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1. HammeHoBaHHe IUCIHUIIINHDI

«AHann3 TaHHBIX).

2. Tlepeyenb mNIAHMPYEeMbIX Pe3yJbTATOB OCBOEHHS 00pa30BaTeLHON MPoO-

rpaMMBbI (nepequL KOMHeTeHHHﬁ) C YKa3aHMEM HHAUKATOPOB UX JOCTUKCHUA

U IUIAHUPYEMBIX Pe3y/bTATOB 00y4eHHUsI M0 TUCIUIINHE

]_II/ICHHHJII/IHa «AnHanmms JaHHBIX» oOecrneunBacT (I)OpMI/IpOBaHI/Ie KOMﬂeTeHHHﬁI

YK-4, YK-10, YK-15

Kon HanmenoBaHnue HNuaukaropsl Pe3ynbrarsl 00y4yenus (yMeHHus U
KOMIIETEHIIMH | KOMIIETeHIUH AOCTHKEHU S 3HAHHUs1), COOTHECEHHbIe C HH/MKa-
KOMIIeTeHIIM U TOPAMH JOCTHKEHUSI KOMIIeTeHIINHU
YK-4 CriocoOHOCTB 1.Ucnonw3yer oc- 3HATh: UICTOUHUKH aKTyaJIbHBIX JaH-
UCIIO0JIb30BaTh HOBHBIE METO/IbI U HBIX O COCTOSTHUM SKOHOMHUYECKHUX
IPUKJIAJHOE CpeZCTBa MoJy4e- CYyOBEKTOB
IIPOrPaMMHOE HUS, IPEACTABIEHUS, | YMeTh: OCYILECTBIATh IIOUCK U UM-
oOecrieueHue XpaHeHus u obdpa- HOPT JIaHHBIX, HEOOXOAUMBIX I pe-
IpU PELICHUN OOTKH JTaHHBIX. IIEHUS] KOHKPETHBIX 3a]1a4
npodeccuo- 2./lemoHCcTpUpYET 3HaTh: OCHOBHBIE IPUHLIUIIBI IIPO-

HaJBbHBIX 3a4a4

BJaJieHue npodeccu-
OHAJIBHBIMH TTaKe-
TaMU IPUKIATHBIX
MPOrPaMM.

rpaMMHUPOBaHUS aJITOPUTMOB CTATH-
CTHYECKOM 00pabOTKH JaHHBIX B Ta0-
anaHbIX penakropax u R(RStudio) ms
aHaJM3a ¥ MPOTHO3a BHYTPH- U BHEII-
HE3KOHOMHMUYECKHUX MPOLIECCOB

YMeTh: IPUMEHSATh TEXHUICCKUE H
WHCTPYMEHTAIbHBIE CPEJCTBA TS pe-
HICHUS PUKJIIATHBIX 3a/1ad YIIpaBie-
HUS ¥ IOATOTOBKU 0OOCHOBaHU M
YOPaBICHYECKUX PEIICHUI

3.BeiOupaet HeobOxo-
JIMMO€ TIPUKJIIaTHOE
nporpamMMHoe obec-
IICYCHUEC B 3aBHUCH-
MOCTH OT peIIaeMoii
3a/1a4H.

3HATh: TEH/IEHIIMH PA3BUTHS HOBBIX
MIPOTPaMMHBIX MPOAYKTOB U IT-
CEpBUCOB, OPUEHTHPOBAHHBIX Ha I10-
BbIIIEHHE YPPEKTUBHOCTH cOOpa n
00pabOTKH TaHHBIX.

Ymerh: 0o60ocHOBBIBaTH BHIOOD T1O B
3aBHCHUMOCTH OT pelaeMoi 3a1a4uu

4. Ucnone3yet npu-
KJIQJIHOE TIPOTpaMM-
HOe o0ecIieueHue
JUTSI pEIICHUS KOH-
KPETHBIX TPUKIIA-
HBIX 3a]1a4.

3HaTh: OCHOBHBIE TPUHIIMIIBI 00pa-
OOTKM, BU3yaJM3allMM U aHaJIK13a JIaH-
HBIX, BEPOSITHOCTHBIE U CTaTUCTHYE-
CKHE METO/BI.

YMmerhb: MCIOIB30BaTh HHCTPYMEHTHI
OIMCATEILHON CTaTUCTUKU U BU3Yyaslu-
3allUM TAHHBIX, BEPOSTHOCTHBIE U CTa-
TUCTUYECKUE METOABI [UIsl pELICHUS




OpraHU3alMOHHO-YIPABIEHYECKHX 3a-
Jla4y, UHTEPIPETUPOBATH MOTy4YE€HHbIE
pe3yibTaThl.

YK-10

CnocoOHOCTh
OCYIIECTBIIATH
MOWCK, KpUTHYC-
CKH aHaJIu3UPO-
Barh, 0000IATH
A CHCTEMAaTH3U-
poBarb HUH)OP-
MAaI{Io0, HCIIONb-
30BaTh CHCTEM-
HBIA ITOOX0H IJIsd
pereHus Io-
CTaBJIEHHBIX 3a-
J1ag

1.YeTko onuckIBaeT
COCTaB U CTPYKTYpPY
TpeOyeMbIX JTaHHBIX
U uHpopMaluu, rpa-
MOTHO peajn3yer
IpoLecchl ux coopa,
00paboTKH M UHTEP-
MpPETalUu.

3HATh: OCHOBHBIC IPHUHIIUIIBI PEIBA-
PUTETBHON 00paOOTKH, BU3yaTH3aIHH
Y aHaJIM3a JIAHHBIX, BEPOSITHOCTHBIC U
CTaTUCTUYCCKUE METOJIBI.

YMeTh: UCTIONB30BaTh HHCTPYMEHTHI
MIpeIBapUTEILHON 00pabOTKH U aKKYy-
paru3aiuy JaHHBIX

2.000CHOBBIBAET
CYIIHOCTH ITPOUCXO-
JA1IETr0, BBIABIACT

3HATh: METOAbI aHaJIn3a TGH,[[GHLII/Iﬁ
Pa3BUTHUA SKOHOMHUYCCKHUX ITPOLECCOB
YMmeTh: IMPUMCHATh TEXHUYICCKUEC U

3aKOHOMEPHOCTH, UHCTPYMEHTAJIbHBIE CPEICTBA U1
IIOHUMAET IIPUPONY | OLICHKH COAEpKaHUSA YKOHOMUYECKOU
BapuabeIbHOCTH. IIOBECTKU JIHS

3.®opmynupyer
MpU3HAK KIacCu(pu-
KalliH, BBIJICISIET CO-
OTBETCTBYIOIIE EMY
TPYIIITEI OTHOPO/I-
HBIX «OOBEKTOBY,
UACHTUPULIHUPYET
o011e cBOUCTBA
AIIEMEHTOB TUX
TpYIII, OLIEHUBAET
MIOJTHOTY pe3ylbTa-
TOB KJ1accu(UKaINH,
MTOKA3bIBACT MIPH-
KJIaJJHOE Ha3HAueHUe
KJIaccu(PUKaIuoH-

HBIX TPYMII

3HATB: COBpEMEHHBIE METOIbI MHOTO-
MEpHOH Kiaccupuxanmu

YMeTh: IPUMCHSTH KJIacCU(UKAIINOH-
HbIE METOIbI, BRIOUPAst aJIcKBaTHbIC
3a/1a4e MaTeMaTUYeCKUe U HHCTPY-
MEHTaJIbHbIE METO/Ibl, UHTEPIIPETUPO-
BaTh MOJIYUCHHBIC PE3YJIbTAT

4. I'paMOTHO, J10-
TMYHO, apTyMEHTH-
pPOBaHO popMHUpYET
COOCTBEHHBIE CYX-
neHus u oneHku. Ot-
nu4daeT GakThl OT
MHEHHW, HHTEpIpe-
TalMi, OLICHOK U T.
1. B pacCyX/JIEHUSAX
JIPYTUX YYaCTHUKOB
JIeATETLHOCTH

3HaTh: OCHOBHBIE METO/bI TEOPHH Be-
POATHOCTEH, MaTEMaTUYECKOU U IIPU-
KJIaTHOM CTaTMCTUKH, UCIIOJIb3yEMBbIE
JUTS TIOATOTOBKY aHAJTUTUYECKUX Pe-
LIEHUH, SKCIIEPTHBIX 3aKIIFOYCHUN U
PEKOMEH TaLIA.

YMeTh: UCIIONb30BaTh BEPOSTHOCT-
HBIE U CTATUCTUYECKUE METOBI [
ITOITOTOBKH AHAJINTUYECKUX pelie-
HUM, 5 DKCIIEPTHBIX 3aKIIOYECHUHN U pe-
KOMEHTaITn

5.AprymeHTupo-
BaHHO ¥ JIOTHYHO
NPECTaBISIET CBOIO
TOYKY 3pEHUS T10-
CPEACTBOM U Ha OC-
HOBE CICTEMHOTO
OTHCAHMSL.

3HaTh: npoueaypsl GOPMYITUPOBKH U
MIPOBEPKHU CTATUCTUYECKUX TUIIOTE3
YMeTh: IpoOBEPSTH TUIIOTE3HI U JIE-
JaTh 0OOCHOBAaHHBIE 3aKIFOUCHHS Ha
OCHOBE IIPOBEPKU
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YK-15

CriocoOGHOCTH
PENIEBAaHTHO pe-
IaeMbIM 33713~
YaM UCTIOJIb30-
BaTb HHpOpMa-
IIUOHHBIC pe-
Cypchl 1 uHpOp-
MaIMOHHO KOM-
MYyHHKAIIHOH-
HBIC TEXHOJIOTUU
JUISL TOCTHOKE-
HUSA IeJIeH, CBSI-
3aHHBIX C MIPO-
dbeccruoHanbHON
JESITEIIbHOCTBIO,
oOyueHuem,
y4acTHEM B
KHU3HH 00111e-
CTBa U JIPYTHX
cdepax Ku3HU

1. CaMoCTOSATEIBLHO
BBIOMPAET U UCTIONb-
3yeT uudpoBbIe
cpencTBa OOIICHMS,
OCYILECTBIISAET I0-
WICK W/WJIA CO3/IaHHUE
KOHTEHTa B COOTBET-
CTBHH C IICTBIO B3au-
MOJICHCTBHS, B TOM
YHCIIC JISl OpraHu3a-
U1 COBMECTHOM fe-
SITCIIbHOCTH.

3HAaTh: COBpeMEHHbIE HH(POPMAIINOH-
HbIC TEXHOJIOTHH aHAJIN3a JaHHBIX 1
O0COOCHHOCTH UX MPUMEHEHHSI JUIsI pe-
IICHUS CTAaHJAPTHBIX 3a7a4 npodeccu-
OHAJILHOH JIEATEILHOCTH;

YMeThb: OCYIIECTBUTH BBIOOD IPO-
rpaMMHBIX CPEACTB ISl aHAJIN3A JIaH-
HBIX B MCCJICOBAHHUSIX

2.Bnaneer HaBbI-
KaMU OpraHu3aliuu
B3aUMOJCHUCTBUSA U
KOMMYHHKAITIH C
MTOMOIIIbIO HH(OpMa-
[IUOHHBIX CUCTEM
u/vim QpPOBBIX
CEPBHUCOB U TEXHO-
JIOTUH.

3HATB: TEH/ICHIIUU PA3BUTHUS TEXHOJIO-
ruu coopa JaHHBIX B ceTu Internet
YMeTh: OCyIIECTBIIATh IOUCK, COOp U
IIEPBUYHYIO ITIOATOTOBKY JaHHBIX IS
MPUKJIAJHBIX UCCIIETOBAHMI

3.0cymiecTBusier
noa00p U MpUMEHe-
HUE pa3InYHbIX UH-
(OopMaIMIOHHO KOM-
MYHUKAI[HOHHBIX
CPEICTB JJIs pelie-
HUS 00pa3oBaTelb-
HBIX U POdeccro-
HaAJIBHBIX 3a/1a4.

3HaTh: 0COOEHHOCTH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJOTHH Mpe-
CTaBJICHUSI PE3YJIBTATOB UCCIIEI0BaHUS
YmeThb: ocyliecTBUTh BBIOOP HHPOP-
MAallMOHHOM TEeXHOJIOTHH I aHAJIN3a
JAaHHBIX U MIPE3CHTAllMU PC3YJIbTATOB
aHaiM3a

3. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucruninraa « AHaNIU3 JaHHBIX» SBISIETCS 00s13aTeNbHON qucHuIinHon [{ukia ma-

TEMaTUKHU U UH(GOPMATUKH MO HanpasiaeHuto noarotoBku 38.03.04 - ['ocynapcTBeHHOE

N MYHUIUITIAJIBHOC YIIPABJICHHC. I{I/ICHI/IHHI/IHa «AnHanu3 JaHHBIX» 6a3preTc>1 Ha 3Ha-

HUAX, TOJTYYCHHBIX IIPHU NU3YYCHUN AUCIHUIIINH «MaTCMaTI/IKa», ((KOMHBIOTCPHBIfI Impak-

TUKYM).

4.00beM TUCUMILTHHBI (MOYJIS1) B 3a4€THBIX ¢IMHUIIAX U B AKAJeMUYECKUX Yacax

C BbIJIeJICHUEM 00beMa ayIMTOPHOI (JIEKIIMH, CEMUHAPHI) U CAMOCTOSAATE/ILHOM pa-

00THI 00y4YaOIIUXCH




HNHcTUTYT OHJIAHH-00pa30BaHUA

Ouno-3a0uynas popma obyuenus

Tabnuua 1
Buj yueoHoii pa6oThl Bcero Cemectp 3 Cemectp 4
1o JMCHMILJINHE (B 3./e. 1 yacax) (B yacax) (B yacax)
OO0mmas TpyA0eMKOCTh TUCIUILUIMHBI 6/216 108 108
Konumaxkmmnan paboma 68 34 34
- Ayoumopnusle 3anamus
Jlexknun 20 8 12
CeMuHapbl, IPAKTUYECKUE 3aHATUS 48 26 22
Camocmoamenvnas paboma 148 74 74
Bupa texymero KOHTpous Jomamnee Jlomainee TBOp- PacuerHo-
TBOPYECKOE 3a- | YECKOE 3aJaHHE aHATUTHYICCKAs
nanue/Pac- pabora
YEeTHO-
AHAJTUTHYCCKHEC
paboThI
Buj npoMexyTouHOM aTTecTaluu 3auer/OK3aMeH 3auer DK3aMeH

5. Conepxanne TUCHUILINHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3aesiaM) JUCHH-
IUIMHBI ¢ YKa3aHUeM UX 00beMOB (B aKaJleMUYeCKUX 4acax) U BUA0OB yUeOHBIX 3a-

HATHHA
5.1. Coaepxxanue TUCHMILIIMHBI
Tema 1. /laHHbIe B 9KOHOMHUKE, UX BU3YAJIU3ALMS U NIPeIBAPUTEIbHAS 00padoTKa

1.1. lannblie B 3koHOMUKe. OOBEKThI, MPU3HAKU U TAOIUIIbI. TUTIBI TPU3HAKOB B
HSKOHOMUKE: HHTEPBAJILHBIC, TIOPSIKOBBIC, PAHTOBBIE, AUXOTOMHYEeCKHe. DopMaTupoBa-
HUE HAOOPOB JAaHHBIX KaK TaOMUIl B TAOIMYHOM pefakrope. [ mcrorpaMMbl B TAOIHMYHOM
penakrope. YcioBHoe (opmaTUpoBaHUE B TaOMMYHOM penakrope. I'paduxku u aua-

IpaMMBbl paccesiHus B TAOJIMYHOM PEIaKTope.

1.2. MHCTPYMEHTHI ONMCATEJIbHOM CTATUCTHKYU B TA0JJMYHOM peaakrope. M3me-
peHue LeHTpa pacrnpenenenus. V3mepenue pasOpoca nanubeix. OnucareiabHasl CTaTu-

CTHKa B TaOnM4uHOM peaakTope u B R. /lnarpammsl pazmaxa B R.

1.3. [IpeaBapuresibHasi 00padoTKa JaHHBIX. BEIOPOCH 1 X 00pabOTKa B TaOIMY-

HOM penakrope. [IpomymienHpie 3HadeHusT U UX 00pabOTKa B TAOJIUYHOM PETAKTOPE.
6



[ToBTOpSsIOMUECS] CTPOKK W UX 00paboTKa B TaOMMYHOM pemakrope. CHHTETHYECKUE

MPU3HAKH.
Tema 2. Ciryuaiinbie cOObITHSA

2.1. Onpenenenne BepossiTHOCcTH. CiryyaiiHble cOObITHS, UX BHABL Onepanuu
HaJ COOBITHSIMM KaK onepaluu HaJl MHOxkecTBaMu. KomOuHaropuka. Kinaccuueckas Be-
pOATHOCTHasA cxeMa. CxeMa reoMeTpUuYeCcKuX BeposaTHOCTeld. CTaTucTHYeCKasi BEpOsIT-
HOCTb. AKCMOMBI Teopuu BeposiTHocTel. Metox MonTe-Kapino. MoaenupoBanue ciy-

YalHBIX COOBITHUH.

2.2. OcHOBHbBIE TEOPEeMbI TEOPUH BepPOATHOCTEH. Teopema CI0KEHUST BEPOSTHO-
cTeil. YcioBHas BepossTHOCTh. HezaBucumocth coObITHil. @opMyna MOJIHON BEPOSITHO-

ctu. ®opmyna baiieca. [Ipocrelimme npuMepsl IPUMEHEHUSI TEOPUU BEPOSITHOCTEM.
Tema 3. Ciryyaiinbie BeJIMYNHBI

3.1. OnpenesieHue cay4yaHoW Beau4yuHbI. [loHATHE CilydyallHONM BEJIWYUHBI.
@OyHKIUS pacupeneneHus caydyailHol BenuunHbl. CBoMCTBA (YHKIMU pacipeieeHusl.
WNuukaTop coOBITHS Kak MpocTeas ciryqaitHas penununna. OyHKius pacnpeneneHus

uHuKaropa coObiThsd. CMecH pacnipeneeHui.

3.2. JluckpeTHsblie cjy4ailHble BeJIMYUHbI M MX BAaKHEHIIIME YUCI0BbIE XapaK-
TepPUCTUKHU. JlCKpeTHas ciydaiiHas BenuuuHa. Pan pacnpenenenus u QyHKIUS pac-
MIPEACTICHNUS JUCKPETHOM CITy4alHOW BEIMYMHBIL. MaremMaTuyecKoe OKUIaHue, JUCTIep-

CUs U CpefHee KBAAPATUUECKOE OTKJIOHEHUE NTUCKPETHON CIIy4YallHOW BEJMYMHBI.

