty Bcero
©Popma KoHTpo.IR MuH. Makc. MuH. Makec.
0aJu10B | 0aJJ10B 0aJ10B 0aJ10B

Texyniuii KOHTPOJIb:
AkTtHBHas paboTa Ha 3aHITHU 0,25 0,5 9 18
BrinmonHeHMe qoMalIHero 3agaHus 0,75 0,75 27 27
BrImmotHeHHe 3a1aHui CaMOCTOSATEILHOW paOOThI 1 3 1 3
KOJLIOKGUYM 1 3 3 9
[TpoMexyTOYHasl aTTecTalus (3a4eT) 20 43
Hroro 3a cemecTp 60 100

9. YueOHO-MeTOUYecKOe U HHPOPMAIIHOHHOE O0ecTieueHHe TUCIHIIINHBI
9.1. OcHoBHasi IUTEpaTypa:

1. Hensix, A. H. CoBpeMeHHbIE METOABI MPUKIAAHOW WH(GOPMATUKU B 3a/layaxX aHaiu3a JaHHBIX :
yaeOHoe mocobue 1o Kypcy «MeTo bl HHTeUIeKTyaIbHOTO aHanm3a JaHHbx» / A. H. Tlenbix, A. A.
ensix, D. M. KotoB. — PoctoB-Ha-J/lony, Taranpor : MznarenscTBo IOxkHOTO (emepaaprHOro
yauBepcurera, 2021. — 130 ¢. — ISBN 978-5-9275-3783-9. — TekcT : 31MeKTpOHHBIH //
[Mudposoit 00pazoBaTeNbHBIN pecypce IPR SMART [caiiT]. — URL:
https://www.iprbookshop.ru/117165.html

2. Uensix, A. H. IlpuMenenue BpeMeHHBIX PSAIOB Ul aHANIM3a OONBIINX JaHHBIX : yueOHOe mocoOue
1o Kypcy «Maremaruyeckre MeTo bl anainu3a oompmmx qaHabix» / A. H. Lensix, B. C. Bacunbes,
9. M. KoroB. — PocroB-Ha-/{lony, Taranpor M3narensctBo  FOkHOTO  henepaibHOTO
yauBepcurera, 2021. — 84 ¢. — ISBN 978-5-9275-3983-3. — Tekct : anektponHsiii // LludpoBoit
obpasoBarenbHbiil pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/121929.html

3. Menukos, I1. Y. Python mist anamutuku nanabix. [Ipaktudeckuit kype : yuebHnoe mocodue / I1. U.
MenukoB. — Mocksa : At [Tu Ap Menaua, 2023. — 426 ¢. — ISBN 978-5-4497-1848-8. — Tekcr :
anekrpornbt // udposoit obOpazoBarenpHBIi pecypc IPR SMART [caiT]. — URL:
https://www.iprbookshop.ru/126300.html
9.2. 1omoiHMTEIbHAS JIUTEpaTypa:

1. Xan, H. HR-ananmutuka : TpakTHYECKOE PYKOBOJCTBO IO pabOTe C TEPCOHAIIOM HAa OCHOBE
oonpmux nanueix / H. Xan, JI. Mumnnep ; nepeBog E. Ceperuna ; non pepaxiueit E. IBankeBuy.
— Mocksa : Ampnuna [laGmumep, 2022. — 384 ¢. — ISBN 978-5-9614-7831-0. — Texkcr :
anekTpoHHblt // Lludposoit oOpasoBarenbHblii pecypc IPR SMART [caiiT]. — URL:
https://www.iprbookshop.ru/122512.html



https://www.iprbookshop.ru/117165.html
https://www.iprbookshop.ru/121929.html
https://www.iprbookshop.ru/122512.html
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I'mosman, K. M. Heiliponicuxonoruueckoe odcnenoBanue. KauecTBeHHas M KOJIMYECTBEHHAs OIICHKA
JaHHBIX : yuebHoe nocobue / K. M. I'mo3man. — Caparos : By3oBckoe obpazoBanue, 2013. — 263
¢. — Texcr : anexrponnstit // L{udpooii od6pazosatenbHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/11298.html

9.3.IlporpammHoe obecnieyeHne

Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas), (munensus 49512935);
Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2 PROC
(6eccpounas), (nmumen3us 60465661)

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

Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (6eccpounas), (JurieH3ust
61031351),

Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN,
(6eccpounas), (nmunen3us 41684549),

Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounast), (urieH3ust
60939880),

Microsoft Windows Server CAL 2008 Russian Academic OPEN, (Geccpounast), (urieH3ust
60939880),

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

. HencximrountensHoe npaBo Ha ucnoib3oBanue [10 Kaspersky Endpoint Security mist OusHeca —

Pacmmpennsiii Russian Edition.

