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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

[TpakTrueckue 3aHATHSA (aKaIeM. YaCOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocTrosiTenbHas paboTa, BKIIOYas 4achl Ha KOHTPOJIb
(akazeM. yacoB)
Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

Hudd. 3auet (kypc)

OKTU
MOSBM

16
18

35
109

144



2 AHHOTAIIUA AMCHUITJINHBI

«MHCTPYMEHTbI BU3YAJIUSALIUU U AHAJIN3A JAHHBIX»

JlucuuruimHa BKITIOYaeT B ceOs IBE 00J1aCTH, TIOCBSIICHHBIE Pa00Te C JaHHBI-
Mu. PaccMaTpuBaroTCsi HHCTPYMEHTBI M METO/bI BU3yaJIM3allul MHOTOMEPHBIX JaH-
HBIX, BKJIIOYass HMHTEPAKTHUBHBIC METOIbI, HAIPABJICHHBIC HA UCCIIEIOBAHUE U OICH-
Ky CTPYKTYpPBI ¥ 3aBUCUMOCTEH B JaHHBIX. V3y4aroTCsi HHCTPYMEHTHI U1l aHalIn3a
nanHbIX (R, Pandas), koTopble HCIIONB3YIOTCA B CTATUCTUYECKOM O0yueHuu. CraTu-
CTHUYECKOE 00yUeHHE OTHOCUTCS K HA0Opy MHCTPYMEHTOB JIJIsi MOACITMPOBAHUS U T10-
HUMAaHUS CJIOKHBIX HAOOPOB JaHHBIX. DTO HEIaBHO pa3paboTaHHas 00J1acTh B 00J1a-
CTH CTaTHCTHUKH, OHA COYETAETCS C MapauiesIbHBIMU pa3paboTKaMu B 00JIaCTH KOM-
NBIOTEPHBIX HAYK U, B YaCTHOCTH, MAIIMHHOTO 00y4YeHusi. DTa 00JIaCTh OXBAaThIBAET
MHOTHE METOJIbI, TAKHE KaK PErPeCcCUs JIACCO U Pa3peKEHHAs] PErpecCHs, IePEBbs
KJIaCCU(UKALIMUA U PETPECCHH, a TAKKE METOJl OMIOPHBIX BEKTOpPOB. C pocTOM mpo-
011eM «OOIBIINX TAHHBIX» CTATUCTUYECKOE O0YUYEHHUE CTANI0 OUY€Hb BOCTPEOOBAaHHOU
00J1acTbI0 BO MHOTHMX HAy4yHBIX 00nacTsaX. JucuurinHa BXOAUT B COCTaB MOMAYJIS

"MHCTpyMEHTApUI pealM3allii CUCTEM UCKYCCTBEHHOIO MHTEIUIEKTA .

SUBJECT SUMMARY

«DATA VISUALIZATION AND ANALYSIS TOOLS»

The discipline includes two sections devoted to working with data. Tools and
methods for visualizing multidimensional data are considered, including interactive
methods aimed at researching and evaluating the structure and dependencies in data.
We study data analysis tools (R, Pandas) that are used in statistical learning. Statisti-
cal learning refers to a set of tools for modeling and understanding complex datasets.
This is a newly developed field in statistics, and is coupled with parallel develop-
ments in computer science and, in particular, machine learning. This area covers

many techniques such as lasso and sparse regression, classification and regression
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trees, and support vector machines. With the rise of big data challenges, statistical
learning has become a highly sought-after field in many scientific fields. The disci-
pline is part of the ”Tools for the implementation of artificial intelligence systems”

module.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. JlucuurinHa HaueneHa Ha IMOJIy4eHHE TEOPETHUYECKUX 3HAHUW 00 MHCTPYMEH-
Tax BU3yaJU3alMU JAaHHBIX U CTAaTUCTUYECKOTO OOyueHHUs, MPUOOpPETEHHUE MPAKTH-
YECKUX HAaBBIKOB NIPUMEHEHUS MOJYYEHHBIX TEOPETUUYECKUX 3HAHUM ISl PELICHUS

3a/1a4 Mpo(ecCUOHaNBbHOMN NeITeTbHOCTH.

2. 3ajlauaMy AUCHMILTMHBI SBIISICTCS MPUOOpETEHNE 3HAHUM, YMEHUI U HABBIKOB JJIs1
pelIeHus] NPaKTUYECKUX 3a]a4, CBSI3aHHBIX C IPUMEHEHUEM UHTEPAKTUBHBIX METO-
JIOB, HAIIPABJIECHHBIX HA BBISIBIICHUE U OIIEHKY CTPYKTYPbI i 3aBUCUMOCTEN B TAHHBIX;

IMPUMCHCHHUCM HMHCTPYMCHTOB JII MOACIIMPOBAHUA CIIOKHBIX Ha60p013 JaHHBIX.

