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1. ITacnopT KoMIIeKTa OH/Ia OLIEHOYHBIX CPEICTB
1.1. Ob6saacTh NPUMEHEHHSA

KommiekT (oHzna OIEHOUHBIX CPEACTB NpPEAHA3HAYEH AJIS MPOBEPKH PE3yJIbTaTOB OCBOCHUS
yueOnoit aucuumuinHabel OIL.10 YucneHHble MeTOAbI, OCHOBHOM IpodeccHOHalIbHOW 00pa3zoBaTeabHOMN
nporpammsl 1o crieranbHocTi 09.02.07 MH(bOopMaMoHHbIE CHCTEMBI U TPOTPAMMHUPOBaHHE.

B pesynbrare 0CBOCHUS AUCHUILTUHBI 00YYaIOIIUICS JOKEH |

yMeTb:

— UCNOJIb30BaTh OCHOBHBIC YHCIICHHBIE METObI PELLICHUS MATEMATUYECKUX 3a/1a4;

— BBIOMpPATh ONTUMAIIBHBIA YHCICHHBIH METO IS PELICHUS IOCTaBICHHON 3a/1a4H;

— JlaBaTb MaTe€MaTHYEeCKHE XapaKTEPHUCTUKU TOUYHOCTH HCXOAHOM MH(OpPMalUM U OLIEHUBATbH
TOYHOCTh MOJY4E€HHOI'O YHCIIEHHOTO PELICHHUS;

— pa3pabaTeIBaTh AITOPUTMbI U MPOTrPAMMBI JUIsl PEIIEHUS BBIYUCIUTENbHBIX 3ajay, YUUThIBAs
HE00XO0AUMYIO0 TOYHOCTh [1OJIy4a€MOI'0 pe3yJbTaTa;

3HATh:

— METO/Ibl XpaHEHUS YUCEJl B AMATH 3JIEKTPOHHO-BBIUMUCIUTENbHON MaluHbl (1anee — O9BM) u
JEHCTBUS HAJl HUMH, OLICHKY TOUHOCTH BBIYHMCIICHUM;

—  METOJbl  pEIIEHUsT  OCHOBHBIX  MaTeMaTMYeCKUX  3ajad —  HMHTErpUpPOBaHMS,
mudQepeHIMpOBaHUs, PELICHHUs JIMHEHHBIX M TPAHCLEHJIEHTHBIX YPaBHEHUN M CHCTEM YpaBHEHHMH C
noMoIbs O9BM.

Pe3ysbTaThl 00yuenus ®opMbI M MeTOIbI KOHTPOJISI H
(ocBOEHHbIE YMEHHS1, YCBOCHHbIE 3HAHMA) OLICHKH pPe3y/JIbTATOB 00y4eHus!
yMeThb: Otuer 1o npakTHUYeCKon padore

— HCIIOJIb30BaTh OCHOBHbBIC YMCICHHBIC METOIB! | OTyer [0 caMOCTOSTeIbHOM padoTe,
pelIeHrs MaTeMaTUYeCKUX 3ajay;

— BbIOMpPATh ONTHUMANbHBIM UYUCIEHHBIH METOJ
JUIsl pELIEHUs] TOCTABJIEHHON 3a/1a4H;

— JaBaTb MAaTEMaTUYECKUE XapaKTEPUCTUKHU
TOYHOCTH HUCXOJHOM MH(OpPMAMM U  OLICHUBAThH
TOYHOCTb IOJYYEHHOT'O YUCIICHHOTO PEILICHUS;

— pa3pabaTbIBaTh aITOPUTMBI U IPOTPaMMBbI JUIs
pelIeHuss  BBIYMCIUTENbHBIX  3a7ay,  yYUTHIBas
HE00XO0/IMMYIO TOYHOCTb IOJIy4aeMOI'0 pe3yJIbTaTa;

3HATb!

— Meromsl XpaHeHHMs gwcen B mamsatd | OT4er mo npakrtudeckoi pabore
3JIEKTPOHHO-BBIYUCIIUTENLHON ManHbI (1anee — IBM) | Oruet no camocrosTensHoil pabore,
¥ JICHCTBUS HAJl HUIMH, OLCHKY TOYHOCTH BBIYMCICHUH; | TecTupoBaHue,

— METOAbI PCUICHU OCHOBHBIX MAaTEMAaTUYCCKUX HH(l)(i)CpCHHHpOBaHHBII)’I 3a4yeT
3alad  — UWHTerpupoBaHusi, auddepeHIpoBaHUS,
peIIeHUs JTUHEHHBIX W TPAHCICHCHTHBIX YPaBHCHHHA U
CHCTEM ypaBHEHHUI ¢ momoibo IBM.




1.2 CucremMa KOHTPOJISI U OLIEHKH OCBOEHHUSI MPOrpaMMbl Y4eOHOH JUCIIUINJIMHBI

HaumenoBanmue TEMbI, pasacja

®opma KOHTPOJIs

Tema 1. DyieMeHTBI TEOPUHU
MOrpeuIHOCT el

Otuer 1o npakTuyeckou padore:

Beruucnienre morpenrHocTel pe3ynbTaToB
apudmeTnyecKux NeHCTBUHN Hal TPUOIMKEHHBIMH
YHCIIAMH.

OT4er o caMoCTOsATeNbHOU paboTe
TectupoBanue

Tema 2. [Ipuban:xéHHbIe pelIeHUs
aJre0panyecKux ¥ TPAHCHEHACHTHBIX
yYPaBHEHUi

OTyeT no NpakTHIeCKou padbore:

Pemenne anredpanyecKkux v TPAHCIICHICHTHBIX
YpaBHEHUN METOAOM IOJIOBUHHOTO JIEJIEHUS U METOAOM
uTepanun.

Tema 3. Penienue cucTeM JHHENHBIX
aJredpanyecKnux ypaBHeHHU i

Otuer no npakTuyeckout padore:

Pemenne cuctem JIMHENHBIX YpaBHEHUM
pUOIMKEHHBIMU METOAMHU.

Tema 4. UnTepnoiupoBanue u
IKCTPANOJIMPOBaHHE (PYHKIHUH

Otuer no npakTuyeckout padore:

CocraBieHne UHTEpIOJIAUOHHBIX Gopmyn Jlarpanika,
HeroToHa.

HaxosxeHre MHTepIoISLMOHHBIX MHOTOUJICHOB
CIJIalHAMU.

Tema 5. UncieHHOE HHTETPUPOBAHNE

Otuer no npakTuyeckout padore:

Brrancnenue HHTErpajIoB METOAaMH YU CIICHHOI'O
HHTCIPHUPOBAHUS.

Tema 6. UnciienHoe pemeHue
00BIKHOBEHHBIX JU(depeHuInaTBLHBIX
YpPaBHEeHU

OTueT no npakTHUecKoi padore:

[TprMeHeHne YUCIIEHHBIX METOJIOB IS PEIICHHS
JuddepeHIaIbHbIX YpaBHEHUH.

OTyeT Mo caMOCTOSITENHHOM paboTe

Pa3pa0oTka anropuT™MOB ¥ IPOrpaMM ISl PELICHUS
T depeHIMaTbHBIX YpaBHEHUIN YHCIEHHBIMU
METOIaMHU.

1.2.1 ®opmbl utorosoii arrectanuu no [IICC3 npu ocBoeHun y4eOHOH TUCHUIIMHBI

WTOroBelli KOHTPOJIb OCBOCHHBIX YMEHMM M YCBOCHHbIX 3HaHMH mno aucuuiuimHe OIIL.10
UucnenHsie METOABI OCYIIECTBIIACTCA B popMe TudPepeHIIIPOBAHHOTO 3a4€eTa.

