MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 15.03.01 MammnHocTpoeHue

HaumenoBanue o0pa3oBare/ibHOMH NporpaMmMbl: MaliuHbI U T€XHOJIOTUSI BbICOKOI()(eKTHBHBIX NPOLECCOB
00paboTKU MaTepuajIoB

YpoBeHns 00pa3oBaHus: BeicIiee 00pa3oBaHue - 0aKaJaBpHaT

®opma o0yuenusi: Ounasi

OHCHO‘IH])IC MaTepuajabl
o ITMCIOMIIJIMHE
BoruucauTebHAsi TEXHUKA B HHIKCHEPHLIX pacueTax

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn A H
Bnageney ToH4apoB AJI. o

Pa3pa6OTLH/IK WaeHTuduraTop le4b7e3c-GoncharovAL-b043abe) rOanpOB
COI'JTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB w - Ceenennn o enagensue L3N M3K
(6] paSOBaTeJILHOI/I ‘ ‘ Bnagenet, MeTpoB M.10.
IPOrPaMMBI Mol + Viermigrratop R653adc76-PetrovPY-flc0c784 I1L.1O. Ilerpos

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

w = Ceenennn o enagensue L3N M3K A.H.

3aBenyromui . . L UL Brageney roH4apos AJ.
BBINyCKAIOIeH Kaheapoun * Mol Wnernbmiatop  R1edb7e3c-GoncharovAL-b043abe ["'onuapos




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTHPOBAHUS B IPOPECCHOHATBHON ACSITETLHOCTH
N/1-7 ITpuMensieT MaTeMaTUYECKUI anmnapaT YUCICHHBIX METOJIOB

2. OIIK-2 CniocoOeH NpUMEHSTh OCHOBHBIE METO/bI, CIIOCOOBI M CPEICTBA MOJyUEHUS, XPAaHEHMS,
nepepadoTKy UHPOPMALMY NP PEeILICHUH 331a4 IPOo(eCcCUOHANBHOMN e TeIbHOCTH
N/I-1 [Tpumensier nHGOpMAIIMOHHBIE TEXHOJIOTUH JUISI TOMCKA, XpaHEeHUs1, 00pabOTKH,
aHaJu3a ¥ MpeJICTaBIeHus HH(pOpMaIu

3. OIIK-14 Cnoco6eH pa3pabarbiBaTh aJIFTOPUTMBbI U KOMIIBIOTEPHBIE IPOTPAMMBI, IPUTOHBIE AJIs1
IIPAKTUYECKOr0 IPUMEHEHUS
NJ1-2 IIpumensieT cpeacTBa UHPOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH NS
IIPAKTUYECKOr0 IPUMEHEHUS

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUSA
1. KonrponbHoe Meponpusitue Ne 2 (PacuetHo-rpaduueckas pabora)
2. KontponsHoe meponpusitue Ne 3 (PacuetHo-rpaduyeckas padbora)
3. KonrponsHoe Meponpusitie Ne 4 (PacueTHo-Tpaduueckas padbota)

Dopma peanmszanyun: KoMneroTepHOE 3a1aH1e
1. Konrposnsnoe meponpustue Ne 6 (TectupoBanue)
2. KontponsHoe meponpusitue Ne 7 (TectupoBanue)

®Popma peanuzanuu: ITucemenHas padora
1. Kontponbaoe meponpusitie Ne 1 (KonTtponsHas padota)
2. Konrpoabsaoe meponpusatue Ne 5 (KontpossHas pabota)

BPC aucuuniauHbl

S cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO
AUCUHUIINHE:

KM-1 Konrpoasnoe mepompusarue Ne 1 (KontponbsHas pabota)

KM-2 KontponsHoe mepompusitue Ne 2 (PacuetHo-rpadmdeckas pabora)

KM-3 KontponsHoe meporpusitue Ne 3 (Pacuetno-rpagudeckas padora)

KM-4 Kontponbnoe meponpusitue Ne 4 (PacuetHo-rpaduueckas pabora)

KM-5 Konrpoasnoe mepomnpusarue Ne 5 (KontponsHas pabota)




KM-6 Kontpoasnoe mepomnpusitue Ne 6 (TectupoBanue)
KM-7 KontponbHoe meponpusitue Ne 7 (TectupoBaHue)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Beca KOHTpOIbHBIX MeponpusTuii, %

Nunekc

Pa3nen muciuIuInHbL
ACIT JUCIT KM:

KM-
1

KM-
2

KM-
3

KM-
4

KM-
5

KM-
6

KM-

Cpok KM:

4

8

12

12

16

16

16

BBezieHre B UMCIIEHHBIC METOIBI. DJIEMEHTHI
TEOPUH OIUOOK

BBezieHre B UMCIIEHHBIC METOJIBI. DJIEMEHTHI
TEOPUU OITUOOK

UucneHHoe penieHrue HeJIMHEHHbBIX
ypaBHEHUI

HucneHHoe pellieHne HETUHEMHBIX
ypaBHEHU U

MeTobl YMCIIEHHOTO HHTCTPUPOBAHUS.

MeTo bl YHCIEHHOTO HHTCT'PUPOBAHUS.

UucrieHHOE pelIeHne CUCTEM JTMHCHHBIX
anrebpandeckux ypasHenuii (CJIAY).

UucrieHHOE pelIeHre CUCTEM JTMHCHHBIX
anrebpandeckux ypasHenuii (CJIAY).

ANIpoKkcuManus U HHTEPHonauus QyHKIUH.

AHHpOKCI/IMaHI/Iﬂ JaHHBbIX METOJ0M
HAMMCHBIINX KBAJAPaTOB IIPU

UucnenHoe pemienue aud@epeHuanbHbIX
yYpaBHEHUHU

UucnenHoe pemienue aud@epeHuanbHbIX
ypaBHEHUH

MeTto1b1 MUHUMHU3ALMH QYHKIUN

MeTto1b1 MUHUMHU3AIMH QYHKIUN

Bec KM:

10

15

15

15

15

15

15

BPC kypcoBoii padoTbl/nmpoekTa

S cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPUATHH TEKYIIEr0 KOHTPOJISI YCIIEBAeMOCTH 10 KYpPCOBOM

padore:

KM-1 Konrtpons cobmonenus rpaduka BoimonHenus KP (Bpimonnenue 1. 1 3aganus)
KM-2 Kontpons cobmronenus rpaduka Beimonaenus: KP (BbimonHeHue 1. 2 3a1anus)
KM-3 Konrtpomns cobmoaenus rpaduka BoimonHenus KP (Bbimonnenue 1. 3 3aganus)
KM-4 Kontpounb cobmtonenus rpaduka BeinonHenus KP (Beimonnenue 1. 4,5 3aganust)

Bua npomexyTouHoii arrecraumuu — 3anmra KP.