3. HOJIy‘-IeHHC 3HAHUU O MCTOOaX BU3yaJIN3allTU MHOT'OMCPHBIX JTAHHBIX U IIPOTrpaMM-
HBIX MHCTPYMCHTAX aHaJInM3a JaHHbIX, OCHOBAHHBLIX Ha A3BIKC IIPOrpaMMHUPOBAHUA R

U porpaMMHoi oubnuoteke Pandas.

4. BeipaOoTKa yMEHUH:

-IPUMEHSTh UHTEPAKTUBHBIE METOJIbI, HAlIPAaBJICHHBIE HAa MCCIEIOBAaHUE U OLECHKY
CTPYKTYPHI ¥ 3aBUCUMOCTEH B JTaHHBIX;

-HCTIOJIH30BATh CTATUCTUYECKOE OOYUEHHUE B TAKUX 00IACTAX KaK MAPKETUHT, (PrHAH-

CBI U APYTUX OOJIACTSAX 3HAHUH.

5. OcBOEHIE HAaBBIKOB:

-IIPUMEHEHUSI METO/IOB MOMCKa TPYMN B JAHHBIX, BKIII0Yask TPAJAUIIMOHHBIE U COBPE-
MEHHBIE METOJIbI KJIACTEPHOTO aHAJIM3a. METOJIOB YMEHBIIICHUS Pa3MEPHOCTEH, BKITIO-
qgas MHOFOMepHOC MaCH_ITa6I/IpOBaHI/Ie, HeJIHHefIHBIe n L[pyrI/Ie MECTOIHbI,
-IPUMEHEHUS METOIOB PETPECCHH JIACCO B Pa3PEeIKCHHOU perpecCru, ISPEBbEB Kilac-

CI/I(I)I/IKaI_[I/II/I " PEIrpeCCUH, a TAKIKC MCTOAA OIIOPHBLIX BECKTOPOB.



3.2 Mecrto nucuuminebl B ctpykrype OITOII

JlucuuniarHa u3y4yaeTcs Ha OCHOBE 3HAHUH, IOJyYEHHBIX [TPYU OCBOCHUH MPOTPAMMBI
OakayiaBpuaTa WId CIeUaINTeTa.

1 00ecreunBaeT U3y4eHHE MOCIeAYIOUUX TUCIUIUINH:

1. «AHanu3 U UHTEPIPETALMS TAHHBIX)

2. «Metoapl 00pabOTKH TaHHBIX (KJIacCUYeCKUe 0aileCOBCKUE (PUIIBTPHI)»

3. «ABTOHOMHBIE CUCTEMBI U OECIHIIOTHBINA TPAHCIIOPT)

4. «MuTennexryanpHble JaHHbIE Smart Datay



3.3 IlepedyeHb IUIAHHPYEMBIX Pe3yJbTATOB O0Y4YeHHUS MO AUCHMILIMHE, COOT-

HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
IIK-8 Crnioco0eH K OBJIaJIEHUIO0 MHCTPYMEHTAMHU U TEXHOJIOTUSAMH ITPH IPOEKTUPO-

BaHUU NPOTPAMMHOTO 00€CIIEUEHNsI CHCTEM UCKYCCTBEHHOTO MHTEJIEKTA C
ydeToM TpeOoBaHM KuOepOe30macHOCTH

T1IK-8.1 3Haem oOCHOBHbIE UHCMPYMEHMbL U MEXHON02UU NPOEKMUPOBAHUL NPO-
2PAMMHO20 obecneyeHUs CUCeM UCKYCCMBEHHO20 UHMENIeKma ¢ Y4emom
mpebosanuil KubepbezonacHocmu




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 | BBenenue
2 | Tema 1. AnropuT™mbl O3 YUHUTENS, AITOPUTMBI C YUUTEIIEM 3 3 20
3 | Tema 2. SnepHble METOABI U CEHCOPHBIE CETU 3 3 20
4 | Tema 3. Crartuctuyeckoe o0ydeHHE U sI3bIK R 3 4 29
5 | Tema 4. Jlunelinas perpeccus 1 Ki1acCU(pUKaIIU 3 4 20
6 | Tema 5. Beixon 3a npeaesnbl IMHEHHOCTH 4 4 20
7 | 3akmroueHHe 0 0 1 0
Uroro, au 16 18 1 109
N3 HUX a4 Ha KOHTPOJIb 0 0 0 0
OO6m1ast TpyI0€MKOCTh OCBOCHHSI, a4/3¢ 144/4

