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1. Ilesb U MUIaHUpYeMBbIe Pe3yJIbTATHI OCBOCHHMSA THCIUTIIHHBI

[enbto ocBOEHUS AUCHUILINHBI ABISETCS POPMUPOBAHUE CIIEAYIOIINX KOMITETEHIUH:

IIK-1 CrocobeH caMOCTOSTENBHO pelIaTh HCCIeI0oBaTeNbCKHE 3aJauyd B paMKax
peanu3alyy Hay4qHOTo (Hay4HO-TEXHUYECKOT0, MHHOBAIIMOHHOTO) ITPOEKTA.

IIK-2 CnocobeH mpeAcTaBiIsATh Hay4yHble (HAYYHO-TEXHUYECKHE) Ppe3yJIbTaThl
npodeccruoHalbHOMY COOOIIECTRY.

VYK-1 CnocobeH ocymecTBIsATh KPUTUUECKUNA aHAIN3 MPOOIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOAX0/a, BRIpadaThIBaTh CTPATETHIO IEHCTBHIA.

PesynpTaTramMu 0cBOEHUS IHMCLUUIUIMHBI SABIISIOTCS CIENYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINH:

MIIK 1.1 IIpoBoguT wuccileqOBaHMs, HANpaBICHHbIE Ha pELICHHE OTIEJIBbHBIX
HCCIEN0BATENIbCKUX 3a1a4

UIIK 1.2 Ompenensier crnocoObl MPaKTHYECKOTO HCIIOJIB30BAaHMS HAy4YHBIX (HAay4yHO-
TEXHUYECKUX) PE3yJIbTaTOB

HNIIK 1.3 OcyuiecTBisieT HACTaBHUYECTBO B IIPOLIECCE NPOBEACHNUS UCCIIEIOBaHUM

NIIK 2.1 O6nagaer HaBbIKaMU MTyOJIUYHOTO MPEICTABICHUS PE3yJIbTaTOB MPOBEAEHHBIX
UCCIICIOBAaHUI Ha HayYHBIX CTYJIEHUYECKUX KOH(PEPEHIHIX

UIIK 2.2 JleMOHCTpUpYyeT yMEHHE TOTOBUTH TEKCT JUIsl MyOJMKAlUU MO pe3yibTaTraM
HAyYHBIX MCCIIEA0BAaHNN

NYK 1.1 BoigBiaser npoOlieMHYI0 CHUTYallli0, Ha OCHOBE CHUCTEMHOrO IOAX0/]a
OCYILECTBIISICT €€ MHOTO()aKTOPHBIN aHATIU3 U JUATHOCTHKY.

NYK 1.2 OcymectBiser TMOUCK, OTOOp W CHCTEMaTH3aluilo WHpoOpManuu it
OTIpeJIeNIeHUs allbTepHATUBHBIX BAPUAHTOB CTPATETHUECKUX PELICHHUH B IPOOIEMHOM CUTYaIUH.

NVYK 1.3 Ilpennaraet 1 000CHOBBIBAE€T CTPATETHIO JEHCTBUI C y4€TOM OrpaHUYECHUH,
PUCKOB ¥ BO3MOKHBIX IOCIIEICTBUN.

2. 3a1a4¥ 0CBOCHUSA TUCHMUILINHBI

HensiMu 1 3ajauaMy OCBOSHHSI JUCUUIUTMHBI « COBPEMEHHBIE METOIbl aHAIHM3a U BU3YyalH3alus
JAaHHBIX» ABJIAOTCA

— HOI[I‘OTOBK& MaruCTpoOB IO HAITPaBJICHUIO «qDYHI[aMCHTaJIBHaSI MaTeMaTukKa» K
HCIOJIB30BAHUIO COBPEMECHHBIX METOOB dHAJIN3d U BU3yaJIM3allull JaHHBIX B
npoheCcCUOHATBHON AEITETHHOCTH,

— OcBoeHHUE MOHATHI M METOJIOB aHAIN3a M BU3YAIN3alHU TAaHHBIX, 3aKPEIUICHHs] OCHOBHBIX
TEOPETHKO-BEPOSITHOCTHBIX MPECTaBICHHH, C(OPMUPOBAHHBIX paHEe B Kypcax TEOPHH
BEPOSTHOCTEH, MATEMaTUUECKON CTATUCTUKU U MHOTOMEPHOT'O CTATUCTUYECKOTO aHAIN3A.

— YMeHHe NpOBECTH CTATHCTUYECKUI aHAIN3 U BU3YAIM3aLUIO TaHHBIX C HCIIOJIB30BAHUEM
si3p1Ka [IUTOH MpU pelIeHny 3a/1a4 HayKU U IPAKTUYECKOH eI TETbHOCTH.

3. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOH NPOrpaMMBbl
Hucnurnnuna otHOcUTes K bioky 1 «/lucuurummaa (MOgyIin)y.

JlucumiiuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTeIbHON IPOrPaMMBI.

4. Cemectp(b1) ocBOeHUsI M popMa(bl) MNPOMEKYTOUHON ATTECTANUM 110 TUCUMUIIIIMHE

Cemectp 2, 3a4€T C OLEHKOM

5. BxoaHble TpeOOBaHNS AJ151 OCBOCHUS IMCUMILIHHBI

Jns  yCHemHOro OCBOEHMsl JUCLHUIUIMHBI TPeOyIOTCA pe3ylbTaThl OOydYeHHs II0
CIeIYIOIUM TUCLUIUIMHAM: TEOPUs BEPOATHOCTEM M MaTeMaTUyecKas CTAaTUCTHKA,
nporpaMmupoBaHue Ha sa3bike PYTHON.



6. SI3pIk peanu3zanuu

Pycckuit

7. O0BbeM TUCHUILTHHBI

OO6m1ast TpyA0€MKOCTh IUCIMIUIUHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPBIX:
- nexuu: 16 4.
— ceMuHapckue 3aHaTud: 0 .
- MpaKTU4eCcKue 3ausaTus: 16 u.
— mabopatopHbie padoTsl: 0 4.
B TOM 4YHCJIe TpaKTUYecKasi noaroroska: 0 u.
O6beM caMOCTOSTENILHOM padOThI CTY/I€HTA ONIpeiesieH YUEOHbBIM IJIAHOM.