Beca KOHTpOIBHBIX MeponpusTHii, %o
Pazgen nuciuminHbl Munexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16
Pa3pabotka rpadudaeckoro untepdeiica B cpene Microsoft Visual +
Studio
Pa3zpaboTtka nporpaMMHBIX (PYHKIUN, peaTu3yOIIUX YUCICHHBIE +
METO/Ibl PEIICHHS] HEJIMHEWMHOT0 YPABHEHUS U UHTEIPUPOBAHUS.
Haxoxnenne annmpokcuMupyromen GyHKINUU A7 3a1aHHOTO +
HabOpa SKCIIEPUMEHTAIBHBIX JAHHBIX.
HccnenoBanue BAMSIHUASA YKCIa Oa3UCHBIX QYHKINN TpU +
AINMPOKCUMALIMK HA OTPEIIHOCTh AlIPOKCUMAIIH.
HccnenoBanne 0coOEHHOCTEH MOBEICHHS alllIPOKCUMHPOBAHHON +
SKCIIEPUMEHTAILHON (PyHKIINU.
Bec KM: | 25 25 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIlK-1 W-7orx-1 [Tpumensier | 3HaTh: KM-1 KountponrsHoe Mepornpusitie Ne 1 (KonrposnbsHas padora)

MaTeMaTHYeCKUH alrapar
YHUCJIICHHBIX MCTOJ0B

KJIACCU(PUKALIMIO U
XapaKTEPUCTUKUA OCHOBHBIX
YHCJIECHHBIX METO/I0B
pelieHust HKEHEPHBIX
3ama4. Buael 1 HCTOYHUKH
OLIMOOK MPUOIMKEHHBIX
BBIUMCIICHU N

VYMeTs:

BBIYUCIISITH KOPHU
HEJIMHEWHOT O
anredpanveckoro ypaBHeHUS
C 3aJIaHHON TOYHOCTBIO

KM-2 KontponsHoe Meporpusitae Ne 2 (PacuetHo-rpaduueckas padboTta)

OIIK-2 N-lorxk-2 [Tpumensiet | YMeTs: KM-5 Konrtpoasaoe mepomnpusarue Ne 5 (Kontpossnas pabota)
nH(pOpMaIMOHHBIE MPOBOAUTH UCCIIEIOBAHNUE KM-7 Kontponbaoe meponpusitre Ne 7 (TectupoBanue)
TEXHOJOTMM Ul IIOMCKA, | YUCIEHHOTO METOa,
XpaHEeHUH, 00paloTKH, | aHAIM3UPOBATh PE3YJIbTATHI
aHaJIM3a W TIPEJCTABIICHUS | BBIYUCIEHUS, IPOBOJUTH UX
uH(popMalun 00paboTKy 1
UHTEPIPETALINIO
OIlK-14 NJI-20mK-14 [Ipumensier | 3HaTh: KM-3 KontponrsHoe Meporpusitie Ne 3 (PacuetHo-rpaduueckas padota)
cpencrsa MIPUHLUIIBL U AJITOPUTMBI KM-4 Kontpoasaoe meponpustue Ne 4 (PacuetHo-rpadudeckas pabota)
WH()OPMAITMOHHBIX, peanu3anumn KM-6 Kontponbaoe meponpusitre Ne 6 (TectupoBanue)
KOMIIBIOTEPHBIX M CETEBBIX | MaTEMaTHYECKHX METOJOB KM-7 Kontpoasaoe meponpusatue Ne 7 (TectupoBanue)
TEXHOJIOTH JUISl | TPUOJIMKEHHBIX




MPAKTUYCCKOI0 NPUMCHCHUA

BEIUMCJICHUH Ha SI3BIKE
MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI

OCHOBHBIE MaTeMaTHUUEeCKIE
METO/IbI PUOITNKEHHBIX
BBIYHCIICHUH

YMeTs:

COCTaBJIATh IPOrpaMMy Ha
SI3BIKE BHICOKOTO YPOBHS U
HaxOJIUTh MPUOIMKEHHOE
pelieHue CUCTEMBI
JIMHEWHBIX aJIreOpandecKux
YpaBHEHUH C 3aIaHHOMN
TOYHOCTBIO;

COCTaBJISITh IPOTPAMMY Ha
SI3bIKE BBICOKOTO YPOBHS IS
BBIYMCJICHHS 3HAYCHHUE
WHTErpaia npuoImKeHHBIMU
METOJaMH U OI[CHHUBATh
MOTPEITHOCTh BBIYUCIICHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontposabnoe meponpusitue Ne 1

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBegeHHsi KOHTPOJbHOr0 Meponpusitusa: CTyAeHT MOJy4dyaeT WHIWBHUAYaIbHBIN
OwmieT, CocTOoANMI U3 ABYX 3aaad. Bpems Ha permenue 3aga4d owiera 45 munyt. [Ipu BeIOIIHEHHH
3a/IaHUsT pa3peliaeTcsl HKCIOIb30BAHUE KaJbKYJSTOPOB JIsi MPOMEXYTOUHBIX BblUMCICHUN. B
OTBETE Ha OWJIET JOJKEH OBbITh MPOJIEMOHCTPUPOBAH X0 PEIICHUS U IMPEICTABICH OKOHYATEIbHBIN

OTBCT.

Kpatkoe conep:kanue 3a1aHusi:

3anaun OuieTa NOCBSILIEHbI IPOBEPKE 3HAHUSI 3JIEMEHTOB TEOPUH OLIMOOK

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3angaHUpOBaHHBIE  PE3YJIbTaThl
00y4eHUs 10 JUCIUIIHHE

Bomnpocel/3aganus s mpoBepKu

3HaTh: KJIacCU(UKAITIIO u
XapaKTePUCTUKU OCHOBHBIX
YHUCIICHHBIX METOJIOB  PEIICHHS
WHXKCHEPHBIX 3a1ad. Buuabl u
HCTOYHUKU OIIMOOK
IPHOJIMIKEHHBIX BBIYHCICHHM

1.1. Jdnsa dyakuuu f(X,y,z), ucrnonab3ys GopMyIibi
pacrpocTpaHeHHs OIIMOOK OLIEHUTh OTPELIHOCTD
3Ha4YeHUs (YHKIWHU TPH 33JaHHBIX 3HAYCHUN
IIEPEMEHHBIX. 3HaYEHUS IEPEMEHHBIX YKa3aHbI CO BCEMU
BepHbIMU U pamMu. OLEHKY OTPEIIHOCTH IEPEMEHHON
IIPOBECTHU B ULUPOKOM CMBICIIE.

