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1. ®opmupoBaHNe KOMIETEHIN I, KPUTEPHH OLCHMBAHUSI KOMIIETCHIMH, IIIKAJIbI OLlCHNBAHHUSA
OnennBanue (GpopMUpOBaHMS KOMIETEHIMI MPOM3BOAUTCS HAa OCHOBE IOKa3aTeslel OLCHMBAHUS,
yKa3aHHBIX B 11.2.2 paboyeil mporpaMMbl TUCIIUILIIHHEI.
CBs3b KOMIETEHIMM, UHIUKATOPOB JAOCTHKEHMsI KOMIIETEHIIMHA U IOoKa3aTejaed oleHuBaHUs (pe-
3yJIbTATOB O0YUYEHHS 10 JUCLUUIUIMHE) MIPUBEeHa B 11.2.2 paboueil mporpaMmbl TUCIUILTAHBI.

1.1 @opmuposanue komnemeHyuu
OneHnBaHUE YPOBHS OCBOCHHS O0YYarOMIMMCSI KOMIIETEHLIUH OCYIIECTBISETCS C MOMOILBIO GopM
MPOMEKYTOUHOM aTTECTAI[MH U TEKYIIero KOHTpoJisi. DopMbl MPOMEXYTOUHOM aTTECTalluM U TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTH 10 AUCUHUIUIMHE, C TOMOUIBI0 KOTOPBIX MPOU3BOJUTCS OLCHHUBAaHHUE, yKa3aHbl B
yueOHOM 11aHe U B 11.4.1 paboueil mporpaMMbl AUCHUTUINHBL.
B pesynbTate ocBOEHUS NUCUUIUIMHBI Y 00yYaromerocs A0KHbBI ObITh COPMUPOBAHBI KOMITETEH-
WU

HaumeHnoBaHue kaTeropuu Kox n HauMeHOBaHME KOMIIETEHIIUH
(rpynmbl) KOMIETEHIIUH

Teopernueckas  dynma- | OIIK-1. Cnocoben pemarh 3amaun IpodeCCHOHATBHON IeATeIhHOCTH Ha
MEHTaJIbHAsI IOJIrOTOBKA OCHOBE HUCIIOJIb30BaHUSI TCOPETUYCCKUX M MPAKTUYCCKUX OCHOB, MaTeMa-
THUYECKOT0 anmnapaTa (yH/IaMeHTaIbHBIX HaYK.

Nudpopmanuonnas kymnb- | OIIK-2. CrnocoGeH aHalIu3UpOBaTh, KPUTHUUECKU OCMBICIMBATH U TIpE/I-
Typa CTaBJISITh I/IH(l)OpMaLII/IIO, OCYHICCTBJIATH IMOUCK HaquO-TeXHHHCCKOﬁ HH-
dbopmarnmu, MprUOOpPETaTh HOBbIC 3HAHMS, B TOM YHCIIC C TIOMOIIBIO HH-
(hOpMaIMOHHBIX TEXHOJIOTHI

1.2 Kpumepuu oyeHusanus komnemeHyutl U WKaivl OYeHUBaAHUs
[Ipu mpoBeneHUr POMEKYTOYHOM arTecTanuu B GopMe 3auema WCIONb3YETCs IKalla OlLICHUBA-

HUsA. «HE 3a4TCHO», <«3a4YTCHO.

IlokazaTemsimu OLCHUBAHHUA ABJIAIOTCA 3HAHHA, YMCHUA W HABBIKU o6y11a10merocsf, IMMOJIYYCHHBIC
IIpHU U3YUCHUHN JUCHUITIINHBI.

KpI/ITepI/IHMI/I OICHUBAHUA JOCTHIKCHUA MoKa3aTeseH SIBISIOTCA:

IToka3arens

Kputepuii onieHuBaHus
OLICHUBAHUS

3HAHUSI TEPMUHOB, ONIPEICICHUIN, TOHATHI;

00BEM OCBOEHHOT'0 MaTepHasa, yCBOCHHE BCEX TeM, Pa3/IeNIOB TUCIUIUINHEI;
3Hanus MOJHOTA, CACTEMHOCTh, IPOYHOCTh 3HAHMII;

IIPABWJIBHOCTb OTBETOB Ha BOITPOCHI;

YETKOCTh U3JIOKEHHSI U3YYEHHOT0 MaTepuaa;

CTENEeHb CAaMOCTOSATEILHOCTH BBIIOJHEHUS JEHCTBUS (YMEHHUS);

OCO3HAHHOCTbH BBINIOJIHEHUS IeUCTBUS (YMEHUs);
YMenust YMEHME aHAIM3UPOBATh NU3YUYEHHBII MaTepHual;
yYMEHHUE BBIOMpPATh METOJMKY BBINOJIHEHUS 3a/IaHMs;
YMEHHE BBITIOJHSATH 3aJJaHUs] PA3IUYHOMN CII0KHOCTH;

HABBIKM CAMOIIPOBEPKHU, Ka4eCTBO C(HOPMUPOBAHHBIX HABBIKOB;

HAaBBIKM aHAJIN3a PE3YJIbTATOB BHINOJIHEHUS 3aJJaHUI, PEIICHHS 3a]1a4;

HAaBBIKH MPEJICTABICHUS PE3YJIHTATOB PEIICHUS 33/1a4, Ka4eCTBO O(popMIiIeHHS 3a1a-
HUM;

HaBBIKK 00OCHOBAHUS BHITIOJHEHUS 3aJaHUH, PUHATHS PEIICHUH;

OBICTPOTA M KAUECTBO BBITIOJIHEHUS 3aJJaHHIA.

HaBbixkn




2. TunoBble KOHTPOJIbHbIEC 32JaHHUA 1JIs1 OleHMBaHUs (JOPMUPOBAHUA KOMIIETEHIMII IPHU NPOBe/ie-
HHUM NIPOMEKYTOYHOI aTTecTaluu

®opma NpOMEKYTOUHON aTTECTALUU: 3auem
[TepeueHs TUMOBBIX BOIIPOCOB (3a/1aHuil) 171 MpoBeaeHus 3aueta B 1 (3) cemectpe:

2.1 IIpomesicymounas ammecmayusi no OUCYUNIUHE

HanmenoBanue
Kon dopmu-
HaumenoBanue pas- . IPUMEHSIEMbIX
Ne TumoBsie BONPOCHI/3a1aHUS pyeMou Kom-
Jie1a AUCLIUIIIINHBI OLICHOYHBIX
HEeTeHLUU
CpeACTB
1 | Teopus BeposiTHO- OIIK-1.1 OK3aMeHaIMOH-
CTEH U OCHOBBI Ma- OIIK-1.2 HBII OmIteT
TemaTuueckol cra- | HenpepriBHble ciydaiinbie Benuuunbl 1 | OIIK-1.3 Konrponbnas pa-
TUCTHUKH UX XapaKTepUCTUKU. TodyeuHble OLEHKU 6ota
YHUCJIOBBIX XapakTepucTuk. [TpoBepka Pa3znoypoBHeBbIE
CTaTUCTHUYECKUX I'HIore3. Beruucnenue 3aJa4u ¥ 3a/laHus
YUCJIOBBIX XapaKTEPUCTUK CIIyYalHbBIX Joxian, cooOuie-
BeIUYMH. ToYeyHbIE OLEHKU YUCIOBBIX HUE
xapakrepucTtuk. IIpoBepka cratuctude- PacuerHo-
CKUX T'MIIOTE3. rpaduyeckas pa-
6ora
Tecr
2 | OGpaboTka 1 aHaIn3 OIIK-2.1 DK3aMeHaIMOH-
JKCIIEPUMEHTAIBHBIX OIIK-2.2 HBII OmIIeT
JTAHHBIX OIIK-2.3 KonTposnbnas pa-
dunbTpanys LIyMOB SKCIEPUMEHTAIb- 6ota
HBIX AaHHbIX. CTaTucTHuecKkas oOpa- PasnoypoBHEBBIE
00TKa SKCIIEPUMEHTANBHBIX JaHHBIX. 3a/1a4M U 3aJ1aHus
AnropuT™Mbl GUIBTPAIK ITyMOB. BbI- Joxuan, cooOmie-
YHCJIEHUE CTATUCTUYECKUX XapaKTepH- HUE
CTHK. PacuerHo-
rpaduydeckas pa-
6ota
Tect
3 | [loctpoenue perpec- OIIK-2.1 DK3aMeHaIMOH-
CHUOHHBIX MOJEIIEN OIIK-2.2 HBII OmIeT
OIIK-2.3 KonTpoinbnas pa-
6ota
MHOK€eCTBEHHAs! perpeCCHOHHAs MO- Pa3znoypoBHEBBIE
nenb. Berancienue ko3 dunueHToB 3a/1a4M U 3aJ1aHus
perpeccuonHor monenu. [IpoBepka nx Hoxmnan, cooOrre-
3HAYUMOCTH. HUE
PacuetHo-
rpaduueckas pa-
6ota
Tect
4 | Iloctpoenue nud- OIIK-1.1 DK3aMeHaIMOH-
HuddepennnanbHble MaTeMaTHUYECKUE 9
(bepeHanbHbIX vozienn. TTpiveHeH e anddepeHi- OIIK-1.2 HBIN Ouser
MojIeIe ’ OIIK-1.3 Kontponbnas pa-

