[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NuctutyT MareMaTtuku, Pu3nku 1 HHPOPMAITMOHHBIX TEXHOJIOTUN
Kadenpa maremarnueckoro MoJieTMpOBaHMs 1 HHPOPMALIMOHHBIX TEXHOJIOTUI

YTBEPX/IAIO:
JUpPEKTOP-UHCTUTYTA

0 T0BPAS
%8 0rPAI0843,04

HHOOPMAOIHE
TERHOSON

0
%

O
- N
s N

S

PABOYAS ITPOT'PAMMA

no aucuurinae b1.B.5 KomnbroTepHsbiil aHaIu3 TaHHBIX

Hanpasnenue noarorosku/cnenuanbHocTb: 10.05.05 - bezonacHocTh HH(DOPMALIMOHHBIX
TEXHOJIOTUH B IPaBOOXPAHUTENIBHOM cepe

[Ipoduns/HanpaBieHHOCTH/CrIeUATU3aIHs: TeXHOIOTHH 3aIIUThl HH)OPMALIUH B
IPaBOOXPAHUTETHHOU chepe

VYpoBeHb BBICIIET0 00pa30BaHMsL: CIIELUATUTET
Kpanu¢ukanus: CrnenuanucT no 3amuTe HHPOopMaIiu

rox Habopa: 2021

TamboB, 2022



ABTOp NMpOrpamMmsbi:
Kynuxos Cepreit EBrenbeBnu

Pabouas mporpamma cocrapnena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 10.05.05 -
be3zonacHocTs MHGOPMAIIMOHHBIX TEXHOJOTHH B TPaBOOXPAaHUTEIBHON cdepe (YpOBEHb CHEIHATIUTETA)
(mpuxa3 MunuctepcTBa oopazoBanus 1 Hayku PO ot «26» Hos0ps 2020 . Ne 1461).

PabGouwass mnporpamma mnpuHsitTa Ha 3acenanud Kadeapbsl mareMaTHUecKOro MOJAETUPOBAaHUS U
nHpopmarmoHHbIX TexHOomoru# «18» mast 2021 1. [Iporokon Ne 9

Paccmorpena u omoOpeHa Ha 3acemaHun YdeHoro coBera MHcTuTyTa MareMaTukd, (U3UKA U
nH(popMaIrmoHHBIX TexHONMoruH, [IpoTokon ot «05» urons 2021 . Ne 5.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT CITETIHAIIACTA. . ...t veneteete et et ete et et et eeeeeeeeeeaeeeanans 4

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 14
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 22
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 24
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 25



1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-4 CnocobeH mnpoBOIUTH

AKCHEPTU3Y TpHU

MIpaBOHAPYUICHUH U UHIIUJECHTOB

pacciieZIOBaHUM  KOMIBIOTEPHBIX  MPECTYIUICHUH,

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIbHOCTH B
chepe: 06 Cpsi3b, HPOPMAITMOHHBIC  KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH (B cpepe TEXHUKH U TEXHOJIOTHH,

OXBaTbIBAIOIIEH COBOKYNHOCTh MpobieMm,

CBS3aHHBIX C OO€eClleYeHHEM 3allUINEHHOCTH OOBEKTOB

nH(pOpMaTH3aIMY B YCIOBHIX CYIIECTBOBAHUS yTpo3 B HH(POpMAIMOHHOM cdepe)

1.4 B pe3ynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE
(hyHKUMY / TPYAOBBIC
(GbyHKUMY / TPYyZOBBIC HITH
npohecCHOHATTLHBIC
JeUcTBUs (IPU HATUYUU
npodcranaapra)

Kox u HauMeHoBanue
komreTeHIIm OI'OC BO,
HEeOOXOAUMOM I
(hopMHUPOBAHUS TPYOBOTO
Win podecCHOHATBHOTO
JeHCTBHS

I/IH,I[I/IKaTopLI JOCTHXXCHUSA KOMHCTGHHI/If/’I

[TIK-4 CriocobeH mpoBOIUTh
IKCIEPTHU3Y MPH
paccienoBaHUN
KOMITBIOTEPHBIX
MPECTYIUICHUH,
MpaBOHAPYIIEHUH U
VHITUACHTOB

IIpoBOAMT  KOMIBIOTEPHBIM  aHAIU3
paccienoBaHUN KOMITBIOTEPHBIX
MpaBOHAPYIICHUH 1 HHIIUICHTOB

JaHHBIX  TIpH
MPECTYIICHUH,

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-4 CnocobGeH npoBOAHTH

AKCHEPTU3y MpH

MPECTYIUICHUH, TPaBOHAPYIICHUH U MHIIUACHTOB

HanmenoBanmue
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

Ne
n/m

dopma oOyyeHus

Ounas
(cemectp)

31516171910

1 {1 136panHbIe BOIPOCH
MHPOPMALIIOHHON
Oe3omacHOCTU

+ |+

2 |KommerorepHas
KPUMHUHAJIMCTUKA

3 |[IpaBoOXpaHHUTEITHLHEIE
OpraHsbl

4 |PaccnegoBanue
KOMIBIOTEPHBIX
WHIIAIEHTOB

5 |OkcrryaTanoHHast
HpaKTHKa

pacci€agoBaHu  KOMITIBIOTCPHBIX

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:




JucuuiuinHa «KOMIBIOTEpHBIN aHanM3 JaHHBIX» OTHOCUTCS K 4YacTd, (OpPMHUPYEeMOH Y4YacCTHHUKaAMH
oOpa3oBareNbHbIX OTHOIIEHUH, yueOHoro twrana OIl mo Hampasiaenuto mnoarotoBku 10.05.05 -
bezonacHocTh MH(OPMAIMOHHBIX TEXHOIOTUN B IPAaBOOXPAHUTENBHOU cdepe.

JucuuminHa «KoMIbIOTEpHBIN aHaIU3 TaHHBIX» U3ydaeTcs B 1 cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIHUILUIMHEL: 4 3.€.

Ounas: 4 3.e.
Bun yueOHo# paboTh (BCSEI;ZEOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast paborta 64
Jlexmm (Jlextmm) 32
JlaGoparopnsie (J1ab. pab.) 32
CamocrositensHas padota (CP) 44
OK3aMeH 36
3.2.ConepxaHue Kypca:
No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
1 cemectp
1 DJeMeHThI TEOpUU > 13| a4 JlaGoparopHas
BEPOSATHOCTEN pabora
2 JluckpeTHbIE JlaGoparopHas
CllydaiiHble pabora;
BEJIMYMHBI 3124 KontponbsHas
pabora
3 HenpepriBHble JlaGoparopHas
CIIy4aiiHble 312 ]6 pabora
BEJIMYMHBI
4 JloBepuTenbHbBIE > 13| a JlabGopatopHas
HWHTEPBaJIbI pabora
5 HcneiTanue runores 3 3 ) JlabGopatopHas
pabora
6 WNuTtepnionsmus u JlabGopatopHas
AKCTPANOJISAIINS pabora;
3 (13| 4
KonTtponbHas
pabora
7 [Tapnas nuHeitHas JlabGopatopHas
perpeccus 31372 pabota; Cpes
8 MHoxecTBeHHAs JlabGopatopHas
JTUHEHHas 2 1312 pabora
perpeccust
9 I'erepockenacTuuHo 313 |4 JlaGoparopHas
CTb pabora




10 ABTOKOppEIAIML JlaGoparopHas

pabora

11 MynbTUKOIUIMHEAPH JlaGoparopHas

OCTb pabora;

KontponpHas
pabora

12 Bpemennslie psiibl JlaGoparopHas
pabora;
KontponpHas
pabora

Tema 1. DuiemenTsl Teopuu BepositHocTel (ITK-4)

Jlekumus.
Krnaccuueckoe, cTaTHCTUYECKOE M TEOMETPUUYECKOE OIpeieiieHre BeposITHOCTU. DopMysibl KOMOMHATOPUKHU
(coueraHus, pa3MelIEHUs MEPECTAaHOBKU C TMOBTOPEHHUSIMH U Oe3 moBTopeHHil). TeopeMbl clokeHUs U
YMHOKEHHUS BEPOSTHOCTEN. YCiIoBHas BeposTHOCTh. Popmyia baiieca. [loBropenne ucneiranuii. @opmyia
bepnymu.

JlaGopaTopHbie padoThbI.
1.V onHoro uenoBeka UMeeTcsl 7 KHUT, a y Apyroro — 9. CKOJIbKUMH CIIOCOOaMH OHU MOTYT OOMEHSTh
JpyT y Apyra JiB€ KHUTH Ha JIB€ KHUTH?
2. B coctaB cOOpHOI1 BKJIIOUEHBI 2 BpaTapsi, 5 3alIUTHUKOB, 6 MOTY3alUTHUKOB U 6 HaraIaromuX.
CkonbKHMH CITIOCO0aMU TPEHEP MOXKET BBICTABUTH Ha TOJIE KOMAH]Ty, B KOTOPYIO BXOJIUT BpaTapb, 3
3allIUTHUKA, 4 TIOy3alllUTHUKA U 3 HamaJarommx?
3. CKOTBKHMH CTIOCO0aMU MOXKHO Pa3JIoKUTh B JIBa KapMaHa 9 MOHET pa3HOTO JOCTOWHCTBA?
4. CKOJBKO cloBapel Ha0 U3aTh, YTOOBI MOXKHO OBLIO HETIOCPEICTBEHHO BBIMOIHATH IEPEBOJIBI C THOOOTO
U3 IIATH S3BIKOB: PYCCKOTO, aHTIIUKUCKOTO, (hPAHITY3CKOTO, HEMEIIKOTO, HTAIbSTHCKOTO Ha JIF000H Ipyroi u3
STHUX TATH SI3BIKOB?
5. Y mams1 2 s6m10ka, 3 rpymu u 4 anenbcuaa. Kaxplit 1eHh B TeUEHUE JEBATH JHEH OHA BBIJIACT CHIHY I10
ofnHoMy 11oy. CKOIBKMMH CITIOCO0AaMU 3TO MOXKET OBITh CAeIaHO?
6. CKOJIBKO MO>KHO TIOCTPOUTD PA3IMUHBIX IPSIMOYTOJIBHBIX MMapalIeNICUIEA0B, €CIH JIMHA KaXKI0Tr0 eTo
pedpa MOKET BBIpAXKaThCs JIFOOBIM 1IETIBIM YrciioM oT 1 10 10?
7. Ilo utoram sK3aMeHAllMOHHOW CECCUM U3 35 CTYICHTOB OTJIMYHYIO OTMETKY MO MaTreMaTU4eCKOM JTOTUKE
uMenu 14 ctyneHToB, o ¢usuke — 15, mo nmemaroruke — 18, 1o soruke u Gu3nKe — 7, MO JIOTHKE U
negaroruke — 9, mo ¢pusmKe U nexparoruke — 6, Mo Bcem Tpem npeameraM — 4. CKOJIBKO CTY/ICHTOB
MTOJTYYHJTA XOTS OBI TTO OHOM OTJIMYHON OTMETKe?
8. 13 60 BompoCoB, BKIIOUEHHBIX B 3K3aMEH, CTyJIeHT nmoArotoBuia 50. KakoBa BeposSTHOCTH TOTO, YTO U3
MPEJIOKEHHBIX eMy TPEX BOIPOCOB OH 3HAET /Ba?
9. Ha onuH psig u3 ceMu MECT CIIyJailHbIM 00pa3oM paccaKMBaroTcs 7 yenoBeK. HallTu BepoSTHOCTH TOTO,
YTO TPU ONPEACTEHHBIX YEJIOBEKa OKAXKYTCS PSIAOM.
10. U3 ypHbI, conepxkarieit 9 6enbix, 9 uépHbIX, 9 cMHUX U 9 KpacHBIX IIapOB, Hay/lady U3BJICKAOTCS 3
mapa. Haiitu BeposSTHOCTB TOTO, YTO 3TO OyayT Oenble Wi YEPHBIE HIaphl.
11. B knacce 20 aeBouek u 10 mansuukoB. K ypoky He Beinmonnunu /{3 4 neBouku u 3 MajapuuKa. Y UUTENNb
Hay/ia4y BbI3bIBAaCT yUeHHKA. KakoBa BEPOATHOCTH TOTO, YTO a) YUCHHUK HE BhIMOIHWI J[3? 0) BhI3BaHHBII
YYEHUK He BBITIOJHUI /I3 1 3T0 ObLT MaJTbunK?

