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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
MOJIyYeHHe KOMIIETEHIIMHN, HEOOXOAUMOM ISl BBITIOJIHEHHWSI HOBOT'O BUAA MPOohecCHOHAIbHOM
JeITEIBHOCTM B obimacTh  MHQPOPMALMOHHBIX  TEXHOJIOTMH  oOydarommxcs IO
CIIEIUAIIBHOCTSAM © HampasiieHusM tnoarotoBku WT- chepbl; mpuoOpereHre HOBOU
KBTM(UKAIIMN CUCTEMHBIN aHATUTHK

3agauu IMCUMIIMHBL:

1. M3ydyeHrie HOpMATUBHOW JOKYMEHTAIIUHU IT0 TIPEAMETHON 001aCTh (PYHKIIUUA CUCTEMBI

2. W3ydeHue ycTpoiicTBa OU3HEC-TPOLIECCOB OPraHU3AlIUT

3. HHrepBbloupoBaHUE MOJIB30BATENEH YPOBHS CHEIMAINCTA MOJ PYKOBOJCTBOM OoJiee
ONBITHOT'O KOJIJIETH

4. Hab6mroneHue 3a mTaTHON paboTOoM Mmoib30BaTeeH

5. OmnmucaHue crieHapueB (haKTHUYECKOH pabOTHI MOJIb30BATEIEH ¢ CHCTEMOW U BBISBIICHHC
MpOOJIEMHBIX MECT BO B3AUMOJECHCTBUU C CUCTEMOM

6. M3yueHue cucreM-aHAIOrOB U IOKYMEHTALIMU K HUM

7. VI3ydeHue KypHaIOB 0OpallleHUi MoJIb30BaTeNei

8. @opMyIMpOBaHUE THUIMOTE3bl O MOTPEOHOCTSAX U TMpobiieMax 3aMHTEPECOBAHHBIX JIHII
OTHOCUTEIBHO (DYHKITUI CHCTEMBI

9. YcraHOBKa U Ha3HAUYEHUE TUIIA TPEOOBAHUS K CUCTEME U NIOACUCTEME

10. BeisiBNieHUE U YCTpaHEHHE MPOTUBOPEUNIA B TPeOOBAHUIX K CUCTEME U TTOACUCTEME

11. YcraHoBKa B3aUMOCBSI3U TPEOOBAHUN K CUCTEME U MTOACUCTEME C TPOUYUMHU MTPOESKTHBIMHU
apredakTaMu - TECTAMH, KOJIOM, apXUTEKTYPHBIMH MOJICIISIMHU

12. MoaenupoBaHuie yCTPONUCTBA CUCTEMbI U TTOJCUCTEMbI C UCIIOJIB30BAHUEM CTPYKTYPHBIX
TEKCTOBBIX, TAOJTMYHBIX U TpadUUECKUX HOTAIUN

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOI
IMPOT'PAMMBI
JucuuruiiHa OTHOCUTCA K (aKyJIbTATUBHBIM JUCHUIUIMHAM y4eOHOrO TIUIaHA TIO
HanpasjeHuto moarotoBku 10.03.01 «MMupopmanimonHas 6e30macHOCTbY.
JI71s1 yCHenHoro OCBOGHMS TaHHOM JUCIUIIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS] U HABBIKU,
NMpUOOpETeHHBbIE B  PE3yJIbTaTe OCBOCHMS JUCHMIUIMHBI —[HM(poOBas TI'PaMOTHOCTH
00s13aTEIBbHON YacTH.
3HaHMS, YMEHUSI U HABBIKU, TPUOOPETEHHBIE B pe3yIbTaTe OCBOEHUS JAHHOU JUCIUIUIMHBI
HEOOXOJMMbI JJISl YCIIEHIHOTO OCBOEHUS JUCHUIUIUH (PenepasbHOTO TOCyIapCTBEHHOTO
00pa30BaTEILHOIO CTaHJAapTa BBICHIETO OOpA30BaHMS 1O HAIMPABIEHUIO MOATOTOBKHU
10.03.01 «MadopmanonHas 6€30MaCHOCTHY.

3. KOMIIETEHLIMA OBYYAIOLLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA INCHUIINMHBI U UTHAUKATOPBI UX JOCTUKXEHUA

3.1. YHI/IBepCEU'ILHI:IC KOMIICTCHIUU 1 HHAUKATOPBI UX JOCTHKCHU A

Kareropus (rpynmna) Kon u HanmeHoBaHue Kon n HaumeHoBaHME UHIMKATOPA
YHUBEPCAJIbHbIX YHUBEpCAJIbHOMN JIOCTUKEHUS YHUBEPCAIIBHOMN
KOMIIETEHLIUN KOMITETEHLIUH KOMITETEHLIUH
CucremHoe u| YK-1 Cnocob6en | U/1 - 1yk-1 3HaTh: - METOAMKH ITOUCKA,
KPUTHYECKOE OCYIIECTBJISATh TIOUCK, | cOopa m 00paboTku WHpoOpManuy; -
MBILIEHUE KPUTUYECKUN AHAIW3 W | AKTyaJIbHbIE POCCUICKHE u
CUHTE3 nHpopMalmy, | 3apyoekHble UICTOYHUKH UHpOpMaLnn
IIPUMEHATh  CUCTEMHBIN | B cepe npogeccrnoHaIbHOM
MOJAXO [UIsl pEeUIeHUs | AeATeIbHOCTH; - METOJ CHUCTEMHOIO




ITIOCTABJICHHBIX 3aJa4

aHaIu3a.
NI - 2 yx-2 YMeTh: - NPUMEHSTH
METOIUKU IIOUCKA, cO
opa u

00paboTku nHpopmanmy; -

OCYIIIECTBJIATh KPUTUUYECKUN aHAIU3 U
CHUHTe3 MH(pOpMAIMU, MOJIyYeHHOH U3
pa3HBIX MCTOYHUKOB; - TIIPUMEHATH
CHUCTEMHBIA TMMOAXOJ JJI PELICHUS
MMOCTaBJICHHBIX 3a/1a4.

NI - 3 ykx-3 Bmamets: - MmeTomamu

MOMCKa, coopa wu 00

paboOTKU, KPUTHUYECKOTO aHajIu3za U

CHUHTE3a nHpopmaimy; -
METOIUKOMN CHUCTEMHOTO

nmoaxoga AJjs pCIICHUSA ITOCTAaBJICHHBIX
3aaay.