4.1.2 Copepxanue

Ne HaumeHoBaHHe TeMbI Conepxanue
n/n JTUCHHUATLIMHEI
1 | Beenenue Mecro auctuunasl B OOIL. Buasl koHTpoOsisa U aTTecTa-
L.
2 | Tema 1. Anroputmbl 6e3 yunute- | JIMHEHHBIE METOJBI: METOJ IJIABHBIX KOMITOHEHT OOBIY-

JIs, aJITOPUTMBI C YUUTCIIEM

HBIH, IBOWHOW; METPHYECKOE MHOTOMEPHOE MacIITaOupo-
BaHUE; OPUEHTUP B METPUUYECKOM MHOTOMEPHOM MacuITa-
O6upoBanuu (anmnpoxkcumanusa Huctpoma); HeoTpuIareb-
Hast MaTpuyHas (hakropusanus. HenmHeHbIe METOBI: KY-
couHo-TuHeNHoe mpenctasieHue; ISOMAP; nokanbHbIe
METOJIbl MHOTOMEPHOTO MacIITaOUPOBaHUS; COOCTBEHHBIE
KapThl Jlammaca; cBsI3b CO CHEKTpajIbHOM KiIacTepu3allu-
€H; CTOXacTUYECKOE BIIOKEHUE cocenei (¢ t-pacmipenerne-
HUEM); TTyOOKHe aBTOKOIWPOBINMKHU. EnxuHas cTpyktypa
aJIrOPUTMOB YMEHBUIECHUS pa3MepHOCTH. MeTo1 coceqHUX
KOMITOHEHT. MeTO/I COOTBETCTBYIOIIMX KOMIIOHEHT. Mak-
CHUMM3aLUs MPUOBLTH B BEIOOpE OmmKaifiero cocena.




COpHBIE CETH

Ne HaumeHoBaHHe TeMbl Conepxanue
n/n AUCHHUIIMHBI
3 | Tema 2. SInepHble METONBI U CEH- | SlnepHOE BBIpaBHMBAHHE U M3YyYEHUE SiAPA C IMOMOILLBIO

MIOJIyOIIPEACIIEHHOIO NPpOrpaMMUpoBaHusi. Pa3BEprhiBa-
HHE MAaKCUMAaJIbHOW aucnepcur. PackpameHHoe pa3Bép-
ThIBaHUE MAaKCUMaJIbHOH mucniepcun. Peamisamnus rpagos
u ceHcopHble cetu. Pasmerka rpados (Knacrepuszamus,
knaccudukarus). Kimacrepuzanuss mukpouunmon. [louck,
pamxupoBanue. O6paboTka m3obpaxeHuii. CoBMecTHas
¢bunsTpanus. MHorozanaunoe o0ydyenue Beibop nepemen-
HBIX U U3yUYEHHUE CIOBaps

4 | Tema 3. Craructuueckoe o0yde- | Uto Takoe craructuueckoe ooyueHne. OueHKka TOYHOCTH
HHUE U S3bIK R Mozenu. Beenenne B R
5 | Tema 4. Jlunetinas perpeccust u | [Ipocras nuneitHas perpeccusi. MHOXeCTBEHHAs JIMHEH-
KJaccupuKanms Has perpeccus. [Ipyrue cooOpakxeHUsl B MOJEIH perpec-
cun. CpaBHEHME JIMHEWHOHN perpeccuu ¢ anropurmMom K-
ommkaimux coceneir. O630p knaccudukamuu. [Touemy
He JIMHelHas perpeccus. Jloructuueckas perpeccus. Jlu-
HEWHBIN TUCKPUMHUHAHTHBIN aHanu3. CpaBHEHUE METOOB
knaccudukamuu. Metoasl mepenuckperusanuu. Kpocc-
Banuaanus. Bootstrap. JIuneitHbIil BEIOOp MOzenu U pery-
nsipuzanys. Beibop nonmHoxxecTBa. Mertoas! ycanku. Me-
TOZBI YMEHblIeHUs1 pazMepHocTH. CooOpaxkeHus: B 00JIb-
LIMX Pa3MEPHOCTSX.
6 | Tema 5. Brixon 3a npenens! nu- | [lonmunomuaneHas perpeccus. Cren-¢yHkuus. bazucHbie
HEHHOCTH ¢byukuuu. Perpeccuonnble  crutaiiabl.  CriiaxuBaHHe
crtaiiHamu. JlokanmbHass perpeccus. OOOIlIEHHBIE aj-
IUTHBHbIE Mozenu. J[lpeBoBuiaHble MeToAbl. OCHOBBI
JepeBbeB BbIOOpa. barrunr, ciydvaitHele sneca. Meton
OIOPHBIX BeKTOpOoB. KiaccudukaTop omopHbIX BEKTOPOB.
CooTHolIEHHE € JOTUCTUYECKONW PETPECCUEN.
7 | 3aknrodueHue OcCHOBHBIE BBIBOZIBI ITO KYypCY
4.2 Tlepeyenb J1aGOpaTOPHBLIX PadoOT
JlabopaTtopHblie pabOThI HE IPEYCMOTPEHBI.
4.3 IlepeyeHb NPAKTHYECKUX 3aHATUH
HaumeHoBaHMe NPAKTHYECKHUX 3aHATHH Kosn4yecTBo aya. yacos
1. JIuneiiHble METONBI. 3
2. HenuHelnble METOIEI. 3
3. SlnepHble METOABL. 3
4. Peanuzanus NpuiioxKeHU 9
Hroro 18




