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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouas mporpamma nucuMiuidHbl (Moaynsi) «MHOromepHass TEOpUs BEPOSITHOCTH U
CTaTHCTHUKA» COCTaBJIEHA B COOTBETCTBUU C (heJiepaIbHbIM rOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMITbIOTEPHBIC HaykH, Mpoduis «IIporpamma napyx aumiomoB HUY BIID u 1Y «lIpuknagnas
MaTeMaTHKa U WHPOPMATHKA», YTBEPKICHHBIM MpHUKa3oM MUHHCTEPCTBA HAYKHU MU BBICIIETO
obpazoBanus Poccuiickoit deaepannu Ne 807 ot 23.08.2017 rona.

N3yuenne nucuumivubel (Moaynsi) «MHoromepHasi TE€OpHUs BEPOSTHOCTH U CTATHCTHKA»
npenocTaBiseT (pyHIaMEHTaIbHbIE HMHCTPYMEHTHI JJII  MOJEIHMPOBAHHUS MHOTOMEPHBIX
CIIy4aiflHBIX TPOIIECCOB, aHANM3a OOJBIINX MTAHHBIX M PEIICHUS 3a/1ad ONTUMHU3ALUU, YTO
BOCTpPEOOBAHO B MAIIMHHOM OOYYEHHH, CTaTUCTUYECKOM MOJICIMPOBAHUN U pa3paboTke
anroputmMoB. Kpome TOro, ocBoeHHE NaHHOW AUCIUIUIMHBI CIIOCOOCTBYET Pa3BUTHIO HABHIKOB
UHTEPIPETAllMd MHOTOMEPHBIX 3aBHCHUMOCTEl U HeompeAeNEéHHOCTEH, 4YTO TOBBIIIAET
3¢ (HEeKTUBHOCTh MPUMEHEHUS MAaTEMaTUYECKHMX METOJOB B MPHUKJIAJHBIX MPOEKTaX, BKIIIOYas
pa3palboTKy U aHAINU3 IaHHBIX.

MecTto tucUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hacrosmas nucunuminnaa (MOAyib) BKIIOUYEHA B YU€OHBII TUIaH MO POrpaMMe MOATOTOBKU
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
«[Iporpamma asyx muruiomo HUY BID u LY «llpuknaanas marematuka U nHGOpMAaTUKa» U
BXOJHWT B BapHaTUBHYIO 4YacTh bioka 1, ¢opmupyemyro y4dacTHHKaMu 0Opa30BaTEIbHBIX
OTHOLLICHHUH.

JucnuminHa (MOayIb) sIBJIS€TCS BBIOOPHOM M JOCTYIHA /sl U3yyeHus Ha 3 uiam 4 Kypce
B 5, 6, 7, 8 cemecTpax Ha BBIOOD.

Heab wn3ydyeHus: IMCUMIIMHBI (MoOAyJisi): (OPMHUpPOBaHME Y CTYIEHTOB IJIyOOKOTO
MOHMMAHUS MHOTOMEPHBIX BEPOSATHOCTHBIX MOJIETEH U CTATUCTUYECKUX METOJI0B, HEOOXOIUMBIX
JUISl aHAJIU3a CJIOXKHBIX JAHHBIX B 00JIACTH MAaTEeMAaTUKU M KOMIIBIOTEPHBIX HAYK.

3agauu u3yyeHusi AMCUUIIIMHBI (MOAYJIA):

— HW3Y4YUTb OCHOBHBIE NIOHATUS MHOTOMEPHBIX PACHPEIEICHUN BEPOSTHOCTEM, TAKHE KaK
COBMECTHBIC IIJIOTHOCTH, KOBapHalMOHHBIE MAaTPULILI M YCIOBHBIE pPacCHpeleiIcHus, s
MOJICJINPOBAHUS 3aBUCUMOCTEN MEXKTY CIIy4YallHBIMHU BEJIMYMHAMM,

— HAy4HUThCS NPUMEHSTh CTAaTUCTHUYECKHE METOAbl MHOIOMEpPHOIO aHalIu3a, BKIIOYas
OLICHKY IIapaMeTpoB, IPOBEPKY THUIOTE€3 M PETPECCUOHHBIM aHaiu3, Ui 00paboOTKU U
UHTEPIPETALMH SMIIMPUYECKUX JAHHBIX B KOHTEKCTE KOMIIBIOTEPHBIX HAYK;

— pPa3BUTb HAaBBIKA HCIIOIb30BAHHUS IMPOIPAMMHBIX HMHCTPYMEHTOB Ul CHUMYJISLHUU
MHOTOMEPHBIX CIIy4alHBIX IPOLIECCOB M aHalu3a pealbHbIX JaHHBIX, YTO CHOCOOCTBYET
UHTETPallil TEOPETUYECKUX 3HAHMM C MPaKTHUYECKUMH 33JadyaMM B OOJIAaCTH MAaIIMHHOTO
00y4eHUsI U ONTHUMHU3ALINH;

— OCBOMTb METOJABI BHU3YAIM3allMHd WM HWHTEPIPETALHUH PEe3yJbTaTOB MHOIOMEPHOIO
CTaTUCTHYECKOTO aHaJN3a, YTOObI 3((HEKTUBHO peIIaTh NpoOIeMbl B MPUKIATHON MaTeMaTUKe,
TaKUX KakK KJIACTEPHBIN aHAJIN3 U IIPOTHO3UPOBAHHUE.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JIKEH
3Hamy:
— KIoueBble HepaBeHcTBa: Xé&bpauura, YepHoBa, bepumreiina, XsHcoHa-Paiita,
MaTpuyHbld bepHIuTelH (MpuHIUIBL, 00JaCTH IPUMEHEHNUS);
—  pacmpefeNneHusl B BBICOKHX Pa3MEpPHOCTSAX: CyOrayccoBOCTH/CyOIKCTIOHEHIIMAIIBHOCTh
(omHOMEpHBIE/MHOTOMEPHBIE), CBA3b C TSHKEINBIMU XBOCTAMH;
—  CIEKTpaJibHble CBOMCTBA (CHUHTYJISPHBIE 4YKCIA, COOCTBEHHBIE 3HAUEHUS), METOJIbI
OLICHOK 4epe3 €-TIOKPBITHS;
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—  KOHLEHTpalus JUIs JHUMIIUIEBBIX (YHKIMHA, HepaBeHCTBa ['aycCOBBIX NpOIECCOB
(Cnensina, 'opnona);
— npwioxeHus: Jlemma Jxoncona-Jlunpenmtpayca, PCA, oneHka koBapualui,

pa3pexeHHOE BOCCTAaHOBJICHHE, 33/1a4M Ha rpadax;

ymembv:

— JIOKa3bIBaTh HEPABEHCTBA: JJIsl CYMM HE3aBUCHUMBIX/CIIa003aBUCHMBIX BEIUYHH;

— aHAJIM3HUPOBATh BBICOKOPAa3MEpHBIE OO0BEKTH: HOpPMBI BEKTOpOB/MaTpuI], rayccoBa
LIMPUHA MHOYKECTB,

— BbIOMpaTh MeToAbl: CyOrayccoBoCTb, LIENH, CIIly4alHble MaTPHULIBI — JAJIs1 KOHKPETHBIX
3aj71a4 (CyMMBbI, KBaJpaTU4YHbIC ()OPMBI, IPOCKIIUH);

— CTpouTh OleHKU: PoOacTHbie OlLEHKM (MeauaHa CpPeAHHUX), KOBapHalluH, JIMHEIHbIC
MOJIEJIN BBICOKOM pa3MepHOCTH;

— NPUMEHATH JJeMMy JL 11151 CHU>KEHUs pa3sMEPHOCTH;

enademp:

— TtexHukamu: CuMMeTpusanus, ACKYIUIMHI, KOHTPAaKIMM — Ui aHallu3a CIOXHBIX
BBIPAKECHUH;

— MeTojamu neneil: YHuBepcanbHbid chaining (Tamiarpan) aist KOHTPOJS CyIIPpEMyMOB
IIPOLIECCOB;

— reoMmeTpuyeckoi uHTyuimei: Untepnperanus HopM, IpoeKuuii, TeopeM (IBoperkoro-
Munmana);

— aHaJIM30M 3aBUCUMBIX JAaHHBIX: Martpuunslii bepHureiin, XaHcoH-Paiir;

— wuHTerpauueil MeronoB: KomOnHanus HepaBeHCTB, CllydallHbIX MAaTpHI] U F€OMETPUU
i 3ana4 ML/cTaTuCTUKA.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETA U B POpPME CAaMOCTOSATENILHONU PabOThI 00yUYarOIIUXCS:

Komnerenuusi | Cogep:kanue komnereHuuu | HuamkaTop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUCHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTh CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOM
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH()OPMAIINH U
MOCTaBJICHHBIX 33729 WX PEJIEBAHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMALINHU U
CHHTE3UPOBATh IAHHBIE U3 Pa3INIHBIX
VMCTOYHUKOB ]ISl pEIICHUS 3a/1a4,
MPUMEHSTh CHCTEMHBIN MOAXO0]] K
aHAM3Y ¥ PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJIOTHSIMH 1 00pabOTKH
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 33124 HA OCHOBE
MOJTydeHHON MH(pOpMAIIH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT AeUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATSIBHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a]1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3a7a4
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenesnsaTh KpyT 3a7a4d B
MPABOBBIX HOPM, UMEIOIIIXCS paMKax IMOCTaBICHHOH IIeJH,
PECYPCOB U OTpaHUYCHUN BEIOMPATh ONTHMAJIBHBIE CIIOCOOBI
peleHus 3a1a4, yYUThIBast
UMEIOIIHECS PECYPCHl U OTpaHHYCHHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAaHWI O TPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKu U pearu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OIPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYIIbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIIN3a
(dyHIaMEHTATbHBIC 3HAHUS B Y CMEXHBIX AUCIHIUIMH; METOJIBI U
001acTH MaTeMaTHYECKOTO MIOJTXOJIbI, KCIIONIb3yeMbIC B
aHam3a, KOMILIEKCHOTO U Pa3IUYHBIX 00JIACTAX MATEMATHKH
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHATh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 3324
nuddepeHnmanbHoM OIlK-1.3. NmeeT nmpakTUUEeCKUNA ONBIT
TE€OMETPHH U TOTIOJIOTHH, pa3paboTKH U peaan3aliu
nuddepeHInanbHBIX MaTeMaTHIECKUX MOJIEICH B