3.3. JluckpeTHbie C1y4YaHbIe BEJIUYUHbI, YACTO BCTPEYAKOINMECH B IPAKTHKE.
[TocnenoBaTenbHOCTH HMCHbITaHUN. buHOMHUanbHas cxema. OTpuIarebHOC OMHOMH-
ajpHOE pacrpeseneHue (OMHOMUANIBHBIM 3aKOH pacHlpeiesieHUs, TEOMETPUUECKUE 3a-
KOHBI pacnpenesieHus). 3akoH pacnpenenenus [lyaccona. IIpocteiimmii moTok coObI-

TUU. [ urepreoMeTpruueCcKuii 3aK0H paclpeeICHUS.

3.4. AOCOJIIOTHO HelpepbIBHbIE Cy4YaliHble BeJIMYMHBI U UX Ba:KHe e Yuc-

JIOBbI€ XapaKTepUCTHKH. AOCOIIOTHO HENPEepbIBHAA CilydaiiHas BennyuHa. OyHKIMS



pacnpeneneHus U QyHKIUS IOTHOCTU pacipeesieHrs aOCOMIOTHO HETPEPHIBHOM CITy-
yaitHoi BenuunHbl. CBOMCTBA (DYHKIIUH TUIOTHOCTHU pacmpezeneHus. MaTtemarunieckoe
OXHJIaHUE, TUCIIEPCHSI U CPEHEE KBAJPAaTHUECKOE OTKJIOHEHNE aOCOIIOTHO HETIPEPHIB-

HOU CIIy4YalHOW BEJINYWHBI.

3.5. A0COII0THO HelpepbIBHbIE CJIy4YallHble BeIMYMHbI, Y4aCTO BCTPEYAIOLIHECH
B IPAKTHKe. PaBHOMEPHBIN 3aKOH paclpenesieHns. DKCIIOHEHIMAIbHBIN 3aKOH pacipe-
neneHus. HopMaspHbI 3aK0H pacpeesieHus. 3aKOHbI paclIpeAcIICHNs], BA)KHbIE B Ma-
TEMaTHYECKON CTAaTHCTHKE (3aKoHBI pacrpenenenus Creronenta, y % , Gumepa — Che-
nekopa). Peanuszanus mozeneil abCONIOTHO HENPEPBIBHBIX CIyYaillHbIX BEJIMYHMH B Ia-

KeTe TaOJUYHBIN peaKkTop.

3.6. MoMeHTBI 1 KPUTHYECKHE IPAHMLIBbI CJIy4YaiiHON BenuuHbl. HaganbHbie n
[IEHTPaJIbHbIC MOMEHTHI CIIy4alHOM BEJIUUYMHBI. ACUMMETPHUS U KCLIECC CIydailHOM Be-
T4YrHbl. KBAaHTWIIM U IPOLIEHTHBIE TOYKU CITyYaillHOM BEJIMYMHBI. BhIUHCIICHNE KBAHTH-
JIeH 1 TIPOIICHTHBIX TOYEK B TAOJUYHOM pefakTope. MeauaHa u Mojia cliyq4aiiHOM BeJu-

YHHEI.

3.7. Cucrembl ciay4yalHbIX BeJu4MH. Ciiy4aliHble BEKTOPbI M YCIOBHBIE 3aKOHBI
pacripeziesieHusl. YCIOBHBIN psll pacnpenenaeHus (sl JUCKPETHBIX CIyYallHBIX BEJU-
Y1H), YCIOBHAS TJIOTHOCTh pacrhpeneneHus (Jisl HEMPEePhIBHBIX CIyYailiHBIX BEJTUYHH).
VYcioBHOe Maremaruyeckoe oxkujanue. Gopmynia MOJTHOTO MAaTEMaTHYECKOTO OXHUia-

Hust. opmyna nonnoi qucnepcun. Koapuaius u ko3pGUIIMEHT KOPPETSAIIUN.
Tema 4. IlpenesibHbIe TeOPEeMbl TEOPHH BEPOSATHOCTEN

4.1. 3akoH GosbIIMX YHce]d. MaccoBble cilydailHbIE SIBIEHUS B 9KOHOMHKE. Teo-
pema YeOnIméBa 1 OlleHKa MareMarudeckoro oxuaanus. Teopema bepHymu u orneHka

BeposTHOCTU. OOCYXXI€HUE YCIOBUM CTAaTUCTUYECKON YCTOMUUBOCTH.

4.2. llenTpanbHas npeaeabHas Teopema. Teopema Jlesu. InTerpanpHas TeopemMa
Myagpa — Jlannaca. MecTo HEeHTpaIbHOM NPEIEIIbHON TEOPEMBI B U3YUYEHUU CTATUCTH-

YECKUX 3aKOHOMEPHOCTEM.



Tema 5. Bb100poUYHBIH MeTO MaTeMATHY€CKOH CTATHCTUKH

5.1. OcHoBBI BbIOOPOYHOr0 MeTOAA. [IpenmeT u 3anaun MareMaTn4eCcKou CTaTh-
ctuku. [eHepanbHass M BbIOOpOYHAst coBOKynmHocTu. CiydaiiHas M KOHKpPETHasl BbI-
oopku. CiyuailiHasg MOBTOpHasi U ciiy4aiiHas OecrioBTOpHasi BbIOOpKH. COOTHOLIEHUE
MEXKly MPEAEIbHON OMIMOKOW CpEeIHEero, YpOBHEM 3HAUUMOCTH (PUCKOM) U 00bEMOM
BbIOOpKHU. Vcrionb30BaHUE 3TOr0 COOTHOIIIEHUS B OPTaHU3aIlMU BEIOOPOYHBIX 00CIIEn0-

BaHUU.

5.2. OneHka MUIOTHOCTH pacipeneaeHuss 1 PyHKIUM pacnpeneaeHus. Bapua-
HUOHHBIA psif. UMCIOBbIE XapaKTEPUCTUKU BBIOOPKH. MIHTEpBaIbHBIN BapHallMOHHBIN
psn. Ilonuron vacrot, kymyssaTa. OLEHKa YUCIOBBIX XapaKTEPUCTUK T€HEPAIIbHOM CITy-
YaliHOU BeTMYUHBI (BBIOOPOYHOE CpEIHEE KAK OLICHKA MATEMAaTUYECKOTO OKUIAHUS, OT-
HOCHTEJIbHAs 4acTOTa KaK OLIEHKAa BEPOSATHOCTH, BHIOOpPOUHAs JUCHEPCUSl KAaK OLCHKA

JUCTIEPCUN).

5.3. Toueunbie oneHKH MapameTpoB. [IoHATHE TOUEUHON OLIEHKU TapaMeTpa re-
HEPAJIbHOM COBOKYITHOCTH. CBOMCTBA TOUYEYHBIX OLIEHOK: COCTOSITEIbHOCTh, HECMEIICH-
HOCTB, 3¢ (HeKTUBHOCTH. BRIOOpOUHOE cpeHee Kak COCTOATENbHAs, HECMEIICHHAs 1 2()-
(eKTHBHAs OLIEHKAa MATEMaTUYEeCKOro OKUJAHUS T€HEPabHON CIy4aillHOW BEJIWYUHBI.
CMeIIeHHOCTh BRIOOPOYHOM JUCTIEPCUH KaK OIEHKH JUCTIEPCUN TeHEPATbHON CIydai-
HOU BennuuHbl. VcnipaBneHHas BBIOOpOYHAs AUCTIEPCHs] KaK HECMEIIIEHHAs U COCTOS-
TeJIbHAs OLEHKA IUCIIEPCUU TeHEPAIbHOM CIy4yallHON BETUYUHBI (17151 TOBTOPHOM 1 Oec-
MOBTOPHOI BBIOOPOK). MeTo/bl MOCTPOEHUS! TOUEUHBIX OIIEHOK: METOJI MOMEHTOB, Me-
TOJl MaKCUMaJIbHOTO Tpasaonoaodusi. [loctpoeHue oneHOK mapamMeTpoB pachnpesesie-

HUM CIIy4alHbIX BEJIWYHH.

5.4. UuTepBajibHbIe OLICHKH MapaMeTpoB. [[oHsATHE MHTEPBAJIBbHON OLICHKH Ia-
paMeTpa reHepagbHOM COBOKYITHOCTH. MHTEpBanbHbIE OLEHKH BEPOSITHOCTH, MaTeMa-
TUYECKOTO OXUAAHUS, Aucnepcud U koddduirenta koppensuuu. [TornpaBka Ha KoHed-
HBI 00bEM TeHEePaTbHOW COBOKYIMHOCTH (/11 TOBTOPHOM U OECIIOBTOPHOMN BBIOOPOK).

ACHUMIITOTHYECKUI oaxod K MHTCPBAJIbHOMY OLICHHBAHUIO.



Tema 6. IlpoBepka cTaTHCTHYECKUX ITMIIOTE3

6.1. Crarucruueckue runoresbl. [loHATHE CTAaTUCTUYECKON TMIIOTE3LI. BUIBI
CTaTUCTUYECKUX TUIIOTE3: MAPAMETPUUECCKUE U HEMAPAMETPUUECKHUE, TPOCTHIE U CIOXK-
Hble. KpuTepuil mpoBEepKU TUIIOTE3bl, KPUTHYECKOE MHOXKECTBO. [IpoBepka rumnores c
MTOMOIIBI0 HHTEPBAITLHBIX OIeHOK. OMIMOKU TIEPBOTO U BTOPOTO poaa. MOITHOCTh KpH-

tepus. Hanbonee momiaeiil kputepuit. JlocTuraemelii ypoBeHb 3HaYUMOCTH (p-value).

6.2. Kpurepuu ciay4ailHOCTH, HEe3aBHCHUMOCTH, OJHOPOAHOCTH. Kpurepwmii
['pab6ca (oTcyTcTBUS aHOMANBHBIX 3HaueHUi). Tabmuipl conpshpkeHHOCcTH. Kputepun
onHOpoaHOCTH ) % u CMupHOBa. KpHTepHii HE3aBUCUMOCTH ) %, KDUTEPHIA 3HAYMMOCTH

ko3 durnenta koppensiuu. Kpurepuii nHBepcui.

6.3. Kpurepuu cornacus. Kputepuii cornacus y 2 Iupcona. Kputepuii y 2 Iup-
COHa JUIA JUCKPETHBIX pacnpenenenuil. Kpurepuu cormacust Kommoroposa u Cmup-

HOBa.

6.4. Kputepuu coriacusi 1Jifl CJIOKHBIX runore3. Kpurepuu nis npoBepku HOp-

ManbHOCTH (JIunmmuedopcea, [lanupo-Yunka u apyrue)

6.5. Ilapamerpu4eckne kpurepum. [[poBepka runoTe3sl 0 paBEeHCTBE MaTeMarH-
YECKOI0 OXKUJIaHUS TEOPETUUECKOMY 3HaUeHUIO. [[poBepKa runores3bl 0 paBeHCTBE IBYX
MaTeMaTU4YeCKUX Oxuaanuil. [I[poBepka rumnore3bl 0 paBeHCTBE AUCIIEPCUN TEOPETUYE-
CKOMY 3HaueHUI0. [IpoBepka runoresbl 0 paBeHCTBE ABYX aucrepcuil. [Iposepka rurmo-
T€3bl O PABEHCTBE BEPOSITHOCTU COOBITHUSI TEOpEeTHUYECKOMY 3HaueHut0. [IpoBepka rumo-

T€3bl O PABEHCTBE JIByX BeposiTHOCTEH. [IpoBepka runores st CBA3aHHBIX BEIOOPOK.

6.6. OcHOBBI HemapaMeTpu4ecKoii crarucTuku. Pactipenenenne Buinkokcona u
ero kputuueckue rpanuibl. Kputepuii Bunkokcona-ManHa-YuTHu (Henmapamerpuye-
CKHMM KpUTEpUI CpaBHEHUS MaTEMaTHYECKUX OXKHUIAHUHN JJI1 HE3aBUCUMBIX BBIOOPOK).
Koaddunment panropoit koppensuuu Crupmena. KoadduimeHtT panroBoii Koppess-

nuu Kennamna. Koadduiment konkopaanuu.

Tema 7. BBenenue B MeTOAbI MHOTOMEPHOM CTATUCTHYECKOM KiIaccupuKanuu
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7.1. 3apaum perpeccuoHHoro anajam3a. [lapuas perpeccus. Cnenudukanus pe-
rpeccuoHHON Mozenu. Pe3ynpratuBHbIN npu3HaKk U GakTopsl. CyIeCTBEHHOCTD (haKkTo-
poB. Bri0op dhopmbl perpecconHoro ypaBHenus. O1eHka napaMmeTpoB ypaBHEHHUs Map-
HOW PErpeccud METOAOM HAMMEHBIIMX KBAaJApPaTOB. MoJiellb MHOXKECTBEHHOM perpec-
cuu. [Iponeaypa or6opa dakropon. Teopema "aycca-Mapkosa. [Ipobiema MyIbTHKOJI-
nuHeapHocTH. OILlEHKa MapaMeTpPOB YPAaBHEHUSI MHOXKECTBEHHOW PpErpecCHH Cpen-

crBamu Ms Excel u R. Jloructuueckas perpeccus u 3ajaqu OMHapHOM KiaccupuKauu.

7.2. OcHOBBI JTMCKPUMHHAHTHOTO aHaau3a. [Ipennoceuiku merona. Knaccudu-
Kaiusi ¢ odyuenueM. OOydaromiyie BbIOOpKH. JIMHEHHBIA NUCKPUMUHAHTHBINA aHAJIM3.

JuckpuMuHanTHas QyHKUMs. JIMHEWHbBIN TUCKPUMUHAHTHBINA aHayn3 B R.

7.3. OcHoBBI KiaacTepHoro anaausa. [Ipennoceuikn meroma. Mepapxuueckue
knactep-npouenypsl. [Ipunnun knaccudukauuu 6e3 oOydeHus. Mepbl paccTOSHUN
Mexy oObekTaMu. MeTpUKHU paccTosiHUS Mexy kinacrepamu. Metog K-cpennux. Pe-

anu3auus npoleayp KiiacTepHoro ananusa B R.

5.2. Y4yeOHO-TEMATHYECCKHNH TIJIAH

Tabnuma 2
Ne | HammeHoBaHue @®opMbI TEKYyLLIETr0
n/ | Tem (pa3xeJioB) TpynoemMkocTh B yacax KOHTPOJIA
0 | AUCHHUILIMHBI ycrneBaeMocTH
Bcero | Konrakrnas pa6ora - | Camocros
AynuTopHas padora TeJbHasd
06 | Jlex Cemu padora
mast, | Luu Hapbl,
B paKk
T.4. THUYEC
KHE
3aHd
TUA
1 JlanHBIE B 3KO- 4 2 2 14 BosneueHHOCTH B UHTED-
HOMUKE, UX BH- aKTUBHBIN Ipolece, BbI-
3yanu3anus u CTYILJICHUS Ha BeOWHA-
IIpeBapUTEIb- pax, JOMaIllHHE 3aJaHus,
Has oOpaboTka y4acTHe B 00CYKIECHUIX
pe3yabTaToB B yare, pac-
YEeTHO-aHAJIUTUYECKast
pabora Nel mo remam 1-4
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Crnyuaiinble
COOBITHUS

10

24

BogneueHHOCTh B HHTED-
AKTUBHBIN MPOILIECC, BbI-
CTyIUICHHs Ha BeOnHa-
pax, JoMalllHue 3aJaHus,
y4JacTue B 00CYKICHHUAX
pe3yabTaToB B yare, pac-
YeTHO-aHAJIUTHYECKas
pabora Nel mo temam 1-4

Crny4aiinbie
BEJIMYMHBI

15

12

24

IIpenenbHble
TEOPEMBI TEOPUHU
BEPOSITHOCTEMN

12

BogneueHHOCTh B UHTED-
aKTUBHBII Mpoliecc, Bbl-
CTyIUICHHs Ha BeOnHa-
pax, JoMalllHue 3aJaHus,
y4JacTue B 00CYKICHUAX
pe3yabTaToB B yare, pac-
YETHO-aHAJIUTUYECKast
pabota Nel mo remam 1-4
BoBnedueHHOCTh B MHTEP-
aKTUBHBIN Mpoliecc, Bbl-
CTYIUIEHMsI Ha BeOMHa-
pax, AoMalllHue 3aJaHus,
y4acTue B 00CYXKIECHUAX
pe3ynbTaToB B 4are, pac-
YETHO-aHAJIUTUYECKAs
pabota Nel o remam 1-4

Hroro
1 cemectp

108

34

26

74

Bo16opounstit
METOH
MaTeMaTHU4eCKOit
CTaTHUCTUKH

12

22

BoBieueHHOCTh B HHTEP-
aKTUBHBIN NTpoLeCC, BbI-
CTYIUIEHMsI Ha BeOMHa-
pax, JOMalllHHE 3aJaHus,
ydacTue B 00CYXKIEHUAX
pE3yNbTaToOB B 4are, pac-
YEeTHO-aHAJIUTUYECKast
pabora Ne2 o remam 5-7

IIposepka
CTaTUCTUYECKUX
THUIIOTE3

12

28

Baenenue B Me-

TOJBI MHOTOMED-
HOM cTaTUCTHUC-
CKOH Kiaccudu-
Kalliu

10

24

BoBieueHHOCTh B HHTEP-
aKTUBHBII NpoLECC, BbI-
CTYIUIEHMsI Ha BeOMHa-
pax, JOMalllHHE 3aJaHus,
y4acTue B 00CYXKIECHUAX
pE3yNbTaToB B 4are, pac-
YEeTHO-aHAJIUTUYECKast
pabota Ne2 o remam 5-7
BoBieueHHOCTH B HHTEP-
aKTUBHBIN ITpolece, BbI-
CTYIUIEHHsI Ha BeOMHa-
pax, JOMaIllHHE 3aJaHus,
y4acTHe B 00CYKIECHUIX
pe3yabTaToB B yare, pac-
YEeTHO-aHAJIUTHYECKast
pabota Ne2 o remam 5-7
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Hroro
2 ceMecTp

108 34

12

22 74 BoBiie4eHHOCTB B HHTED-
AKTUBHBIN MPOILIECC, BbI-
CTyIUICHHs Ha BeOnHa-
pax, JIOMallIHue 3a/1aHus,
y4JacTue B 00CYKICHHUAX
pe3y/IbTaToB B 4are, pac-
YeTHO-aHAJIUTHYECKas

pabora No2 mo temam 5-7

B nenom no
MUCLIAIIIINHE

216 68

20

48 148 CornacHo yuyeOHOMY
IUIaHy: pacueTHO-aHaIH1-
TUYecKas paboTa/momani-

HEC TBOPUYCCKOC 3aJaHUC

Hroro B %

31

29

71 69

*00BbeM KOHTAKTHOM pabOThl B OYHO-3a09HOI/3a04HOM (popmMax 0OydeHHs U UHIU-
BUyaJbHBIX YUEOHBIX IJIaHAX ONPEAEISAETCS COOTBETCTBYIOIIMMH YU€OHBIMHU IJIAHAMM.
Tempbl, peanu3yemble B BUAE KOHTAKTHOW pabOThI, ONPEAEIIAIOTCS MPENoaBaTeIeM caMo-
CTOATENILHO, UCXO/ISl U3 YPOBHS UX CIIOKHOCTH.

