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KoMILJIEKT KOHTPOJbHBIX TOYEK

KonTposbnast Touka Nel B 3 BapuanTax

Bapmuanrt 1

1. Merox Hay4yHOrO TMpEABUACHUS, OCHOBAHHBI HA TEOPETUYECKHX 3aKOHOMEPHOCTSAX U
NPUYHHHO-CJICICTBEHHBIX, CBSI35X HA3bIBACTCS:

a) TpeABHUACHUE;

0) TpOrHO3;

B) THIIOTE3a;

r) TpeACcKa3aHue;

1) TpeayKa3aHHe.
2. Heob6xomumMoCTh  B3aMMOCBSI3aHHOCTM W CONOAYMHEHHOCTH  IPOTHO30B  OOBEKTa
MPOTHO3MPOBAHUS U TMPOTHO3HOTO (OHA M HX DIEMEHTOB C YYeTOM OOpaTHBIX CBs3el
oTpeeNsieT MPUHIIHIT MIPOTHO3UPOBAHHUS:

a) COTJIaCOBaHHOCTH;

0) CHCTEMHOCTH;

B) TMOJMBAPUAHTHOCTH;

I') HENPEPbIBHOCTY;

1) aJeKBaTHOCTH.
3. OO0oOmenne M cucTeMaTH3alus HWHPOPMAIMH, TOCTPOCHUE PSIOB IOKa3aTenel s
BBISIBJICHUS TEHACHIIUN pa3BUTH 00bEKTa MPOrHO3UPOBAHMS U MPOTHO3HOTO (poHa, pazpaboTka
MOJIeNied W METOJOB HMX TPOTHO3MPOBAHUS; KAaYeCTBEHHAss W KOJMYECTBEHHAs OIICHKA
CIIOUBIIMXCS B TPOILIIOM 3aKOHOMEPHOCTEH OCYIIECTBISETCS Ha dTare:

a) TPOTHO3HOW OpUEHTAIUY;

0) MPOTHO3HOU PETPOCTICKIIHH;

B) MPOTHO3HOTO JUArHo3a;

I) TPOTHO3HOU MPOCIEKIINH;

1) BepH]HKaINU IPOTHO3a;

€) KOPPEKTHUPOBKHU MPOTHO3A.
4. uHpopManus J00bIBaeTCs IyTeM HEMOCPEICTBEHHOrO  HaOJIOACHUS,
perucTpami, T.e. IpsIMOro cOopa 1 BOCIPUSITUS JaHHBIX:

a) VYmnpasnstouias;

06) Ocsemomisitonias;

B) Ilonesnas;

r) MW30pTounas;

n) JloxHas;

e) CemantHueckas;

x) IlepBuunas.
5. TpeboBanue, 3akioyaromieecss B TOM, YTO PETPOCHEKTHMBHAs WHQOpManus I0JDKHA
OTpa’kaTh UMEHHO aHAJIM3HPYEMbIE CTOPOHBI JICIIOBOW JEATEILHOCTH MCCIETyEMBIX OOBEKTOB B
COOTBETCTBYIOIINE MOMEHTHI BPEMEHHU:

a) pEJEBAHTHOCTH;

0) JOCTOBEPHOCTH;

B) COIIOCTaBUMOCTH;

T) penpe3eHTaTUBHOCTH;

1) BapUaTUBHOCTH;

€) HENpPEepPHIBHOCTH.
6. IIpeumymiecTBa MHTYUTHBHBIX METOAOB IPOTHO3UPOBAHUS:

a) BO3MOXHOCTb aHaJIM3a U MPOrHO3a Pa3BUTHUSL 00BEKTA, HE UMEIOIIET0 MPEIbICTOPUN;

0) NpUHIHUNHAILHAS HEBO3MOKHOCTH UCKIIFOUUTH TIOJTHOCTHIO CYyOBEKTUBH3M B OLIEHKAX
HKCIIEPTOB;



B) BO3MOXXHOCTH MPOTHO3UPOBAHMS KAaYECTBEHHBIX (CKAUKOOOPAa3HbIX) U3MEHEHUH;

I') HEBO3MOXHOCTh 00ecreyuTh abCONIOTHO OOBEKTUBHYIO OIICHKY KOMIIETEHTHOCTHU
AKCIIEPTOB.
7. J17s OLleHKH COTJIaCOBAHHOCTH MHEHUH 3KCIEPTOB UCTOIb3YETCS METO/:

a) CaMOOIICHKH;

0) B3aMMOOIICHKH;

B) Jensdu;

I') PpaHTOBOM KOpPPEIsLUU;

71) OLIEHKa paHee BHIIOJHEHHBIX POTHO30B;

€) HEe3aBHUCHUMOM IKCIEPTU3HI;
8. Ha ocHoBe umeroleiics craructuueckoi nHpopMauu o0 U3MEHEHUU YPOBHEW BPEMEHHOTO
psiga HEOOXOAMMO TPOBEPUTH THUIOTE3y OO0 OTCYTCTBHHM JIOJITOBPEMEHHOW KOMITOHEHTHI
(teamennmu) Ha ocHoBe Kkputepus Docrtepa-Ctioapra. [loBeputenbHas BEpOATHOCTH

MIPUHUMAETCS paBHOM 0,95
(0, =2,279; t,, =2,093).

t Y t Y t Y t Y

1 310 6 226 11 487 16 524

2 370 7 700 12 224 17 585

3 360 8 371 13 680 18 347

4 438 9 536 14 437 19 436

5 275 10 366 15 776 20 691

9. Tlo 3HavyeHwsM TAOMUYHO 3aAaHHOW (YHKIMM HAWTH WHTEPIOJSAIMOHHBIA TIOJUHOM
HproToHa HaMMEHbBIIIEH CTEIICHH.

X 2 3 4 5
b% 56 59 62 76
O1eHUTh 3HaY€HNE UHTEPIONALUOHHON (QYHKIIUU B TOUKE X = 2,5.