4.4

4.5

4.6

4.7

4.8

4.9

KypcoBoe npoextupoBanme

KypcoBas pabota (IIpoeKT) He IPEeTyCMOTPEHBI.

Pedepar

Pedepar e nmpenycmotrpeH.

I/IHIII/IBI/II[yaJIbHOG AOMaIIHEE 3aJaHHUE

NuauBuayansHOE JOMaIIHEE 3a/IaHUE HE TTPEyCMOTPEHO.

JHoxaan

Jlokiiaa HE PETyCMOTPEH.

Keiic

Keiic He mpegycMOTpeH.

Oprannzanus 1 ya4e0HO-MeToAHUYECKOoe o0ecredeHre CaMoCTOATe/IbHOM pa-

00THhI

N3yuyeHne TUCIUIUIMHBI COMPOBOXKIAETCS CAMOCTOATENIbHON paOOTON CTY/ICH-

TOB C PCKOMCHAOBAHHBIMU IIPCIIOAABATCIICM JIMTCPATYPHBIMU MCTOYHUKAMH W HH-

dopMarmoHHBIMU pecypcamu cetu HTepHer.

HHaHI/IpOBaHI/IC BPEMCHU I N3YUCHUS JTUCIHUITIIIMHBI OCYIICCTBIIAACTCS Ha BECh

nepuoj 00yyeHus, pelycMaTpuBas PU TOM PETYJIIPHOE MOBTOPEHUE MPOHACHHO-

o Marcpuaja. O6y‘-IaIOI_HI/IMCH, B paMKax BHC&YI[HTOpHOﬁ CaMOCTOSITCIILHOU pa60—

ThI, H€O6XOIII/IMO PETYIIAPHO AOMMOJIHATL CBEACHUAMUA U3 JIMTCPATYPHBIX HCTOUYHHUKOB

Marcpuall, SaKOHCHCKTI/IpOBaHHHﬁ Ha JICKIOIHUAX. HpI/I 9TOM Ha OCHOBC M3YUCHHA PC-

KOM@HI[OB&HHOIZ JIUTCPATYPhI uenecooGpa3H0 COCTaBUTH KOHCIICKT OCHOBHBIX I10JI0-

KEHUHN, TEPMUHOB U OIPEACIICHUM, HEOOXOIUMBIX JIJIsl OCBOEHUS Pa3/IeioB yUeOHOM
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JTUCIUILINHBI.

Oco060€e MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJTHOM U3 opM 00yUYeHUs
U KOHTPOJIA CaMOCTOSTENbHON padboThl. KoHCynbTHpOBaHUE Ipenanonaraet ocoobM
00pa3oM OpraHM30BaHHOE B3aMMOJICUCTBHE MEXAY IIPETOAaBaTEIeM U CTYICHTAMH,
IIPU 3TOM IPEATONATAETCS, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIIEHUE, KOTOPOE
OH MOJKET MpeAnucarb KOHCYJbTUPYEMOMY, JTHUO0 OH BIIAJIEET CIocoOaMu JesTeNb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MMYTh PELICHUS MPOOIEMBI.

Texymasa CPC IIpumepHas
TPYA0EMKOCTb, a4

Pabota ¢ IeKHMOHHBIM MaTepualoM, C yueOHOH JTuTeparypoit 45
Omneperxaromias caMmocTosiTeNbHast paboTra (M3yuyeHHe HOBOTO Mare-

pHaJia 10 ero U3JIOKEHUS Ha 3aHATHSAX ) 0
CaMocTOsTEIbHOE U3YUEHHE Pa3/eI0B TUCIUILINHBI 0
Brinonnenne nomMamnHux 3aaHui, JOMATHIX KOHTPOIBHBIX PabOT 0
[ToaroroBka k J1abopaTopHbIM paboTaM, K MPaKTHUYECKHUM M CEeMHU-