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTUYECKOM JIOTHUKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTUYeCKON CTaTUCTUKHU
U CITyYalHBIX MIPOLECCOB,
YUCJIEHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKH B

npohecCHOHANTBHOMN
JeSITeTbHOCTH
ITK-1. Crnioco6en popmymnupoBatb IK-1.1. 3HaeT METOBI U TTOAXOBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a/a4, a TAKKe
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKICHHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTeIbCTBA U
aHAIN3UPOBATH MOJTYYCHHBIC aHaJIM3a Pe3yJIbTaToB
pe3ynbTaThl B 00JacTH IK-1.2. YMeeT KOPpEKTHO CTaBUTh U
MaTeMaTHKH U (dopMynrupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HayK 3a/1a4, IPUMEHATH CTPOTHE METOJIBI
JIOKa3aTeIbCTBA U AHATM3UPOBATH
MOJTY4YEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboTHI ¢ 331a4aMU B
001aCTH MaTEMaTHKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
MPUMEHEHUE MaTeMaTHUECKIX
METOJIOB JIISI PEIICHHS TIPAKTHUECKUX
3a1aq
[K-2. CriocobeH pemarh THIIOBEBIE [K-2.1. 3HaeT OCHOBBI HH()OPMAIIMOHHOW U
3a7a4y MpoecCUOHANBHON OoubnmorpaduuecKon KyabTyphl, a
JIeATeTLHOCTH B 00JIaCTH TaKoKe MPUHIAIBI HHPOPMATMOHHOM
HCKYCCTBEHHOTO MHTEIICKTA, 0€301acHOCTH U IPUMCHEHHUS
ONHpasich HA WHPOPMAaIMOHHO-
UH()OPMAMOHHYIO U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
oubnmorpadudeckyro po(hecCHOHATIBHON NEATENbHOCTH
KyJIbTYpY, UCTIONB3YS IK-2.2. Ymeet 3pPeKTUBHO UCTIONB30BATh
MH()OPMAIIIOHHO- UHPOPMAITHTOHHO-
KOMMYHHKAI[IOHHBIE KOMMYHHKAIIMOHHBIE TEXHOJIOTUH IS
TEXHOJIOTHH U YIUTHIBAS pelleHHs CTaHAaPTHBIX 33124
OCHOBHBIE TPeOOBaHHUS npodecCHOHAILHON IeATEHHOCTH,
MH()OPMALTMOHHOM YUYHUTBIBasi TPEOOBaHUS
Oe3onacHocTU MH(POPMALMOHHON 0€3011aCHOCTH
IK-2.3. HmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypCaMu 1
TEXHOJIOTHSIMH B 00JIaCTH Pa3pabOTKH,
BKJIIOYasi COOJIIO/ICHUE HOPM
WHPOPMAIMOHHOH 0€30MaCHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMH4YecKHe Yachl
I HaumeHoBanue Ounas ghopma TKY
pa3aena THCOUIIITHHBI KonraxkTHas (Tekymui
(Monyas) pabdoTa Komrpos CamocrosiTesb KOHTPOJIb
Jlekuun | Cemunap Hasi paboTa ycmeBaeMocTu)
bl
1 BBeneHre 1 OCHOBBI 2 4 7 JlomamHee 3aganue
aHaJii3a U BepOsITHOCTEN ITonroroBka k
CEMHUHAPY
2 Konuentpanus cymm 2 4 7 JlomanHee 3agaHue
HE3aBUCHMBIX CITyYaiHbIX
BEITNYNH
3 CyOrayccoBbl 1 2 4 7 JlomanHee 3agaHue
CyO9KCIIOHEHIMATTHHBIC KonTponbHas
pacrpeneneHus pabora
4 CrydaiiHbIe BEKTOPHI B 2 4 7 Jomarinee 3ananue
BBICOKHX Pa3MEpPHOCTSIX KonTposbHas
pabota
5 OcHOBHI Teopun 2 4 6 Jomaninee 3aganue
CIIy4ailHbIX MaTpHIL [ToaroroBka k
CEMHUHApY
6 CriekTpasibHBIE CBOMCTBA 2 4 6 [NoxroroBka
CIIy4alHBIX MaTPHI] CEMHUHApY
7 Konuentpanus 6e3 2 4 6 JlomarirHee 3a1aHue
HE3aBUCUMOCTH KonTposbHas
pabora
8 Ksanparnunsie ¢popmsl, 2 4 6 JlomarntHee 3amaHue
CUMMETpHU3aIus U KonTposbHas
KOHTPAKIHH pabora
9 I"ayccoBckue mporeccs U 2 4 6 Jomarninee 3aganue
UX IPUMECHECHUE [Moaroroska k
CEMHUHApY
10 Mertonpt nieneii (Chaining) 2 4 6 IToxaroroska k
CeMHHapy
11 | OTkoHEHus CiydyaiHBIX 2 4 6 JlomaiHee 3a1aHue
MaTpHI] Ha MHOYKECTBaX KouTposbHas
pabota
12 JIBycTOpOHHHE OIIEHKH U 2 4 2 6 Jomarninee 3aganue
TEOPEMbI I'€OMETPUHN KonTposbHas
paboTa
13 AHann3 3aBUCUMBIX 2 4 6 Jomarninee 3aganue
JAHHBIX IMoaroroska K
CEMHUHApY
14 WHTerpamnmst METOZI0B U 2 4 6 IToaroroska k
MIPIJIOKEHUS CeMHHApy
15 | 3axmroueHue 2 4 6 [Toxaroroeka k
CEMHUHApY
3auem ¢ oyeHKoIl 4
Hmozo: 30 60 6 94
Obvem oucyunaunvt (mooyns) (6 190
ax. 4.)
Oovem Oucyunaunvt (Mooynsn) (8 5

3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Ne | HammenoBanue pazgesa Conep:xanue TUCHUILUIHHBI (MOYJIs1) IO TeMaM
n/m | JTUCHUILUIMHBI (MOAYJIsl)
1 BBenenue 1 0CHOBBI Brimyknbie MHOXecTBa U pyHKIMH. HOpMBI 1 CKalIsipHBIE TPOU3BEICHUS
aHanu3a 1 BeposiTHocTel | CiryuaiiHble BETMYMHBL U CIy4aiiHble BeKTOpbl. O0be1nHeHne COOBITUH 1
BEpPOATHOCTHBIE HEPABEHCTBA. Y CJIOBHBIE BEPOSITHOCTH. OCHOBHBIE
[IpEeIbHbIC TEOPEMBI
2 Konuentpanus cymm 3aueM HyXHbI HepaBeHCTBa KoHLIeHTpauuu? HepaBencrso Xépaunra.
He3aBUCHUMBIX ciydaiiHbix | HepaBencto Uepnosa. [Ipumenenue: menuana cpennux. [lpumenenue:
BEITUYMH cTerneHu ciydaiiHbix rpados. CybrayccoBsl pacnpeaenenus. CyOrayccoBbl
HepaBeHcTBa X&panara u XuHurnHa. Cy03KCTIOHEHITHATFHBIC
pacupenenenus. Hepasenctso bepHiurelina
3 CyOrayccoBbl 1 CoiicTBa cyOrayccoBbIX U CyOIKCIOHEHIIMAIBHBIX PACIIPECTICHNH.
CyO3KCIIOHEHIIAJIbHbIE [Ipumenenue: onieHKa KOBapHaLMOHHBIX MaTpull. [Ipumeps! pacnpenenenuit
pacnpeeseHusI B BBICOKHMX pa3MepHOCTsIX. CBsi3b C TSDKENBIMU XBOCTAMHU
4 CrnyyaiiHble BEKTOPHI B KonnenTtpanus HopMbl ciyyailHbIX BeKTOpoB. KoBapualioHHbIe MaTpUILBI U
BBICOKHX Pa3MEPHOCTAX MeToJ1 TaBHBIX KoMItoHeHT (PCA). IIpumeps! pacripenieneHuii B BBICOKUX
pa3mepHocTsX. CyOrayccoBbl pacipeaesieHusl B MHOTOMEPHOM Cllydae.
[Ipumenenue: nepaBeHCTBO. [ poTeHIMKA U TOTyOIIpEeaeNEHHOE
nporpamMupoBanue. [IpuMeHenue: 3aaua 0 MaKCHMaITBHOM paszpese rpada
5 OCHOBBI TEOPUH OCHOBBI THHEHHOH anreOphl s coy4YaiHbpIX MaTpuil. CETKH, MTOKPBITHS H
CJIyYaiHbIX MaTPHLL ynaxkoBKH. [IpuMeHeHne: Koap! ¢ HCIpaBiIeHHeM oIHOOK. BepxHue oneHku
JUIs1 CyOTayCCOBBIX CIy4ailHBIX MaTpull. [IpuMenenue: oOHapyxeHne
co00IIEeCTB B CETIX
6 CriektpanbHbIe CBOiicTBa | [IBycTOpOHHME OLIEHKH JUIs CyOTaycCcOBBIX MaTpull. [IpuMeHeHne: omneHka
CJIy4aiHbIX MaTPHLL KOBapualMOHHbBIX MaTpull. [IpuMeHenue: knacTepusanus JaHHBIX.
CuHTrynsipHBIC YMCIIa B COOCTBEHHBIE 3HAYCHUS
7 KonuenTpanus 6e3 KonuenTpanus nunmmneBsix GyHKuui Ha cdepe. KoHueHTpanus B pyrux
HE3aBUCHMOCTH MeTpuUecKuXx npocrpancrsax. [Ipumenenue: nemma J>xoHcoHa-
JIunpenwmrpayca. MatpuuHoe HepaBeHCTBO bepHuireiina. [Ipumenenue:
oOHapyXeHre cOOOIIECTB B pa3pPEeKEHHBIX ceTsX. [[puMeHeHne: OlleHKa
KOBapualyy Jjsi o0LIMX pacipeneeHui
8 Ksanparnunsie popmsl, Hexynnunr. HepaBenctBo X3HcoHa-Paiita. Cummerpusanus. CirydaiiHble
CUMMETpHU3alus 1 MaTpuIlbl ¢ He-i.i.d. anemenTamu. [IpumeHeHue: 3aBepiieHrE MATPHII.
KOHTPAKIMU [TpuHIKIT KOHTPAKLIUU
9 I'ayccoBckue npoueccsl 1 | OcHOBHbIE MOHATHS U ipuMepsl. HepaBeHncTsa Crensina, CynakoBa-
UX NPUMEHEHHUE ®epuuka u ['oprona. [IpuMeHeHre: TOUHBIE OLEHKH AJISl TayCCOBBIX
matpull. HepaBerctBo CynakoBa. ['ayccoBa mmpruHa MHOKECTB.
[IpumeneHue: ciayvaiiHble IPOSKIIMH MHOXKECTB
10 | Merons! 1erneit HepagsernctBo Jlammm. [Ipumenenne: smnupudeckue mporeccol. VC-
(Chaining) pa3MepHocTh. [IpuMeHeHne: TeOpHst CTATHCTUYECKOTO O0yUCHHUS.
YuuBepcanbublii chaining (Tamnarpan). Hepasenctso Illea
11 | OrkioHeHus cnydallHBIX | MaTpu4HOe HepaBeHCTBO OTKIOHeHHs. CirydaiiHble MaTPHUIIBI, OLIEHKA
MaTpHILl Ha MHOXKECTBAX KoBapHanuu u nemma /xoncona-JInnnenmrpayca. Ciny4aiiHble CEYeHHS:
orieHka M* u Teopema escape. IIpuMeHeHre: BEICOKOpa3MepHBIC JTHHECHHBIC
Mozenu. [IpuMenenune: TouHoe pa3pekeHHOE BOCCTAHOBIICHHE
12 | IBycroponHnue oueHku 1 | JIBycroponHee HepaBencTBo LlleBa. Teopema [Bopenkoro-Munmana.
TEOPEMBI FEOMETPUHN [IpuMeHeHune: reoMeTpryuecKas HHTEpIPETaLysl HOPM U POEKIHM
13 | AHanu3 3aBHCUMBIX MatpuuHoe HepaBeHCTBO bepHITeiiHa IS 3aBICUMBIX JaHHBIX.
JTAHHBIX HepasenctBo XaHcona-Paiita ju1s 3aBUCMMBIX BeauduH. [Ipumenenue:
3aJa4d MallMHHOTO OOYYEHHsI U CTATHCTUKU
14 | UnTerpauus METOJIOB U KomOuHanys HepaBeHCTB KOHIIEHTPALMH, CTyYalHBIX MAaTPHUL] U TEOMETPUH.