8. Coaepkanue TUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. JlanHble

KpaTKoe COL[ep)KaHI/Ie TEMBEI. I[aHHLIe. OpraHnaauI/m U XpAaHCHUC [TaHHBIX. KOHTpOJ'IL KadycCTBa
JaHHBIX. Oranbl aHaln3a JaHHBIX. Bn3yan1/13aum JaHHBIX. Pa3HOBI/II[HOCTI/I aHaNMM3a JaHHBIX. BEIYuciauTenpHbIe U
YHUCJICHHO-aHAIUTHYCCKNEC aCIICKThI aHAJIN3a JaHHBIX. KOHTpOHI/IpyCMBIC TNEPEMEHHBIC U TICPEMEHHBIC OTKIIUKA.

Tema 2. CTpyKTypa CTaTHCTHUECKUX ITAKETOB

Kpatkoe conepkaHue TeMbl. Peanmszaums cratucrndeckux ¢ynkumii u texunk B8 PY THON.
Busyanuszauus 8 PY THON.

Tema 3. Onucanue JaHHBIX WM BU3yalIM3alUsd BXOAHBIX JAHHBIX W PE3yJbTATOB
IIPEABAPUTEIBHOIO aHAIN3A

Kpatkoe copepxanue Tembl. MHoromepHass ciydaiiHas BenuuuHa. DyHKIUA
pactpenenenuss F(x) s HenpepbiBHOH k-mepHOW ciyuaiiHOW BenuuuHBL. ILIOTHOCTB
pactpezenenus BeposTHocTed. MomenTa L-toro mopsaka. MaTpuiusl napHbIX KOPpENALUUN U
MapHbeIX KoBapuanui. [lapamerpsl CBSA3M MeXAy NPHU3HAKAMH B TF€HEPAIbHOM COBOKYITHOCTH.
Bribopka. Cratuctuku. Ouenku no BeiOopke. Iloaronka pacmpenenenus. Busyanuzauus
MIPOMEXYTOUHBIX pe3ynbraToB cpeactBamu PY THON.

Tema 4. 3aBucUMOCTb JaHHBIX. TEXHUKH BBISABICHUS 3aBUCUMOCTEN

Kpatkoe conepxxanue. KoppenaimoHHbIN aHaIU3 JjIsi MHOTOMEPHOW HOPMaJbHON COBOKYITHOCTH.
Perpeccuonnas Mmogens. Perpeccuonnas marpuna. Ananus octatkoB. MHK 17151 ouleHrBaHus mapaMeTpoB
JIUHEHHOH perpeccuonHoi Moaenu. ['pebneBas perpeccusi. 3HauMMocCTh oueHok. Kpurepuii @umepa mist
YCTaHOBJICHUA 3HAYMMOCTHU pel"peCCPIOHHOﬁ MOACIH. HpOFHOSI/IpOBaHI/IC. I[OBCpHTeJ'IBHLIﬁ HUHTEPBAT IJId
pe3ynbTaToB Mporuo3a. Buzyanusanus npomMexxyTouHbIX pe3yiabTaToB cpeactBamMu PY THON.

Tema 5. Knaccudukanus 1aHHBIX ¥ CHYKEHUE Pa3MEPHOCTH.

Kparkoe conpepxanue. Knacrepuslii ananmus. Llenn u 3agadum KJIACTEPHOrO aHAIN3A.
CxonctBo Omu3ocTh pacctosnue. [IpenBaputensHoe oOHapykeHUe KiacTepoB. Mepapxudyeckue
METO/bI KJIACTEPHOT'O aHAIN3A: TUBU3UMHBIE U ariioMepaTuBHble. JleHaporpammel. MitepatuBHbie
METOJIbI KJacTepHoro ananu3a: k-cpeagHux W FOREL. Ilpumepbl mnpuMeHEHUsS METOJIOB
KJIACTEPHOTO aHaIM3a IMpH pPEIIeHHH 3a7ad KiIacCupUKAu LUPPOBBIX H300paKeHUI
Knaccudukaropsr baiteca. Jluneinbii nuckpumuHanTHBI aHanu3(JIJIA), JIJIA ®wumepa.
JlepeBbsi pellleHUuH NPUMEHUTEIBPHO K PpEUICHUIO 3a/Jad  KJIAacCU(UKALUU U PETPECCUU.
Buszyanuzauus npomexxyTouHbIX pe3ynbratoB cpeactsamMu PYTHON.

9. Tekymunii KOHTPOJIb MO IMCUHUILIHHE

B xone peanmzanuu IUCHMIUIMHBI UCTIONB3YIOTCS KlacCUYECKUE 00pa3oBaTelbHBIC
TEXHOJIOTUU — MPAKTUYECKUE 3aHATHS; CAMOCTOSTEIbHOE M3YYEHHE PEKOMEHIOBAHHOU
JIATEPATYPbl U MOCTEINIEHHOE BBINTOJHEHUE WHAWBUAYAJIbHBIX 3aJlaHUW; MPOMEKYTOUYHAS
aTTecTauus B BUAEC TECTa W MPOBEPKU HHIAUBUAYaIbHOTrO 3anaHus. OOpa3zoBaTeIbHbIE



TEXHOJIOTUU M COJACpKAHUE JUJAKTUYECKOro MaTepuaia mnogo0paHbl TakK, 4YTOOBI
chopmupoBath komnetreHuu [1K-1, YK-1.

Bomnpocsl Tecta mo3BONISIOT OLEHUTh, HACKOJIBKO CTYJAEHT OCBOWJI TEPMHUHOJIOTHIO
aHalM3a W BU3yalM3allid JaHHBIX, 3HAeT OCHOBHbIC Moayau u pynkuun PYTHON.
[TpoBepka WHIMBUIYATBHBIX 33/IaHUI — HACKOJIBKO OH CITIOCOOEH CaMOCTOATEIBHO CO3/1aTh U
pean30BaTh IUIAaH TMPOBEJEHHsS aHalW3a U TIpaUyecKoro NpeACTaBICHUs  MCXOJHBIX,
MPOMEXYTOUYHBIX U UTOTOBBIX PE3YJbTATOB aHAIU3a. A TaKXKe MPEJCTABUTh PE3YJIbTAThI
[IPOBOAUMOro aHaimsa. Uroru gukcupyercs B popMe KOHTPOJIBHON TOUKM HE MEHEE OJIHOTO
pasza B cemecTp.