5.3. CoxepxaHue CeMUHAPOB, MPAKTUYECKUX 3aHATHH

TabOmuna 3
HaumenoBanne Tem | Ilepedyens BOompocoB 1Jisi 00Cy’KIeHHMS Ha CeMH- Dopmbl
(pa3zneJioB) HAPCKMX, IPAKTHYECKUX 3aHATHAX, PEKOMeH/1ye- NpoBeIeHHus
AUCHHUILIMHBI Mbl¢ MCTOYHHUKH U3 pa3nesoB 8,9 (ykaspiBaercs 3aHATHH
paszjien ¥ NOPAAKOBbIN HOMEpP HCTOYHUKA
Jannble B skoHOMEKe, | [IpeacraBienne naHHbIX B Buje GpopMarupoBaHHbIX | Pemenune — 3amau
WX BU3yalM3anus W | Tabmui. [UcTorpamMmbl, auarpaMMbl paccesHusd, | OHJIaliH, 00CYyX-

npeaBapuTensHas o0pa-
00TKa

nuarpammbl pazmaxa. CBoanble Tabnuibl. Busyanu-
3a1usl Ka4YeCTBEHHBIX MpU3HaKoB. MIMmopT, mpenBa-
puTenbHas o0padoTka M BU3yalu3alus JaHHBIX B
Excel.

Pexomenodyemvie ucmounuxu: [8.1,3,4], [9.2]

JICHUE B 4Yare Be-
OuHapa

Crny4daiiabie cOOBITHS

OcHoBbl KOMOUHATOPUKHU. DYHKIIMH TOJICUETa KOJIU-
yecTBa komOmHaruii B Excel u R. Knaccuyeckas Be-
posiTHOCTHast cxema. Cxema reOMeTpUYECKUX BEpO-
SITHOCTEW. MoaenupoBaHue CTaTUCTUYECKOM BEPO-
ATHOCTH. BEpOATHOCTh CyMMBI. YCJIOBHBIE BEPOAT-
HOocTH. BepositHocTh npousBenenus. [lonnas Bepo-
arHocTb. Dopmyna baimteca. [locmenoBarensHOCTH
ucneltTanuid. Cxema bepHymiu.

Pexomenoyemvie ucmounuku. [8.1-4], [9.2]

Pemenne 3anmau
OHJIaWH, 0OCYX-
JICHUE B Yare Be-
OuHapa

Crnyyaiinbple BeTMYMHbI

JIucKpeTHBIE CllydyallHbIE BEJIWYMHBI U UX BAKHEU-
M€ YUCIIOBBIE XapaKTEPUCTUKU. [[UCKpEeTHBIE CITy-
YalHbIE BEJIMYMHBI, BCTPEYAIOIINECS B DKOHOMUYE-

Pemenue  3amau
OHJIaliH, 00CyX-
JICHHE B Yare Be-
OmHapa
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CKOH IpakTuKe. AGCOIIOTHO HEMpPEPhIBHBIE CITydaii-
HBIE BEJIMYMHBI U UX BaXKHEUIIIHME YUCIIOBBIE XapaK-
TEPUCTUKHU. AOCOJIIOTHO HENPEPHIBHBIE BEJIUYMHBI,
BCTpEYAOUIMECS B IPAKTUKE SIKOHOMUKE. PaBHOMED-
HBIW, IOKa3aTeNIbHbII, HOPMaJIbHbBIN 3aKOHBI pacipe-
neneHusi. MOMEeHThl ciaydalHbIX BeJlnuuH. KBaH-
Tty ¥ 100a-nporieHTHBIE TOUkU. DOpMYIIbI KOppe-
JISILMU U KOoBapuauuu. MHoromepHas ciydaiiHas Be-

JIMYWHA. YCIOBHBIE pacnpeneneHus.
Pexomenoyemvie ucmounuxu: [8.1-4], [9.2]
ITpenenbuble Teopembl | IIpumenenne HepaBeHcTB MapkoBa u YeOblmé€Ba | Pemenne  3amau
TEOPHUH BEPOSATHOCTEH | JUJISl PELICHUSI IPAKTUYECKUX 3a]a4 OHJIaliH, 00CyX-
Pexomenoyemvie ucmounuku: [8.1-6], [9.2] JIEHUE B 4are Be-
OuHapa
Br16opounslii MeTox BribopouHble OmeHKH (QYHKIHMA TJIOTHOCTH M pac- | Pemenne  3amau
MaTeMaTH4eCKOU npenenenus. ToueuHble OIeHKU mapaMeTpoB. Omnu- | oHnaiiH, o00cyx-
CTaTUCTHUKH carenbHas cratuctuka cpencrsamu Ms Excel. UH- | nenue B yare Be-
TepBaJIbHBIC OIICHKU MapamMeTpoB. Pexomendyemvle | OuHapa
ucmoynuxu. [8.2-6], [9.2]
[IpoBepka ®opMmynupoBka craructuuecku runore3. Kpurepuu | Pemienne  3amau
CTaTUCTUYECKHUX MPOBEPKHU CTATUCTUUYECKUX THnore3. [lapamerpuue- | onnaitH, o00CyX-
TUIIOTE3 ckue runotre3bl. OHO- U IByXBBIOOPOUHBIE TECTHI. | ICHUE B 4YaTe Be-

Oynknuu var.test(), t.test(), prop.test() R. dynknuun
CTBIOAEHT.TECT(), FTECT() Ms Excel. Kpure-
puu cornacusi. IlpoBepka 3HaunMocTu ko3dduum-
eHta koppemsuuu Ilupcona. Hemapamerpuueckas
TOYEYHas! OIIEHKa MareMaTHueckoro oxuaanus. He-
napaMeTpuieckasl HHTepBaJIbHAsl OLICHKA MaTeMaTH-
yeckoro oxwunanus. Kpurepuii Bunkokcona (map-
HBIA KpUTEpUil 3HAKOBBIX paHroB). Koadduiment
paHroBoii koppensiuuu CriupMmeHa.

Pexomendyemvie ucmounuku: [8.2-6], [9.2]

OouHapa

Beenenne B MeTOABI
MHOTOMEPHOW  CTaTu-
CTHYECKOl Kkiaccugu-
Kaluu

Onenka napamMeTpoB ypaBHEHMsI TMHEHHOHN perpec-
cun B Ms Excel. MnTepnperanus pesynsraros. Pe-
HIEHUE 3a1a4 KJIACTEPHOTO aHaJIn3a.
Pexomenoyemvie ucmounuxu: [8.1,2,3,4], [9.2]

Pemenne  3amau
OHJaWH, 0O0CYX-
JICHUE B Yare Be-
OuHapa

6. IlepeyeHb yueOHO-MeTOAMYECKOTO O0eceuyeH sl JIsl CAMOCTOSATEIbHOM PadoThI

00y4yarouuxcs 1no JUCUUIJINHE,

6.1. IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE JIUCIH-

IUIMHBI, (POPMBI BHEAYIUTOPHON CAMOCTOATEIbHOI PadoThl
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ITepedyenb BONPOCOB, OTBOAMMBIX HA CAMOCTOSA-

DopMbl

HaumeHoBanue Tem TeJIbHOE OCBOEHHE BHeayIUTOPHOM
(pa3aeJsioB) CaMOCTOSITeJILHOI
AUCHUILIUHBI padoThI
1. Jlannbie B 3k0HO- | BeIOpock! u ux o6padotka B Microsoft Excel. IIpo- | PabGora ¢ yuebHoi

MHKE, UX BH3yaJIH3aLus
U TIpe/iBapuTeNIbHas 00-
paboTtka

MyIICHHBIC 3HAYEHUs U X 00paboTka B Microsoft
Excel. [ToBTopsirormecst CTpOKU 1 UX 00paboTKa B
Microsoft Excel. CunaTeTn4eckue npu3HaKu

Nwmmopt, npensaputenbHas 00paboTka U BU3yaH-
3amusa JaHHbBIX B R

nureparypou. Pe-
IICHHE THITOBBIX
3aga4. BrinosHe-
HME TECTa JJIs ca-
MOIOJATOTOBKH B
OVYKe na cam-
pus.fa.ru.

Brinonuenue pac-
YCTHO-aHAJTUTUYC-
CKOM paboThI/10-
MAIIHEeTO TBOpYe-
CKOT'O 3aJ]aHus

2. Crnyuaiinble
COOBITHS

Peanu3auus coueranuii u pazmereHuil. Anredpa
coObITuii. Jlnarpammsl Diinepa-Benna

Pa6ora ¢ yueOHoit
nureparypou. Pe-
[IEHHE TUTIOBBIX
3aga4. Beinonne-
HUE TeCTOB JJIA ca-
MOTIOATOTOBKH TIO
teme B DYKe Ha
rnoprase cam-
pus.fa.ru. Beimosn-
HEHUE PacueTHO-
AHATUTUYECKOU
paboThI/goMari-
HETro TBOPYECKOTO
3a/IaHus

3. Crnyuaiinbie
BEJIMYMHBI

ITommoe MAaTOXUJAHUC U MTOJIHAA JUCIICPCU.

MHoroMepHbI€ HENPEPBIBHBIE CIIy4aliHbIE BEJIH-
YUHBI U YCIIOBHbIE PaCpE/IeNICeHUsI B SKOHOMUKE U
yIIpaBJIEHHH.

CwMmecu pacnipeneneHui.

Pa6ora ¢ yueOHoI
aureparypou. Pe-
IIICHUE TUTTOBBIX
3aga4. BeinonHe-
HUE TeCTOB JJIA ca-
MOTIOATOTOBKH TIO
teme B DOYKe Ha
rmoprase cam-
pus.fa.ru. Beimosn-
HEHUE PacdeTHO-
AHATUTUYECKOU
paboThI/moMari-
HEro TBOPUYECKOTO
3aJIaHus

4. [IpenenvHbie
TEOPEMBbI TEOPUU
BEPOSITHOCTEN

Meton Monte-Kapno. MonenupoBanue cirydyaiiHbIX
BeanunH B Excel u R.

Pabota c yueOnou
aureparypou. Pe-
IIICHNE THITOBBIX
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3a7a4. BeimosHe-
HME TECTOB JJIA ca-
MOIOJITOTOBKH 110
Teme B DYKe Ha
rnoprasie cam-
pus.fa.ru. Beramc-
JIEHUE XapaKTepu-
CTHK CITy4alHBIX
BEJTMYUH B IIPO-
11ecce MOACIUPO-
BaHUs. BeimomHe-
HHUE pacueTHO-aHa-
JINTUYECKOU pa-
OOTBI/IOMAIITHETO
TBOPUYECKOT'O 33j1a-
HUA

5.

METOJI MaTeMaTH4yeCKon

Bo16opounsiit

CTaTUCTUKHU

[IpakTrnueckue 3a1a4n OLEHKU [MApaMETPOB T'eHe-
pajgbHOM COBOKYIHOCTU. OnucarenbHas CTaTu-
CTHKa cpencrBaMu R

Pa6ora ¢ yueOHol
nuteparypoi. Pe-
[IEHHE TUITOBBIX
3ama4. Beimonne-
HME TECTOB JIJIA ca-
MOIIOATOTOBKH 11O
teme B OYKe Ha
rnopTaje cam-
pus.fa.ru. Bemos-
HEHHE JIOTOJIHU-
TEJIFHBIX 3aJIaHUH
Ha IPUMEHEHNE
Excel u R. Brimos-
HEHUE PacueTHO-
aHAJTUTUYICCKOM
paboTsl/TOoMar-
HETro TBOPUYECKOTO
3aJIaHus

6.

IIposepka

CTaTUCTUYCCKHUX
TUIIOTEC3

3aaun HemapaMeTPUUECKOM CTaTUCTUKY B IPaK-
TUKe ynpasienus. Kpurepnit Bunkokcona —
ManHa — YuTHM (HemapaMeTpuyecKuil Kputepui
CPaBHEHUsI MaTEMaTU4YECKHUX OKUJIaHWUW IS He3a-
BHUCHMBIX BBEIOOPOK).

PaGora ¢ yuebHot
aureparypou. Pe-
IEHUE TUITOBBIX
3aga4. Beinonne-
HUE TECTOB IS ca-
MOTIOJITOTOBKH TI0
teme B DYKe Ha
rmoprase cam-
pus.fa.ru. Beimosn-
HEHHUE JOTIOJTHH-
TEJbHBIX 3aJaHUI
Ha IpUMEHEHNE
KpUTEpUEB: YUII-
KOKCOHA, 3HAKOB,
ManHa- YuTHM B
Excel u R. Beimon-
HEHUE PacueTHO-
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aHAJIMTHUECKOM
paboThI/moMari-
HEro TBOPYECKOTO
3aJaHUs

7.

Bsenenue B me-

TOJIbI MHOTOMEPHOH CTa-
TUCTUYECKOH Kitaccudu-
Kaluu

OrueHka nmapaMeTpoB ypaBHEHUS JTOTUCTUUECKOM

perpeccun. bunapnas knaccudukaius 00bEKTOB

CpeAcTBaMM MalIMHHOTO 00y4yeHus. Perpeccuon-
HblM aHau3 B R. Pelienue 3a1a4 TMCKPUMUHAHT-
HOTr'O aHaJIn3a

Pabota ¢ yueOHoM
nureparypou. Pe-
IICHHE THITOBBIX
3aga4. BrinosHe-
HME TECTOB JIJIA ca-
MOIIOATOTOBKH 11O
teme B OYKe Ha
rnopTaje cam-
pus.fa.ru. Beimon-
HEHHE JIOTIOJIHU-
TEJIFHBIX 3aJIaHUH
pErpecCUOHHOTO
ananusa B Excel u
R. Brinonnenue
pacyeTHO-aHaIH-
TUYECKOU pa-
OOTBI/ TOMAIITHETO
TBOPYECKOTI'O 3a/1a-
HUSA

6.2. IlepeueHb BONPOCOB, 3a1aHM i, TEM JJISI MOATOTOBKH K TEKYIIeMY KOHTPOJIIO

IIpumep qoMalIHEro TBOPYECKOIro 3aJaHUSA

JomaniHee TBopueckoe 3afaHue B 1 cemecTpe COCTOUT B OPraHU3ALNH, POBEJIE-
HUU COIIMOJIOTUYECKOTO OMpoca U 00pabOTKM WX Pe3yJIbTaTOB ¢ HUcIoib3oBaHueM IT-

uHctpymeHToB (Excel, s3p1k R, Python nnm npyroe cpenctso nporpaMMupoBaHusi).

I[J'ISI COCTABJICHUS BOIIPOCOB QAHKETBI CTYACHTY-HCCIICAOBATCIIIO HCO6XO)II/IMO

YUCCTh CICAYIOMINC 0COOCHHOCTH:

B

- BBIOpaTh aKTyaJIbHYIO TEMY, YTOOBI 3aMHTEPECOBATh PECIIOHIEHTOB y4aCTBOBAThH

AHKCTUPOBAHUH,

- IPUBJIEYD K YUacTHUIO He MeHee 70 pecrnoHIeHTOB;

- popMyJIMPOBKA BOITPOCOB JOJI’KHA OJTHO3HAYHO TPAKTOBATH CYTh MPOOJIEMBI;

- HCTIONH30BaTh pa3InuHbIe (JopMaThl BBOJA OTBETOB,;

- BOIIPOCHI HAa OTBCTLI JOJIZKHBI COACPIKATh KaK YN CJIOBBIC OTBCTEI, TAK U KATCTOPHH.
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[IpoBenute cBOE HEOONBIIOE COIMOIOTUYECKOE UCCIIEIOBAHNE, PEaTN30BaB Clie-
JOYIOIINHI aJrOPUTM AEHCTBUN:

I. Onpezxenmecr, C TCM, 4TO XOTHUTC UCCIICAOBATh: 00BEKT HCCIICAOBAaHUA, IIPCACTABIICH-

HBII IPYIIION PECIIOHIEHTOB, M €r0 UCCIEAYEMOE KaueCTBO, CBOMCTBO, OTHOIIICHHE.

2. CocraBbre HEOONBINYIO aHKETY (3—4 BoIpoca), OTBEThI HA KOTOPYIO MOMOTYT OTBE-

THUTBb Ha BOIIPOCHI UCCIICAOBAHUA.

3. [IpoBepbTe OAHO3HAYHOCTH BOIPOCOB M KOPPEKTHOCTH MPEIaraeéMbIX OTBETOB.

4. 3anporpammupyiTe cBoto ankety B Microsoft Forms (miis aToro B Opay3epe HeoOxo-
JUMO  3allyCTUTh  ccbUIKy  https://forms.office.com/) wumu  Yandex  Forms
(https://yandex.cloud/ru/docs/forms/new-form=). Jlng co3nanusi ornpoca HEOOXOAUMO

HaxaTb KHONKY «Co31ate hopmy».

B nanHo#l popme oOyuaromuiicss GOpMUPYET aHKETY C BOIPOCAMHU U BBIOUPAET COOT-

BETCTBYIOLIUH (hopMaT OTBETA.

5. KOI’II& AHKCTa I'0TOBA ITIOJIHOCTBIO, CTYACHT OTIIPABJIACT CCBIJIKY Ha OITPOC PCCIIOHACH-

TaM, KOTOpbI€ OyyT y4acTBOBATh B COLMOJIOTMYECKOM HCCIIEIOBAHUU.

(3T0 MOTYT OBITH PY3bs, CTYACHTHI, KOJJIETH TI0 paboTe, CaydailHbIe HHTEPHET-TIOMb-
30BaTeNu, JIFOIU ¢ PopyMOB WM UHBIX rpyIin). CodepuTe HE0OX0AMMOE KOJTMYECTBO OT-

BCTOB PCCIIOHACHTOB.

6. 1711 00pabOTKHM MOMyUYEHHBIX PE3YJIbTaTOB OMPOCa HEOOXOAMMO CKayaTh BCE OTBETHI
B (paitn Excel, uToObl monyuuTh 0TUeT. BU3yanusupyiTe pe3ylbTarhl omnpoca ¢ moMo-
upio Excel nnm R(RStudio). Tlpu 3TOM a1 KaTeropralibHBIX MEPEMEHHBIX JTOJKHBI
OBITh TOCTPOEHBI THCTOTPAMMBI, a JJII YUCJOBBIX IEPEMEHHBIX —THCTOTPAMMBI U
AIMUKY ¢ ycaMu. JlaiiTe uHTEpnpeTaiuio pesyasratoB. OdopmuTe U pacreyaraiite pe-

3ynbraThl B MS Word ¢ kpaTkumu BEIBOJAMU HCCIIEIOBAHUS.