4acoB.
1 —Ne i/

2 — Tema (pa3nen) IUCHUIUIMHBI, KypcoBas paboTa (IPOEKT), MPOMEKYyTOUHAST aTTECTALIUS

3 — Cemectp

4. CTPYKTYPA JUCHUITINHBI

OOmas TpyI0eMKOCTh AUCHMIUINHBI cocTaBisgeT 8.00 3aueTHBIX eauHHIIBI, 288.0 akaaeMUUYeCKUX

4 — Buibl KOHTaKTHON paOOTHI U TPYTOEMKOCTH (B aKaJIEMHUYECKUX Yacax)
4.1 - JI (JIexummn)

4.2 — Jlex1iuu B BUJIE MPAKTUYECKOMN MOATOTOBKHU

4.3 — 13 (ITpakTUuecKkue 3aHITH)

44— HpaKTI/I‘ICCKI/IC 3aHATHA B BUIC HpaKTH‘{CCKOﬁ IIOATOTOBKH

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JTabopaTopHbie pabOTHI B BUAEC MPAKTHIECKOM MOATOTOBKH

4.7 — UKP (MHuas xoHTakTHas padbora)

4.8 — KTO (KoHTpob TEOPETUYECKOTO OOYUYCHHS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoIib (B aKaJIeMUUYECKUX Yacax)

6 — CamocTtosiTennbHast paboTa (B akaJeMUYECKUX Yacax)

7 — @opMBbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4.1142|43(44|145(46|47]148]49

1 MaremaTtuka 3 34 110 | Tecr
JUTS aHATH3a
JaHHBIX

2 | Muctpymentsl | 4 34 109.8 | Tecr
aHajIu3a
JTAHHBIX




3 3auger 4

0.2 Tect

Hroro 0.0

0.0 68.0 000200 0.0 [219.8

5. COAEPKAHUME JNCHUITVIMHbI

5.1. JIaGopaTopHble 3aHATUS

HaumMenoBaHue TeMbl

Coz[epx(aHI/Ie TCMBbI

Jluneitnas anredpa

Bektophpl: omepammu  HaJg  BEKTOpAaMH; BEKTOPHOE
MPOCTPAHCTBO;  OCHOBBI  TpUTrOHOMETpuU. HopMbrI:
CKAJISIPHOE TPOU3BEIEHNUE BEKTOPOB; HOPMBI BEKTODA;
CBsi3b L2 HOpMBI U CKaJApPHOTO MPOU3BENICHUS,;
paccrosiHue MEXTy BEKTOPaMHU. Martpuiisr:
apudmMeTnuecKkue Omepaly HaJ MaTpUIlAaMA U UX
CBOMCTBA; YMHOXXCHHE MATPULI HA BEKTOD; JIMHEHHAs
(He) 3aBUCUMOCTb U 0a3uC; MATPUYHOE NEPEMHOKEHUE.
Ob6patHass MaTpulla U OIpeJeIuTeNb: OOpaTHas
MaTpuIla; BBIPOXKIACHHAS MAaTpHUIA; ONpPENeTUTeNb, €ro
MpUMEHEHNE U  CMBICT; YIPOIIEHHWE MATPUYHBIX
BBIPAKEHUI.

MaremaTuyeckuii aHaIn3

@yHKIMK: onpeAeneHre GyHKINU 1 rpaduka GyHKIIN;
TuHeNHas (QYHKIUS, TOJIMHOMHMHAIbHAS — (YHKIIUS;
ONMMCaHWE  JAHHBIX  C  TOMOUIBIO (byHKLINIA;
nokaszarenbHast — QyHkus;  jgorapudm;  oOpaTHas
byHKIHS; MOJIYIIb; KOMITO3UIIUS (bYHKIHH.
[Tpow3BogHbIE M MHTErpajbl: MPEAeN; MPOU3BOIHAS;
MpaBWIa HAXOXKICHUS TMPOM3BOJIHBIX; IKCTPEMYMBI
¢byHKUMA;  cBOWcTBA  (PYHKIUMU:  MOHOTOHHOCTD,
BBIMYKIOCTh. (DYHKIUU HECKOIBKUX IEPEMEHHBIX:
(GYHKIIMM ~ HECKOJNBKHX IE€PEMEHHBIX; BU3yalIH3aLUs
(GYHKIIMA ABYX TIEPEMEHHBIX; YacTHas MPOU3BOIHAS;
rpagueHT (PyHKIHMH; SKCTpeMyM (YHKIIMH HECKOIbKHUX
MEPEMEHHBIX; IPAJUSHTHBIN CIYCK.

[Tpunoxxenne IMHEHHON anredps
B aHAJIN3€ JAHHBIX

JIuneliHas perpeccusi: ONpENEIeHUE MOJAEIN JIMHEUHOMN
perpeccuy;  HaxOXXIEHHE  IapaMeTPOB  JIMHEMHOU
perpeccun kak pemenne CJIY; ¢yHKuus ommbku u ee
MHUHUMU3ALINS; AHAIIMTUYECKOE pelieHue IS
IIapaMeTpOB PErpeccuy; KOJUIMHEAPHOCTh B JIAHHBIX,
peryispusanus; TPaAUEHTHBIN CIIYCK I HaXOXICHMS
napamMeTpoB JuHeHHOW perpeccur. CoOCTBEHHbIE
BEKTOpbl U SVD: cOOCTBEHHBIE 3HAYEHHS U BEKTOPBI

MaTpPULBL; FEOMETPUYECKOE IIpeACTaBIIEHHE
COOCTBEHHBIX  BEKTOPOB;  CHUHIYJSPHBIE  BEKTOPHI,
CUHIYJISIpHBIE  pas3noxenuss  SVD;  npumeHeHue

CHUHTYIsIpHOTO pasznoxeHus, PCA.

Teopusi BeposITHOCTEM M OCHOBBI
CTaTHUCTUKH

JIMCKpeTHBbIE CIyJYalHble BEIMYUHBI. HCXOJ, COOBITHE,
BEPOSATHOCTb,  CBOMCTBAa  JUCKPETHBIX  CIIyYaWHBIX
BEJIMYMH; JUCKPETHBIE pacrpenesieHus. Bzanmopaerncraue

JMUCKPETHBIX  CIyYallHbIX  BEIIMYMH:  COBMECTHOE
pacrpeneieHie 1 KoBapualus; yCIOBHAsI BEPOSITHOCTD,
Teopema Baiieca; CEeMIUTMPOBAHMUE, 6a3zoBas

BU3yajanu3anus JaHHBIX; OCHOBHBIC OIMUCAaTCIIbHBIC
CTaATUCTHUKMU. HerepI)IBHI)IC CquaﬁHbIC BCIIMYMHBI:




HEMpEepbIBHbIE CIy4YallHble BEJIWYMHBL, HOPMAaJbHOE
pacnipenenenre u LIIIT; coBmecTHOe pacnpeneneHue,
CBSI3b BEJIMUMH, KOPPEISLHUS; YCIOBHASI BEPOSTHOCTh U
Teopema  balieca [y HENpPEpBIBHBIX  BEJIWYUH;
TUCTOrPAMMBI M OIIMCATENIbHBIE CTATUCTUKU IS
HEMPEPHIBHBIX BEJTUYMH.