[Ipu BBINIOJIHEHUU UHAMBUIYyalIbHBIX 3aJJaHUI TpedyeTcs:

— OcCBOUTH MOHATHS U TEPMHUHOJIOTHIO IPEMETHOM 001acTH;

— [TocTpouth min BBIOPAaTh U OCBOUTH MOJIENb, B paMKaX KOTOPOH HE0OXOIUMO
PELINTD OCTABJIEHHBIE 33/1a4H;

— [Tono6pate MeTo penieHust U pazpaboTaTh aIrOpUTM PELeHUsI.

— Co3zaTh KOMIUIEKC ITPOrPaMM Ha SI3bIKE BBICOKOI'O YPOBHS;

— PeanuzoBaTh 0OMEH TaHHBIMU MEXAY OTJEIbHBIMU MPOrpaMMaMi KOMILIEKCa;

— [IpoBecTy yncIEHHBIN YKCIIEPUMEHT;

— Ocy1ecTBUTh BU3YyAIU3ALHIO TOTYYEHHBIX PE3YJIbTaTOB;

— HamnucaTp oT4eT 0 MpOBEIEHHOM HCCIEA0BAHNN.

— 3aUTUTE OTYET.

Jlisl yCIIeIIHOTO OCBOEHHUsI MaTepualia CTyACHTaM HEOOXOIUMO MOCEIIATh 3aHATHs, a BO
BpeMsI CaMOCTOSITEIbHON paboThl MOJIb30BATHCSI OCHOBHOM U JIOMOJIHUTEIBHOM JIUTEpaTypoH,
0a3aMu JaHHBIX U UH(OPMAIIMOHHO-CIIPABOYHBIMHU CHCTEMaMHM, KOTOPBIE IIPEICTABICHBI B CITUCKE
autepaTypel. CamocTosTenbHass padoTa CTYACHTOB COCTOMT B IOBTOPEHHM Marepuala
U3y4aeMOIr0 Ha MPAKTUYECKUX 3aHATUAX UM CaMOCTOSTENBHOIO M3YYEHUS MaTepualoB
npeJiaraeMblX JUJIsl CaMOCTOATEIbHOIO U3ydeHus, Oosiee Tay00KOro aHaiau3a TeMbI ¢ TTOMOIIBIO
JUTEPATYPHI.

Texkymuil 1 UTOrOBBI KOHTPOJb OCYLIECTBIISETCS B paMKax PEUTHHI IIaHa. Pe3ynbrarsl
pPEUTHHT-TIaHA MO3BOJISIOT OLICHUTh JOCTUTHYThIE 3HAYEHUS! HHAUKATOPOB C(HOPMUPOBAHHOCTU
xomnerenuuit UIIK 1.1, UIIK 1.2, UTIK 1.3, UIIK 2.1, UIIK 2.2, UYK 1.1, UYK 1.2, UYK 1.3.
Bce cTynenTsl B Hauasne Kypca BKIOYAOTCS B PEUTHHT IUIAH, €CJIM MOCEIIAEMOCTh 8y IUTOPHBIX
3aHSATUA 32 BpeMs NPOXOXKJIEHUs Kypca (0 OOBEKTUBHBIM WM CYObEKTHBHBIM NPUYMHAM)
oka3zbiBaeTcst Huxe 50%, TO CTyAEHT UCKIIFOYAETCsl U3 pEUTUHI-CUCTEMBI. M MOXET caaBaTh 3aueT
B IUIAHOBOM IOPSI/IKE 110 pa3pelIeHHIO IeKaHaTa.

Ne Bun Onenka Bec
1 Iocemenue u padora Ha M, 5
JIeKIUH

2 NuauBuayaabHoe 3aaanue 1 M, 10
3 NupuBuayanbHoe 3agaHue 2 M; 15
4 HNuaunBuayaasHoe 3aganue 3 My 15
5 NnauBuayanbHoe 3aganue 4 M; 10
6 Koanoksuym Me 10
7 Tect 1 (BX0aHOIH) My 5




8 Tect 2 (mepen 3a4eTom) M; 5

9 3auer My 25

B ocHOBHBIE MeTOAMYECKHE 3a7aud Kypca BXOIUT CBOSBPEMEHHOE BBINIOJIHCHHE 3a7ad
peUTHHT-TINIaHa, BPEMs BBINIOJHEHUS, KOTOPBIX orpaHuueHo CucremMa KOHTPOJS U OLCHKHU
3HAHMKA OOYyYarOIMXCSl TPEJCTaBICHa HAa0OPOM  MPAKTUYECKUX, CAMOCTOSITEIBHBIX,
WHAUBUIYAIbHBIX U TECTOBBIX 3aIaHUM JIJIsl CAMOKOHTPOJIS. BhINOIHEHHE caMOCTOSITENBHBIX,
WHANBUIYAIBHBIX M TECTOBBIX 3aJJaHUI JaeT BO3MOXHOCTh CaMOCTOSITEIBHO MPOBEPUTH U
OIICHUTH MPUOOPETEHHBIE 3HAHUS, 00OHAPYKUTH UMEIOIIHECs MTPOOEIIbI ¥ CIeNaTh COOCTBEHHBIC
BBIBOMBI. [loMHMO 3TOro, B Kypce MpEICTaBICHBI BOMPOCHI IJIs 3a4eTa MO0 BCEMY KypCy
«CoBpeMeHHbIe METObl aHalKM3a U BU3YaJIH3alMU JAHHBIX», KOTOPBIE HCIOJB3YIOTCSA IS
dbopMupoBaHus OWUIETOB K 3aueTy W 0a30Basl JHMTEpaTypa, OTPaKAOMIash TEOPETUUCCKHMA
MaTepua.

[To xaxxmoMy MyHKTY pedThHra HeoOXxoauMo HabpaTh He MeHee S0% oT MakcHUMaIbHO
BO3MOXKHOTO Oasia.

dopma UTOrOBOTO KOHTPOJIS — K3aMEH, KOTOPBIA SBISETCS pe3ybTaTaM BBITIOJHEHUS
peiituHr miuaHa Oonee yem Ha 70% Bcex MO3UIMI BKJIIOUYEHHBIX B PEUTHUHI-TUIAH WIIU
MPOBOAUTCS OYHO.

KonnmokBuyM coctouT u3 1 Bonpoca v He MeHee 3-X BOIIPOCOB MPEnoaaBaTelis U He
MeHee 3-X BOIpocoB cTyAeHTOB. O0o3HadeHue orleHKH Ms. KoIIOKBIHYM MPOBOAUTCS OYHO
WIH B BUPTYalbHOU ayauTopun. OTBETHI HA BONIPOC OIICHUBAETCS COTJIACHO KPUTEPHUSM,
MPUBEICHHBIM B KypCe, TaM K€ MPUBOIUTCS AJITOPUTM pacdeTa UTOTOBOW OIICHKH.