TIPUITOKCHUA

[Ipumenenue: 3agaun mammaHOr0 00yueHus (PCA, kmacrepu3zanms,
BOoccTaHOBJIeHHUE). [I[puMeHeHne: cTaTUCTHUECKUE 3a1auu (OLeHKa
apaMeTpoB, MPOBEPKA CHIIOTE3).
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3akaroueHue 1
MOIATOTOBKA K NTOIOBOM
aTTecTalluu

[ToBTOpEeHME KITIOYEBBIX TeM Kypca. Pa3dop mpakTuueckux 3amad.
IToaroroBka k 3auéty
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Ocoxun, A. H. Teopus mndopmaruu : yuyeonuk st By3oB / A. H. Ocokun, A. H.
ManpsuykoB. — Mocksa : U3narensctBo HOpaiit, 2025. — 208 c. — (Briciiee oOpa3zoBanue). —
ISBN 978-5-534-16333-9. — Tekcrt : anektponHsblii // Obpa3oBatenbHas 1iardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561389.

2. IlonoB, A. M. Teopusi BeposTHOcTe#l : yueOHuK aus By3oB / A. M. Ilonos, B. H.
CoTHUKOB. — 3-¢ u31., nepepad. u pon. — Mocksa : 3narensctBo IOpaiit, 2025. — 179 ¢. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-18266-8. — Tekct : 5JeKTpOHHBIA //
Oo6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561153.

3. DOnartckas, H. FO. Teopus BepositHocTel : yueOHUMK s By3oB / H. }O. Dnatckas. —
Mockga : M3narensctBo FOpaiit, 2025. — 204 ¢. — (Bwicmee o6pa3oBanue). — ISBN 978-5-534-
01338-2. — Tekcr : snektponnbiii / OOpazoBarensHas 1iardgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/561149.

4. Kpemep, H. 1II. Teopust BeposTHOCTEH : Y4eOHHK M MpakTHKyM aisi By3os / H. III.
Kpemep. — 5-e u3a. — MockBa : UznarensctBo FOpaiit, 2025. — 259 c¢. — (Bsicuiee
obpazoBanmue). — ISBN 978-5-534-17131-0. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/561038.

5. Manyrus, B. A. Teopus BeposTHOCTEH : yueOHUK U1 By30B / B. A. Manyrun. — MockBa
: I3marensctBo KOpaiit, 2025. — 266 c. — (Briciee obpazoanue). — ISBN 978-5-534-06964-
8. — Tekcer : nsnextpoHHblt // OOpas3oBarenpHas miargpopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/563987.

Jononnumenvnas numepamypa:

1. I'paxem P., Kuyr /1., [Taramnauk O. Konkpernas marematuka. Marematnyeckue OCHOBBI
uHpopmatuku. — M. : Bunbsamc, 2009. — 784 c.

2. Jloktuonos, . K. Uucnennsie metosl : yueoHuk / U. K. Jloktnonos, JI. I1. MupoHeHko,
B. B. Typynainos ; moxg o611. pes. kKaua. TexH. Hayk, mpod. B. B. Typynanosa. - Mockga ; Bonoraa
: Undpa-Umxenepust, 2022. - 380 c. - ISBN 978-5-9729-0786-1. - TekcT : anexTponHbIii. - URL:
https://znanium.com/catalog/product/1902598.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecreunBarolIeii MpoBeieHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKLIMOHHOTO THIA, 3aHATHM CEMMHApCKOro (MpakTU4YECKOro) THMA, TPYNIOBBIX H
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WHJUBHUIyaJIbHBIX KOHCYJIbTALWN, TEKYILIETO KOHTPOJIA U MPOMEXYTOYHOW aTTECTAllMH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTETILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MEOENbI0 U TEXHUYECKUMH CPEJICTBAMU OOY4YEHUS, CIYXKAIIUMHU JJisl TPEACTaBICHUS YIeOHOM
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCIHUIUTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISITOPaMU;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISl MCIIOJIb30BAaHMS WHBAIMJAMHM M JIMI[AMU C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/10POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO NMOAKIIOUECHUS K ceTu «/HTepHeT» u
oOecriedueHHEeM  JIOCTyNa B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTebHYIO  CpEeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTH «VHTEepHET», 3JICKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue nmoprasa CcbLika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopasoBanue" | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3oBaTeNbHOIO MpoIecca Mo AUCIUIUIMHE (MOIYJIE), B TOM YHUCE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHbIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexsoe | muuensnonHoe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacpoCTpaHsiIeMOe
Google Chrome 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
OducHble NPUITOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHOe CBOOOHO pacIpoCTpaHseMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
IporpamMmHoe o0ecnieueHne ISl IVIAHUPOBAHHUSI U YU€TA BPEMEHH:
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Toggle app | 3apyOexkHOE | CBOOOHO pacIpoCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nuuensmonHOE

Cucrtembl ynpapjeHHusi 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6erxHoe | muueHsnoHHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensmonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynpranTllnroc: cipaBoyHO-TIpaBOBast OTCUECTBEHHOE | JIMIICH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mst 6usaeca OTE€YECTBEHHOE | JIUIIEH3NOHHOE
Cranpaptaeiii Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeIKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThbl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOe)KHOE CBOOOIHO PacCIpOCTPaHsIEMOe
Docker 3apyOeKHOE CBOOOIHO PaCIpPOCTpaHsIEMOe

7. MeTtoanyeckue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mpouecce u3yueHuss OUCHMIUIMHBI (MOAynst) «MHOTromMepHasi TEOpUsl BEPOSATHOCTU U
CTaTHCTHKa» B paMKaxX TEKYIIEro KOHTPOJI YCIIEBAEMOCTH MCIONb3YIOTCSI TaKUe BUJIbI yUeOHOM
paboThI, KaK JIEKIINs, CEMUHAPhl, KOHTPOJIbHBIE paOOTHI U JOMAIIIHUE 331aHUS, @ TAK)KE PA3TIUYHbIC
BUJIBI CAMOCTOSITEJIBHOM paOOThI 00YyYarOLIMXCS MO 33/1aHUI0 MIPENOIaBaTellsl, HAallPaBICHHbIE Ha

pa3BUTHC HaBBIKOB HpO(I)eCCHOHaHBHOﬁ JICKCHUKHU, 3aKpCIUICHUC MPAKTUYCCKUX
HpO(i)CCCI/IOHaJ'IBHI)IX KOMHGTGHHHﬁ, MOOIIPCHNUEC UHUITUATUB.
ﬂeKZ/;M}Z - CUCTCMATUYICCKOC, IOCICa0BaTCIIBHOC, MOHOJIOTHYCCKOC H3JI0KCHUC

IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IIpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMH: KPaTKO U CXEMAaTHUYHO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJHEHHUs, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAaHHOW nuTeparype. Eciu
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, TPOBOIUMAs B y4eOHOM 3aBEICHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, TI/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMHM MaTepHajaMH, YTOObI MMETh BO3MOKHOCTh aKTHBHO y4YacTBOBAaTh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTUBHasl paboTa CTYAEHTAa Ha CEMUHApe, €ro OTBETHI Ha BOIIPOCHI
IPEenoIaBaTeNs U y4acTHEe B IUCKYCCHU.