CraTucTudeckue MCTOIbI

CraTuctuyeckas OlLIEHKa MapaMeTpOB: BEPOSTHOCTh U
MPAaBIOINO00ME; OllEHKa MapaMeTPOB PpAaCIpeAeTICHUS;
METOJ  MAKCHUMaJbHOTO  MPaBAONONO00HUS;  IOMCK
napaMeTpoB JIMHEHHOW perpeccuu ¢ BEepOSITHOCTHOU
TOYKM 3peHUs. MeToH TJIaBHBIX KOMIIOHEHT: MaTpwHila
koBapuanuy,; mnpuMmenenne PCA. Craructuueckue
9KCIIEPUMEHTHI U TIPOBEPKA TUIIOTE3: BEPOSATHOCTHOE
MPUHSITUE PEIIeHUH; JOBEepUTEIbHbIe UHTepBabl; A/ B
TECTUPOBAHME; TMapaMeTpUUYECKHUe TECThl;  pa3Mep
BEIOODKM, €ro CBs3b C  OmMOKOH. MeTobl
CTATUCTUYECKON MPOBEPKH TUTIOTE3:
HENapaMeTPUUECKUE TECThbl; OyTCTpAM; HEIMHEWHOe
npeoOpa3oBaHue JAHHBIX; MHOXECTBEHHAs IMPOBEpPKaA
TUIIOTE3.

BusyanbHbIE THCTPYMEHTBI

Knaccudukamus WHCTPYMEHTOB aHaIW3a  JTAHHBIX.
O030p UWHCTPYMEHTOB, HE TpeOYyIOIIUX HABBIKOB
nporpammupoBanusi. O030p HMHCTPYMEHTOB aHaIu3a
JTAHHBIX, B KOTOPBIX MIPUMEHSETCS TPOTPaMMUPOBAHHE.

OCHOBBI TIPOrpaMMHUPOBAHUS Ha
Python

Hasnauenne u npumenenue s3pika Python. OcHOBBI
paboThl ¢ UHTEPAKTUBHOM cpefon pa3zpaboTku Jupyter.
OcHOBHbIE TOHATUS SI3bIKA. OCHOBHBIE TUIIBl JAHHBIX.
JIuHeliHble  aITOpPUTMBI.  YCIOBHBIE  AIITOPUTMBI.
Huxnuueckue anroputmbl. @yHkuuu. Pabora ¢
MMOTOKOBBIM BBOJOM-BBIBOJIOM.

bubnuoreka Numpy

0O 0O 0 0O 0O 0 0O 0 [JouorddeserucH@eHOBHBIE
MOHATUSA W O0coOeHHOCTU. Twumbl JaHHBIX Numpy.
OCHOBHBIE OIlepalliy HaJT TUIIAMH JaHHBIX Numpy

COop, opraHuzainys M XpaHCHHE
JAHHBIX

[Tonsarue «Oomnpime ganHbe». OCHOBHBIE BO3MOXKHOCTH
M0 HAXOXACHUIO U cOopy maHHBIX. O030p OCHOBHBIX
UCTOYHUKOB JaHHBIX. OpraHu3anusi W BBIIOJHCHHUE
cobopa nmaHHbIX. OCHOBHBIE HMHCTPYMEHTBI cOopa u
opraHmu3aruu 1aHHbIX. OCHOBHBIE BHUJIBI IIPEICTABIICHUS
nanubpix. ITonstue SQL. PabGora ¢ 6a3zamu JaHHBIX B
SQLiteStudio. OcuoBbl SQL. Tunwer manaeix SQL.
OcHoBHble Buabl 3ampocoB SQL. OcHOBBI ycTpoiicTBa
BeO-caiiToB. M3BieueHne JaHHBIX ¢ BeO-CaiiTOB.

Pa6ora ¢ nagusimu B Pandas

ITonstue momynapHoct B Python. Kpatkuit 0630p
OCHOBHBIX MOJIyJI€H, MPUMEHSIEMbIX B aHAJIU3€ JAHHBIX.
Hasnauenne wu mnpumenenne Oubnuorexkn Pandas.
OcHoBHble TuUnbl Pandas. WM3BneueHue maHHBIX U3
DataFrame. OmnucatensHple craTtuctuku  Pandas.
OcHOBHBIE omepalMH, MPOBOJUMBIE HaJ THUIIAMU
maHablx B Pandas. Hasnauenme mnpemoOpaboTku
JIAaHHBIX. MeTtobl npenoopadboTku JTAHHBIX.
Bosmoxunoctn Oubmuorexku Pandas mpu moctpoeHun




rpaduKoB

Busyanmm3zaus JTaHHBIX | Busyanuzanms KakK s exTrBHAS dbopma
cpencrTBaMu si3bika Python TIpeJCTABIICHUS] JaHHBIX. Ha3HaueHue OMOIMOTEKH
Matplotlib. Hurerpaumst  Matplotlib ¢ apyrumm
oubnmmorekamu. OcHOBHble (yHKIIMU OUOIMOTEKU.
[Toctpoenne rpadukoB 1O maHHBIM. TpakTOBKa
rpadukoB. Hacrpoiika BHU3yalmbHOTO TPEACTABIICHHS
rpaguKkoB B COOTBETCTBHM C IEIIMH U 3aadyaMu
uccrnenoBanus. Hasnauenme Oubnmorexku Seaborn.
OcoOCHHOCTY M OTIWYUS OT JPYTUX  MOJIyJIeH
noctpoeHuss rpacdukoB. HMHTrerpamus ¢ ApYrUMH
oubnmmorekamu. OCHOBHBIE THIBI TpadukoB Seaborn.
ITocTtpoenune rpadukoB 1o maHHBIM. Hacrtpoiika
npecTaBiieHus TpauKOB.

6. CAMOCTOSATEJBHASA PABOTA

Ne | HammeHoBaHMEe TEMBI Coneprxanue TeMbl (pasena) TpynoemkocTb
n/m (paznena) B
aKaJeMHUYECKUX
gacax
| Marematuka 114 | Beirosinenue J1a0OPATOPHBIX pab6or, | 110
aHaJM3a JaHHBIX ohopMIICHHE OTYETOB
2 HNHCcTpyMeHTHI BoinonHenue J1abOpPaTOPHBIX pabor, | 109.8
aHaM3a JaHHBIX ohOopMIIEHHE OTYETOB

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MU

HNnTerpanbayio Monenb 00pa3oBaTeIbHOrO IMpollecca MO AUCHUIUIMHE (POPMHUPYIOT
TEXHOJIOTUM METOJIOJIOTUYECKOTO YPOBHS: MOJYJIbHO- PEUTHHIOBOE OOYUYEHUE, TEXHOJIOTHS
MOATAITHOTO (DOPMUPOBAHUST YMCTBEHHBIX JCHCTBUH, TEXHOJIOTHS Pa3BUBAIONIETO OOyUEHUS,
3JIEMEHTBI TEXHOJIOTUU Pa3BUTHSI KPUTHUIECKOT'O MBIIIUICHHS, caMoyIipaBiicHue. Ha 3aHITHsIX
HCITOJIB3YIOTCS METO/TbI AKTUBHOTO 00yYeHHS: JIEKIIUS C 3apaHee
3aIJTAHUPOBAHHBIMU OITMOKAMH  (JIGKIHSI- TTPOBOKAIIMS), JIEKIUS C Pa300pOM KOHKPETHBIX
CUTYaIii, MO3TOBOM IITYPM, HHTepAKTHUBHAs JabopaTopHas padboTa.