IIpuMmepsI 3agaHuit TecTa
1.IIpu n3yyeHnn HHTEHCUBHOCTH NTOTOKA 3BOHKOB B KOJUI-IIEHTP B

TedeHHe | SaHeN MonyyeHsl CIeayone pe3yabTaThl:

112; 251; 300; 112; 93; 200; 130; 112; 120; 175; 200; 243; 287; 290; 302
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Haittu mony, meamany u cpenHee 3HaueHHe. [losCHUTH pasnuuue Mexay
MEIMaHOW U CpeAHUM 3HaueHueM. llocTpouTh AuarpamMmbl, BU3YaJIU3UPYIOIIHE
noJiydeHHbIe gaHHbIe. (Tema 1)

2.J{114 Ka)X0r0 CTyACHTA IPYIIbI B TAOIUIIE 3alIMCaHbl: OLIEHKA [0 MaTEMAaTUKE B
NIEPBOM CEMECTPE; pazMep 00yBH; JIFOOUMBINA (DUIIbM; PACCTOSHUE OT MECTa MPOXKUBAHUS
no mecra y4yeObl. Kakuve W3 3THUX TMPU3HAKOB SIBISIIOTCSA: @) KOJUYECTBEHHBIMU; O)
Ka4eCTBEHHBIMHU; B) JUCKPETHBIMHU; TI) HENPEPBIBHBIMHU; [I) HOMHUHAJIBHBIMH; €)
nopsiAKoBeIiMU? Kakue BUAB JuarpaMM MOXKHO NPUMEHHTh K KaXKIOMY H3 3THX
npusHakoB? (Tema 1)

3. U3 250 cTymeHTOB MEpPBOro Kypca, CAABABIIMX B CECCHUIO TPU 3K3aMEHa — I10
maremaruke, (Gpuiocopun U MHOCTPAHHOMY SI3bIKY, OTMETKY «YIOBJIETBOPUTEIHHOY
MOJIYYMJIN: TI0 MaTeMaTuke 86 4eI0BEK, IO MHOCTPAHHOMY S3bIKY — 71, o ¢unocopuu —
50, mo MaTeMaTHKe WIK HHOCTPAHHOMY s13bIKy — 130, mo MaremaTuke win gpuinocodun —
112, mo uHOCTpaHHOMY S3BIKY WM (pritocoduu — 94,1mo Bcem TpeMm mpeameram — 18
yesoBeK. CKOJIBKO CTYACHTOB CAAIN ATH SK3aMEHBI:

a) 6e3 TpoekK;

0) ¢ OTHOI TPOMKOI 10 MaTEMaTHKE;

B) ¢ ofHo Tpoiikoi. (Tema 2)

4. B gecAaTunyrorbHuKe criyvariHbiM 00pasoM BbIOMpaloTCs ABE BEPLLMHLI. HYemy
paBHa BEPOSITHOCTb TOr0, YTO 3TW BEPLLMHbI SBMAOTCS coceqHMm? (No Teme 2)

5. [1Ba Tensnoxona AoSpkHbI MOO0UTM K QOHOMY 1 TOMY Xe npudary. Bpemsa npuxoaa
TENrOXOOOB HE3ABMCMMO U PaBHOBO3MOXHO B TedeHue OaHHbIX CyToK. Onpenermrb
BEPOATHOCTb TOr0, YTO OOHOMY U3 TENIOXOO0B NPUAETCA OXUaarb Npuyana, ecriv Bpems
CTOSIHKM NnepBoro Tensioxona—14ac, a BToporo — 2 yaca (Tema 2)

6.B HexoTopoM CTpaxoBoM KOMMaHUM Cpean aepXKarenen rnosmMcoB CTPaxoBaHUS
aBTOr PaKOaHCKON OTBETCTBEHHOCTHU 30% OTHOCSATCSA K rpynne
BbICOKOr0 pycKa (y Takux CTpaxoBareriel BEPOSATHOCTb HAaCTYMNSIeHUs CTPaxoBoro Criyyast
B TedeHune roga pasHa 0,2), a 70% — K rpynne HU3Koro pucka (y HuUX BEPOSITHOCTb

HaCTYNSIEeHNs1 CTPaxoBOro Ciydas B TedeHue roga pasHa 0,01). C kakor BEPOATHOCTLIO
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CryYanHO BblOpaHHbIA CTpaxoBareSb, Y KOTOPOro B MPOLUSIOM rody Oblil CTpaxoBOw
Crydain, OTHOCUTCS K rpynne: a ) BbICOKOro pucka; 6) Huskoro pucka? (Tema 2)

7. TlpuGop, ycTaHOBJIEHHBIM Ha OOpPTy camojieTa, MOXET padoTarb B JBYX
peXuMax: B YCIOBHUSAX HOPMAJIBHOIO IOJIETA U B YCIIOBUSAX MEPETPYy3KH MPU B3JIETE U
nocanke. Hopmanbenslid pesxum nosieta coctapisieT 80% BpeMEHH MoJIeTa, Meperpys3ka —
20%. BeposiTHOCTB BbIXOJa IPUOOpa U3 CTPOSA 32 BPEMsI IIOJIETa B HOPMAIBHOM PEKUME
paBHa 0,01, B ycnoBusx neperpy3ku — 0,04.1) BerauciauTe HaJeKHOCTh IpUOOpa 3a
BpeMs nojeta. 2) 3BecTHo, 4To npuOop BhIIIEN U3 cTpos. KakoBa BEpOSITHOCTB, UTO MPU
ATOM MOJIET TPOUCXO/IUII B HOPMAJILHOM pexxkume? (Tema 2)

8.Texymnii TECT IO aHAIN3Y JAHHBIX COCTOUT U3 TPEX PA3/ENIOB, IS KaXKI0ro U3
KOTOPBIX ONpEJeieH MPOXOAHOM Oaji. BeposSTHOCTh TOro, YTO CTYIEHT HOJIYYUT
MPOXOJIHOM Oasu1 mo nepBoMy pazjaeny tecta paBHa 0,9, mo Bropomy — 0,8, 0 TpeTheMy
—0,7. CocTaBUTh 3aKOH pacIpeAeIeHUs CIy4ailHON BETMYUHBI — YKCIIA Pa3/IelioB TECTA,
[0 KOTOPBIM TMOJYYEeH MPOXOAHOW Oall M HAWTH HaWBEPOATHEHINEE YMCIIO TaKUX
paznenoB.  Iloctpouts  momuroH — pacnpeaeneHus.  OnpenenuTs  YUCIOBBIE
XapaKTEPUCTUKU CIIy4YalHON BEIMYMHBI: MATEMATHUYECKOE OXKHIAHHUE, TUCIIEPCHIO0 U
CpellHee KBaJpaTuyecKkoe OTKIoHeHne. HallTu pyHKIMIO pacrpeneneHus U IOCTPOUTD €€
rpaduk. HaliTu BEepoOsSTHOCTH TOTO, UTO Ciy4yailHas BEeIWYMHA MPUMET 3HAYCHHE: a) B
npomexxyTke [1; 3); 0) He meree uem 0,5; B) B mpomexkytke [1, 5; 3 ]. (Tema3)

9.1Taptust TOBapa, XpaHsIIErocs Ha ckKiane, coaepkut 20 yHmakoBOK, Cpeau
KOTOPBIX 8 € MPOCPOUYEHHBIM CPOKOM rogHocTu. CiydailHeiM oOpa3oMm BbIOMpatoT 4
YIAKOBKM W OTHPABISIOT 3aka3uuky. COCTaBUTh 3aKOH PAaCHpPENCNICHHs CIy4dailHOM
BEJIMYMHBI — YHUCJA YMAKOBOK C HENPOCPOYEHHBIM CPOKOM TomHocTu. [locTpouTh
NOJIMTOH ~ pacnipeneneHud. OnpenenuTs YHCIOBBIE XapaKTEPUCTUKU — CIyYaWHOU
BEJIMYMHBL MaTE€MaTHYECKOE OKHUJAaHUE, AHMCIEPCUI0 M CpeAHee KBaApaTHUYECKOe
oTkjIoHeHue. Haiitu ¢yHKUMIO pacnpeneneHuss W MNOCTpouth ee rpaduk. Haiitu
BEPOSITHOCTH TOTO, UTO CIy4ailHasi BEJIMYMHA TPUMET 3HAYEHHUE: a) B MPOMEXYTKeE [1; 5);
0) meHee, ueM 3; B) B mpomexytke [1;3 ]. (Tema3)

10. JIns1 cnyyaiHbIX BennduH X 1 Y u3BecTHO, uto E (X) = 2,
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E(Y)=23, Var(X) =8, Var(Y) =32, R(X,Y) = 0,25. Haiitu E(XY)u Var(2X —
3Y +5). (Tema3)

11.Benmnmunna X pacrnpenenena mo 3akoHy Ilyaccona ¢ mapamerpom A=2. Torma
BepositTHOCTE P (0,5 0(X) < X—E(X)< 1+ 0(X)) paBHna: (Tema3)

12.Tect cocrout u3 10 BOompoCOB, HAa Ka)XIblil U3 HUX IMPEAJIAraloT 5 BapHaHTa
OTBETA, U3 KOTOPBIX TOJBKO OJIMH — IMPAaBUJIbHBIA. T€CT 3amOIHSAETCS HAyraj, TO €CTh
OTBETHI BBIOMPAIOTCS CIIy4aiiHbIM oOpa3oMm. Ilycth BenmumHa X — YHCIIO TPaBUIBHBIX

OTBETOB Ha Bompockl Tecta. Torna aucnepcus Var(X) srtoii Benuuunsl paBHa: (Tema3)

IIpuMepsI 3a1aHNI PACYETHO-AHAJIUTHYECKON PadOThHI
1. B 10 u3mepeHusIX IJIMHBI CTEPKHSA OAHUM IMPHUOOPOM IMOIYUYEHBI CIEAYIOIIHE
pesynbTatel: 5,95; 5,71; 5.93; 5.97; 5.97; 6.0; 5.92; 6,1;5.92; 5.98. Haiitu cpeanee 3Ha-
YeHHUE, BEHIOOPOUYHYIO U "UCIIpaBICHHYIO" BRIOOPOYHYIO AUCIIEPCUU TTOKa3aHUM Mpudopa
1 COOTBETCTBYIOIIME CPEAHUE KBAJPAaTUYECKUE OTKIOHEHUS, BLIOOPOUHYIO JIOJIIO MOKa-

3aHU, He peBocxoaamux 5,95. (Tema 5)

2. B HekoTopoil 00JacTH MO cxeMe COOCTBEHHO ClydyailHOW OECIIOBTOPHOM BHI-
6opku 66110 00cenoBano 100 mpeanpusTuii maoro 6ruzHeca u3 2500 ¢ menbro n3y4eHus

o0beMa MpUBJICUEHHBIX MHBECTUIIMHN. [loydensl cienyroiye JaHHbIE:

Bennunna Menee 600-700 | 700-800 | 800-900 | 900-1000 1000— Utoro
BBIILJIATHI 600 1100
(T.py0.)
Yucno 14 21 25 20 6 4 100
BBITJIAT

HaiiTu: a) BepoATHOCTH TOTO, YTO CPEIHSIS BBIIJIATA OTIMYAETCS OT CpeHEN

BBHITUJIATHI B BEIOOpKE He Oosiee ueM Ha 15 T. py0.; 0) TpaHUIlbl, B KOTOPBIX C BEPO-

arHocThio 0,98 3akitoueHa 10y1s npeAnpudaTuii, ¢ oobeMom uuBectuuii ot 600 7o 900

T. py0; B) 00beM O€CIOBTOPHOM BBHIOOPKH, TIPU KOTOPOM T€ KE TPAHUIIBI JIsI CPETHETO

o0beMa MHBECTUIINH (CM. TI. a)) MOKHO TapaHTUPOBATh ¢ BeposTHOCTHIO 0,95. (Tema 5)
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3. Ilpu ucnerranuu 1000 npudopos 3apeructpuposano 102 cbost pabotsl. Haiitu
JOBEPUTENIbHBIN MHTEPBaJI, TOKPHIBAIOLINI HEU3BECTHYIO BEPOSITHOCTh p cO0si pabOThI

npubopa ¢ HajexkHocThio 0,85. (Tema 5)

4. I'myOuHa Mopsi u3MepsieTcss MpUOOpPOM, CHUCTEMaTHYECKash OUIMOKa KOTOPOTO
paBHA HYIIO, a CIIy9aitHbIC OMMUOKH PaCTIPeeIICHBl HOPMAJIBHO CO CPETHEKBAAPATHIHBIM
oTKJIOHEeHHeM o= 16 M. KakoBo HauMeHbIllee YMCIIO He3aBUCUMBIX U3MEPEHUH, MPHU KO-
TOPOM YAAETCsl OMpPENeTuTh INyOuHY ¢ OIIMOKOM MEHbIIe 2 METPOB C HA/IC)KHOCTHIO HE

Hwke 0.97? (Tema 5)

5.C uenpro onpenesneHus CpeaHEd CyMMBbI BKJIAIOB Ha | SHBaps TEKYILEro rojaa B
coeperarenbHoM OanHke, umetorieM 2000 BKIaTUYUKOB, O CXeMe COOCTBEHHO-CITy4YaiitHON
BBIOOPKU C OECIIOBTOPHBIM OTOOPOM uJIeHOB MpoBeAcHO oOcnegoBaHue 200 JHUIEBBIX

CUCTOB. PaCHpC,Z[CJIeHI/IG BKJIa0B I10 UX BCIIMYHUHC (TI)IC. pY6) IMpCaACTaBJICHO B T&6JIPIII€I

612 442 498 284 667 563 709 388 518 717
218 600 605 131 547 517 448 818 732 842
501 385 238 682 400 498 305 610 463 618
537 453 546 723 190 608 607 620 117 705
562 212 520 414 316 408 405 355 457 569
367 429 254 568 413 572 423 755 154 588
594 473 340 335 566 402 401 502 756 558
792 565 474 526 502 408 674 828 483 465
596 670 502 601 452 523 741 261 327 556
541 496 141 274 394 555 409 511 644 560

549 763 739 455 475 287 522 743 535 630

494 562 488 562 656 559 540 592 591 348

498 495 457 644 379 877 398 272 363 597
231 539 667 583 369 492 559 662 239 532
574 568 621 663 223 714 649 476 619 428
494 567 536 359 502 511 389 621 573 305
520 561 634 609 563 359 343 702 489 136

725 495 507 627 775 489 419 430 598 511
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661 593 386 643 182 366 611 464 665 427

389 779 761 644 607 536 706 694 462 354

CocTaBUTh UHTEPBAJIbHBIN BapUAILIMOHHBIN psij. 3anucaTb SMIUPUUYECKYIO (YHK-
[IUIO pacrpeiesieHus: U MOCTpouTh ee rpaduk. Ha ogHOM uepTeke M300pa3uTh rUcCTO-
rpaMMy U MOJUTOH YacToT. Mcnonb3ys BosMokHOocTH Excel u R, Bbunciants BeIOOpOU-
HBIC YHCIIOBBIE XapaKTEPUCTUKH: CpEAHEe apru(PMeTHIeCKoe, UCIIPABICHHYIO BBIOOPOY-
HYIO JTUCTIIEPCHUIO, CPEAHEE KBAPATUUHOE OTKIOHEHHUE, KOd(PPHUIIMEHT BapHallUd, aCUM-
METPHIO0, FKcEece, Moay U Meauany. (Tema 5)

6. 110 naHHBIM npenbIAYIIEN 3a1a491, 3AMEHATB ITApaMETPbI T€HEPAJIbHOM COBOKYTI-
HOCTH COOTBETCTBEHHO MX HAaWIY4IIMMU BbIOOPOYHBIMU YHCIOBBIMU XapaKTEPUCTUKAMHU
1 ucnonb3ys y2-kpurepuil [lupcona, Ha ypoBHe 3Haunmoctu a = 0,05 nmpoBepuTh 1BE
TUIIOTE3BI O TOM, UTO M3ydaeMas ciiydyaliHas BeJInYMHa X — BEJIMYMHA TPAHCIOPTHBIX 3a-
TpaT pacHpezesieHa: a) 0 HOPMaJIbHOMY 3aKOHY pacipeesieHus; 0) Mo paBHOMEPHOMY
3aKoHy pacnpezaenenus. [locTpouTs yepTéx, Ha KOTOPOM U300pakeHa TUCTOrPaMMa 3M-
OUPUYECKOTO paclpeiesieHUs] U COOTBETCTBYIOIIME IPaQUKU paBHOMEPHOTO U HOpMalb-
Horo pactipeneneHuid. (Temsr 5, 6)

7.110 w3BIEUEHHONW U3 HOPMAJIBHOW T€HEPAIBHOW COBOKYIHOCTH C HM3BECTHBIM
CTaHJIapTHBIM OTKJIOHEHUEM 0 = 1,9 ciydaitHoil BeIOOpKe 00bema n = 396 HaiifieHO BbI-
6opounoe cpennee X = 39,2. Ha yposHe 3naunmoct @ = 0,08 poBEpUTH HyJIEBYIO M-
note3y Hy: E(X) = 39,3 npu ansrepHaruBHoi runotese Hy: E(X) < 41,9(Tema 6)

8.E>xenHeBHbIE OXO/ABI (B THIC. pyO.) ABYX alTeK 3a/Jat0TCs HOPMAJIbHBIMU He3a-
BHCHMBIMU CIIy4aiiHBIMH BETUYMHAMU X U Y C HEU3BECTHBIMU I€HEPAIbHBIMU AU CIIEPCH-

amu. o, =0.14 u ¢2=0.11. Io pe3ynsraram 10 nabmonenuii Benumaunsl X u 17 nabmone-
HUI BeTMYUHBI ¥ OBUIH MOJIYYeHBI BBIOOPOUHbIE 3HaUeHUs cpenHnx: X =3.4u Y=5.6 u
BeIOOpOUHBIE qucnepcun oy =0.14 u o?=0.11.Ha yposne 3naunmoctu a=0.01 mpose-

PUTH TMIIOTE3Y O PABEHCTBE CPEAHUX €XeHEBHBIX 10x0n0B antek HI: E(X)=E(Y) npo-

tuB ansrepHatuBbl Hl 1 E(X) < E(Y). (Tema 6)
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9.11pu npoBepke Ha ypoBHE 3HAUUMOCTH & = (0,05 rumoressl 0 TOM, YTO KypeHUE
CYLECTBEHHO BIMSET Ha (POPMUPOBAHNE NOBBIILIEHHOTO APTEPUAIIBHOIO JAABJICHUS MOTY-

YCHBI CJICAYIOIIHUC PC3YJIbTATHI:

HmeroT aprepuanbHOE 1aB-

apTepUaIbHOE JABICHUE JIEHUE B IIpEEIIax HOPMbI
Kypst 40 30

He xypsar 32 48

MeroT noBRIIEHHOE

Heo0xoqumo:

1) BBIOpaTh KpUTEPHil corIacust AJis MPOBEPKH 3TOM TUIIOTE3bI; 2) B CIy4yae MPUMEHEHUS
KpHUTEpUs )y 2HalTu HaOIIOnaeMoe 3HAYEHNE CTATUCTHKY JJIs KpUTepHs y2; 3) B ciaydae
IpUMEHEHHUs KpUTEpHs y % HaliTH KpUTUUECKOE 3HaUeH e Il (POPMHUPOBAHHS IPABOCTO-
POHHEN KpUTHYECKOW 00JacTH U cienaTh BeIBoA. (Tema 6)

10.Pacnpenenenue 100 cpeqnux dpepMepckux X03sUCTB MO YUCITYy HaeMHBIX padbounx X
(den.) ¥ UX cpeaHel MeCSYHOW 3apa0OTHOM IMIIaTe Ha OIHOrO uejoBeka Y (ThIC. pyo.)