1.2.2 Opranu3anus KOHTPOJISI H OLCHKH OCBOCHHS NMPOrpaMMbl Y4eOHOM JMCIUIIIHHbI

K muddepenuupoBanHomy 3adery aomyckaeTcss oOydyaromIMHCs, M3YUYMBIIUI TEOPETUUECKYIO

4acCThb.




2. KoMIUIeKT MaTepPUAaJIOB [IVIsl OLIEHKH OCBOEHHbIX YMEHUI U YCBOCHHbIX 3HAHUI 10 y4eOHOM
aucaumanae OI1.10 UnciaeHHBIE METOALI

2.1 3aganus AJs1 IK3aMEHYIOIIUXCS
OuenuBaeMblie yMeHHS:

— WCITOJIb30BATh OCHOBHBIE YHNCIIEHHBIE METObI PEIICHUSI MATEMATUUECKHX 3a]1a4;
— BBIOMPATh ONTHUMAJILHBIA YUCIICHHBIM METO/I JUIS PEIICHHUS TTOCTABIICHHOW 33]1a4H;

— JaBaTb MATCMATHUUYCCKUC XAPAKTCPHUCTHUKHU TOYHOCTHU HCXOHHOﬁ I/IH(l)OpMaI_[I/II/I n OLCHHUBATH
TOYHOCTD MOJYUYCHHOT'O YHUCJIICHHOI'O PCIICHUA

— p33pa6aTI)IBaTB AJITOPUTMBI U IIpOIrpaMMBbl JJIA PCHICHUA BBIYMCIMUTCIIBHBIX 3aJa4d, YYWUTBIBas
H€O6XOI[I/IMYIO TOYHOCTB IIOJIYHaE€MOI'O pE3yJIbTaTa,

OHeHHBaeMLIe SJHAHUA:

— METOJbl XPAaHEHUSI YUCEJI B MaMSITH AJIEKTPOHHO-BBIYMCIUTEIbHON MaluHbl (nanee — 9BM) u
JICWCTBUA HAJl HUMU, OLIEHKY TOYHOCTU BBIYHCIICHU;

— METO/IbI pelICHUs] OCHOBHBIX MAaTEeMaTHUYECKUX 3a/1a4 — HHTETPUPOBaHUs, MU epeHINPOBAHUS,
pelIeHNs TMHEUHBIX U TPAHCLUEHACHTHBIX YPAaBHEHUH U CUCTEM YpaBHEHMH ¢ momouipro OBM.

2.1.1 3aganue TeopeTHYECKO (TECTOBOI) YacTH

3agaua |
2 -6 2
Jna matpunel A=|—5 14 —3| BBIIOIHHTE:
3 -9 4

1. TToctpouts LU -pasnoxeHHe MaTPHIBI A (FaycCOBO HCKIIOUEHHE 110
CTPOKaM).

C momompro LU -pa3noKeHHs MaTPHIbI A PElIHTh CHCTEMY THHEHHBIX
ypaBHeHHit Ax=b, r1e BekTop b=(6.-16,8)".
3. C nmomompio LU -pa3nokeHHA HAHTH ONpeeTHTeTh MATPHIIEL A.
4. C nomompto LU -pa3iokeHHs HailTH MaTpHILY A
Bri6epute npaBuIbHBINA BapHaHT OTBETA:

(89

Bapuanr A:
(10 ’ R
T D -2
3 ) 3 (1) 3
. 5 _
-1 1 =2, x=|—1|, detA=3, A'=[-= -3 2
3
1 2 1. 1 “1 =9 1
Bapuanr b:
3 3 |
2 0 2 ) (1) - 32 32
3 1 11 7
2 —1 7 , X = 2 .delA:(u‘L, Al: I _\’) _“)
l<2 3 =32 L0 I _;:- -’l~
4 32 32
BapuanT B:



-— -3 5
2 =3 1 ‘ 1) 2
" 11
-5 =1 =2, x=|-1/, detA=2, A7 =|-— -1 2
'3 0o 1) ey 3
-—— 0 1
2 )
Bapuanr I':
r L2
3 6 2 (—1) 5 5 15
59 2
-5 =10 —=4|, x=| 0 |, detA=-30, A~ = it i =i
- 10 10 5
I 3 1) \ 1) =16 =3 1

2.2.1 Bonipocs! Aj1st MOATOTOBKY K AH(GepeHuNPOBAHHOMY 3a4eTy 0 AUCHHUILINHE

OI1.10 YucsieHHBbIE METOABI

09.02.07 Hugpopmayuonnsie cucmemvl u npOpamMmuposanue

IIpu ymeHbII€HNN BABOE 11ara MHTETPUPOBaHUs TOUYHOCTD pemeHuss OJ[Y 4eTbIpexTOYEUHbIM METOA0M
Pynre-Kyrtsl yBenuunBaercs B

a) 4 paza

0) 8 pa3

B) 32 pa3a

r) 10 pas.

YerbipexToueunblii Meron Pynre-KyTtsl npuronen ans pemenus OY
a) TOJIBKO MEPBOTo MOpsIKa

0) TOJILKO BTOPOTO MOpsiIKa

B) TOJIBKO YETBEPTOrO MOpsAKa

r) 11000r0 MopsAKa.

Jls npuBeieHNsI CHMMETPUYHOM 4x4 MaTpUIlbl K TMaroHaIbHOMY BUY METOA0M fxoOu
Heo0XO0IUMO CHENATh

a) 4 mara

0) 6 maroB

B) 16 maros

T') KOJJMYECTBO MIAroB 3apaHee MpeAcKa3aTh Helb3sl.

B metozne SIkoOu coOCTBEHHBIE BEKTOPHI HCXOIHON MATPHIIBI HAXOIATCS KaK

a) CTOJIOIBI MAaTPHUILIbI, IPUBEACHHON K AMArOHAJIbHOMY BUY

0) cTONOILBI MATPHITHI ITIOCKOTO BpPAIICHUS

B) CTOJIOLIBI MAaTPHULIBI OPTOTOHAIBHOTO MTPeoOpa3oBaHusl, KOTOpask MPUBOJUT UCXOAHYIO MAaTPUILY
K IMarOHAJIbBHOMY BUY

') B TOTOBOM BHJI€ COOCTBEHHBIE BEKTOPBI METOJ SIKOOM HE JaeT.

Merton SIkoOu IpUMEHSIETCS [Tl HaX0KJICHUSI COOCTBEHHBIX 3HAUCHHIA
a) CHMMETPHYHBIX MaTPHII
0) OpTOrOHANILHBIX MATPHIL



B) YHUTAPHBIX MaTPHII
T') TIOOBIX KBAJPATHBIX MATPHIL.

[Ipu nmpuBeneHNN UCXOTHOW MATPHIIBI K TMAarOHAJILHOMY BUIY C IMTOMOIIBIO MeToa SIkoOu cymma
BCEX JMArOHAIbHBIX 3JIEMEHTOB Ha Ka)KJJOM Ilare Metoja SIkoou

a) YMEHbIIIAETCS

0) yBenmMmuuBaeTcs

B) HE U3MEHSETCS

I') MOXKET KaK YMEHbIIAThCS, TAK U YBEIMUUBATHCH.

Brrancnenue uHTETpaia paBHOCHIBHO BBIYUCICHUIO

a) o0BEMa J1r00i GUrypHI;

b) muomaau 1060 Gurypsr;

¢) 00BEMa Tena, MoIy4eHHOTO BPallICHHEM KPUBOJIMHEHHON Tparenuu, y KOTOpord X =a, X =b, y =
0,y =f(x);

d) momany KpUBOJIMHEHHOM Tpanenuy, OrpaHuYeHHON JIMHUAMU X = a, X = b, y =0, y = f(x).

CymHocTts MeTo1a CUMIICOHA 3aKJII0YACTCs B TOM, YTO Yepe3 TPH MOCIIEI0BATEIbHBIC OPIUHATHI
pa3dueHus MPOBOAUTCS

a) KBaJpaTU4HAas mapadoa;

b) nrobast KpuBas;

C) CUHYCOU/Ia;

d) runepboma.