Ecnu cymmaphas orenka M Gosbiiie unu paBHa 70, 3aueT(24 6) 3aunThIBaeTCS
ABTOMATHYECKHU.

Cymmaphas ouenka M Bbraucisercs no gopmyne M =y, W.M,, 3nece W; — Bec oueHok M|
— M. Bec 3aaeTcst B 3aBUCMMOCTH OT BKJIaJ]Ja COOTBETCTBYIOIIETO BUAa KOHTPOJIS B
dbopmupoBanue komneteHnwii. Eciiu M menee 65%, To uToroasi omeHka
«HEeyI0BJIeTBOPUTEIbLHOY;
ecniu M ue menee 65% u He 6onee 75%, TO « y10BJIEeTBOPUTETbHOY;
eciu M He menee 75% u He 6osee 85% TO « Xopoioy;
ecinu M He meHee 85% TO «OTIIUYHOY.

10. ITopsiaok npoBe/ieHUsI U KPUTEPUH OLCHUBAHUS NIPOMEKYTOYHOM aTTecTaluu

3ader ¢ oneHkoi Bo BTopoe cemecTpe mpoBOAUTCS B MUChbMEHHOUN (Gopme Mo OuseTam.

bunet conepkut 1Ba TeopeTHUECKUX Bompoca U 3a1ady. [IpogomkurensHocTs 3a4uera 1,5 yaca.

—_—

[IpumepHBIil IEpeYeHb TEOPETUUECKUX BOITPOCOB
Jannsie. Xpanenue nanueix. KauectBo ganHbix. CTpyKTypa 1 00beM JTaHHBIX.
JlanHble. DTanbl aHaIM3a U Pa3HOBUIHOCTH aHAIM3A.
Jannsle. KoHTponupyemble nepeMEHHbIE U IEPEMEHHBIE OTKINKA. PasHOBHIHOCTH
HUCCIIETOBAHUHN.
Pacnpenenenue reHepanbHOM COBOKYITHOCTU. YaCTHBIE U YCIOBHBIE PACIIPEACIICHUS U
IJIOTHOCTH. 3aBUCUMOCTh U HE3aBUCUMOCTb ITOJICUCTEMBI CIIyYailHbIX IEPEMEHHBIX.
XapakTepUCTUKH F€HEPAIbHON COBOKYITHOCTH: MaTeMaTUUECKOE OKUaHUE, HauaJIbHbIE U
LEHTpaJIbHbIE MOMEHTBI, CpEJHEKBaApaTHYecKoe OTKIOHeHne. KoBapuanus, matpuna
KOBAapUALUN.
3aBHUCUMOCTh MEXy KOMIIOHEHTAMH CIIy4ailHOr0O BeKTOpa. Perpeccus, ocTaTOYHbIN YieH
perpeccun. CpeHEKBagpaTHYECKasi pErpeccusl.
JIuneitnas perpeccus. [TokazaTenu JTMHEHHON 3aBUCUMOCTH. MHOXECTBEHHBIN
K03(pPULIMEHT KOPPENALUHU U ero KBaapart.



8. XapakTepHCTUKH r€HEpaIbHONW COBOKYITHOCTH: MaTEMaTUUECKOE OKUaHUE, HAaYaJIbHbIE U
LIEHTpaJIbHbIE MOMEHTBHI, CpeAHEeKBapaTuieckoe oTkinoHeHne. Koadduunent koppensuuu,
MaTpHLla NapHbIX KOPPEJALUI U €€ CBOMCTBA.

9. IlapameTpsl CBsI31 MEXIy NPU3HAKAMH I€HEPAIBHOW COBOKYITHOCTH. MHOrOMepHas
HOpPMAaJIbHO pacIpeielIeHHasi TeHEPAIbHAsl COBOKYITHOCTb.

10. BriOopka 13 reHepaabHONW COBOKYMHOCTH. TOoUeUHbIE OLIEHKH [TapaMeTpOB MHOIOMEPHOH
reHepalibHON COBOKYNHOCTH. BrIOOpOUHBIE MOJIa, MEIMaHa, Cpe/lHee KBaIpaTHIecKoe
OTKJIOHEHHE, CHMMETPHSI U IKCLIECC.

11. Cratuctudeckas runoTesa, KpUTepHii, Ha0Ir01aeMoe 3HaUeHUe KpUTepus, MpoLeaypa
MIPOBEPKHU CTAaTUCTUYECKOI runore3sl. Omubka 1-ro poaa.

12. I'unore3sl 0 mapamMeTpax MHOTOMEPHON HOPMAJIBHO pacIpeeIeHHON r'eHepabHOM
COBOKYITHOCTH.

13. MHOX€eCTBEHHOE JINHENHOE ypaBHEHUE perpeccun. OcHOBHbIE NOHATUA. OllcHUBaHNE
KO2(DPUIIMEHTOB Perpeccuu B IBYMEPHOM CITydae.

14. Tlone paccesiHus nap npuszHakoB. KoppeasuoHHbIN aHanu3. PerpeccuoHHbIN aHanu3.
Mopnenu perpeccun. Mcnonb3oBaHue perpecCHOHHOTO aHATU3a.

15. MHoxecTBeHHas IMHENHas perpeccus. Perpeccnonnas marpuna. MeTox HauMEHbIINX
KBa/IpaTOB, MOJIy4YEHHUs OIIEHOK KO3((DULIMEHTOB perpeccuu.

16. AHanu3 oCTaTKOB JUIsl OLIEHUBAHUS PUTOJHOCTU SIMIIMPUIECKON MOJIETN PErPECCUM.

17. MHOXk€eCTBEHHOE JINHEWHOE ypaBHEHUE perpeccuu. [IpoBepka 3HaYUMMOCTH MHOKECTBEHHOU
nuHelHoU perpeccun. CBoMCTBa OLIEHOK KOA(P(PHUIIMEHTOB PETPECCUH.

18. Knaccuduxamus 6e3 00yueHus(HenapaMmeTpuiaeckuii cimydait). OCHOBHBIC TTIOHSATHUS
KJIaCTEPHOT0 aHanu3a. PaccrosiHue Mexxay o0beKTaMu: paccTosiHue MaxanoHoOuca,
€BKJINI0BO PacCTOsIHIE, XEMMUHIOBO paccTosiHue. PaccTosHue mexny kinaccamu. KauectBo
pa3bueHusl.