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
st cnenyrorux 3aaa4 B Excel coctaBuTh Tabnuity pacnpeesieHusi BEpOSATHOCTEH, HAWTH MaTeM.
OXUJIaHUe, TUCTIEPCHIO, CTAaHJAPTHOE OTKIOHEHHUE, TOCTPOUTH MOJIUTOH YaCTOT U MHTETPAIbHYIO (DYHKITUIO
pacmnipenenenus. Beraucnenus u noctpoenus B 3.tadbmunax (Excel, Calc).
1. Mana tabmuna pacnpenenenus [ICB: x1=3, p1=0,2; x2=5, p2=0,7; x3=8, p3=0,1.
2. JI51st UIrpoBOTO OKTa3pa ciiydaiHas BeIM4rnHa X - KOJIU4eCcTBO O4koB 1, 2, 3,4, 5,6, 7 u 8.
3. I3 25 KOHTPONBHBIX pabOT, CPEIU KOTOPHIX 5 OLIEHEHBI HA "OTIUYHO", HAyTa ]l U3BIEKAIOT 3 PabOoTEHI.
Cryuaiinas BenmuurHa X - YUCIIO "OTIUYHBIX" paboT B BBIOOPKE.



4. BeposiTHOCTB nIONIaaHus cTpeka B 1eab pasHa 0,7. CTpenok, uMest 6 maTpoHOB, BEAET OTOHB 10
IIEPBOTO NOMAJaHUs WK A0 IOJHOIO U3pacXoA0BaHus Bcex naTpoHoB. CilydaliHas BeIMYMHA X - YUCIIO
U3pacX0[0BaHHBIX NaTPOHOB.

5. BeposiTHOCTh nonaaanus crpesika B ueib paBHa 0,7. Ctpenok, umest 6 maTpoHOB, es1aeT 6 BHICTPEIIOB B
muiieHb. CiyyaliHasi BeTuyuHa X - YUCIIO MOoNaJaHuil.

Tema 2. Iuckpernsble ciay4daiinbie Beanunnsbl (ITK-4)

Jleknus.
JluckpeTHble ciayuaiiHble BenuuuHbl. Yucnosble xapakrepuctuku JICB. Ilonuron ugacror. MHTerpanpHas
¢bynkuus pacnpenenenus. PapHomepHoe pacnpeneneHue. bunomuansHoe pacnpeneneHue. Pacnpenenenue
Ilyaccona. ['eomerpuueckoe pacupenenacHue. [ unepreomeTpudeckoe pacipeaeacHue.

JlaGopaTopHbie padoThbI.
s cnenyromux 3ana4d B Excel'e coctaBuTh Tabnuily pacnpeaeneHus BEpOSITHOCTEH, HAWTH MaTOXXUIaHNUE,
JHCTIEPCUIO, CTAHAPTHOE OTKIOHEHHE, IIOCTPOUTD MOJIUIOH YaCTOT U UHTETPATIbHYIO (PYHKIIUIO
pacrpeneneHus BepOsITHOCTEN:
1. UrpanbHas kocTh d6 Opocaercs oguH pa3. CiyuaiiHas BeTUYHWHA X - YACIIO BBIMABIINX OYKOB.
2. Monera 6pocaercs 5 pa3. CinyyaifHasi BelmurHa X - UUCIIO BBIIABIIUX «OPIIOBY.

3. B kaure 800 cTpaHull, BEpOATHOCTh BCTPETUTH onedarky Ha ctpanuue 0,0025. Cinyyaiinas BenuyuHa X —
KOJIMYECTBO CTPAHUIL C ONl€YaTKaMHU.

4.V cTpernka TpU marpoHa, BEPOSTHOCTh MOPA3UTh MUIIIEHb TP ogHOM BeicTpene 0,9. Ctpensba Beaércs
100 10 IepBOro nonagaanus, 1100 10 U3pacxo0BaHMs Bcex narpoHoB. CiayyaiiHas BelMYnHA X - YHCIO
M3pacXOJ0BAaHHBIX MAaTPOHOB.

5. B xopobke 6 kapannaiei, 4 u3 kotopsix npocteie. CirydaiiHo BeiOupatorcs 3 kapanaama. CioyvaiiHas
BEJIMYMHA X - YUCJIO MPOCTHIX KapaHalei B BEIOOpKe.

6. [lansl aBe HezaBucumbie JICB, 3anaHHble caeayonMMH TaOIUIIaMu pacTpeieIeHUs] BEPOSITHOCTEN: X
xi234
pi 0,6 0,3 0,1
nyY
yil23
qi 0,10,20,7
- Haiitu mar. oxxunanue cnydaitaoi BenmnuuHbl Z = XY IBYMs CIOCO0aMU: a) COCTaBUB MPEIBAPUTEITHHO
Ta0NUIly pactpeielieHrs: BEPOSTHOCTEH BeTMUUHbI Z, 6) ucnoib3oBars cBoiictBo M(XY) = M(X)M(Y).
- Haiitu nqucniepcuto cirydaiinoit Benuauabl A = X + 2Y nBymst criocobaMu: a) COCTaBUB MPEIBAPUTEIHHO
Ta0NUIly pactpeesieH!s] BEpOSATHOCTEH BeTUIHUHEI A, 0) ncnonbs3oBath cBoiicTBa D(X +Y) = D(X) + D(Y)
u D(kX) = k2D(X).

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
s cnenyromux 3a1a4d B Excel'e coctaBuTh Tabnuily pacupenenaeHus BEpOSITHOCTEH, HAWTH MaTOXXUIaHNUE,
JHCTIEPCUIO, CTAHJAPTHOE OTKIOHEHHE, IIOCTPOUTD MOJIUIOH YaCTOT U UHTETPATIbHYIO (DYHKIIUIO
pacnpeeneHus: BEpOsSTHOCTEN:
1. Y3 25 KOHTPONBHBIX pabOT, Cpeu KOTOPHIX 5 OIICHEHBI HAa «OTIIMYHOY», HAyTaJ U3BJICKAIOT 3 pabOTHI.
CrnydaitHas BenmruanHa X - YUCJIO «OTIIMYHBIX» PaboT B BEIOOPKE.
2. BeposiTHOCTh ONafaHus CTpelika B 1eib paBHa 0,7. CTpenok, umes 6 maTrpoHOB, BEIET OTOHb /10
IIEPBOTO MOIAIaHUs WU J0 MOJHOIO U3PaCcX0/I0BaHUs BceX MaTpoHoB. CiyyaiiHas BenuurHa X — YUCIIO
M3PaCXO0BAHHBIX MATPOHOB.
3. BepoatHocTh nonaganus crpeska B neiab paBHa 0,7. CTpesnok, nMes 6 maTpoHOB, J1€1aeT 6 BHICTPEIOB B
MuieHb. CiiydaitHas BenuunHa X — YUCIIO NOMaIaHH.

Tema 3. HenpepbiBHbIe ciiyyaiinbie BeJuuuHbl (ITK-4)
Jlekumus.



HenpepriBHble ciydaiinble BenuuuHbl. Yucnosble xapaktepuctuku HCB. IlnotHocTh pacnpeneneHus
BeposATHOCTeH. MHTerpanpHas (YHKLIMS paclpeneieHus BeposTHOCTeil. PaBHOMepHoOe pacmpenerneHue.
IlokazatenbHoe  pacmpenenenue. HopmanbHoe — pacnpenenenue.  Pacnpenenenne  CTbroneHTa.
Pacnpenenenne dumepa. Pacnpenenenue xu-kpagpar.

JlaboparopHbie padoThbI.
1. ABTOOYCHI HIYT CTPOTO 10 pacnucanuio. aTepsan nprwkenust 7 MuH. HaliTu: a) BEpOATHOCTH TOTO, YTO
MacCaKup, MOJOMISIIINN K OCTAHOBKE, OyJIET OXKHUIATh OYEPEIHON aBTOOYC MEHEee ABYX MUHYT; 0)
BEPOSATHOCTH TOTO, YTO MACCAKUP, MOIOIIEAIINNA K OCTAHOBKE, OyIeT 0KUAaTh OUuepeiHOi aBToOyC He
MeHee
TpEX MUHYT; B) MaTeMaTHUECKOEe OKHJIaHUE U CPEIHEE KBaIPaTHYECKOe OTKIIOHEHHE CIy4YailHON BETHUNHBI
X — BpeMeHU OKHJIaHUs TacCakHpa.
2. Tloka3zarenpHOE pacrpenesieHre 3aaano mpu X > 0 murotHocThIo f(X) = Sexp(— 5x). TpeOyercs: a)
3anucaTh BeIpakeHue A QYHKIMK pacipezesieHus; 6) HalTH BEpPOSITHOCT TOTO, UTO B Pe3yibTaTe
ucrbITanus X nmonagaeT B mHTEpBa (1;4); B) HAWTH BEpOSTHOCTH TOTO, YTO B PE3YIbTATE UCTIBITAHUS X > 2
; T) Berarciutbh M(X), D(X), o(X).
3. JnuHa X HEKOTOPOH JeTaJId MPEACTABISIET CO00M CIIyJailHY 0 BETMYHUHY, PACTIPEACICHHYIO 110
HOpMaJIbHOMY 3aKOHY pachpezesieHus, U UMeeT cpeaHee 3HadeHne 20 MM U cpefiHee KBaIpaTuyecKoe
oTkinoHeHue — 0,2 MM.
Heo6xonumo:
a) 3anMcarh BhIpa)kKeHHE TUIOTHOCTU paclpeieIeHHs;
0) HAliTH BEpOSITHOCTh TOTO, YTO JUIMHA JAeTalu OyaeT 3akimodeHa Mexay 19,7 u 20,3 mMM;
B) HAalTH BEPOSITHOCTH TOTO, YTO BEJIMYMHA OTKJIOHEHHS He mpeBbimaet 0,1 mM;
T') ONPENeNnTh, KaKOM MPOLEHT COCTABIISIOT JE€Talu, OTKIIOHEHHUE KOTOPBIX OT CPEIHETO 3HAYEHUS HE
npessbiaer 0,1 mMm;
1) HalTH, KAaKUM JIOJDKHO OBITH 33JIaHO OTKJIOHEHUE, YTOOBI MIPOIIEHT JIeTajei, OTKIOHEHUE KOTOPBIX OT
CPEIIHETO He MPEBBIIIAET 3aAaHHOTO, TOBLICHIICS 10 54%.
4. Haiitu untepBan (x12,x22), B KOTOpbIi ciaydaiinas BenuurHa X2 ¢ 10-10 cTeneHsMu cBOOO/bI MOMagaeT ¢
BEpOSITHOCTHIO, paBHOii 0,9.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. [TokazarenbpHOE pacmpenenaeHue 3a1ano npu x > 0 mmoTHocThio f(X) = exp(— x). Tpebyercs: a) 3anmucarh
BBIpaXKeHHE ISl PyHKLNU pacripeneseHus; 0) HaiTh BepOSATHOCTb TOTO, YTO B pe3yJIbTaTe UCIBITaHUs X
nonazgaeT B uHTEpBa (1;2); B) HAWTHU BEpOSITHOCTH TOTO, UTO B PE3YJIbTATE UCIIBITAHUSA X > 2 ; T)
BeruncnTh M(X), D(X), o(X).
2. Oynkmus pacnpenenenus umeeT B 0 mpu x<=0; x/2 npu 0<x<=2; 1 npu x>2. HaiiTu BeposiTHOCTH
toro, uro CB nmpuMer 3HaueHus B cueAyomux naTepaiax: a) [1;3), 6) (1;3), B) (1;5), r) (0,5;1,5). Haiitn
TJIOTHOCTH BEPOATHOCTH.

Tema 4. /loBeputesibubie nHTEepBaJbI (I1K-4)

Jlexnus.
WHTepBasibHbIE  OLIEHKHM MapaMmeTpoB. JloBepuTenbHass BepOATHOCTb. OpHO- U JIBYyCTOPOHHHE
JOBEpUTENIbHbIE ~ MHTEpBajbl.  JlOBEpUTENbHbIE MHTEpBajbl Ul  MAaTEeMAaTHYECKOTO  OKUAAHUS.
JloBepuTeNbHbIE MHTEPBAJIbI ISl BEPOSITHOCTU. [loBepHuTenbHBIE HHTEPBAIIBI A qucnepcuu. [lonpaska Ha
KOHEUHBIN 00BhEM TeHEepaJTbHON COBOKYITHOCTH.