HeuckmrountenbHoe mpaBo Ha ucnoib3oBanue 110 Kaspersky Security mis BUPTyadbHBIX H
obnauHbIxX cpen, Server, VirtSvr, License, Education Renewal

ABBY YFineReader 11 Professional Edition, (6eccpounas), (muiensus AF11-2S1P01-102/AD),
Microsoft Volume Licensing Service, (6eccpounast), (Jiutensus 62824441),

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

«Antumnaruar. BY3y». Jlunensuonnsiii goroBop Ne 5044 ot 14.05. 2022 roma (exeromHoe
IPOJICHUE).

. IIpodeccnonasibubie 0a3bl JAHHBIX W HMH(OPMAIMOHHbIE CIPABOYHbIE

CHCTEeMbI COBPeMEHHbIX HHPOPMALMOHHBIX TEXHOJIOT Uil
Nudopmannonnas cucrema «EnumHOe OKHO AocTyma K oOpa3oBaTelbHBIM pecypcam. Pazmen
NudopmaTuka n nHGopManmonubie TexHoiaorum» (https://habr.com/)
Kpymueitmuii  BeO-cepBuc s xoctuHra IT-mpoekToB W WX COBMECTHOW pa3pabOTKH-
(https://github.com/)
basa kuur u nyonukaiuii DnexktpoHHoi oudauorexu "Hayka n Texuuka" (http:/ www.n-t.ru)
Enunoe okHo moctymna k oOpa3oBaTenbHbIM pecypcam. Paznen MudopmaTuka u nuHGoOpMaioHHbIe
texHosoruu (http://window.edu.ru/catalog/?p_rubr=2.2.75.6)
DnektponHas oudnuorTeunas cuctema ZNANIUM.COM (http://znanium.com/)
[udpoBast KOJUIEKIHS SIEKTPOHHBIX BEpcUil M3AaHui (y4eOHHKH, y4eOHbIE TOcoOus, y4eOHO-
METOJIMYECKUE JOKYMEHTBI, MOHOTpaduu) MO SKOHOMHYECKHM, €CTECTBEHHBIM, TEXHHUYECKUM U
IrYMaHUTapHBIM HAayKaM, CTPYIITHPOBAHHBIX 110 TEMAaTHUYECKUM M IIEJIEBBIM MTPU3HAKAM.
OnektpoHHass  OmbOmuorewyHas  cuctema «BOOK.ru»  m3gatensctBa  «KHOPyC — menmay
(https://www.book.ru/)
HNHTepHeT-yHUBEPCUTET HHPOPMAIIMOHHBIX TEXHOJIOTHH (WWW.intuit.ru)
Omnunaifn cpena pa3paboTku npuwioxenuii (ideone.com)
Kypnan «KommberoteplIpece» (www.compress.ru)
N3narenbeTBO «OTKPBHITHIE CUCTEMBD) (WWW.0Sp.TU)
W3nanue o BBICOKUX TEXHOJIOTHUAX (WWW.CNews.ru)
Polpred.com O630p CMMU (http://polpred.com/)
Dnextponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
OnekrpoHHas Oubdnanoreuynas cuctema [IPRbooks (http://www.iprbookshop.ru)
DnekTpoHHas OnbmuoTeuHas ciucreMa HanmonanbHast anextponHas oubnuoteka (https:/H30.pd)
OnekrponHas oudnanoreuynas cuctema FOpaiir (http://www.biblio-online.ru)



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

10.0O0ecneuenne o00pa3oBaTeJBLHOI0 TMpolecca [IJasi JUIl ¢ OrPaAHMYEeHHBIMHU

BO3MOKHOCTHAMMU 310POBbS U HHBAJIUIA0B
YyeOHble 1 y4eOHO-METOANYECKHE MaTepHalIbl Ul CAMOCTOATENIBHOM paboThl 00yJaromuxcs u3