IMPpCACTABJIICHO B Ta6JII/I]_I€2

X 10-15 15-20 20-25 25-30 30-35 Hroro
Y
20-25 6 8 4 18
25-30 2 10 2 2 16
30-35 2 6 8 2 18
35-40 4 12 10 2 28
40-45 10 6 4 20
Htoro 16 26 38 14 6 100
Heobxogumo:

1) BeiuucnuTh rpyImnoBbie CPEHUE Xi U Yj, TOCTPOUTH SMIIMPUUECKUE JIMHUU PETPECCUU;
2) Ilpeanonarasi, 4To MEXKy epeMeHHbIMU X U Y CylIEeCTBYET JUHEHHAsE KOPPEISAIUOH-
Hasi 3aBUCUMOCTb:

a) HAliTU ypaBHEHUS MPSIMBIX PErPECCUH, TOCTPOUTh X T'padUKU HA OJHOM Yep-
TEXKE C IMIUPUYECKUMHU JIMHUAMU PETPECCUU U aTh SKOHOMHUUYECKYIO UHTEPIPETALIUIO

ITOJIyYEHHBIX YPaBHEHUH;
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0) BEIYUCIUTH KOA(PPHUIIUEHT KOppEeAlNK; Ha ypoBHE 3HauuMocTu a = 0,05 ore-
HUTH €T0 3HAUMMOCTh U C/ENIaTh BBHIBOJ O TECHOTE U HANPABICHUU CBA3U MEXIY Iepe-
MEHHBIMU X 1 Y

B) MCIOJNB3yS COOTBETCTBYIOIIEE YpaBHEHUE PETPECCHH, OLEHUTH CPEIHIOI Me-
CS'YHYIO 3apabOTHYIO IJIATy OJJHOTO pab0oYero B X03sCTBE, B KOTOPOM paboTaroT 7 HaeM-
HbIX pabouux. (Tema 7)

11.I1pn uccnenoBaHUM KOPPEISIHMOHHOM 3aBUCUMOCTH MEXKIY KOJIMYECTBOM 3a-
SBOK Ha y4acCTHE B €KEMECSIYHOM TeJIEeBU3MOHHOM KOHKypce Y(y;) u 3aTparaMu B MeCSI]

Ha pekamMy KOHKypca X(x;) moydeHbl CeyIoNue JaHHbIE:

X; 36 40 42 44 41 49 56 51 54 55

Vi 100 120 115 120 117 122 120 118 121 124

O0603Ha4MB ypaBHEHHE Perpeccuu ¥ Ha X KaK Yy = @y + ByxX, 8 ypABHEHUE PETPECCUH
X Ha Y KaKk X = Qyy + Pyyy, HaliTH: 1)npousBenenne KOOQQUIUUEHTOB Sy, U Ly ;5 2)
3HAYEHHSA KOOPDUIHMEHTOB Ay H Uyy 5 3) BHIOOPOUHBIN KOIDYULIMEHT JTMHEHHON KOP-

pemnsituu. (Tema 7)

Kpurepuu 0a1bHO0M OlIeHKH PA3JIUYHBIX (GOPM TEKyIIero KOHTPOJIS

ycrneBaeMocTH

Kputepun 6anpHOM OIEHKH pa3InUHbIX (DOPM TEKYILETO KOHTPOJIS YCIIEBAEMOCTH COEP-
KUTCSI B COOTBETCTBYIOIIIUX METOIMYECCKUX PEKOMEHIANUsIX Kadeapbl MaTeMaTHK{d H

aHaJIn3a JaHHBIX.

7. ®OHI OLIEHOYHBIX CPEICTB /ISl MPOBEACHUA MPOMEKYTOUHOM aTTecTanuu 00y-

Japoiumuxcd 1mo [[aHHOi/i AUCIHHUIIJINHE

[lepeyeHb KOMIIETEHIIMI C YKa3aHUEM MHANKATOPOB UX JOCTUKEHUS B IIPOIIECCE OCBO-
eHusi 00pa3oBaTeIHLHON MPOTPAMMBI COAepKUTCs B paznene 2. «Ilepedyens mmanupye-
MBIX P€3yJIbTaTOB OCBOEHHUS 00pa30BaTebHON MPOTPpaMMbI (ITepedeHb KOMIIETECHIIHI) C
YKa3aHUEM WHANKATOPOB MX JOCTHKCHHS ¥ TUIAHUPYEMBIX PE3yJIbTaTOB OOYYCHHS TI0

IUCIUAIUINHE).
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TunoBble KOHTPOJbHbIC 3aJaHUA WIN UHBIC MaTCPHUAJIbI, HGOﬁXOIlI/IMl)Ie AJIA

OICHKH HHAUKATOPOB NOCTUKCHUSA KOMHeTeHHMﬁ, yMeHI/Iﬁ W 3HAHMH

Tabmauua 5

HaumenoBanue
KOMIIeTeHI[UU

HNuaukaropbl
JOCTHKEHUS
KOMITETEHI[MH

Pe3yabTarsl 00yueHust
(yMeHus1 4 3HaHHA), CO-
OTHEeCeHHbIe ¢ HHAUKATO-
PaMM JOCTHKEHHUSI KOM-
neTeHInH

Tunoskie
KOHTPOJIbHbIE 32/ IaHUS

CrocoOHOCTH HC-
I0JIH30BAaTh MPH-
KJIQJIHOE TIPO-
rpaMMHOE obecrie-
YCHHE MPH perie-
HUU Tipodeccuo-
HATBHBIX 33139

(VK-4)

1.Mcnonw3yeT oc-
HOBHBIE METOJIBI
CpeICTBa MOoJTyde-
HUS, TIpe/CTaBIIe-
HUS, XpaHCHHSI U
00paboTKu naH-
HBIX.

3HATh: UICTOYHUKH AKTY-
aJIHBIX JTAHHBIX O COCTOSI-
HUU YKOHOMHUYECKUX CYOh-
eKTOB;

YMerhb: OCyIIEeCTBIATH M10-
UCK ¥ UMIIOPT JJAHHBIX, He-
00XOIUMBIX JJIsl PEeLIECHUS
KOHKPETHBIX 3a71a4

Ucnone3yst caiit mfd.ru
WIA JpYyrue TOCTYITHBIC
CaﬁTbI, MOJIYYHUTC JaHHBIC
0 KOTHPOBKAX aKIUH Tpex
POCCHICKMX KOMIAHUW U
NPOBEIUTE  IEPBHUYHYIO
00paboTKy ATHX JTaHHBIX
C TIOMOUIbIO TAOJIUYHOTO

penakropa.
2. JlemoHcTpupyeT | 3HaTh: OCHOBHbIE NpUH- | MCHOIB3YsI HHCTPYMEHTHI
BJaJicHue ipodec- | UMbl mporpammupoBanus | OnucarenpHas CTaTu-

CHUOHAJIbHBI MU TIa-
KEeTaMH MPUKIIA]I-
HBIX IPOTPaMM.

aJITOPUTMOB ~ CTaTUCTHYE-
CKOI 00pa0OTKH JTaHHBIX B
TaONWYHBIX peJaKTopax H
R(RStudio) st ananuza u
NPOTHO3a BHYTPH- U BHEII-
HEOKOHOMHUYECKUX  TIPO-
LIECCOB

YMerTh: NpUMEHSATH TEX-
HUYECKHE Y HHCTPYMEH-
TaJbHBIE CPEJCTBA IS pe-
IIEHUs TPUKJIAIHBIX 3a]a4
YIIpaBIICHUS U TTOJATOTOBKH
000CHOBaHMI yIrpaBiieH-
YECKUX pEUICHUI

ctuka u Perpeccus B
HAaJICTpOMKE AHAJIN3 JIaH-
HbIX B Excel, Haiitu ypas-
HEHHUs MpsAMBIX perpec-
CUM Ul JJaHHBIX BAaILEro
BapUaHTa pacC4yEeTHO-aHa-
JUTHYECKOH paboThI

U JaTh SKOHOMHYECKYIO
UHTEPIPETALUIO MTOJTY-
YEHHBIX YpPaBHEHUN

3.BriOupaer HE0O-
XOIUMOE TIPUKJIIA-
HOE MPOTrpaMMHOE
o0OecrieuyeHue B 3a-
BHCHUMOCTH OT pe-

ImaeMoH 3aJ1aum.

3HaTh: TCHIEHIIMYU pa3BU-
THSL HOBBIX MPOTPaMMHBIX
poaykToB U IT-cepBucos,
OpPHEHTUPOBAHHBIX Ha IO-
BbIILICHHE YPPEKTUBHOCTH
cbopa n 006pabOTKH JTaH-
HBIX.

YMeTb: 000CHOBBIBAaTh
BbIOOp [1O B 3aBUCUMOCTH
OT pelIaeMoi 3a1a4mn

Jis creHeprupoBaHHOTO
MaccMBa JIaHHBIX  TIO-
CTPOWTE TUCTOrpaMMBbI U
JarpamMmbl pazMaxa (s
Ka)XJIOTO U3 TPU3HAKOB),
IarpaMMbl  pacCesHUS
(mmst xaxaol mapel mpu-
3HakoB). Mcnonb3yiite B
Ka)XJIOM CITy4yae OHO WU
HECKOJIBKO POTPaMMHBIX
CPEACTB, CAEIANTE BHIBO
00 WX CpaBHUTEIBHBIX
(GYHKIIMOHATBHBIX ~ BO3-
MOXKHOCTSIX Ha OCHOBE
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MIPOBEAECHHOU
3amu

BU3YaJll-

4. Ucnonb3yer
MPUKIIQJHOE IPO-
rpaMMHoO€ obOecrie-
YeHue 715 pelte-
HUSI KOHKPETHBIX
MIPUKJIAJHBIX 3a-
nad.

3HaTh: OCHOBHBIE IIPHUH-
UMbl 00paboTKH, BU3Yya-
JIU3alMM M aHalu3a JlaH-
HBIX, BEPOSATHOCTHBIE U
CTaTUCTUYECKUE METOJBI.
YMeTh: UCTOIH30BATh UH-
CTPYMEHTBI ONUCATEIBbHON
CTaTUCTUKU U BU3YyaJln3a-
[[UU IAHHBIX, BEPOSTHOCT-
HBIEC U CTATUCTUYECKUE
METOJIBI JUIsl PELICHUS Op-
raHU3aI[MOHHO-YIIPaBIICH-
YEeCKHX 3a/1a4, HHTepIIpe-
TUPOBATh MOJTY4YECHHBIE pe-
3YJIBTATHI.

Jns naHHBIX, TPEMJIO-
JKEHHBIX B BallleM Bapu-
aHTe 3aJIaHus, JalTe TO-
YEUHBIE OLICHKU CPEIHUX
3HAYEHUM, CTaHJAPTHBIX
OTKJIOHEHHM, 3Kclecca U
KO3 PUIEHTa ACUMMET-
puu. MaTepnperupyiite
HOJTyYEHHBIE PE3YIIb-
TaThbl.

Crioco6HOCTB OCy-
HIECTBIIATH MOUCK,
KPUTHYECKH aHa-
JTU3UPOBATh, 0000-
11aTh ¥ CUCTEMaTH-
3upoBaTh UH(OP-
MaIIo, UCIIOJIb30-
BaTh CUCTEMHBIN
MOJIXOJT AJIs pelie-
HUS TIOCTABJICHHBIX
3anad (YK-10)

1.Yetko onuceIBaeT
COCTaB M CTPYK-
Typy TpeOyeMbIX
JTaHHBIX ¥ UHPOP-
Maluu, FpaMOTHO
peanusyer mpo-
1ecchel ux coopa,
00paboTKu U UH-
TepIpeTauu

3HaTb: OCHOBHBIE IIPHUH-
[UIBI  TIPEIBAPHUTEIHHON
00paboTKH, BU3yalu3aluu
W aHanwW3a JaHHBIX, BEPO-
STHOCTHBIE U CTaTHCTHYE-
CKHE METO/BI.

YMeTh: HCII0NIB30BaTh UH-
CTPYMECHTEHI TIpeBapH-
TEIbHON 00pabOTKH M aK-
KypaTu3aluu JaHHbBIX

JIns1 naHHBIX, OTYyYeH-
HBIX ¢ caiTa mfd.ru unum
JPYIUX TOCTYIHBIX Ccail-
TOB, UCIIOJIb3YSI HHCTPY-
MEHTBI B HAJCTPOMKE
Amnanus nanueix B Excel,
HalTU TOYEUHBIE OLICHKU
CpEeAHUX 3HAYEHUI, CTaH-
JAPTHBIX OTKJIIOHEHUH,
sKcrecca 1 kodddumu-
eHTa acummerpuu. H-
TEPIPETUPYUTE MOTYUEH-
HbIE PE3YJIbTaThI.

2.000CHOBBIBAET
CYITHOCTb MIPOUC-
XOJISIIETO, BEISB-
JISieT 3aKOHOMEPHO-
CTH, IOHUMAET
MIPUPOJY Bapua-
OeJILHOCTH

3Harb: MeTOAbI aHalM3a
TEHJICHUUWA pa3BUTHUS 3KO-
HOMHWYCCKUX HpOHGCCOB
YMeThb: IPUMEHSTh TeX-
HUYECKUE U UHCTPYMEH-
TaJIbHbIE CPEJICTBA IS
OIIEHKH COJICPKAHUS IKO-
HOMHWYECKOM TTOBECTKHU
IHA

[Io manHBIM JByMEpHOU

BBIOOPKH,  colepKallei
cBeZieHUsT 00  ypoBHE
CPEAHEMECSYHOIo  JI0-

X0/la PpECHOHJIEHTOB U
JI0JIe PacxoJoB Ha oOpa-
30BaHuE B o01Iel cymme
pacxozioB, OLIEHUTE Mapa-
METpPBI JINHEWHOIO YpaB-
HEHUs MapHOM perpec-
CUH, B KOTOPOH JI0JIA pac-
XOJI0B — pE€3YJbTaTUBHbIN
npusHak. Kak n3menurcs
JI0JIsl pacxo/loB Ha oOpa-
30BaHue NP YBEIUYECHUU
CPEIHEMECSYHOIO  JI0-
xoxa Ha 1000 pyonei?

3.®opmynupyer
MPU3HAK KJIACCH-
(dukanuu, Beie-
JIIET COOTBETCTBY-
IOII[E eMY TPYIIIbI

3HaTh: COBpEMEHHBIE Me-
TOABI MHOTOMEPHOM KJjlac-
cuuKanuu

YMerhb: NIpUMEHSATH Kilac-
CU(pUKAIIMOHHBIE METObI,

Janpl 2 rpynmbsl MHOTO-
MEPHBIX 00BEKTOB (TIpeI-
MPUSITUSL, PETUOHBI U T.II.)
BoibpaB u o0ocHoOBaB
HauOoJiee  MOIXOMSIIHUIA
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OJTHOPOJHBIX «00B-
€KTOBY», UJIEHTU(U-
Upyer oomue
CBOMCTBA DJIEMEH-
TOB 3THX TPYIIIL,
OIICHHUBAET I10JI-
HOTY pe3yJbTaTOB
KJ1accuukanuu,
MMOKA3bIBACT MPH-
KJIaJHO€E Ha3Haye-
HUE KIaccuduka-
IIUOHHBIX TPYIIIL.

BbIOMpAs a/IeKBaTHBIC 3a-
Jla4ye MaTeMaTn4ecKue u
MHCTPYMEHTAJIbHBIE ME-
TOJIbI, THTEPIPETHPOBATH
MOJTy4E€HHBIC PE3YbTaThI

METOA  KIacCU(UKaIUH,
ONpeCINTE. K KaKol u3
JIBYX TPYII OTHOCHUTCS
00beKkT X

4.I'pamoTHO, J10-
T'MYHO, apIyMEHTH-
poBaHO (hopMHpYyeT
COOCTBEHHBIE CYX-
JICHUS ¥ OLICHKH.
Otnuyaet hakThbl
OT MHEHMH, UHTEP-
IpeTaluii, OLleHOK
U T. 1. B paccyxe-
HUSX JPYruX
YYaCTHUKOB JIesi-

3HATh: OCHOBHBIE METOJILI
TEOPHUH BEPOSITHOCTEH, Ma-
TEMAaTH4YE€CKON U TIPUKIIA/I-
HOM CTaTUCTUKH, HCHOJb-
3yeMbl€ i1 TMOATOTOBKH
AHAJIUTUYECKUX DPEIICHHH,
AKCHEPTHBIX 3aKJIFOUCHHI

1 PEKOMEH AU H.

YMeTh: HCIIOJIB30BaTh BE-
POSITHOCTHBIE U CTAaTUCTH-
YeCKHEe METOIBI IS TTO/-

Jlana TpexmepHass BbI-
Oopka Imoka3areseH, xa-
pakTepU3yoOIMX  IMpo-
(deccuoHanpHble  Kaye-
CTBa BBIOPAHHOU TPYIIIBI
pabotHuKoB oTtpaciu. [lo
JAHHBIM  BBIOOPKH  BBI-
qUCIUTE KOAPOUIIMCHTHI
xoppemsinun  [Iupcona
JUIL KaXJI0M mapsl Ipu-
3HAKOB, IPOBEPHTE T'MIIO-

TEJIbHOCTH. TOTOBKU aHAJIMTUYECKUX T€3bl O HE3HAYMMOCTH
pelIeHni, 5 IKCIEPTHBIX KaXaoro u3 koddduu-
3aKJIFOUYCHHUI ¥ peKoMeHAa- | eHToB. CrenaiiTe BBIBOJI O
it HAJIMYAH/OTCYTCTBUU
CBSI3M MEXAY HUMH.
5.Aprymentupo- 3narb: npoueaypsl ¢op- | [lo naHHBIM BEIOOPKH,
BaHHO U JIOTUYHO MYJIMPOBKH M IPOBEPKHU | COIEPKALIEH OTBETHI Ha
MIpPEJICTaBIISIET CTaTUCTUYECKUX TUIIOTE3 | BOIPOCHI COL[MOJIOTHYE-