10. DOxcnepramu OBUTH JTaHBI OIEHKH XapaKTEPUCTHUK, YIUTHIBAEMBIX MMOKYIATEISIMHA OBITOBBIX
xojoaunbHUKOB. IlepeBenute momydeHHble KOA((UIMEHTHI BECOMOCTH MPEACTABICHHBIX
nmapaMeTpoB B pAaHTH, OLIEHUTE CTENEHb COIVIACOBAHHOCTU JKCIIEPTOB METOIOM pPaHTOBOM
KOPpEJIALMH, B 3aKJIFOUEHUE PACCUMTANTE KOJUIEKTUBHBIE OLIEHKH YPOBHEN 3HAUUMOCTHU KaXK10TO
13 IMapaMeTpoB.

DKcrepTHas OleHKa 3HAYUMOCTH
nmapaMeTpoB
Hapamerp (k03¢ PuIIMEHTHI BECOMOCTH)
1 2 3 4

dupma 0,5 0,25 0,4 0,3
Hamnune cucremsr No 0.3 0.4 0.3 0.4
Frost
O06beM Kamepsl 0,2 0,35 0,3 0,3
Hroro 1,0 1,0 1,0 1,0

Bapmuanr 2

1. Omnepexaromiee 0ToOpakeHHUE JCUCTBUTEIHLHOCTH, OCHOBAaHHOE HA TIO3HAHMM 3aKOHOB

MIPUPOJIBI U OOIIECTBA OTPAKEHO B:
a) TMpeABHUICHUU;
0) mporHose;
B) THIIOTE3E;
I) MpeACcKa3aHuu;
1) TpeayKa3aHHH.




2. TpuHnun MIPOTHO3UPOBAHHS TPEOYET COTJIacOBAaHMS HOPMATHBHBIX M TTOMCKOBBIX
MIPOTHO30B, a TaK)Ke MPOTHO30B PA3IMYHON MPUPOABI M PA3TUYHOTO TEpUOAa YHPEekKIACHUS,
MIPOTHO30B Pa3BUTHS B3aUMOCBSI3aHHBIX O0OHEKTOB.

€) COTJIaCOBAaHHOCTH;

) CHUCTEMHOCTH;

3) TMOJHBAPUAHTHOCTH;

1) HENPEPHIBHOCTY;

K) aJIeKBaTHOCTH.
3. Ormpenenenue 1enu, 00bEKTa M 3a7a4 MPOTHO3UPOBAHUS, TIEPHOJIa YIPEKICHUS U TIEpUOIa
PETPOCIEKTUBHOTO TEepuo/a TMPOTHO3a, 3aJaHHOM TOYHOCTH U BEPOSITHOCTH MPOTHO3a
OCYLIECTBIIIETCS Ha 3Talle:

) MPOTHO3HOW OPUEHTAINH;

3) TNPOTHO3HOM PETPOCHEKINY;

M) TMPOTHO3HOTO IMArHo3a;

K) TMPOTHO3HOM MPOCIEKIINH;

7) BepuduKayy MporHo3a;

M) KOPPEKTHUPOBKH IIPOTHO3A.
4. uH(popMalisg BO3HUKAeT MpH omuOkax B cbope, oOpaboTke u mepenade
JTAHHBIX:

3) VYmpasistonias;

n) OcBenomisionas;

k) Ilone3nas;

1) MW30biTounas;

M) JloxHas,

H) CemaHTHYeCKas;

o) Craructuyeckas.
5. TpeGoBanue, 3akioyaromieecss B TOM, 4YTO HCIOJIb3yemas HHGOpMAIMs JIOJDKHA
oOecrieunBaTh OOBEKTHBHOE OMHCAHHE H3Yy4YaeMbIX XapaKTEPUCTUK C 3aJaHHON CTENEeHbIO
TOYHOCTH:

) PEJIeBaHTHOCTH;

3) JOCTOBEpPHOCTH;

M) COTOCTaBUMOCTH;

K) pelpe3eHTaTUBHOCTH;

J) BapUATUBHOCTH;

M) HENPEPHIBHOCTH.
6. Ilepeuucnure MeToAbl MPOTHO3MPOBAHMS, OCHOBAHHBIE HAa METOJAaX, OTHOCALIUXCA K
rpynIe HHAUBUIYaTbHBIX SKCIIEPTHBIX OILICHOK:

a) Jlenbdu;

0) IeCTpyKTUBHOI OTHECEHHOM OLICHKH;

B) OOMEH MHCHHSIMU;

I) HHTEPBBIO;

1) aHAJIUTHYECKUE 3aMHCKU;

€) aHKETHpPOBaHME;

) OTpOC;

3) METOJ KOMHUCCHIA.
7. J1s OueHKH KOMIETEHTHOCTH 3KCIIEPTOB UCIIOJIb3YIOTCS METO/IbI:

’K) CaMOOIICHKH;

3) B3aMMOOIICHKH;

n) Jensdu;

K) PaHTOBOM KOPPEISIINU;

J) OIICHKA paHee BBIOJHEHHBIX MPOTHO30B;

M) HE3aBUCHUMOUN DKCIIEPTHU3HI;



8. Ha ocHoBe umeroleiics craructuueckoid nHpopMauu o0 U3MEHEHUU YPOBHEW BPEMEHHOTO
psna HeoOXOAMMO MPOBEPUTh THUIOTE3y OO0 OTCYTCTBUHM JIOJTOBPEMEHHONW KOMIIOHEHTHI

(teamennmu) Ha ocHoBe Kkputepus Docrtepa-Ctroapra. [loBeputenbHas BEpOATHOCTH
npunumaetcs paguoi 0,95 (o, =2,279; by = 2,093).

t Y t Y t Y t Y

1 74 6 81 11 30 16 29

2 35 7 75 12 83 17 33

3 65 8 48 13 87 18 23

4 24 9 28 14 75 19 45

5 36 10 33 15 48 20 86

9. Ilo 3HaueHusM TaOIMYHO 3aJaHHOW (YHKUMM HANTH MHTEPHONSIUOHHBIA MOJTUHOM
HproToHa HauMeHbIIIEH CTETICHH.

X 2,5 3 3,5 4
y 12 16 19 21
O1eHUTh 3HAYCHNUE UHTEPITOJIIIINOHHON (YHKITUHU B TOUKE X = 3,8.