JlaGopaTopHbie padoThbI.
1. ABromar, paboTarolIHii Co CTaHIAPTHBIM OTKJIOHEHHEM © = 3 T, (pacyer uaii B mauku. [IpoBenena
ciryyaitHast BbIOOpka oobeMoM n = 40 mauek. CpeqHuii Bec mayku yas B BIOOpke 79 r. Haiitu
JIOBEPUTEINIbHBII MHTEpBAJI Ul CPETHETO BECA IIAYKU Yasli B TEHEPAIbHONW COBOKYITHOCTH C JOBEPUTEIBHOM
BEPOSATHOCTBIO p = 99%.

2. Kakum nomxeH ObITh 00beM BBIOOpPKH B 331aue 1, eciin TpedyemMast IuprUHa TOBEpUTEILHOTO HHTEpBaja
0,5r?



3. ABromar (acyer yaii B mauku. [IpoBenena ciydaiinas Beioopka o0bemMoM n = 40 nmauek. CpenHuii Bec
MayKy yasi B BBIOOpKE 79 T, BEIOOPOUHOE CTaHIAPTHOE OTKIOHEHHE S = 3 I. OnpesenuTh JOBEPUTEIbHBIN
MHTEPBAJI JJIs1 CPEHETO BECa MMa4YKH Yasi B TeHEPAJIbHOM COBOKYITHOCTHU C I0BEPUTEIBLHON BEPOSTHOCTBIO P
=99%.
4. KakuM 107keH ObITh 00beM BBIOOPKH B 33j1a4e 3, eciin TpedyeMasi IIMpHUHA T0BEpUTELHOTO HHTEpBaja
+0,5 1r?
5. [IpoBenena Beroopka oobema n = 1000 mt. 120 u3 HUX okazanuck OpakoBaHHBIMH. HaliTn
JIOBEPUTEIIbHBIN HHTEPBAJI J0JIM OPaKOBaHHBIX M3/IEJIHIA B TE€HEPAIbHON COBOKYIHOCTH JUISl IOBEPUTEIBHOM
BEPOSATHOCTH p = 99%.
6. KakuMm momxeH ObITh 00b€M BEIOOPKH B 3a7aue 5, eclii Tpedyemast IMpUHA TOBEPUTEIBHOTO HHTEpBaja
+0,003?

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
CoOparsp B rpymnre JaHHbIe IO POCTY M Macce CTyleHTOB. HaliTi 1oBepUTeIbHbIC MHTEPBAJIbI IJIs1 CPETHETO
pOCTa U CpPEeTHEH MACChl B TEHEPAIIbHON COBOKYIIHOCTH CTYAEHTOB aKaJEMUU C JJOBEPUTEIBHOMN
BEpOSATHOCTHIO p = 90% Ha OCHOBaHWU COOPAHHBIX JAHHBIX.

Tema S. UcnibiTanue runores (IIK-4)

Jlexknus.
IIpoBepka craructudyeckux rumnore3. [IpoBepka THIOTE3 € IMOMOIIBIO JOBEPUTEIBHBIX HHTEPBAJIOB.
HaGmronaemblii ypoBeHb 3HaumMmocTu (p-3HaueHue). IIpoBepka mapamerpuueckux rumnore3. IIposepka
HenapaMeTpUUECKUX TMIOTES.

JlaGopaTopHbie padoThbI.
1. ABromar, paboTarolyii co CTaHAAPTHBIM OTKJIOHEHHEM 6 = 1,5 T, ¢acyeT yail B Mauku cO CpeTHUM
BecoM a = 80 1. B ciyuaiiHoit BIOOpKe o0beMa n = 16 nauek cpeanuit Bec 78,5 . Hamo mu oTperynupoBarsb
aBTomar? JloBepuTenbHas BEpOATHOCTH p = 99%.
2. CtaHOK, paboTaromuii Co CTaHAAPTHBIM OTKJIOHEHHEM G = 0,4 MM, MPOU3BOAMT JIETAIIN CPEIHEH TTMHBI
a =30 mM. B ciryqaitHoii BeIOOpKe 00beMa n = 25 netaneit cpenussa puHa 30,1 M. [IpaBuibHO i
HacTpoeH cTaHok? JloBepurenbHas BEpOSTHOCTh p = 95%.
3. IIpon3BoaUTENL YTBEPHKIAET, UTO CPEIHUI BEC IUIMTKU LIOKoaAa He MeHblIe a = 50 rp. MHcnekrop
orobpai 10 mumTok mokonaaa u B3Becwt. Mx Bec okazancs 49, 50, 51, 52, 48, 47,49, 52,48, 51 r
COOTBETCTBEHHO. He nmpoTuBopeunT au 310 yTBEpKACHHIO pon3BoauTens? [Ipennonaraercs, 4To Bec
IUTMTKY [IOKOJIaJIa paclpeielieH HopMaiabHO. JloBepUTeEnbHas BEPOSTHOCTD P = 95%.
4. ITpon3BOAMTENb YTBEPHKIACT, YTO 01 OPAaKOBAHHBIX M3JENUI HE TPeBOCXOAUT 7%. B ciyuaitHoit
BbIOOpKE 00bema n = 150 uznenuit okazanoch 16 OpakoBaHHBIX U3AeAHi. He mpoTHBOpEUUT JIK 3TO
YTBEPKACHUIO pon3BoauTens? JloBepuTenbHas BEpOATHOCTH p = 99%.
5. MuBectunus 1 paccuntana Ha nl = 14 net, aucnepcust exxerogHbix npuobuieit s12 = 15%2. aBectunus
2 paccunTana Ha n2 = 12 ner, qucnepcus exXeroanbix npuosuiet s22 = 20%?2. Ilpeanonaraercs, 4To
pacrpe/ie/leHue eXEeTOAHbIX MPUObUIEH Ha MHBECTULIUYU MTOAYMHAETCS HOPMAIbHOMY 3aKOHY
pactpenenenus. PaBHbl nmu pucku uaBecTHuil 1 n 2? JloBeputenbHas BEpOATHOCTD p = 99%.

6. Apromar 1 u aBToMart 2 (acyror yait B mauku. CTaHgapTHBIE OTKJIOHEHUS 61=0,5Truoc2=1r1
COOTBETCTBEHHO. B ciryvaitHoii BIOOpKe oObema nl = 12 mauek ajist aBromara 1 cpennuii Bec 81 1. B
ciry4yaiiHO# BeIOOpKEe oObema n2 = 16 mavek a1 apromara 2 cpennuii Bec 80 1. BepHo i, 4To 06a aBTomara
¢acyroT yail B mauku OAMHAKOBOTO cpeaHero Beca? JloBepurenbHasi BEpOITHOCTH p = 99%.

7. st mpou3BOACTBA KaK0i 3 nl = 12 meTtaneit mo mepBoi TEXHOJIOTHH OBIJIO 3aTPaveHo B cpeaHeM 25 ¢
(Be1OOpOuHas aucnepcus s12 =1,5 ¢2). Jlnsg npousBoacTa Kakaoi u3z n2 = 11 meraneit mo BTopoi
TEXHOJIOTUH OBLIO 3aTpaueHo B cpeaHeM 23 ¢ (BeiOopouHas aucrnepcus s22 = 2 ¢2). MoHO Ji caienarhb
BBIBO/I, YTO IO MEPBOM TEXHOIOTUU TpeOyeTcs B cpeHEM OOJIbIIe BPEMEHHU IJIs TPOU3BOACTBA OJTHOM
neranu? JloBepurenbHas BEpOITHOCTb p = 99%.

8. Jlyist mpou3BoACTBa Kaxaou u3 nl = 51 geTaneit mo mepBoil TEXHOJIOTHH OBLIO 3aTPavyeHo B cpeHeM 32 ¢
(BeIOOpOUHas aucnepcus s12 =9 c¢2). Jlyis npou3BoAcTBa Kaxaou u3 n2 =41 aeraneit mo BTopoit
TEXHOJIOTUH OBLIO 3aTpaueHo B cpeaHeM 28 ¢ (BbiOopouHas aucrnepcus s22 = 4 ¢2). MoHO Jia caienarhb
BBIBO/I, YTO IO MEPBOM TEXHOIOTUU TpeOyeTcs B cpeHEM OOJIbIIe BPEMEHH JIs TPOU3BOACTBA OJTHOM
neranu? JloepurenbHas BepoITHOCTb p = 90%.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.

1. ITpoBoaMIMCh HCTIBITAHUS HOBOTO JIeKapcTBa. B skcniepumenTe yyactBoBasid nl = 2000 My»4uH u n2 =
2500 >xenmuH. Y 40 myxuuH 1 70 XKSHIIUH HaOMI0MaIuch T0009HbIe AG(EKThI. MOXHO JIN yTBEPKIATh,
9TO 000YHBIE A3PPEKTHI OT HOBOTO JIEKAPCTBA Y KEHILMH BO3HUKAIOT Yallle, YeM Y MY>KUUH?
JloBepurenbHast BEpOATHOCTB P = 99%.

2. MOXHO 1 yTBEPKAaTh, YTO IIMHBI 3aBOJIOB | ¥ 2 UMEIOT pa3HYI0 H3HOCOYCTOMYNBOCTH? JloBepUTebHas
BEPOSITHOCTB P = 99%.

Homep mammnsbl X --- paccTosiHUE 711 IIWMH 3aBoja 1, ThIC. KM Y --- pacCTOSIHHME JJIS IIWH 3aBOJa 2, ThIC. KM
162,461,8

261,862,3

3 63,2 60,6

457,459,2

559,6 62,1

3. CryzneHThI claBajid SK3aMeHbl IO MaTeMaTuke U gusuke. EcTh 11 cBA3b MEXIY pe3yinbraTaMu
sk3amMeHOB? JloBepurenbHas BEpOSTHOCTh 99%.

Pesynprarel 5K3aMeHOB 10 MaTeMaTrke Pe3ynbprarhl SK3aMeHOB 10 (U3UKe MATh YEThIpE TPU ABa

sate 20 17 12 6

yetbipe 22 1517 5

Tpu 21 19 20 12

nBa98718

Tema 6. UnTepnoasinus v d3xcrpanoasiuus (ITK-4)

Jlekumus.
TabnuuyHoe 3amanve (yHKOUH. Y36l HHTEpHONAIUU. PaBHOOTCTOsIIME y31bl.  WHTEpromsmwms.
OkcTpanoysinusa. Annpokcumanus. KycouHo-nuHelHass uHTepnofanus. KsaapaTthyHas HMHTEPHOJSALMS.
[Tapabonuyeckas natepniossnus. Cxema Diitkuna. [TommaoMm Jlarpanxa.

JlaboparopHbie padoThbI.
JlaHbl 3HaUeHHU Kypca JoJuiapa 3a ISTh NOCJIEeI0BaTeNIbHBIX OHEAEIbHUKOB. [locTponTh
MHTEPHOJISILIMOHHBIE MOJENH, SKCTPANIOJINPOBATh 3HAUEHHE B CIEAYIOIIMI NOHeAeNnbHUK. [locTponuTs
JIMHEWHYIO alllIPOKCUMUPYIOILYO MOJAEIb.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Br16paTh npou3BoibHYI0 TaOIMYHO 3a/1aHHYI0 QYHKIIMIO C YETHIPHMS pABHOOTCTOAIUMU y3naMu. Ha
OCHOBaHHUU IKCTPANOJISIIUOHHBIX MOJIEJIeH CIIPOrHO3UPOBaTh 3HaYeHHE (DYHKIIUH B MSITOM y3ie. [loctpouts
KBaIPaTUYHYIO allPOKCUMHUPYIOLTYI0 MOJENb.

Tema 7. Ilapuas auneiinas perpeccus (ITK-4)

Jlekumus.
[Tapnas nunelinas perpeccus. OneHKa MmapaMeTpoB MOJAEIHM METOAOM HamMeHbImX kBanaparoB (MHK):
CUCTeMa HOpPMaJIbHbIX YypaBHeHMIl. MuTeprperauus ko3dduumentoB ypaBHeHus perpeccun. OreHKa
aJIecKBaTHOCTU MOJENHU: HaJIMYhe CBA3M MEXKIY IEPEeMEHHbIMH, aHaliu3 JAucrepcud, KoddduuueHt
nerepmuHaiun  R2, F-xpurepuii @umepa 3HAYUMOCTH ypaBHEHMST B 1ejoM. (CBOMCTBAa OIEHOK
KOO(P(UIIMEHTOB  PETPecCHr:  HECMEIIEHHOCTh,  3(PQPEKTUBHOCTh,  COCTOATEIBHOCTH.  Teopema
lNaycca-MapkoBa. O1LleHKM CTaHIAPTHBIX OTKJIOHEHHI OILICHOK MapaMeTpoB perpeccuu. JloBepuTenbHbIE
WHTEpBaJbl Kod(pduimenToB perpeccuu. OleHKa 3HAYUMOCTH KOA(DOUIIMEHTOB MOJEIH IO KPUTEPHUIO
CrrromeHTa.