MeTobl YHCIICHHOTO HHTETPUPOBAHMUS ISl BBIYUCICHUS IPUMEHUMBI TOT/a, KOTIa
a) HEBO3MOXHO OIPEeNuTh epBoodpazHyto F(x);

b) HEBO3MOKHO ONIPEETUTH MPOU3BOAHYIO f(X);

C) HEM3BECTEH UHTEPBAJl HUHTErpUpOBaHUs [a,b];

d) dynkuus y = f(x) 3agana rpaguuecku.

Hauboiee rpyObIM METOIOM YHCICHHOTO WHTETPUPOBAHUS SIBIISIETCSI METO]]
a) IPSIMOYTOJIbHUKOB;

b) Tpaneumii;

¢) mapabou;

d) Cumrnicona.

HeobOxonumeim ycioBueM npuMeneHus Gopmysn CUMIICOHA SIBISIETCS: YUCIIO TOYEK pa3OueHus
JIOJKHO OBITh

a) YETHBIM YHCIIOM;

b) menbIM YHucIoMm;

C) HEUYETHBIM YHCIIOM;

d) KpaTHBIM «4».

Ecnu h - mar uaterpupoBanus 1o, yeM 6oibiue h Tem

a) TOYHee MoJIyJaTcsi MpUOINKEHHOE 3HAUCHUE MHTETpaa;

b) BbIIIIE MOTPENTHOCTH BHIYUCICHNUN TPUOIMKEHHOT0 3HAaUEHUE UHTETpaja;
¢) 6ombIIe 00HEM BBIUMCIICHUH;

d) Gonbiie yrcno ToYeK pazOHeHusI.

YeM BbI3BaHA HEYCTpAHUMAs IOTPELIHOCTH?

a) Tem, 9T0 MaTemMaTHdecKasi MOJIENb UCCIIEAYEMOT0 00OhEKTa HUKOT/Ia HE YUUTHIBAET BCex 0e3
WCKJIIOUEHUS SIBIICHHUM, BIUSAIONIMX Ha COCTOSIHUE OOBEKTa, M TEM, YTO BXOJAIINE B 3a7auy 3aJJaHHbIe
napaMmeTpsl (dncia Uiy GyHKIIMHN ) U3MEPSI0TCS ¢ KaKOH-1100 OIHOKOM.



6) Tem, uto M00BIC apuPMETHIECKHE OTIEPALIMH HAJT YUCITAMH MPOU3BOASTCS MPU HATUIUH
OrpaHUYCHHOI'0 KOJIMYCCTBA UCIIOJIB3YCMbBIX JI 3alIMCU YHUCCIT pa3psaa0B HO3HHHOHHOﬁ CUCTEMBbI
WCYHUCIICHUSI.

B) TCM, 4TO B PE3YyJIbTATC NPUMCHCHUS YUCIICHHOI'O MCTOJa MOT'YT 6BITL IMOJTYy4YCHBI HC TOYHEIC, a
NPUOJIMKCHHBIC 3HAYCHUST HCKOMOW (DYHKIIMH, JIaXKe €CJIM BCE MPEIITUCAHHBIC METOIOM BBIYHCIICHUS
MpoJieJIaHbl A0COTIOTHO TOYHO.

Uem 00yCITOBIEHO MOSIBIICHHE MOTPEIIIHOCTH OKPYTJICHUS TIPH YUCICHHOM PEIICHUN
OCTaBJICHHOU 3amauu’?

a) Tem, uTo MaTemMaTHYECKast MOJCIIb HCCIIECYyEeMOro OOBEKTa HE MOKET YUYUTHIBATh BCe O€3
HCKITFOUCHMS SIBJICHMS, BIIMSIONINE HA COCTOSHUE O0OBEKTA.

6) Tem, uto MH00BIC apuPMETHICCKHE OTIEPAIIMH HAJl YUCIIAMH MPOU3BOASTCS IMPU HATUIUH
OTPaHUYEHHOTO KOJIMYECTBA UCTIOIb3YEMBIX JIJISl 3aIIUCH YUCEN Pa3psiIOB MO3UIIMOHHON CUCTEMBbI
HCYHCIICHH.

B) Tem, 4T0 B pe3yibTaTe MPUMEHEHHS YUCIIEHHOTO METO/Ia MOTYT OBITh IMOJTYYCHBI HE TOYHEIE, a
MpUOIMKEHHBIE 3HAU€HUSI UCKOMOU (DYHKITUH, 1a)Ke €CIIH BCE MPEANUCAHHBIE METO/IOM BBIYMCIICHUS
MpoJieJIaHbl A0COIIOTHO TOYHO.

B uewm 3akmrouaercs 3a1aya 00paTHOTO UHTEPIOIUPOBAHUS?

a) [Iycts pynkuus y = f(x) 3amgana tabnuneil. TpeOyercs 1o 3aJaHHOMY 3HAYEHUIO QYHKIIUU Y
HATH COOTBETCTBYIOIIEE 3HAYCHUE ApPTyMEHTA X.

0) [lycts pynkuusa y = f(x) 3agana rabnuueii. TpeGyercs HaiiTh QyHKIHIO g(X), pacdeTsl 1O
KOTOPOH JINOO COBMAAIOT, TUOO B ONPEACIICHHOM CMBICIIE MTPHOIIKAIOTCS K JAHHBIM 3HAYCHUSM
bynkun f(x).

B) [lyctp dynkus y = f(x) 3agana tabnuueit. TpeOyeTcst MOCTpOUTH MOJTUHOM BUJA,
MPUHUMAIOIIUI B TOUKAX X1, HA3bIBAEMbIX y3JIaMH, 3HaUeHUsI UHTepHonupyeMol GpyHkuuu f(xi).

HazoBuTe 10CTOMHCTBA ¥ HEIOCTATKH MHTEPHOJSAIIMOHHBIX (hopmyn Jlarpanka.

a) JIocTOMHCTBO — METO/1 HanboJiee MPOCT B MOHUMAHUH U OPTAHU3AIMH BEIYHCIUTESIIEHOTO
nporiecca. OCHOBHOW HEJIOCTATOK METO/Ia — MPU YBEIMYECHHUH YKCIIA Y3JI0B U COOTBETCTBEHHO CTEIIEHU
MHTEPIOJISIIIMOHHBIN MHOTOWIEH Jlarpanka TpeOyeTrcsi CTpOUTh 3aHOBO.

0) 1oCTOMHCTBO — METOJ1 OTHOCUTCS K YHCTY UTEPALIMOHHBIX METOJOB U UMEET HauOOIBIIIYIO
TOYHOCTb UHTCPIIOJIALINHA. OcHOBHOM HEOOCTATOK MCTOAA — MCIJICHHAA CKOPOCTh CXOAUMOCTH, YTO
MPUBOJMT K 3HAYUTEIBHBIM 3aTpaTaM MAIMHHOTO BPEMEHH.

B) JIOCTOMHCTBO — MCMOJIb30BaHNE MHOTOYIEHOB HEBBICOKOTO MOPSAKA U BCIEACTBHE 3TOTO Majioe
HaKOIUIEHHE MOTPEUIHOCTEN B Mpolecce BblurciieHnii. OCHOBHOM HEJOCTATOK METOJa — U3 YKClia
METOJI0OB MHTEPIOJISALUY HarnOoJiee CI0KEH B OpraHU3alluy BEIYUCIUTEIBHOTO MTpoLiecca.