Jlns ycrienHoro y4acTusi B CEMHHApE CTyJCHTaM PEKOMEHIYeTCs 3apaHee 03HAKOMHTHCS C
TEMON OOCYXXAEHHUS, IPOYUTATh HEOOXOJMMBIE MaTe€pHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIaTh M BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBas CBOM MHEHHS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOIPOCHl MPEMOJIABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OIUpAsiCh HAa U3y4YEHHBIN MaTepHrai. Takke MoJIe3HO MOICPKUBATH TUATIOT C OJTHOKYPCHUKAMH,
4T00BI 000TaTUTH 00CYXKAECHUE U PACIIUPUTH CBOHM 3HAHUSI.

Homawnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenayercss pa3douBaTh 3aJaHus Ha STarbl, 4YTOObI
n30exaTh TEperpy3kd W JIydille YCBOUTH Marepuai. Vcmonab30BaTh pas3iMyHbIE UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJi 0oJee rTyOOKOro MOHUMAaHUS TEMBI.

Konmponvhas paboma — nmicbMeHHas paboTa ¢ HaOOpPOM 3a1a4, KOTOPBIE HY>KHO PEIIHTH 32
OTPaHUYEHHOE BpEMS.

Llenp KOHTPOIBHOM PabOTHI - MOTYYUTH CICIHUAIBHBIC 3HAHUS IO OJHOW HJIM HECKOJIBKUM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U MTPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YINIyOJEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMmocTosITeNbHOM paboThI CTYIEHTHI B3aUMOJIECHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3YyUEHHUE JOMOIHUTEIBHBIX TEM, BHIMIOJHEHHE YUeOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUuI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO JUCHHUILIHHE (MOAYJIIO)

Kpurepun nosyvyeHusi ypoBHA M OLleHUBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHUMI 10
AUCHHUILINHE (MoayJie) «MHOroMepHasi TeOpUsi BEPOATHOCTH U CTATHCTHKA»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
3auema ¢ OWEHKOU, TIPU HTOM TPOBOJUTCA OLIEHKA KOMIETEHLUH, CcHOpPMUPOBAHHBIX I10
JTUCIUIINHE.

Jlnst olleHWBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHON AaTTecTaluu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAULIMOHHOU
nATHOATUTPHON MITKAJION CIIETYIOIIMM 00pa3oM:

Jecarubannbuas IlaTtubamnbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ouenka 3a 3a4eT
OLlCHKA OLICHKA 00y4eHUs MO TMCHUTUINHE (MOIYJII0)
10 OTanaHO 3auTeHo CTyneHT TOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIMYHO 3auTeHo W3J0KEHHBIMH B paboueil mporpamme, H
8 OTIM4EO 3auTeHo ry0OKO  ocMbIcisieT aucuumuHy. OH
CaMOCTOSITETILHO u JIOTUYECKH
MOCJIEA0BATENBHO OTBEYAET Ha BCE BONPOCHI,
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

aKIEHTUPYs BHUMaHWe Ha  HauOolee
Ba)KHOM. Vmeer aHAJIM3UPOBATH,
CpaBHHBATH, KJ1acCU(pUIUPOBaAThH, 000011aTh,
KOHKPETHU3HUPOBATh W CHCTEMATH3HPOBAThH
W3yUYCHHBIH MaTepuall, BBIICISSI KITIOYCBEIC
MOMEHTBI W YCTAHABIWBAas MPUYNHHO-
CIIeJICTBEHHBIE CBs3H. YeTko (opmynupyer
OTBETEI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHAJIN30B u JIPYTHX
HCCIICIOBAHNIN, a TaKXKe PEIIacT CIOKHBIC
3amaun. CTyIEeHT XOpOIIO 3HAKOM C
METOJAMH HCCIIEIOBAHUSA, HEOOXOIMMBIMU
JUTS TIPAKTHYECKOU JEATEIBHOCTH, ¥ yMEET
CBSI3BIBATH TEOPETUIECKUE ACIIEKTEI
TUCIUTUTAHBL  (MOIyJIsl) C TPaKTHYECKUMHU
3a/1a4aMH.

Xopomo

3auTeHo

Xopomo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMUA IIpeaMeTa
MOYTH B TIOJHOM o0beMe pabodeid
mporpaMmbl 1 CaMOCTOATCIIBHO, JIOTUYCCKU
MOCJIEeJOBAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKIECHTHPYSI BHUMaHHUE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
AHAJIHM3HUPOBATH, CpaBHHBATb,
KJIACCU(HUIMPOBATD, 0000maTh,
KOHKPETU3UPOBaTh M CHUCTEMaTH3UPOBATh
U3y4YEeHHBIH  Marepuaji, BBLACIAS  €ro
KIIFOUEBbIC ACIICKThI u yCTaHaBJIMBast
NPUYUHHO-CIIEICTBEHHbIE CBSI3M.
®dopmynupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIIPETUPYET PE3YIbTAaThl AHAIU30B U
JOPYTHX HCCIEIOBaHUI, a TaKkkKe pelaer
CJIOKHBIE CUTYallnoOHHBIC 3aaaun. CTymeHT
XOpOIIO 3HAKOM c METoJlaMU
UCCIIEZIOBaHUS,  HEOOXOOMUMBIMH  JUIS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMECT
CBSI3BIBATH  TEOPETUUECKHE ACIICKTEHI
nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJIIO), HO HCIIBITHIBACT
TPYJHOCTH TIPU CAMOCTOSITEIHLHBIX OTBETaX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyIMpOBKH. B
X0JI¢ OTBETOB OH JIOIyCKAeT OIIHOKH,
Kacarorquecst cyTH BompocoB. CTyaeHT
CIOCOOCH peliaTh TOJNBKO CaMbIe MPOCTHIC
3alayd W BIIAJICET JIUIIb MHHUMAJIbHBIM
Ha0OPOM METO/I0B UCCIICAOBAHUS.

He cnaun

He 3aureno

CrymeHT He OBIazell  00sS3aTeIbHBIM

DNEeKTPOHHBIA JOKYMEHT




Hecarubannpuas) I[IarudanabHas O0uiast xapakTepuCTHKA pe3yabTaTa

OneHka 3a 3a4yert

OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)
2 He cnan He 3aureno MUHUMYMOM 3HaHUI O TpeaMeTy U He
1 He cnoan He 3aureno MOJKCT OTBCTHTH Ha BOIIPOCHI, HAXE CCIH

nmpernogaBaTciib  3a4acT JOIMOJIHHUTCIILHBIC

HaBOJISIIINE BOTIPOCHI.

JucuuniHaa (Moayib) «MHOrOMepHasi TEOpHs BEPOSITHOCTU U CTaTHCTHKA OLICHHBACTCSI
CJICAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoauuyectBo Onucanne

Homamnue 3aganus | 20% 13 Habop 3amau o Temam Hegenu

Koutponbsubie 30% 2 [Mucermennas pabota ¢ HaOOpOM 3a51ad, KOTOPbIE HYKHO

paboThI PELIuTh 332 OrPaHUYCHHOE BpEeMs

AynuropHas padora | 15% 1 OTBETHI Ha BOMIPOCHI, CIICOK KOTOPBIX N3BECTEH CTYACHTY
3apaHee

3auer ¢ oleHKOn 35% 1 [Mucermennas pabota ¢ HabOpoM 3aad, KOTOPbIE HYKHO
PELIUTh 3a OTPaHUYEHHOE BPEMSI, BOZMOXKEH
JIOTIOJTHUTEbHBIN YCTHBIN 3K3aMEH

®opmyJa pacyéTa HMTOrOBOM OLEHKH IO JMCHUILUIMHE (MoxyJte) «MHoromepHasi
TeopHsi BEPOSATHOCTH U CTAaTHCTHKa». «0,2X cpeqHee 3a nomamiHue 3ananus + 0,3x cpennee
3a KOHTpOJbHBIC paboThl + 0,15 X3a aymuTopHyto padoty + 0,35 X3aueT ¢ oreHKOn».

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4AOIIUXCH M0 AUCHUIINHE (MOyJIe)

IIpumepHbIe BONPOCHI 1JISl CEMUHAPOB

BBenenue u 0ocHOBBI aHaNM3a U BEpOSITHOCTEN Brinykible MHOecTBa M pyHKIMHU. HopMbI 1
cKayspHble npousBeneHus CiryyaiiHble BETUUNHBI U clydaiiHble BeKTOpbl. OObeinHEeHEe
COOBITHI U BEPOATHOCTHBIE HEPABEHCTBA. Y CJIOBHbBIE BEPOATHOCTU. OCHOBHBIE MpEEbHbIE
TEOPEMBI

1.
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UTto Takoe BBITYKJIOE MHOXECTBO U KaK OHO OIPEIEINISIETCS B €BKINIO0BOM
IIPOCTpaHCTBE?

[TpuBeauTe mpuMep BHIMYKIOH (QYHKIIUN U OOBSICHUTE, IOYEMY OHA BBIITYKJIAs.

Kakne ocHOBHbIE HOPMBI UCIIOJIB3YIOTCSI B MHOTOMEPHOM aHaJIM3€ U KaK OHU CBSI3aHBI CO
CKaJISIPHBIM MPOU3BEICHUEM?