JlaGopaTopHbie padoThbI.
[Tpu 06cnenoBaHUY MATH MPEATPUATHH IMOIYICHBI TaHHBIE O 3aBUCUMOCTH CE0ECTOMMOCTH €TUHUITBI
uzaenus (y, ThiC. py0.) OT BEIMUMHBI BBIITYCKa MPOAYKUUH (X, THIC. IIT.):
x23456
y191,71,81,6 1,4
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[Tonarasi, 4To MeX 1y MEPEMEHHBIMU UMEET MECTO JIMHEWHAs 3aBUCHMOCTbD, TOCTPOUTH BHIOOPOUHOE
ypaBHEHHE JTMHEHHON perpeccuu, HaiTH KOA(PPUIUEHT KOPPEIAIH, KOAPPUIUEHT TeTePMUHALIUH, UX
WHTEPBAIILHBIC OIICHKU M OI[EHKU MTapaMeTPOB YPABHEHHsI, TPOBEPUTH TUIIOTE3bI 00 UX CTATHCTHYECKOM
3HAUUMOCTH TI0 OT/EIBHOCTH U TI0 BCEH MOJEINN B IIETIOM, ONPEACTUTh HHTEPBAILHBIC OLEHKH JIUIsl CPeTHUX
Y MHIUBHIyaJIbHBIX TPOTHO3HBIX 3HAYCHU.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
Nmerotcs nannbie 3a 10 Hepenb pekiiaMHON KaMITaHUK: HEeJleTbHbIE 00beMBbI ITPoJax (Y, ThIC. py0.) U
pacxozbl Ha pekiamy (X, ThIC. pyo0.).
x586539124310
y 7276 78 70 68 80 82 65 62 90

[Tonarasi, 4To MEX Iy IEPEMEHHBIMUA UMEET MECTO JIMHEWHAs 3aBUCHMOCTbH, TOCTPOUTH BHIOOPOYHOE
ypaBHEHHUE JTUHEHHOM perpeccuu, HauTH Kod(pPUImeHT Koppesuu, KodhPUIMeHT feTepMUHALIAN, UX
WHTEPBAIbHBIC OLIEHKU M OIICHKH MapaMeTPOB YPABHEHUS, TPOBEPUTH TUTIOTE3bI 00 UX CTATUCTHYECKOM
3HAUUMOCTH TI0 OT/ICTBHOCTH U TI0 BCEH MOJIENN B II€TIOM, OTIPE/ICIUTh HHTEPBAILHBIC OLIEHKH JIJISI CPETHIX
Y MHIUBUIYAJIBHBIX POTHO3HBIX 3HAYCHUH.

Tema 8. MHoxecTBeHHas1 inHeiiHas perpeccust (IIK-4)
Jlexknus.
MHOXecTBEeHHas JMHeHas perpeccus. TpeOoBaHus K (hakTopaM, BKJIIOYaEMBIM B MOAETb. MaTpudyHOe
npencrasienue oreHok Mo MHK. Omenka 3HaYMMOCTH OTJENBHBIX (PaKTOPOB MHOKECTBEHHOW PErpecCHH.
Wutepnperanus Ko3pPUIMEHTOB ypaBHEeHUs perpeccun. OIeHKa aJieKBaTHOCTH MOJICNU: HAJIM4HE CBSI3U
MEXy EpEeMEHHBIMH, aHAJIN3 AUCTIEPCUH, K03 DUIIMEeHT MHOXKEeCTBEHHOH neTepMuHanuu R2, F-kpurtepuit
®umiepa 3HAYMMOCTH ypaBHEHHUS B 1eJoM. «CTaHaapTHbIE OMUOKN» KO3 uImeHToB perpeccun. OreHka
3HaYMMOCTH COBMECTHOI'O NPEAEIBHOIO BKJIaJla IPyNIbl IEPEMEHHBIX ¢ noMolblo F-tecra. 3aBUCUMOCTD
Mexay F- u t- cratuctukamu. CKkoppeKkTupoBaHHbIN ko3 duument nerepmunanyu R2.

JlaboparopHbie padoThbI.
3a 10 mecsueB coOpaHbl JaHHbIE, TO3BOJIAIONIUE MTPEAIION0KUTh, YTO 00BEM MPEIOKEHHS TOBApa y
JIMHENHO 3aBUCUT OT LIEHBI TOBapa X1 M 3apIuiaTel COTPYAHHUKOB X2.
y 203530456070 7590105110
x1 10 1520254037 43 3540 55
x2121099886445
[TocTpouTs BHIOOPOYHOE ypaBHEHHE MHOKECTBEHHON PErpeccHy, HAaMTH KO PUIIMEHTH KOPPEIALUHY,
K03((HUIIMEHT MHOKECTBEHHOH JIETePMHUHALIMH, UX WHTEPBAJIbHBIC OLIEHKU U OLICHKH MTapaMeTpOB

YPaBHCHUS, IIPOBCPUTH I'MITIOTC3bI 00 UX CTAaTUCTUYECKON 3HAYUMOCTH II0 OTACIIbHOCTH U 110 Bceit MOJICJIN B
eJIoM, OIpCACINTD MHTCPBAJIbHBIC OLICHKU JIA CPCAHUX U UHAUBUAYAJIbHBIX IIPOTHO3HBIX 3HAYCHUM.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

3a 10 mecsitieB coOpaHbl JaHHBIE, TTO3BOJISIONINE MPEANIONIOKUTh, YTO 00BEM MPEAJIOKEHUS TOBapa y
JINHETHO 3aBUCHUT OT IIEHbI TOBapa X1 M 3apruiatbl COTPYAHUKOB X2.

y 7590 105 110 120 130 130 130 135 140

x1 43 3538 555035405545 65

x26445312312

[TocTpouTs BHIOOPOYHOE ypaBHEHHE MHOKECTBEHHON PErpeccHy, HAaMTH KO PHUIIMEHTHI KOPPEIALUY,
K03((HUIIEHT MHOKECTBEHHOH JIETePMHUHALIMH, UX WHTEPBAJIbHBIEC OLIEHKU U OLICHKH MapaMeTpoB
YpPaBHCHUS, IIPOBCPUTH I'MITIOTC3bI 06 HUX CTaTUCTUYCCKOM 3HAYMMOCTH II0 OTACIIBbHOCTHU U 11O BceH MOACIIHU B
eJIoM, OIpCACINTDG MHTCPBAJIbHBIC OLICHKU JIA CPCAHUX U UHAUBUAYAJIbHBIX IIPOTHO3HBIX 3HAYECHUU.

Tema 9. I'erepockenacTuunocts (I1K-4)
Jlekuus.

['eTepockenacTUYHOCTL: OMNpeAeNeHUe, MPUUYMHBI W TOCHEACTBHUS Te€TePOCKeNaCTUYHOCTU. MeToabl
oOHapy>KeHHUs reTepocKeaacTHUHOCTH, TecT [onadenpaa-Kanara. Tect panroBoit koppemsiuu CimpMeHa.
B3BemeHHbIi 1 000011IEHHBIN METOIbI HANMEHBIITNX KBAPATOB.



JlaboparopHbie padoThbI.

1. B 3amade u3 TeMbl 7 IPOBEPUTH THIIOTE3Y 00 OTCYTCTBUU I€TEPOCKEIACTUYHOCTH C IOMOIIIBIO TECTa
panroBoii koppesnsiuuu CriupMena (10BepUTeNbHas BEPOSTHOCTD 95%).

2. 1nsg npennpusTHii 006JacTH aHATU3UPYETCs 3apIljiaTa y B 3aBUCUMOCTH OT KOJIMYECTBA COTPYIHHUKOB X.
Xy

100 75,5 75,5 77,5 78,5 80 81

200 80,5 82 84,5 85 85,5 86,5

300 85,5 88,590 91 95 96

400 93 93,597,599 102,5 105

500 102 105,5 107 110,5 115 118,5

[TpoBepuTts ¢ momonibio Tecta [onadenbaa-KBanara runoresy o HAIMYUHU TETEPOCKEAACTUIHOCTH
(moBepurenbHas BEpOSITHOCTh 95%) ¢ pazouenuem tabmumbr 11-8-11.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
Pemuts 3amady 2 ¢ 1oBepUTENBHOM BEpOATHOCTHIO 99% u pa3duenuem Tabmust 10-10-10 u 12-6-12.

Tema 10. ABTroxkoppensiuus (ITK-4)
Jlekumus.

ABTOKOppEJISIIUA: ONpEECHHE, MPUYMHBI U TOCIEACTBUS aBTOKoppemsauuu. Meton psaoB. Kpurtepuit
JapOuna-YorcoHa mpoBepku Ha aBTokoppensinuio. Tect cepuit (bpeyma-Toadpu). ABToperpeccuonHas
cxema IepBOro MopsiIKa.

JlaboparopHbie padoThbI.

B 3anmade u3 TemMbl 8 mpoBepUTH TUIIOTE3Y 00 OTCYTCTBUHU aBTOKOPPEISAIMN METOJIOM PSI0B, KpUTEpUEM
JlapOuna-YoTcoHa, TECTOM CEpHiA.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

B 3anave s camocTosATENbHOM paboThl U3 TEMBI 8 MPOBEPUTH TMIIOTE3Y 00 OTCYTCTBUU aBTOKOPPEISIIIH
METONIOM PSIIOB, KpuTepreM JlapouHa-YoTCcOHa, TECTOM Cepuil.

Tema 11. MyabsTukoinHeapuocts (I1K-4)
Jlekumus.

MynbTuKOIMHEApHOCTh  (hakTopoB.  DyHKIMOHANIbHAS  MYJIBTHKOIUIMHEapHOCTh.  CoBepleHHas
MYJIBTUKOJUTMHEAPHOCTb. Croxactuueckas ¢dbopma MYJIBTUKOJUTHHEAPHOCTH. [TocnencTBus
MYJIBTUKOJUTMHEApHOCTH. CTaTUCTUKA, UCTIOIb3yeMas ISl MPOBEPKH (PaKTOPOB HA MYJIBTUKOJUIMHEAPHOCTb.
DOBpPUCTHUYECKUE METO/IbI BBISIBJICHHS MYJIbTHKOJTTMHEAPHOCTH. YacTHbIe

K03 HUIMEHTHI KOPPEISIITUU. MeTobl yCTpaHeHHsI (CMSITYEHH ) MYJIbTUKOJUTMHEAPHOCTH.
JlaboparopHbie padoThbI.

Jana marpuiia ko3 GUIHMEHTOB MAPHON KOPPEIISIIHH:

x1 x2 x3

x1 10,44 -0,35

x2 0,44 10,51

x3-0,350,51 1

Onpenenuts HATHYUE MYJIBTUKOJUNIMHEAPHOCTH.
3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.

Jlana marpuna Ko3pPHUIMEHTOB TapHOU KOPPEIALUY:

y x1 x2 x3

y 10,899196323 -0,94158 0,918251895

x1 0,899196 1 -0,81501 0,998442487

x2 -0,94158 -0,81501077 1 -0,84013193

x3 0,918252 0,998442487 -0,84013 1

Onpenenuts HATHYUE MYJIBTUKONIMHEAPHOCTH.