HazoBure o0nact mpyMEeHEHNS HHTEPIIOIUPOBAHUS (PYHKLINH.

a) K unTepnonupoBanuto GyHKIMN Yale BCero NpuoeraroT, Korja NpuxoIuTcs BEIUUCIIATh
3Ha4eHUs1 QYHKIUU B IPOMEKYTOUHBIX TOUKAX, TIPU 3TOM JaHHask GYHKIWS 33/1aHa B TAOJIMYHOM BHJIE H
aHAJIMTUYECKOE BhIpakeHHe (DYHKIIMU HEM3BECTHO. VIHTepnoarpoBaHue NPUMEHSIOT U B ciIydae, Korjaa
aHAJIMTUYECKUI BUJ QYHKLIUU U3BECTEH, HO CJIOXKEH U TpeOyeT 00bpIIoro o0bemMa BIYUCIEHU] AJIs
OIpeJIeJIEHUs OT/AEIbHBIX 3HAUEHUH (PYHKIUH.

6) K uaTepnonupoBanuio GyHKIIHI Yale BCEro NpuoeraroT, KOT/1a MPUXOAUTCS BEIYUCIIATD
MIPOU3BO/IHBIE OT (PYHKIMH, 3aJaHHBIX TaOJIMYHO, UJIM KOT/1a HerocpeAcTBeHHoe auddepeHunpoBanme
(GyHKIMU 3aTpyIHUTEIbHO. VIHTEepronmpoBaHie NPUMEHSIOT U B Cllydyae, KOrja HeoOXOqUMO BBIYUCIUTh
MIPOU3BO/IHBIC OT (PYHKIMH, UIMEIOUIUX Pa3pbIB 2-TO poJa.

B) K nHTEeprionmmpoBanuio GyHKITMN Yalie BCero mpuoeraroT, Koraa TpeOyeTcs Onpee/IuTh
JOMYCTUMYIO TIOTPEIIHOCTh aPTYMEHTOB IO JOMYCTUMOMN MOrpemHocTd GyHKuuu. HTepnoanpoBanue
MPUMEHSIOT U B CIIydae, KOrla HEOOXOIMMO BBIYHCIUTD MOTPEITHOCTD (DYHKITMH HECKOIBKUX
MEPEMEHHBIX MIPU 33JJaHHBIX MOTPEIIHOCTAX apTyMEHTOB.



B ueM coCTOUT CyTh METO/I0B YHUCIICHHOTO HHTETPUPOBAHUS (HYHKIIUHA?

a) CyTb COCTOMT B 3aMEHE MOJbIHTErpalibHOM (yHKIMHU f(X) BcnoMoraTenbHON, HHTETpasl OT
KOTOPOI1 JIErKO BBIYMCIISETCS B 3JIEMEHTAPHBIX (QYHKITUSAX.

0) CyTh COCTOHT B CJIEIYIOUIEM: IPHU 33JaHHOM YHCIIE HHTEPBAJIOB Pa30MCHHUS CIEAYET
PaCMOIOKUTh UX KOHI[BI TaK, YTOOBI MOTYYUTh HaWBBICIIYIO TOUHOCTh HHTETPUPOBAHUSI.

B) CyTh COCTOHUT B TOM, YTO U3 MOJBIHTErpasIbHON (GyHKINH f(X) BBIAEIAIOT HEKOTOPYIO () YHKIIHIO
g(x), IMEIOIIYIO T€ k€ 0COOCHHOCTH, 4TO QyHKIHA f(X), S7IEMEHTApHO UHTETPUPYEMYIO HA JaHHOM
MIPOMEXKYTKE U TaKyI0, 4TOOBI pa3HOCTH f(X)—g(X) nMena Hy>KHOE YUCIIO TIPOU3BOTHBIX.

HazoBute o6nactu npumeneHus GopMyIl YUCIEHHOTO UHTETPUPOBAHHUS.

a) K uncineHHoOMy HHTErpupOBaHHUIO Yallle BCEro NpuOeraroT, KOraa MPUXOANUTCS BEIUUCIISITD
MHTErpanbl oT QYHKIHUH, 3alaHHBIX TAOJUYHO, UITH KOTJ]a HETIOCPEICTBEHHOE HHTETPUPOBAaHUE (PYHKIIUU
3aTPyJHUTEINIBHO.

0) K uyncienHOMy UHTETPUPOBAHUIO Yallle BCET0 MPUOEraroT, KOraa NpUXoIuTCs BBIYUCIATD
3HaYeHUS QYHKIIMH B POMEKYTOYHBIX TOUKAX, IIPU ITOM JaHHAs (QYHKIUS 3a]aHa B TAOJIMYHOM BHJIE U
AQHAJIMTUYECKOE BBIPAXKEHUE (PYHKIIMH HEU3BECTHO.

B) K uncrneHHOMY HHTETpUpPOBAaHUIO YaIlle BCETO MPHOEraT, KOraa TpeOyeTcs OnpeIeInTh
JOMYCTUMYIO MOTPEIIHOCTh APTYMEHTOB IO JIOMYCTUMOM MOTPEIIHOCTH (PYHKIIUH.

HazoBute nocronnctBa Metona ['aycca (MeToaa HauBbICIICH anredpandeckoi TOUHOCTH)
BBIYHMCIICHHS OTIPECIICHHOTO HHTETpaa.

a) Meton ["aycca B psily Ipyrux METOJOB YUCJIEHHOTO HHTETPUPOBAHMS HanboJiee mpocT B
MMOHMMAHUU U OPTaHU3AIMH BRIUUCIUTEIBHOTO Mpoliecca. [Ipu 3Tom ecTh JieTko onpeensieMas OleHKa
MOTPELIHOCTH.

0) B meTone Maycca oTpe30ok nHTErprpOBaHUs pa3OMBAETCs HA N PaBHBIX UHTEPBAJIOB B OTJIMUHE
OT JPYTUX KBAaAPATYPHBIX (POPMYII, B KOTOPBIX aOCHUCCHI X1 MOJOUPAIOTCS UCXOMAS U3 COOOpakeHU
TOYHOCTHU U, BOO6HI€ TOBOPA, ABJIAKOTCA NUPppalOHAIIBHBIMU YU CJIIaAMU.

B) Jlns1 GyHKIIMIT BBICOKOM TTaKOCTH MPU OJMHAKOBOM YHCIIE y3JI0B MeTo/ ['aycca gaer
3HAYUTEIBHO 00JIee TOUHBIE PE3yJIbTAThI, YeM JAPYTHue METOJIbI YHUCICHHOTO HHTETprpoBanus. [Ipu sTom
JUTS TIOJTYY€HHUS OTHOM | TOM ke ToYHOCTH 1o (hopmyiie ['aycca HE0OXO0AMMO BBIMTOTHUTH MEHBIIIE
onepanuu.

[TpoBenuTe cpaBHEHUE POPMYJT YUCICHHOTO HHTETPUPOBAHUS 110 TOUHOCTH HA OCHOBAaHUU
OCTaTOYHBIX YJICHOB ()OPMYIL.

a) ®opMyia npsIMOYTOJIbHUKOB 00€CIIEYnBAET BBICOKYIO TOYHOCTh IIPU HEOOJIBIIIOM YHCIE Y3JIO0B,
gyeM ¢opmyssl CUMIICOHA U Tpaneluid, a mociaeHue — 0oyiee TOUHbIe pe3ynbTaThl, ueM Gopmyna ['aycca.
Opnnako utst QYHKIIMHA MaJIOH TJIAAKOCTH, UMEIOMINX JIUIIE |-10 MK 2-10 TIPOU3BOIHYIO, a TAKXKe IS
(byHKIMH ¢ pa3pbIBaMM IPOU3BOIHBIX MPOCThIE GopMyIbl HHTErpupoBanus (I'aycca, Tpanenuu u
CumMIicoHa) MOTYT JaBaTh IPUMEPHO TY e TOUHOCTh, UTO U (hOpMyJia IPSIMOYTOJIbHUKOB.