Pexomennyercs ucnonb3oBaHWE HMH(POPMALIMOHHBIX TEXHOJOTHMH TIPU  OpraHU3aliH
KOMMYHUKAIIMH CO CTYACHTAMM JIUTS IIPEICTaBICHUS MHPOPMAIIUH, BbIIAYM PEKOMEHIAITNN 1
KOHCYJbTUPOBAHUS IO ONEPATUBHBIM BOIMpocaM (3JIEKTPOHHAS I10YTa), WCIIOJIb30BaHUE
MYJIbTUMEIUA-CPEACTB MPU MPOBEICHUN JIEKITMOHHBIX U JTA00OPATOPHBIX 3aHSITUMN.

8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOM ATTECTALIUU
KoHTponb 3HaHWH, TOJYYEHHBIX CIyIIATEISIMA IPU OCBOEGHUU pa3feiioB (MOIYJei)
[Tporpammel, ocymiecTBIsIeTCs B ClIeAyOMUX (popmax:

- TeKYIINI KOHTPOJIb YCIEBAEMOCTH — OOECIEUNBAET OLIEHMBAHUE XO/1a OCBOEHUS PA3/IEIOB
[Tporpammel, mpoBoAUTCS B (hOpME TECTA;

- TpakTUKa — oOecreuynBaeT KOMIUICKCHOE OCBOCHHE BCEX BHUIOB NPOQecCHOHATBLHOU
JIeATEIbHOCTH CUCTEMHOTO aHAJIUTHKA,

- IPOMEXYTOYHAs aTTECTAllds — 3aBeplIaeT M3YUYeHHE OTIACIIbHOro Momayns IIporpamwmer,
MPOBOAUTCS B (hOpMe 3aUeTa;

- ITOrOBas aTTECTAIUS — 3aBEPIACT U3YYCHHUE BCCH MMPOTrpaMMBbl.

Texymuii KoHTposb. [lepeyeHb NpuMeEpHBIX 3a0aHUN



Tema «IIpunoxenue MMHENHON anreOpbl B AHAINU3€E JAHHBIX»
[Tpumep tecra
1. Kak u3MeHsTCs cTaHAapTHbIE OMIMOKM KO3(PUIMEHTOB JIUHEHHOW perpeccuul, eciu
3HAUYEHUs CIIYY4aliHOTO YJIeHa BO BCeX HAOIIFOACHHUSAX BBIPACTYT B N pa3 (IMPH IMOCTOSHCTBE
OCTaJIbHBIX BEJIMYNH):
© HE U3MEHATCS

BBIPACTYT B N pa3

BBIPACTYT B N2 pas

YMEHBIIIATCS B N pa3
2. [Tonx monHO#M nMpo6aeMoit COOCTBEHHBIX 3HAUEHUH 711 MATPULIBI A TTOHUMAETCS:
© HaXOX[EHHUE BCEX COOCTBEHHBIX 3HAUCHUM

HAXO0XIEHHE HECKOJIbKUX COOCTBEHHBIX 3HAUECHUN

HaXOXJIEHUE HECKOJIBKUX COOCTBEHHBIX BEKTOPOB

HaXOXCHUE BCEX COOCTBEHHBIX BEKTOPOB MATPHIIBI
Tema «Teopust BEpOITHOCTEW U OCHOBA CTATUCTUKI
[Tpumep tecra
1. ITpu yBenuyeHun ob6bemMa BHIOOPKHU N U OJTHOM U TOM K€ YPOBHE 3HAUUMOCTH a, IIUPUHA
JIOBEPUTEIIBHOTO HHTEPBAJIa:

MOJKET KaK YMEHBIIIUTHCS, TAK U YBEITMUUTHCS

YMEHBIIAETCS

HE U3MEHSIETCS

YBEJIIMUUBAETCS
2. Kak HaspiBaeTcs uncio m( (HACTyIUIGHHS COOBITHS B N HE3aBUCUMBIX HCHBITAHHSX, B
Ka)XXOM U3 KOTOPBIX BEPOSITHOCTH IIOSIBJICHUS COOBITHS paBHA p), OIpEIEIsieMoe W3
HepaBeHcTBa np [ q [0 m0 [ np - p:
: HaunboJIbIIIEe

ONTUMAJIbHOE

HAaUBEPOSTHENIIIEE

HEBO3MOKHOE
3. Ecnu umeercs rpymnma U3 n HECOBMECTHBIX coObITHil Hi, 00pa3yronmx MojgHyo T'PYIITY
coObITHH, W wu3BecTHBI BeposTHocTH P(Hi), a coOGbiTue A MOXET HACTYNHUTh IIOCTIe
peanmu3anuu ogHoro w3 Hi, u3BectHel BepositHoct P(A/ Hi), To P(A) BBIUMCHseTCS 110
dbopmyne

bepnymm
baiieca
MOJIHON BEPOSITHOCTH
Tema «CTaTUCTUUECKHE METOIBD)
ITpumep tecra
1. HepechnHTe OCHOBHBIE CBOMCTBA TOYEYHBIX OLICHOK:
HECMEIIIEHHOCTh U 3(PPEKTUBHOCTH
3¢ (HEeKTUBHOCTD U COCTOSITETbHOCTD
HECMEIICHHOCTD, 3()()eKTUBHOCTD U COCTOSITETLHOCTD
HECMENICHHOCTD U COCTOSITETbHOCTD
2. Ecnu smnpuueckast cratuctuka Ko HaxoauTces B «30HE 3HAYMMOCTU», TO MPUHUMAETCS
CTaTUCTUYECKOE PeIlIeHUE:
HE OTKJIOHSITH HyJIeBYIO TurnoTe3y HO
OTKJIOHUTH HyJeByIO Tunote3y HO;
HE OTKJIOHSITH HyJeBYIO TunoTe3y HO, XOTs B 1eiCTBUTEIILHOCTH OHA Oy/IeT He BepHa
3. CornacHo F- kputeputo duiepa, MpaBUIbLHBIM SIBIISETCS CIEAYIONIUNA CTATUCTUUECKUI
BBIBO/I:

CTAaTUCTUYCCKM 3HAUMMBIX Pa3IUYUN MEXAY MTUCIHEPCHUSMU B TIEPBOM M BTOPOU
rpynmax HeT. Pa3nmwumsi B CTeNmeHWM OMHOPOIHOCTH ITOKa3aTelleld YpPOBHS BepOabHOTO
MBIIUICHUSI MEXIY TPYIITaMU OTCYyTCTBYIOT

MMEETCSl CTATUCTUUECKOE PA3IIUUME MEXKIY TUCIIEPCUSIMHU B IEPBON M BTOPOI Ipymmax.