12



Tema 12. Bpemennsbie psaasi (IIK-4)

Jlexknus.
AnuTuBHAs M MYJIBTUIUIMKATHBHAS MOJETH BPEMEHHOTo psina. L[ukmudeckas, TpeHIOBass M ClydaiiHas
KOMIIOHEHTHI psifia. 3aauyd SKOHOMETPUUYECKOTO MCCIEAOBAHMS BPEMEHHBIX PSAOB. ABTOKOPPESLIMOHHAS
GYHKIMST psiia U BBIABICHUE CTPYKTYPHI psga. AHAIUTUYECKOE BBIPABHUBAHUE METOAOM CKOJB3SIIEH
cpenneii. CriocoObl CIaXWBaHMS: MPOCTOE W B3BEIICHHOE CPEAHEE, IKCIOHEHIMAIBHOE CIIIaXKHBAHHE.
MogenupoBaHue CE30HHBIX U MUKIMYECKUX KoyeOaHuil. MoaenupoBaHue TEHISHIIMH BPEMEHHOTO psJia, B
TOM YHCJIE IPU HAIWYUM CTPYKTYpHBIX M3MeHeHud. Tectsl Yoy u ['yitaparn. OuneHka B3aMMOCBA3M ABYX
BPEMEHHBIX PAIOB. MeTOAbl HCKIIIOUEHHUS JIOKHON KOPPESILIUK: STMMUHUPOBAHUE TEHACHIIUH, MEPEX0 K
MpHUpanicHusiM, BBeJACHHE (akTopa BpeMeHH B Mojenb. KoumHTerpamusi BpeMEeHHBIX psnoB. Kputepuit
Ourens — ['panrepa. SBubie Monenu bokca-/l)xenkunca (ARIMA monenu). KoMnoHeHThI aBToperpeccuu u
CKOJB3AMIeT0 cpenHero. MreparuBHas crparerus pa3paOOTKH MOJAETHU: MPOBEPKA CTAIIMOHAPHOCTH PsJa,
BBHIOOpD HCXOMHOW MOJENH, OICHKa MapaMeTpoB, aHajdW3 OCTaTKoB. Mojaens aBTOpErpeccHH ¢
pacnpenenéHueiM Jtarom mepBoro mopsiaka (ADL wmonens), cBenenme ADL(0,1) momenu oOpaTHBIM
npeobOpasoBanuem Koiika x wmomenu Koiika. Mogenu ¢ pacnpeaenéuneiM  jarom (DL mozmenm):
KOHEYHOMepHbIe (ylarm AnMoH) u OeckoHeuHoMepHble (MeTon Koiika). HesBHbIE Momenu: Moenb
aJanTHUBHBIX OXKUIAHUMI, MOJEIb HEMOJIHON KOPPEKTUPOBKH, MOJIEb PAIIMOHANIbHBIX OKUJaHUU. CBeaeHne
MOJIENIY aJalTUBHBIX 0XKUJIAHUM K MOJIEIN aBTOPETPECCUH.

JlaboparopHbie padoThbI.
1. MeroTcs JaHHbIE O BEJIMUMHE 10X0/a Ha OJTHOTO YI€HA CEMbH U pacxoja Ha ToBap A:
[Tokazarenp 1985 . 1986 . 1987 . 1988 1. 1989 1. 1990 1.
Pacxonpl Ha ToBap A,
py06. 30 3539 44 50 53
Jloxon Ha ogHOTO YjeHa
ceMbd, % k 1985 . 100 103 105 109 115 118
- OnpeenuTh eXerojiHble aOCOTIOTHBIE IPUPOCTHI T0XOJ0B U PACXO/IOB U ClIeTaTh BHIBOJbI O TEHCHIINH
Pa3BUTHA KaXKIOTO psijia.
- [lepeuncanTh OCHOBHBIEC YT YCTPAHEHUS TEHICHIIUH JIJIs1 TOCTPOCHMSI MOJIEIH CTIpoca Ha ToBap A B
3aBHCHUMOCTH OT J0XOJa.
- [TocTpouTh NTMHEWHYIO MOJENb CIIPOCA, UCIOJb3YS MEPBbIE PA3HOCTH YPOBHEH UCXOAHBIX TUHAMUYECKUX
PAIOB.
- [TocTpoliTe MTMHEIHYIO MOJIETL CIIpOca Ha ToBap A, BKIIOYMB B He€ (hakTop BpemeHu. MHTepnpeTnpoBarh
MOJTyYEHHBIE MTapaMeTphbI.
2. Jlan 066éM mipogax (ThIC. py0.) 3a mociennue 11 kBapTanos.
KBapran 12345678910 11
O6wém npotax 46451087912 14 15
[TocTpouTh aAIUTUBHYIO MOJIENL BPEMEHHOTO PsiJia U 1aTh IPOTHO3 Ha CJIEAYIOIINE 1Ba KBapTaa.
3. an o0BEM mipogax (TeIC. py0.) 3a mociennue 11 kBapTanos.
KBapran 1234567891011
O6wém nponax 63 74 79 120 67 79 88 130 69 82 90
[TocTpouTh MyIBTUILTMKATUBHYIO MOJIEJIb BPEMEHHOTO PsiJia M aTh IPOTHO3 Ha CJIEAYIOIIME 1Ba KBapTaa.
4. ITo maHHBIM 3a/1a4u 2 AaTh NPOTHO3 Ha 12 KBapTaja METOIOM MPOCTOTO HKCIIOHEHIIMAIBHOTO
CIIIa)KUBAHUSI.
5. Ilo manHbIM 3a/1a4M 2 1aTh NPOTHO3 HA 12 KBapTai METOJOM SKCIOHEHIIMAIBLHOTO CIVIAKUBAHUS C
MOIPABKOM HA TPEH,.
6. [To manHBIM 337124 2 ONPEIENIUTh TPEKUHT-CUTHAJIBI U BBISICHUTD, HAJI0 JIU MEHATh KOHCTAHTY
criaxuBaHus. [ paHu1bl KOHTPOIIS +4 (KECTKUN KOHTPOIIb) WK £8 (CI1a0blii KOHTPOJIB).
7. I1o naHHBIM 33724 2 UCCIEAOBATH PSABI C TOMOIIBIO QYHKITAN HHHEfIH(Y; X;1; )m
JITPOITPUBJI(Y; X; 15 1).
8. [Ipumenuts ananu3 Oypre K BpEMEHHOMY PAY:
MECSIIIBL:
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1234567891011 12
10,210,511 11,211,3 11,8 11,9 12,3 11,6 11,1 10,9 10,4
9. ImeroTcs JaHHBIE O JMHAMUKE TOBapo0oOOpoTa U 10X010B HaceneHnus Poccun 3a 1997 -1999 rt.
Mecsu ToBapoo6opoT, % Kk mpenasiaymeMy mMecsiy Jloxoasl HaceneHus, % K MpeaplayeMy Mecsiy
Ausaps 91,5 79,5
®espans 92,8 100,3
Mapr 104,3 102,9
Ampens 101,5 106,6
Mait 97,9 92,5

Wronb 98,7 110,1

Wrons 100,8 96,6
Asryct 103,7 97,1
Cents1i6pn 104,6 98,5
Oxktsa6ps 100,3 105,7
Hosibps 101,5 97,4
Hexabpp 116 129,9
AuBaps 82,3 63,9
®espans 91,6 104,3
Mapr 103,4 101,7
Ampens 100,3 105,5
Mait 99,2 91,3

Wrons 99 102,6

Wions 102,3 102,6
Asryct 106,8 96,6
Cents16pb 96,7 81,5
Oxkts6ps 92,7 107,8
Hosi6ps 100,4 69,7
Hexabpp 108,1 1228
SAnBaps 80 63,9
®espans 96,9 107,4
Mapr 106 103,7

Ampens 97,6 108,1

Maii 100,2 93,9

Wrons 100,7 104,1
Hrons 100 97,2

Asryct 106,5 104,6
Cents16pp 100,5 98,6
Oxktsa6ps 102,1 104,5
Hos6ps 100,5 99,9
Hexabpp 116 136,9

[TocTpouTh MOAETHF BPEMEHHOTO PsiJia C IIOMOIIBIO JIAarOB ATMOH. YCTaHOBUTH MaKCUMAIIbHBIH Jar | = 3,
cTeneHpb nojauHomMa k = 2.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
ITo naHHEBIM 3a7a4M 3 BBLITOJHUTE 3amaHus 4-7.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

1 cemectp



[IOCELIAEMOCTh — 8 0aJUIOB

TEKyIIUH KOHTPOJIb — 32 Oaia

KOHTPOJIbHBIE Cpe3bl — 4 cpe3a: 8 6aiios, 7 6amioB, 7 6ansos, 8 6amioB

npemMuaabHbie 0amisl — 20 6ayIoB

OTBET Ha dK3aMmeHe: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. OIEMEHTBI Jlabopato 2 JlaGopaTopabie pabOTHI BBITIONHSAIOTCS 1O TEMAaTHKE MPAKTHYECKHX
TEOPHUH pHas 3aHsATHR. 2 Oamra — jaboparopHas paboTa BBITOTHEHA B ITOJHOM
BEpOSITHOCTEH | pabora 00BEMe, CTymeHT CBOOOMHO BIAJCeT MaTepHUajioM, IEMOHCTPHUPYET
TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYAaeT Ha
BOIPOCHI HCIOJB3YsS MPO(PECCHOHANBHYIO TEPMUHOJOTHIO 1 Oamr —
nmabopatopHasi paboTa B IIeJIOM BBINTOJIHCHA, OIHAKO B IIpoIlecce
BBITIOJTHEHHS J1a0OpaTopHO pabOoThl JOMYIIEHBl CYIIECTBEHHBIE
OIMUOKH, CTYZICHT c1a0o BiIasieeT HHPOpMAITUEH 110 TeMe, TIPH OTBETE
WCTIONB3yeT 3aroTOBJICHHBIA TEKCT, 3aTPyAHAETCS C OTBETaMH Ha
3aJlaBaeMbI€ BOTIPOCHI
2. | Huckpernsie | JlaGopato 2 JlaGopaTopabie pabOTHI BBITIONHSAIOTCS 10 TEMAaTHKE MPaKTHYECKHUX
CiIydJaiHbIe pHas 3aHATHR. 2 Oamra — jaboparopHas paboTa BBITOTHEHA B ITOJHOM
BEITUIUHBI pabora 00BEMeE, CTymeHT CBOOOMHO BIAJCeT MaTepHajioM, IEMOHCTPHUPYET
TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYAaeT Ha
BOIPOCHI HCIOJB3YsS MPO(PECCHOHANBHYIO TEPMUHOJOTHIO 1 Oamn —
nmabopatopHas paboTa B IIeJIOM BBIITOJIHCHA, OIHAKO B IIpoIlecce
BBITIOJTHEHHA J1a0OpaTopHO pabOoThl JOMYIIEHBl CYIIECTBEHHBIE
OIMUOKH, CTYJIEHT c1a0o BiaseeT nHPOpMAaITUEH 110 TeMe, TP OTBETE
WCIIONB3yeT 3aroTOBJICHHBIN TEKCT, 3aTPyAHAETCS C OTBETaMH Ha
3aJlaBaeMbI€ BOTIPOCHI
KonTpoa 8 Pabora cocroutr w3 5 3amaHmii. 8 OamIOB — CTYIEHT MPaBHIBHO
bHAaS BBITIOJTHAJI BCE 5 3aaHmii 7 OJIOB — CTYACHT MPaBUILHO BBITIOIHUI
pabdora(k 4 3amanHus
OHTPOJIbH
blii cpe3) 4-6 OaIOB — CTYIEHT IIPAaBUJIBHO BBIIONHWI 3 3azaHus 2-3 Oamia -
CTYICHT TPaBUILHO BBIMOIHWI 2 3amaHus | Oamnm - CTyaeHT
MIPABUIIBHO BBITIOIHIII TOJBKO OHO 33 aHKE
3. | HempepriBubie | Jlaboparo 2 JlaGoparopHble paOOThI BBIMOJHSIOTCS O TEMAaTHKE MPaKTHUECKHX
CITyJaifHbIe pHas 3aHATHN. 2 Oanna — maboparopHas paOoTa BBITIOJHEHA B ITOJIHOM
BEITMYHHBI pabora 00bEMe, CTYIEHT CBOOOTHO BIAJCET MaTepUAIOM, JEMOHCTPUPYET
IyOOKHe, CUCTeMaTH3UpOBaHHBIE 3HAHMs, CBOOOIHO OTBEYAaeT Ha
BONIPOCHI HCIIONB3YS MPOQPECCHOHANBHYIO TepMUHOJOTHIO 1 Oamr —
nmaboparopHas pa0oTa B IICJIOM BBHITNIONHEHA, OIHAKO B IPOIECCE
BBITIOJTHCHUS JIA0OPaTOpHOM PabOTHI JIOMYIIEHBI CYIICCTBCHHBIC
OIMOKH, CTYJCHT clIa00 BiajeeT nH(OPMAIUEH IO TeMe, TIPH OTBETE
WCIIONB3yeT 3aroTOBJICHHBIA TEKCT, 3aTPYIHSACTCS C OTBETaMH Ha
3aJlaBacMbIC BOTIPOCHI
4. |HdoBepurensHslie | JJaboparo 2 JlaGoparopHble paOOThI BBIMOJHSIOTCS O TEMAaTHKE MPaKTHUECKHX
WHTEPBAJIbI pHas 3aHATHN. 2 Oanna — maboparopHas paOoTa BBITIOJHEHA B ITOJIHOM
pabora 00bEMe, CTYIEHT CBOOOTHO BIAJCET MaTepUATIOM, JEMOHCTPUPYET