CBOIO TOYKY 3pEHUs
MOCPECTBOM U Ha
OCHOBE CUCTEM-
HOTO OTTMCAHHS

YMeTh: IpOBEPSTH THUIIO-
Te3bI U JIeJ1aTh 000CHOBAH-
HBIE 3aKIIOYEHHUS Ha OC-
HOBE IMPOBEPKH

CKOTI'0 MCCIIEJOBAHMS,
OLICHUTE JI0BEPUTEIIbHBIE
WHTEPBAJIBI IS NCTUH-
HOM 1011 KOHKPETHOTO
oTBeTa (yKa3bIBaeTcs B
3aBUCUMOCTH OT BBI-
OOpKH), Ha YPOBHE 3Ha-
gyumoctu 0,05 mpo-
BEPBTE, UCIIONb3Ys KPH-
tepuii cortacus [Iup-
COHa, TUIIOTE3Y O PABHO-
BEPOATHOM pacrpeerne-
HUU OTBETOB PECIIOH/ICH-
TOB.
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CrocoOHOCTH pe-
JIEBAaHTHO pellae-
MBIM 3aJ1a9aM HC-
MOJIb30BaTh UH(POP-
MAaIMOHHEIE pe-
Cypchl U HHpopMa-
[IMOHHOKOMMYHH-
KallMOHHBIE TEXHO-
JIOTUH JIJISl IOCTH-
JKEHHUS LIeICH, CBSI-
3aHHBIX C TIpodec-
CHOHAJILHOU Jes-
TETBHOCTHIO, 00Y-
YEHHEM, Y4aCTUEM
B )KM3HU O0IIECTBA
u 1pyrux chepax
xu3Hu (YK-15)

1.CamocTOSTEIHHO
BBIOMPACT U HC-
noJb3yeT nugpo-
BBIE CpEJICTBA 00-
IICHMSI, OCYIIECTB-
JISIET TTOMCK W/WJIN
CO3/IJaHHE KOHTCHTA
B COOTBETCTBHH C
LICIBI0 B3aUMOJCH-
CTBUS, B TOM YHCJIE
JUTSL OpTaHU3aluN
COBMECTHOU JIes-
TEJIbHOCTH

3HaTb: COBpEMEHHBIE MH-
(hopManMOHHBIE TEXHOJIO-
MM aHanu3a JaHHBIX U
0COOEHHOCTHU UX MPUMEHE-
HUS NI pEIICHUs CTaH-
JMApTHBIX 3aj7a4 npodeccu-
OHAJIBHOH JIEATEILHOCTH;
YMeTh: OCYILIECTBUTD BbI-
00p MporpaMMHBIX
CPEICTB JJIsl aHAJIU3a JJaH-
HBIX B UCCIICIOBAHUSIX

CornacHo HCCICA0BA-
HUIO, JOJIsI PabOTHUKOB
JJAHHOW OTpaciii MEHSIET
MeCTO paboThI Yalie, 4emM
KaKJIple 3 Tojia, COCTaB-
aser B cpeanem 0,5%.
Omnpenenure BEpOST-
HOCTH TOro, yro m3 1000
pabOTHUKOB JTaHHOU OT-
paciay YUCIO MEHSIOIINX
MeCTO paboThI Yale, 4eM
KaXIple 3 Toaa, HE Ipe-
BeicuT 10 uyenoBek. Pac-
YEThI TPOBEIUTE TIPH T10-
MOIIIA COOTBETCTBYIOIIUX
bynkumii Excel,
TaOJIMYHOTO  pEeIaKTopa,
i R

2.Bnaneer HaBbI-
KaMH OpraHU3aliH
B3aUMOJACHUCTBHUS U
KOMMYHHUKAITUH C
IIOMOIIbI0 UHPOP-
MAaIMOHHBIX CH-
creM u/mim mudpo-
BBIX CEPBUCOB U
TEXHOJIOT UM

3HATh: TEH/IEHIIUYU Pa3BU-
THUS TEXHOJIOTUU cOopa
JAaHHEIX B ceTH Internet
YMeThb: OCYyIIECTBIATh
MTOUCK, COOp U NMEPBUYHYIO
MOJITOTOBKY JIAHHBIX JJIs
MIPUKJIATHBIX UCCIIEI0BA-
HUMN

BepositHocTu c60s 1o
TEXHUYCCKUM IMPUIUHAM
B paboTe MECCEHKEPOB
A, B u C cocraBnser co-
orBercTtBeHHO 0,0005,
0,005 u 0,001. Onpene-
JIUTE BEPOSTHOCTH TOTO,
4TO coobiieHue Oymner
JOCTABIICHO, CYUTAS PaB-
HOBEPOSTHBIMH MPEATIO-
JIO’KEHHUS O TOM, KaKHM
UMEHHO U3 TpeX mepe-
YUCJIEHHBIX MECCEHIKE-
POB BOCITIONIb3YeTCS KIIU-
EHT

3.0cyuiecTBiusier
moadop U npume-
HEHHE Pa3INYHbIX
MH(}OPMaIMOHHO-
KOMMYHUKAI[UOHH
BIX CPEJICTB JIJIS pe-
HIeHUs1 00pa3oBa-
TEJIBHBIX | TIPO-
(heccuoHANBHBI X
3ajad.

3HaTh: 0COOEHHOCTH CO-
BpPEMEHHBIX MH(OpMaLU-
OHHBIX TEXHOJIOTHI TIpe/i-
CTaBIICHUSI PE3YIIETATOB
UCCIIEIOBaHHUS;

YMeThb: OCyIIECTBUTH BbI-
60p uHPOPMAITMOHHON
TEXHOJIOTHH JUTsI aHAJIN3a
JTAHHBIX U TPE3CHTAINU
pe3ylIbTaToB aHAIIN3a

[Ipu uccnenoBanum Kop-
PETALMOHHON 3aBUCHMO-
CTH MEX]Jy YPOBHEM Te-
KydecTH  KaapoB  Ha
dupme Y (y;) u oobeMom
UTIOTEYHBIX KPEJAUTOB pa-
60oTHMKOB X(X;) HCIIOIB-
30BaTh UMEIOIIKECS JaH-
HBIe, KOTOpBIE CIIEIYEeT
MpOoaHAU3UPOBATh C TI0-
MOIIbI0  MHCTPYMEHTOB
Excel 1 R u moctpouts
rpaduKyd JTUHEWHOU pe-
TpecCHH.
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IIpumepHbIe BONPOCHI AJIsl MOATOTOBKH K 3a4eTy:

1. /laHHBIE B SKOHOMMKE. THUIIBI PU3HAKOB B YKOHOMMKE U YIIPABICHUHU: UHTEP-

BaJIbHbIE, TOPSKOBBIC, PAHTOBBIE, TUXOTOMUYECKHE.
2. U3mepenwne neHTpa pacupenencHus. Mzmepenue pazdopoca JaHHBIX.

3. BeiOpocsl 1 ux ob6padotka. [IpomyiieHHble 3HaueHus U ux odpabdoTka. [1oBTO-

PAOIIUCCA CTPOKH U UX o6pa60TKa. CuHTeTHYECKHUE IMIPU3HAKH.

4. OcHoBbl koMOuHaTopuku. [IpaBuiia cymmsel u npousseneHus. [lepecranoBky,
pa3MelieHus: U coueTanus 6e3 noBropeHuid. [lepecTaHoBKYU, pa3MeNIeHUs U COYETaHUS

C IIOBTOPCHHUAMMU.

5. Onpenenenne BeposTHOCcTU. CiaydaifHble COOBITHS, MX BUbI. Orepanuu Haj

COOBITHSIMU KaK Ollepaluu HajJ MHOXecTBaMu. Kitaccuueckasi BEpOsITHOCTHAs! CXeMa.
6. Cxema reoMeTpuYECKUX BEPOSITHOCTEN.
7. CTaTucTU4YeCcKasi BEpOSTHOCTD.
8. AKCMOMAaTHYECKOE MOCTPOECHUE TEOPUH BEPOATHOCTEM.
9. Teopema CnOKEHUS BEPOSATHOCTEM.

10. YcnoBHbie BeposTHOCTH. HezaBucumMocTs coObITHl. @OopMysia MOTHOM BEPOSIT-

Hoctu. Popmyna baiieca.

11. ITocnenoBarenbHOCTH HCHbITaHWN. buHomuanbHas cxema. Popmyna bep-

Hy/ui. [locinenoBaTenbHOCTH UCTIBITAHUNA B 9KOHOMUKE U YIIPABJICHUH.
12. Onpenenenne cinyyaitHOi BeMUUHBI. [loHATHE CTydailHOW BEJTMYUHBI.

13. ®yHkIms pacnpeneneHus ciydaiiHol BenrnunHbl. CBoMcTBa GYyHKIIMU pacipe-

JIEJICHUSL.

14. NUuaukatop coOBITUSI KaK MpOCTeHInas ciydaitHas BeaudanHa. OyHKIHS pac-

npeesieHUs] MHIUKaTopa CoObITHS.
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15. JluckperHsle CiaydaiHble BEJIMYUHBI U UX BAXKHEHIINE YUCIIOBBIE XapaKTEepH-
ctuku. JIuckpeTHas ciydaiiHas BenuuuHa. Psm pacnpenenenns u GyHKIUS pacupene-

JICHUS TUCKPETHOMU CIIy4YalhHOMN BEJIUYUHBI.

16. MaremaTuueckoe OXXNIOaHUC, TUCIICPCHUA U CPCAHCC KBAAPATHICCKOC OTKIIOHC-

HUE€ TUCKPETHOM CIIy4YallHOW BEJINYWHBI.
17. BuHOMHMaNBHBIN 3aKOH PACIIPEICIICHUS.
18. I'eomeTpuuecKuii 3aKOH paclpeeIeHHS.
19. 3akon pacnpenenenus [lyaccona.
20. IIpocreitimii TOTOK COOBITHIA.
21. 'unepreomMeTpuYeCcKui 3aKOH PacCpeaeIeHUsI.

22. CpaBHeHHe cnyqaﬁHbe BCJIMYMWH: OTHOICHUC IIPCAIIOUYTCHUA, O K JacMasd I10-

JC3HOCTDB, OIITUMAJIBHOCTD I10 HapeTo.

23. AGCONIOTHO HENIPEPHIBHBIE ClTydyallHble BEJIMUMHBI U UX Ba)KHEUIIINE YHCIOBBIE
XapaKTepUCTUKU. AOCOIOTHO HENpephIBHAS CiiydaiiHas BenuunHa. OyHKUIMS pacmpe-
neneHus U QyHKIUS TIIOTHOCTH pacipeieieHus: aOCOMIOTHO HEMPEPHIBHOM CIIyq4aitHOM

BeU4YUHBL. CBOMCTBA (PYHKIMH MJIOTHOCTH PACIIpEeeICHUS.

24. MareMaTn4ecKoe OXHUJaHUE, JUCTIEPCUSI U CPEIHEE KBAIPATUUYECKOE OTKIIO-

HEHHE a0COTIOTHO HEMPEPHIBHOM CITy4aiiHON BEJTUYHHBI.
25. PaBHOMEpHBI1 3aKOH pacipeieiICHUs.
26. [TokazaTenbHbIN 3aKOH paclpeeIeHusl.
277. HopManbHbI{ 3aKOH pacrpeaeaeHus.

28. JlorapudmMudecku HOPMaJIBbHBIA 3aKOH pachpelneieHuss U 1eHooOpa3oBaHue

(bMHaHCOBBIX UHCTPYMEHTOB.

29. 3akoH pacnpenenenus [lapeTo u 3agaun HaIOrO0OJIOXKEHHUS.
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30. 3akoHBI pacHpeaeIeH s, BA)KHBIE B MATEMAaTUYECKOM CTaTUCTUKE (3aKOHBI pac-

npenenenus CTeronenTa, y 2 , Gumepa — CHenekopa).
31. Cmecu pacrpeneneHu.

32. HavanbHble U LIEHTPaJIbHbIE MOMEHTHI CIIy4ailHOM BEIMYUHBI. ACUMMETPUS U

AKCIECC CIIYYaHON BEIIMYUHBI.
33. KBaHTHIIM ¥ IIPOLICHTHBIE TOYKH CIIy4YalHON BEJINYUHBI.
34. LleHHOCTh IO PUCKOM.
35. MenuaHna u MoJia CITy4alHOW BEJIUYWHBL.

36. CityualiHble BEKTOPHI U YCIIOBHBIE 3aKOHBI pACTIPEACIICHUS. YCIOBHBIN P pac-
npeneneHus (71 TUCKPETHBIX CIIy4ailHbIX BEJIMYMH), YCIOBHAS TJIOTHOCTD pacipesie-

JeHus (I HENIPEPBIBHBIX CIIyYalHbIX BEJIMYMH).

37. YciioBHOE MaremMarndyeckoe oxkuaanue. @opmMysia MOJIHOTO MaTEMATHYECKOTO

oxxuaanug. @opMya NOJIHON AUCIIEPCHH.
38. KoBapuanus u k03QGUIIMEeHT KOPPEIISIIHIH.
39. Iloptdens hrMHAHCOBBIX UHCTPYMEHTOB

40. OyHKUMM chaydailHbIX BennuyuH. DYyHKUMKU OJHOM CIlydyallHOM BEJIWYHHBI.
@yHKIMY HECKOJIBKUX CIIy4alHbIX BennurH. @opmyna komno3uuuu. Komno3nnus pas-

HOMCPHBIX CJ'Iy‘IElfIHBIX BCJINYHH.

41. 3axon OonblKx yucen. MaccoBble ciy4ailHble SIBI€HHUS B SKOHOMHUKe. Teo-
pema YeOnIméBa 1 OlleHKa MareMaTudeckoro oxuaanus. Teopema bepHymu u ornenka

BeposTHOCTU. OOCYXICHUE YCIOBUIM CTaTUCTUYECKON YCTOMUUBOCTH.

42. llenTpanbHas npenenbHas Teopema. Teopema JleBu. MuTerpanbHas Teopema
Myagpa — Jlannaca. MecTo HEHTpaIbHOM NPEIEIbHON TEOPEMBI B U3YUYECHUU CTATUCTH-

YECKUX 3aKOHOMEPHOCTEH B SKOHOMUKE, (DUHAHCAX U YIIPABJICHUHU.

43. Maremarnueckre OCHOBbI TEOPUH CTPAXOBAHUS.
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44. Meton MonTte-Kapiio. MoznenupoBaHHue CITy4ailHbIX BEJTHYMH.
IIpumMepHbIe BONPOCHI /ISl MOATOTOBKHU K IK3aMeEHY:

1. OcHoBBI BBIOOpPOYHOTO MeTona. [eHepanbHas W BHIOOPOUHAST COBOKYITHOCTH.
CrnyyaiiHas 1 KOHKpeTHas BbIOOpKH. CitydaiiHasi IOBTOpPHAs U ClIydaiiHasi 0eCIOBTOpHAs

BBIOOpKA.
2. [IpenMer u 3a1a91 MaTEMaTHIECKON CTATUCTUKH.

3. CooTHolleHuEe MEXIy NpeaenbHON OMMOKOM BBIOOPKH, YPOBHEM 3HAYUMOCTHU
(puckom) 1 00beMOM BBIOOPKH. VCIIONIb30BaHKME 3TOrO COOTHOIICHUS] B OpraHu3aluu

BBIOOPOYHBIX 00CIIEIOBAHUIM.

4. OrneHka MJIOTHOCTU pacnpeneneHuss U GyHKIUU pacrpeneneHus. Bapuanuon-
HbIN psif. BeiOopouHas ciiydaiiHas Beau4yuHA (CTAaTUCTUUECKUM Psii paclpe/iesICHHUs).

NuTepBanbHbIi BapualiMOHHbIN psl. [[oJMIroH 4acToT, KymyJsTa.

5. OneHka 4uCIIOBBIX XapaKTEPUCTHUK FEHEPAIIBHOM CIIy4aiiHOW BEJIMYMHBI C [IOMO-
b0 BBIOOPOYHOM ClTydyailHOM Benu4MHbI. BEIOOpOYHOE cpeaHee Kak OlleHKa MaTeMa-
TUYECKOTO OkuJaHusl. OTHOCHUTEIbHAS YaCTOTa KaK OLIEHKa BEpOSITHOCTH. BeiOopouHas
JUCIIEPCHS KaK OLlEHKa aucrnepcud. 6. Toueunsle olleHKH napaMmeTpoB. [TonsTue roueu-
HOM OILIEHKH MapaMeTpa reHepallbHONW COBOKYITHOCTH. CBOMCTBA TOYEYHBIX OLIEHOK: CO-

CTOSITEIBHOCTh, HECMEIIICHHOCTD, Y()(PEKTUBHOCTb.

7. BwiOopouHOE cpeaHee KaK COCTOsTeIbHas, HecMelleHHas U A(hGeKTHUBHAS

OLICHKA MaTeMaTU4YE€CKOTO OXKUIaHUSI T€HEPAJIbHOM CIIyYalHOW BEJIMYMHBL.

8. CMEIIeHHOCTh BEIOOPOYHON AUCIIEPCUU KaK OIEHKHU JTUCTIEPCUU T'eHepabHOU
ClyyailHOM BeIW4MHBI. VcripaBieHHas BLIOOpOYHas IUCTIEPCHS KaK HECMEIIICHHAs U CO-

CTOSITEJIbHASL OLICHKA JUCIEPCUN T€HEPAIBHON CIyYalHOW BEJIUYUHBL.

9. MeTtozbl TOCTPOEHHS TOYEUHBIX OLIEHOK: METOJ MOMEHTOB, METOJ MAaKCHUMAJIb-
HOTo mnpapaonofoOus. IIpumepbl MOCTPOEHHSI OLEHOK IMapaMeTpPOB paclpeaesieHun

CJ'Iy‘-IElfIHBIX BCJIMYMUH, IPUMCHACMbBIX B SKOHOMHUKC U YIIPABJICHHUH.
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10. MHTEpBanbHbIE OLEHKH NapaMeTpoB. [loHsATHE MHTEpPBaIbHOW OLEHKH Hapa-
METpa I'eHEepPaJIbHOM COBOKYITHOCTH. TOYHBIE MHTEPBAIbHBIE OLEHKH BEPOSTHOCTH, Ma-
TEMaTUYECKOTO OKMJIaHUs, TUCIIEPCUU U KoapduimeHTa koppensuuu. [TonpaBka Ha ko-
HEYHbI 00bEM reHEPAIIBHONM COBOKYIMTHOCTH. ACUMOTOTUYECKHUI MOAXO] K HHTEPBAJIb-

HOMY OLICHHUBAHUIO.

11. Cratuctuueckue runoresbl. IIoHATHE CTaTUCTUYECKOM THUITOTE3HI. BI/II[BI CcTa-

TUCTHYCCKHUX THITIOTC3: IIAPAMETPHUUCCKUC N HCITAPAMCTPHUICCKHUC, ITPOCTHIC U CII0KHBIC.