10. DxcnepraMu ObLTH JaHBI OLEHKU XapaKTEPUCTUK, YIUTHIBAEMBIX MOKYMHATENISIMU OBITOBBIX
XoJomiIbHUKOB. [lepeBenure monmydeHHBIE KOI(DPUIMEHTHI BECOMOCTH TIPEICTABICHHBIX
MapaMeTpoB B pAHIU, OLEHUTE CTENEHb COIVIACOBAHHOCTU 3KCIEPTOB METOJAOM pPaHTOBOM
KOpPEJSALNY, B 3aKITIOUCHUE PACCUUTANTE KOJUIEKTUBHBIE OLICHKH YPOBHEN 3HAUMMOCTH KaXKI10TO
13 IMapaMeTpoB.

DKCrnepTHas OLIEHKA 3HAYUMOCTH
rapaMeTpoB
Hapaverp (k03¢ GUIHEHTHI BECOMOCTH)
1 2 3 4

®upma 0,1 0,3 0,9 0,7
Hanuuune cucremsr No 0.5 0.25 0,05 0.2
Frost
O0BeM KaMepsI 0,4 0,45 0,05 0,1
Utoro 1,0 1,0 1,0 1,0

Bapuant 3

1. BepositHocTHOE HayyHO OOOCHOBAHHOE CYKJIEHHE O BO3MOXKHBIX COCTOSIHUSIX OOBEKTa B

OyayIeM C ONpeAeIeHHOM CTENEeHbI0 BEPOSATHOCTH HA3bIBACTCS:

a) TPEIBHICHHUEM;

0) MpOrHO30M;

B) THIIOTE30M;

r) TpeacKa3aHHeM;

1) TIpeayKa3aHHUEM.
2. Ipunnun MPOTHO3UPOBAHUS TpeOyeT pa3padOTKH albTEePHATUBHBIX BapHAHTOB
NPOTHO3a, HMCXOAs M3 O0COOEHHOCTEeW pabodell THITOTE3bl, IMOCTAHOBKM IIEIM W BapHUaHTOB
MPOTHO3HOTO (OHa.

a) COIJIaCOBaHHOCTH;

0) CHCTEMHOCTH;

B) TIOJIUBAPUAHTHOCTH;

I) HENpPEPBIBHOCTH,

1) aJeKBaTHOCTH,

€) aJIbTePHATHBHOCTH.
3. COop wuHpopMamuu O pa3BUTHH OOBEKTa MPOTHO3HPOBAHUS W TPOTHO3HOTO (oHA B
PETPOCIICKTUBHOM TIEPUO/IC OCYIIECTBISICTCSI Ha ATaIle:

a) TPOTHO3HOW OpUEHTAIUY;



0) MNPOTrHO3HOW PETPOCTIEKIINH;

B) MPOTHO3HOTO JTUArHO3a;

I) MPOTHO3HOM MPOCIEKIINH;

1) BepuduKayu NporHo3a;

€) KOPPEKTHPOBKHU IIPOrHO3A.
4. uH(popMallisg HE MMEET OTHOLIEHUS K COJEp>KaHUIO0 pa3pabaTbIBaEMOTo
MIPOTHO3a WJIH IOCTYTIAaeT B 00BbeMe, HeJIOCTYITHOM JJIS CBOEBPEMEHHON 00padOTKH:

a) Ympasnsronas;

6) Ocsemomisitonias;

B) Ilomesnas;

r) U30bITouHAas;

n) JloxHas,

e) Cemantuueckas;

k) CratucTuyeckas.
5. TpeOoBaHue, 3akiaoyaromieecs B TOM, YTO JIaHHBIE JOJKHBI COMPOBOXKIATHCA TaKUMHU
KOMMEHTapUsIMHU U TOSICHEHHSIMH, KacarolIMMHCS CMBICIIa aHATM3UPYEMBIX TOKa3aTelned u
METOJIOJIOTUA WX W3MEPCHHS, KOTOPBIC TO3BOJIWIM OBl COXPAaHUTh BO3MOXHOCTH WX
«TpUBEJCHUS K OO0IEMYy 3HAMEHATENI0» B CHUTYaIUsX, XapaKTePU3YIOUIUXCS M3MEHEHUSMU B
METOJIOJIOTUY U3MEPEHHUI U KOPPEKTUPOBKOW COCTaBa aHATTM3UPYEMBIX NIEPEMCHHBIX:

a) PpEJIeBaHTHOCTH;

0) /IOCTOBEPHOCTH;

B) COINOCTaBUMOCTH;

I) penpe3eHTaTUBHOCTH;

1) BapUaTUBHOCTH,

€) HENpEephIBHOCTH.
6. Ilepeuncnure MHTYUTUBHBIE METOJIbI MPOTHO3UPOBAHUS, OTHOCSIIIUECS K TPYIIE METOIOB
3aBHCHMOT'0 UHTEIUICKTYalbHOTO SKCIIEPUMEHTA:

a) Jlenbdu;

0) IeCTpPyKTUBHOI OTHECEHHOM OLICHKH;

B) OOMEH MHCHHSIMU;

I) HHTEPBBIO;

1) aHAJTUTHYECKUE 3aMHCKU;

€) aHKETHpPOBAaHME;