HapCKUM 3aHSATHUSIM 49
IToaroToBka K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 0
Beinonnenue pacueTHo-rpaduueckux padot 0
BeinonHeHne KypcoBoro nmpoeKkTa Wi KypcoBoil paboTsl 0
[Touck, u3ydyeHue U npe3eHTanus nHOpMaLUH 110 3alaHHOM Mpo-

Or1eMe, aHaJIM3 HAyYHBIX IMyONMKAIUi 110 3aJaHHOI Teme 0
Pabora Hax MeXIUCHUIUIMHAPHBIM IIPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TEME, BBIIIOJITHEHUE PACYETOB, COCTaB-

JICHUE CXEM U MOjeJiell, Ha OCHOBE COOPAHHBIX JaHHBIX 0
[ToaroroBka k 3a4ety, UPpHEepeHIHPOBAHHOMY 3aUeTy, FK3aMEHY 15
HUTOI'O CPC 109
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa
1 Po6Gept U. R B geiicTBuu. AHanu3 W BU3yaldu3alus JaHHBIX B nmporpamme R | Heorp.
[Dnexrponnsrii pecypce] / . Pobept, Kabakos, 2014. -588 c.
2 Mactunkwuii C. 3. CTaTUCTUYECKUN aHATU3 U BU3yaJIU3allksl JaHHBIX C TIOMO- | HEOTp.

uipto R [Dnexkrponnslii pecypce], 2015. -496 c.

JlononuuTenpHas uTeparypa
1 Opuk Matuz Uzydaem Python: mporpammupoBanue urp, BU3yanu3aius JaH- | HEOrp.
HBIX, BEO-TIPUIIOKEHUs. 3-€ u3l. [DNeKTpoHHBIH pecypc] / Matus Dpuk, 2021.
-512c.

5.2 TlepedeHb pecypcoB HHPOPMAITHOHHO-TEJIEKOMMYHHUKANUOHHOM ceTH « UH-

TCPHET», UCITIO0JIb3YCMbIX IIPH OCBOCHHH JUCHUIIJIMHBI

Ne i/ DJIeKTPOHHBIN aapec
1 MammnHoe o0yuenuehttps://machinelearningmastery.ru/
2 OcHoBbl porpammupoBanust Ha Rhttps://stepik.org/course/497/

5.3 Ajpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?id=11002
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jia nucuuruinabl « HCTpyMEHTB BU3yalu3aluy U aHajau3a JaHHBIX» (op-
MOU IPOMEKYTOUHOM arTecTanuu sipisgercs Audd. 3auet. OueHnBaHNE KaueCcTBa OCBO-

CHUS TUCHUILINHBI IIPOU3BOAUTCS C UCITOJIB30BAHUCM peﬁTHHFOBOﬁ CHUCTCMBI.

JAuddepenuupoBaHHbIi 3a4eT

Ouenka KosuvectBo Onucanue
0aJ10B
HeynosneTrBoputensHo 0-49 TEOPETUUYECKOE COAEP)KAHUE Kypca HE OCBOEHO,

HEO0OXOIMMbIC TTPAKTUYCCKA HABBIKK U YMEHUS
He c()OPMHUPOBAHBI, BHIIOJTHEHHbIE YUeOHBIE 3a-
JaHusl cofepXar rpyOble OIIMOKH, JOMOJTHH-
TeJbHAsl CAMOCTOSATEIbHAS paboTa Hall KypcoM
HE NpPUBEIET K CYLIECTBEHHOMY IOBBIIICHUIO
KadecTBa BBIMIOJTHCHUS yUCOHBIX 3aIaHUH

VY1oBIIETBOPUTENBHO 50-69 TEOPETUUECKOE COZIEpP’)KaHNE Kypca OCBOEHO Ya-
CTHYHO, HO TPOOENbI He HOCAT CYIIECTBEHHO-
ro Xapakrepa, HeoOXOANMbIEe TPAKTUICCKHUE Ha-
BBIKM U YMEHUS pabOThl C OCBOEHHBIM MaTepu-
aJloM B OCHOBHOM C(OPMHPOBAHBI, OONBIINH-
CTBO IPEYCMOTPEHHBIX IPOTrPaMMOii 00ydeHHsI
yueOHBIX 3aJaHUi BBHIOJHEHO, HEKOTOPBIC M3
BBIINIOJIHCHHBIX 3a,Z[aHPIFI coaecpxkar OIITNOKHU