12. Kpurepuii IpOBEPKH TMIIOTE3BI, KPUTHUECKOE MHOKECTBO. [IpoBepka rumores
C TIOMOUIBIO MHTEPBAJIBHBIX OLUEHOK. OMMOKM MEpBOTO U BTOPOTO pojioB. MOIIHOCTh

Kkputepusi. Haubosee MOIIHBIN KpUTEPUIA.

13. HpOBepKa T'HIIOTC3bI O PABCHCTBC MATCMATHUYCCKOI'O OXHMIAAHHA TCOPCTHUUC-

CKOMY 3HaueHMI0. [IpoBepKka runoressl 0 paBEHCTBE ABYX MaTEMaTUYECKUX OXKUTAHUH.

14. IIpoBepka TMHOTE3bl O PABEHCTBE IUCIIEPCHH TEOPETUYECKOMY 3HAUCHMIO.

HpOBCpKa T'UIIOTC3bI O PAaBCHCTBC IBYX I[I/ICHCpCI/Iﬁ.

15. TIpoBepka rumnoTe3bl 0 paBEHCTBE BEPOATHOCTU COOBITHS TEOPETUUECKOMY 3HA-

yeHunto. [ [poBepka runoressl 0 paBEHCTBE JBYX BEPOATHOCTEM.
16. ITpoBepka runore3 0 3HAYUMOCTH KOIPPUIIUEHTA KOPPEIISLIHH.

17. Kpurepuu cornacus. Kpurepuii cornacus y > Ilupcona. Kpurepuii y 2 Ilup-

COHA IIPU HEM3BECTHBIX MapaMeTpax paclpeeICHuUs.
18. Kpurepuii y 2 U1 HpOBEPKH OJHOPOIAHOCTH JAHHEIX.

19. 3apaun mammHHOrO OOyuyeHusa. OO0yyeHue ¢ yuutenem u o0yueHue 0e3 yuu-
tenst. Kimacesl 3aa4 MalmmmHHOTO 00y4YeHUs: perpeccus, KiaccuuKanus, KI1acTepHbIN
aHaJn3, Touck aHoMaiuil. [lpumepsl 3a71a4 MaITMHHOTO 00yUEHUsI B SKOHOMUKE, YTIpaB-

JieHUU U (UHAHCAX.

20. JIuneiinas perpeccus. [loctranoBka 3agaun perpecCMOHHOr0 aHanu3a. [lapuas

JIMHENHAs perpeccus.
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21. MHoOXecTBEeHHasl TUHENHas perpeccus. ToYeuHbl U UHTEPBAJIbHBIN MPOTrHO3
1o mozenu perpeccur. Ilpumepst 3anau perpeccun B 9kKOHOMHUKE. [IoHATHE O TEeTEpO-

CKCIACTUYHOCTH U aBTOKOPPCILAINH.

22. Knaccudukanus ¢ odyyenueM. [loctaHoBka 3a7auun kiiaccuukanuu ¢ ooyde-

HueM. Jloructuueckas perpeccus. [lonstue o nepeBbsx pemennil. KpeauTHbI CKOPUHT.

23. KiactepHblii aHanu3 U Nouck aHomanui. [locrtaHoBKa 3amaym KiacTEPHOTO
aHannza. Meron K-cpennux. CermentupoBanue norpeoureneil. Ilonsarue o meronax

MAIIMHHOTO 00yYeHHs B 3a]jauaxX MOUCKA aHOMAJIHM.

3a4yeT M 3K3aMEeH MPOXOAAT MyTEM TECTUPOBAHUS, B MPOIECCE KOTOPOIO CTYAEHTHI
pemaroT 3anaun B LMS Moodle. BapuanTtsl 3aganuii reHEpUPYIOTCSI aBBTOMATUYECKH B

cHucTeMe.
IIpumep 3K3aMeHANIMOHHOTO OUJIeTa

[Tpumep OuieTa NPUBOAUTCS B Ay TEHTUYHOM TPaHCKPUIIIIMU cucTeMbl Moodle mo-

CTpPaHUYHO.
IIpumep Oustera ais 3adera (3 cemecTp)
3agaua 1. (5 0as10B)

N3 nmpeiioxkeHHOro HUbKE MepedHsl He0OXOAMMO BBIOPATh TOIBKO Mapbl MOPSIKOBBIX MPHU-
3HAKOB:

NpUObLIB 3a TOA (MJIH. py0.) U pEUTHHT B JAHHOW OTpaciu

PEUTHUHT B JaHHOW OTpacid U YPOBEHb SKOJIOTUYHOCTHU MPOW3BOJCTBA (BBICOKHUIA,

CpeIHUI, HU3KUI )

YPOBEHB FKOJIOTUYHOCTH MPOU3BOJICTBA (BBICOKU, CPETHUN, HU3KUI) U BIIOXKEHUS B

MOJIEpHM3AIIUI0 000pynoBaHus (MJIH. pyo.)
BJIO’KEHUSI B MOJIEpHU3AIMIO 000pyn0oBaHus (MJIH. py0.) ¥ IpUOBLIb 3a roj (MJIH. pyo0.)

npuObLTb 3a TO1 (MJIH. pyO.) U IPUCYTCTBUE MHOCTPAHHOIO KaruTana (J1a - HeT)
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3agaua 2. (5 6a/110B)

JIBaamaTh KOMIIBIOTEPOB B OyXTaJITEPUU HEKOTOPOH (PUPMBI UMENH CIIEAYIONee KOIH-
JecTBO cOOEB 3a MociaeaHuu Mecs;: 2, 2, 3, 4,4,2,3,5,4,4,3,3,4,4,4,5,3,4,5,5.
Haiit Moy, MeTMaHy 1 CpeHee 3HaUCHHE 3TOTO Psija HaOIIOIECHUH, B OTBETE 3aIIUCaTh

MCHBIIICE U3 HUX.
3angaua 3. (5 6a/1,10B)

Uccnenosancs npusHak X-KOJIUYECTBO OOpallleHUH B JIEHD C KaJl00aMU Ha BBIMOJIHEHUE
KOMMYHAJIbHBIX YCIIYT 110 TOPOAy B TEUEHHE MECSIIa, 0 pe3yabTaraM ObLIO OTy4YeHO
cpenHee 3HadeHue X = 13 u mucnepcus SZ = 4. Kakoe npeoOpazoBanye npu3Haka X
IPUBOJUT K TOMY, UTO Y HOBOTO MpHU3HAKa OyleT HYJIeBOE CPEHEE U CTaHIAPTHOE OT-

KJIOHCHHUEC, PaBHOC CANMHUIIC!

. —Xmi
mini-max -rpeodpa3oBaHue ==

X*max—*min
JgorapudmMupoBaHue
BO3BEICHHE B KBaIpar
X—4
Z-npeobpa3zoBaHue TS

X-13

Z-nipeobpazoBaHue

3angaua 4. (5 60a/1;10B)

N3ydaeTcss ”HTEHCUBHOCTD ITOTOKA 3BOHKOB B PETUCTPATYPY MOJUKIMHUKH TIO BBI-
oopke: 130; 140; 120; 175; 315; 300; 330; 302; 290; 112; 251; 220; 105; 95; 100. Bsi-

OpaTh BCE BEpHBIE OTBETHI:

CpeH MEePEUNCIICHHBIX 3HAYEHU N HET BHIOPOCOB

3HaYEHHE 95 MPUHAUICKUT MEKKBAPTHIbHOMY pa3maxy IQR
3HaueHue 100 He mpUHAIIEKUT MEKKBAPTUIBHOMY pazMaxy QR
3HayeHue 290 sBisieTcsi BBIOpocom

3HaueHue 290 npuHaJIeKUT MEKKBAPTUIIbLHOMY pa3zmaxy IQR
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3angaua 5. (5 6a/110B)

OMnBIT COCTOUT B TOM, YTO Ha OTPE30K JuinHOM 40 cM Hayraj BOpackIBatoT Touky. Onpe-

JIETATH BEPOSTHOCTH TOTO, YTO OHA OKAXKETCS JaJee 5 CM OT CepPEeIUHBI OTPE3Ka:
3angauya 6. (5 6a/1,10B)

N3yyaeTcst BO3BpaTHOCTh KpeAUTOB OaHKYy. M3BecTHO, yTO OaHK pa3/enui CBOUX KIUEH-
TOB Ha JIBE IPYIIHI — UMEBIIUX HAPYIICHUS U UMEIOUTUX XOPOUITYIO KPETUTHYIO HCTOPHIO
— B OTHOIIEHUU 1:9. BepoaTHOCTh HapylIeHUs CPOKOB MOTAIICHUS KpeIuTa JJisl KIUEeH-
TOB TepBoy rpymnmnsl paBHa 0,4, a 11 kiueHtoB BTopoil rpynmsl — 0,001. Cioy4daitHeim
00pa3oM BbIOpAaHHBIM KIMEHT HAPYIIWJI CPOK MOramieHusi kpeaura. BeposTHOCTh ToTO,
YTO OH MPUHAJICIKUT BTOPOM TPyIIEe, paBHA (B OTBETE OCTABUTH 3 3HAKA MOCTE I€CATUY-

HOM 3aIsITON):
3agauya 7. (5 6a1510B)

OnBIT COCTOUT B TOM, YTO COTPYAHHUK COIIMOJIOTHYECKOM CITyKObl 003BaHMBAET Hacee-
HHUE MUKPOpaOHa JI0 T€X MOp, MTOKa HE BCTPETUT a0OHEHTA, COTIAaCHOTO OTBETUTH Ha BO-
pockl. BeposiTHOCTH TOro, UTO a0OHEHT COIIaCeH OoTBeuarhb, paBHa p = 0,2 . Ecnu ciy-
yaiiHasi BeIMuynHa X — KOJIMYECTBO OCYIIECTBIEHHBIX MOMBITOK COTPYAHUKA J10 MIEPBOTO

coryiacusi, Toraa AUCIEepCHs BEIMUMHBI X paBHA
3anaua 8. (5 6a1510B)

UccnenyeTcst HenpepbIBHAS cliydaiiHasi BEIMYMHA C 33JJaHHOM (PYHKIIMEH TIOTHOCTH Be-
POSITHOCTH

0; X S _4
f(x) = % -(x+4), —4<x <0, rorna maremarnueckoe oxuaanue E (X) atoit Be-
0, x>0

JUYUHBI OYJIET paBHO:

3agaua 9. (5 6as10B)

Uccnenyetcst HenpepbIBHAS BeJIMUMHA X, paclpeei€éHHAs 10 HOPMAJIbHOMY 3aKOHY:

X~N(u =3, 02 =9). Torna BepostHocTth P(|X — E(X)| < 20(X)) pasHa:
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3amaua 10. (5 6a/710B)

Uccnenyetcs nsymepHasi cnydaitHas BenuuuHa (X, Y), 3aKOH pacnpeesieHus] KOTOpoit

UMeeT BU!
X=0] X=15
Y=-15 |0 0,3
Y=0 0,1 0,3
Y=10 0,2 0,1

Boruncnuth ycnoBHyto BepositHocTh P(X # 0]Y = 0):

3amaua 11. (5 6a710B)

AHaJIM3UPYETCs] HEBO3BPATHOCTh BBIJIAHHBIX OAHKOM KpeAuTOB. [10 OMBITHBIM JTaHHBIM
MOJTydEHHAasl OIleHKa BEPOSATHOCTH TOTO, YTO KJIMEHT OaHKa HE BO3BpaIlaeT KpeauT cocTa-
Bwia 0,08 mis kaxaoro kinvueHTa. OueHuTh BEpOSTHOCTH TOro, 3 1000 KIMEeHTOB, B35B-

mux Kpeaut, ot 50 1o 110 ero He BO3BpaTHT.
3agauya 12. (5 6a/110B)

AHanu3upyeTcst 10XOJHOCTh MAKETOB aKIUi Ha PHIHKE IIEHHBIX OyMar.
ONBITHBIM MYTEM MOJIyYEHA OLIEHKA BEPOATHOCTH TOTO, YTO MAKET NAET JOXO BJIAIEIbILY,
paBHas 0,38 (s kaxaoro nakera). OueHuTh BepoaTHOCTh P(A) coobitust A: «M3 1800

NaKeToB akuuii 1aayT aoxoa meHee 700 makeTos.

IIpuMep 3K3aMeHAIITHOHHOTO OmJieTa (4 cemecTp)
3agaua 1. (5 6a110B)

[Ipu uzyyenun npusHaka X U3 reHepaabHOM COBOKYITHOCTH C U3BECTHOU JIUCIIEPCUEH,
paBHOM 25, ObLIIM U3BJICUEHBI JIBE MOBTOPHBIE BEIOOpKHU 00bEMOB 200 1 400 cooTBeT-
cTBeHHO. CpaBHUTH MOJIYUYECHHBIE B PE3yJbTaTe CPEAHHUE OIIMOKU U BHIOpaTh MEHBIITYIO

13 HUX.
3agaua 2. (5 6a/1510B)

HccnenyeTcst BO3pacT NOKymnareaeil COBpeMEHHOU OBITOBOM TEXHUKH MO BEIOOPKE:
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3Hauenus X(ner) |22 24 28 35 37 41 45
KonuuectBo
nokymnareneu(yen.) | 7 14 19 44 54 37 25

Berauciauth HGCMCIHéHHYIO OLOCHKY FeHepaﬂbHOﬁ AUCIICPCHH ITPHU3HAKA
(B OTBCTC OCTAaBUTH JABa ACCATUYHBIX 3HAKA ITOCJIC I[CC?ITH‘IHOﬁ 33H$[TOI>’I).

3agaua 3. (5 6a/510B)

[To pe3ynsratam noBTOpHOU BEIOOPKK 00béMa n = 200 moyyeHbl BHIOOPOYHOE Cpe-
Hee 3HaueHue npusHaka X = 94 u ero BeIOOpouHas aucnepcus o2 = 67. Torma Bepx-
Hss TPAHMIA TOBEPUTEIIBHOIO UHTEPBAJIA, KOTOPBIN C BEPOATHOCTHIO 0,9 HaKpBIBAET re-

HepaJIbHOE CpeHee, paBHa (B OTBETE OCTABUTH J[Ba 3HAKA IMOCIIC ICCATUYHOM 3aIaToMN):
3anaua 4. (5 6a1510B)

YCTaHOBUTH COOTBETCTBUE MCXKAY IIPHUHATBIM PCIHICHUCM ITPHU CTaTHUCTHUYCCKOM Ipo-

BEpPKE U BUJIOM OIIUOKHU:

L1: OTBeprayTa u3Ha4aJIbHO BEpHAsi OCHOBHAs TMIIOTE3a
L2: [IpuHaTa N3Ha4anbHO HEBEPHAsI OCHOBHAS TMITOTE3A
L3: OtBepruyTa n3HauajlibHO HEBEpHAsi OCHOBHASI TUIIOTE3a
R1: nomymiena omubka nepBoro poaa

R2: nonmymiena ommubka BTOporo pojaa

R3: et ommbku

R4: nomymena ommbka U mepBoro, ¥ BTOpOro poaa

3anaua 5. (5 0a/710B)

W3 rernepanbHON COBOKYITHOCTH M3BJIEU€HA BBHIOOpKA:

x; |24 |46 |6-8 |8-10 |10- 12- 14- 16- 18- | 20-
12 14 16 18 20 22
n; |19 21 15 26 22 16 16 22 18 25
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Onpenenuts KPUTHUECKOE 3HAYEHHUE 7151 POPMHUPOBAHUS TPABOCTOPOHHEHN KpUTHYE-
CKOM 00JIaCTH IIPH MPOBEPKE THIIOTE3bI HA COOTBETCTBHE PACIpeieICHUs IPU3HAKA B T'e-
HEpaJbHON COBOKYITHOCTH PAaBHOMEPHOMY 3aKOHY C IPUMEHEHHEM Kpurtepus [Ilupcona

Ha ypoBHe 3Hayumoctu 0,05.
3agaua 6. (5 0a/710B)

Ananuzupyercss 3QQPEeKTUBHOCTH HOBOM TEXHOJIOTUH, JIJISl YETO OTOOpPAHBI JBE TPYIIIBI
paboumx: B MEpBOW TPyMIE YUCICHHOCTHI0O N1 = 60 4YenoBeK, Ie MPUMEHSIaCh HOBas
TEXHOJIOTHs, BELIOOPOYHAS CPEAHS BRIPAOOTKA COCTABHIIA X = 82 (usmenwit), BO BTOPOM
IpyIIe YUCICHHOCThI0O M =70 4enoBeK, I11e TEXHOJIOTUs OcTajach NpekHel, BEIOOpoU-
Hasl CpemHss coctaBmia Y = 77 (u3menuii). [eHepanbHbIe AUCIEPCHHE BHIPAOOTKH H3-

BecTHBI 1 paBHbI D (X) = 100 u D(Y) = 74 cOOTBETCTBEHHO.

Ha ypoBne 3naunmoctu @ = 0,01 BBISICHUTB, BIUAET JIM HOBAsI TEXHOJIOTUS HA CPETHIOIO
MIPOU3BOAUTEIBHOCTD, CUATASI TE€HEPAIBbHBIE COBOKYIHOCTH HOPMAJIbHO PaCIpPENCIIEH-
ueivu (Mcnonb3oBatk runotessl Hy: X, = Y, npu anstepHatusHoii Hy: X, > Y, , rae
‘X, — reHepaibHOE CpeHee BBIPAOOTKU MPH IPUMEHEHHU HOBOM TEXHOJIOTUH, Y, — Ie-
HEepaJIbHOE Cpe/iHee BhIpaOOTKU IO mpexHer TexHonorun).Torna HaOmonaemMoe 3Have-

HUE CTaTUCTUKHU Oy/IeT paBHO:
3anaua 7. (5 0a/710B)

[To n3BnE4YeHHON U3 HOPMAJIBHON T€HEPaJIbHON COBOKYITHOCTH CIIy4ailHOU BHIOOpKE
o0beMa n = 250 HalifieHa UcTpaBlIeHHas BEIOOpoUHas aucrepeus s> = 2,17, Tpebyercs
Ha ypoBHe 3Ha4nMocTH a = 0,02 mpoBepuTH HyneByro runoresy Hy: 0% = 2,21 npu
anbsTepHAaTUBHOM runotese Hy: 02 < 2,21.Torna kputHueckas o6IacThb onpenesercs

Kak (BbIOpaTh MPaBUIIbLHBIN OTBET):

(—o0; —205,34) U (303,84; +o0)
(—o0; —361,72) U (361,72; +0)
(303,84; +o0)

(401,44; 401,44)
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(—o0; 205,34)
(201,44;210,44)

3agaua 8. (5 0a/710B)

B uccnenoBanuu n3yyanace CBsi3b MEKIY 3a00J1€BA€MOCTBIO I'PUIITIIOM JI€TEH HIKOJIb-

HOT'O BO3pacCTa U HpI/IéMOM BUTAMHWHOB 3TUMH JCTbMU, ITOJTYUCHBI HJaHHBIC!