Kak onpenensiercst ciayyaiiHas BeJIMUYMHA U YEM OHA OTJIMYAETCS OT CIIy4ailHOTO BeKTopa?

UYrto Takoe 00beTMHEHNE COOBITHI U KaK BEIYHUCIIETCS €r0 BEPOSITHOCTD 10 (hopMyIie
BKJIFOUEHUS-UCKITFOUECHHUS?

OOBscHUTE BCPOATHOCTHBLIC HCPABCHCTBA YeOpiména u MapKOBa " X IMPUMCHCHHUC.
Kak Berancisercs YyCIOBHas BEPOATHOCTb U UTO TAKOC HE3aBUCUMOCTb COOBITHI?
HpI/IBC,Z[I/ITe IMpUMEP NPUMCHCHHA YCJIIOBHBIX BCpOﬁITHOCTCfI B pCaHBHOﬁ 3agadc.

Uro yTBEpKIaET LIEHTpalbHas NpeAeiibHAsA TEOPEMA U IMOYEMY OHA BAYKHA IS
CTATUCTUKU?

. Kak 3akoH OoNbIINX YKCeN CBSA3aH C CXOAUMOCTBIO CPETHUX 3HAUEHUHN CITydyalHbIX

BEJTMYUH?

DNEeKTPOHHBIA JOKYMEHT



KoHueHTpanys cyMM HE3aBUCUMBIX CIy4alHbBIX BEJIMUYMH 3a4€M HY’KHbI HEPABEHCTBA
koHueHnTpauun? HepasenctBo Xédaunra. HepaBenctso UepHosa. [Ipumenenue: Mmeauana
cpennux. [Ipumenenue: crenenu ciay4aitHbix rpadoB. CyOrayccoBbl pacipeieieHHus.
CybrayccoBbl HepaBeHCTBa XEQaunara n XununHa. Cy03KCTIOHEHIIUATBHBIE PACTIPEICIICHHUS.
HepasencrBo bepuimreiina

1. Tlouemy HepaBeHCTBA KOHIIEHTPALIMU BaXKHBI JISl aHAJIN3a CYMM HE3aBUCHUMBIX
CIIy4yalHBIX BEJIMYUH?

2. CdopmynupyiiTe HepaBeHCTBO XEPAUHTA M YKAKHUTE €r0 YCIOBUS IPUMEHEHUSI.

3. Kak npumensercst HepaBeHCTBO UepHOBA IS OLICHKH OTKJIOHEHUH CyMM OMHOMHAIBbHBIX
CIIyYalHBIX BEJIUYUH?

4. Yro Takoe MeauaHa CpPEeTHUX U KaK OHA HUCITOJIB3YETCS B KOHTEKCTE HEPABEHCTB
KOHIIEHTpauuu?

5. Kak HepaBeHCTBa KOHLIEHTPAILMU TPUMEHSIOTCS JIJIsl aHAJIN3a CTEIICHEN B CITy4yalHbIX

rpadax?

Yro Takoe cyOrayccoBo pacmnpezesieHue U MPUBEIUTE MPUMEP TAKOTO pacIpeieIeHHUs.

B uém pazHuiia mexy cyorayccoBbIMU HepaBeHCTBaMU XEpauHra 1 XuHunuHa?

Kak ompenensitorcsi cy0aKCIOHEHIIMAIbHbIE pacipe/ie]IeHHs U UX CBOWCTBA?
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Cdopmynupyiite HepaBeHCTBO bepHITeliHa U ero npeuMyIecTBa nepea IpyrumMu
HEpaBEHCTBAMH.

10. IlpuBeauTe nmpuMep NpUMEHEHUsI HepaBeHCTBA bepHINTeHa B CTAaTUCTUYECKOM aHAIH3e.

CyOrayccoBbl U Cy03KCIIOHEHLIMaNIbHbIE pacnpeseneHust CBoNCTBa CyOraycCcoBBIX U
CyO9KCIIOHEHIIMANBHBIX pacrpeaeneHuid. [[puMenenue: oneHka KOBapuaMOHHBIX MaTPHII.
[Tpumeps! pacripesieneHuit B BHICOKUX pa3MepHOCTAX. CBsI3b € TSHKEIBIMU XBOCTAMU

Kakue kiroueBble CBOWMCTBA CyOrayCcCOBBIX paclpeIesIeHUI OTINYAI0T UX OT OOBIYHBIX?
Kak cy0skcrioHeHIIMaIbHbIE paclipeIeIeHUs CBSI3aHbl C TSKETBIMU XBOCTaMU?
[TpuBeauTe mpuMep cyorayccoBoro pacupeeseHus B BRICOKUX pa3MEepHOCTSX.

M wnh e

Kak CY63KCHOHCHI_II/IB.HBHBIC pacnpeaACIICHUA UCIIOJIB3YIOTCA AJI OCHKU
KOBapHaliuOHHBIX ManI/IH?

o

Uto Takoe TKETBIE XBOCTHI U KaK OHU BIIUSIOT Ha KOHIICHTPAIIUIO BEPOSATHOCTEMN?

o

CpaBHHTE CyOTraycCcOBbI M CyOIKCIIOHEHIIMAIbHBIE HEPABEHCTBA MO X 00JIaCTsAM
MIPUMEHEHHUS.

7. TlpuBenute mpuMep pacrpenesieHus ¢ TSHKEIBIMU XBOCTaMHU U OOBSICHUTE €T0
HIOBEJICHHUE.

8. Kaxk cBoiicTBa cyOrayccoBBIX pacrpeIe/eHHI ITOMOTAIOT B aHAJIN3¢ MHOTOMEPHBIX
NAHHEIX?

9. Kakwue nmpuMepsl pactipeielieHui B BRICOKHX Pa3MEPHOCTSX HILTIOCTPUPYIOT
CyO3KCIIOHEHIIMAIbHbIE CBOMCTBA?

10. Kak orieHka KOBapHaIlMOHHBIX MaTPUIl CBS3aHA C CyOrayCCOBBIMU U
CyOIKCTIOHEHITNATHPHBIMA HEPABEHCTBAMU ?

DNEeKTPOHHBIA JOKYMEHT



CiyyaliHble BEKTOPBI B BBICOKMX pa3MepHOCTAX KoHIeHTpalusi HOpMbI CITydailHbIX BEKTOPOB.
KoBapuannonHsle MaTpuLbl U MeTOA I1aBHBIX KOMIIOHEHT (PCA). IlpuMeps! pactipeneneHuii B
BBICOKHX pa3zMmepHocTsX. CyOrayccoBsl pacnpeziesieHus B MHOTOMEpHOM cityyae. [Ipumenenue:
HEPaBEHCTBO [ 'poTeHMKa U MOIyolNpeAeEHHOE TporpaMMupoBanue. [Ipumenenue: 3agada o
MaKCHMaJIbHOM pa3pese rpada

1. Yro Taxoe KOHICHTpPAIUsA HOPMbI CHy‘I&ﬁHOFO BCKTOpPA U KaK OHa IPOABIISICTCA B
BBICOKHX pa3MepH00T51x?

2. Kax ompezenstorcss KOBapuaIlMOHHBIE MATPHIIBI M KX POJIb B aHAIH3E CIydalHBIX
BEKTOPOB?

3. OOBsicauTe MeTo riaaBHbIX KoMnoHeHT (PCA) u ero npuMeHeHHE K CITy4aitHbIM
BEKTOpaM.

4. llpuBenute npuMmep pacupeeseHus CIly4aiiHOTO BEKTOPa B BBICOKUX Pa3MEPHOCTSIX.
5. Kak cyOrayccoBsl pacmpeaesieHus: pacCIupst0oTCss Ha MHOTOMEPHBIH ciydaii?

6. Urto yrBepkIaeT HepaBeHCTBO [ pOTEHAMKA M KaK OHO CBSI3aHO C MOJIYOIIPEACTIEHHBIM
porpaMmmMupoBaHuem?

7. Kaxk HepaBeHcTBO ['poTeHiiKa mpuMeHseTcs B 3aJjaue 0 MaKCUMallbHOM paspese rpada?

8. Kakue cBoiicTBa cyOrayccoBbIX BEKTOPOB BaXKHbI JIJIsl KOHIIEHTPALUU B BBICOKUX
pa3MepHOCTAX?

9. Tlpuemute npumep ucnoib3oBanus PCA st aHanu3a KOBapUAIMOHHBIX MATPHII
CIIy4alHbIX BEKTOPOB.

10. Kak KOHIIEHTpaLusi HOPMBI BIMSET Ha pellieH s 3a/1a4 B OJIYyONpeelEHHOM
IpOrpaMMUpPOBAaHUN?

OcHOBBI TeOpHH CitydaitHbIX MaTpull OCHOBBI JIMHEHHON anreOpsl i ClydaiHbIX MaTpPULL.
Cetku, MOKPHITUS U yHakoBKU. [IpuMeHeHne: Koabl ¢ ucipaBieHneM omnOok. BepxHue oneHkn
JUIs CyOrayccoBbIX Cy4aHbIX MaTpull. IIpumenenue: o6HapyxeHne coo0IIecTB B CETAX

Kakune ocHOBBI TUHEHHOM anreOpbl HEOOXOIUMBI JIJIsl aHAJIM3a CITy4alHbIX MaTpUIL?
Yo Takoe CeTKH, MOKPHITUS U YIAKOBKH B KOHTEKCTE CIIydaitHbIX MaTpuUIL?

Kak ceTku npuMeHs0TCs B KOJjaxX ¢ UCIPABICHUEM OLIMOO0K?

Kakune BepxHHE OLIEHKHU CYIIECTBYIOT JJIsl CyOrayCcCOBBIX CIIy4allHBIX MaTpULl?

o~ wn e

Kak BepxHHe OlleHKHU AJIsi CyOrayCCOBBIX MATPHI] HCTIONB3YIOTCS B 0OHAPYKEHUU
COOOIIIECTB B CETIX?