Pe3ynbrar npenctaBuTh B ABYX (OopMax 3amucH: ¢ SBHBIM
yKa3aHHEM MOTPELIHOCTEN U C yUeTOM BEPHBIX LUDD.

f(x,y,2) | X y z
Xyz 0.643 | 2.17 | 5.843

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)

Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu eblnoinenus 3Hanus: OlueHKa "0TINYHO" BBICTABISIETCS, €CIIN IS
o0enx 3a/1a4 MoJTy4YeH BEPHBIN OTBET U MPEJCTABIEH JOCTATOYHO MOAPOOHBIN XO/1 PEIICHHUS.

Oyenxa: 4 («XOpOILIO»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuku ebinoaneHus snanus: OneHKa "Xopomo" BbICTaBIAETCS, €CIU A
o0enx 3a/1a4 MoJTy4eH BEPHBIN OTBET, HO XOJI PEIICHUs XOTs OBl OJTHOM U3 3a/1a4 MPE/ICTABIICH HE

JIOCTaTOYHO MOJPOOHO.

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: OTeHKa "yI0BICTBOPUTEIEHO" BBICTABIISETCS,
€CJIM BEPHBIN OTBET MOJIYYEH XOTsI ObI JJIs1 OJHOM 3a/1auy U TOCTATOYHO MOAPOOHO MPEICTABICH
XOJI €€ pelIeHus, peIIeHHe BTOPO 3a1aui HalJICHO HEe BEPHO MJIM OTBET OTCYTCTBYET JINOO OTBET B
000X 3a/1a4ax HalJCH BEPHO, HO MOJHOCTHIO OTCYTCTBYET X0l PEIICHUSI.

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)




Onucanue xapakmepucmuku 6binoaneHus 3uanus: 11onydeH He BEepHbI OTBET B 000UX 3a/1a4ax,
100 OTBET OTCYTCTBYET.

KM-2. KoutpoJsbHoe meponipusitue Ne 2

®opmbl peaau3anum: 3aiuTa 3aJaHUA

Tun koHTpOABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHHsi KOHTPOJIBHOr0 MeponpusaTHs: CTyIeHT NpeacTaBisieT 0(hOpMIEHHBIN
OTYET O BBINOJIHEHUU 3aJaHUsl Ha ONPEACIEHHYIO TEMY C HWHIAUBUAYAJIbHBIMU BapHaHTaMU
UCXOJHBIX JAaHHBIX W JEMOHCTPUpPYET paboTy COCTAaBICHHOM MM HpOrpaMMbl JUIsl pPELICHUs
MIOCTaBJICHHOM 3aJ1aui, 0OOCHOBBIBAET CJI€IAHHBIC B OTYETE BHIBOBI. BpeMs Ha 3alIUTy COCTaBIISIET
5 MUHYT.

Kpartkoe cogep:xxanue 3ajaHus:
Heo6xo1uMo cocTaBUTh IPOrpamMmy JUIsl YUCIEHHOT'O pelleHUs] HETMHEHHOro
anreOpanvyecKoro ypaBHEHHUs C UCIOIB30BAHUEM METOJIOB, PACCMOTPEHHBIX B Kypce U
cpaBHUTH UX 3 dexkTuBHOCTH. HE0OXOAMMBIM YCIIOBHEM SIBIISIETCS HE UCIIOIb30BAHUE
BCTPOCHHBIX ()YHKIMH JUIS OTBICKaHWUS KOpHEH ypaBHeHUi. Vconp30BaHne BCTPOSHHBIX
(GyHKLIUH BO3MOXKHO JUIsl IPOBEPKH HAlIEHHOTO PEIIEHUs.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE Bomnpocel/3a1anus st mipoBepKu
pe3yNbTaTthl  O0y4YCHHS
10 JIUCHIUTUINHE

YMers: BBIYUCIIATH 1.Pacuetnoe 3aganue Ne 1 “YucnenHoe pelieHre HEIMHEHHbBIX
KOpHU HEJINHEHHOro anreOpanyeckux ypaBHEHUN”

anreOpanvdecKoro

YPaBHEHHs C 3a/JlaHHOU 1 IMoctpouts rpaduk ¢pynkuuu F(X) n npon3BogHON GyHKINUU
TOYHOCTBIO F’(x).

2 Boruncnuts Bee KopHU ypaBHeHus F(x)=0 ¢ Tounoctsio 10 0,001
u 0,0001. ITpoananu3upoBaTh pe3yibTaThl C y4eTOM TpeOyeMon
touHocTH. [Ipu pacuére ucnoab30BaTh METO TUXOTOMHUH,
MOCJIEeI0BATENbHBIX TPUOIKEHUH (IpocToil 1
YCOBEPIIEHCTBOBAHHBIM), METO] KacaTeJIbHbIX U METOJ XOP/I.
CocTtaBuTh MporpaMmy AJisi peLIeHus 3aa4y U BbIBOA rpaduka
(GYHKIIMY U pe3yJIbTaTOB pacyera.

3 Odopmuts otuet Ha nucTax popmara A4. OTUeT 10KEH
COJIEpIKaTh: TUTYJIbHBIN JIUCT, YCIOBUS 3a1a4l U HCXOIHBIE
JaHHbIE, Pe3y/IbTAThI (YMCIIEHHbIE 3HAUEHUS, TPaQUKH, CKPUHILIOT
IPOTPaMMbl), BBIBOJIBI.

Vpasaenue F(x) = ¢J + cix + c2x + c3x + cix + c2x + céx =
0

WuTepBan ans pemeHus BbIOpaTh TakUM 00pa3oM, YTOOBI Ha HEM
HaXOJWJINCh BCE KOPHU YpaBHEHUSI.

3HavyeHus: K03(pPUIMEHTOB ypaBHEHUS (HOMEP CTPOKU
COOTBETCTBYET HOMEPY B Y4eOHOM KypHaJe)
| Nesapuanta | ¢ |l [c2|c3|cd [cf |8




3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl  OOy4CHHUS
10 TUCIUIUINHE

-325(-21 312165 |-20
-175(1-9 [15(10(25 |-10
225 -17 |21 |14 (65 |-14
-45 | -29 |39 |28 10,5 | -24

AIWIN|F-
PR, OO

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHuE NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BEICTABIISECTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-3. KoutpoJsbHoe meponpusitue Ne 3

®opmbl peanu3anmu: 3alinTa 3a1aHUSL

Tun koHTpoABLHOr0 Meponpusitusi: Pacuetno-rpaguyeckas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHHsi KOHTPOJIbHOr0 MeponpusaTusi: CTyIeHT NpeacTaBisieT 0hOpMIEHHBIN
OTYET O BBINOJIHEHUU 3aJaHUsl Ha ONPEAENEHHYI0 TEMY C HWHIAUBUAYAJIbHBIMH BapHUaHTaMU
UCXOJHBIX JAaHHBIX W JEMOHCTPHpPYET pabOTy COCTaBIEHHOW MM MpOrpaMMbl Ul peIIeHUs
MIOCTaBJIEHHOW 3a/1aui, 000CHOBBIBAET C/I€JIaHHBIE B OTUETE BHIBOIbI. BpeMs Ha 3aluTy cocTaBisieT
5 MHHYT.