YHUCJIa WHBAJIUIOB U JIMI[ C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi (OB3) mpenocraBmisitoTcst B
dbopmax, aTanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[I0POBbsI M BOCTIPUATHS HH(POPMALIHH:

na cnenvix u cnadbosuoawjux:

- JeKuu opopMIIIOTCS B BUIE DJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C MOMOIIBI0 KOMITBIOTEpa

CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM;

- NHUCHMEHHBIC 3aJaHHS BBIMOJHSAIOTCS Ha KOMIIBIOTEPE CO CHEIHAITM3UPOBAHHBIM IMPOTPAMMHBIM
o0ecrieueHrneM, WK MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obOecrnieurBaeTCsl MHAUBUyJIbBHOE paBHOMEPHOE ocBeleHrne He meHee 300 Jrokc;

- IS BBITIOJTHEHUS 33JIaHUs TIPH HEOOXOAMMOCTH TIPEIOCTABIISCTCS yBEIIMUUBAIOIIEE YCTPOUCTBO;

BO3MOJKHO TaK)K€ UCIOJIb30BAaHUE COOCTBEHHBIX YBEIMYUBAIOIIUX YCTPOUCTB;

- THUChMEHHBIC 3aJaHUS ODOPMIISIOTCS YBEITHUECHHBIM HIPU(TOM;
- DK3aMEH M 3a4éT MPOBOMITCS B YCTHOW (pOpME WM BBIMOJHSAIOTCS B MUCbMEHHOUW (opme Ha

KOMIIBIOTEPE.

Jlna enyxux u crabocavimamux:

- Jeknuu  oQOpMIISIIOTCS B BHJE DJEKTPOHHOTO JIOKYMEHTa, JHOO TPEeIoCTaBIsSETCS
3BYKOYCHJIMBAIOIIAs anmnaparypa HHANBUIYAJIBHOTO MTOJIh30BaHNUS,

- TUChMCHHBIC 3aJJaHUS BBIOJHSIOTCS Ha KOMITBIOTEPE B MUCHBMEHHOU QopMe;

- DK3aMEH W 3a4€T MPOBOJATCSA B MUCbMEHHOU (hOpME Ha KOMIIBIOTEPE; BOZMOXKHO MPOBEJCHUE B
dbopMe TecTHpOBaHMUSL.

Jlna nuy ¢ napywienuamu OnopHo-08U2AMENbHO20 ANRAPAma:

- JeKu#u opOpMIIIIOTCS B BUJE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MMOMOIIBI0 KOMITBIOTEpa

CO CIIEIHAIM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHUEM;

- THUCHMCHHBIC 3aJ]aHUS BBIMOJHSAIOTCS Ha KOMIBIOTEPE CO CICHUATH3UPOBAHHBIM MIPOTPAMMHBIM
obecreyeHueM;
- DK3aMEH W 3a4€T MPOBOJATCS B YCTHOW (pOpMe WM BBIMOIHSIOTCS B MHUCHbMEHHOW (opMe Ha

KOMIThIOTEPE.

[Tpu HEOOXOMIMMOCTH MPETYCMATPUBACTCS YBEITUICHUE BPEMEHH TSI IIOATOTOBKHU OTBETA.

[Tponienypa mpoBeneHUS MPOMEXYTOUHON aTTECTAIMK I OOYyYalOlIUXCs YCTaHABIMBACTCS C
V4ETOM WX WHIAUBUAYATBHBIX MCUXOPU3NIECKUX 0CcoOeHHOCTeH. [IpomMekyTodHass aTTecTarusi MOXKET
MIPOBOJUTHLCS B HECKOJIBKO ATaIlOB.

[Ipn mnpoBeneHMH TMPONETYpPHl OLEHUBAHUS PE3YJIBTaTOB OOYYCHHS TPEAyCMaTpUBaETCS
HCITOJIb30BAaHUE TEXHUUYECKUX CPEJCTB, HEOOXOMMMBIX B CBS3U C WHAWBUIYAJIbHBIMH OCOOCHHOCTSIMH
00yJaronuxcsi. ITH CPeACTBa MOTYT OBITh MPEAOCTABICHBI YHUBEPCUTETOM, I MOTYT HCIIOJIB30BaThCS
COOCTBEHHBIC TEXHUYECCKHE CPE/ICTRA.