) OTpOC;

3) METOJ KOMHUCCHIA.
7. Meton paHroBOM KOPPEISALMHU UCTIONIB3YETCS I OLIEHKU AKCIEPTOB:

a) OIIGHKH KOMIIETEHTHOCTH;

0) OIICHKH COTJIaCOBAaHHOCTH MHEHUM;

B) (QOpMUpPOBAHUS TPYIIIIH;

I) B3aUMHOMU OILICHKH;

1) HE3aBUCUMOCTH MHEHUH.
8. Ha ocHOBe mMeroIIeicst cTaTUCTUYECKON nH(DOpMaIuu 00 U3MEHEHUH YPOBHEH BPEMEHHOTO
psiga HEOOXOAMMO MPOBEPUTH THUIOTE3y OO0 OTCYTCTBHH JIOJITOBPEMEHHOW KOMITOHEHTHI
(teamennuu) Ha ocHoBe kputepus Docrtepa-Ctroapra. [loBepuTenbHas BEpOATHOCTH

npusnMaetcs pasroii 0,95 (0, =2,279; 1, =2,093).

t Y ¢ Y t Y ¢ Y
1 86 6 84 11 86 16 188
2 234 7 189 12 197 17 220
3 169 8 145 13 96 18 85
4 170 9 181 14 249 19 196
5 102 10 210 15 85 20 91




9. Tlo 3HavyeHusM TaOMIUYHO 3aAaHHOW (YHKIMM HAWUTH WHTEPHOJSAIHOHHBIA TOJUHOM
HrroTOHa HAaMMEHBIIIEN CTENIEHH.

X 10 15 20 25
y 121 132 154 168
OLeHUTh 3HAYCHUE UHTEPIIOIAIIMOHHON (PYHKITUN B TOUKE X = 23.

10. DxcnepraMu ObUTH JaHBI OIEHKU XapPAKTEPUCTUK, YIUTHIBAEMBIX MTOKYATEISIMU OBITOBBIX
xononuwibHUKOB. IlepeBenure modyyeHHbIE KOI(DPUIMEHTHI BECOMOCTH MPEICTABICHHBIX
napaMeTpoB B pAaHTH, OLEHUTE CTENEHb COIMVIACOBAHHOCTU 3KCIEPTOB METOIOM pPaHTOBOM
KOPPEJISALMHY, B 3aKJIFOUEHHUE PACCUUTANTE KOJUIEKTUBHBIE OLIEHKH YPOBHEN 3HAYUMOCTH KaXKJ10TO
13 MMapaMeTpoB.

DKcrnepTHas OlIEHKA 3HAYNMOCTH
rnapameTpoB
Hapaverp (k03¢ HUIMEHTH BECOMOCTH)
1 2 3 4

dupma 0,7 0,6 0,8 0,65
Hanuaue cuctemsr No 0.2 0.25 0.1 0.2
Frost
O06BemM KaMephl 0,1 0,15 0,1 0,15
Hroro 1,0 1,0 1,0 1,0

KonTtpoJsbHasi Touka Ne 2 B 3 BapuaHTax
Bapmuanr 1
1. Mogenp aganTUBHOIO TNPOTHO3UPOBAHHSA, B OCHOBE KOTOPOW JIEKHMT HCCIIEI0BAHUE
MHOT'OMEPHBIX BPEMEHHBIX PsAJI0B, HA3bIBACTCS:

a) MOJEJb DKCIIOHEHLIUAIbHBIX TPEHI0B;

0) amanTHBHAS MOJECIb THCTOTPAMMBI;

B) MOJIENIb ABTOPETPECCUU C IEPEMEHHBIMH KO PHUIIMEHTAMU;

I) aJanTUBHAs HEJIMHEHHas MOJENb;

J) aJanTUBHBIN KOPPEISLUOHHBIN aHAIIN3;

€) aJanTUBHAs MHOXECTBEHHAs perpeccus.

2. CymHOCTb aJanTUBHBIX METOJOB IPOTHO3UPOBAHUS 3aKIIIOYAETCS B:

a) KOPPEKTHpPOBKE IapaMeTpOB ypaBHEHUS C y4eTOM BIHMSHHA  (akTOpoB
IUKIINYECKOT0 BO3JCHCTBHS;

0) ajganTanuy MOJAENU K MHTYUTUBHBIM OKHJIaHUSM UCCIIEIOBATENS;

B) KOPPEKTHPOBKE MaTe€MaTH4YECKOW MOJEIM C YYE€TOM M3MEHEHMM BIUSHUSA
HBOJIIOLIMOHHBIX (PaKTOPOB Pa3BUTHSI MpoIiecca B TEKYIIUA MOMEHT BPEMEHHU;

I) MOCTPOEHMM  MaTeMaTH4YEeCKOW  MOJENM  IPOTHO3UPOBAHMS,  YUUTHIBAIOLLEH
BBISIBIICHHBIE 3aKOHOMEPHOCTH Pa3BUTHUSA IIpoOLiEcca B pETPOCIEKTUBHOM BPEMEHHOM MHTEPBAJIE.
3. Hna oToOpakeHHs TaKUX TEHICHIMH JWHAMHKH, KOTOPHIM CBOWCTBEHHO IPHUMEPHO
MOCTOSIHHOE YCKOpeHHe abCOIIOTHBIX U3MEHEHUN YPOBHEH, HCIONIb3YEeTCS:

a) mnapaboIUYecKHi TPEH,

0) JMHEWHBINA TPECHI,

B) OSKCIOHEHIHWAJIbHBII TPEHT;

r) THUNEPOOMUECKUI TPEH]T;

J1) TPOTHO3HOM MPOCIEKINH;

e) Jorapu@MUYECKU TPEH,

) JIOTUCTUYECKUN TPEH]I.