IyOOKHe, CHUCTeMaTH3UpOBaHHBIE 3HAHMs, CBOOOIHO OTBEYAaeT Ha
BONPOCHI HCIIONB3YS MPOQPECCHOHANBHYIO TepMUHOJOTHIO 1 Oamr —
nmaboparopHas pa0oTa B IICJIOM BBHITNIONHEHA, OIHAKO B IPOIECCE
BBITIOJTHCHUS JIA0OPaTOpHOW pPabOTHI JIOMYIIEHBI CYIICCTBCHHBIC
OIMOKH, CTYJCHT clIa00 BiajeeT nH(OPMAIUEH IO TeMe, TIPH OTBETE
WCIIONb3YET 3arOTOBJICHHBIM TEKCT, 3aTPYAHSICTCS C OTBETAMU Ha
3a/1aBaeMble BOIIPOCHI
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HcnreiTanue
TUIIOTE3

Jlaboparo
pHast
pabora

JlaGoparopHble paOOTHl BBIIONHAIOTCS MO TEMAaTUKE MPAKTUYECKUX
3aHATHHA. 2 Oajuia — mabopatopHasi paboTa BBHIMOJHEHAa B TIOJHOM
00béMe, CTyIeHT cBOOOJHO BIAZEeT MaTepuaoM, AEMOHCTPHUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIMPOCHI HCMOJB3Ys MPO(ECCHOHANBHYI0 TepMUHONOTHI0 1 Gamn —
naboparopHasi paboTa B LIEJIOM BBINOJHEHA, OJHAKO B IpOILEcCe
BBHIMOJTHEHNsI J1abopaTopHOH pabOTBI IOMYyIIEHBI CYLICCTBEHHBIE
omuOKH, CTYACHT c1abo BiaaeeT HH(POPMALIUEH 1o TeMe, IPU OTBETE
WCIIONB3yET 3aroTOBJIEHHBIA TEKCT, 3aTpyAHAETCS C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI

Hutepnonsauus
"
AKCTPaANONSALUS

Jlaboparo
pHast
pabora

JlaGoparopHble paOOTHl BBIONHAIOTCS MO TEMaTUKE MPAKTUYECKUX
3aHATHHA. 2 Oajula — mabopatopHasi paboTa BBHINOJHEHAa B TIOJHOM
00béMe, CTyIeHT cBOOOJHO BIAZEeT MaTepuaoM, AEMOHCTPHUPYET
DIyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIMPOCHI MCMOJB3YSl MPO(ECCHOHANBHYI0 TepMUHONOTHIO | Gamn —
naboparopHasi paboTa B LIEJIOM BBINOJHEHA, OJHAKO B IpOILEcCe
BBHIMOJTHEHNsI J1TabopaTopHOH pabOThI IOMYyIIEHBI CYLIECTBEHHBIE
omuOKH, CTYACHT cabo BiaaeeT HH(POPMALIUEH 10 TeMe, IPU OTBETE
WCIIONB3YET 3aroTOBJICHHBIA TEKCT, 3aTpyAHAETCS C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI

Kontpon
bHasI
padora(x
OHTPOJIBH
bIii cpe3)

Paborta coctour u3 5 3amaHmil. 7 0aJUIOB — CTYAEHT NPaBHIBLHO
BBITIOJTHUI BCe 5 3aaHuii 6 0asioB — CTYAEHT HPAaBUIIBHO BBIIOIHUI
4 3apanus 4-5 6annoB — CTyACHT MPAaBUILHO BBITIONHUI 3 3aqaHus 2-3
0ajuia - CTYIEHT MPaBWIBHO BBIIONHWI 2 3amaHust 1 Oamn - cTyaeHT
MIPaBWJIBHO BBITTOJHMWII TONBKO OHO 33JaHHE

[Tapnas
JIMHEHHAas
perpeccust

Jlaboparo
pHast
pabora

JlaGoparopHble paOOTHl BBIONHAIOTCS MO TEMaTUKE MPAKTUYECKUX
3aHATHH. 2 Oajula — mabopatopHasi paboTa BBHINOJHEHAa B TIOJHOM
00béMe, CTyIeHT cBOOOJHO BIAZEET MaTepualioM, AEMOHCTPHUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIMPOCHI MCMOJB3YSl MPO(ECCHOHANBHYI0 TepMUHONOTHIO | Gamn —
naboparopHasi paboTa B LIEJIOM BBINOJHEHA, OJHAKO B IpOILEcCe
BBHIMOJTHEHNsI J1abopaTopHOH pabOThI IOMYyIIEHBI CYLIECTBEHHBIE
omuOKH, CTYACHT cabo BiaaeeT HH(POPMALIUEH 10 TeMe, IPU OTBETE
WCIIONB3YET 3aroTOBJIEHHBIA TEKCT, 3aTpyAHAETCS C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI

Cpes

Pabora coctour u3 5 3amaHmil. § 0aUIOB — CTYAEHT NPaBHIBLHO
BBITIOJTHII BCe 5 3aanuii 7 0asloB — CTYAEHT HPAaBUIIBHO BBITIOIHUI
4 3apanus 4-6 6amIoB — CTyACHT MPAaBUILHO BBITIONHUI 3 3aqaHus 2-3
0ajuia - CTYIEHT MPaBWIBHO BBIIONHWI 2 3amaHust 1 Oamn - cTyaeHT
MIPaBUJIBHO BBITTOJHMII TONBKO OHO 33JaHHE

MHoXeCTBEHHA
s1 INHEWHAsT
perpeccust

Jlaboparo
pHast
pabora

JlaGoparopHble paOOTHl BBIONHAIOTCS MO TEMAaTUKE MPAKTUYECKUX
3aHATHHA. 2 Oajuia — mabopatopHasi paboTa BBHIMOJHEHAa B TIOJHOM
00béMe, CTyIeHT cBOOOJHO BIAZEeT MaTepuaoM, AEMOHCTPHUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIMPOCHI MCMOJB3YSl MPO(ECCHOHANBHYI0 TepMUHONOTHIO | Gamn —
naboparopHasi paboTa B LIEJIOM BBINOJHEHA, OJHAKO B MpOILEcCe
BBHIMOJTHEHNsT J1abopaTopHOH pabOThI IOMYyIIEHBI CYLIECTBEHHBIE
omuOKH, CTYACHT c1abo BiaaeeT HH(POPMALIUEH 1o TeMe, IPU OTBETE
WCIIONB3YET 3aroTOBJIEHHBIA TEKCT, 3aTpyAHAETCS C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI
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9. |T'erepockenactu | Jlaboparo JlaGoparopHble paOOTHl BBIIONHAIOTCS MO TEMAaTUKE MPAKTUYECKUX
YHOCTh pHas 3aHATHHA. 2 Oajuia — mabopatopHasi paboTa BBHIMOJHEHAa B TIOJHOM
pabota 00béMe, CTyIeHT cBOOOJHO BIAZEeT MaTepuaoM, AEMOHCTPHUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIMPOCHI HCMOJB3Ys MPO(ECCHOHANBHYI0 TepMUHONOTHI0 1 Gamn —
naboparopHasi paboTa B LIEJIOM BBINOJHEHA, OJHAKO B IpOILEcCe
BBHIMOJTHEHNsI J1abopaTopHOH pabOTBI IOMYyIIEHBI CYLICCTBEHHBIE
omuOKH, CTYACHT c1abo BiaaeeT HH(POPMALIUEH 1o TeMe, IPU OTBETE
WCIIONB3yET 3aroTOBJIEHHBIA TEKCT, 3aTpyAHAETCS C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI
10. | ABrokoppesnsiuu | Jlaboparo JlaGoparopHble paOOTHl BBIONHAIOTCS MO TEMaTUKE MPAKTUYECKUX
o pHas 3aHATHHA. 2 Oajula — mabopatopHasi paboTa BBHINOJHEHAa B TIOJHOM
pabota 00béMe, CTyIeHT cBOOOJHO BIAZEeT MaTepuaoM, AEMOHCTPHUPYET
DIyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIMPOCHI MCMOJB3YSl MPO(ECCHOHANBHYI0 TepMUHONOTHIO | Gamn —
naboparopHasi paboTa B LIEJIOM BBINOJHEHA, OJHAKO B IpOILEcCe
BBHIMOJTHEHNsI J1TabopaTopHOH pabOThI IOMYyIIEHBI CYLIECTBEHHBIE
omuOKH, CTYACHT cabo BiaaeeT HH(POPMALIUEH 10 TeMe, IPU OTBETE
WCIIONB3YET 3aroTOBJICHHBIA TEKCT, 3aTpyAHAETCS C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI
11. [Mynsrukonnuae | Jlabopato JlaGoparopHble paOOTHl BBIONHAIOTCS MO TEMAaTUKE MPAKTUYECKUX
apHOCTh pHas 3aHATHHA. 2 Oajuia — mabopatopHasi paboTa BBHIMOJHEHAa B TIOJHOM
pabota 00béMe, CTyIeHT cBOOOJHO BIAZEeT MaTepuaioM, AEMOHCTPHUPYET
DIyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIMPOCHI MCMOJB3Ys MPO(ECCHOHANBHYI0 TepMUHONOTHIO | Gamn —
naboparopHasi paboTa B LIEJIOM BBINOJHEHA, OJHAKO B IpOILEcCe
BBHIMOJTHEHNsI J1abopaTopHOH pabOThI IOMYyIIEHBl CYLIECTBEHHBIE
omuOKH, CTYACHT c1abo BiaaeeT HH(POPMALIUEH 10 TeMe, IPU OTBETE
WCIIONB3yET 3aroTOBJIEHHBIA TEKCT, 3aTpyAHAETCS C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI
Kontpon Pabora coctour u3 5 3amaHmil. 7 0aJUIOB — CTYAEHT NPaBHIBLHO
bHasI BBITIOJTHUI BCe 5 3aaHuii 6 0aioB — CTYAEHT HPAaBUIIBHO BBIIOIHUI
padora(x 4 3apanus 4-5 0anoB — CTyACHT MPAaBUILHO BBHITIONHWI 3 3aqaHus 2-3
OHTPOJIBH 0ajuia - CTYIEHT MPaBWIBHO BBIIONHWI 2 3amaHust 1 Oamn - cTyaeHT
blIii cpe3) MPaBUIBHO BBITOJIHUII TOJILKO OAHO 3aJlaHHe
12. | Bpemennsie | JlaGoparo JlaGoparopHble paOOTHl BBIONHAIOTCS MO TEMaTUKE MPAKTUYECKUX
psABI pHas 3aHATHHA. 2 Oajuia — mabopatopHasi paboTa BBHIMOJHEHAa B TIOJHOM
pabota 00b&Me, CTYIeHT CBOOOIHO BIIaJeeT MaTEepHUaJIOM, IEMOHCTPUPYET
DIyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIMPOCHI MCMOJB3YSl MPO(ECCHOHANBHYI0 TepMUHONOTHIO | Gamn —
naboparopHasi paboTa B LIEJIOM BBINOJHEHA, OJHAKO B IpOILEcCe
BBHITMOJTHEHNsT J1TabopaTopHOH pabOThI IOMYyIIEHBI CYLIECTBEHHBIE
omuOKH, CTYACHT c1abo BiaaeeT HH(POPMALIUEH 1o TeMe, IPU OTBETE
WCIIONB3yeT 3aroTOBJIEHHBIA TEKCT, 3aTpyAHAETCS C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI
Kontpon Pabora coctour u3 5 3amaHmil. § 0aUIOB — CTYAEHT NPaBHIBLHO
bHasI BBITIOJTHII BCe 5 3aaHuii 7 0asloB — CTYAEHT HPAaBUIIBHO BBIIOIHUI
padora(x 4 3apanus 4-6 6amIoB — CTyACHT MPAaBUILHO BBITIONHUI 3 3aqaHus 2-3
OHTPOJIBH 0ajuia - CTYIEHT MPaBWIBHO BBINONHWI 2 3amaHust 1 Oamn - cTyaeHT
blil cpe3) npas
13. ITocemaeMocThb 8 OammoB — crymeHT mocetun Bce 100% 3aHatuii 6-7 OGamwioB —

cTyaeHT mocetun He Menee 80% 3aHsaTuii 4-5 OamaoB — CTyOEeHT
nocetunt He MeHee 50% 3aHATui 1-3 Oamma — CTYIEHT MOCETHI HE
MeHee 25% 3ansatuil Ecnu cTymeHT mocetwn MeHee 25% 3aHATHIM,
0aJuTbl HE HAYUCISIOTCST.
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14.