HE IPUHUMAJ BUTAMUHBI U HE 3a00J1€J1- 5 IKOJIbHUKOB

HE IPUHUMAaJ BUTAMUHBI U 3a0051€e1- 40 IIKOJTBbHUKOB

OpUHKUMAJ BUTAMHUHBI U HE 3a0051e1-155 MIKOIbHUKOB

IpUHKUMAJ BUTAMHUHBI U 3a00J1€M- 5 MIKOJIbHUKOB
Ha yposae 3HauuMocty a = 0,05 ¢ IpuMeHeHHeM KPUTEpHs Y2 MPOBEpsAeTCs TUIOTE3a O
TOM, YTO MPUEM MIKOJIBHUKAMU BUTAMHHOB CBSI3aH € 3a00JIEBAEMOCTBIO TPUIIIIOM; HAUTH
HaOII01aeMOoe 3HaYeHHE KPUTEPHUsL, B OTBETE OCTABUTH OJIMH 3HAK MOCJIE JECATUYHOM 3a-

MISITOM.
3anaua 9. (5 0a/710B)

Ananmuzupyercs 3¢ (HEKTUBHOCTD JBYX METOAOB OOYUECHUS CTYACHTOB, JJIS UE€TO MPOBe-
neHo tectupoBanue 1o 30-0anpHoi 1miKane B rpyrmme X u rpynne Y. beuin nonydeHs

CIEAYIOLINE PE3YJIbTATHI:
X:7,15,14,11, 13, 10, 18,
Y: 10,8, 16, 10, 19, 7, 15, 14, 29, 20, 15
C noMouipto Kkputepusi ManHa- YUTHU TPOBEPSAETCS TUIOTE3a O CYIIECTBOBAHUU Pa3Jiv-

yuii B pe3yibTrarax 1pu UCIIO0JIb30BAHHUU PA3HBIX METOA0B O6yT—IeHI/I$I IJIs1 YPOBHS CTATU-

ctuueckoit 3HauuMoctu o = 0,05. Beruncauts HabI0MaEMO€E 3HAYEHUE KPUTEPHSL.
3agaua 10. (5 6as10B)

JIBa cnenmanucra A u B geryctupoBanu 6 copToB MPOAYKIUH, B pe3yJIbTaTe ObLIN MO-

Jy4YeHbl cienyromue oeHku (mo 10-0anpHoM mikane):

A:3,10,5,4,2, 1,
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B:5,9,4,3,1,8.
Boruncnuth ko3¢ dunrent panroBoit koppemsanuu Kennanna (B oTBeTe OCTaBUTH OJUH

3HAK I10CJIE JEeCATUYHOM 3aIsITON
3agaua 11. (5 6as10B)

[Ipu ananu3e BAUSHUS U3MEHEHHS] CTOUMOCTH Tapuda cTpaxoBaHHs X Ha BBIPYUYKY

CTpPaxoBOW KOMIAaHUHU Y ObUIM MOJYYEHBI CIAEAYIOIUE PE3YIbTATHI:

1) xoBapuanus 49
2)nucnepcuu D(X)= 100 u D(V)=25
Boruuciuts ko puirieHT nerepMuHaIium (B OTBETE OCTABUTH JIBA 3HAKA MOCIIE JIeCs-

TUYHOM 3aIIsITOM ).
3agauya 12. (5 6a/110B)

[Tpu ananm3e KOPPEIAIMMOHHON 3aBHCHMOCTH MEXKTy CPOKOM CITYKOBI MEIUITUHCKOTO
obopymoBanus Y(y;) u 3aTpar Ha ero nmpodrakTuaeckoe oocmykuBanue X(Xx;) momy-
yenbl aucnepcuu D(X)=169 u D(Y)= 100, a Taxxxe ko3hPUIIUEHT B ypaBHEHUU perpec-
cuu By, =0,44. YCTaHOBHUTH COOTBETCTBUE MEXK/Y YUCTOBBIMU KOO(DPUIIMEHTAMH U UX

3HAa4YCHUAMU:

L1: ko3 puimeHT TMHEeHHON KOpPEISILUU
L2: xoaddurmeHT qeTepMuHaum

L3: xoBapuanus

R1: 0,57

R2: 0,33

R3: 74,36

R4:-0,57
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[Tpuxa3 ot 01.10.2024 Ne2187/0 «O6 yrBepxkaerunu [lonoxenus o npoBeeHUH Te-
KYILIETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAI[MH CTYIEHTOB, 00yJaro-
IIKUXCS IO 00pa30BaTeIbHBIM [IPOrpaMMaM BhICIIETo 00pa3oBaHust B GUHAHCOBOM yHU-

BEPCUTETE

8. IlepeyeHb OCHOBHOI M IOTOJIHUTEJIBbHON y4eOHOM JIMTEpPaTypbl, HE00X0A-

MO JIJIS1 OCBOCHHS THCIUILTHHBI

a) OCHOBHasI:

1. ConoBbeB, B. 1. AHaiin3 1aHHBIX B SKOHOMHUKE: TEOPHs BEPOATHOCTEH, IIPH-
KJIaJIHasl CTaTUCTHKa, 00paboTKa U BU3yanu3anus JaHHbix B Microsoft Excel: yueGHuk
/ B. X1. ConoBbeB ; @®unyHuBepcuteT. — Mocksa : Knopyc, 2019. - 498 c. - Teker : Heno-
cpenctBeHHbIlt. - To xe. - 2025. - 9bC BOOK.ru. — URL: https://book.ru/book/955517
(mara obOparmienus : 18.11.2024). — TekcT : 3IEKTPOHHBI.

2. Kpewmep, H. 111. Teopust BepoITHOCTEN U MaTEMaTHUECKasi CTATUCTHKA: YUEOHUK
u npaktukym ais By3oB / H. III. Kpemep. — 5-e u3a., nepepad. u gon. — Mocksa :
FOpaiit, 2024. — 538 ¢. — OBC HOpaiit. — URL: https://urait.ru/bcode/541918 (nara
oOpamienus : 18.11.2024). - TekcT : 31€KTPOHHBIN.

0) IONIOJIHUTEIIbHAS:

3. bpaunos, A. B. IIpakTukym 1Jisi CaMOCTOSITEIbHON pabOThI CTYACHTOB TI0 JHC-
nurinHe "Teopust BeposiTHOCTE U Maremarudeckas ctatuctuka" / A. B. bpaunos, C.
A. 3aganaes, I1. E. Ps6oB. — Mocksa : @unyusepcuret, 2014. — Ob OunyHuBepcu-
tera. — URL: http://elib.fa.ru/rbook/praktikum.pdf/view (mata oOpamenus
18.11.2024). — TeKcT : 2IEKTPOHHBIN.

4. CoopHuK 3a1a4 1o Kypcey "Marematuka B skoHoMuKe". B 3 wactsax. Yacts 3.
Teopus BeposiTHOCTEl: yueOHoe mocobue / A. B. bpaunos, A. C. ColIofOBHUKOB ; MO
penakuueit B. A. baGaiiueBa, B. b. 'ncuna. — Mockga : ®uHaHChl U ctatucThka, 2013,
2017. - 125 c. — TekcT : HEeNOCPEACTBEHHBIM.

5. PacuetHo-aHanuTHyeckas paboTa 1o MaTeMaTu4eCKON CTaTUCTUKE: MPAKTUKYM
/ T. T. AnanskoBa, B. . I'me6os, C. i. Kpuomnanos, K. I'. JleBuenko. — Mocksa : ®u-
HyHuBepcuTeT, Jlemaprament Mmarematuku, 2021. — 126 c. - org.faru. - URL:
https://org.fa.ru/app/umm/tree?login=yes& url=%2Fumm%?2Ftree&documen-
tld=acb641b2-6161-44a8-a063-7ec66eddd6e8 (nara obpamienus : 18.11.2024). — Tekcr
. DJIEKTPOHHBIMN.

6. Ananu3 nannbix. Yacts 1: yuebnoe nocodue / A. B. Iloremkun, M. H. ®pun-
maHn, U. W. Lpiranok, M. M. DiiceiMOoHT. — MockBa : ®unynuBepcurert, [lenapramMeHT
aHanM3a JIaHHBIX, TPUHATHS pereHuil u GuHaHCOBBIX TexHojorui, 2019. - 106 c. -
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org.faru. - URL: https://org.fa.ru/app/umm/tree (mara oOpamenus : 18.11.2024). —
TeKCT : 3JIEeKTPOHHBIM.
7. 3ananaes, C. A. Ilpumenenue R (RStudio) B maTemaruueckoit cratucTuke: yueo-
Hoe nocobue / C. A. 3ananaeB, M. B. Connatkuna. — Mocksa : ®unyHuBepcurert, Jle-
napTamMeHT aHaliu3a JaHHBIX, IPUHATUS PEIICHUH U (UHAHCOBBIX TexHoJorui, 2019. —
29 ¢. — org.faru. - URL: https://org.fa.ru/app/umm/tree?login=yes& url=%2Fumm
(mara obpamenus : 18.11.2024). — TekcT : 37€KTPOHHBIH.

9.Ilepedyenb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «UH-

TEPHET», HeOOXOAMMBIX /IJISI OCBOEHHS UCIUIINHBI

1. Uudopmarmonno-obpazoBarenbHbiid opTail OUHAHCOBOTO YHUBEPCHUTETA TMPHU

[TpaButennsctBe Poccuiickoit @enepanuu http://org.fa.ru/

2. Cucrema pauctaHuroHHoro oOydeHuss ®dunancoBoro VYauBepcutera URL:
https://campus.fa.ru

3. JInunbIil kabuHeT oOyyaromierocs https://org.fa.ru

4. DnexrponHas 6ubnuoreka GunancoBoro ynusepcurera (Ib) http://elib.fa.ru/

5. DnexrpoHHo-6ubmmoreynas cucreMa BOOK.RU http://www.book.ru

6. DIeKTpOHHO-OMONMOTEUHass cucTeMa «YHuBepcuTeTckas Oubnmoreka OH-
JIAMH» http://biblioclub.ru/

7. DnekTpoHHO-0MbIMoTeuHas cucreMa Znanium http://www.znanium.com

8. DrnexkTpoHHO-OMOMMOTEUHasi cucteMa u3narenbcTBa [Ipocmext http://ebs.pros-
pekt.org/books

9. llenoBas onnaiiH-0ubnunoreka Alpina Digital https://finunivers.alpinadigital.ru/

10. Ananu3 nanubIx https://stepik.org/course/129/promo?search=2818469770

10. MeTtoanueckue yKazaHus 1Ji 00y4al0UIUXCS 10 OCBOCHUIO JUCHHUILIUHBI

CTyI[eHTaM IMIpHU IOATOTOBKE CJICAYCT HCIIOJIB30BaATb HOPMATHUBHBIC JJOKYMCHTLI ®u-
HaHCOBOI'0O YHUBCPCHUTCTA, MCTO,Z[I/I‘ICCKI/IG PEKOMCHOALIWU T10 IIJIAaHUPOBAHUIO U OPpraHru3aliun

BHEAYIUTOPHOM CaMOCTOSTEIHbHON PabOTHI CTYIEHTOB IO 00pa30BaTeIbHBIM IIpOrpaMmam 0a-
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KaJlaBpuara U Maructparypsl B @uHaHCOBOM YHUBEPCUTETE, YTBEPKICHHbIE TPUKa3oM DuHy-
HuBepcuteTa ot 11.05.2021 . Ne 1040 (cm. caiit ®uHAHCOBOTO YHHUBEPCUTETA: HA [JIABHOM
ctpanuile paznen «Ham ynuBepcuter»; nanee «Enunas npaBoBast 6a3a @UHYHUBEPCUTETAY),

UCIIOJIb30BaTh METOJMYECKUE pEKOMEHAANN Kadeaphl.

CamocrosiTenbHas paboTa CTYyICHTOB MPOXOJUT ayJIUTOPHO B BUJE BEOWHApPOB Ha
mwiarpopme MTC- Jlunk (panee — Webinar Group), https://mts-link.ru/, u BHeaynu-
TOPHO, B CIICLIUAJIBHO OPTaHU30BAHHOM JIJIsl K&XKJIOM TPYMIbl HA 00pa30BaTeIbHON ILJIaT-
dbopme MOODL snekrponnoM yueoHoMm koMmiuiekce DYK. Hamonnenne DYKa coctour
13 BUJICOJICKIIUM, TECTOB I CAaMOMOJITOTOBKH, TEKYIIIUX TECTOB, 3aIaHUI JOMAIIIHETO
TBOPYECKOTO 3aJIaHUsl, BAPUAHTOB PACUYETHO-aHAIMTUYECKON pabOThl M BUJICO3AIMCEH
npoueAmux BeOnHapoB. JlJis opraHu3aiyy caMoCTOSITEIbHOM pabOThl CIIYKUT y4eOHO-
TEMAaTUYECKUN TIJIaH U3YyYCHUS TUCHMIUIMHBL. B 3TOM IlaHe yka3zaHa TeMaTuKa JEKIHi,
MPAKTUYECKUX 3aHATUN, BOPOCHI U 3aJaHus JJIsl CAMOCTOSITEIbHOTO n3yyeHus. Jlomari-
HUE 3a/IaHUsl, TECTHI JUIsl CAMOTIOJITOTOBKU U TEKYIIHUE 3a/IaHUS CJIETYET BBIMOJIHATH pe-
TYJISIPHO TIPU MOJTOTOBKE K MPaKTUUECKUM 3aHsATUAM. [Ipu moaroroBke k BeOMHapy I1ie-
necoo0pa3Ho MPEBAPUTEIBHO MO3HAKOMUTHCS C COJEP>KaHUEM JIEKITUU TI0 COOTBETCTBY-
I0IIIEN TeMe U BBIACIUTh HauboJiee TpyAaHble BONPOChl. Bo BpeMsi BeOUHAPOB CTYIEHTY
CJeyeT y4acTBOBAaTh B PEIICHUSX 3a/1a4, OTBEYaTh HA BOMPOCHI ITPEMOIABATEIISI, CAMOMY
3a/1aBaTh BOMPOCHI, ObITH BOBICYCHHBIM B HHTEPAKTUBHBIN Tipotiecc. [loce 3ansTuii cie-
JyeT MPOBECTHU pabOTy C 3aMuchio BeOMHapa, pa3o0paThCs B HEMOHSATHIX MOMEHTAX, €IIIe
pa3 MOBTOPUTH PEIICHUS 3a/1a4, BHIMOJIHUTH JoMalIHee 3aaanue. [I[paktuueckue 3aHsaTus
(BeOMHApBI) CTPYKTYPHO COCTOSIT M3 CIEAYIOUIMX KOMIOHEHT: 1)KpaTkoe MOBTOPEHHE
peabIIyIIero MaTepyraia U OTBEThl Ha BOMPOCHI CTYJEHTOB, BOSHUKIIIKME B IIPOIIECCE ca-
MOCTOSITENIbHON paboThI; 2) pacCCMOTPEHUE TEOPETHUECCKUX BOIIPOCOB, CBSI3aHHBIX C TE-
KYIIUM MPAKTUYECKUM 3aHATHEM; 3) pa300p METO/I0B BBHIMOJHEHHS TPAKTUUECKUX 3a/1a-
HUW U perieHus 3a7a4; 4) KOppeKTUPOBKA 3aJaHUM 1T CAaMOCTOSTEILHOM PabOThI CTY-
JIEHTOB; 5) UHTEpAKTHUBHAs (hOpMa — COBMECTHOE PEIICHUE CO CTYJCHTAMU 3aJ1a4, aHaJIO-

TUYHBIX pa300paHHbIM.
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IToaroToBKa K BBIITOJIHEHUIO JAOMAIIHETO TBOPYECKOIO 33JaHUs OCYIIECTBISAETCS
pu oMot mocoowuii [8.7,8,10,11]

[TonroroBka K BBIMIOJHEHUIO PACYETHO-AaHAIUTUYECKONM PabOThl OCYIIECTBISETCS
npu oMot noco6wuii [8.7,8,9]. IlpumepHsble 3aganus mpuBeaeHBI B I 6.2. HacTosIIEH
nporpaMmsbl. [[j1s1 MOATrOTOBKU K MpOIeypaM MPOMEXYTOUHOM aTTeCTalluu (3a4eT U JK-
3aM€H) Ha CTpaHHIle Kypca « AHaAJIU3 TaHHBIX» Ha caiiTe campus.fa.ru pa3MeleHbl TeCTh
JUISL CAMOTIOATOTOBKH ISl CAMOCTOSATENIBHOTO BBIITOJIHEHUSA. T€CThI OXBAaTHIBAIOT BCE BO-
IIPOCHI, BBIHOCUMbIE HAa KOHTPOJIb, pa30UTHI IO TEMaM U MO3BOJISIOT, Oiarofaps 3HaYu-
TEIbHOMY KOJIMYECTBY BAPUAHTOB, 3aKPEIUIATh HAaMOOJEEe CIOKHBIE ISl KaKIOrO0 KOH-
KPETHOTO CTYJICHTA HABBIKH.

11. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHIl, HCIIOJb3yeMbIX PH OCYIECTB-
JICHMH 00Pa30BaTeJIbHOIO IPOLECCa M0 JUCHUILINHE, BKJIYAas epeYyeHb Heo0X0au-

MOT'0 POrPAMMHOI0 o0ecrevYeHnsi 1 HH(POPMAIHOHHBIX CNIPABOYHBIX CHCTEM
11.1. KoMILIEKT JIMIIEH3HOHHOTO MPOTrPAMMHOI0 00ecIeYeHus :

2. Onepanmonnbie cucteMbl ASTRA LINUX unmu MS Windows 10. 32

2. bpayzepsl Microsoft Edge, Google Chrome, Firefox.

3. [Taket MS Office 2016 u BbI1IE.

4. Autusupyc Kaspersky.

11.2. CoBpemeHHbIe npodeccoOHATIbHbIC 0a3bl JAHHBIX U UH(OPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMBbI:

1. NudopmanmonHo-npaBoBas cuctema «Koncynsrant [1mocy.

2. UupopmanmonHo-npaBoBas cucrema «l apant». URL:

3. DnekrponnHas sHnukIoneaus: URL: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema xoMmiuiekcHOro packpbitTuga uHpopmauuu «CKPUH». URL:

http://www.skrin.ru

11.3. CepruduuupoBaHHbIe MPOrPaMMHbIEC H ANMAPATHbIEC CPEACTBA 3aIUTHI
HUH(pOPMALUU — HE TIPEYCMOTPEHO
12. Onucanne MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM /ISl OCYIIEeCTB-

JICHHUA 06pa3OBaTean0ro nmponoecca 1mo JTMCIHMILIMHE
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Jlis mpoBeneHuss BEOMHAPOB HEOOXOIUM KOMIBIOTEP C MOCTOSHHBIM MOJKIIIOYE-
HUEM K ceTH VIHTepHET 1 BO3MOKHOCTBIO JOCTYIIA K peCypcaM U TEXHOJIOTUAM, YKa3aH-

HBbIM B naparpadax 9 u 11.
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