4. VYpaBHenue Buma y, = a + b -t Bbpaxkaer:

a) mapaboMYecKuil TPEH];
0) TNUHEHHBIN TPEHT;



B)
r)
)

e)

SKCINOHEHIHAIbHBIN TPEH;
TUNepOOTNYECKHUI TPEH]I;
JorapupMHUUECKUH TPEH]T;

JIOTUCTUYECKUM TPCHA.

5. Ha pucynke n300pa>keH MpoIecc, KOTOPBIM COAEPIKUT:

a) MUI000pa3HyIo KOIeOIeMOCTh;
0) MONTONEPUOAUYECKHUE IIUKIIBI KOJICOaHUH;
B) CIy4ailHO pacHpe/ieIeHHYIO BO BpPEMEHHU KOJIe0IEMOCTb;
r) uHTepPEPEHINIO KoJIeOaHMii;
1) JUHEWHBIN TPEHI.
6
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6. VYpasHeHnue Oypbe 11 0JHON TAPMOHUKH UMEET BU:
a)y, =a,+a,cost+ b sint;

7.

2016 .

6)y, =a, + Zai cos ot +Z b.sinwt;

i=1

i=1

B) ¥, =a, +a,cost + b sint + a, cos 2t + b, sin 2t;

r)y, =a,+a,cost+b sint + a,cos3t + b, sin3t.

Jl1s IpeICTaBIEHHBIX JaHHBIX C IOMOILBI METOAA aJallTUBHOI'O DKCIIOHEHIIUAIBHOTO
CIJIaXKUBaHUS MIOCTPONTE MOJIEIIb, OTIPEAEIUTE HauboJiee ONTUMANIbHBIN TapaMeTp
CIVIAKMBAHMA, OLICHUTE IIPOTHO3HOE 3HAYECHUE [IJIS IIPEICTABICHHOIO BPEMEHHOIO psiJia Ha UIOHb

12

Ne 3HadeHue
T Mecsn MTOKa3aTes
1 | Urons - 2015 5925,70
2 | Uroms - 2015 6299,99
3 | Asryct - 2015 6678,60
4 | Cenrsi6ps - 2015 7393,06
5 | Okrs6ps - 2015 7883,15
6 | Hostops - 2015 7798,64
7 | Jlexabps - 2015 5711,30
8 | SuBaps - 2016 4806,83
9 | ®espans - 2016 4669,44
10 | Mapr - 2016 4518,54
11 | Anpens - 2016 4313,43
12 | Maii - 2016 3799,49

8. NMerored ciieqyromuye JaHHbIE O CE30HHOM HM3MEHEHHMH 4YHCia MOE310K POCCHUMCKUX
rpaXKIaH 3a TPaHuUILy.

Ksapramsl

2013

2014

2015

1

98

100

108




2 92 105 110
3 97 109 109
4 91 104 105

Ha ocHoBe Mozaenu TpeHJa U CE30HHOCTH OCYILIECTBUTE OLEHKY MPOTHO3HBIX 3HAYEHUU
noka3zaress B 2016 rony.

Jlist 3TOro ompeAenuTe Haau4he WIA OTCYTCTBHE TPEHIOBOW KOMIIOHEHTHI, BBISIBUTH
HaJIMYUe CE30HHBIX KOJeOaHUM, OTPa3uTh pe3yibTaThl rpaQUUecKH.

Jlonrocpo4yHyl0 TEHICHIIMIO OTpa3uTe B BHJAEC HauOoJee aJIeKBaTHON mporeccy
MareMaTudeckou opme.

Crenaiite BBIBOILIL.

Bapmuanr 2

1. Mogenb aganTHBHOTO MPOTHO3UPOBAHUS, B OCHOBE KOTOPOU JICKHUT HCCIEAOBAHUE ABYX U
Oomee (haKTOPHBIX MTEPEMEHHBIX, Ha3bIBACTCS:

a) MOJEIb YKCIIOHCHIIUATHHBIX TPEH/IOB;

0) amanTHBHAS MOJECIb THCTOTPAMMBI;

B) MOJIENIb ABTOPETPECCUU C IEPEMEHHBIMH KO PHUIIMEHTAMU;

I) aJanTUBHAs HEeJIMHEHHas MOJENb;

1) aJanTUBHBINA KOPPEISLUOHHBIN aHAIIN3;

€) aJanTHBHAs MHOXECTBEHHAs perpeccusl.
2. ApanTuBHas OKCIOHEHIMAIbHAS MOJETh MOXET OBITh HCIIOJNIB30BaHA JUISI OIEHKHU
MPOTHO3HBIX YPOBHEIL. . .:

a) Ha JBa Nepuoja BPEMEHHU;

0) Ha OJWH NMEPHO] BPEMEHHU;

B) Ha J1000€ KOJIMYECTBO MEPHOI0B BPEMEHU;

I) Ha KOJMYECTBO MEPHOJOB BPEMEHHU, paBHOE KOJUYECTBY YPOBHEH psiia JaHHBIX 0e3
OJIHOTO.
3. Jlns otoOpakeHUs TCHACHIIMHM IPUMEPHO PAaBHOMEPHBIX H3MEHEHUM YPOBHEH psifia, paBHBIX
B cpeAHeM aOCONIOTHBIX MPUPOCTOB WM aOCONIOTHBIX COKpAIICHHW YPOBHEW 3a paBHBIC
MIPOMEXYTKH BPEMEHH, HCTIONb3yETCS:

napaboIMYeCcKHii TPEH I,
JIMHEWHBIN TPEeH;
SKCIOHEHLIMAJIBHBIN TPEH;

r) THUNEPOOIMUECKUI TPEH]T;
1) TPOTHO3HOW MPOCTICKIINH;
e) JorapuMUYECKUd TPEH,
) JIOTUCTUYECKUN TPEH]I.