Kpartkoe cogep:xxanue 3aganus:
Heo0xoauMo coCTaBUTh MPOTpaMMy JJIsl YUCICHHOTO BHIYMCIICHUS ONPEIeTICHHOT0 HHTEeTpalia
(GYHKIIMM OTHOM MEPEMEHHOM ¢ UCTIIOJIb30BAaHUEM METOJ/IOB, PACCMOTPEHHBIX B KYypCE.
Heo0xo1uMbIM yCclIOBHEM SIBISETCS] HE MCTIONBF30BaHNE BCTPOSHHBIX (DYHKITHIA
uHTerpupoBanus. Mcnonp3oBaHue BCTPOCHHBIX (DYHKIIUH BO3MOXKHO JIJISl IPOBEPKHU
HalICHHOTO PEIICHUS.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3araHupoBaHHbIE pe3yibTaThl | Bonmpockl/3aganus As poBEpKU

00yJeHUs IO TUCIIUILINHE

YMeThb: COCTaBIATh MPOrpaMMmy 1.Pacuetnoe 3ananue Ne 2 “YuciaeHHoe MHTETpUpOBaHUE”
Ha fA3bIKE BBICOKOT'O YPOBHS JJIst

BBIUNCIICHUS 3HaUEHUE 1 IoctpouTts rpaduk pyaxmuu F(x).

UHTETpasia  MpUOJIMKEHHBIMU

METOJaMHU " OLICHMBATh 2 BpIuMCINTG MHTETPAJl YUCIEHHBIMUA METOJAMH (METOT
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3annaHupoBaHHbIE pe3yiabTaThl | Bompockl/3aganust 1ist mpoBepKU
00y4YeHUs 10 TUCITUTINHE

MOTPEIIHOCTD BBIYUCIICHUS MPSIMOYTOJIBHUKOB (KpalHUX M CPEITHUX ), TPATICIIHIA,
napabour), MpoBeCTH yTOYHEeHHe 1Mo ¢popmyne PyHre.
CocTaBUTh pOrpaMMmy JJIsl PEHICHUS 3a7a4l U BBIBOJIA
pe3yabTaTOB pacueTa.

3 Odopmuts otuet Ha mcTax Gpopmara A4. OT4eT JOIKEH
COoIep KaTh: TUTYJBHBIN JIUCT, YCIOBHS 331241 U UCXOIHBIC
JIaHHBIE, PE3YJIbTaThl (YMCICHHbBIC 3HAYCHUS, TPAPUKH,
CKPUHILIOT IIPOTPaMMBI), BEIBOJIBI.

Vpasuenne F(x) = ¢ + cix + c2x + c3x + cjx + c2x +
céx=0

WHTepBal Ul pellieH s BHIOPaTh TAKUM 06pa3oM, uToObl Ha
HEM HAXOIUJINCH BCC KOpHI/I ypaBHeHI/ISI.

3nayeHns Ko3PpPHUINEHTOB ypaBHEHUS (HOMEP CTPOKH
COOTBETCTBYET HOMEPY B y4eOHOM JKypHaie

Ne Bapuanra | ¢ cl | cZ2|cd|ck |c2 |c
1 -3251-21131(21|165 |-20|0
2 -1751-9 |15(10(125 |-10|0
3 225 (-17121114 |65 |-14 |1
4 -45 -29139(28(105|-24 |1

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHka "y10BIETBOPUTENIBHO" BBICTABIISIETCA
€CIIU 3a/1aHU€ IPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6binonneHus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBITOIHEHO

KM-4. KoutposabHoe meponpusitue Ne 4

®opmbl peanu3anmu: 3anTa 3a1aHusL

Tun koHTpoIbLHOTO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHusi KOHTPOJAbHOr0 MeponpusTusi: CTyJIeHT MPEACTABISIET 0POPMICHHBIN
OTYET O BBIOJHEHUM 33JaHUS HA OINpPENeNEHHYI0 TeMy C HHIMBUAYyaJbHBIMH BapHaHTaMHU
UCXOJHBIX JaHHBIX U JEMOHCTPHUPYET paboTy COCTABIEHHOM UM MPOrpaMMbl Ui pPELICHUS
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MMOCTaBJICHHOMN 3a4a4u, 000CHOBBIBAET CACIaHHBIC B OTUCTC BBIBOHI. BpeMH Ha 3alIUuTy COCTAaBJISACT

S MUHYT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
HCO6XO,I[I/IMO COCTAaBUTD IIpOorpaMmy IJId YUCICHHOI'O pCHICHUA CUCTEMBI JIMHEMHBIX

anreOpanyeckux ypasuenuit (CJIAY) ¢ ucnonp3oBaHreM METOJIOB, PACCMOTPEHHBIX B KypCe.
Heo6xoauMbIM yc10BUEM SIBIII€TCS HE MCII0JIb30BaHUE BCTPOSHHBIX QYHKIUN 7S peIeHus

CJIAY. Ucnonb30BaHNE BCTPOCHHBIX (DYHKIIMN BO3MOXKHO JUJIsl IPOBEPKH HANJAEHHOTO

pelieHusl.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3anyaHupOBaHHbIE
pe3ynpTatel  OOy4eHHs 1O
JMCLIUTUIAHE

Bomnpocel/3aganust st IpOBEPKU

YMeTb: COCTaBIIATH
[porpaMmy Ha SI3BIKE
BBICOKOTO YPOBHSI U HaXOIHTh
npUOIMKEHHOE peuieHue
CHCTEMBI JMHEHHBIX
anreOpanyecKux ypaBHEHHH C
3aJ1aHHON TOYHOCTBIO;

1.Pacuetnoe 3amanue Ne 3 “Yucnennoe pemenne CJIAY™

1 Opranuzosats BBoA ko3 punrentoB CJIAY U3 TeKCTOBOTO

¢aiina B mporpammy aist pemenust CJIAY.

2 Pemuts CJIAY Ax = b metonom ["aycca ¢ yacTUYHBIM
BBIOOPOM TTIaBHOTO 3neMeHTa u ["aycca-3eiaens.

3 Odopmuts otuer Ha nucTtax popmara A4. OTUeT AOIKEH
coJiepKaTh: TUTYJbHBIN JIUCT, YCIOBUS 3a7]a4l U UCXO/IHbBIC

JIaHHBIE, Pe3yJIbTaThl (YMCICHHbIE 3HAYCHUS, TPapUKH,
CKPHUHILIOT POTrPaMMBbl ), BHIBOJIBI.