19. IlpenBaputenbHOE BhIsIBICHUE KIIAaCTEPOB. OCHOBHBIEC THUIIBI KIACTEP-IIPOLIEAYD.

20. Merop knactepuszanuu K-cpegnux. [Ipumep.

21. Meron knacrepuzanuu FOREL. [Tpumep.

22. ®akropHbli aHanus. Llenun dakropHoro ananuza. [locranoBka 3aauu (hakTOPHOTO aHAIM3A.
OcHoBHble TOHATUSA (akTOpHOro aHaiusza. OcCHOBHas Moelb (DaKTOPHOTO aHaJIK3a.
Knaccudukanus paxtopos.

23. Meron K Oamxaiimmx coceneii.

24. Knaccuduxarop baiieca.

25. Jlunennplii quckpuMUHaHTHBIN aHanu3(JIA). JIJA ®uiepa.

[Ipumepsr 3ana4:
1. 3anmaya 1.
Hano:

Bekrop X = (X 1, Xo )T , KOTOpBI UMeeT AByMEpHOE HOpMaJIbHOE paciipe/ie]ieHHe ¢ BEKTOPOM

4 1
2

CpeIHUX (— 1,5, Z)T Y KOBapHAIlMOHHOW MaTpHUIICH

ITocTpouts:

X1,X
rpa(uKy INIOTHOCTH BEPOSITHOCTH p(x1 s X9 ) U YCJIOBHOH IUIOTHOCTH p( X1 / X9 ):p((li) .
P\

2.3angaya 2.
JanbI:
5 HaOJIFOIEHUN
1 1 1
2 6| -3
3 0] 1
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N3006pa3uTh HAOIIOICHNS KaK TOYKU HA TUIOCKOCTH U BBIYUCIIUTE CBKIIMIOBO PACCTOSHUS
MEXIY 2-M M 5-M U MeXAy 3 ¥ ¥ 5-M HaOIIOACHUAMU

Pe3ynbpTarel 3aueTa C OLIGHKOW ONPENENSIFOTCS OLIEHKAMH «OTJIIMYHO», «XOPOILOK,

«YJIOBJIETBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHOY.

CymmapHas orieHka M BeIYUCseTCs 10 popmyie M = XWM,, 3nece W, — Bec onieHok M —

M. Bec 3a7aeTcst B 3aBUCMMOCTH OT BKJIaJ]a COOTBETCTBYIOIIETO BUa KOHTPOJIS B

dbopmupoBanue komneteHnwii. Eciiu M meree 65%, To uToroBas omeHka

«HEeYI0BJIeTBOPUTEIbLHOY;

eciu M He MeHee 65% u He Oonee 75%, TO « yI0BJIETBOPUTEIbHOY;

ecnu M He menee 75% u He 6onee 85% To « Xopoioy;

ecnu M He meHee 85% TO «OTIHYHOY.

11. YyeOHoO-MeTOANYECKOE 00ecIeueHue

a) DJIEKTPOHHBINA yYeOHBIN KypC MO JUCIUILIMHE B AJIEKTPOHHOM yHUBepcuTeTe «IDoy - :
https://Ims.tsu.ru/course/view.php?1d=798
0) OnleHOUHBIE MaTEepHaNbl TEKYIIETO KOHTPOJS W MPOMEKYTOYHOW aTTECTAIlMH 10

JUCLUAIUINHE.
Tabauya 11.1. Cucmema xpumepues npu OyeHUBAHUU OMEemo8 Ha 60NPOCbl KOHMPOJLbHOU pabomul

IlonHpIl, JOrMYeckd OOOCHOBAHHBLIA OTBET, H3JI0KCHHBIN
45-50 6annoB
KpPAaTKO U ICHO
[lonHblli OTBET, HO HMEKOTCS HEKPUTUYHBIE JIOTUYECKHE
HECOOTBETCTBUSI, IIPU 3TOM (POpMa M3JI0KEHUs JOCTATOUHO SICHAS 30-44 Ganios
Y IIOHSITHASL.
OtBer He sBusgercs noiaHbM(ipuMmepHo 50%- 60%), HO
W3JI0’)KEHHAsl 4acTh JIOTUYECKH HE MPOTUBOPEYMBA M M3JI0KEHA 20-29 6amnoB
SICHO U TIOHSITHO.
0 0
OtBer sBnsercs HenonHbIM (mpumepHo  30%-  40%), 10-19 6ayuioB
W3JI0’KEHUE JIOTHYECKH IPOTUBOPEUNBO, HO MOHSITHO.
HenomnHelid n0ruyecku IMPOTUBOPEYUBBIN HENOKA3ATEIbHBIN
1-9 6amnoB
OTBET.
OTBeT OTCYTCTBYET IO CYTH. 0 Ganos

Tabauya 11.2. Cucmema xpumepues npu OYyeHUSAHUU UHOUBUOYATbHO20 3A0AHUS

CopmepxaHue OT4eTa W OTBET IO JIA0OPAaTOpHOW paboTe(MHIMBHUIYaTHHOMY
3aIaHHI0) SBISIETCA COJEPIKATeNIbHBIM, YETKO, SICHO, KPAaTKO HM3JI0KeHHBIM. CTyIeHT
[PaBHJIBHO ITOHMMAeT U HCIIOJb3YeT TEPMHUHOJIOTHIO. 3HAaeT U yMeeT (opMyIHpoBaTh
AKTYaJIbHBIC W MPAKTUYCCKHU BAXXHBIC 3aa4d, 3HACT OCHOBHBIC MOACIN U MCETO/bI,
HCIOJB3YEMBIC IIPHU PCHICHUU 3a4a4, YBEPCHHO BJIAJICCT MAaTCMAaTUYECKUM alllapaToM.
HeMOHCTpI/IpyeT YMCEHUC NNOHUMATb, JOKA3aTCJIbHO U JIOTUYCCKH CBA3HO OTBEYATH HaA
BOIPOCHI.