AJIbHBIX ypaBHCHI/Iﬁ JJIA MaTeMaTH4C-
CKOI'O MOACIIMPOBAHUAA.

6ota
Pa3zHoypoBHEBBIE




3aJ1a4M 1 3aJJaHuUs
Joxknan, cooOre-
HUE

PacueTHo-
rpadudeckas pa-
6ota

Tect

2.2 Ilpomesicymounas ammecmayus 6 popme 3auyumsl Kypcogou pabomsi (Kypcoeo2o npoekma)
He npexgycmorpeno.

3. MeTtoanyeckue MaTepuaJibl, ONpeaesiiomme nNpouexypbl OLeHUBAHUS
[Ipouenypa npoBeaeHUs] MPOMEKYTOUHON aTTECTAllMU U TEKYILIEro KOHTPOJIS yCIeBaeMOCTH pe-
[JIAMEHTUPYETCS JJOKATbHBIM HOPMATUBHBIM aKTOM, ONPEACIISIIOIIUM MOPSIIOK OCYIIECTBICHUS TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YaOIUXCS.

3.1 IIpoyedypa oyenusarus npu NPOSeOeHUU NPOMENCYMOYHOU ammecmayuu 00y4aoumuxcsi no OUCyu-
nauHe 8 (hopme IK3ameHa u/unu ougghepenyuposannoco 3avema (3auema ¢ OYeHKol)

He npengycmoTtpeno.

3.2 llpoyedypa oyenuanus npu nposedeHuU NPOMe’CYmoyHol ammecmayuu 00y4aromuxcs no oucyu-

naune 6 gopme 3auema

[TpomexyTouHas aTTecTamus no JucuIuiiHe B popme 3auéra npoBoautcs B 1 (3) cemectpe. st
OLICHMBAHMSI 3HAHUN U HaBBIKOB HCITIOJIb3YIOTCS KPUTEPUH U IIKaJIa, yKa3aHHbIe 1.1.2.

Huxe IMPUBCACHLI IIpaBHJIa OICHUBAHUA (bOpMPIpOBaHI/IS{ KOMIIETEHIUM I10 MOKa3aTel0 OllcHUBA-

HUSA «3HAHUAY.

Kpurepuit onenuBanus

ypOBeHB OCBOCHUS U OLICHKA

He 3auteno

3auteHo

3HaHUA TCPMHHOB,
ONPENCICHUN, TIOHATHIA;

He 3naeT TepMHHOB 1 onpeneneHui

3HaeT TCPMUHBI U OIIPCACTICHUA

00BEM OCBOEHHOT'O Ma-
Tepuasna, yCBOCHHE BCEX
TEM, pa3JIeioB JUCIIH-
[JIMHBL,

He 3HaeT 3HaunTENHLHON YacTHU MaTe-
puana IUCUMILUIAHBI

3HaeT MaTepI/IaH JUCHUIIJIMHEI B
[IOJIHOM O00BEME

NOJIHOTa, CHICTCMHOCTbD,
IMPOYHOCTH 3HaHI/II\/’I;

3HaHMs MaTepuaia OeccucTeMHbIe, He
OTBEYaeT Ha OOJIBIIMHCTBO BONIPOCOB
110 TeMaM JUCUIUIIIINHBI

Ja€T 10CTaTOYHO YETKHUE U TOJIHBIC
OTBETHI HAa BOIIPOCHI

IPaBUJIBHOCTh OTBETOB
Ha BOTIPOCHI;

HenpaBunbHo oTBe4aeT Ha OONBIINH-
CTBO BOITPOCOB, JIOITYCKAaeT TpyObIe
OLINOKH

OrBeuaeT Ha BOITPOCHI IPABUIJIBHO

YETKOCTDb HU3JIOKCHUA
HU3YUYCHHOI'O MaTcpurajia,

W3nmaraet 3HaHuA O€3 JIOTHYECKOH 110-
CJICAOBATCIIBHOCTHU, HC COIIPOBOXKIAACT
OTBCT pUCYHKaMH, CXEMaMU

N3znaraet maTepuan 70CTaTOYHO
4eTKO, 0€3 HapyIlIeHUH B JIoTHYe-
CKOH IIOCIIEIOBATEILHOCTH. BBI-
MOJIHSIET MOSCHSIIOUIUE PUCYHKH U
CXCMBbI KOppeKTHO U ITOHATHO

Huxe npuBeneHsl mpaBuiia OLEeHUBaHUS (OPMUPOBAHUS KOMIIETEHIIUH 10 MMOKA3aTeI0 OL[€HNUBA-

HUSA «Y MEHUAY.




Kpurepuii onieHnBaHus

YpoBEeHb OCBOEHUSI M OLICHKA

He 3auteno

3aureHo

CTEIEeHb CAMOCTOSITEIIb-
HOCTH BBITIOJTHEHUS
nerncTBUsl (YMEHUSA);

He MokeT caMoCTOSITEIIFHO
BBIIIOJIHUTH 3aJaHUC

BrimosiHseT 3a1aHiue CaMOCTOSATENIBHO,
IPaMOTHO BBIOMpAET CTaHAAPTHYIO METO-
JTUKY, UCIIOJIb3YET HYXKHYIO JINTEPATYPY
Py HEOOXOIUMOCTH

OCO3HAHHOCTbH BBIIIOJI-
HEHUs 1ehcTBUS (YMe-
HUA);

Beimonsser 3aanus no npu-
Mepy, HE OCO3HAHHO, HE MOKET
OTBETUTH Ha BOIIPOCHI IIPEIO-
JlaBaTelis [0 alITOPUTMY U Me-
TOJIMKE peIIeHUs

Brimmonnaser 3aJlaHrA OCO3HAHHO, AOITYyCKasa
HCOO0YCThI, MOKCT YBCPCHHO OTBCTUTH HA
BOIIPOCHI IIpe€TioaaBaTelId 1o aJlrOPUTMy U

MCTOAHKEC PCIICHUA

yYMEHUE aHATU3UPOBAThH
W3Y4YECHHBIN MaTepHua;

He umeeT HaBRIKOB aHain3a
M3y4EHHOr0 Matepuala,

Jlenaet KOppEKTHBIE BBIBOJIbI IO U3YUYEH-
HOMY Martepuaiy,

yYMEHHE BBIOMpPATh Me-
TOJIUKY BBIMIOJTHEHUS
3aJlaHus;

He mMosxeT BBIOpaTh METOJTUKY
BBITTOJTHEHUS 3aJaHUI

be3 3aTpyaHeHuii BEIOUpaeT CTaHAApTHYIO
METOAMKY BBINOJHEHHUS 3aJaHUI

YMEHHE BBITOIHATH 3a-
JIaHUS pa3IMYHON
CJIOJKHOCTH,

He umMmeeT HaBBIKOB BBIIIOJIHE-
HUS y4eOHBIX 3aJaHUN

HNmeet HaBBIKU BBITIOJHEHUS CTAHIAPTHBIX
yueOHBIX 3aJaHUI

Hwxe nmpuBenensl mpaBuiia orieHUBaHUs (HOPMUPOBAHHS KOMIIETEHIIMN 110 TTOKA3aTeNI0 OIIEHUBA-

Hus «HaBBIKMY.