[IpuMep UCXOIHBIX JaHHBIX:

Martpuna A
-0,25 | -5,65 | 6,37 | -7,98 | -6,51 | 7,30 | -7,63 | -4,72
9,88 | 8,06 |-1,70|-3,22 | -6,18 | -6,58 | 9,85 | 5,26
9,97 | 461 |-0,78 | 5,27 |8,28 | 0,95 | -9,75 | -8,76
-0,08 | -0,70 | -9,90 | 5,93 | -3,85|5,49 | 0,94 | 5,89
484 |-6381|-832|910 |582 |-695|8,81 |6,18
-1,05|852 | -7,80|-5,17 | -8,51 | 8,84 | -7,43 | -5,43
-403 (945 |8,82 |-3,33|-2,36|-6,19 | 2,38 | -0,56
0,48 | 9,25 | 2,12 |0,33 |-9,66|4,15 |-1,41 | 3,93

3,01

2,94

-9,68

-2,91

0,99

-5,10

-7,71

-3,85

Bekrop-cronberr b

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIISIETCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-5. KonrpoJsibHoe meponipusitue Ne S5

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 15

IIpouenypa npoBegeHHsi KOHTPOJIbHOro MeponpuaTus: CTyACHT MOJy4yaeT WHIWBHUIYaIbHBIN
OuIIeT, COCTOSAUINI 3a/lauM, MOCBSIEHHON anmpoKCHMAallMd U UHTEPIONSALMU JTaHHBIX. Bpemsa Ha
peuienue 3amaud Ounera 45 munyTt. [lpu BBIMONHEHMM 3aJaHUS Pa3peIIACTCs HMCIOJIb30BaHUE
KaJIbKYJIATOPOB Ui MPOMEKYTOUYHBIX BBIYMCICHUH. B oTBere Ha OuieT AOMKEH ObITh
MIPOJIEMOHCTPUPOBAH X0/ PEIICHHS U MPE/ICTABIIEH OKOHYATEIIbHBIN OTBET.

KpaTkoe conep:kanue 3a1aHusi:
yaae

KoHTpoJibHBIC BONIPOCHI/3aJaHHUA:

3anmaHupoBaHHbIE pe3yabTaThl | Borpockl/3ananus s NpoBepKU
00y4YeHHMsI 110 TUCHHUIUIMHE

YMers: IIPOBOJIUTH 1.BbruncnuTe uHTErpai no Gopmyie Tpaneuuid mpu n=6
WCCIIEJOBaHNE YHCJIEHHOTO (4ucio OTPE3KOB pa3OMEeHNs ), OLICHUTh MOTPEIIHOCTh 110
METO/1a, aHaJIM3UPOBAThH dbopmyne Pynre npu k=2.

pe3yIbTaThI BBIYUCJICHHA, 2 . ':."

OPOBOAUTh MX 00paboTKy U 1

HHTCpIpCTALIUIO d I
1.2 '\-'Ir}'li' 4+ 3.2

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)
Hudicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OIeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Heyn0BJIETBOPUTEIBLHO'" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-6. KoutpoabHoe meponpusitue Ne 6

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHue
Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue
Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHusi KOHTPOJILHOTO MeponpusaTusi: Meponpusrtue mpoBoguTcs B (opme
tectupoBanusi ¢ CHO "IIpomereii". Tect coctout u3 15 BompocoB. Bpems na Tect He 60mnee 30

MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

TGCTI/IpOBaHI/Ie Ha 3HAHUC NPHUHIHUIIOB U aJITOPUTMOB p€ajin3alilii MaTEMaTH4YCCKNX MCTOJ0B

HpI/I6J'H/I)KeHHbIX BBIYMCIICHHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3amIaHUpoOBaHHbIE  pe3ylbTaThl  oOydeHHMs 10 | Bompockl/3ananus Ui IpOBEPKU
JUCHHUITIINHE

3HaTh: MPUHLUUIOBI M AJITOPUTMBl  peANU3aALUU 1. Kommusiust 310 —

MaTeMaTHYECKUX METO/I0B IPUOIMKEHHBIX a) rmpotecc npeodpazoBaHus
BBIYMCIICHUH  Ha  s3bIKE  NPOrPaMMHUPOBAHUS BBITIOJTHSIEMOH TPOTPaMMBbI B HCXOIHBIN

BBICOKOTO YPOBHS

KOJI
0) mporiecc mpeoOpa3zoBaHUs UCXOAHOM
[IPOrPAMMBI B €JUHYIO BBITIOJIHAEMYIO
porpamMmy

B) MPOLIECC BBIIOJHEHUS IPOrPaMMBI
2.YTo aenaer oneparop
IF...Then...End :

a) BBITIOJIHACT MHCTPYKIIUU €CJIN
YCJIOBUEC BBITIOJIHCHO

6) BBITIOJIHACT MHCTPYKIIMU BCCr1d

B) BBITIOJIHACT UHCTPYKIIUU €CJIN
YCJI0BHUE HE BBIITOJIHECHO

3.CK0JIbKO HHCTPYKIUHA MOKET
uMeth 3anuch «If...Then...»?

a) |1
0)|2
B) | MHOTO

4. Yka:xkuTe BApUAHT C NPaBUJIbHOM
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3annaHupoOBaHHbIE  pe3ynbTaThl  oOydeHus 1o | Bompockl/3aganus nis npoBepKu
JTUCHUTIIINHE

3anuchbio B Visual Basic caenyromei

¢pyuxuuu 2in(x) — %

a) | 2* Math.Log(x) - (1 / Math.abs(x))
6) | 2 * Math.Log(x) - (1/X)
B) | 2Inx-1/|X|

5.K kakoMy MeTOy IOMCKA KOPHS

a+b
oTHOCHTBLCsE popmyana: xiii = ( . )

a) | xopx
0) | HeroTona
B) | IUXOTOMHUHU

6.K kakoMy MeTO1y MOMCKA KOPHS

oTHOCHTLCcs popmyna: x1fl = x1 —

Foq

f(xn)
a) | KacaTeIbHBIX
0) | xopn
B) | MIIII

OnucaHue MKaJbI OLleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIN 3aJJaHu€E NIPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonenus 3uanus: OleHKa "Hey10BIeTBOPUTEILHO" BHICTABIISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-7. KourpoJsbHoe meponipusitue Ne 7
®opmbl peaaunzanun: KoMneoTepHoe 3a1aH1e

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue
Bec koHTpOBbHOrO Meponpustusi B BPC: 15
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IIpouenypa npoBeaeHHusi KOHTPOJBLHOTO MeponpusaTusi: Meponpusrue mpoBoauTcs B (opme
tectupoBanus ¢ CJIO "IIpomereii". Tect cocrout u3 15 BompocoB. Bpems Ha Tect He 6omee 30
MHHYT.