[TpuBenuTe npumMep cirydyaiiHOM MaTpHIIbl U OOBSICHUTE €€ CBONCTBA.
Kaxk nuneitnas anre6pa moMoraeT B aHaJIM3€ CIEKTPa CIIydalHbIX MaTpUIl?
Urto Takoe MOKphITHE U YIAKOBKA B TEOMETPUUYECKOM CMBICIIE JUIsl MaTpHILl?
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Kak kozp! ¢ ucnpaBieHneM OINOOK CBSA3aHbI C TEOPUEH CIydaifHbIX MaTpHIl?
10. IlpuBeauTe npumep NPUMEHEHUsI BEPXHUX OLIEHOK B 3a7aye 0OHapyKeHUs1 COOOIIECTB.

CrniexkTpaibHble CBOMCTBA CIyYallHBIX MAaTpHI] J{BYCTOPOHHUE OLIEHKH ISl CyOraycCOBBIX
Matpull. [IpumMeHenune: olleHKa KOBapUalMOHHBIX MaTpull. [Ipumenenue: kiacrepusanus
naHHbIX. CUHTYIISIpHBIE YHCIIa M COOCTBEHHbIE 3HAUECHHUS

1. Yro Takoe ABYCTOPOHHHUE OLEHKHU I CyOraycCoBBIX CIydallHBIX MaTpull?
2. Kak nBycTOpOHHUE OIIEHKH MTPUMEHSIOTCS TSI OIIEHKH KOBapUAIIMOHHBIX MaTPHIL?
3. Kak criektpanbHbIe CBOHCTBA UCTIONB3YIOTCS B KIIACTEPU3AINH JAHHBIX ?

DNEeKTPOHHBIA JOKYMEHT



YTto Takoe CHHTYJSPHBIC YKCIa 1 COOCTBEHHBIC 3HAUCHUS CITyYaliHOW MaTPHUIIbI?
[TpuBenuTe mpuMep BBIYUCICHUS COOCTBEHHBIX 3HAYSHH sl CyOrayccoBOM MaTpHIIbL.
Kak BycTOpOHHUE OLIEHKH IOMOTAIOT B aHAJIU3€E CIIeKTpa?

Yro Takoe KOBapHallMOHHAs MaTpUIA U KaK €€ OLEHUBAIOT Yepe3 CIeKTp?

Kak knacrepuszanus JaHHBIX CBA3aHA C CUHTYJIAPHBIMU YHCIIaMu?

© o N ks

Kakwue cBoiicTBa cyOrayccoBbIX MaTpHI] BIUSIOT HA UX CIIEKTP?
10. [IpuBeauTe mpuMep NPUMEHEHUS CIIEKTPAJIBLHOTO aHaIN3a B MAIIMHHOM OOYYEeHHH.

Konnenrpanus 6e3 HezaBucumMocTy KoHIIEHTpaIus JIMIIIUIEBBIX (QYHKINI Ha cdepe.
KoHueHTpanus B Ipyrux METpUYeCKuX npocrpancreax. [Ipumenenune: nemma J>koHcoHa-
Jluanenmpayca. Matpudynoe HepaBeHcTBO bepHiuTeiina. [I[pumenenue: ooHapyxeHue
COO0O0IIECTB B pa3peKEHHBIX ceTax. [[puMeHeHune: oneHka KoBapraluu Juist 001uxX
pacrpeaeneHuin

Uto Takoe KOHIICHTpALUS JTUIIIIUIEBBIX PYHKIUH Ha cdepe?

Kak xoHILIeHTpalyst MposIBJIIETCS B APYTUX METPUUECKUX IPOCTPAHCTBAX?
Uro yrBepknaer nemma JI)xoncona-JImnaeHmrpayca u e€ npuMeHenue?
Cdopmynupyiite MaTpaHOE HEpaBEHCTBO bepHmITeliHa.

o s~ e

Kak maTpuuHOe HepaBeHCTBO bepHiTeiiHa mpuMeHsieTcsl B 0OHApYKEHUU COOOIIECTB B
pa3peKEHHBIX CETSIX?

Kak orieHuBaeTcs koBapuamus i OOIIKX pacrpeaeieHri 03 He3aBUCUMOCTH?

~

[TpuBenuTe mpumMep IUNKIEBON GYHKIUU HA chepe.

8. B uém oTnnumne KOHIEHTpaIuu 03 HE3aBUCUMOCTH OT KOHIIGHTPAIIUH IS HE3aBUCUMBIX
BEJTMYHH?

9. Kak nemma J[»xoHcona-JInHAEHIITpayCca NCHIOTIB3YETCSl B CHUKEHUU pa3MEPHOCTH?

10. IpuBeauTe mpuMep MPUMEHEHUSI MATPHYHOTO HepaBeHCTBa bepHiTeliHa B aHanm3e
CETEM.

KBanparuunsie popmbl, cumMMmeTpu3anus U KonTpakuuu Jlexyniauar. HepasenctBo X3HcoHa-
Paiita. Cummerpusanus. CiaydaiiHble MaTpHib ¢ He-1.1.d. anemenTamu. [Ipumenenue:
3aBeplIeHre MaTpull. [IpuHIUIT KOHTpaKIIUK

Uro Takoe JEKYIUIMHT B aHaJIN3€ KBaJIpaTUYHBIX popMm?

Cdopmynupyiite HepaBeHCTBO X3HCOHA-Paiita U ero npuMeHeHue.

Uro Takoe cuMMeTpU3alHs U KaK OHA UCIIOJIb3YETCsl B BEPOSITHOCTHOM aHaIu3e?
Kak ananusupyrorcs cinydaiiHble MaTpullsl ¢ He-1.1.d. anemenTamu?

Kak gexyrumHr mpuMeHseTcs B 3aBEpIICHUN MaTpHIL?

Yto Takoe MPUHIMIT KOHTPAKIIUHU U €r0 POib?

[TpuBeauTe mpuMep KBapaTHUHON (POPMBI U €€ aHATIN3 Yepe3 JEKYIIIHHT.

Kak cummeTrpusanys moMOraeT B OIIEHKaxX KBaJApaTHYHBIX (popm?
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Yro Takoe 3aBeplIeHHE MAaTPHUIL U KaK OHO CBSI3aHO C HEPABEHCTBOM X3HCOHa-Paiita?
10. IIpuBeauTe npuMep NPUMEHEHUSI IPUHIMIIA KOHTPAKIIMH B CTATUCTHKE.

DNEeKTPOHHBIA JOKYMEHT



I"ayccoBckue npouecchl 1 ux npuMeHeHne OCHOBHBIE OHATHSA U ipuMepbl. HepaBeHcTBa
Cnensna, CynakoBa-®epHuka u I'opaona. [IpumeHeHne: TOUHbIE OLIEHKH /1711 TayCCOBBIX
Marpuil. HepaBenctBo CynakoBa. ['ayccoBa mupuHa MHOKECTB. [[puMeHenue: ciyqaitHbie
IIPOEKLIMHA MHOKECTB

UYro Takoe raycCoBCKUN IPOLECC U ITPUBEAUTE IPUMED?

Cdhopmynupyiite HepaBeHCTBO CliernsiHa JUIs FayCCOBCKHUX IPOLIECCOB.

Uro yrBepknaet HepaBeHcTBO CynakoBa-depuuka?

Kax nmpumensiercs HepaBeHcTBO ['opioHa B rayCCOBCKUX Tpolieccax?

Kak rayccoBckue mpoueccsl UCTIONIb3YIOTCS IS TOYHBIX OIICHOK TayCCOBBIX MaTpUIL?
Urto Takoe HepaBeHCTBO Cy/lakoBa U €ro MPUMEHEHHE?

Onpenenure rayccoBy HIMPHUHY MHOXKECTB.

Kak rayccoBa muprHa NpuMEHSETCS B CITYYalHBIX MPOEKIUIX MHOXKECTB?
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[IpuBeuTe NpuMep rayCCoBCKOT0 Ipoliecca B MHOTOMEPHOM aHAJIH3E.
10. Kak HepaBeHCTBa ISl TAyCCOBCKUX MPOIECCOB MIOMOTAIOT B TEOMETPHUU?

Mertons! neneit (Chaining) HepaBenctso daanu. [Ipumenenue: smnupudeckue mnpoueccel. VC-
pasMepHocTh. [IpruMeHeHne: TeOpHs CTaTUCTUIECKOTO 00yUeHus. YHUBEpCaIbHBIN chaining
(Tanmnarpan). HepaBenctso IlleBa

Yro Takoe MeTon 1eneit (chaining) B BeposSTHOCTHOM aHau3e?
Cdopmynupyiite HepaBeHCTBO [laamu u ero mpuMeHEeHHE.

Kak nHepaBencTBo [laanu ucnonb3yercs B SMIUPUUYECKUX Mporieccax?
UYro Takoe VC-pa3aMepHOCTh U €€ POJib B CTATUCTUYECKOM 00ydeHUn?
Kak VC-pa3mepHOCTb CBs3aHa C TEOpUEH CTATUCTHUECKOro 00yueHus ?
Yro takoe yHuBepcaiabHbIi chaining no Tannarpan?

Cdopmynupyiite HepaBeHcTBo LlleBa.

[TpuBeauTe npumep npuMeHeHus chaining B SMIUpHUYECKUX MpoIieccax.
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Kak VC-pa3mepHOCTb BIUsET Ha 0000IIAOITYI0 CTIOCOOHOCTh MOAETEH?
10. Yro Takoe chaining u Kak OHO OTJIMYAETCA OT APYTHMX METO/IOB KOHIIEHTpAIHH?