Xopotio 70 — 84 TEOPETHUECKOE COAEpKAHUE Kypca OCBOECHO
MOJTHOCTBIO, 0€3 MPoOeNoB, HEKOTOPHIC PAKTH-
YeCKHE HABBIKHM H YMEHHS C(DOPMHUPOBAHBI HEI0-
CTaTOYHO, BCE MPETYyCMOTPEHHBIC TIPOTPaMMON
00ydeHust yueOHbIC 3a/1aHUS BBITTOJIHCHBI, Kaue-
CTBO BBITIOJTHEHHS HU OIHOTO M3 HUX HE OIIeHe-
HO MUHUMAJIbHBIM YHUCIIOM 0alljioB, HEKOTOPHIE
BU/JIbI 3aJTAaHUI BBITTOTHEHBI C OIIHOKaMU

OtnuyHO 85 —-100 TEOPETUUYECKOE COMIEP)KAHUE Kypca OCBOEHO
MOJHOCTBIO, 0e3 MpoOeIoB, HEOOXOAMMBIE ITPaK-
TUYECKHE HABBIKM M YMEHHS C()OPMHUPOBAHBI,
BCE TIPEyCMOTPEHHBIC MTPOrPaMMOI 00ydeHUs
y‘IC6HBI€ 3aaHuA BBIIIOJIHEHBI, KAYECTBO UX BbI-
MOJHEHHS OIICHEHO KOJINYECTBOM OaioB, OIu3-
KUM K MaKCUMaJIbHOMY
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OcobGeHHoCTH 1O0MyCKA

Jljis gomycka K MpOMEKyTOYHOM aTTecTaliui Heo0X0IuMO MTOCETUTh HE MEHEe
80% JeKIui U MPAKTUYECKUX 3aHATUMN, BBIOIHUThH U 3AIIUTUTh 4 NMpaKTUYECKUE
paboThl ¢ HAYUCIIEHHEM OAJIJIOB 3a KaXayr. MakcuMalbHOE KOJIMYECTBO OaJioB -
100. banipl mepeBoAsSTCS B OLIEHKY U] depeHITMPOBAaHHOTO 3a4€Ta B COOTBETCTBUU

C TIpaBHJIaMU 0aJTbHO-PEHTHHTOBOM CHCTEMBI.

6.2 OueHoYHbIC MaTepPHUAJIbI ISl IPOBEJIEHUS TEKYILero KOHTPOJs U mpome-

’KYTOUYHOI aTrTecTanu 00y4arouuxcs 1o JUCHUIJINHE

Bonpocs! k tud¢.3auery

Ne i/ Onucanue
1 MeToz IIaBHBIX KOMIIOHEHT OOBIYHEIM, ABOMHOMI
2 HeotpunarenpHast MaTpuyHasi paKkTOpU3aIUI
3 Kycouno-nuneiinoe npeacrasnenue; ISOMAP
4 MeTton coceTHUX KOMITOHEHT
5 SlnepHOe BBIpaBHMBAHUE U U3YYEHUE s/Ipa C MIOMOIIBIO MOIYONPEAEIEHHOIO IPOrpaM-
MUPOBAHUS
6 PackpaimenHoe pa3BEpThIBAHNE MAKCUMAJIBHOW TUCTIEPCUH
7 PasmeTtka rpados (Knacrepuzanus, knaccudukarius)
8 MHuoro3anaunoe oOyueHue
9 Craructuyeckoe o0ydeHue
10 O1eHKa TOYHOCTA MOIEIN
11 BBenenne 8 R
12 IIpocras nuHeiHas perpeccus
13 MHoxecTBEeHHAas! JIMHEWHAs perpeccus
14 Jloructrueckas perpeccust
15 JInHeNHbI TUCKPUMHUHAHTHBIN aHAJIN3
16 MeTtoae! nepearcKpeTU3annuu
17 [TonmuHomuanbeHas perpeccus
18 Perpeccuonnsie crutaitHbl
19 OO0o1IeHHbIE aTUTUBHBIE MOJIEIN
20 Merton onopHBIX BEKTOPOB

Oo0pa3ubl 3a1a4 (3aaHNi) 1JI51 KOHTPOJIbHBIX (IPOBEPOYHBIX) PadoT

IIpumepHbIe BONPOCHI PH 3aLIATE MPAKTHYECKUX PadoT
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1. Kak pa30uth 1aHHbIe HA 00yYaIONIyt0 U KOHTPOJbHYIO BHIOOPKY?