[To cremeHn OAHOPOTHOCTH TAKOTO TOKA3aTessl, KaK YPOBEHb BEpOATBHOTO MBIIIUICHUS,
MMEIOTCS PA3JIMUUS MEXKTy TPyIIaMu

smnupuyeckoe  3HaueHue F-  kputepuss ~ @uiepa  HAXOOUTCS B «30HE
HeompeaeneHHocTH». Heobxoaumo  yBeIMYUTh OOBEMBI BBIOOPOK U MPOJOJIKUTH
HCCIIeIOBaHUE

Mopyinb 2. UHCTpYMEHTBI aHaIM3a JaHHbBIX
Tema «BusyaibHble HHCTPYMEHTBI»
ITpumep keiica

Amnanu3 maHHbIX Ha 0a3e Microsoft Excel:

1. Ckauaiite Habop naHHBIX «J/laHHBIE O TMPOAYKTAX CylepMapkeTa». DTO MOXKET OBITh
Ha0Op JaHHBIX U3 JI0OOr0 OTKPHITOTO UCTOYHUKA, HanmpuMep, Kaggle, UCI, Data.gov u T.1.
2. Ummioptupyiite Habop maHHbIX B Microsoft Excel.

3. OrmeHuTe Ka4yecTBO W TMOATOTOBKY JHaHHBIX. Ompemenure, €CTh JU B JaHHBIX
OTCYTCTBYIOIIIME 3HAYCHUS, BBIOPOCHI Wian ayOnmukaTel. McrmpaBbTe JIOOBIE OIMMOKH WITH
HEJOCTATKHU B JAHHBIX IO HEOOXOIUMOCTH.

4. Co3pnaiiTe CBOAHYIO TaOIUIly, YTOOBI MOCMOTPETHh CpelHEe, MEIUAaHy M CTaHJAapTHOE
OTKJIOHCHHE JIJIsI KaXKI0TO MPOJIYKTa IO KOJIMYECTBY ITPOJAHHBIX SIUHUI] U OOIIIeH BBIPYUKE.
5. Co3spaiite auarpamMmbl I8 BU3yaJIM3allud JaHHBIX. Hampumep, MOXHO TIOCTPOUTH
TUCTOTPAMMBbI IS TIOWICKA pachpeneieHus Uil KaXOAOoTo MPOJYyKTa B KaTerOpHsX
MPOJIAHHBIX €IMHUIL U OOIIeH BBIPYUYKH.

6. [IpoBepbTe rUIMOTE3bI OTHOCUTENIBHO JAHHBIX, UCIOJb3Yysl (PYHKUIMIO aHAIU3a JAHHBIX B
Microsoft Excel. Hampumep, MOXHO TTpOBEpPUTH, 3aBUCST JIM MMPOJTAHHBIE €IUHUIIBI OT THITA
MPOAYKTa WIH OT Ce30Ha (HaIpumMep, JIeTO, 3MMa, BECHA, OCCHb).

7. TlpencraBbTe pe3yJabTaThl Balllero aHajduW3a C TMOMOIIBI0 TpaUKOB U JHATPAMM.
CocraBbTe OTUET O pe3yiabTaTe padoTsl B Microsoft Word uinu PowerPoint.

8. CnenaiiTe BBIBOABI M PEKOMEHJAIIMU, OCHOBAaHHblE Ha aHanuze. Hampumep, MoXHO
PEKOMEHI0BATh YBEIIMYHUTH IMPOW3BOJICTBO M MPOAAXYy TEeX MPOAYKTOB, KOTOPHIE UMEIOT
OOJBIION CIIPOC.

Tema «OcHOBBI TporpaMMupoBanus Ha Python»
[Tpumep kelica
PazpaboTtka npumokeHns «ITaHUPOBIINK 3a1a9» Ha si3bike Python

1. OnpenenuTe MOAXOAAINIYIO BEPCHIO s3bIka Python, 000cHOBaB caenaHHBIN BRIOOD.

2. CaMOCTOSTEIIPHO OCYIIECTBUTE BBIOOp MOJXOASIICH WHTETPUPOBAHHOW  CpeJIbl
pa3pabotku (IDE) c o6ocHOBaHHMEM BBIOODA.
3. Pazpaboraiite Texnudeckoe 3aganue (T3) k mpuinoxenuto. [IpoBenure mpoeKTUpoBaHUE
MPUIJIOKEHUS C y4yeToM (DYHKIIMOHAJIAa, KOTOPBIA JOJDKHA BKJIIOYATh B cebsi peanuzyeMasi
porpamma, a UMeHHO:
: CO3/IaHUE 3a/1a4 CO CPOKAMU BBITIOJIHEHUS;

BBIBO/I CITUCKA BCEX CO3/TAHHBIX 3a/aY;

peaaKTUpOBAHUE U yJAJIEHHUE 3a7aY;

dunbTpanus 3a/1a4 Mo Ha3BaHUIO WU CPOKAM BBITIOJTHEHUS,

YBEJIOMIICHHS O KpalHUX CpOKax BBITTOJIHEHUS 3a/1a4.
Yurture, 4TO MEXIy 3aIlyCKaMH IMPOoTpaMMa JTOJDKHA XPaHUTh CBOU JaHHBIC HA HAKOTIUTEIIE
na"HbIX. Mcnonp3yiite 11 3TOro ar000il moaxoasmuii popMaT XpaHeHUs JaHHBIX Ha Balll
BBIOOD.
4. PazpaboraiiTe IpOTOTHUI MPUIOXKEHHUSI HA OCHOBE CO3/JAHHOTO IMMPOEKTA.
5. [Ipoananu3upyiite padboTy MpoTOTUIA. 3aIOKYMEHTUPYHTE BCE HAlJIECHHBIE B IIpOTpaMMe
OIIMOKU U HETOYHOCTU. O1ieHUTE YI00CTBO MOJIb30BAHUS CO3JJaHHOU MPOTPaMMOM, a TaKkKe
3¢ hexTUBHOCTD ee pabOThI C TOUKU 3PEHUSI CKOPOCTU JOCTHXKEHHS pe3ysibTata. Hampumep,
32 KaKoe MHHUMaJIbHO BO3MOJXKHOE KOJIMUECTBO MJEHCTBUM MOXHO C€O3[aTh 3ajady B



mporpamMmMe.

6. Ha ocHOBe BBISIBICHHBIX HEAOCTATKOB MCIPABHTE M YIYUIIUTE CO3JAHHYIO IPOTPAMMY.
[To HeoO6XoAMMOCTH NPOBEAUTE IMOBTOPHOE IPOEKTHUPOBAHUE IMPOTrpaMMbl M CO3JaiTe
HOBBII MPOTOTHII.

7. TloAroTOBBTE OTHYET, BKJIIOUAIOIIMKA B ceOsi 3KpaHHBIE (OPMBI PAOOTHI MPUIOKEHUS.
Cnenaiite BBIBOJBI 00 OCOOEHHOCTSIX pa3pabOTKU MNPUIOKEHUH THUIA «IUIAHUPOBLIMK
3a7a4», C KOTOPBIMH BaM IMPUIILIOCH CTOJIKHYTBCS O X0y pa3paborku. OTMeTbTe Hanbolee
yaa4yHble pelIeHHsl, KOTOphle BaM yIaJoCch IPHUMEHUTh IMPU pa3pabOTKe MPOTPAMMEL.
OnuiuMTte BO3HUKINKE B X0/€ pa3paboTku npobiemsl. Pacckaxkure, KakuM (yHKIIMOHATIOM
MOYHO JTOTIOJTHUTH BaIlly TEKYIIYIO BEPCUIO TPOTPAMMEI.