OTKJIOHEHUS CHy‘IaﬁHBIX MaTpull Ha MHOKECTBaX ManI/I‘-IHOC HEPABCHCTBO OTKJIOHCHU.
CnydJaiiHble MaTPUIIBI, OIICHKA KoBapHauu u jjemMMma J[xoHcona-JIunaenmrpayca. CiaydaiiHbie
ceueHus: orieHka M* u Teopema escape. [IpumMeHeHre: BHICOKOPa3MEPHbIC JTMHEHHbBIC MOJICIH.
[TpuMeHeHHE: TOYHOE Pa3pEeKECHHOE BOCCTAHOBIICHHE

YT0 Takoe MaTpUYHOE HEPABEHCTBO OTKJIOHEHUS?

Kaxk oHO npumeHsieTcs K Clly4aiiHbIM MaTpunam?

Kak nemma J[>koHCcOHa-JIMHAEHIITpayca CBsA3aHa ¢ OLIEHKON KOBapHaluu?
Yro Takoe ciydaiiHble ceueHus U oueHka M*?

ChopmynupyiiTe TeOpeMy escape IJis CIydalHbIX CEUEHUH.

Kak Teopema escape npumeHsieTCsl B BBICOKOPa3MEPHBIX JIMHEHHBIX MOJIENSIX ?

No a bk o

Kax MaTpU4IHOC HCPABECHCTBO OTKIIOHCHUSA UCIIOJIB3YyETCA B TOUYHOM Pa3pCKECHHOM
BOCCTaHOBJICHHUH?

o

IIpuBenuTe npUMeEp OLIEHKHU KOBapUAallUU Yepes3 ClydalHble MaTPULIBL.
9. Yro takoe M* B KOHTEKCTE CIIy4alHbIX CEUCHHA?
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10. Kak BeICOKOpa3MepHBIE JIMHEHHBIC MOCIIN 3aBUCAT OT MAaTPUYHBIX HEPABEHCTB?

JIByCTOpOHHHE OLIEHKU U TeopeMbl reomeTpun [IBycroponnee HepaseHcTBO [lleBa. Teopema
JBopenkoro-MmuimMana. [IpuMenenue: reomerpudeckasl HHTEpIpETalus HOPM U MPOEKIUI
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10.

Chopmynupyiite nBycTopoHHee HepaBeHCTBO [llera.

Urto yTBepxkaet Teopema J[Bopenkoro-Munmana?

Kaxk teopema /IBopernkoro-MuimaHa NpUMeHSETCS] B TEOMETPUHN?

Yto Takoe reoMeTpuuecKas HHTEPIPETALHS HOPM B KOHTEKCTE JABYCTOPOHHHUX OLIEHOK?
Kak npoekuuu cBsizanbl ¢ HepaBeHCTBOM LlleBa?

[TpuBenuTe mpuMep NpuMEHEHHs ABYCTOpOHHETO HepaBeHcTBa LlleBa.

Kak reopema JIBoperikoro-MuiiMana MOMOTaeT B aHAJIU3€ BBITYKJIBIX MHOXKECTB?

Yto Takoe HOpMa B TEOMETPUYECKOM CMBICIIE JJIsl CITyYalHbIX BETUYUH?

Kak 1ByCTOpOHHUE OLIEHKH HCIIONB3YIOTCS B MIPOEKITUIX?

[TpuBeauTe npuMep reoMeTpUUECKON HHTEPIPETALUN HOPM Yepe3 TeopeMy
JBopenkoro-Munmana.

AHanu3 3aBUCHMBIX JaHHbIX MaTpuuHOE HEpaBeHCTBO bepHITeliHa 171 3aBUCUMBIX JaHHbIX.
HepasenctBo XaHcoHa-Paiita [u1s 3aBUCUMBIX Benu4uH. [[puMenenue: 3a1auu MalinHHOTO
00y4YEeHMsI U CTATUCTUKH

o~ wn e
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Kak marpuunoe HepaBeHCTBO bepHiTeiina agantupyercs i 3aBUCUMbBIX TAHHBIX ?
Cdopmynupyiite HepaBeHCTBO XdHCOHA-PaiiTa 17 3aBUCHMBIX BEJTMYHH.

Kak nHepaBeHncTBO X3HCcOHa-PaiiTa mpuMeHseTcs: B MAIIMHHOM O0y4YeHHH?

Yto Takoe 3aBHUCHMBbIE TaHHBIE U TTOUYEMY OHHU TPEOYIOT CHEIMATbHBIX HEPABEHCTB?

IIpuBeauTe mpuMep NpUMEHEHNSI MATPUYHOTO HEPABEHCTBA bepHIITElHA K 3aBUCUMBIM
JTAHHBIM.

Kaxk ananm3 3aBUCHUMBIX JaHHBIX BJIMACT Ha CTaTI/ICTI/IK}’?
Yrto TaKoe 3aBHUCUMOCTh B KOHTEKCTE cnyqaﬁHHx BEINYUH?
Kak HCPAaBCHCTBA JAJId 3aBUCUMBIX JAaHHBIX MCIIOJB3YIHOTCA B 3aJladax CTaTUCTUKU?

[TpuBenuTe mpuMep 3a7auu MAIIMHHOTO OOYYEHHS C 3aBUCUMBIMU JAHHBIMHU.

. Kak MaTpu4IHOC HCPABCHCTBO BepHmTeﬁHa OTIINYACTCA IJIA HE3aBUCUMBIX U 3aBUCHUMbIX

cinyyaeB?

WuTerparus MeToaoB 1 npuioxxeHuss KomOnHalus HepaBeHCTB KOHIEHTPALUH, CITy4YalHbIX
Mmatpuil u reomerpun. [IpumeHenue: 3aaaun MarmaHoro o0yuenus (PCA, kinactepusaus,
BOoccTaHoBJIeHKE). [IpuMeHeHre: CTaTUCTHYECKUE 3a/1auH (OI[CHKA ITapaMeTpOB, MPOBEpKa
TUIIOTE3).

No a bk o

Kak koMOMHUPYIOTCS HEPABEHCTBA KOHIEHTPALIUU U TEOPHSI CIydailHbIX MaTpHIl?
Kak reomerpust ”HTErpUpyeTCs ¢ METOAAMUA KOHUEHTPALIMH ?

Kakx PCA ucnonb3yer KOMOMHAIINIO METOI0B KOHIICHTPAIIMA U MATPHIL?

Kaxk knactepusanus TaHHBIX CBsi3aHA C MHTErpalue METO10B?

Urto Takoe BOCCTAaHOBJICHUE B KOHTEKCTE MAIIMHHOTO OOYYEHHUS U €r0 METObI?
Kak oreHka mapamMeTpoB HCTIOIB3YET HEPABEHCTBA KOHIICHTPAIINH?

Kak npoBepka runore3 npuMeHsIeTCsl B CTAaTUCTHUECKUX 3a7adax?
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8. IlpuBeguTe mpuMep MHTETPAIIMH TEOMETPHUH U CIydaiiHbIX MaTpuil B PCA.
9. Kak xomOHHAaNMsS METO/I0OB IOMOTAeT B BEICOKOPA3MEPHBIX 3a/1a4ax?
10. Yro Takoe uHTErpamus METOA0B U €€ MPEUMYIIECTBA B MPUIIOKEHUIX?

3aKJro4eHne U MOAr0TOBKA K UTOroBoi arrectanuu IloBropeHne kioueBbIx TeM Kypca. Pa3oop
IIPaKTUYECKUX 3anad. Iloaroroska k 3auéry

1. Kakwue ki1r04eBbIe TEMBI Kypca 110 MHOTOMEPHOM TEOPHH BEPOSITHOCTH U CTATHCTHUKE BBI
OBl BBIIECIIHIIN?

Kak HepaBeHCTBa KOHIIEHTpALMK IPUMEHSIOTCS B IPAKTUUECKUX 3a7a4dax?
IIpuBenuTe npumep 3a7a4u € CIIydaHBIMU MaTpPULAMU U €€ pelleHuE.
UYro Takoe cyOrayccoBbl pacpeneieHus U UX pojb B Kypce?

Kak rayccoBckue npoueccsl UCIOJIb3YIOTCS B aHaIu3e?

Uro takoe chaining u ero npuMeHeHNe B SMIUPUIECKUX MTporieccax?

Kak aHanu3upyroTcs OTKIOHEHUS CllydailHbIX MaTpul?

Urto Takoe JByCTOPOHHUE OLIEHKH U UX FEOMETpUUECKas HHTEpIpeTaus?
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Kak aHanu3upyrorcs 3aBUCHMBbIE ITaHHbIE B CTATUCTUKE?
10. Kak moaroToBUTHCS K 3a4€Ty 1O KypCY, TTOBTOPSIS KITFOUEBBIC KOHIICTIITUH?

IIpumepHbIe 3a1aHUA TI0 KOHTPOJBLHOK padoTe
KonTtpoabnas padora Nel

1. TIlycrs X1,...,XnX1,...,Xn — He3aBucuMble ciydaiinpie Benuuuubl ¢ E[Xi]=0E[Xi
1=0 u [Xil<1IXil<1. Hcnons3ys HEPaBEHCTBO Xédnaunra, OLICHUTE
BeposatHOCTh P(|Yi=1nXi|>t)P(I>i=1nXi|>t) nqua t>0t>0. IlpuBeauTe YHUCIACHHBIA  TpPUMEp
g n=10n=10 u t=2t=2.

2. OObsacHUTE, TOYeMy CyOrayccoBbl pacHpelesieHHs] BaKHbl B aHaln3e OOJBLIMX
nanHbixX. [IpuBenuTe mpuMep cyOrayccoBOTO pacIpelelieHUs] M BBIYMCIUTE €r0 CyOrayccoBYIO
HOpMY.