[TpoBeneHure TpOIEAYPHl OICHUBAHMS PE3YJIBTATOB OOYyYEHHUs JIOMYCKAETCS C UCIOIh30BAHHEM
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTyn K HMH(OpPMAMOHHBIM M OubnuorpaduyeckuM pecypcam B CETH
WutepHer ans kaxaoro oOydaromerocss B popMax, aaanTHPOBAHHBIX K OTPaHUYEHUSIM WX 3JI0POBBS U
BOCTIPHUATHS HHPOPMALIUH:

Mna cnenvix u cnabosuoawjux:

- B IeYaTHON (popMe yBETUUEHHBIM HIPUPTOM;
- B (hopMe 2eKTPOHHOTO TOKYMEHTA;

- B hopme ayanodaiina.

Hna znyxux u chabocnviumamjux:

- B IeYaTHOM Gopme;

- B pOopMe 3IEKTPOHHOTO JJOKYMEHTA.

Jna odyuarowguxca ¢ HapyuwieHUAMU ONOPHO-06UZAMENILHO20 ANNAPAMA:
- B Ie4aTHOM (opme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.



Y4eOHbIC ayAUTOpUH JII BCEX BHJIOB KOHTAKTHOH M CaMOCTOSTEIIBHOH pa0OThI, HaydHas
OuOnIMOTEKa W WHBIE TMOMENICHHs] AN OOy4YeHHS OCHAIEHbl CHEeIHalbHBIM O000pyJAOBaHUEM H
y4eOHBIMH MECTaMH ¢ TEXHHYECKUMHU CPEJICTBAMHU O0yUCHUS:

01 CTIenbIX U CAAD0SUOAUUX:

- aBTOMAaTU3UPOBAHHBIM pa00OYMM MECTOM JIJIsl JIFOACH C HAPYIIICHUEM 3PEHUS;

- Tpu HEOOXOAMMOCTH OOydYaroIUMCA TPEJOCTaBISETCS yBEIMYUBAIOIIEE YCTPOMCTBO,
JIOTTY CKA€TCsl MCIIOJIb30BAHUE YBEIUYHBAIOIINX YCTPOMCTB, UMEIOIIUXCS y 00yUYarOIIMXCS;

015 27YXUX U C1A0OCAblaAUUX:
- aBTOMAaTU3UPOBAHHBIM pa0OYMM MECTOM JIJIS1 JIFOACH C HAPYIICHUEM CIIyXa M CJIa0O0CIIbIIIAIINX;
- AaKyCTUYECKUHN YCUIUTEb U KOJIOHKHU;
07151 00yYaOWUXCca ¢ HapYUIeHUAMU ONOPHO-08UZAMETILHO20 annapama:
- IePEIBIKHBIMHE, PETYJIUPYEMBIMU 3proHoMuueckumu napramu CU-1,
- KOMIIBIOTEPHOM TEXHUKOM CO CHEIUAIbHBIM MPOrPaMMHBIM 00CCTICYCHHEM.

11.MaTepHaJIbHO-TeXHI/I‘IeCKOC o0ecrneueHue ANCHUIIINHBI (MOI[leﬂ)
Z[J'IH npenogaBaHvuss MW HU3Y4YCHHUA JUCHUIINIMHBI HUCIOJB3YCTCA JICKIUMOHHAA ayJUuTOpUH,

oOecrieueHHass MyJbTHMEAMA TPOEKTOPOM U COMYTCTBYIOIIUM OOOpYyIOBaHHEM, WHTEPAKTUBHOU
nockoil. Hcnonbsytorcss YMK gucuummuimael (Ha OyMa)XHOM W 3JIEKTPOHHOM HOCHTENSX), (OHI
HayyHOM OMOJIMOTEKM YHHUBEPCUTETA, METOAMYECKHE M YueOHO-METOIUYEecKHe MaTepuaibl Kadeapbl

MH(GOPMATUKH.
K paboueii npocpamme npunazaromesn:
I[Ipuaoxenne 1 — @OOHI OLEHOYHBIX CPEACTB JJs MPOBEACHUS aTTECTAllMM YpPOBHS

c(hOpMHUPOBAHHOCTH KOMITETEHIIMI 00YyUYaIOIUXCs MO TUCIUIUIMHE (MOIYIIIO);
Ipuioxkenne 2 — MeToauveckue ykKazaHus s OOyYarOIIMXCS MO OCBOCHUIO AMCIMILTUHBI
(Momyst).