Kpurepuii onenuBanus

ypOBeHb OCBOCHHA U OLICHKA

BAaHHBIX HABBIKOB,

He 3auteno 3a4TeHo
HaBBIKM caMonpoBepkH, | HaBbiku camonpoBepku oTcyT- | MMeeT HaBBIKM CaMOTIPOBEPKH, XOPOLIO
KauecTBO chopmupo- CTBYIOT c(OpMHPOBAHBI HABBIKH BHITIOJTHEHUS

3aJlaHuN

HAaBbIKW aHAJIM3a pe-
3yJbTAaTOB BBINOJHEHUS
3aJjaHui, pEIICHHUS 3a-
Jad;

Jlenaet HEKOPPEKTHBIE BBIBO-
JBl

[lenaet KOppeKTHBIE BEIBOABI 11O PE3YJIb-
TaTaM pELICHUs 3a1a4l

HaBBIKW MIPEJICTABICHUS
pe3yJIbTaTOB PEIICHHUSI
3aj1a4, Ka4eCTBO
o(opMIIeHHS 3a/1aHU;

He moxet npousumroctpupo-
BaTh PEIICHUE 3a/1a4U MOsIC-
HAOIMHUMU CXEMaMH, pPUCYHKa-
MU

Brimonnaser MOACHAIOMUC PUCYHKH U
CXEMbI KOPPCKTHO U ITOHATHO

HaBBIKA 00OCHOBAaHUSA
BBITTOJTHEHHS 3aTaHUM,
MIPUHATHS pELICHUN;

HomyckaeT rpyObie omuOKu
pu 000CHOBAaHUH METOJIUKH
BBITIOJTHCHUHN 3aI[aHI/II\/'I, HE MO-

JKET IPUHSATH BEPHOE pELICHUE

AJ'IFOpI/ITM BBITIOJTHCHUSA 3aJIaHUS BEP-
HBII>'I, IMPUHUMACT BEPHLIC PCIICHUA

OBICTPOTA U KAUYeCTBO
BBIITOJTHEHUS 3aJaHUH.

3agaHust BLIIOIHSIET ¢ HU3KUM
Ka4yeCTBOM, KpailHE MEJIJIEHHO

Brinonuser 3amaHus YBEPCHHO, C XOPO-
OIMM Ka4€CTBOM

3.3 IIpoyedypa oyenusanus npu npoeoeHUU NPOMENCYMOUHOU AMMeCmayu 00y4arwuxcst no
oucyuniuxe 8 hopme 3auumol Kypcosou pabomsl (Kypcosozo npoexma,)

He npenycmotpeHo.

4. KoHTpoOJIbHBbIEC 321aHUS 1JIs1 OLlCHUBAHUsS ()OPMHUPOBAHUS KOMIIETECHIIUI
NPHU NPOBEICHUH TEKYILIEro KOHTPOJIA M0 JMCUHIIHHE
TunoBbie KOHTPOJILHBIE 3aJJaHUS JJIs1 OLIEHUBAHUS (POPMHUPOBAHUS KOMIIETEHIIUHN U MPOLIETyPHI
OLICHUBAHUs IIPU IIPOBEIACHUH IPOMEKYTOYHOI'O U TEKYILETO KOHTPOJIS IIPEICTABIEHbI B COOTBETCTBYIO-

X npunoxenusx GOC.




MHWHUCTEPCTBO HAYKHN U BBICIIHEI'O OBPA3OBAHU A
POCCUNICKOU ®EJEPALINU
(enepanbpHOE TOCYIapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEkKICHIES
BhICIIero oOpasoBanus «HoBocnOMpcknii TOCy1apCTBEHHBIN
APXUTCKTYPHO-CTPOUTENBHBIN YHUBepcUTET (CUOCTPUH )»

Hanpasnenue 08.04.01 CtpourtenbcTBo
HaumenoBanue OIIOITI BO ABTOMOOM/IbHBIE JOPOTH
Kadenpa npuxnaaHoii MaTeMaTHKH

Jucuunnuna «lpukiaagHas MaTeMaTUKA»

BUJIET Ne 1

B Tabnwuie nprBeeHbI JaHHBIE O TOTPEOICHUH HEKOTOPOTO MPOAYKTa V (B YCIOBHBIX €IUHHIIAX) B 3a-
BUCUMOCTH OT: ypOo6HA ypOanusauuu (1011 FOPOACKOr0 HACEIEHUs) — IEpEMEHHAas X|; omHocumenbHo-
20 00pazoeamenbHO20 ypPO6HA — NIepeMeHHast X»; OmHOCUmMenbHo20 3apadomka — iepeMeHHas X3 s
JIEBSITU reorpapuueckux paioHOB.

Tabiuna
Xl Xz X3 Y X] Xz X3 Y
422 11.2 31.9 167+N 44.5 10.8 8.5 174-N

48.6 | 10.6 13.2 174+N 39.1 10.7 24.3 163+N
42.6 | 10.6 28.7 160-N 40.1 10.0 18.6 174-N
390 | 104 26.1 163+N 45.9 12.0 20.4 185+N
34.7 93 30.1 140-N

rae N — nocnensss uudpa B HoMepe 3a4eTHON KHUKKA MarucTpaHTa.
Tpebyercs:
l. [TocTpouTh MHOKECTBEHHYIO JIMHEHHYIO perpeccuto Bujaa (T.e. onpeaenuTs kodpdunnen-
TBI PETPECCUN):
y=b,+b -x +b,-x,+b, -x,.
2. BBIYMCIUTH TUCHEPCUM HaiIeHHBIX KO3((UIMEHTOB perpeccuu U ONpPeNeNuTh MX 3HAuu-
MOCTb.
3. Brbruncnute K03phunueHTs AeTepMUHaIMU (OOBIYHBIN U IPUBEICHHBIH).
4. Tloctpouts 95%-Hble TOBEpUTEIbHBIE HHTEPBAJIBI U1 KO (DULIMEHTOB pErpeccHi.
5. Tloctpouth nOBEpUTENBHBIN UHTEPBAT 1151 f(x) = M (Y / x).

6. OTBeTuTh Ha BOMPOC O TOYHOCTU MOCTPOCHHOM PErpecCUU U BO3MOXKHBIE MPUYUHBI HU3KOU
TOYHOCTH ITOCTPOEHHOM pErpeccum.

7.  BbIYMCINTL KOPPENALMOHHYIO TAOIHILY IS IEPEMEHHBIX Y, X , X, X, ¥ yCTaHOBUTH MEXKLY

KaKUMU TIepEMEHHBIMU NPUCYTCTBYET CYIIECTBEHHAsl KOPPESAIMOHHAs CBsI3b. Vcmonb3ys nmomaroByio
MpoLEeaypy BBelleHUsI Hanbosee NHOOPMATUBHBIX OOBACHSAIOMIUX MEPEMEHHBIX, ONMPEIEIUTh HAauITyd-
Iy (MMEIOIIYI0 MaKCUMaJIbHBIA CKOPPEKTUPOBAHHBIN KO3()(UIMEHT AeTepMHUHALINN) PEerpecCuoH-
HYIO MOJI€JIb, UCKITIOYMB MYJIbTHKOJUTMHEAPHOCTh MOJIEIH.



8. s Hamay4diieit Moae I BIYMCIUTD:

9.