2. Kakas ommOka TMHEHHOW MOJIENIA IO METOIYy HAUMEHBIITUX KBaJpaToB MOJTY-
JaeTCs JUIsl KOHTPOJIBHOU BBIOOPKH?

3. Brruucnaute ommoOKy JacCCO-MOIENH MO KOHTPOILHON BBEIOOPKE.

4. IlpumeHuTe MeTo1 0TOOpa ONITUMAIBHOTO MMOAMHOXKECTBA IEPEMEHHBIX K 00Y-
Jaromie BeIOOpKE W mocTpouTe rpaduk 3aBucumoctd MSE Ha oOyuaromeit
BBIOOpKE OT pazMepa ONTUMaIbHON MOJEH

5. KakoBbl OTIMUHs MOJIENIM C HAUMEHBIIIMM 3Ha4ueHrneM MSE Ha KOHTpPOJIbHOM

BBIOOPKE OT UICTUHHOM MOJIEIN, UCTIOIB30BAHHOM JIJIsl CO3/IaHUs JJAHHbBIX ?
Bech KOMIUIEKT KOHTPOIBHO-U3MEPUTEIHHBIX MAaTEPUAIIOB JIJIsl TIPOBEPKHU cPop-

MHUPOBAHHOCTH KOMIETEHIIMH (MHIMKATOpa KOMIETEHIIMH) pa3MEIIeH B 3aKpbITOU

YacCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 Tema 1. Anroput™mbl 6€3 yUUTENsI, AITOPUTMBI C YIUTETIEM

2

3

4 [Tpaktuueckas pabota
5 Tema 2. SlnepHble METOBI U CEHCOPHBIE CETH

6

7

8 [TpakTuueckas pabota
9 Tema 3. Cratuctuuyeckoe oOyueHue U s3bIk R

— | —
|l )

—_
\S)

[TpakTrueckas padota

—
[98)

Tema 4. JIuneiinas perpeccus 1 KiaccupuKaius

Tema 5. Beixon 3a mpenesibl JMHEHHOCTH

—_—
AN

—
9]

[
(o)

p—
~J

[TpakTrueckas pabota

6.4 MeToanka TeKylero KOHTpPOJIst

Ha JICKIITMOHHBbIX 3aHATHAX

Texkyumiuii KOHTPOJIb BKJIIOYAET B c€0 KOHTPOJIb MOCEUIAEMOCTU (HE MEHee

80% 3aHATHIA).
HA MPAKTHYECKUX 3aHATHAX
Texymuii KOHTPOJIb BKJIFOYACT B CEOs:
- KOHTPOJIb ntoceniaeMocty (He meHee 80 % 3aHsaTuil);

- BBITMIOJTHEHHE U 3aiuTa 4 npakTudeckux paodor. [lon BeimomHeHuem padbot
noJpa3yMeBaeTcs MOArOTOBKA K paboTe, BHINIOJHEHUE 3a/1aHus, MOATOTOBKA OTYETa
u ero 3amura. Otyer oQopMIISIETCs IOCIIE BBHIIIOJHEHUS 33/IaHUS U MIPEICTaBIsAETCS
IPEroAaBaTesIo Ha IPOBEPKY B ANIeKTpoHHOM Buje. Ilocne npoBepku ordeT ambo
BO3BpaIiaercs (Ipu HaAJIWYUK 3aMEUaHHil) Ha J0paboTKy, 100 JOMyCKaeTcs K 3a-

IIIHATE.
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Pa0oThl 3amuiatoTcst CTyIeHTaMi WHIUMBUIYalbHO BO BPEMS MPAKTUYECKUX
3aHsaTUM. Ha 3amuTe CTyIeHT JOJKEH MOKa3aTh: MOHMMaHHWE MOCTAHOBKHU 3a/1a4H,
MOJIX0/la K €€ PEIICHHUI0, YMEHUE OOBACHATH XOJ PEIICHHS], BEIOOP TE€X WM MHBIX
METOIMK, TEXHOJIOTUH VISl pEIIeHUs 3a]1aud, Ka4eCTBO 0OPMIICHUSI OTUYETHBIX Ma-
tepuanioB. IIpenomaBarens 3amaeT BOMPOCHI, MO3BOJIAIONINE ONPEAETUTh TITyOUHY
NOHUMAaHMSI TEOPETUYECKOT0 MaTeprasia MPakKTUUECKONM paboThl, a TaKkKe CaMOCTO-

ATENIbHOCTD €€ BBIMOJTHEHUSI.
MakcumMajibHOe KOJIHYeCTBO 0a/1J10B 32 4 mpakTudeckue padorsi - 100.