KpaTkoe conep:kanue 3a1aHusi:
TectupoBaHue Ha 3HAHUE OCHOBHBIX MaTEMaTHYECKUX METOIO0B IPUOINKCHHBIX BBIYMCICHUN
¥ YMEHHE T0Jy4aTh ¥ aHAJTM3UPOBATh PE3Yy/IbTaThl BEIYMCIICHHS, TPOBOAMTH UX 00pabOTKY U
UHTEPIPETALHIO

KoHTposibHbIe BONPOCHI/3aJaHUA:

3aruIaHUpPOBAHHbBIE Bompocsi/3aganust 17151 IpoBepKH

pe3ynbTaThl OOYYCHHS TIO

JUCLUIUIMHE

3HaTh: OCHOBHBIE 1.IlorpemHoOCTH, BHI3BAHHASI HETOYHBIM 3aJaHHEM
MaTeMaTUYECKUE METOJbI HCXOJAHBIX JAHHBIX 321a4M, HA3bIBACTCH:
MPUOJIMKEHHBIX a) | MOTPEeLIHOCThI0 UCXOIHON HH(pOpMaLUU
BBIYHCIICHUM 0) | BEIYMCIUTEIbHON MOTPEIIHOCTHIO

B) | MOTPENIHOCTHI0 MaTEMAaTUYECKON MOJIeNn
I) | IOTPEIHOCThIO METOJIa

2.YKaKuTe COOTBETCTBHE MEKIY Ha3BAHUEM IOIPEHIHOCTH U
€¢ onmpeacJacHueM:

Ha3zpanue nmorpentHocTu:

a) | BBIYHCIIHUTENBHAS MMOTPEIIHOCTh

0) | OTHOCHTENBHAS MTOTPEITHOCTh BETHIHUHBI X
B) | aOCOIIOTHAS MTOTPEUTHOCTh BEJIMYMHBI X

OrnpesiesieHne MOrpenrHOCTH:
BeJIMUKHA, onpesensseMas yciaosueM | (X - X*) / X* | < §(X),
1) | roe X* - TouHOE 3HAYEHHE BETMIMHBI X

MOTPEIIHOCTh, 00YCIOBIEHHAsI KOHEUHOH Pa3psaHOCTBIO YHCEI
B KOMIIBIOTEPE, B PE3yJIbTAaTe YETO B KOMITBIOTEPE

2) | IPOM3BOIUTCS OKPYTIICHUE YUCEI TIPH BBIMOIHECHUH
apu(METHYECKUX Onepanuii.

Benn4rHa AX, 3aBHCSIIAs OT X, PO KOTOPYIO U3BECTHO, YTO |
3) | X - X* | <A(X), roe X*- TouHOE 3HAUEHNE BEININHEL X

3. 1s1s1 popMyJ1 YHCIEHHOTO MHTETPHPOBAHNS CNPABEIJINBBI
ceAyIolIye YTBePKIeHH s

Yr1Bep:ikaenue A - CocrtaBHasi KBajgparypHas ¢popmyJia
meroaa I'aycca umeer TpeTHii NOpsAI0K TOYHOCTH.
Yr1Bep:knenue b - CocrapHasi kBagparypHas popmysia
MeToJa NPAMOYIoJ1bHIHKOB HMeeT NepBhIil NOPAI0K
TOYHOCTH.

a) | A—na, b -nmer
6) | A—mner,b - na
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOYYECHHS TIO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu

B) | A—na,b—na
r) | A—mner, b —Her

4,
Kakue cucremnl ypaBHeHI/Iﬁ 3anmMmcCaHbl B BUJIE, y)IOﬁHOM JiB 0
UTEepPALMIA:
{xl =2x; Fo—3 {21‘1 +x,=-3 {xz =% —2
=5 ,=3x =21, 3% +5

A 5= Sx, -4 5) X, =3% B x, =200, ~8x;

a) | buB

0) | A

B) | Aub

r) | B

5.CymiecTBYIOT cJieyIolue nNpsiMble MeTO/bI 1JIsl pelleHust
CJIAY:

a) | KacaTeIbHBIX

0) | lNaycca-3eiinens
B) | ['aycca

6.BepHbI s cieqyrolue yreep:kaeHus?

A) Cxonnmmocts MeToaa HeroToHa 1151 perieHust
HEJIMHEIHOr0 YPABHEHHUs 3aBHCHT OT BbIOOPAa HAYAJIBLHOIO
NpUOINKEeHUSA

b) Meton urepannii A5 pelieHUs HEJIMHEHHOI0 YPaBHEHUS
CXOAUTCH BCEraa
a) | A-ma,b-na

0) | A-nma, b—mner
B) | A-mHer,b-na
r) | A -Her, b—mHer

YMers: IIPOBOJUTH
UCCIICIOBAaHUE YHCIIEHHOTO
METO/1a, AHAJIN3UPOBATh

pe3yabTaThl  BBIYHCIICHHS,
POBOJUTH UX 00PaOOTKY U
UHTEPIPETAIHIO

1.Vkaxknre AJIA KAKHX CUCTEM BBINNOJHACTCH J0CTATOYHOC
CJIOBHMEC CXO0IMMOCTH METOAAa Faycca-3e171)1e.11$1:

(X, +2x,+x,=7

N
A\

X 3%, +% =9

2x,+3x, +9x;, =9
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3anjgaHUupOBAHHBIE Bormnpocsi/3aganust 11t mpoBepKU
pe3ynbTaThl OOYYECHHS TIO
JUCITUILINHE

(4x,+2x, +2x,=6

)| 1% +2x, +x; =4
(X +2x,+5x; =4
(7x,+5x, +4x, =3

B | 12x +4x, +3x; =1

| % +%,46% =7

2.KakoB pe3yJbTaT BbIYHCICHUS] HHTErPaJjia MeTOI0M
Tpamneunuii ¢ pa3ouenueM Ha ABa untepsaja (h =1),
(YKa:KuTe TOJIbKO LEJIYI0 YACTh), AJIsl CJIeAyIolleld 3anucu:

1
2

—1

a)
0)
B)
r) | -1

—[(N|O

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OEeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [l PEIICHUS 3a/1a4
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJJaHuE BBIMIOJIHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. YucneHHoe peuieHHE CHCTEM JTUHEHHBIX alreOpandyeckux ypaBHeHuil. [loctanoBka
3a1auu. BeIpOXXACHHBIC U TOYTH BRIPOKICHHBIE cucTeMbl. OcobenHocTH pemenus CJIAY
MeroaoM ["aycca.

2. AnoctepHopHas OLEHKA MOrPeIHOCTEe YUCIEHHOr0 MHTerpupoBanus (popmyiisl PyHre u
OliTkeHa). Y TOUHEHHE 3HaYeHUs MHTErpaja 1o metony PyHre.