JUCTIEPCUU HaNACHHBIX KOG (OHUIIMEHTOB PErPECCHH B ONPEACIUTh UX 3HAYUMOCTD;
KOX(UIIMEHTHI JeTepMUHAINY (OOBIYHBIN U IPUBEICHHBIH );

95%-HbIe NOBEpUTEIbHBIE HHTEPBAIBI I KOA(PPHUIIMEHTOB PETPECCHH;

JIOBEPUTENIbHBIA UHTEPBAI 11151 f(x) = M (Y / x) 1 TOBEPUTENbHBIM UHTEPBA JJI1 UHAUBU-
JlyaJlbHbIX 3HAYEHUW 3aBUCUMOW MEPEMEHHON MpU H3MEHEHUH OJIHOW HE3aBUCHMOM Iie-
pEeMEHHOH TIpH (PUKCHPOBAHHBIX 3HAYCHUSAX JPYTHX NEPEMEHHBIX.

Jlokasarb, 4TO HaWJIy4llash PerpecCUOHHasi MOJENIb UMEET OOJBIIYI0 TOYHOCTh, YEM Mep-

Bast mojensb (K3.3.1).

10.

Hcrnonb3ys HAaUTydIIyr0 perpecCUOHHYIO0 MO/JIENb, TOCTPOUTD MPOTHO3 I 3HAUYCHUM Te-

PEMEHHBIX (BOILIEIIINX B PETPECCHUIO):

x1=34; x=103; x3=26.2.

Kpurepun oneHku:

- OIICHKA «3aYTE€HO» BBICTABISIETCS CTYJICHTY, €CJIM OH 3HAeT TEPMHUHBI U ONpEAEICHNUs, OCHOBHOM MaTe-
pHal IUCIUILTNHBI, TaéT IPaBUIbHBIE OTBETHI HA IOTIOJHUTEIILHBIE BOIIPOCHI;

- OLIEHKA «HE 3a4TCHOY BBICTABIISIETCS CTYACHTY, €CJIM OH HE 3HAeT TEPMHHOB U ONPE/ICICHHH, 3HAYU-
TEJNBHOM YacTh MaTepuaia JUCUUIUIMHBI, HeTPaBUIILHO OTBEYAaeT Ha OOJBIIMHCTBO BOIIPOCOB, JIOMTYCKAET
rpyObie OIInoOKH.

CocraBuTenb

3aBenyroumii kadeapoit

TIO.E. Bocko0OOITHUKOB

IO.E. BockoOoOiiHMKOB

«01» nrons 2021 .



MUHUCTEPCTBO HAYKHU U BBICILIETO OBPA30BAHUSA
POCCUIICKOI ®EJIEPALTIN

(benepanabHOE rocy1apcTBEHHOE OIOKETHOE 00PAa30BaTEIIBHOE YUPEXKICHUE
BbIcIIero obpazoBanus «HoBocuOUPCKUil rocy1apCcTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcUTET (CUOCTPUH)»

Kadenpa npukiagHoii MmaTeMaTuKu
KommniekT pa3HOypoBHeBBIX 32124 (3aaHUI1)

110 JUCHUIIIIMHEC «l'[pmc.nazmaﬂ MaTeMaTuKa»

3agauu 6a30B0ro ypoBHsi

3amaua 1. Mcnone3ys coorBercTBytonnyto ¢pynkuuio MathCAD creneprpoBaTh BEIOOPKY 3HAYEHUI HOP-
MaJIbHOTO pactpeneneHus oobemom 200+10*N, rae N — nocnennss nudpa Homepa 3a4eTKU MarucTpaH-
ta. CoctaButs [1-® MathCAD ny1st BBIYMCIIEHHUS IO 3TOH BEIOOPKE CPEIHETO 3HAYCHUS U TUCTIEPCHH.

3amaua 2. JlanHbIe, XapaKkTepU3ywoIIue MpUObUIL yrpapistoneil komnanuu «Jlom» 3a mepsbie 10 mecs-
e 2019 rona (B Thic. pyO0.), JaHBI B CIEAYIOMIEH TabIuUIIE:

siHBapb | (eBpasb MapTt anpeJib Maii HIOHb HI0JIb aBryCcT | ceHTSiIOpb | OKTAOPH

382+N | 402+ N | 432+ N | 396+ N | 454+ N | 419+ N [ 460+ N | 447+N | 464+ N | 498+ N

rze nociueansst uugppa HoMepa 3a4eTku MaructpanTa. Heo6xoaumo:
e [locTpouTs 1uarpaMMy paccesHusl.
e VY0enutbcs B HAIMYUU TEHACHIMU (TPEHIA) B 3aJaHHBIX 3HAYEHMSIX MPUObUIM (PUPMBI U BO3MOXK-
HOCTH MPHUHSTHSI TUTIOTE3bI O TMHEWHOM TpPEHJE.

e [locTpouTtsh NUHEHHYIO MapHYIO perpeccuto (perpeccuto Buna y(x)=b, +bx ). Beraucnenue xo-

3 dunuenTos b,,b, BBITOIHUTH METOAOM HAaMMEHBIINX KBAIPATOB.
3aga4y NpoABHHYTOI0 YPOBHA

3amaua 1. Mcnons3yst coorBercTBytromyto gyHkipo MathCAD crenepupoBarh BBIOOPKY 3HAU€HUH XU-2
pacnpenenenus oobemom 200+10*N, rne N — nocnennsas uudpa HoMmepa 3aueTku maructpanrta. Cocra-
BuTh [1-® MathCAD 1 BeIYMCIIEHHUS 110 3TOM BBIOOPKE THCTOrPaMMBbI pacIipe/iesIeHus 3TOH cirydaitHON
BEJIMYUHBI.

3anava 2. Jlns onucaHus perpeCCMOHHOM 3aBUCUMOCTH MEXAy JoJied pacxonos Ha ycinyru JKKX (mepe-
MeHHas Y — eJMHUIIBI U3MEPEHHUS MTPOLIEHTOB 00IIel CyMMBI pacX0JI0B) U JOXOJIOM ceMbH (TepeMeHHas X
— €IMHULIA U3MEPEHMUSI THICSIY J0JUIAPOB) UCIIOJIB3YEM PEFPECCUOHHYIO MOJEIb BU:

Y=B,+B, Inx+e.
HeoOxonumo onpenenuts ko3¢ GULIHMEHTH ypaBHEHUS PErpeccun
P(x)=b, +b,/Inx,
110 TAaHHBIM, IPEJCTABJICHHBIM B Ta0uIe
Tabnuna

Vi 10 13.4 15.4 16.5 18.6 19.1




3agaum yriy0/JeHHOTO YPOBHS

3anaga 1. Ucnons3ys cootBercTByromtyto GpyHkmmio MathCAD crenepupoBath BRIOOPKY 3HAUEHUH pacipe-
nenenus Ilyaccona oobsemom 200+10*N, rne N — mocneanss mudpa Homepa 3adeTku marucrpanTa. Co-
cTaBuTh MTOoKyMeHT MathCAD st mpoBepKH THIIOTE3BI O BHJIE PaCHpelleiCHHs: OCHOBHAS THIIOTE3a —
pacnpenenenue [lyaccona; anpTepHaTHBHAs — HOPMaJIbHOE pacipe/iesieHue.

3amaua 2. [IpocTpaHcTBeHHas: BEIOOpKA MTPEICTABICHA TAOIUIICH, B KOTOPOW MPECTAaBICHBI 00bEM yCIyT
MPEINPUATHI KOMMYHAIBHOTO X03sicTBa O (MJIH. p), 3aTparhl Tpyna L (4en.) u kanutana K (axmusHoil
yacmu OCHOBHBIX cpedcmas) (MIH. P).

Tabnuua
0o 390 | 740 | 1469 | 2355 | 3580 | 5175
L | 162 |245 452 714 1083 | 1564
K | 279 1167 | 3069 | 5585 | 9119 | 13989

Heo06xo1mMo moCcTpouTh perpeccuonnyro Mojeinb Ko66a-/yrnaca Buna:

O=B-I"-K”
npu orpaHuueHun b, +b, =1. HccienoBaTh aJiekBaTHOCTh MOCTPOSHHON MOJICNIN MPH TMTOMOIIM HHJICKCA
JIeTepMUHALIUU.

