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

Hanpagsienne noaroroku/cnenuanbHocts: 01.03.02 [pukiagHas MaTeMaTHKa H HHGOPMATHKA

HaumeHnoBanue o0pa3oBaTe/ibHOI mporpaMMsbl: MaTemMaTu4yeckoe U MporpaMMHoe odecnedeHue
BBIYHCIUTEIbHBIX MAIIMH M KOMIIBIOTEPHBIX ceTei

YpoBeHnb 00pa3oBaHus: Bbiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

OHCHO‘IHLIC MaTepHualbl
o IMCIOMIIJIMHE
YucjieHHbIe METOAbI

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»
CeeneHuna o enagensue L3N M3KU

L % Bnageneu AmocoBa O.A.
Pa3pa6OTLH/IK * MoK ¢ WaeHTUdMKaTOp Rf7ad01b5-AmosovaOA-b62f9924 O.A AMOCOBa
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB o - Ceeaenun o Bnagensue L3N M3K M'®'
00pa3oBaTCIbHOU Saaaiii) Bragenen Yeperosa M. 0.
HpOI‘paMMBI * Mal + WaeHTudHKaTop R9267877e-CherepovaMF-dbb9bfl qepeHOBa
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH . o Bnageney, 3ybkos I1.B.
BBINyCKAIOIeH Kaheapoun [T — RA920DC6l-ZUDKOVPV-8172426¢ I1.B. 3ybxoB




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMILIMHE BKJIIOYAIOT OLEHOYHbBIE CPEACTBA Ui NPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-2 CriocoOeH uCIoib30BaTh U aAaNTHPOBATh CYIIECTBYIOIINE MAaTEMAaTHICCKUE METOIbI U
CUCTEMBI IPOTPAMMUPOBAHUS I Pa3pabOTKU ¥ peali3aliy aJTOPUTMOB PEIICHHS PUKIIATHBIX
3a1a4
N]1-2 BoiOupaeT uncaeHHbIN METO/I, OUPASICh HA aHAJIM3 MOCTABIICHHOM 3a/1a4yH, U
peaNn3yeT COOTBETCTBYIOIIHNE aJITOPUTMBI
NJI-3 Aranusupyer pe3yabTaThl YUCICHHOTO PEIISHUS 3a7a9 U OLIEHUBAET HEOOX OTUMbIC
JUTSI BBITIOJTHEHUS! pabOThI pECypChl

2. OIIK-3 Cnoco0eH MpUMEHATh 1 MOAN(DUIIPOBATH MATEMAaTHUECKUE MOICIH ISl PELICHUS
3aj7ia4y B 00J1aCTH PO ECCUOHATILHON 1eATEIbHOCTH
NJ-2 IIpumMeHsieT CyliecTBYIOLME MAaTEMAaTUYECKUE METObI JJIsl aHAJIN3a CBOMCTB
MaTEMaTHUYECKUX MOJEIIEN

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUSA
1. Pemnennie HenuHeHbIX ypaBHeHu# (JIaboparopnas pabota)
2. Pemenue cucteM JIMHEHHBIX YpaBHEHUI UTepallMOHHBIMU MeTo1aMu (JIabopaTopHas
paborta)
3. Teopus norpemnHocteii (Jlaboparopuas padota)
4. Yucnennoe nuddepenuuponanue (JlaboparopHas padora)
5. Yucnennoe unterpupoBanue (Jlaboparopnas padota)

®Popma peanuzanuu: KomnerorepHoe 3aanue
1. Pemenue 3amaun Komu (JTaboparopHast pabota)
2. Pemenne HayanbHO-KpaeBbIxX 3a1a4 (Jlaboparopnas paboTa)
3. Pemenue cucreM TUHEHHBIX ypaBHEHUM psiMbIiMu MeToaMu (JlabopatopHas pabora)

Dopma peanuzanuu: ITucemenHas padora
1. [Tpubmmxenue ¢pynxuuii (TectupoBanue)
2. Pemmienue cuctem ypaBHenuit (KontponsHas pabota)
3. YucnenHoe penieHre 0ObIKHOBEHHBIX MU depeninanbubix ypaBHeHuil (KonrponapHas
paborta)

®Popma peannszanmu: [IpoBepka 3ananus
1. Yucnennsie Mmetosl (PacueTHo-rpaduyeckas padora)