90-100
GajuioB

ConepxaHue oOT4eTa W OTBET MO JabOpaTOpHOW paboTe(MHAMBUAYAIHHOMY
3aJ[aHUIO) SIBIISIETCS] COEPIKATENbHBIM, OJHAKO M3JI0KEH HEJ0CTaTOYHO YETKO, SICHO U
Kpatko. CTyZEeHT NpaBHJIbHO ITOHUMAET, HO HEYBEPEHHO HCIOJIB3YET TEPMHUHOJIOTHIO.
3HaeT u ymeeT (hOpMyJIMPOBATH AKTyaJIbHBIE M IPAKTUYECKH BAKHBIC 331a4M, 3HAET
OCHOBHBIC MOJICTIM M METOMBI, MCIOJIb3yeMbIe NPH PElICHHH 3aj1ay, He JOCTaTOYHO
YBEPEHHO BJIAJICET MATEMATHYCCKHM aInapaToM. JIeMOHCTpUpPYET YMEHHE IIOHUMATD,
JI0Ka3aTeJIbHO M JIOTHYECKH CBSI3HO OTBEYATH Ha BOIIPOCHL

70-89
6aioB



https://lms.tsu.ru/course/view.php?id=798

Conepxanue oOTuyeTa W OTBET HUHIAUBUAYaJIbHOMY 3aJlaHUIO  SIBISIETCA
COJIepKaTeIbHbIM, OJTHAKO M3JI0KEH HEIOCTATOYHO YETKO, SICHO U KpaTko. CTyJeHT
MpaBWIbHO TIOHMMAaeT, HO HEYBEPEHHO HCIOJIb3YEeT TEPMUHOJIOTUIO. YMeeT
(hopMyIHpPOBATh aKTyallbHBIE M MPAaKTUYCCKA BAKHBIC 3a/a4d TOJIBKO C IMOMOIIBIO
HABOJIIMX BOIPOCOB, 3HAECT HEKOTOPHIC MOJCITH W METOMBI, HCIIONB3YeMbIe MpU
pelIeHnn 3a1ad, HEe JOCTAaTOYHO YBEPCHHO BIAJCET MAaTEMATHYECKAM aImlapaToM.
JeMoHCTpHpYET OrpaHHYCHHBIC YMEHUS [TOHUMATh CyTh BOIIPOCOB, OJTHAKO MOJIB3YACh
HaBoAsIIelH nHpopMaIlield JYacTHYHO OTBEYATh Ha BOIPOCHI.

45-69
6aioB

CopeprxaHue OT9eTa ¥ OTBET 110 MHANBUAYAIIEHOMY 33aHUIO SBISETCS HENOTHBIM,
M3JI0KEH HEeIOCTATOYHO YEeTKO H SICHO. CTyIeHT OrpaHHYEeHHO TIOHIMAET U HEYBEPEHHO
HCHOJIB3yeT TepMuHONoruio. He ymeer hopMyaHpoBaTh akTyajabHBIE U IMPAKTHYECKU
Ba)KHBIE 3a/1a4M JIa)Ke C MOMOILIBI0 HABOJSIIMX BONPOCOB. He ueTko 3HaeT Monenu u
METO/bl, HUCIIOJb3yeMble TpH peleHnd 3aaad. Cinabo BiageeT MareMaTHYeCKHM
anmapaToM. JIeMOHCTpHpYET HEeCIOCOOHOCTh  IMOHHUMATh CYThb BOINPOCOB, JIaXe
T10JIb3YSICh HaBOsIIEeH HH(pOpMAIMEil. 4aCTHYHO OTBEYaTh HA BOIPOCHI.

25-44
GayuioB

Henonnoe noruueckn MNPOTHUBOPEYMBOE M3JIOKEHME OT4eTa U OTBET
MHAMBHIYaNnbHOMY 3afaHuio. CTyIeHT MJI0XO MOHUMAET U HENPaBUWIIBHO HCIOJb3YET
TepMuHONIoTHI0. He Moxer cdopmynupoBaTh 3ajaud M [PHUBECTH IPUMEPEI
MIPAaKTHYECKOTO MCIIOJIb30BAHMS

1-24 GaioB

CTy,I[eHT OTKa3aJiICd OT BBIMOJHCHHA WHAWBUAYAJIBHOI'O 3aJaHUSA W HAllMCAHUA
OoT4ycCTa.

0 6amioB

B) [1man mpakTUYECKUX 3aHATHHI MO TUCLHUILIUHE.

No
ITPAaKTUICCKOTIO Tema IMPAKTUYCCKOI'O 3aHATHUS
3aHATUA

1 OmnucarenpHble cratucTiKU. [loaronka pacnpenenennii. Buzyanmnsanusi.

2 [TonroToBKa K BBITOJHEHUIO MHIWBUAAYAIbHOTO 3amanms Ne 1

3 KoppensunoHHbIil 1 perpeccuoHHbINA aHann3. Busyanuzauus.

4 IloaroToBKa K BBIITOJIHEHUIO MHAWBUAYAIbHOTO 3a1aHust Ne 2

5 Wepapxuueckue Metoabl kinactepuzauun. Meronsl K-cpennux u Forel. Busyanuzanmst.

6 CunTreTnueckre (MoaenpHbIe) NaHHble. [[0AroToBKa K BEIIOIHEHUIO WHANBUIYIEHOTO
3aganust Ne 3

7 MeTtons! knaccudukanmu ¢ yuuteneM. K ommkaiiimux coceneii. baiiecoBckuit
KJIACCH(UKATOP.

] JIAA ®uiepa. JepeBss pemeHuil. [lonroroBka K BHIIMOIHEHUIO HHANBUAYAIBHOTO
3amanus Ne 4

r) Meronndeckue ykazaHus 10 IPOBEACHUIO UHIMBUAYAIBHBIX paboT.
[Tpu BBIMONIHEHNH WHANBUIYAIbHBIX 3aJaHUN TpeOyeTcs:
— OCBOUTH MOHATHS U TEPMHUHOJIOTHIO IPEMETHOM 001acTH;

— [MoctpouTh WM BHIOpPAaTH U OCBOUTH MOJEIb, B paMKaX KOTOPOW HEOOXOAMMO

PELINTD OCTABICHHBIE 33/1a4H;
— [TomoOpate MeTox penieHns U pa3padoTaTh aITOPUTM PEIICHHS.
— Co3zaTh KOMILIEKC ITPOrPaMM Ha SI3bIKE BBICOKOTO YPOBHS;
— Peann3oBaTh 0OMEH JaHHBIMU MEKAY OTAEIBHBIMH ITPOrpaMMaMu
— IIpoBecTr yKcIEHHBIN YKCIIEPUMEHT;
— Ocy1ecTBUTh BU3yAIN3ALMIO IOTYYEHHBIX PE3YJIbTaTOB;
— HamucaTp oT4eT 0 MpOBEIEHHOM HCCIIEA0BAHNN.
— 3allUTUTh OTYET.
1) Bonpocs! 1151 KOTOKBUYyMa.
1. MHOromepHas city4aiiHas BeIU4MHA. | 'eHepasibHas COBOKYITHOCTb.