[TpakTrueckre pabOThI OLICHUBAOTCS TI0 CACAYIONUM KPUTCPUSIM:

» Paboma ne evinonnerna - 0 0aios;

* [lonumanue meopemuuecko2o mamepuana - 1 6ayn: HaIM4IUe OMMOOK B H3JI0-
KCHHH TEOPETHUECKOTO MaTepuaa, 2 6aa: XOpoIo BiIaJIeeT TEOPETUIECKIM
MaTepHaIoM;

* Vmenue obvsacunumos nocmanogky 3adaqu - 1 6amn: Haaudue ommrodoK B MOCe-
JIOBATCIIbHOCTH OOBSICHEHHMSI, 2 0ajja: MOJIHOE U JIOTHYHO TMOCIeA0BaTeIbHOS
00BSICHEHUE;

* Vmenue 06wacnumo x00 pewenus 3a0auu - 1 6ann: HaIu4Ire OMMOOK B TIOCIIE-
JOBAaTEILHOCTH OOBSICHEHHSI, 2 Oalia: MOJIHOE U JIOTHYHO TOCJIeIOBATEILHOES
00BsICHEHHE;

* Vuenue ob6vsachums 6v160p memoouku, mexrono2ut - 1 6ani: HaTUIUE OIIU-
OOK B ITOCJIEAOBATEILHOCTH OOBSICHEHUS, 2 OaJlia: IMMOJTHOE M JIOTHYHO ITOC]Ie-
TOBaTEIIbHOE OOBSICHEHNE;

» Kauecmeso ogopmnenus omuemmnvix mamepuanos - 1 6ani: HaaTudue omuodoK
U HEOpeKHOCTh B 0(hopmiieHnH, 2 6aia: KaueCTBEHHOE 0(hOpMIIEHUE B COOT-
BETCTBHHU C TPEOOBAHUSIMH, MPETBIBIIEMBIMU K 0(DOPMIICHUIO CTYACHICCKUX
paodoT;

* Jlons opueunanvrocmu Tpy TIPOBEPKE B CHCTEME OOHApY>KCHHS 3aMMCTBOBa-

Hui Antiplagiat.ru:
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— 70 - 80% - 5 6ayIoB;

— 81 -90% - 10 6ayos;

— 91 -95% - 15 Gamnos;
B xone nmpoBeaeHus mMpakTUYECKUX 3aHITHH 11€71€C000pa3HO MPUBICYCHUE CTYICH-
TOB K KaK MO>KHO 00JI€€ aKTHBHOMY YUaCTHIO B IMCKYCCHUSX, PEIIICHUH 33134, 00CYK-
JIEHUSX U T. JI. [Ipy 3TOM aKTHBHOCTB CTYJICHTOB TaKKE MOXKET YUHUTHIBATHCS IIPEIIO-

JaBaTesieM, Kak OJIMH U3 CIIOCOOOB TEKYILIETO KOHTPOJIS Ha MPAKTUYECKUX 3aHITHUSX.
CaMOCTOATEIbHOM Pad0ThI CTYIEHTOB.

Kontposnb camocTosTeabHOM paboThl CTYIEHTOB OCYIIECTBIISAETCS MO METOIU-

KaM, OITMCaHHBbIM BBIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonmuecTBo mocamouHbIX
MECT — B COOTBETCTBHU C
KOHTUHTEHTOM,  pabouee
MeCTO MpenoaBaTes,
IBM-coBMECTUMBII ~ KOM-
neroTep Pentium wu Beiie
MIPOEKTOP, DKPaH, MEIOBas
WJIM MapKepHas JOCKa

1) Linux Amsr
O6pazoBanue 10
u Bbie; 2) P7-
Oduc 7 u BbIIIE
m6o LibreOffice
7 ¥ BBIIIIE

HpaKTI/I‘IeCKI/Ie 3aHs-
THUA

AynuTtopust

KonnuecTBo mocamouHbIX
MECT, 000pY/1I0BaHHBIX
MEPCOHATIbHBIMU IBM-
COBMECTHUMBIMH  KOMIIBIO-
Tepamu Pentium nnu BbIme
B COOTBETCTBUU C KOHTHH-
reHTOM, paboyee MecTo
MpEnoIaBaTeNs, IBM-
COBMECTHMBIN KOMITBIOTED
Pentium win BbIIIEe mpoek-
TOp, JKpaH, MeJoBas WIN
MapKepHas 10CKa

1) Linux Amsr
O6pazoBanue 10
u Boeime; 2) P7-
Oduc 7 u BbIIIE
mbo LibreOffice
7 ¥ BBIIIIE

CamocrosTenbHas pa-
oora

ITomemenne masa ca-
MOCTOSITENIEHOH pabo-
Ta

OcHallleHO KOMIIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO
MOAKII0YEHU K ceTu «MH-
TEpHET» U O00eCIeUYeHUEeM
JIOCTylMa B DJEKTPOH-
HY0 HH(OPMAITMOHHO-
o0pa3oBareibHyl0  Ccpeay
YHUBEPCUTETA.

1) Linux Aunbr
O6pazoBanue 10
u Boime; 2) P7-
Oduc 7 u BbIIIE
m6o LibreOffice
7 ¥ BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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