Kputepun onenkmn:

OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYJEHTY, €CJIM IIPOU3BEJCHBI BCE pacueTsl 03 OlIu-
00K, TaHBI OSICHEHHSI K MTOJyYCHHBIM Pe3yJIbTaTaM C MPUII0KECHUEM TTOPSIKA X TOTYICHHUS;

OLIEHKA «XOPOIIO», €CIIM MPOU3BEIEHBI BCE pacyeThl 0e3 OUIMOOK CTYIEHT MOXET 00b-
SICHUTh UX SKOHOMHYECKUN CMBICI;

OLIEHKA «yJIOBJIETBOPUTEIBHO», €CIIM pacyeThl MPOU3BEACHBI ¢ OLIMOKAMHU, OTHAKO CTY-
JICHT TOHUMAET UX SKOHOMHUYECKOE 3HAUECHUE;

OLIEHKA «HEYJOBJIETBOPUTEIBHO» €CIH MPOU3BEICHHBIE PACUEThl CAETaHbl ¢ OUIMOKaMHU
U CTYJICHT HE MOKET OOBSICHUTh UX IKOHOMUYECKHUII CMBICII.

CocraBurenb TIO.E. Bocko0OOIiHUKOB

«01» nronsa 2021 r.



MUHUCTEPCTBO HAYKHU U BBICILIETO OBPA30BAHUS
POCCUIICKOI ®EJIEPALTIN

(enepanpHOE roCcyJapCcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbIcLIero oopazoBanus «HoBocubupckuil rocy1apcTBeHHbIN
ApXUTEKTYPHO-CTPOUTENIbHBIN yHUBEPCUTET (CUOCTPUH)»

Kadenpa npukiaaanoii MaTeMaTuKH

KommuekT 3aganuii 1JIsi KOHTPOJIbHON PadoThl

no quctuiuinie ‘TIpuKIagHas MATEMATHKA

Tema «IlocTpoeHne perpecCHOHHBIX MOJIeJIe»

JlaHHbBIe, XapaKTepU3YIOIIHe MPUOBLTE TOProBoil Komnanuu «COBpEMEHHBIC CTPOUTEIILHBIC MATEPH-
anbi» 3a iepsbie 10 mecsuen 2020 roaa, Teic. py0., IPUBEACHBI B TA0IHIIE.

Tabnuua
SHBaps ®deBpaib Mapt Anpenb Mai
3824 + NN 4024 + NN 4325+ NN 3961 + NN 4545 + NN
Uronb Wronb ABrycr CeHTs0pb OKTA0pb
4193 + NN 4605 + NN 4478 + NN 4643 + NN 4981 + NN

3necs NN — aBe nocnennue nudpsl HOMepa 3a4€THONW KHUKKH CTYICHTA, ¥ 9TH U PHI SBISIOTCS HOME-

POM BapHaHTa.
Tpebyercs:

1. TlocTpouTh mHAarpaMMy paccesHusl.

2. VOenuThCcs B HAMYMU TEHICHIMH (TpeHIa) B 3aJaHHBIX 3HAYEHUSIX MPUOBLIH (GUPMBI U
BO3MOYXHOCTH TIPUHSATHUS TUIIOTE3BI O JITHEHHOM TPEH/IE.

3. TlocTtpouTh mapHyr JHHEHHYIO perpeccuto (Buma J(x)=b, +bx ). Beruucinenue xodhhu-

UEHTOB b,,b, BBITIOIHUTH METOJJOM HAUMEHBIIIMX KBAIPATOB.

4. Hanectu rpauk perpeccuy Ha Juarpammy paccesiHusl.

5. BbIUHCIHTH 3HAYEHHS CTATUCTHKH F 1 kosduimenta nerepmunariy R°. TIpoBepuTh -
MOTE3y O 3HAYMMOCTHU JIMHEMHON perpeccuH.

6. BpruucauTh BHIOOPOYHBIN KOAPGHUIMEHT KOPPESLIUU U TPOBEPUTH THIIOTE3Y O HEHYJIEBOM
€ro 3Ha4eHUH.

7. BBIUMCINTB OLIEHKY AMCIIEPCUH CIyYalHOM COCTABIIAIOLIEN SIKOHOMETPUUECKON MOEIIH.

8. I[IpoBepuTh TUINOTE3BI O HEHYJIEBBIX 3HAUEHUAX KOIDPUIIMEHTOB fo, f1.

9. IlocTpouTh NOBEPUTEIbHBIE HHTEPBAIBI I KOAPPHUIUEHTOB Lo, fBi.

10. IlocTpouTh NOBEPUTEIBHBIE MHTEPBAJIBI I AUCHEPCHH CIYYalHOM COCTaBJISAIOLIEH KO-
HOMETPUYECKON MOJIEIH.

11. TlocTpouTh JOBEpPUTENBbHYIO O0JacTh JJs YCIOBHOTO MaT€MaTUYeCKOro OXKUAAHUS
M(Y|x) (1mamna3oH 1o ocH sHBaph — Aekabpb). HaHecTH rpaHMIBI 3TOH 006JaCTH Ha AHArpamMMy

paccestHus.

12. C moMoIpi0 MapHOW JTHHEHHOM Perpeccuu ceiaTh MPOTHO3 BEIMYUHBI TPUOBLIN U HaHE-
CTH 3HAUEHHUsI Ha AuarpaMmy paccesiiusg. COnoCTaBUTh 3TH 3HAUEHHUS C TPAHULIAMHU JIOBEPUTEIBHOM
00J1aCTH JUIS YCIIOBHOTO MAaTEMaTHYECKOro OXugaHust M(Y|x) ¥ caenats BBIBOZ O TOYHOCTH IIPO-

THO3UPOBAHUS C MOMOIIBIO TOCTPOCHHON pErpecCUOHHON MOJIEIIH.
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Kpurepun onenkmn:

OLIEHKA «OTJIIMYHO» BBICTABIISIETCS CTYJEHTY, €CJIU NIPOU3BEJCHBI BCE pacueTsl 03 OIIM-
601(, AaHbI MOACHCHUS K MMOJIYYCHHBIM PC3YyJIbTaTaM C INPUIJIOKCHHUEM MMOPAAKA UX MMOJTYUCHHA,

OLIEHKA «XOpPOIIO», €CIIU MPOU3BEIEHBI BCE pacyeThl 0e3 OUIMOOK CTYyIEHT MOXET 00b-
SICHUTD UX DKOHOMUYCSCKUN CMBICJI,

OLIEHKA «yJIOBJIETBOPUTEIBHO», €CIIM PACUEThI IPOU3BEACHBI C OLIMOKAMHU, OJIHAKO CTY-
JIEHT ITIOHUMAET UX SKOHOMHUYECKOE 3HAUECHUE;

OLIEHKA «HEYJJOBJICTBOPUTEIBHOY €CIIU POU3BEICHHBIC PACUEThI CICJIaHbl C OIIMOKAMHU U CTYAEHT

HE MOXET OOBICHUTEH UX DKOHOMHYECKUH CMBICI.

CocraBurenb TIO.E. Bocko0OOiiHUKOB

«01» nronsa 2021 r.
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MUHUCTEPCTBO HAYKHU U BBICILIETO OBPA30BAHUS
POCCUIICKOI ®EJIEPALTIN

(enepabHOE roCcyJapCTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbIcLIero oopasosanus «HoBocubupckuil rocy1apcTBeHHbIN
ApXUTEKTYPHO-CTPOUTENbHBIN yHUBEPCUTET (CUOCTPUH)»

Kadenpa npukiaaanoii MaTeMaTuKu
TeMmbl cOO0LIEHMIT

110 JUCHHUITIIMHE «Hpmc.uauﬂaﬂ MaTeMaTHKa»

1. Teopust BeposAITHOCTEN — BaXKHBIM HHCTPYMEHT MPU 00pabOTKE SKCIEPUMEHTAIbHBIX JaHHbBIX.
2. HopmanbHoe pacnipeiefieHue — CEKpPEeThl €ro MIMPOKOro UCIOBb30BaHUs IPU 00paboTKe HKCIIEpH-

MCHTAJIbHBIX JaHHBIX.