4. YpaBuenue Buma y, =a+b-t+c- t* BBIpaXKaer:

a) TmapaboMYeCcKUuil TPEH];
0) TNUHEIHBIN TPEHT;
B) OKCIOHEHIMAJIBHBIN TPEHIT;
r) runepOoIUYecKuil TpeH I,
n) JorapupMUYECKUN TPEH;
€) JOTUCTHUYECKHH TPEeH]I.
5. Ha pucyHke n300pa’keH MpoIiecc, KOTOPBIM COAEPIKUT:
a) MUI000pa3HyIo KOIeOIeMOCTh;
0) ciy4aiiHO pacIpeielIeHHYI0 BO BpDEMEHH KOJIeOJIeMOCTh;
B) JOJTONEPHOINYECKHE LUKIbI KOJIeOaHUM;
r) HHTEepPEPEeHLNIO KoJIeOaHuii;
1) JUHEHHBIA TPEH].
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6. VYpasHenue Oypbe U1 1ByX rapMOHUK UMEET BUIL:
a)y, =a, +a,cost + b sint;
n n
0)y, =a,+ Zai cosmt +Zbi sinwt;
i=1
B) ¥, =a, +a,cost + b sint + a, cos 2t + b, sin 2t;
)y, =a,+a,cost+b sint + a, cos3t + b, sin3t.
7. I[J'ISI MNPpEACTABJICHHBIX JAHHBIX C TIOMOIIBIO MCTOAA aJAIITUBHOIO SKCIIOHCHINAJIBHOT'O

CriiaXuBaHUA HOCTpOﬁTe MOZCIIb, OIIPEACIIUTE HanboJiee ONTUMAIBbHBIHN napameTp

CTIa)XUBaHHUA, OHCHUTEC ITPOrHO3HOC 3HAUYCHUC AJId MPECACTABIICHHOI'O BpECMCHHOT'O ps/ia Ha NIOHb

2016T.

Ne 3HadyeHHne
I Mecsn IMOKa3aTelrs
1 | Urons - 2015 18,50
2 | Urons - 2015 20,08
3 | Asryct - 2015 20,15
4 | Centsi6ps - 2015 20,67
5 | OkTs6ps - 2015 21,58
6 | Hosiops - 2015 21,82
7 | dexabps - 2015 16,78
8 | SuBaps - 2016 13,81
9 | despans - 2016 13,39
10 | Mapr - 2016 16,39
11 | Anpens - 2016 16,22
12 | Maii - 2016 16,70
8. IMeroTcd cieayroiye JaHHbIE O CE30HHOM M3MEHEHUH YHCIIa TTOE3/10K POCCUUCKUX Tpa)aaH
3a rpaHully.
KBaprainbr 2013 2014 2015
1 167 220 275
2 166 205 108
3 161 210 109
4 162 218 113

Ha ocHoBe Mozenu TpeHJa U CE30HHOCTH OCYIIECTBUTE OLEHKY IMPOrHO3HBIX 3HAUYEHUUN

nokazatesns B 2016 roxy.

Jna 5TOro omnpenenuTe HaaU4HME WIA OTCYTCTBHE TPEHIOBOM KOMIIOHEHTHI, BBISIBUTH
HAJINYHME CEe30HHBIX KOJIeOaHM, OTPa3UTh Pe3yabTaThl TpapHUeCcKu.

11




JlonToCpoYHyI0 TEHICHIIMIO OTpa3uTe B BHJAEC HaumOoJee aJIeKBaTHON mporeccy
MaTeMaTU4ecKoit hopme.
CremaiiTe BBIBOIBI.

Bapuanr 3

1. Mopuenb amanTUBHOTO TNPOTHO3MPOBAaHUS, B OCHOBE KOTOPOHW JICKUT ypaBHCHHE
S, =a-y, + -5, |, Ha3biBaeTcs:

a) MOJEJNb YKCTIOHEHIIHAIBHOTO TPCH/IA;

0) amanTUBHAS MOJENb TUCTOTPAMMEI;

B) MOJIENIb aBTOPETPECCUH C TIEPEMEHHBIMHU KO3 DUITEHTaMU;

I) aJanTUBHAs HEIMHEHHAs MOJIEINb;

J) aJanTUBHBIN KOPPEISIMOHHBIN aHAIIN3;

€) aJanTHUBHAsi MHO>KECTBEHHAs! PErPECCHs.
2. ApanTuBHBIE MOJENM  TPOTHO3MPOBAHUS TEeM  OOJbIIE  YYUTHIBAIOT  IICHHOCTH
PETPOCIIEKTUBHOM («ycTapeBiei») nHGopMaIiu, 4eM OOoJIbIle apaMeTp aJanTalii CTPEMHUTCS
K...:

a) CIWHMIIC,

0) HyJIO;

B) MUHYC CIIUHHIIC;

r) Tpewm;

) OCCKOHEYHOCTH.
3. Jlns ommcaHMs MPOLECCOB, Pa3BUBAIOIINXCS B Cpeie, HE CO3AIONICH HUKAKUX OTPaHUICHUI
JUTSL POCTA YPOBHSI, UCTIOJIb3YETCS:

a) mapaboNMYeCKUuil TPEH];

0) TNUHEHHBIN TPEHT;

B) OKCIOHEHIMAIBHBIN TPEHIT;

r) runepOOIUYecKuil TpeH I,

J1) TPOTHO3HOM MPOCIEKIINH;

€) Jorapu(MUUECKH TPEeH]I;

) JIOTUCTUYECKHUM TPEeHN.