3. MUcnonbsys cxemy ["aycca, pemuTh cucTeMy ypaBHEHHH. Pe3ynbTaT OKpyTIuTh C
TouHOCTRIO 110 0,001

4.4x, —2.5x, + 19.2x, — 10.8x, = 4.3
5.5x, —9.3x, — 14.2x, + 13.2x, = 6.8
—~7.1x, —115x, + 53x; — 6.7x, = —1.8
14.2x, + 23.4x, — 8.8x, + 5.3x, = 7.2

IIpoueaypa nposenenus

Ok3aMeH npoBoauTcs 1o omieraM. CTyaeHT BbIOMpaeT OWIeT B cilydailHOM nopsijike. B ounere 2
TEOPETUYECKUX BONpOCa M 3aJadya. OJK3aMEH IPOBOJUTCS YCTHO, IIOCIIE MpEeABapUTEIbHON
HNOJArOTOBKM OTBeTa Ha Owmier B TedyeHue 60 muHyT. Ilpum mMOAroToBKE OTBETAa CTYAEHT MOXKET
MOJrOTOBUTH MaTepual B MUCbMEHHOU (popme. Bo Bpems 3k3aMeHa UCKIIOYAETCs MCIOJIb30BAHUE
KOHCIIEKTa JIEKIMH, Y4eOHMKOB W JAPYIMX CpeACTB XpaHeHHMs uHpopmauuu. Ilpum orBere Ha
BOIPOCHl OWJIETa HAa YCMOTPEHHME OHK3aMEHaTopa MOTYT OBITh 3aJaHbl JIONOJHUTENbHbIE U
YTOUHSIOLIME BOIPOCHl W3 pa3fenoB pabouel mporpamMmbl aAucHUIUIMHBL [lpu pemenun 3anaun
JIOTTYCKaeTCsl MCIONb30BAaHUE KaJbKYJISATOpa [UIsl TPOBENEHUS OJIMHOYHBIX apu(PMETHYECKUX
onepauuil. BpeMs Ha yCTHBIN OTBET HE JOJDKHO IpeBbIaTh 20 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenunst/Muankarop: UJI-7onk-1 [Ipumensier MaremaTHuecKHii anmnapar YUCI€HHBIX
METO/10B

Bomnpocel, 3axanus
1. Penienne HeNMMHEHHBIX ypaBHEHUH MeTogamu HetoToHa-Padcona (MeTo KacaTenbHbIX) U
MeTo0M Xop/. ['paduueckast HHTEpIpeTalys, 0COOEHHOCTH METOJIOB.
2.Pemienue HEMUHEHHBIX YPaBHEHU METOJIOM CEKYITUX (YCOBEPIICHCTBOBAHHBIN METO/T
MOCJIeI0OBaTEIbHBIX puOMKeHnid). ['paduueckas naTepnperanus meroaa. Dopmyib
BBIUKCIICHHS O4epeAHOTro mpubmkenns CXoIMMOCTh METO/Ia.
3.Pemenne HEMUHEHHBIX YPAaBHEHUIA METOJIOM ITOCIICIOBATEIILHBIX TPHOTMKESHUH.
['padmyeckas HHTEpIpETAIIUS METO/IA, TOCIEIOBATENLHOCTh pacuéra, CX0IMMOCTh METO/IA.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

n+1 _ (at+b)

1. K xakomMy MeTOay MOUCKA KOPHA OTHOCUThCS hopMyJia: X, 1 = —
OTBeETHI:

a) | xopx

0) | HeroTona

B) | AMXOTOMHHU

Bepwurliit oTBeT: B)

2.K uTepaliuOHHBIM MeT01aM OTHOCHATCSI:

OTBeETHI:
a) | metox CuMIicoHa
0) | meTon HeroToHa
B) | METOJ MPOCTHIX UTEpALIUil
r) | METOX XOpA

BepHsiii otBeT: 0), B), T)

3.0THoCcHTeIbHBIE orpemHocTd BeuunH X u'Y paBHbl A(X)=0,02 u A(Y)=0,003.
OTtHocuTebHAS NOTPelHOCTh npousBeaeHnst A(X*Y) Oyner paBHa:

OTBETHI:
a) | 0.00006
0) | 0.006
B) | 0.023
r) | 6%

BepHblii 0TBET: B)

2. Komnerenmuss/Muauxarop: N/I-lonk-2 [Ipumensier nunpopmanroHHble TEXHOIOTHH JUIs
MOMCKA, XpaHEeHHsI, 00pa0OTKU, aHATIN3a U TIPEICTABICHHS HHPOPMAITII

Bonpocsl, 3aganus
1.®opMupoBanre MaTpuLibl KO3()PUIIMEHTOB B METOJI€ HAUMEHBIINX KBaJIpaToOB I PEILICHUs

3aJ]auu annpoKCUMAIK JaHHBIX (JIMHEWHBIN MO MapaMeTpaM, HeJIMHEHHBIHN 10 eJMHCTBEHHON
HEe3aBUCHUMOI nepeMeHHoH ciryydaii). OOmias XxapakTepucTuKa MaTpuiibl. Bua MaTpuiist
K03 UIIMEHTOB TSl cTeneHHoro 6azuca. OCOOEHHOCTH peIeHHS.

MartepuaJbl i1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1. Kakoe (kakue) u3 yrBep:kaenusi(ii) cnpaBe1JinBo(bl) B OTHOIIEHUH MPSIMBIX METO/10B

pemenuss CJIAY?

OTBETHI:

a)

OmmbKa pemeHus 3aBUCHUT OT YHCIIa UTEPaIUH.

6)

Pemenue MoxxeT OBITH HaﬁL[CHO 3a KOHCYHOC 4YUCIIO apI/I(l)MeTI/I'{CCKI/IX onepaunﬁ.

B)

Kak IpaBuJIo, Tpe6y10T OombIrero ooreMa BBI‘-IPICJ'IGHHfI, YUCM UTCPAIMOHHBIC MCTO/BI.

r)

HaiinenHoe pemenne He COMEPKUT OMIMOKH.