[IpemuansHbie OaIbl

20

JlononHuTeNbHBIE TPEMHUAIIbHBIE OaIbl MOTYT OBITh HAUUCIICHBI: - 32
MIPOEKT, BHIMOJIHEHHBIN MO 3aKa3y paboToAaTeNs U peaJrn30BaHHbIN Ha
npaktuke — 20 0amioB; - TOCTOSHHAas AakKTHBHOCTb BO BpeMs
MPaKTUIECKUX 3aHATHH — 10 6aJIoB; - MOMTHOCTHIO TOATOTOBICHHAS K
nyOMUKamuu CTaThsl MO TEMAaTHKE B paMKax AUCHUIUIUHBI — 10
0ajuIoB; - y4yacTue C JOKJIaJO0M BO BCEPOCCHUCKON ONMMIIMAAE TIO
TeMaTuke wu3ydyaeMod aucuumiuae — 20 OamnoB; - ywactue B
BBICTaBKE MO TEMAaTWKe H3ydaeMoW IUCHMIUIMHBI — 20 0asios;
nyOnuKanus CTaTbl 10 TEMaTUKe HW3ydyaeModl JUCLUUIUIMHBI B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepuaiaX BCEPOCCHICKON
KoH(epeHIH

15.

OTBeT Ha PK3aMCHE

30

- 10-17 GannoB — CTYIEHT pacKpbUl OCHOBHBIC BOTIPOCHI M 3aJaHMUs
Ousera Ha OTMETKY «YyIOBIETBOPUTENBHO» - 18-24 GaiioB — CTYACHT
PacKpbll OCHOBHBIE BOMPOCHI M 3adaHusl Ouiera Ha OTMETKY
«xopomoy, - 25-30 0anIoB — CTyAEHT paCKPbUI OCHOBHBIE BOIIPOCHI U
3aJaHus OusIeTa Ha OTMETKY.

16.

HUroro 3a cemectp

100

HtoroBass omeHka 1O »JKk3aMmeHy BbicTaBisieTcss B 100-0ayibHON 1mikKame W B TPaTUIIMOHHOMN
YeThIpexOasIbHOW  IIIKaJe.
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CIASIYIOIINM 00pa3oMm:

[TepeBon

100-6annbHOM  pEeHTHUHTOBOWM OICHKHM 1O JUCIHIUIMHE B

100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 2. JIucKpeTHbIE Cy4yaiiHble BETUUNHBI
No 1 BeposTHOCTB 3a0pOoCHTh M4 B KOP3WHY TpH OTHOM Opocke 0,25.
[TpouzBogutcs 8 GPOCKOB.
Hatitu:
a) HauBEPOSTHENIIIEE YU CIIO NTONaJaHNH.
0) BEpOSTHOCTH 3a0POCHUTH OT 2 110 4 MSTUCH.
B) BEpOATHOCTb 3a0POCHUTD XOTs ObI OTUH MSY.
No 2 BeposTHOCTB TOTO, YTO CITy49aifHBIM 00pa30M BBHIOpaHHAS 3aIUCh U3
TenedoHHO# 0a3bl JaHHBIX B Tose «MMs» conepkuT myxkckoe ums 0,6.

Haiitu BepositHOCTB TOTO, 4TO M3 1000 3amuceit My»)CKoe UMsI BCTpPETHTCS a) oT 619 1o

621 pasa, 6) ot 570 mo 620 pas3.

Ne 3 BeposatHocTh BcTpeTuTh TonmonuM Ha OykBy bl paBna 0,04%. B atnace
6000 TOTOHUMOB.

Haiitu:

a) HaMBepoOsATHeIIee YUCIIo reorpaguuecKkux Ha3BaHUi Ha OykBy bl,

0) BEpOSTHOCThH BCTPETUTH OT | /10 3 TaKUX TOMOHMMOB.

Ne 4 B xomanze 4 3aUTHYKA, 4 IOTy3alUTHUKA, 2 HallaJaloluX U BpaTapb.

Bribupaercs rpynna u3 Tpéx uenoBek. CocTaBUTh TaOMUILy pacIpeaeIeHUs
BEPOSITHOCTEM CIIy4aiiHOIO YUCIIa 3al{UTHUKOB B JAHHOW IPYIIIIE.
No 5 BepostHOCTh oMiMaTh peIOy 3a onuH 3a0poc 0,8. Ha copeBHOBaHMSX
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naércst 5 6pockoB. COCTaBUTH TAOIUILy paclpeeICHUs] BEPOSITHOCTEN CIIydyaitHOTO
YyuCIa MOMMaHHbBIX pbl0. HaliTn MaTokuaanue, TUCTIEPCHIO, CTaHIapTHOE

OTKJIOHEHHE.
Tema 6. HTEpIIONALNS U SKCTPATIOIALUS
Hara Ol.Hos 04.105 08.H05 11.Hos
kypc 4128,3 4113,9
3omora 8 5 4177,94 4290,39

[TocTpouts creayronre HHTEPHOIAIUOHHBIE MOACTH: KyCOYHO-THHEIHA,
kBajparnyHast. [lapabonndeckasi, a Takke THHEHHYIO allllPOKCUMAIHIO U 1aTh
nporHo3 Ha 13 Hos0ps1.

Tema 11. MynbTHKOIIINHEAPHOCTD
Jana marpuiia ko3hGUIHMEHTOB MAPHON KOPPEIISIIHIH:

y x1 x2 x3
y 1 0,649 -0,741 0,518
xl 0,649 1 -0,515 0,498
x2 -0,741 -0,515 1 -0,340
x3 0,518 0,498 -0,340 1

Onpenenuth HATUYUE MYJIBTUKONIMHEAPHOCTH.

Tema 12. BpeMeHHbI€ psiibl

1.lan 00béM npogasx (TeIc. py0.) 3a mocnennue 11 kBapTanos.

Kpapran: 123456789 10 11

O6BéM mpomax: 3 556 9 889 8 1012
[TocTpouTh aITUTUBHYIO MOZIETE BPEMEHHOTO psiZia U JaTh IPOTHO3 Ha CJeIyIOIINE Ba
KBapTania.
2.Jlan 00BEM nipogax (TeIC. py0.) 3a mocaeanue 11 kBapTaios.
KBapran: 12345678910 11
O6wém nponax: 44 64 66 114 40 39 68 120 50 62 70
[TocTpouTh MyNBTUIUIMKATUBHYIO MOZETh BPEMEHHOTO Psijia M JaTh POTHO3 Ha CJICAYIOIINE J1Ba
KBapTania.
3.Ilo nanHbIM 3aaun 1 1aTh MporHo3 Ha 12 KBapTaia METOOM IIPOCTOTO SKCIIOHEHIIUMAIBLHOTO
CINIa)KUBAHUSI.
4.11o nanubIM 3a1aud | 1aTh MporHo3 Ha 12 KkBapTasl METOIOM 3KCIOHEHIIMAIBHOTO
CINIaYKUBAHUS C TMIONMPABKON Ha TPEH.
5.ITo nanHbIM 3a1aun | OnpenenuTh TPEKUHT-CUTHAIIBI U BBISICHUTD, HAJI0 JTH MEHSATH
KOHCTAHTY CIIaXUBaHUA. [ paHUIbl KOHTPOJIS £4 ((KECTKHUI KOHTPOJIb) WK +8 (cialdbIit
KOHTPOJIB).

JlaboparopHnas pabora

Tema 1. DnemMeHTBI TEOPUH BEPOSATHOCTEMN
Pemmnits 3amauy:
1
CKOJBKO TPEX3HAUYHBIX YHUCET MOXKHO COCTaBUTh U3 mudp 1, 1, 2?
2

CKOJIbKO UMEETCS MATU3HAYHBIX YHCET B TPOMYHOM CUCTEME CUUCIICHUS?
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Tema 2. JIucKpeTHbIE CIy4yaiiHble BETMUNHBI
1
Momnera 6pocaercs 4 pa3a. HailTu BEpOSITHOCTB TOTO, YTO «PEIIKa» BBIMAICT 2 pasa.

2

IIpoBonutes 700 ucnbITaHui ¢ BEPOATHOCTBIO yauHOro ucxona kaxaoro 0,001. Halitu BeposiTHOCTB TOTO,
YOAuHBIA UCXOJ] CIIyUUTCs OT 5 110 § pa3.

Tewma 3. HenpepbIBHBIE CTydailHbIE BETUYUHBI
HpOBeCTI/I OIIPOC I'pYMIIbI IO MOJTHOMY KOJUYCCTBY JICT U HalTU YUCJIOBLIE XapaKTCPUCTUKH.

Tema 4. JloBepuTENbHBIE UHTEPBAJIbI
Haiitu B 3aganuu TemMbl 3 JOBEPUTEIbHBIE UHTEPBAJIBI C IOBEPUTEIIHHOM BEpOSITHOCTHIO 0,95.

Tema 5. UcnplTanue TUnoTes

B 3aJaHUH TCEMBbI 3 IMPOBCPUTH T'HIIOTC3Y 00 UCTMHHOCTH MAaTeMaTHIECKOIO OXUJaHUus C HOBCpHTCHBHOﬁ
BeposATHOCTHIO 0,99.

Tema 6. HTEpNIONSIIUA U SKCTPATOALIS

Haiitu TabnuyHO 331aHHYIO BEJTMYUHY C 4 paBHOOTCTOSALIMMH y3JIaMU U IPOBECTH KyCOUYHO-THHEHHYIO,
KBaJpaTHYHYIO U MapaboIudecKyt0 HHTEPIIOJSIHIO.

Tewma 7. [lapHas nuHeitHas perpeccust

Jlnid 3aaun U3 TeMbl 6 HAWTH ypaBHEHUE MAPHOM JTMHENHON pErpeccCuy U HAlTH €ro YUCIIOBbIE
XapaKTEPUCTUKHU.

Tema 8. MHOXeCTBEHHAas TMHEWHAS PErpeccus

Haiiti TabnuuHO 3a1aHHYI0 3aBUCUMOCTH OTHOUM TIEPEMEHHOM OT JBYX JPYTUX, TOJYYUTHh YPaBHEHHE
MHOKECTBEHHOM JINHEWHOU PErPECCUM U HAUTH €r0 YUCIIOBbIEC XapAKTEPUCTUKHU.

Tema 9. I'erepocke1aCTUYHOCTD
[IpoBeputsb 3a7a4y U3 TEMBI 8 HA TE€TEPOCKETACTUIHOCTh

Tema 10. ABToKOppensaus
[IpoBeputsb 3a1a4y U3 TEMbI 8§ HA ABTOKOPPEIIALIHIO.

Tema 11. MynbTHUKOJIITMHEAPHOCTH
IIpoBepuTs 3aaa4y U3 TEMBI 8 Ha MYJIBTUKOJUIMHEAPHOCTb.

Tema 12. BpemeHHbIe psibl

Haiitu TabnuuHo 3a1aHHbIN BpeMeHHOU psan Ha 15-20 3Hauenuit. [locTpouTh aqguTUBHYIO U
MYJBTUIUTHKATUBHYIO MOJICTTH BpEMEHHOTO psina. CrenaTh MpOrHo3 Ha CICAYIONINI TIEPUOI U CPABHUTH
Moznenu. J[aTk MPOTHO3BI TAaK)Ke METOJIAMHU MTPOCTOTO AKCIIOHEHIIUAILHOTO CIITAKUBAHUS M METOZOM
AKCIIOHEHITUAILHOTO CTIIAKUBAHUS C TIOTPABKOM Ha TPEHI.