4. VpaBHeHHE BUa 5’[ =exp(Ina +1Inb-t) Bepaxaer:

a) mapaboNMYeCKUil TPEH]T;
0) TNUHEHHBIN TPEH];
B) OSKCIOHEHIMAJIbHBII TPEH;
r) runepOoINYecKuil TpEeHI;
n) JorapuMUYECKUA TPEH];
€) JIOTUCTUYECKUU TPEeH].
5. Ha pucynke n300pa>keH MpoIecc, KOTOPBIA COAEPIKUT:
a) MUI000pa3HyIo KOIeOIeMOCTh;
0) ciy4aiiHO pacrpeelIeHHYI0 BO BDEMEHH KOJIeOJIeMOCTb;
B) JIOJITOTIEPUOIUYECCKUE IIUKIIBI KOJICOAHMIA,
r) wuHTepPEpEeHINIO KoJIeOaHu ;
1) JUHEHHBIN TPEH].
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6. Ilapamerp a; B ypaBHeHuum ®Dypwe I TpeX TapMOHHK PACCUUTHIBACTCS C TIOMOIIBIO
bopMyIbL:
Z yeos2t

Zcos ;-
5 &2
N

" 2Zycost;
N
Zysmt
Zsm t

7. JI1st mpeIcTaBIEHHBIX JAHHBIX C TOMOIIbIO0 METO/1a aIJalITUBHOTO KCIOHEHIIMAIBHOTO
CrJIaXXKUBaHUS MOCTPONTE MOJIEIIb, OTIpeAeIuTe HauboJee ONTUMAIbHBIN apaMeTp
CIUIKUBaHMS, OLIEHUTE MPOTHO3HOE 3HAUYCHHE JIJISl IPE/ICTABIIEHHOT'O0 BPEMEHHOIO PsiJia Ha UIOHb
2016 .

Ne 3HaueHUe
nn Mecsn nokasartess
1 | Uronb - 2015 194,90
2 | Wrons - 2015 203,26
3 | Asrycr-2015 205,98
4 | Cenrsi0psb - 2015 208,89
5 | Okrs6ps - 2015 205,99
6 | Hos6ps - 2015 207,67
7 | Jlexabps - 2015 205,94
& | SuBaps - 2016 218,32
9 | despaisb - 2016 231,53
10 | Mapr - 2016 246,53
11 | Anpens - 2016 246,67
12 | Maii - 2016 248,37
8. NmeroTcs creaylonme JaHHbIE O CE30HHOM M3MEHEHHH YHMCIIa MOE3/I0K POCCUICKUX Tpa)IaH
3a TpaHMIly.
KsapTaist 2013 2014 2015
1 165 200 260
2 166 218 112
3 158 213 112
4 157 193 111
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Ha ocHoBe Moaenu TpeHJa U CE30HHOCTH OCYIIECTBUTE OIEHKY MPOTHO3HBIX 3HAYEHUUN
nokasatesns B 2016 roxy.

Jnst aTOrO OmpenenuTe HAJIMYWE WIM OTCYTCTBHUE TPEHIIOBOM KOMIIOHEHTHI, BBISIBUTH
HAJIMYUE CE30HHBIX KOJeOaHUN, OTPa3uTh Pe3yibTaThl rpa@UUecKH.

JlonrocpoyHyro TEHACHIIMIO OTpa3uTe B BHUAEC HamOoJee aJaeKBaTHOM MPOIECCY
MaTeMaTH4ecKoi dopme.

CrenaiiTe BEIBOJBI.

Donja 33124 A NPAKTHYECKHX 3aHATHH

Tema 3. Ilporno3upoBaHue pa3BUTHSA € MOMOIIBLIO MO/IeJIeil KPUBBIX POCTa
3agaua 3.1. lmerotcs creayromue TaHHbIe 00 M3MEHEHUH YHCiIa MOE3J0K POCCUUCKHX
rpa)<IaH 3a TPaHUILy.

KBapraJbl 2012 2013 2014
1 98 100 108
2 92 105 110
3 97 109 109
4 91 104 105

OHpCI[GJ'II/ITB HAJINYHUC WU OTCYTCTBUC TpCHHOBOﬁ KOMITIOHCHTBI, OTpa3uTb PE3YJIbTAThI
rpaduyecku. [Ipy HaMM4MU TPEHOBOW COCTABIISIONICH MOCTPOWTE MOJEND TPEHNA M CIeTaiTe
IIPOTHO3 110 3T0M Mozenu Ha 4 kBaprana 2015 roga.

Tema 5. IIpoBepka aIeKBATHOCTH ¥ TOYHOCTH BbHIOPAHHBIX MO/ieJIeH IPOrHO3UPOBAHNS
3agaya 5.1. DOkcmepramMu ObUIM  J1aHBl OLIGHKM XapaKTEPUCTHK, YUYUTHIBAEMbIX
MOKyIaTeNsiIMi  OBITOBBIX ~ XOJOMMIBHUKOB. IlepeBenure moiydeHHbIE  KOA(PUIMEHTHI
BECOMOCTU IIPEJCTaBICHHBIX I1ApaMETPOB B pPAaHIH, OLICHUTE CTENEHb COMNIACOBAHHOCTU
JKCIIEPTOB METOJOM PAHTOBOM KOPPEIALMH, B 3AKIOYEHUE PACCUUTANTE KOJUIEKTUBHBIE OLICHKU
YPOBHEH 3HAYMMOCTH Ka)10T0 U3 IapaMeTpoB.
Tabmuia 5.1 — Pe3ynbpTaThl onpoca noTpeduTtesneit mo 3Ha4uMOCTH MapaMeTPOB IIPH BHIOOPE

XOJIOIUTHbHHUKA

DKcrnepTHas OLIEHKA 3HAYUMOCTH

napaMeTpoB
Hapaverp (k03¢ GUIHEHTHI BECOMOCTH)
1 2 3 4

dupma 0,5 0,25 0,4 0,3
Hamnune cucremsr No 0.3 0.4 0.3 0.4
Frost
O0BeM KaMepsl 0,2 0,35 0,3 0,3
Hroro 1,0 1,0 1,0 1,0