Bepnpiii oTBeT: 0), B)

2. Kakue u3 MaTpull sIBJISIIOTCS BEPXHUMM TPEYroJIbHbIMM:

OTBETHI:
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0 6
0 O

A 17
0 2
7 6
g 2

Bepuslii otBeT: 0), B)

0)

3. Komnerenuusi/Muaukarop: NU/1-2omnk-14 [Ipumensier cpeactsa nuHGpopMamoOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH ISl TPAKTUYECKOTO IPUMEHEHHUS

Bonpocel, 3a1anus
1.Pemenne CJIAY metonom uckimouenus (meroaoM ['aycca). Pemmenne CJIAY ¢ BeiGopom
rJIaBHOTO AnieMeHTa. [Ipsimas u oOpaTHas nmoacTaHoBKa. Llens ¥ cMbICH MpoLeAyphI
IIEPECTAaHOBKH YPABHEHUM.
2.YucneHHoe MHTErpUpOBaHKUE MEeTOI0M Tpamnenuil. [Ipubnmxennas popmyiia, IOrpemHocTs U
XapaKTepUCTUKU METO/a.
3.0mnbKu, NCTOYHUKH BO3ZHUKHOBEHUS OIIMOOK. OTHOCUTEIbHBIE U a0COIOTHBIE OLIHOKH.
OmmOku orpaHndeHus U okpyriaeHus. Pacripoctpanenue omnOoK Npy BEIYUCICHUSX.
4. YucneHHOe MHTErPpUPOBAHKUE METO/IOM HauBBICIIEH anreOpanyeckoil TOUHOCTH (METO
lNaycca). O6miast xapakTepucTUKa ¥ MOPSI0K TOUHOCTH METO/1a, CPaBHEHHUE C APYTHUMHU
METO/IaMHU YHCIIEHHOTO HHTEeTrpupoBaHusi. GopMyia HHTETPUPOBAHUS JUIS CiTydast 2 y3JI0B.
5.IlocranoBka 3a1aun yucieHHoro uHrerpuposanus. Kiaccuukanus u oOuiast
XapaKTepUCTHKA METOJIOB YMCIEHHOTO HHTETpUpoBaHus. BiusHue yacToThl pa3doueHus Ha
TOYHOCTh HHTETPUPOBAHUSI.
6.nTerpupoBanue metofoM Tpaneuuid u Cummcona (napadomn). Pacuérasie popmysl.
[TorpenrHocTh U XapakTepUCTUKU METOAA.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHbBIX 3HAHUI
1. Kakoii nporpaMMHBIii KOJ COOTBETCTBYeT MpeACcTABJIeHHOI 0JI0K-cXeme:
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JlelictBue |

Y

OTBETHI:

a) | If ycmoue Then .....

0) | If ycoue Then ...... End If

B) | If Not ycioBue Then .....

BepHnblii oTBeT: a)
2.YcaoBue 3aBepiienusi mukJja Do...Loop While:

OTBETHI:

a) | IUKJ 3aBepIIaeTcs eClid YCIOBHE HE BBHIIIOJHEHO

0) | IMKJI 3aBepHIAETCS €CITU YCJIOBHE BHITIOJTHEHO

B) IUKJI 3aBCPHIACTCS ITOCJIC ONPEACIICHHOI'O KOJINYCCTBA NIAroB

BepHnbiii oTBeT: a)
3.YkaxuTe BApHAHT ¢ NPaBUJIbLHOI 3anuchio B Visual Basic ciexyromeii

¢yuxuuu lg(x) — i

OTBETHI:

a) | Math.Log(x) - (1 / Math.Pow(X, 2))

6) | Math.Log10(x) - (1 / Math.Pow(X, 2))

B) | lgx-1/x"2

BepHpriii oTBeT: 0)
4. KakoB pe3y/ibTaT BbIYUCICHHS BbIPAKEHUS ¢ 00BIYHBIM NPUOPHUTETOM ONEePALMii:
2+2*(3+2)/5-4:

OTBETHI:
a) | -1.6
6)|0
B) |1

Bepuslii oTBeT: 0)



5.K npsambim Metonam pemenusi CJIAY orHocsites:
OtBeTsI:

a) | METOJ IPOCTOM UTEpaITuH
0) | meton Herotona

B) | meron 'aycca

r) | meron ['aycca-3eiinens

BepHsiii oTBET: B)
II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90

Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeIMoJHEHA B paMKax "MPOABUHYTOr0"
ypoBHsi. OTBETHI JaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTUYECKUX PEIICHUMA

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojHeHa B paMKax ""0a30Boro"
YpOBHS. BOJILITUHCTBO OTBETOB JaHbl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIbHBIC
HEJO0CTaTK!

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINOIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PaboTa He BHIIIOJIHEHA WM BBIIIOJHEHA
NIPEUMYIIECTBEHHO HETPaBHIEHO

1I1. IIpaguna évicmaenenus umo2060i O4EeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OalIbHO-PEHTHHIOBOM CHUCTEME AJIS

crynenroB HUY «M3BU» HUToroast orieHKa omnpeaensieTcsi Ha OCHOBAaHUM COOTHECEHUsl TEKYILEen
OLICHKM U OLIEHKH MO MPOMEXKYTOYHOM arrectauuu. Ha ycmoTpeHue npenojaBaTesis OLICHKA IO
MIPOMEKYTOUHOM aTTeCTAIMU MOKET OBITh BBHICTABJICHA MO CPETHEH OLIEHKH TEKYIEro KOHTPOJIS:

"xopomio" - cpeansist orieHka ot 3,8 1o 4,6 "oTiuuHO" - cpeaHss oneHka ot 4,7 1o 5,0.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

5 cemecTp

®opma nposenenus: 3amura KII/KP
|. IIpoueoypa 3aumyumot KII/KP

CryneHT oopMIIIeT KypCOBYIO pabOTy B COOTBETCTBHH C MTPABHIIAMH, YCTAaHOBJICHHBIME B MO,
3amuTa KypcoBoit paboThl MPOUCXOIUT UHANBUAYAIHLHO C HCIIOJIb30BaHHEM KoMIboTepa. CTyneHT
JEMOHCTPHUPYET paboTy MPOrpaMMbI H OITUCHIBAET XOJ BHIITOIHEHUS pa0OThI, P HEOOXOAMMOCTH
KOPPEKTHPYs YCIOBUSI BEIYUCICHH, OOBSICHSET IMOJIy4aeMble pe3yJbTaThl. Bpemst 3amuThl - He
Oonee 15 munyt. [y qomycKa K 3amuTe KypcoBasi padoTa J0KHA OBITh IPEBAPUTEIIHLHO CAaHa
Ha MMPOBEPKY, UIMETh BCE HEOOXOMMBIC Pa3/ieibl K HE HMETh 3aMCUaHHIA.

1. Onucanue wkanvt ouenuganus

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIONIHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PadboTa BeimojHeHa B paMKax ""0a30Boro"
YpOBHS. BOJIILITUHCTBO OTBETOB JaHBl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIIbHBIC
HEJO0CTaTK!

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakxmepucmuxu evinoneHus sHanus: Pabora BeIIONIHEHA B paMKax "moporosoro"”
ypoBHs. OCHOBHasl YacTb 3aJJaHUS BBINOJIHEHA BEPHO. HAa BONIPOCHI YTIIYOJIEHHOTO YPOBHS

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pa60Ta HE BBIITIOJIHEHA HNJIX BBIIIOJIHCHA
MNpEUMYyIICCTBECHHO HEIIPABUIIBLHO

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ [lomoxkeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «M3BU» HUTorosast orieHKa omnpeaensieTcss Ha OCHOBAaHUU COOTHECEHUsl TEKYILEen
OLIEHKHU Y OLEHKH MO MPOMEXKYTOYHOM aTTECTAIUH.
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