3. OCHOBHBIE 3aJIaUYN MATEMATHUYECKON CTATUCTHKH.

4. ToueyHbl€ OLIEHKH YUCIIOBBIX XapaKTEPUCTHUK.

5. OCHOBHBIE 3TaNbl IPOBEPKU CTATUCTHUECKUX TUIIOTE3 U MX pealn3anus B 00paboTKe dKCIIepUMEH-

TaJIbHBIX JAaHHBIX.

6. [IpocTpaHCTBEHHBIE U CHIEKTPAJIbHBIE aITOPUTMBI (PHIIBTPAIIMH — YTO JIydiie?

7. OCHOBHBIE 3Tallbl IOCTPOSHUS MapHOM perpeccun. Y cnoBus ['aycca-MapkoBa napHoii perpeccuu

8.

10.
1.
12.

13.

14.
15.

16.
17.

18.
19.
20.

Jlnarpamma paccesiHusI U KaKue BhIBOJBI JEJIAI0TCS HA OCHOBE €€ aHaIu3a IpU IOCTPOCHUU Tap-
HOU perpeccuun?

CBolicTBa OLIEHOK KO3(PPHUIMEHTOB JIMHEWHOMN MapHON perpeccuu, BHIYUCIECHHBIE METOIOM
HaVMEHBIIINX KBaJPaTOB IIPH BBINOJIHEHUH ycinoBui ['aycca-Mapkosa

Mertox MHK u ero peanuzanus B makete MathCAD nist mapHO# TUHEHHOM perpeccui.
3HaUMMOCTb YPaBHEHHUS PETPECCUU U €€ KOIPPUIIEHTOB.

Cratuctudeckuit cMbich ko3 duimenta gerepMuHanuu R2 u ero poss npu MHTEPIIPETALUH T0-
CTPOEHHOI'0 YPaBHEHUS PETPECCUMN.

Henuneitnas perpeccus. J[Ba mojaxozaa K BEIUUCIEHUIO K03((DUIIMEHTOB MapHOIl HEJMHEHHOH pe-
IPECCHH.

MHoxecTBeHHas JIUHENWHAs perpeccusi. Y cnoBus ['aycca-MapkoBa MHOKECTBEHHOW PErPeECCUU
CBoiicTBa O1IEHOK KO3(PGUIIMEHTOB (PYHKIIUU PETPECCHH, BBIYUCICHHBIE METOJIOM HAMMEHBIITUX
KBaJpaToB.

Brruncnenue ko3 uirieHToB MHOXKecTBeHHOU perpeccun B MathCAD.

Busl HenmuHeHOCTH MHOXKECTBEHHOH perpeccuu. [IpeobpazoBaHre HEMMHEWHOM O epeMeH-
HBIM MOJIEIIb K JINHEWHON MOJEIIN.

ITocTpoeHne HenMHEHHON MHOKECTBEHHOH perpeccun B nakere MathCAD.

ITocTpoenue perpeccuonHoi Mojenu B makere MathCAD, 1 npoBepka ee kauecTsa.
[Toctpoenue perpeccuonHoit mogenu KoG6a-/lyriaca ¢ yuetoM u 6€3 ydueta apHOpHBIX OIpaHu-
YeHUH.

Kpurtepun onenkmn:

- OLICHKA «3a4YTCHO» BBICTABIIICTCA CTYACHTY, CCJIIM OH 3HACT TCPMUHBI U OIIPCACIICHUS, OCHOBHOI Mare-
pual IMCHUIIIINHBI, ]IaéT MMpaBHUJIBHBIC OTBETHI HA JOIIOJHUTEIIBHBIC BOIIPOCHI;
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- OIICHKA «HE 3a4TE€HO» BBICTABIISCTCS CTYJCHTY, €CJIM OH HE 3HAeT TEPMUHOB U OTIpeIeIeHU, 3HaY U~
TEJIFHON YacTH MaTepHaja AUCIHUIUIMHBL, HEIPAaBUIFHO OTBEYaeT Ha OOJIBIIMHCTBO BOIIPOCOB, IOMTYCKAET
rpyObIe OIINOKH.

CocraBurenb I0.E. BockoOoiHUKOB

«01» nronsa 2021 r.
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MMHUCTEPCTBO HAYKH U BBICIIEI'O OBPASOBAHNMA
POCCHUNCKOUN ®ENEPALIMN

(benepanbHOE roCy1apCTBEHHOE OIOIKETHOE 00pa30BATEIbHOE YUPEKICHHUE
BbIcIIero obpa3oBanus «HoBocuOMPCKUil rocy1apCcTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcUTET (CUOCTPUH)»

Kadenpa npukjiagHoii MaTeMaTuKu
KomnuiekT 3aianuii 111 BbINOJIHEHHSI Pac4€éTHO-TpaduyecKkoil padoThl

IO JUCLHMIIIIMHE «Hpmcnazmaﬂ MaTeMaTuKa»

B ta0nuiie mpuBeaeHBI pe3yNIbTaThl HCCISAOBAHUS MPOYHOCTH (M3MEPEHHYIO B YCIIOBHBIX SAMHHIIAX) He-
kotoporo crpoutenbHoro Marepuaia NGASU SUPER (coznannoro B HI'ACY), rae 3aBucumas nepe-
MeHHast Y(X) 3aBUCUT OT 3HaYEHUHN YETHIPEX MEPEMEHHBIX, XapaKTEPU3YIOMIUX KOHIIEHTPAIIUIO BXOSIINX
KOMITOHEHT (niepeMeHHbIe X, X, X3, X4), 3alaHHBIX B YCIOBHBIX €IUHUIIAX.

Buumanue! Bennuuna Y(X) misa kaxcoozo eapuanma gpopmupyemca kax maonuunasn eeauvuna Y(X) +
Jlenv porcoenun mazucmpanma (1€Hb POXKIACHUSI — HOMEP BapHaHTa).

Heo0xoaumo:

ITocTpouTh MHOXKECTBEHHYIO JIMHEHHYIO perpeccuro Bujaa (T.e. ONpeAenuTb Ko3(p(UIMEHTHI
perpeccun):

y=b,+b -x +b -x,+b -x +b, -x,
Boruncnuth aucrnepcu HaWJEHHBIX KO3(QQUIMEHTOB PETpeccCUy U ONPEAENTUTh UX 3HaAuM-
MOCTb.
Boruncnuth k03pPUIHEeHThI 1eTepMUHAINU (OOBIYHBIN U CKOPPEKTUPOBAHHBIN).
IToctpouts 95%-Hble TOBEpUTENBHBIE HHTEPBAJIBI AJ1s1 KO3()(DUIIMEHTOB perpeccuu.
ITocTponTs 1OBEepUTENBHBINA HHTEpPBAN 11 f(x)=M (Y /Xx) .
OTBeTUTH Ha BONPOC O TOYHOCTH MOCTPOCHHON PErpeccMy U BO3MOKHbBIE MPUYMHBI HU3KOU
TOYHOCTH ITIOCTPOCHHOU PErPECCUMN.
Beruncaute KOppensuuoHHYI0 TaONuIy Ui NepeMeHHbIX Y, X|, X,, X3, X, U YCTAHOBUTb MEX-
Ny KaKUMHU IEPEMEHHBIMM IPUCYTCTBYET CYIIECTBEHHAs KOPPEISIUOHHAS CBs3b. Mcmonb3ys

MOIIArOBYIO TPOIEAYPY BBEICHUsI HamOosiee MHPOPMATHUBHBIX OOBSICHSIONIUX TMEPEMEHHBIX,
OTIPEACTUTh «HAWITYUIIYIO» PETPECCHOHHYIO MO/JIENb, UCKIIFOUUB MYJIbTUKOJITUHEAPHOCTD.