3apaua 5.2. 10 sKkcmepToB JaBajid OIEHKY KOMIIETEHTHOCTH Ce€0si M CBOUX KOJUIET.
Pe3ynbTaThl B3aMMOOLICGHKH TNPUBEACHBI B TaOnuile 5.2. Ha OoCHOBaHWM TaOMWYHBIX JTAHHBIX
TpeOyeTcsi OLIEHUTh CTENEHb KOMIIETEHTHOCTH KaXXIOTO JKCIepTa U cHOpMUPOBATH TPYIIY U3
IIECTH SKCIIEPTOB.
Tabnuma 5.2 — PesynpTaTsl B3auMooueHkH 10 skcnepToB

Howmep HoMep OlleHMBAEMOro KCIEPTA j
OUCHHBAIOMETO ) 2 3 4 5 6 7 8 9 10
BKCIIEPTA i
1 1 0 1 1 1 0 0 1 0 1
2 1 1 1 1 0 0 1 0 1 1
3 1 0 1 0 1 1 0 1 0 1
4 0 0 0 1 0 0 1 1 0 1
5 1 0 0 1 1 0 1 1 ] 0
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®oHp Keiic-3a1a4 1J151 HHTEPAKTHBHBIX NPAKTHYECKUX 3aHATHI
Keiic-3ama4ya 1j1s1 NpakTH4ecKOro 3aHsaTus NeS.
Tema: Ucnosib30BaHue aJaITUBHBIX METOJA0B NNPOTrHO3MPOBAHMSA
B JKOHOMHYECKHUX HCCIeTOBAHUSAX
Lenpb 3ansaTus: chopMUpOBaTH Y 00yHaIOMIUXCS CIIOCOOHOCTh MPUMEHSTh aJalTHBHBIC
METO/Ibl IPOTHO3UPOBAHUS C YUETOM yCTapeBaHUS UCXOIHON UHPOpMALIIH.
Oransl paboThI C KEHCOM.
1. Dram BBeleHUs B M3ydaeMyto IpodiieMy
3apaua 5.1. UMerotcs ucxoauelie 3HadeHus: opuimanbHoro kypca USD ¢ saBaps 2015 T.
o maii 2017 r. OueHnTe NpOTrHO3HBIE 3HAUYEHUsI Kypca BaltoThl Ha anpenb 2017 r. mo monenu
HKCIOHEHIIMATILHOTO CTIaKUBAHUA. DKCIEPUMEHTAIBHBIM CIIOCOOOM OMpEIeNIUTe ONTUMAaIbHBIN

napamerp criuaxuBanus o. OLEHUTE KAadyeCcTBO IOCTPOCHHOM MOJEIN Ha OCHOBE
cpenHel OmMOKM anmpokcumaluu. Paccuuraiite TOBEpUTENIbHbBIE MHTEPBAIbl Ha
OCHOBE CTaHJAaPTHOI'O OTKJIOHCHUS 0.

Mata Kypc USD, py®6.
AnBaps 2015 56,23
Despanb 2015 68,9
Maprt 2015 61,27
Anpens 2015 57,65
Maii 2015 51,14
Hionn 2015 52,8
Hrons 2015 55,8
Asryct 2015 60,3
Centsi6pp 2015 65,3
OxTs16ps 2015 65,7
Hosiops 2015 63,8
Jlexabpb 2015 66,7
AnBaps 2016 72,9
Depaib 2016 76,3
Mapt 2016 75,9
IAnipens 2016 67,6
Maii 2016 66,2
Hronn 2016 66,0
Wrons 2016 64,2
IABryct 2016 65.9
CenTsi0ps 2016 62,3
Oxta6ps 2016 63,4
Hos6ps 2016 63,9
JlexaOpb 2016 61,5
AuBape 2017 60,3
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Jata Kypc USD, py®.
Depans 2017 58,2
Mapt 2017 57,5
Arnpens 2017

2. AHayIi3 CUTYaIHH.

[Moarpynmel oOyuaronuxcs (mo 3-5 4YenoBek) MPOBOMAT aHAIHM3 MPEACTABICHHOU
nH(GOPMAIINH, COBEPIIAOT TPEABAPUTEIBHBIC pacdeThl IMOKa3aTelied Ha OCHOBAaHUHM Hawmbolee
MOIXOSAIINX, IO UX MHEHHUIO, METOJIMK OIICHKU M Ka4eCTBEHHOM MHTEPIpEeTaIliH MOKa3aTenei.

3. Dran npe3eHTaluu.

Kaxgas moarpymnmna mnpeacTaBisieT ajbTepHATUBHBIE pPE3YJbTaThl pEIICHHs 3aJaud K
00CyXKIEHUIO.

4. Dran o0mieit AUCKYCCHH.

[IpencraBneHHbIe aNbTEPHATUBHBIE BAPUAHTHI PEHICHHS OOCYXKIAIOTCA B XOjA€ OOIIei
nuckyccun. OLeHUBaITCS MPEUMYIIECTBA U HEOCTATKH.

5. Dram noaBeIeHUS UTOTOB.

Ha ocHOBaHMM TNpUBEIEHHBIX pPEUICHUI AenaeTcsi BBIBOJ O Hambojee ONTHMaIbHOM

napaMmeTpe CriIaKWBaHUS; TPyIa MPUHUMACT HAWTYUIIHA TPOTHO3.

ITonnucano B meuats 01.12.2020.
®opmar 60x84'/,. Bymara odcernas. [apaurypa «Times New Romany.
VYen. neu. 1. 0,93. Tupax 100 3x3. 3aka3 Ne 470.

OTneyaTtaHo ¢ TOTOBOTO OpUTMHAI-MaKeTa B TUIOrpaduH U3aTeIbCKO-TTOTUTpapuIecKoro
komruiekca CTI'AY «AT'PYCy, r. CraBponons, yi. [lymkuna, 15. Ten. 35-06-94.
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