2. OdyHKUMS pacnpeacsieHus HENPEePbIBHOM MHOTOMEPHOM CIIy4aiiHOW BEJTUYMHBI.

KOMIIJIEKCA;




3. OyHKUMS TIOTHOCTH BEPOATHOCTHU U €€ CBOMCTBA.

4. Onpenenenune k-ro momeHTa ciydyaiiHoro sekropa. HauanbHble, IeHTpalibHble MOMEHTHI. L
5. Marematuueckoe oxuganue. {ucnepcus.

6. OnpeneneHne KOBapUalMOHHOW MaTPHUIIBI U €€ CBOMCTBA.

7. Onpenenenue KOpPEasLMOHHON MaTPUILbI U €€ CBOMCTRBA.

8. @yHkuus perpeccun. OctaTouHbli wieH perpeccun. CpeHeKBapaTHUECKasi pErpeccusl.
JIuHeitHas cpeTHeKBaipaTUUECKasi perpeccusl.

9. Onpenenenue BeIOOpKU. HeoOxoauMocTs BeIOOpoUHOTO 00cnenoBanus. PenpesentaTtuBHas
BBIOOpKA.

10. [iBa B3risa Ha BEIOOPKY. CTaTUCTHKH.

11. Ouenku napameTpoB 1o BeIOOpKU. OlieHKa CpeTHUX U aucrepcuid. HecMeneHHOCTb,
COCTOSITENILHOCTD U 3()(HEKTUBHOCTH OLIEHKH.

e) [Ipumepbl BapraHTOB BXOAHOI'O TECTA.
BAPVAHT N 1
1) BHUMCAMTBL MaKCMMAaJIbHOE, MMHMMAJIbLHOE 3BHAUeHUS UM pasMax BHOOPKMU:
0.726; 4.129; 2.047; 6.203; 2.568; -1.385; 3.851;
7.086; 1.271; -1.694; 6.981; 5.022; 6.839;
2) ToCcTpouTh BaAPMALMOHHHM CTATUCTUUECKUM PAIO IMCKPETHOM CJydualHOM
BEJIMUMHEL, BBUMCIIUTEL OLEHKY MEeIMAaHH, MOIE M [NOCTPOUTH I'MCTOI'PaMMYy
22; 23; 24; 24; 24; 24; 23; 23; 24; 22; 22; 24; 24; 23;
23;
3) BHUMCIUTE CpPemOHee U OLEHKY IMUCIEPCUM BHOOPKN:
4.0; 7.0; 4.0;
BAPVAHT N 2
1) BHUMCIAMTbL MaKCMUMaJlbHOEe, MMHMMAJIbHOE 3HAaueHUd UM pasMax BHOOPKMU:
5.561; -2.074; 3.636; -1.366; 3.496; -2.243; 4.317;
3.326; 1.701; 4.054; -0.099; 0.583;
2) IMoCTPOUTL BaAPMALMOHHEIM CTATUCTUUECKMM PSSO IMUCKPETHOM CJIy4YarHOM
BEJIMUMHEI, BBEUMCJIMUTL OLIEHKY MEINMAaHBE, MOIHE UM INOCTPOMTB I'MCTOIPAMMY
17; 18; 17; 17; 16; 16; 17; 18; 16; 18; 17; 18; 1lo6; 18;
l16; 18;
3) BHUMCIUTEL CpeOHee U OLEeHKY IUCIePCUM BHOOPKN:
0.0; 9.0; 6.0;
BAPVAHT N 3
1) BHUMCIMTL MaKCUMAaJIbHOE, MMHMMAJIBHOE 3HAUYEHMS UM pasMax BHOOPKN:
-0.713; -1.215; 2.638; 5.993; 7.121; 6.466; 3.934;
-1.353; -0.205; -0.417; 1.887; -1.639; -1.319; -1.515;
3.156; 0.526; -1.275; 5.324; 3.151; 2.929;
2) IloCTPOMTL BapMAaLMOHHBI CTATUCTUUECKUM PAIl IMUCKPETHOM CJydalHOM
BEeJIMUMHEL, BHEUMCJIUTL OLEHKY MEeINMaHE, MOIE U IIOCTPOUTH I'MCTOI'PaMMy
15; 15; 15; 1le6; 15; 15; 14; 14; 16; 15; 14; 15; 14, 14;
15, 14; 14;
3) BHUMCIMTL CpeIHEEe U OLIEHKY IOUCIEPCUM BHIOOPKMN :
-2.0; 10.0; 10.0;

12. IlepedyeHn yueOHOI quTEepaTypsl H pecypcos cetu UHTepHer

a) OCHOBHas JuTepaTypa:
1. Yypaxos E. [1. BBenenue B MHOroMepHbI€ CTATUCTUUECKUE METOBI : yueOHOE
nocobue /E. I1. Yypakos. — Dnektpon. gaH. — CII6. : Jlanp, 2016. — 146 ¢. — URL:
http://e.lanbook.com/books/element.php?pll 1d=87598
2. Aitazsin C.A. Metonbl s3koHOMeTpuK. M.: Maructp, Uadpa-M, 2014. — 506 c.



http://e.lanbook.com/books/element.php?pl1_id=87598

3. Cupnnsie H. U. Teopus niaHupoBaHUs SKCIEPUMEHTA U aHAIN3 CTATUCTUYECKUX
JMaHHBIX : yueOHOoe ocobue mist maructpoB / H. U. Cunnses. — 2-e u3sf., nepepad. u gor.
— M. : FOpaiir, 2015. — 495 c.