JJ1s1 3TO# MOCTPOEHHOM «HAWJIYYLIEH» MOJAEJH BHIYUCIUTD:

JMCTIEPCUN HaWJAECHHBIX KOA((UIIMEHTOB PErPeCcCUU U ONPENIENIUTh UX 3HAUUMOCTh;
KOA(QPHUIHUEHTHI 1eTepMUHAINN (OOBIYHBIA U CKOPPEKTUPOBAHHBIH);

95%-Hble JOBEpUTENIbHBIE UHTEPBAIBI 17151 KOA(P(UIIUEHTOB PErPECCUH;

JIOBEPUTEIIbHBIN MHTEpBaAI Wit f(x)=M (Y /Xx) W IOBEpUTENbHBIN MHTEPBAN ISl UHIAUBUIY-

aIbHBIX 3HAYEHUH 3aBUCUMOM MTEPEMEHHOM ITPU U3MEHEHNN OJJHOM HE3aBUCUMOM IepEeMEHHON X| Mpu

(UKCUpPOBaHHBIX 3HAUEHUSAX JIPYTHX MEPEMEHHBIX (paBHbIE 3HAUEHUSM [IEPBOTO U3MEPEHU).

Jlokasarh, 4TO BTOpas MOCTPOSHHAS PErpeccrsi UMEET OONBITYI0 TOYHOCTh, YEM TIEpBasl.
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Hcnonb3ys «HAWIydIIyi0» pPErpeccuio, MOCTPOUTh MPOrHO3 AJIsl 3HAUYEHUMN MEPEeMEHHBIX (BOLIEIIINX
B PErpeccuio):
x1=11; XQ:2.5; X3:10; x4 =25.

Tabnuia
x1 | x2 [ x3 [ x4 [YX) ]| [ xa | x2 [ x3 | x4 | Y(X)
10 3.2 8 24.2| 140.8|11 12.4 3.2 7.8 24.2| 195.7

11.3 4.2 9.2 30.2| 214612 16.2 24 10.3 19.41 194.9
12.6 1.9 8.2 16.4 136113 13.7 3.2 9.5 242| 1848
11.7 21 9.5 17.6 164 |14 11.5 3.9 9.1 28.4| 150.5
14.8 3.4 7.4 25.4| 183.9|15 9.4 1.3 8.5 12.8| 116.3
125 25 8.4 20| 150.2 16 16.3 21 9.4 17.6| 208.7
15.6 21 9.1 17.6| 148.3|17 17.2 41 8.9 29.6| 217.7
17.8 1.3 10.2 12.8| 192.8|18 13.1 1.7 10.3 15.2| 163.6
15.4 29 9.9 22.4| 210.8 19 11.3 2.1 8.9 17.6 182
13.7 11 8.9 11.6| 151.3|20 14.5 23 9.1 18.8| 1844

Ol |N| || AW N

=
(=]

JJ11 MOCTPOEeHHO# MO/1eJIM BHIYMCIUTD:

e  UCHEPCUU HANIEHHBIX KOA(POUIIUEHTOB PETPECCUH U OTIPEACIUTh UX 3HAYNMOCTb;

e  K03hHUIHMEHTHI AeTepMHUHAIIUHN (OOBIYHBIN U CKOPPEKTUPOBAHHBIN );

e  95%-Hble OBEpUTEIbHBIC HHTEPBAJBI U1 KO (DUIIMEHTOB perpeccui;

®  JIOBEPUTEIbHBIN MHTEpBAI s f(x)=M (Y /Xx) W NOBEPUTEIbHBIA UHTEPBAJ ISl UHAUBUIYaJIb-
HBIX 3HAYCHUU 3aBUCHMOI NMEpEeMEHHOW MPU HM3MEHEHHH OJHOW HEe3aBUCHMOW MepeMeHHON X| mpHu (uk-
CUPOBaHHBIX 3HAYCHHSIX APYTUX MEPEMEHHBIX (paBHbIC 3HAYCHUSIM IIEPBOTO U3MEPEHHUS).
Jlokasath, 4TO BTOpas MOCTPOCHHAS perpeccusi UMeeT OOJBIIYI0 TOYHOCTh, YEM TIEPBasl.
Hcnonb3ys BTOPYIO perpeccHio, MOCTPOUTh MPOTHO3 JJIsl 3HAYEHHUH MEepeMEHHBIX (BOIIEIIIMX B perpec-
CHI0):

X1 :11; X2:2.5; X3:10; X4:25.

Kputepun onenkmn:

OLCHKA «OTJIMYHO» BBICTABIACTCA CTYACHTY, CCJIIN MPOU3BCACHBI BCC PACUCTEI 0es3 ormru-
00K, 1aHbl OSCHEHMSI K MTOJYYEHHBIM pe3yJIbTaTaM C MPUIIOKEHUEM MOPSJIKA UX TOTYYEeHHUS;

OLIEHKA «XOPOLIO», €CIIU MPOU3BEIEHBI BCE pacdyeThl 0€3 OMIMOOK CTYIEHT MOXKET 00b-
SICHATb UX SKOHOMHWYECKHUN CMBICI;

OLICHKA «YyJIOBJIETBOPUTEIBHO», €CIIM PacueThl IPOU3BEAEHBI C OLIMOKAaMU, OJHAKO CTY-
JIEHT ITIOHUMAET UX YKOHOMHYECKOE 3HAUECHHUE;

OLICHKA «HEYJOBJIETBOPUTEIBHOY» €CIIH NMPOU3BEICHHBIE PACUEThI CIIENIaHbl C OINOKaMU
U CTYJIEHT HE MOXeT OOBSICHUTh UX SKOHOMUYECKHI CMBICIL.

CocTaBUTEND IO.E. BockoOOMHUKOB

«01» uronsa 2021 r.
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MUHUCTEPCTBO HAYKHU U BBICILIETO OBPA30BAHUS
POCCUIICKOI ®EJIEPALTIN

(benepanbHOE roCy1apCTBEHHOE OIOIKETHOE 00Pa30BATENIBHOE YUPEKACHUE
BbIcIIero obpazoBanus «HoBocuOUPCKUil rocy1apCcTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcUTET (CUOCTPUH)»

Kadenpa npukiaanoii MaTeMaTuKH
KoMiuiekT TecToBBIX 3a1aHMil

110 JUCHMITIIMHE «HpPlKJ’Ia}IHaﬂ MaTeMaTHKa»

Ne 3a-
TaHUs

dopmu- Bpewmst BbI-
pyemas MOJIHCHUS
KOoMIIe- 3a/laHusl,
TEHIIHS MUH

IIpa-
ConeprkaHue 3aJlanus BIJIbHBIN
OTBET

3ajaHus OTKPBHITOrO THIIA

Ha pucynke n3zo0paxkeH (pparMeHT JOKyMEHTa Ma- 10 OIIK-1 5
temaruueckoro nakera MathCAD:

p =35

p=p+ \/2_7

p=

Kakoe 3HaueHme nepeMeHHON p OyaeT BBIBEICHO HA
9KpaH?

Martpuna K yMHO)KaeTcs Ha BEKTOD X: 4 OIIK-2 8
"1
}
3
S
CkonpKo cTONOIIOB AOKHA COAepKaTh MaTpula K,

YTOOBI TO YMHOXKEHHE OBLIIO BBHIIIOJIHEHO KOPPEKT-
HO?

3
K=\4
2

Ha pucyHke noka3ansl INIOTHOCTH BEPOSITHOCTEN 2 OIIK-1 10
JIBYX HOPMaJIbHBIX paclpeeleHui: pacpeaeneHus

1 u pacripenenenus 2.
P

0.4

0.3

0.2

0.1

0
-10 10

Kakoe u3 atux pacnpeaenenuit (1w 2) umeer
MEHBIIIEE MATEMATUUECKOE OKUAaHue?