Tema «bubaunorexka Numpy»
ITpumep keiica
AHanu3 nanHbIXx B Numpy Ha OCHOBE Ha0opa AaHHBIX «/laHHbIE O (QYTOOJIBHBIX MAaTYAX»

1. Cxauaiite Habop naHHbIX «/laHHBIE O (yTOOTBHBIX MaT4ax». DTO MOXET OBITH HAOOP
JTAHHBIX U3 JTI0OOTO OTKPBITOrO UCTOYHUKA, HanpuMep, Kaggle, UCI, Data.gov u T.1.
2. UmnoptupyiiTe Habop AaHHBIX B Python ¢ momoipio oubnmmorekn Numpy.
3. OieHuTe KayecTBO U MOATOTOBKY JaHHbIX. Ompenenurte, €cTh U B JAHHBIX
OTCYTCTBYIOIIME 3HAYECHUs, BbIOpOCHl win ayonukatel. McmpaBbTe 100BIE OIIMOKU WIIN
HEIOCTATKU B JAHHBIX 110 HEOOXOIUMOCTH.
4. TlpoBeauTe CTATUCTUYECKUN aHaIW3 JaHHBIX. BKIOuMTe B Ballld HCCIEAOBAHUS
cnez[yloume MOoKa3aTeau U TaOJIUIIbL:

pacueT CpeIHEro KOJIUUYECTBA I'OJIOB, 3a0UTHIX KAXKI0M U3 KOMAH/T;

CBOAHAsA TabnHIa ¢ pe3yJbTaTaMHM KaXXIOH W3 KOMAaHA B BHIE «IMOOeabl /
HUYBH / IOPAKCHUS;
: CIIUCOK M3 5 JIYUIIUX KOMAaH/ 10 pe3yIbTaTaM MPOBEACHHBIX MATUECH.
B 3aBucuMocTH OT MMEIOLIMXCS JAHHBIX JIOMOJIHUTE WM WM3MEHUTE BbILIEIPUBEIECHHbIE
nyHKTel. Hampumep, MOXHO MPOBECTH pacUeT KOJIUUYECTBA MOJYUYEHHBIX KPACHBIX KaPTOUYEK
KQXJIOM KOMAHIOW 3a OIIPENEIICHHBIM IPOMEXYTOK BPEMEHM, WIM IIOCUMTATH CpPEIHEE
KOJIMYECTBO IOJIYYAaEMbIX TPAaBM, XapaKTEPHOE I KOHKPETHOW KOMAHAbl Ha MPOTSIKEHUU
HECKOJIbKMX UT'POBBIX CE30HOB.
5. TloaArotoBpTe M MPOBEPHTE HECKOJIBKO THUIIOTE3 OTHOCUTEIIBHO MMEIOUIMXCS JAHHBIX.
Hanpumep, 1okaxute WM OonpoOBEPrHUTE TUIOTE3Y O TOM, YTO CHOPTCMEHBI UMEIOT JIyUlIne
II0KA3aTeNU B [IEPBOU MIOJIOBUHE MaT4a, YeM BO BTOPOM.
6. IlpeacraBpTe mOJy4YeHHBIE peE3yJbTaThl B BUAe oT4yeTa. OTUET MOXHO CO34aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. Ilo »enanuio mojiydeHHbIE C
nmoMoIsio Numpy CBOJHBIE TaOIUIBI M MOKA3aTEIM MOXHO UMIIOPTHPOBaTh B Microsoft
Excel, 4T0OBI cO31aTh IUAarpaMMsbl U TpaduKu 1715 BU3YaIU3alliy OJYYeHHBIX JaHHBIX.
7. JIONOJIHUTE OTYET BBIBOJAAMU U IPOTHO3AMM KACATEIBHO PE3yJIbTATOB KOMAaHJ WU UX
ydyacTHUKOB. Hampumep, caenaiiTe mporHo3 Ha pe3yJbTaTUBHOCTh KOMAHIbI B CIEIYIOLIEM
WUTPOBOM CE€30HE, YUUThIBAs MPEAbIAYIINE TOKA3ATEeIN KOMaH/Ibl, COCTOSIHHE CIOPTCMEHOB U
JpyTHe MOKa3aTelu.

Tema «C60p, opraHu3alus 1 XpaHeHUE JTAHHBIX»
ITpumep keiica
CoznaHue HaOopa JAaHHBIX HA OCHOBE MHTEPHET-KAaTalora KHUT
1. Haiinute Ha nmpocropax cetu MutepHeT katajgoru KHUr. OOBIUHO UX MOXHO HAWTH Ha
caiiTax, 3aHUMAIOUIUXCA JUCTpUOyLMEN KHUKHON POAYKLIUH.
2. BHUMATENBHO U3YUUTE COAEPKUMOE KAaTAJIIOTOB, & TAK)XKe IaHHbIE, KOTOPBIMU OMKUCHIBAIOT
KHUTH B KaTaJIOTe.
3 Ortbepure katanor, Hauboee OJU3KUI MO COAEPKAHUIO K CIEIYIOLIUM XapaKTepPUCTUKAM:
y KHUT €CTh 3aT0JIOBOK U ONHMCAHUE;
YKa3aHO aBTOPCTBO;
OTMEUYEHO KOJIMYECTBO CTPAHMUII;



MIPUCYTCTBYET T'OJT U3TAHUS;
yKa3aHO BO3PACTHOE OT'paHUUEHUE.

4. Tlpomymaiite ¢dopmaT XpaHeHUS OYIyIIMX JaHHBIX. YUTHUTE, UTO BaM ITIOHATOOMTCS

nHbopMalMs, IepeUrcIeHHass B MyHKTaxX Bble. [Tomumo 3Toil nHGopMalu HEOOXOIUMO

MoyMaTh, Kakas erie mHQOopMalnus MOXET MOHAJOOUTHCS IS BBIOJTHEHUS CIICAYOIINX

3aJ1a4:

: 0TOOp HanboJIee MOMYJISIPHBIX KHUT C TPYIMITUPOBKOM IO KaHPaM;

BBIBOJ 5 CaMbIX 00CYKIaeMbIX KHUT;

oToOpakeHre caMOoi JISIIEBOM U caMO# TOPOTroi KHUT B KaTaJIOTe.

Nudopmanuro mis pemreHnss 0003HAYCHHBIX 3a7au Tak)Ke HeOOXOIMMO BKITIOUHUTH B HAOOP

JTAHHBIX.

5. IIpoBenute cOOp AAHHBIX C MOMOIILIO CpeACcTB si3bika Python. Hampumep, mocpencrBom

oubmuotek Beautiful Soup u Scrapy.

6. CoxpaHuTe JaHHBIE B BbIOpaHHOM (opmMaTe XpaHEeHUs aHHBIX. I[IpoBepbTe UX

IIEJIOCTHOCTh M JIOCTOBEPHOCTh. B ciaydae ommbOOK yCTAaHOBUTE HCTOYHUK HWCKAXCHUH.