3. Paccmorpute ciyuaiiHbiii BekTop XERUXERM ¢ He3aBUCHMBIMH CyOraycCOBBIMH
KOMIOHeHTaMu. Kak TposiBisieTcsi KOHIEHTpanusi HOpMBI XX B BBICOKHX pa3MepHOCTSX?
[TpumeHwuTe 3TO K 3a/1a4€ OLIEHKH KOBapUAIlMOHHON MaTPUILIBI.

4. UYro Takoe CeTKH ¥ MOKPHITHS B TEOPHUHU CITydaHbIX MaTpull? Kak oHM MPUMEHSIOTCS B
Ko/1ax ¢ ucnpanienuem omu6ok? IlpuBeaure npocroii mpumep cetku B R2R2.

5. Jlns  cybOrayccoBod  ciydaiiHoi — Matpuibl AERNXJAERNXd chopmymupyiite
JIByCTOPOHHHUE OLIEHKH s e€ crekTpa. OObsCHUTE, KaK 3TO HUCIOJb3YeTCs B KiacTepHU3aluu
JTAHHBIX.

6. MHcnons3ysa nemmy />xoHcoHa-JIuHaeHIITpayca, 00bsICHUTE, KaK ClTydaiHble MPOEKIINU
MIOMOTAIOT B CHMKCHHWW Pa3MEPHOCTH MaHHBIX. [IpuBemuTe OIEHKY OMMOKW TPOEKIMU s
rayCCOBCKHUX BEKTOPOB.

7. JlokaxuTe HEpaBeHCTBO XndHCOHa-Paiita mns kBagpatuusnbix (opm. Kak oHO
npuMeHsieTcs B 3aBepiieHny Matpui? [Ipuseaure npumep npruMeHEHHUS.

8. OmpenenuTe TayCCOBCKHH Tporiecc W cHOpMyTupyiTe HepaBeHCTBO ClrensHa.
[TpuMeHHTE €T0 K OIIEHKE MAaKCUMyMa rayCCOBCKOW (DYHKIIMM Ha MHOKECTBE.

9. Uro takoe chaining (MeTox nerneii) u HepaBeHCcTBO Jlamm? Kak oHM HCIONB3YIOTCS B
sMnupHrueckux nporeccax? OobscHuTe posib VC-pa3MEepHOCTH B CTATUCTHYECKOM OO0 yUCHHH.

10. Ins 3aBHCHUMBIX CIlydailHBIX BENUYMH CHOPMYIHPYHTE MATPUYHOE HEPABEHCTBO
Bepumreiina. [IpumenuTe ero kK 3ajade OLEHKH MapaMeTPOB B BBHICOKOPA3MEPHBIX JIMHEHHBIX
mopernsix. [IpuBequTe mpuMep OTIMYUS OT HE3aBHCUMOTO CITydasl.
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IIpumepHble foOMalIHUE 3a1aHUS

Jlomamnee 3aganue 1

1. Jloxaxxute HepaBeHCTBO XEQAMHIA JUIsI CYMMBbl HE3aBUCHUMBIX CIIydailHBIX BEJIMYMH,
orpaHuueHHbIX Ha uHTepBaie [0,1], 1 ykaxxuTe ero NpUMEHEHHUE B OLICHKE MEIUAHbl CPEIHUX.

2. Onumure CBOWMCTBa CyOrayccoBblX U

CYyOPKCIOHEHIIUATIBHBIX — PacHpeeIeHUl,

UCTIONB3YS TPUMEPhl M3 aHAIM3a JAHHBIX B BBICOKUX PA3MEPHOCTSAX, U OOBSICHUTE CBSI3b C
TSKENBIMU XBOCTAMH.
3. PaccumTaiiTe KOHIEHTpaIMIO HOPMBI clydaiiHOro BekTopa B R"d mis cybrayccoBoro
pacrpeziesieHus: ¢ mapaMeTpoM 6=1, UCIOIb3Ysl HEPaBeHCTBO [ pOTeHIMKA, U IPUBEAUTE IPUMED
NPUMEHEHHS B 3371a4e 0 MAaKCUMAJIbHOM pa3zpese rpada.
4. OODBSICHUTE OCHOBBI TEOPUU CIIYHaWHBIX MATPHII, BKJIIOYas MOHSATHUS CETOK U MOKPBITUH,

N YKQXUTC UX NIPUMCHCHHC B KOAAX C UCIIPABJICHUEM OIIMOOK.

TEOPHH CTATUCTHUECKOTo 00yueHwust, BKIto4as VC-pa3MepHOCTb.

5. [Ipumenure HepaBeHCTBO [aamu A SMOMPUYECKUX MPOIIECCOB U 00CYAUTE €ro Pojib B

JlomaiHee 3aganue 2

1. BriBegute HepaBeHCTBO YUepHOBa [UIsi CyMMBl HE3aBUCHUMBIX CITyYaiHBIX BEIUYMH U
IPOMJUTIOCTPUPYHTE €ro Ha MPUMEpe CTENEHH cllydaifHoro rpada.
2. Onmmmure cyOrayccoBbl HepaBeHCTBa XEQaAUHTa 1 XUHUMHA, YKAKUTE UX PA3IAYHs U
IPUMEHEHHE B OLIEHKE KOBAPUALIMOHHBIX MATPHLL.
3. PaccMoTpuTe KOHIIEHTPAILMIO JUMIIUIEBBIX (YHKIUH Ha chepe M MPUMEHHUTE JIEMMY
JlxoHcoHa-JIMHAeHIITpayca UIsl CHUKEHUS pPa3MEPHOCTH JAHHBIX B MALTMHHOM OOYYEHHH.

4. OObACHUTE NEKYIUIMHI W HEPaBEHCTBO XOHCOHa-PaiiTa, uCmosib3yss TpUMEpPHl U3
CUMMETpPU3aLUY U IPUMEHEHUSI B 3aBEPILIEHUH MaTpPULL.

5. OnumuTe OCHOBHBIE TOHSTHS TayCCOBCKHX IPOIIECCOB,

BKJIIO4asi HCPaBCHCTBO

Cy,I[aKOBa-CDepHI/IKa, U IIPUBEAUTC ITPUMEP UX IIPUMCHCHUA B CHy‘I&ﬁHHX IPOCKOHAX MHOKCCTB.

38}13HI/IH IJIdA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui 110 JMCHUIIJINHE (MO)Iy.JIlO)

Ne i/ 3aganue OtBet Kommnerennus
1 VYkaxnuTe OCHOBHOE IPUMEHEHNE HEPABEHCTBA XEQAUHra B Onenka YK-1

KOHTEKCTE MEJMaHbl CPETHUX. OTKJIOHEHHH

2 Haiiute BEpXHIOK OIICHKY BEPOSTHOCTH ISl CyOTrayCccoBOM 2eN{-2} VK-1
CIIy4yailHOM BEJIMYUHBI ¢ apaMeTpoM o=1 npu t=2.

3 Onpenenure, 4TO TaKOe CyOIKCITOHEHITHAIEHOE TspKespIil XBOCT VK-1
pacnpezieieHHe B OHOM CJIOBE.

4 VYKakuTe KOJHIECTBO HE3aBUCUMBIX BEJIHUHMH, HEOOXOIUMOE 100 YVK-1
JUIsl IpUMeHeHus HepaBeHcTBa YepHona ¢ £=0.1.

5 Haiinute MuHMManbHOE 3HAYEHUE N 11 KOHLIEHTPaLUU 1 VK-2
HOPMBI CITy4aifHOTO BEKTOpa B BRICOKHX Pa3MEpPHOCTSIX.

6 Yxaxute npumenenne PCA B aHanmse cyorayccoBbIxX Krnacrepuzanus YK-2
BEKTOPOB.

7 Onpenennte, YTO TAKOE CETKU B TEOPUH CITyYalHBIX MaTPHIL B IoxpsITHs YK-2
OJTHOM CJIOBE.

8 Hatigute BepXHIO OIICHKY OIEPaTOPHON HOPMBI 2d en{-9/2} YK-2
cyOrayccoBoil MaTpuiIpl pu t=3.

9 YKaXuTe HEpaBeHCTBO, UCIIOIb3yEMOE JIIsl KOHLIEHTPAIlUH Ha JInnmuneBsIx OIIK-1
chepe. GbyHKIMH

10 Haiimute pa3MepHOCTh TTOCIEe TPUMEHEHUS JIeMMBI J[>)kKOHCOHA- 100 OIIK-1
JImanenmrpayca ans €=0.1.

11 Onpenenure, 4TO TAKOE JEKYIUIMHT B OTHOM CJIOBE. Pasnenenne OIIK-1

12 Ykaxute MpuMeHEeHNe HepaBeHCTBA X HCOHA-PaiiTa. 3aBepiicHme OIIK-1

MaTpHII
13 Haiigure rayccoBy MpHHY €AMHUYHOTO mapa B RM2. T [K-1
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14 YKaxXuTe HEPaBEHCTBO JUIsl SMIMPHUYECKUX MTPOLIECCOB. Hanmu MK-1
15 Omnpenenure, 9to Takoe VC-pa3MepHOCTH B OJTHOM CJIOBE. CI10>XHOCTB I1K-1
16 HaiinuTe oLleHKY OTKJIOHEHHSI CITy4YallHOM MaTpULIbl Ha MartpuuHoe IK-1
MHOKECTBAX. HEPABEHCTBO
17 YKaxkuTe MpuMeHeHue Teopemsl /[sopenkoro-MunmaHa. I'eomeTpus HOpM [K-2
18 Haiiaute MaTpuyHOE HEPABEHCTBO JIJIsl 3aBUCUMBIX JaHHBIX. bepumreiina IK-2
19 Ompenennre, 9TO TAKOE MMPUHITUT KOHTPAKITUH B OJTHOM CIIOBE. Cxarne IK-2
20 VYKaKuTe KOMOMHALIMIO METOIO0B JUIS 331a4 MAIIIMHHOTO KonrueHTparus u IK-2
o0y4eHusl. MaTpHIIBI
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