6) [nst pyHKIMI UMEIOIIMX HETIpepbIBHBIE TPOU3BOIHBIE JOCTATOYHO BBICOKOTO MOPSIKA IPU
OJIMHAKOBOM uucie y3i10B popmyna ["aycca naet 3HaunTeNnbHO 0oJiee TOUHBIE PE3YJIbTAThl, UeM popMylia
Cumincona, a mocieHsst — 0ojiee TOUHbIE Pe3yNbTaThl, YeM (hOPMYJIbl IPSIMOYTOJIbHUKOB U Tparenuii.
[Ipu 3TOM 1151 TOTY4YEeHMSI OAHOM U TOM ’K€ TOUHOCTHU 1o popmyse ['aycca He0OX0IMMO BBIIIOJIHUTh
MeHbIIIe onepanuii, yem no ¢popmysne CUMIICOHA, a IO MocieIHel — MeHblIIe, 4YeM 1o (GopMyJie Tpareuii.

B) AHanu3 GpopMys1 YUCIEHHOTO UHTETPUPOBAHUS TOKA3BIBAET, UTO JIIsl PYHKIIHI BHICOKOM
IJIQIKOCTH KBajipaTypHas popmMylia Tpaneuuii sBiseTcss Hanbosee TOYHOH 10 CpaBHEHUIO ¢ GopMyIaMu
lNaycca u Cummncona). OgHako it GyHKIUN ¢ pa3pbIBaMH MPOU3BOJIHBIX HAMOO0Iee TOYHOU SIBIISIETCS
0oee cioxHast GopMylia IPSIMOYTOJIbHUKOB.

B yem mpenmymiecTBo Meto1a 3eiaers Ui peleHusl CUCTEMbl IMHEHHBIX anredpanyecKux
YpaBHEHUH Iepe]] METOIOM IIPOCTON UTEPALUH?

a) Jlaet O0JIBIION BBIMTPHIII B TOUHOCTH, TaK Kak, BO-TIEPBBIX, METOJ 3eiiienst CyleCTBEHHO
YMEHBIIAET YUCIIO YMHOKEHUW U JEIIEHUH, BO-BTOPBIX, IO3BOJISET HAKAINIMBATh CYMMY IPOU3BEACHUN
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0e3 3aIiCcH MPOMEKYTOYHBIX PE3yIIbTaTOB.
0) Meton 3eiiens ABISIOTCS aOCOTIOTHO CXOIAIUMCS, T.€. II1 HEro HeT HeOOXOAUMOCTH
BBOJIUThH JIOCTATOYHBIC YCIIOBUS CXOJUMOCTH B OTJIUYHME OT METO0J1a IPOCTON UTEPALIHH.

Jlnis perieHus cucTeM JIMHEUHBIX alreOpandyeckux ypaBHEHHM Kakoro BUaa pa3paboTaH METOA
IIPOrOHKH?

a) Meroa mporoHku pazpaboTaH /sl peIlieH s CUCTEM JIMHEHHBIX alreOpanyeckux ypaBHEHUH C
pa3pexeHHON (UMb Maas A0S SJIEMEHTOB MAaTPHIIBI OTJIMYHA OT HYJA) MaTpHuien ko3dduimueHTos.

6) Meron nporoHku pa3zpaboTaH Ui PEeLIeHHUs CUCTEM JIMHEHHBIX areOpandeckux ypaBHEHUI ¢
TpeXAMaroHaJIbHOW MaTpuLied KO3 PpULHEHTOB.

B) Meroa nporoHku pa3paboTaH 1Js peLIeHHs] CUCTEM JIMHEWHBIX alredpandyeckux ypaBHEHUH C
arnepuoJuecKoi MaTpuLied KO3 PHUIHEHTOB.

Onummmre MeTo ["aycca penienns CucTeMbl JIMHEWHBIX alredpandeckux ypaBHEHUH.

a) B ocHOBE TaHHOrO METO/A JEKUT UAES NTOCIE0BATEILHOTO UCKIIFOUEHUS! HEU3BECTHBIX.
Pemenue cuctemsbl pacmagaeTcs Ha Ba 3Tamna: 1) mpsMoii X0/, KOTaa UCXOJHas cUcTeMa IPUBOJUTCS K
TPEYTOIbHOMY BHUJIY; 2) TOTy4eHHBIC KOAPDHUIIUEHTHI IPU HEU3BECTHBIX U MPABHIC YaCTH YPABHCHHIA
XpaHatcs B namsatd OBM u HCTOIb3yIOTCS IPU OCYILIECTBICHHH 0OpaTHOTO X0/1a, KOTOPBIH 3aKII0YaeTcs
B HAaXOXJEHUH HEU3BECTHBIX U3 CUCTEMBI TPEYTOJILHOTO BUA.

0) 3ajanHas cucTeMa JIMHEHHBIX YpaBHEHUN KaKUM-THO0 00pa3oM MPUBOAUTCS K
SKBHUBAJIEHTHOMY BUAY. McX0/s U3 MpOU3BOJILHOTO HAYAIBHOI'O BEKTOPA, CTPOUTCS UTEPALIMOHHBIN
npouiecc. [Ipu BBIMOTHEHUN JOCTATOYHBIX YCIOBUN CXOJUMOCTH, MOJTYyYaeTcs MOCIe0BaTeIbHOCTh
BEKTOPOB, HEOTPAHUYHO MPUOIMKAIOIINUXCS K TOUHOMY PELIEHHUIO.

B) Ecniu marpuna ko3 puiirieHToB A HEBBIPOKACHHAS (OTPEACTUTENb STOW MAaTPUILIBI HE pPaBEH
HYJII0), TO UICXO/HAsI CHCTEMA UMEET €IMHCTBEHHOE pPEIICHHUE.

[Touemy MeTOa MPOCTOM UTEPALIUU PEIICHUS CUCTEM JIMHEHMHBIX aJIreOpandecKuxX ypaBHEHUN
Ha3bIBAETCS CAMOMUCIIPABIIIOIUMCS ?

a) [ToToMy 4TO JIJIs1 JTaHHOTO METO/A BBOJSATCS IOCTATOYHBIE YCIOBUSI CXOJIUMOCTH.

6) [Toromy uTO OTAENBHAs OMINOKA, JOMYIIEHHAs IPU BBIYUCICHHSX, HE OTpaXKaeTcsl Ha
KOHEYHOM pe3yibTare, T.K. OIIMO0YHOE MPUOIIMKEHIE pacCMaTPpUBAETCsl KaK HOBBIM HadaJIbHBIM BEKTOP.

B) [ToTOMY 4TO NpH UCIIOIB30BAHUH JJAHHOTO METO/1a CTPOUTCS OTAEIbHAs Mpolleypa,
WCIPABIIAONIAs JTF0ObIE OUTMOKH, TOMYIIEHHBIE IIPU pacyeTax.

KakoBbl HeTOCTaTKH pelICHUs] CUCTEMbI ypaBHEHUH 110 TipaBuity Kpamepa?

a) JlanHOe mpaBUJIO pa3paboOTaHO U MPUMEHHMO JIUILb JJISl PEIIEHUs] CUCTEM JIMHEHHBIX
anredpanveckux ypaBHEHUH C TpeXuaroHaibHON MaTpuleil K03 PUIreHToB.

0) Peanu3zarus 1aHHOTO METO/1a B BUJIE BBIYMCIUTEIBHOM MPOLEAYPhI TPEOYeT BHIITOTHEHUS
3HAYUTENIBHOTO KOJIMYECTBA apU(PMETHUECKHUX ONEepaliii U COOTBETCTBEHHO OOJIBIIMX 3aTPaT MAILIMHHOTO
BpeMmeHu. Kpome Toro, oH 04eHb 4yBCTBHUTEJIEH K OIIMOKAM OKPYTJICHHUS.