Hampumep, ommbka B mporpaMMe WIn pa3pblB UHTEPHET-COCTMHECHMUSI.

7. IloaroToBbhTE OTUET, BKIIOYAIOIIUM B c€0s1 BBIICPIKKHU U3 COOPAHHBIX JAHHBIX U OMHUCAHUE

K HUM. OOBSICHUTE, KaK COOpaHHBbIE JaHHBIE MOTYT ITOMOYb B PEIICHUHU 3aJa4 U3 MyHKTa 4

HACTOSIIIETO Keiica, a TaKXe OIMMINNTE, KaKWhe eIle 3aJa4d MOXHO PEIIUTh C IOMOIIBIO

COOpaHHBIX JAHHBIX.

Tema «Pabora ¢ manaeiMu B Pandas»
ITpumep keiica
HccnenoBanue mokasaTeneil mpoaaku BUACOUTP ¢ Tomolbio Pandas
1. 3arpy3ute HaOOP TaHHBIX O MPOJAKAX BUICOUTD.
2. Otkpoiite ero B Python ¢ nomompto 6ubnuorexkn Pandas.
3. Hcnonp3yiiTe OCHOBHBIE MeToabl Oubmmoreku Pandas, takume kak head(), info() u
describe(), 4TOOBI O3HAKOMHUTBCS C AaHHBIMH. OOpaTUTe BHHUMaHHUE Ha TOJIydaeMble
CTATUCTUYECKUE MOKA3ATEIH.
4. O3HaKOMUBIIHUCH C JAHHBIMHU, TPOBEPHTE HAOOP JAHHBIX HA OIIMOKHU, IPOITYCKH, IPOUUE
uckaxeHus. [1o BO3MOXHOCTH UCITPABBTE UX.
5 [TpoBeauTe pacyeT v BBIBOJ CJAEAYIONINX MTOKA3aTeNeH:
CpeHee KOJIMUECTBO MPOIAHHBIX KOMTUI BUICOUTDP JJISI KAXKIOTO U3IATENS;
HanboJiee «YCHEIIHBII» W3JaTeIb BUIACOUTD IO IMOKA3ATETI0 KOJUYECTBA
HpOI[aHHbIX UTp 1O CTpaHaM;
u3AaTeIb C HAUOOJBIIUM KOJIUYECTBOM MPOJIAHHBIX KOTTUN BUJICOUTD;
urposasi miatrpopMa ¢ HaUOOJBIIUM KOJUUYECTBOM DPEATU30BAHHBIX KOMUHN
BHUJICOUTD.
Pacuer monomHUTENBHBIX TOKA3aTEIeH IPUBETCTBYETCS.
6. 3arpysute nanaeie B Microsoft Excel m mocrtpoiite rpaduxu. Hampumep, xpyrosas
JarpaMMa 1Mo JaHHBIM O CPETHEM KOJIMYECTBE MPOIAHHBIX BUICOUTDP KAXKIBIM U3/1aTEIIEM.
7. BxiarouuTe TMOJIydeHHble TIpauKM B OTYET IO BBINOJHEHHON paborte. Cpenaiite
COOTBETCTBYIOIIHME BBIBOABI. COMPOBOANTE BCE MATEpHAIBl B OTYETE KOMMEHTAPHUSIMH.
JIOTIOTHUTENTBHO OTMETHTE CHUIIbHBIE U cnabbie cTopoHbl Pandas mpu pabote ¢ TaOIuYHBIMU
JIAaHHBIMU OTHOCHTEIBLHO OMOInoTekn Numpy.

Tema «Busyanuzaius qaHHBIX cpeicTBaMu s3bika Python»

ITpumep kerica

Busyanuzanusa Habopa gaHHbIX « BpuiinaHTeD

1. 3arpy3ute maHHble Ha KoMmmbioTep. Otpoiite Habop manHHbIX B Python. Hampuwmep, c
MOMOIIbIO cpeACcTB Onbnmmotek Matplotlib unu Seaborn.

2. BHUMATENbHO O3HAKOMBTECH C COJEPKHUMBIM HAOOPOB MaHHBIX. [Ipn HEOOXOAUMOCTH
BOCIIOJIB3YHTECH YK€ N3YUCHHBIMHU OMOIMOTEKaMHU, HarrpuMep, Pandas.

3. Y6enurtech B LIEJIOCTHOCTU U KOPPEKTHOCTH JAaHHBIX. [10 HEOOXOAMMOCTH HCHpaBbTE U
OYHMCTUTE TaHHBIE.



4. TIpoBenuTe MOCTPOCHUE PA3TUIHBIX I'paPUKOB HA OCHOBE UMCIOIIHMXCS JaHHBIX:
: scatter plot;

box plot;

bar plot;

pair plot;

line plot;

heat map;

violin plot.
[To sxenaHuro moOCTpoiiTe aApyrue TUNBI TpadukoB. [aHHble M1 rpadukoB oTOEpUTe
CaMOCTOSITEIbHO, PYKOBOACTBYSCH IlellecOOOpa3HOCThI0. Hampumep, uMeeT CMBbICT
MIPOBEPUTH THUIOTE3Y O 3aBUCUMOCTH IIEHBI OPMJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYeHb
Pa3yMHO IIPOBEPSTh 3aBUCUMOCTD I[BETA OT pa3mepa.
5. O600muTe MOJIyYeHHbIE CBEACHMS, BKIIOUMB I'paUKu B OTUET IO MPOJEIIaHHOM pabore.
ComnpoBoauTe KaXIbIi TpapuK KOMMEHTAPUSIMH.
6. CnenaiiTe BBIBOABI O IOJYUYEHHBIX pe3yibTaTax. IlomymaiiTe, KaKk MOXHO TPUMEHUTH
TOJTyUYeHHBIE CBEJIEHUsI Ha MpakTuke. Hampumep, aBTOMAaTU3UPOBATH MPOIIECC HA3HAUCHUS
MpeABAPUTEILHON 1IEHBI KaXJA0MYy OpUJUTMAHTY B 3aBUCUMOCTH OT €r0 XapaKTEPUCTHK, YTO
MOXeET OBITh aKTYaJIbHO B CUCTEMaX C IPUMEHEHUEM KOMITBIOTEPHOTO 3pEHUSI.
7. IlpencraBbTe pe3ynbTaThl pabOThl B YIOOHOM [jis Bac Buje. IIpeamodyTutensHO B
dhopmate nipesenTaiuu Microsoft PowerPoint nim daiina pdf.

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEHEHUE
JUCLHUITJINHDBI
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Mocksa : UznatensctBo FOpaiit, 2024. — 268 c. — (Briciiee oOpazoBanue). — ISBN
978-5-534-17032-0. — Tekct : anexTpoHHbIi // Obpa3oBaTenbHas miatdopma FOpaidT [caifT].
— URL: https://urait.ru/bcode/544161 (mata obpamenus: 26.06.2024).