Kakas uncnoBas xapakTepucTuka ciiydyaiiHoi Benu- | aucrep- | OIIK-2 10
YUHBI ONpeesseT pa30poc 3HaUeHHUH cirydaifHON cus
BEJIMUMHBI OT €€ MaTEMaTHYECKOT0 OKUJaHUs?
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HmeroTcs ABe MpocTpaHCTBEHHBIE BEIOOPKH IS 1O~
CTPOEHUS TapHOH JINHEHHOH perpeccuu. Y BBIOOPKH
A k03 PUIHMEHT KOpPENSILIUYA MEX1Y 3aBUCUMOMN U
He3aBUCHMOI nepemenHoi paseH 0.3, y BeIOOpKu B
oH paseH 0.8. Kakyro BBIOOPKY CII€IyeT UCIIOIb30-
BaTh JUIS TOCTPOEHHsSI 00Jiee TOYHOTO YPaBHEHUS
NapHou perpeccun’?

BBIOOPKY
B

OIIK-1

10

JlaHbl 1BE IMAPHBIX PErPECCHUH:
1. Y =5, +b1\/f+s
2.Y=b+bX+e

Kakas u3 stux perpeccuii (1 uinu 2) sBisiercs au-
HEHHON?

OIIK-2

JaHbl 1Ba HHTEpBAa:
1. [1,3]
2. [1.5,3]

Kaxoit u3 atux uatepBaioB (1 umu 2) sBiuseTcs J1o-
BEPHUTEIBHBIM ISl BEIYUCICHHOTO Kod(durmenrta

b, =2 nmapHoii nmuHelHOI perpeccun?

OIIK-1

10

JlaHbI 1BE BEpPOSATHOCTHU:

1. y=0.05

2. y=0.95

Kakyto BepositHOCTS (1 miin 2) 0OBIYHO MPUHUMAIOT

B KQ4CCTBEC I[OBepHTeJILHOfI BCPOATHOCTHU IIPHU I10-
CTPOCHHUU NOBCPUTCIbHBIX I/IHTepBa.J'IOB‘.7

OIIK-2

ITocTpoeHs! 1B MapHbIE JIMHENHBIE PETPECCUU CO
CJIEAYIOUIMMHU K03(pPULIMEeHTaMu 1eTepPMUHAIIN:
Mogens 1 — R* =0.95

Mogens 2 — R* =0.75

Kaxkyro Mozenp xkenaresbHO UCIONIb30BaTh IS IPO-
THO3MPOBaHUs ¢ 60s1ee BEICOKOW TOYHOCThIO?

Monens

OIIK-1

10

10

JInst mocTpoeHnss MHOKECTBEHHOM JINHEHHOM pe-
rpeccun ¢ Tpems nepemeHHsIMH X, X,, X; naHsl
JIB€ BBIOOPKH ¢ KO3 (hULIMEeHTaMH TApHOM Koppes-
u Mexay X,,X;:

BeGopka 1: 1y y =0.9

BBIGOpKa 2: Iy y = 0.1

Kaxyro BEIOOPKY HYKHO B3SITh JUIsl IIOCTPOCHUS
MHO>KECTBEHHOU PErpeccuu, YTOOBI HE OBLIO MYJIh-
TUKOJUTMHEAPHOCTHU?

Br160p-
Ky 2

OIlK-2

10

3agaHus 3aKpBITOr0 THIIA

Ha pucynke noka3aHsl IJIOTHOCTH BEPOSITHOCTEN
JIBYX HOPMaJIbHBIX paclpeesIeHuii: pacpeaeeHus
| u pacnipenenenus 2.

2

OIIK-1

10

17



M)

0.4

0.3

0.2

0.1

0
-10 10

Kakoe u3 yeTslpex 3HaYeHUN:

1)-0.5

2)0.0

3)-0.9

4)0.5

OIpeeIIAeT MaTEMATHYECKOE 0XKUIaHNE PACIIpesie-
neHus 2?7

JlaHo ypaBHEHHE MApHOU Perpeccuu BHUIA:

y(x) =2+3x . Kakoe u3 CIeAyIOIMUX YHUCET:

1)10

2)8

3)4

4)2

SIBJIICTCS TIPOTHO3HBIM 3HAYEHHUEM, BBIYUCIICHHBIM
npu x=27

OIIK-2

10

Martpuna K yMHOXKaeTcst Ha BEKTOP X:

31 2 1
K=4 1 2| x=|1
21 2 1

Pe3ynpTaToM Takoro yMHOXeHHs OyAET BEKTOp C
TpeMmsi MPOEKIUAMU. V3 IpuBENCHHBIX HUXKE YNCE
BBIOEPUTE YUCII0, KOTOPOE ONPEENsieT BTOPYIO MPo-
€KIIMIO 3TOT0 BEKTOpa:

1)2

2)4

3)7

4) 6

OIIK-1

10

JlaHbl yeTbIpe ypaBHEHUsI TAPHOU PErPECCHH:

1. p(x)=2+3x

2. p(x)=-2+2x

3. p(x)=4+3x

4. p(x)=3+4x

Omnpenenure HOMEp perpeccuu, Mo KOTopoil ObLI0
II0JIy4€HO NTPOTHO3HOE 3HaueHue 13 npu x=3.

OIIK-2

10

[To mpocTpaHCTBEHHOM BHIOOPKE 3HAUCHHI

(xl., y,.),i =1,...,20 ¢ ko3 dunuenTOM KOppensuum

vy = 0.8 6s1ma mocTpoena mapuas nuHeiHas pe-

rpeccusi. Beibepere u3 HIDKENPUBEICHHBIX YHCEIT
KOX((UIIMEHT eTePMHUHALIUN YTON PErPecCUOHHON
MOJIETH:

OIIK-1

10

18



1)0.8

2)0.94
3)0.74
4) 0.64

Ha pucynke nokasan ¢parment MathCAD:
§=7
Z=5+28
Z =15
Kaxkoe 13 ueThipex HUKETPUBEICHHBIX YHCEN ObLIO
MIPUCBOEHO MEPEMEHHOM S, 4TOOBI IepeMeHHas Z
cTtasia paBHa 15?
)3
2)4
3)5
4)7

OIIK-2

10

bbu10 TOCTPOEHO YpaBHEHHE PETPECCUU C ABYMS
HE3aBUCUMBIMU IIEPEMEHHBIMU:

y(x,,x,)=40+3x, —4x,.

Kakas mapa u3 HUKENpUBEICHHBIX 3HAYCHUM:

1) (5,3)

2)(3.,9)

3) (4,4)

4) (5,5)

MCII0JIb30BaIach JUIsl MOIY4EHMsI IPOTHO3HOIO 3Ha-
yenus 297

OIIK-1

10

Kakoe u3 HIKeTpuBEIEHHBIX YUCEIT:

1)-0.98

2)-0.05

3)0.84

4) 0.05

MOYET OBITh MPUHATO B KauecTBe KOdPPHUIMeHTa
JIETEpMHUHAIINH «XOPOIIET0» YPaBHEHUS perpeccun’?

OIIK-2

Kakoe n3 HUKeNnpuBEICHHBIX YNCEIN:

1)-0.98

2)-1.05

3)1.84

4) 0.05

MOJKET OBITh MPUHATO B KaueCTBE KO3PPUIIMEHTA
HNapHOW KOppesK MPOCTPAHCTBEHHON BEIOOPKH C
CHUJIBHOM CTAaTHCTHYECKOU CBS3bI0 MeXAy X U V i
NIOCTPOEHHUS NAPHOU JIMHEHHOM perpeccuu?

OIIK-1

10

JlaHbl YeThIpe HHTEpBAJA:

1) [10, 30]

2) [10.50, 30]

3) [-1.50, 35.0].

4) [20.5, 50.3]

Kaxkoii U3 ’TUX UHTEPBAJIOB SIBISETCS TOBEPUTEIb-
HBIM JUTS BBIYHCIIEHHOTO Kod(punmenta b, = 20
IIapHOW JIMHEWHOM perpeccuun’?

OIIK-2

10
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