Cpe3

Tema 7. IlapHas nuHeHas perpeccus
X1535736787
Y2653813564
p=0,95,X0=2
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Jlnst naHHBIX HAOMIOACHUN PacCUUTaTh NapaMeTphl TMHEHHON perpeccuu:
- KO3 PHUITMEHT KOPPEIISALINH T,

- k03¢ hUIMEeHT Koppenauuu 12,

- F-xputepuii u cpaBHUTH €T0 ¢ TaOJIMYHBIM,

- CPEIHIO0 OMIMOKY anmpoKCUMaIu Acp,

- cpenHuit KO3(PPUITUEHT ATaCTUIHOCTH ICp,

- CTAHJIAPTHYIO OIIHUOKY S,

- OLICHKH MapaMeTpoB a U b u ko3¢ dunmenta koppensuuu r: Sa, Sb, Sr,

- TOBEpHUTEIbHbIE HHTEPBAbI U1 KO3()(HUIIMEHTOB YpaBHEHHS pErpecCu,

- IPOBEPUTH TUIIOTE3Y O HAJTMYUU JAHHOM CBSI3U CPABHEHHEM CTAaTHCTHUK a/sa,

b/sb, r/sr ¢ TaOIMYHBIM 3HAYEHUEM t-CTAaTUCTUKH,

- TOBEpUTEIbHBINA MHTEPBAJ JIJIsl CPEAHETO 3HAUCHUS PE3YIbTaTUBHOTO

npusHaka npu gasiom X0,

- IOBEPUTEIHHBIA MHTEPBAJ )11 MHIUBUIYaJIbHBIX 3HAYCHUN

pe

3yABTaTUBHOIO MpU3HaKa npu ganHoMm XO0.

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIUILTNHE IPOBOAUTCS B OopMeE IK3aMeHa

0 I N W bW

9.
10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Tunosbie Bonpockl 3xk3ameHa (I1K-4)

. Kombunaropusie hopmyinsl. [Ipumepsr.

. IIpaBuiio cymMmsl 1 ipoussenenus. [Ipumepsl.

. OCHOBHBIE TTOHATHS TEOPHUH BEpOSITHOCTEH. CBOMCTBA BEPOSITHOCTH.

. CnoxxeHnie BepoaTHOCTEH. BeposiTHOCTh Tpon3BeieHUs COOBITHI. [I[pOTHBOIIONOKHBIE COOBITHS.
. YcnoBHas BeposiTHOCTh. Dopmyra nmosiHoi BepoaTHocTH. Popmyna baiieca.

. IuCKpeTHBbIE Clly4aiiHble BEIMYUHBI. UMCIIOBBIE XapaKTEPUCTUKH.

. PaBHoMepHoe pacnpenenenue JJCB.

. buHOMHanBHOE pacnpenencHue.

Pacnpenenenue Ilyaccona.

. 'eomeTpuueckoe pacnpezesieHue.

. l'unepreomerpuueckoe pacnpeaeieHue.

HenpepsiBHbIE ciiydaliHble BeTUYUHBI. YUCIIOBBIE XapaKTEPUCTUKH.
PaBnomepHoe pacnipenenenue HCB.

ITokazaTenbHOE pacipeiencHue.

HopmanbHoe pacnipeneneHue.

IIpoBepka CTaTUCTUYECKUX TUIIOTES.

Jluneitnas mapHasi perpeccus.

Koppemsuus. KoaduuneHnTs! koppensiun u GopMyIibl UX pacuéra.
OlnieHKa 3HaYUUMOCTH JIUHEUHOM MapHOU perpeccum.
JloBepUTENbHBIE UHTEPBAJIBI JIJIs1 OLIEHOK apaMeTPOB PETPECCHUM.
MHuoxecTBeHHas auHeHas perpeccust. OT6op GakTopos.

OneHka 3HauMMOCTH MHOXKECTBEHHOM pErpeccuu B 1IEJIOM U 10 OTAEIbHBIM ITapaMeTpam.
MHuoxecTBeHHas perpeccus ¢ GUKTUBHBIMU ITapaMeTpaMHu.
CBoiicTBa OlLIEHOK KO9()(UIIMEHTOB Perpeccuu.

Cratuctuka, ucrosiab3yemas Ui poBepKU (PaKTOPOB Ha MYJIBTHKOJITTHHEAPHOCTD.
I'eTrepocke1acTUYHOCTD U €€ BUJIBI.

ABrokoppensmus octarkoB. Kpurepuit JlapOuna-Yorcona.
CrniocoObI MPOTUBOACHUCTBUS aBTOKOPPEIISAIIHH.

O0600MmEHHBIN METO] HAMMEHBIITUX KBAIPATOB.

Bpemennoii psia. O0muye noHATHs.



31. ABTOKOppeISIIMOHHAs (GYHKLUS BPEMEHHOTO psija.

32. BeiaeneHue peryisipHbIX COCTaBISIONIMX BPEMEHHOTO PAJIa.

33. MonenupoBaHHe CE30HHBIX U IUKIMYECKUX KoaeOaHuH.

34. IIporHo3 ypoBHEW BpEMEHHOTO pAJia.

35. MonenupoBaHue TEHACHIIMA BPEMEHHOTO Psizia.

36. O1ieHKa B3aMMOCBSI3H JIByX BPEMEHHBIX PAJIOB.

37. Monens ¢ pacnpeaeneHHbIM jJaroM. Jlaru AiMoH.

KOMOWHaAIUNH?

TunoBble 3axanus s dxk3amena (I1K-4)
1. Y3 OykB maTHHCKOTO ani(paBUTa COCTABISAETCS TPEXOYKBEHHOE «CITOBOY». CKOIBKO UMEETCSI pa3IMUHbIX

2. Monera nogopaceiBaetcs 8 pa3. CocTtaBbTe TaONHITY pactpeneseHUs BEPOSITHOCTEH CITydaitHOM
BEJIMUMHBI KOJINYECTBA BBIMABIIUX «OPIJIOBY.

3. [To nanaeM Tabn 1 onmpenenuTs k03¢ GUIIMEHT paHTOBOH Koppensiuu CriupMeHa U OTPEISIUTh €T0

3HAYUMOCTbD.

4. ITony4uTh OLIEHKY C€30HHOW KOMIOHEHTHI IJId aIIUTUBHON MOJAEIN BPEMEHHOTO psiia, HCIIOJIb3YsI
MpUBEACHHYIO Kopeutorpammy (Tabm 2).

5. Ilomy4uTh OLIEHKY C€30HHOM KOMITOHEHTHI JIJ11 MYJIBTUIUIMKaTUBHON MOJIESIA BPEMEHHOTO PsJia,
WCIIONIBb3Ys IPUBEICHHYIO Kopeutorpammy (Tabn 2).

6. [To nanaeiM Tabm 3 Ne 1 onpenenuTh CKOPPEKTUPOBAHHBIE CE30HHBIC KOMITOHEHTHI S1 7151 aJTATHBHOMN
MOJIEST BPEMEHHOTO psijia.

7. ITo nanabiM Tabm 3 Ne 2 onpenenuTh CKOPPEKTUPOBAHHBIC CE30HHBIC KOMITOHEHTHI Si IS
MYJIBTUIUIMKATUBHON MOZENIM BPEMEHHOT'0 ps/a.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHI) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Komnereniuu
TIOCTYKCHHSI pe3YJIBTaTa)

[IK-4 JIeMOHCTpUpPYET BBICOKHH ypOBEHb TEOPETHUYECKHX 3HAHUH B
«OTIIHYHO» 00JIacT KOMITBIOTEPHOTo aHaiu3a JIaHHBIX.{CrocobeH mpoBOIUTH
(85 - 100 6aoB) KOMIBIOTEPHBIN a”Haiau3 TAHHBIX npu paccienoBaHun

KOMITBIOTEPHBIX IPECTYIUICHNH, TPaBOHAPYIIICHUI U MHIIUICHTOB
[IK-4 JIeMOHCTpUPYET JTOCTATOYHBIM ypOBEHb TEOPETUUYECKHX 3HAHUNA B
«XOpOLLO» 00JIacT KOMITBIOTEPHOTo aHaiu3a JNaHHBIX.{CrocobeH mpoBOIUTH
(70 - 84 6amnoB) KOMIBIOTEPHBIN a”Haau3 TAHHBIX npu paccienoBaHuu

KOMITBIOTEPHBIX IPECTYIUICHNH, TPaBOHAPYIICHUI U MHIIUICHTOB
[IK-4 JleMOHCTpUpYyeT HU3KUN YPOBEHb TEOPETUYECKUX 3HAHUI B 00JIACTH
KOMITBIOTEpHOTO aHanmu3a JaHHBIX.JCrocoOeH MPOBOAUTH TOIBKO

«YAOBJICTBOPHUTCIBHO» o o
(50 - 69 GaoR) OrpaHHYCHHBIN KOMITBIOTEPHBIH aHanm3 JAHHBIX npn
pacciieIoBaHU KOMITBIOTEPHBIX MPECTYIUICHUH, TPaBOHAPYIICHUN U
MHIIUICHTOB

[IK-4 He umeert 3Hanuii B 001aCTH KOMIIBIOTEPHOTO aHanu3a AaHHBIX.{He

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

crocoOeH TMpOBOAUTH KOMIBIOTEPHBI aHAIM3 JaHHBIX IPH
paccie10BaHUH KOMITBIOTEPHBIX IPECTYIICHUN, IPaBOHAPYLLICHUN U
VHLUJICHTOB

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCS HEOOXOIUMO O3HAKOMHTHCS
conepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.
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Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOCBpeMeHHOCTB 158 3(1)(1)CKTI/IBHOCTL HUCIIOJIB30BaHUA HAIJISAAHBIX HOCOGI/Iﬁ U TCXHUYCCKHUX Cpe,[[CTB HpI/I
OTBETE;

- UCIIOJIb30BAHUC NOMOJHUTCIBHOTO MaTCpuaia,
- palOHAJIBHOCTH HMCIIOJIb30BaHNA BPEMCHH, OTBCACHHOI'O HAa 3aJaHHUC.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.
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anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/91099.html

3. Mxwurapsn B. C., Apxunosa M. 1O., JlyopoBa T. A., Muponkuna }O. H., Cuporun B. II. Ananus
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YHHUBEPCHUTET TeJIeKOMMYHMKauui u uapopmaruku, 2017. - 127 c. - Tekcr : anekrponnsiii / IPR BOOKS
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7. Anexcannposckas, lO. II. MudopmanmoHHbIE TEXHOJOTHH CTAaTUCTHUYECKOTO aHaju3a JaHHBIX
y4eOHO-MeToAnuecKoe ocodue. - Bech cpok oxpaHbl aBTOpcKoro npana; MHbopManroHHbIE TEXHOIOTHH
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aHanmu3a JaHHBIX @ ydeOHoe mocobue. - 2024-02-26; Machine Learning: perpeccCHOHHBIE METOJBI
MHTEJUICKTYaJIbHOTO aHalu3a JaHHBIX. - MockBa: MOCKOBCKMII TEXHUYECKUH YHHUBEPCHUTET CBS3M U
unpopmaruku, 2018. - 82 c. - Teker : osmekrponusii // IPR  BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/81325 . html

9. TopbynoBa, O. H., Anekcamuna, E. C. DOkoHOMeTpUYeCKHE€ METOAbl M  MOJACTHU
HSKOHOMHUKO-TEOPETHUECKUX  HUCCIIEAOBaHMUA :  ydeOHO-MeToauuyeckoe mocobume. -  2026-07-15;
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6.3 VlHble HICTOUHUKMU:

1. Karanor o6pa3oBarenbHbIX pecypcoB ceTu MHTEpHET - www.catalog.iot.ru
2. CnoBapu U SHIMKJIONEINHU OH-NalH - http://dic.academic.ru

3. UnTepHeT-sHIMKIONEANH - http://www.rubicon.com/

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npogdeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTAlMM, TEKYLIEr0 KOHTPOJSI M MPOMEKYTOUYHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHIEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OO0JBIION ayIUTOPUH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PY10BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).

JlunieH3noHHOE ¥ CBOOOTHO PACcTIPOCTPaHIEMOE MPOTPaMMHOE 00eCTICUCHHE:
Microsoft Windows 10



Omnepanmonnas cucrema "Anst O6pazoBanue”
LibreOffice
Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
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2. VYuuBepcuTeTckasg OMONIMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTeuHas  cuctema. —  URL:
https://biblioclub.ru
3. KoncynbranT cryneHTa. l'ymaHuTapHble HAyKH: 3JIEKTpOHHO-OMOmmoreuHass cuctema. — URL:

https://www.studentlibrary.ru

4. Hayunast snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Poccuiickas rocynapcrBenHast 6nbnuoreka. — URL: https://www.rsl.ru

6. Poccuiickas HarmoHanbpHas onbamoreka. — URL: http://nlr.ru

7. [Ipe3unentckas 6ubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3Hanus. — URL:
https://www.monographies.ru

9. Dnekrponnas 6udmuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

JIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCIOIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.

26