8. Manukos, P. @. [IpakTUKyM IO JUCKPETHO- COOBITUMHOMY MOAECIUPOBAHUIO CIIOKHBIX
cucteM B cpeae GPSS- Studio: mpakTtukym : yueOHOe mocobue/ P. @. Mamukos, A. P.
VYemanoBa. — VYga: BITIY umenn M. Axwmymis, 2021, — 395 c¢. — ISBN
978-5-907176-63-8. — TekcT : 2neKTpoHHBIH // JIaHb : 3IEKTPOHHO- OMOIMOTEUHAS CUCTEMA.
— URL: https:// e.lanbook.com/ book/181820 (mata obGpamenus: 26.06.2024). — Pexum
JIOCTYIIA: TSl aBTOPU3. MOJIb30BaTENICH

9.
0) nporpammHoe obecrieueHue 1 MHTepHET-pecypehbl
Ne HaumeHoBanue Onucanue
1 | Comsol Multiphysics Jlunien3us Ha y4eOHBIH KjJacc IO CYOJUIIEH3MOHHOMY
noroBopy Ne20/15/230 T 16.12.2015.
2 |1 http:// | Dnexrponno-o6ubmmoreynas cucrema IPRbooks — nayuno-
www.iprbookshop.ru/ 00pa3oBaTENbHBINA pecypc I PeIIeHus 3a1a4 oOydeHUs B
Poccun u 3a pybexxom. YuukanpHas mnatdpopma IObC
IPRbooks o0ObenuHseT HOBelIue WHHOPMAIMOHHbBIC
TEXHOJIOTMM W Y4YeOHYIO JIMIIEH3WOHHYIO JIUTEPATypy.
Kontent OBC IPRbooks orTBewaer TtpebGoBaHusIM
cTaHaapToB BbIcIIeH MIKOJbI, CI1O, MOMOTHUTENBHOTO U
nuctaHimonHoro oopasopanus. DbC IPRbooks B moimHOM
00bEeME COOTBETCTBYET TpPEOOBAHUSAM 3aKOHOJATEILCTBA
P® B chepe obpazoBanus
3 | http:// http://www.e.lanbook.com
www.e.lanbook.com
4 | http://elibrary.ru Hayunas snextponHas OubanoTeKa >KypHaJIOB

5 | https://biblio-online.ru/ | OnexkTponHass Oubnuoreunas cucrema «tOpait». DBC
«Opaiit» B moTHOM 00beMe COOTBETCTBYET TPEOOBAHUSIM
3akoHogarenscTBa P B chepe oOpazoBanus

B) nmpodeccrnoHa bHble 0a3bl JAHHBIX U NHHOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBbI

Ne HaunmenoBanue Omnucaunue

1 [«Koncymprant Ilmroc»: | KommberoTepHas cripaBouHasi mpaBoBas cucteMa B Poccun.
KOJICKCHI, 3aKOHBI, | Peanmn3oBaHbl Bce COBpEeMEHHBIE BO3MOXXHOCTH JIJTSI TIOUCKA
yKa3bl, IIOCTAHOBJICHUS | U paOOTHI C IPaBOBOI MHGOpMaIEH

IIpaButenscTBa PO

2 | KomnbsroTepHas Cucrema mnpeaHa3HayeHa IS MCCIEIOBAHUN M y4eOHBIX
CIipaBOYHasi  MPaBOBas | KYPCOB B 00JIACTU 3KOHOMMKH, YIPABJIEHUS, COIIUOIOTHH,
cucteMa B  Poccuu. | TUHrBUCTUKH, (prtocoduu, duitonoruu, MexayHapOIHBIX

PeanuzoBaHbl BCE | OTHOIIIEHU U APYIrux rymMmaHUTapHBIX HAYK
COBPCMCHHBIC
BO3MOXHOCTH JJIA

moucka ® paboTel C
MpaBoOBOM MH(MOpMaIUei

3 | MynbTuUTpaH MynbTUTpaH
4 | UupopmarmonHo- denepanabHbIN 00pa3zoBaTEIbHBIM opTau,
KOMMYHUKAILIMOHHBIE obecreunBaOIINiA MH(}OPMAITMOHHYIO NOJIEPIKKY

TCXHOJIOTHH B 06pa3OBaHI/I$I B oOmactu COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHLIX




00pa3oBaHUU U TEIEKOMMYHUKAIIMOHHBIX  TEXHOJIOTHMHA, a  TaKxke
nesitenpHocTH 1o npumeHeHuto MKT B chepe o6pazoBanus

5 | «udopmuka» OO0ecnieunBaet MH()OPMAITMOHHYIO MOJICPIKKY
BCECTOPOHHETO  Pa3BUTHS U  NPOABWKEHUS  HOBBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUN B cdepax oOpa3oBaHUS U
Hayku Poccumn

6 | Google Scholar [TouckoBasi cucrema IO TOJHBIM TEKCTaM HAyYHBIX
nyomKanuii Bcex (opmMaToB M TUCIUTIUTNH

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCHUITJINHbI
3aHATUS 1O JUCLUIUIMHE IPOBOJATCS B CIELUATBHBIX IMMOMEUICHUSX, MPEICTaBIISIONINX
co00l yuyeOHbIe ayIUTOPHUU [JIs MPOBEACHUS 3aHSATUM JICKIMOHHOTO THUIIA, TPYHIIOBBIX U
WHIUBUYJIBHBIX KOHCYJBTAIlMH, TEKYIIEro KOHTPOJS M TMPOMEKYTOYHON aTTEeCTAIIHH.
CrneumnanbHble  TOMEIIEHUS  YKOMIUIGKTOBAHBI  CHEIMAIU3UPOBAHHONW  Mebenpio U
TEXHUYECKUMU CPEICTBAMHU OOYyYEHHMs, CIyXallUMU JJIsI TPEACTaBICHUS y4eOHOM
nHpopmau OOoJbIION aynuTopuu. Bcee momelneHusi, B KOTOPBIX MPOBOMSITCS 3aHSITUSA,
COOTBETCTBYIOT ACHCTBYIOIIUM MTPOTUBOIOKAPHBIM MPaBWIaM U HOPMaM.

Kaxnaprii oOywaromuiics oOecrieueH WHAMBUAYAJIbHBIM HEOTPAHUUYEHHBIM JOCTYIIOM K
JJIEKTPOHHO- OUOTMOTEYHBIM CHUCTEMaM HM K  JJIEKTPOHHOM  MH(pOpMAIMOHHO-
00pazoBaTeIbHOM cpe/ie YHUBEPCUTETA.

CamocrosiTenbHasi ~ paboTta  oOydaromMXcsi ~ OCYHIECTBJISIETCS B IMOMEIIEHUSIX,
OCHAILEHHBIX KOMITBIOTEPHOM TEXHUKOMN C BOBMOKHOCTBIO MOAKIIOUeHUs K ceTu «MHTepHeT»
n obecrieyeHWeM [IOCTyMma B 3JEKTPOHHYIO HH(POPMAIMOHHO- OOpa30BATENBHYIO CpPEIy
YHUBEPCUTETA.