B) JlaHHBII MeTO/1 JaeT MEHEee TOYHbIE PE3YyJIbTaThl, UEM JAPYTUE METO/bI PEILIEHUSI CUCTEM
JMHEWHBIX anredpandeckux ypaBHeHUH. [Ipu 3ToM TpeOyeTcst BHIOIHEHUE JKECTKUX JOCTATOUHBIX
YCJIOBUM CXOJIMMOCTH.

B dyem 10CcTOMHCTBO M HEeOOCTATOK MeTo1a Hpr0TOHA HAX0XKIEHUSI KOPHEW HEJIMHEHHOTO
ypaBHEHHUsA?

a) Meton HeroTOoHa BechMa OBICTPO CXOUTCS, TOYHOCTh KaXKIOTO MPUOJIMIKEHUS B 3TOM METOJIE
MPOIOPIIMOHANIbHA KBAIPaTy TOYHOCTH Mpeabiyiero. OCHOBHOM HEIOCTATOK METO1a — HE0OXOIUMOCTh
JIOCTaTOYHO TOYHOTO HAYAJILHOTO MPUOJIIKEHUS.

0) Meton Hpi0TOHA OTHOCUTCS K YHCTY UTEPALIMOHHBIX METOAOB BTOPOTO MOPSIKA U UMEET
HanOOJIBIITYI0 TOYHOCTh HAXO0K/ICHUS KOpHEW HeTMHEHHOTO ypaBHeHHs. OCHOBHOM HEIOCTATOK METOJIa —
MeJJIEHHasi CKOPOCTb CXOJAMMOCTHU, YTO MPUBOAUT K 3HAYUTEIBHBIM 3aTpaTaM MAIIMHHOTO BPEMEHH MPHU
PELIEHUH CJIOKHBIX HEJTMHEUHBIX YPABHEHUH.
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B) Meton HproToHa B psiTy UTEPAIIMOHHBIX METOJIOB HAXOXKIEHUS KOPHEH HETMHEHHOTO
YpaBHCHUA HaI/IGOHee MMpOCT B OpraHu3alii BIYUCIIUTCIBHOI'O IIpOIeCCa. OcHOBHOM HEOOCTAaTOK METOAA
— IOCTaTOYHO MEAJIEHHasi CKOPOCTh CXOUMOCTH.

[TpoBenuTe cpaBHEHUE METOAOB AesieHus oTpeska nonouam (JJOIT) u Herotona no paznuyHbsiM
KpUtepusM (YHUBEPCAIbHOCTb, CKOPOCTh CXOAMMOCTH).

a) Meton HeroToHa o0s1aaet 6omblielt yHUBepcallbHOCTHIO, yeM MeToa JJOI1, T.x. cxomumocThb
3aBHCHT TOJILKO OT BEIOOpA HAYalIbHOU TOUKH. Berancnenus metogom 1Ol MOXHO HAYUHATH UG C
0Tpe3Ka, Ha KOHIaX KOTOpPOoro (GyHKIMS UMEET pa3Hble 3HaKH, a BHYTPU 3TOT0 HHTEpBaia HEMPEPHIBHBIE
MPOU3BOJIHBIE 1-T0 U 2-r0 nopAakoB. [lpu pemeHnn NpakTUYECKUX 3a/1a4 HE BCET/Ia Y1aeTCsl IPOBEPHUTH
BBITIOJTHEHUE HEOOXOIMMBIX OTPaHWUYEHUH Ha BEIOOD mogo0Horo naTepBayia. Omxaako meton JJOIT
o0rnanaet Oosiee BHICOKOW CKOPOCTBIO CXOAMMOCTH.

0) bonee ynusepcanbabiM siBasieTcst metoA JJOI1. OH rapanTupyeT noiayyeHue peeHus Juis
o000l HenpepbiBHOH GyHKIMHK f(X), eciu HaiiIeH HHTepBajl, HAa KOTOPOM OHa MEHSET 3HaK. MeTo
HeroTona npeabssiser kK GpyHKIuu O6oee sxecTkue Tpedoanusi. Cxoaumocts Metoaa HeroToHa
CYLIECTBEHHO 3aBHCUT OT BbIOOpa HayalbHOU Touku. [Ipu peanuzanuu 1aHHOrO METO/1a HE0OXOIUMO
MpeyCMaTPUBATh BEIYMCIICHUE MTPOU3BOIHBIX (DYHKITUH JUTsl OPraHU3allii UTSPAIMOHHOTO TIpoIiecca U
MIPOBEPKHU YCIOBHUI CXOAUMOCTH. BaykHBIM MpenmMyIecTBOM MeToa HproTOHA SBNIsIeTCS BBICOKAs
CKOPOCTh CXOAMMOCTH, 00€CTICUnBArOIIas 3HAYUTEIBHYI0 9KOHOMHUIO MAITMHHOTO BPEMEHHU TP PELICHUN
CJIOKHBIX HETTMHEHHBIX YPaBHEHUU.

B) Meroast Hetorona u JIOIT uMeroT 0IMHAKOBBIE HEOOXOAMMBIE M IOCTATOYHBIC YCIIOBUS
CXOAMMOCTH, IOATOMY IPUMEHUMBI B OJIMHAKOBLIX ycnoBusax. Oanako meron J1OI1 obnagaer nuHeiHON
CKOPOCTBIO CXOJIUMOCTH, IIOSTOMY BEChbMa OBICTPO CXOAUTCS B OTIAWYHE OT MeTo1a HproTOHa, KOTOPBIiA
o0JaaeT NMUIIb KBaJpaTUYHONW CKOPOCTHIO CXOAMMOCTH.

B 4yeM 10CTOMHCTBO HESBHBIX METO/I0B pelieHus 1uphepeHInanbHbIX YpaBHEHHNH?

a) B Tom, uTO HesBHBIE METO/bI B OOJIBIIMHCTBE CIIy4aeB a0COIIOTHO YCTOWYMUBHI.

6) B TOoM, 4TO HesIBHbIE METO/IbI B OOJIBIITMHCTBE CITy4yaeB SBISAIOTCS 00Jiee MPOCTHIMU B
peajin3aluy B BUJIE IPOTPAMMHOIO IIPOJYKTA.

B) B ToM, 4TO HesiBHBIE METOABI HE TPEOYIOT Ha KaX/I0M IIare pelieHus] HeTMHEHHOTO ypaBHEHHUS.

Kakas koHeuHO-pa3HOCTHas cxema, allpoKCUMHUpYoias AuddepeHnnaibHoe ypaBHEHHE B
YaCTHBIX [TPOU3BOJIHBIX, HA3bIBATCS COTIACOBAHHOM?

a) CornmacoBaHHOM Ha3bIBAaeTCS PA3HOCTHAS CXEMa, alllIPOKCUMUPYIONIAs YPAaBHEHUE B YACTHBIX
IIPOU3BO/IHBIX, €CJIM IIPU U3MENIBYEHNU CETKH MOTPEIIHOCTh alllPOKCUMALMU CTPEMUTCS K HYJIIO.

6) PazHocTHas cxema Ha3bIBaeTCsl COTIACOBAHHOM, €CJIM Ha KaXKAOM IIare o MapIieBoi
KOOpJuHaTe J00as omrlKa He BO3pacTaeT Mpy Mepexo/ie OT OJIHOTO I1ara K Ipyromy.

B) CoryiacoBaHHOM CXeMO Ha3bIBAETCsl pa3HOCTHAsI CXeMa, 00ecIeunBarolasi TOUHOE
BBITIOJTHEHUE 3aKOHOB COXPaHEeHMsI (MCKIII0Yasi MOrPEIIHOCTH OKPYTJIEHHs) Ha JIF000# ceTKe B KOHEUHOH
o0J1acTH, coaepKallei MpOu3BOIbHOE YUCIIO Y3JI0B Pa3HOCTHON CETKH.