4. ®enopona O.I1. Dnexrponnslii yueOHsIi kype (3YK) «CoBpemMeHHbIe aHAIN3 U
Bu3yanm3anus nanubix» URL: https://moodle.tsu.ru/course/view.php?1d=798

5. ¥ac Makkunnu. Python u ananus nannsix / [lep. ¢ anrn. Cnuakuld A. A. — M.: JIMK Ilpecc,
2015.-482c.:

0) IOTIOTHUTEIbHAS JTUTEPATYpa:
1. TaiinpimeB M. Ananus n ob6pabotka naHHbX. Crneunanbhblii cnpaBounuk. C.I16.: TIMTEP,
2001. —-751c.
2. lyopo A. M., Mxurapsu B.C., Tpounn JI.1. MHOromepHslie cTaTUCTUYECKHE METO/bL. M.:
dunaHCH U ctatucThka, 2003. — 352 c.
3. bopoBukoB B. I1. [Iporuno3upoBanue B cucteme Statistica B cpee Windows: OCHOBBI TEOpUHU U
WHTEHCUBHAs MpPaKTHKa Ha KOMIbIOTepe: [ydueOHoe mocoOue A BYy30B IO CHELHMAIbHOCTU
"ITpuknannas marematuka'] / B. I1. bopoBukos, I'. 1. UBuenko. — U3n. 2-e, mepepad. u qom. — M.
: ®uHAHCH U cTatuctuka, 2006. — 367 c.
4. 3aropyiiko H.I'. [Ipuxiiagabie MeToabl aHaIM3a AaHHBIX U 3HaHui. HoBocubupck: M3n. UM CO
PAH, 1999. -270 c.
5. BacunibeB A. H. Python na nmpumepax. [Ipaktuueckuit Kkypc ‘1o nporpammupoBanuto. - CIIO.:
Hayka u Texnuka, 2016. - 432 ¢
6) DnexkTpoHHbIN yueOHuk StatSoft:
http://statsoft.ru/resources/statistica text book.php
(Jara obopamenus 9.02.2023 r.)...
7) AnaTtonuii Anuzap. 5 anropuTMOB perpeccuy B MalllMHHOM OOY4YeHHHU:
https://cloud.vk.com/blog/-5-algoritmov-regressii-v-mashinnom-obuchenii
(Hdara oopamenus 30.01.2024 r.)
8) I'enepanus cMHTETHYECKUX JaHHBIX ¢ momoibio Numpy u Scikit-Learn:
https://pythobyte.com/generating-synthetic-data-with-numpy-and-scikit-learn-031d92d3/
(Hara oopamenus 30.01.2024 r.)
9) Hepesbs pemenuit (scikit-learn 0.24.0)
https://scikit-learn.ru/1-10-decision-trees/
10) Knaccuduxarms u perpeccusi ¢ oMoOIIbIO JePEeBbEB MPUHATHUS PELICHHINA:
https://habr.com/ru/articles/116385/

B) pecypchl cetu HTEpHET:

l. http:/statsoft.ru/ Kommanust ~ StatSoft Russia — o¢unManeHbli  OpeACTaBUTENb
mpaBoobIagaTens NporpaMMHBIX IPOAYKTOB cepuu Statistica kommanuu TIBCO.

2. https://www.mathworks.com/

3. https://pythonru.com/baza-znanij/gde-brat-dannye-dlja-analiza - ba3el maHHBIX IS
00ydYeHUs U UCCIICIOBAHUA.

4. Oobwepoccuiickas Cerp  Koncynerantllmoc  ChopaBoyHas mpaBoBas — CUCTeMa.
http://www.consultant.ru

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Ml

a) JIMIIEH3UOHHOE U CBOOOTHO pacIpOCTPaHIEMOe TPOrpaMMHOE 00eCIieUeHHUE:

— Microsoft Office Standart 2013 Russian: maket mporpamm. Brurrodaer npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— Anaconda Navigator Bepcus He Hke 2.0.3


https://moodle.tsu.ru/course/view.php?id=798
http://statsoft.ru/resources/statistica_text_book.php
https://cloud.vk.com/blog/-5-algoritmov-regressii-v-mashinnom-obuchenii
https://pythobyte.com/generating-synthetic-data-with-numpy-and-scikit-learn-031d92d3/
https://scikit-learn.ru/1-10-decision-trees/
https://habr.com/ru/articles/116385/
http://statsoft.ru/
https://www.mathworks.com/
https://pythonru.com/baza-znanij/gde-brat-dannye-dlja-analiza

— yOIMYHO JOCTyIHBIE oOsaunble TexHonoruu (Google Docs, SInaekc auck U T.1L.).

6) I/IH(I)OpMaI_II/IOHHBIe CIIpaBOYHBIC CUCTCMBI:

— DIIEKTPOHHBIN KaTaJior Hayunoit O6ubIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DJeKTpOoHHAas 6ubnanoreka (peno3uTopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansp — http://e.lanbook.com/
— OBC Koncynbrant cryaeHra — http://www.studentlibrary.ru/
— Obpa3zoBatenbHas matgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/
— http://e-science.sources.ru/ — mopTayl €CTECTBEHHBIX HAyK
— http://www.coursera.org/ — caiiT 00y4armux KypcoB BeAyIIUX By30B MHpa
— https://ocw.mit.edu/index.htm — caliT oTKpbITBIX KypcoB MIT

14. MaTepuanbHO-TeXHHYECKOe o0ecredeHue

Ayautopun I TPOBENCHUS 3aHATHM JIGKIMOHHOTO THIIA C HCIOJIb30BAaHUEM
IIPE3CHTALIUMN.

Ayautopun Ui TPOBEACHUS] 3aHATUM CEMHHApPCKOrO THUIA, WHIAWBHAYAJIbHBIX H
TPYNIOBBIX KOHCYIBTAIUN, TEKYIIETO KOHTPOJIS U TPOMEKYTOYHOM aTTecTallui, 000pyI0BaHHBIX
KOMITBIOTEPHOW TEXHHKON W JOCTYNOM K ceTH VHTepHET, B 3JEKTPOHHYI HWH(OpPMAIMOHHO-
o0pa3oBaTenbHYI0 Cpeay U K MH()OPMAIMOHHBIM CIIPABOYHBIM CUCTEMAM.

[Tomenienust A1 CaMOCTOSITENIBHON paOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYNOM K ceTH VHTepHeT, B 3JIEKTPOHHYI WH(OPMAIMOHHO-00Pa30BaTENbHYIO CPEeay W K
MH(POPMAIIMOHHBIM CTIPABOYHBIM CUCTEMAaM.

15. Undopmanus o paspadoTunkax

®enopoBa Omwra IlerpoBHa, K.(.-M.H., Kadeapa BBIYUCIUTEIBHOW MaTEeMaTHKU H
KOMITbIOTEPHOTO MOJIETUPOBAHMS, TOLEHT.

CrpebkoBa Exkartepuna AunexkcanapoBHa, kadeapa BBIUUCIUTEIBHONM MaTEMaTHKH |
KOMITBIOTEPHOTO MOJIETUPOBAHMS, CTAPLININ PENOIaBATENb.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
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