Kakas 3amaua a1 ypaBHEHUN B YaCTHBIX MPOU3BOAHBIX HA3BIBAETCS KOPPEKTHO MOCTABICHHOU?

a) 3ajaya s ypaBHEHUN B YaCTHBIX MPOU3BOAHBIX HAa3bIBAETCSI KOPPEKTHO MOCTABIIEHHOM, €Ciu
BBITIOJHSAIOTCS YCJIOBHSI YCTOMUMBOCTH U COTJIACOBAHHOCTH.

0) 3amaya JUIsl ypaBHEHHM B YaCTHBIX MPOU3BOJIHBIX HA3bIBAETCSI KOPPEKTHO MOCTABICHHOM, €CIIn
OHA UMEET EIMHCTBEHHOE PEILIEHUE, HEIPEPHIBHO 3aBUCHIIEE OT HAYAJIBbHBIX U TPAHUYHBIX YCIOBHM.

B) 3ajaya JJi ypaBHEHUH B YaCTHBIX MTPOU3BOHBIX HA3bIBAETCS KOPPEKTHO IMOCTaBICHHOM, €CITN
HayvaJbHbIC U TPAHUYHBIC YCIIOBHS OMpEeNICHbl M HEMPEPHIBHBI B 33JaHHOM 001aCTH.

Kakas koHeyHO-pa3HOCTHAs CXeMa Ha3bIBaeTCs cllabo HEyCTOMUMBOM (YCTOWYMBOI)?

a) Ecnin oTenpHas mOrpenIHoCTh OKPYTJIIEHHS PACTET (HE pacTeT), TO pa3HOCTHAs cXeMma
Ha3bIBaeTCs c1ab0 HeyCTOMYNBOMH (YCTONUNBOIA).

6) Eciu mpu u3mMenbueHNH CeTKH MOTPEIIHOCTh alMPOKCUMAIMK CTPEMUTCS K HYIIO (€AMHHUIIE),
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TO Pa3HOCTHAs CXeMa Ha3bIBAETCs C1ab0 HEYCTOWUNBON (YCTOHYUBON).
B) Ecnu nonHas morpenHocTs OKpYTJIeHUs pacTeT (HE pacTeT), TO pa3HOCTHAsI CXeMa Ha3bIBaeTCs
cnabo HEeyCTOWYNBOH (YCTONYIMBOIN).

Kakue ¢pusnyeckne npoueccs ONMUCHIBAIOT YPABHEHUS B YACTHBIX MPOU3BOJHBIX AJIUIITHYECKOTO
Tuna?

a) YpaBHEHHs B YACTHBIX POU3BOJHBIX JUIMIITUYECKOTO TUIIA OOBIYHO OMUCHIBAIOT
YCTaHOBUBIIUECS IIPOLIECCHI.

0) YpaBHEHMsI B YACTHBIX TPOU3BOAHBIX SJUIMITHYECKOTO TUIA OOBIYHO ONMUCHIBAIOT OJJHOMEPHBIE
JUHAMHYECKHE ITPOLIECCHI.

B) YpaBHEHUS B YACTHBIX IIPOU3BOIHBIX SJUIMIITUYECKOTO TUIIa OOBIYHO OMUCHIBAIOT
HEYCTaHOBUBIIMECS MPOLIECCH], HO 30HA 3aBUCMMOCTH UX PELICHUH B OTIIMYHME OT IMIEPOOINIECKUX
YpaBHEHUH HE OrpaHU4YCHA.

YKa)xXuTe METO/IbI MOCTPOSHUS] KOHEYHO-PA3HOCTHBIX CXEM, alllMPOKCUMHUPYIOIINX
muddepeHanbHOe ypaBHEHHE B YACTHBIX MPOU3BOIHBIX.

a) Meroasr: 1) paznoxenue Qynkiuii B psig @ypoe; 2) nuddepenunanbheiii Meton; 4) Metox
KOHEYHOT0 00beMa.

6) Meronsr: 1) pasnoxkenue pynkumii B pan Teinopa; 2) uaTepronsuus GyHKIUH TOIMHOMAMHY;
3) uHTErpaNbHBI METOA; 4) METOJ] KOHTPOJIBHOTO 00BEMa.

B) Mertoasl: 1) mpocToii siBHBIN MeTox Dittepa; 2) merox Jlakca-Benapodda; 3) meton
UCIIOJIb30BaHUS pa3HOCTEl MpoTuB NoToka; 4) metox Kpanka-HukoncoHa.

Jaiite onpeneneHre MapieBol 3a1a4u [l ypaBHEHUH B YaCTHBIX IPOU3BOIHBIX.

a) 3aava Ha3bIBACTCSI MAPIIIEBOM, €CITM PEIICHIE YPAaBHEHHSI B YACTHBIX MPOU3BOAHBIX BHYTPH
HEKOTOPOi 061acTu onpeenseTcs JUIb YCIOBUSIMH HA TPAHUIE 3TOH 00JIaCTH.

0) 3ay1aua Ha3BIBACTCS MapPIIEBO, €CITM HA TPaHUIle 00IaCTH 33JjaHa IMHEHHAs KOMOWHAIUS
MCKOMOH (PYHKIIMH U €€ MTPOU3BOIHOM M0 HOpMAaIH K TPaHUIIE.

B) MapuieBoii Ha3bIBaeTCs 3a7a4a, B KOTOPOH TpeOyeTcsi HalTH pelleHrne ypaBHEHUS B YaCTHBIX
MIPOU3BO/IHBIX B HE3aMKHYTOM 00J1aCTH NPY 33JaHHBIX TPAHUYHBIX M HAYaJIbHbBIX YCIOBUSX.

bnok 2 (ymeTs)

Jana 4x4 matpuna, y KOTOpOi OTJIMYHBI OT HYJs TOJbKO aneMeHTsl A[1,2]=1, A[2,1]=-1,
A[3,4]=1, A[4,4]=1. Kakoii u3 HIKETIEPEUHCIICHHBIX BEKTOPOB SIBJISIETCS] €€ COOCTBEHHBIM BEKTOPOM?

a) [0,1,0,1]

0)[1,1,1,1]

B) [0,0,1,1]

r) [0,0,1,-1].

BobrunicnuThe MHTETpal 0 METOY «JIEBBIX» MPSIMOYTOJIBHUKOB € TOUHOCTHIO =0, 1

a) 4,10

b) 2,05

c) 1,34

d) 2,84

W3BecTHO, uTO MHTErpHpyeMast GyHKIMS — TMHEHHas1, 00JacTh HHTerpupoBanus [-1, 1],
Tpebyemasi TouHOCTh He MeHee 0,01, nHTerpupoBaHue MPOU3BOIUTCI METOAOM Tpaneruid. Kakoe
MUHHMaJIbHOE KOJIMYECTBO IIAaroB HEOOXOIUMO IS TOCTUKEHHUS 33 JaHHOW TOYHOCTH?

a)l

b) 200

c) 100

d) 400

3apaHee U3BECTHO, YTO (PYHKIIMSI OMUCHIBAETCS MTOJMHOMOM BTOPOI cTeneHu (KBaApaTHBIM



ypaBHCHHEM). YKa)KUTE METO/T (M3 YHCIIa PACCMOTPEHHBIX ), KOTOPBIN TO3BOJIUT BBIYUCIIUTD
OTIpeIeTICHHBIN HHTETpal 0€3 MOrPEITHOCTH (TIOTPEITHOCTh OKPYTIICHUS HE YUUTHIBAT).

a) metos CUMIICOHA;

b) MeTon Tparnenuii;

C) METOJT «IEBBIX» MPSIMOYTOJIbHUKOB;

d) MeTo «cpeTHUX» MPSIMOYTOTHBHUKOB.

Hexotopsie Benuunsl t = 0,34 u k = 0,42 usmepens! ¢ TouHoctsio 10 0,01. Haiitn abcomoTHyIO
1 OTHOCHTEJIbHYIO ITOTPEITHOCTH B ONpeeieHr: BemuurHbl d = tek = 0,1428.

a) A6comotHas norpemHocTs = 0,0075 , otHOCHTENBHAs TTorpertHocTh = 0,053.

0) AbcomtotHas norpemrHocTh = 0,0077 , oTHOCUTENBbHAS TTorpermHocTh = 0,051.

B) AGcomoTHas norpemHocTh = 0,0077 , oTHOCcHTENbHAs morpemHocTs = 0,054,

OrnpeaenuTh OTHOCUTENBHYIO IMMOTPEITHOCTh TPUOIHMKEHHOTO Yrciia b =2,3254 mo ee
abcomoTHON norpemHoctyd Ab = 0,01, mpeBapUTEIBHO OKPYTIIMB YUCIIO b 10 BEPHBIX 3HAKOB.

a) OtHocurenpsHas norpemrHocts = 0,0078.

0) OtrHocutenbsHas norpeurHocts = 0,0043.

B) OTHOCHUTENbHAS TTorpemHocTh = 0,0143.

O6wem V = 2,385 M3 u utotHOCTh p = 1400 K1r/M3 00pasia u3MepeHsl ¢ TOYHOCTHIO 10 1 1v3 u 1
Kr/M3 cooTBeTCTBeHHO. HaliTu abCONMIOTHYIO U OTHOCUTENbHYIO MOTPEIIHOCTH B ONPEACTICHIUH MaCChI
obpasza m = V-p = 3339 kr.

a) AGcommoTHas morpemHocTsb = 3,895, oTHOcHTeNbHAsK morpemHocTs = 0,0012.

0) AOconroTHas norpenrHocTs = 3,786, oTHOocuTenbHas norpemHocts = 0,0011.

B) AGCOIIOTHAS OTPEIIHOCTh = 3,657, oTHOCUTebHas norpemtHocts = 0,0010.

Hanst uncna a = 1,137 u b = 1,073 ¢ abcomorubimMu norpenrHoctsamu 0,011. Ouenuts
MOTPEITHOCTh UX Pa3HOCTH ¢ = a — b.
a) 0,011. 0) 0,022. B) 0,001.

ITo mporuno3y 1983 r. no0Okiua HeTu B 3anagHoi EBporne nomkHa Obina coctaButh B 1980 1. — 2,6
MJTH. O6appeneit/cyT., B 1985 r. — 3,9 M. 6appeneit/cyt. u B 1990 r. — 3,2 muH. 6appeneit/cyt. Ucnonb3ys
MHTEPHOJAIMOHHBIN monmHOM Jlarpanika, paccuMTaTh JaHHBINA MOKa3aTenb Ha 1988 r.

a) 3,720 muH. Gappenei/cyT.

6) 3,894 muH. Gappeneit/cyT.

B) 3,643 muH. 3,894 MiH. Gapperneii/cyT.

C Kakoi TOYHOCTHIO MOXKHO BBIUHCIUTH 110 HHTEPIIOIAIIMOHHOM Gopmyiie Jlarpanxka In 100,5 mo
n3BecTHBIM 3HaueHUsAM In 100, In 101, In 102 u In 103.
a) 4,5:10-5; 0) 6,7-10-7, B) 2,3-10-9.

Boruncnuth npubnukeHHoe 3HaYeHne uHrerpaia pynkuuu 1/x ot 1 1o 5 no popmyne tpaneunit
mpu n = 4.

a) 3Hauenue uHTerpana = 1,628.

6) 3nauyeHue uHTerpana = 1,683.

B) 3HaueHue uHTerpayia = 1,647.

OnpenenuTh BEIMYUHY IIara h 1mo oImeHKe 0CTaTOYHOTO WICHA JIJIsl BRIYHCIICHHS HHTETpaia
¢dbysakmun 1/(1+x”2) ot 0 1o 1 mo ¢popmyne Tpanenuii.
a) h=1,49. 6) h=0,79. B) h =0,96.
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3.  CIIMCOK UH®OPMALIHUOHHBIX HICTOYHUKOB

Ilepeyens pexoMeHayeMbIX y4deOHbIX HM3AaHuil, WHTepHeT—pecypcoB, AONOJHUTEIbHOM
JINTEpPaTypbl:

OcHoBHas iMTEeparypa:

1. Yucnennsle MeTOABI U mporpammupoBanue: yued. mocodue / B.JI. Konnaes; nmox pen. npod.
JL.I'. I'arapunoii. — Mocksa: U «®OPYM»: UHDOPA-M, 2022. — 336 c. — (Cpennee npodeccuoHanbHOe
obpazosanue). ISBN 978-5-8199-0779-5. — URL.: https://znanium.com/catalog/product/1794612.

2.Yucnennsie metonpl: yueOHuk / B. JI. Cnabnos. — Cankr—IlerepOypr: Jlans, 2020. — 392 ¢. —
ISBN 978-5-8114-4549-3. — URL.: https://e.lanbook.com/book/ 133925.

3.Yucnennsie Metonbl: yuebunk / H. C. baxsanos, H. I1. Kuakos, I'. M. KoGenbkoB. — 9-¢ u3m.
— Mocksa: Jlabopatopust 3nanwmii, 2020. — 636 c. — (Kimaccuueckuit ynuepcuteTckuii yueOHuk). — ISBN
978-5-00101-836-0. — URL.: https://znanium.com/catalog/product/1087429.

JlonoIHUTeIbHAS JJUTepaTypa:

1.Yucnennsle MeTOIBI: yueOHOE 1mocobue utst cpeaHero npodeccruonanpsHoro odpaszosanus / O.
B. TI'atemok, 1. K. Ucmaunos, H. B. MantokoBa. — MockBa: WU3narensctBo FOpaiit, 2020. — 140 c. —
(ITpodeccnonanproe odpazosanue). — ISBN 978-5-534-07480-2. — URL: https://urait.ru/bcode/453080.

2. Metoapl U cpecTBa MPOSKTUPOBaHUS WH(POPMALMOHHBIX cUCTeM: ydeOHoe mocobue / H.H.
3abotuHa. — MockBa: UH®PA-M, 2020. — 331 c. + [om. marepuansl [DIEKTpOHHBIH pecypc]. —
(Cpennee npodeccuonanpaoe odopasosanue). — ISBN 978-5-16-015597-5. — URL.: https://znanium.com/
catalog/product/1043093.

HNurtepuer-pecypebr:  Ilepeyenr HHTepHeT-pecypcoB, He00XOAMMBIX /JJIsl OCBOCHHUS
AUCHMILTUHBI

Jnis ocymiecTBiIeHNs: 00pa30BaTeIbHOIO MpoLecca Mo TUCIUITIIMHE, UCTIOIb3YIOTCS CIeAYIOIIne
aneKTpoHHbIe OubIHoTeynbie cucteMsl (OBC):

1. https://znanium.com/

2. http://urait.ru//

3. https://e.lanbook.com/

Jnist ocymiecTBiIeHns 00pa30BaTEeIBLHOTO MPOIIEcca O TUCIUILINHE, HCIIOIB3YIOTCS CIIEAYIOIINE
npodeccruoHaabHble 0a3bl JaHHBIX:

1. OGmepoccuiickuii MaTeMaTHueCcKuil mopran www.mathnet.ru.

2. HayuHnas snexTpoHHas 6ubianoreka www.elibrary.ru.

3. Mar6ropo: pemieHus 3aja4 1o BeIclIed MaTeMaTuke www.matburo.ru.

4. DnexTpoHHas 6ubiMoTeka yueOHbIX MatepuaioB www.nehudlit.ru.

5. Maremaruueckwuii cait http://www.math.ru/.

6. Uuadopmanmonnas cucrema «EnnHOe OKHO JoCTyna K 0Opa3oBaTelbHBIM peCcypcamy.
http://window.edu.ru/window.
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