BPC aucuuniauHbI

4 cemecTtp

\ Pasnen nucruninHel Beca kOHTpOJIBHBIX MeponpUsITHL, Y0




Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7
Cpok KM: 4 8 12 12 15 15 16
BBenenue B T€OpHIO OTPEIIHOCTEN
BBenenue B TeOpHIO IOTPEIIHOCTEN +
YuclieHHbIE METO/Ibl PELLICHUS] CKAISIPHBIX
ypaBHEHUI
YuclieHHbIE METO/Ibl PELLICHUS] CKAISIPHBIX + +
ypaBHEHUI
YuciieHHbIE METO/Ibl PELLICHUS] CUCTEM
JIMHEUHBIX U HEJIMHEHHBIX YPAaBHEHUN
YuciieHHbIE METO/Ibl PELLICHUS] CUCTEM + + + +
JIMHEUHBIX U HEJIMHEHHBIX YPAaBHEHUN
[Tpubmmkenue GyHKIUI
[Tpubmmkenue GyHKIUI + +
Bec KM: | 10 25 15 15 15 10 10
5 cemecTp
Beca KOHTpOJIBHBIX MeponpUsITHil, Yo
WNnnexe KM-8 | KM-9 | KM-10 | KM-11 | KM-12
Pa3en muciumminibl
KM:
Cpoxk KM: 4 8 12 13 16
UucneHHOe HHTErPUPOBAaHUE U
nuddepeHnrpoBaHne
UucneHHoe NHTErpUPOBaHUE U + +
JuddepeHpoBaHue
YucnenHoe MeTobl pemieHus 3agaun Komm
UucnenHoe MeTo bl perienus 3agaun Komm + +
Pa3HocTHBIE METOBI PELICHNS KPAeBOM 3a1a4u
Pa3HoCTHBIE METOBI PELICHUS KPACBOM 3a1a4K +
Teopus pa3HOCTHBIX CXEM
Teopust pa3HOCTHBIX CXEM +
Bec KM: 20 20 15 20 25
BPC kypcoBoii padoTbl/mpoekTa
5 ceMecTp
Beca KOHTpOIbHBIX MeponIpusATHil, %o
HNunekc KM-1 KM-2 KM-3
Pa3nen nucnuIninHbl
KM:
Cpox KM: 8 12 16
Pa3paboTka anroputma penieHus 3ajauu +




CocraBieHre U TECTUPOBAHKE ITPOTPAMMBI

HonyquHe PE3YIBTATOB MOACTIUPOBAHUA I HCXO,I[HOﬁ 3aJa4uun

Bec KM:

25

50

25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE

OIIK-2 N-2orix-2 BriOupaer | 3HaTh: Teopus nmorpemHocTe#t (Jlaboparopras padota)
YHCIICHHBIN METO/I, | DIEMEHTAPHYIO TEOPHIO Pemenue HenuHeiHbIx ypaBHeHuii (JlabopatopHnas pabora)
onupasich Ha aHaIU3 | MOrPEIIHOCTEN Pemenne cucreM TMHEHHBIX YpaBHEHUM IPSIMBIMU METOaMHU
MIOCTaBJICHHOW 3aJa4yd, | | YMCIICHHBIC METOIbI (JTaboparopnas paboTa)
peanusyer peIIeHHsI CKaSIPHBIX Pemenue cucrem JIMHEHHBIX ypaBHEHUI HTEPAITIOHHBIMEA METOIaMU
COOTBETCTBYIOIIIHE ypaBHEHUN (JTaboparopnas paboTa)
AT OPUTMBI YHCIIEHHBIE METObI Pemenue cucrem ypaBaenuit (Kontponsnas padbora)

pEILICHUS CUCTEM JTMHEHHBIX
yYpaBHEHUH

METO/IbI TPUOTUKESHHUS
byHKIIHIT

METO/Ibl YUCIIEHHOTO
WHTETPUPOBAHUS

METO/IbI YUCIIEHHOTO
nuddepeHpoBaHus
YHCIIEHHBIE METO/IbI
penIeHrst OOBIKHOBEHHBIX
nudhepeHIaTbHbIX
YpaBHEHUI

YMers:

BBIOMpATH YMCIICHHBIN
METO/I, ONIUPAsICh HA aHATH3
ITOCTaBJIEHHOM 3a7ja4H
WCIOJIb30BaTh
QITOPUTMUIECKHE S3BIKH

[Tpubnuxenne pynkuuit (TectupoBanue)

Uucnennoe unrerpupoBanue (Jlaboparopuas padora)

Yucnennoe quddepenunporanue (JlaboparopHas padota)

UucneHnHoe pelnleHne 0ObIKHOBEHHBIX JU((depeHIINaIbHbIX YPAaBHEHUH
(KonTposbHas paboTta)




MIPOrpaMMUPOBAHUS UIU
CIIELIMAJIbHBIE CPENCTBA
MaTE€MaTUYECKUX [TaKETOB
JUIS peIlIeHus 3a1a4
IIPUMEHSATH YUCIICHHBIC
METO/bI alreopsl Uis
pelIeHusl CUCTEM YPAaBHEHUI

OIIK-2 N I-3omk-2 AHanu3upyeT | 3HaTh: Pemenne HauanbHO-KpaeBbIX 3a1a4 (JIaboparopHas padoTa)
pe3yIabTATHI YHCJICHHOTO | KPUTEPUU OLCHKU
peleHys 3a/1a4 U OLEHUBAET | IPAaBUIBHOCTU PELICHUs
HE00X0UMbIE JUISL | 3a]1a4u
BBITOJIHEHUSI paboThl | YMeTh:
pecypcs OLICHUBATh MOJTyYCHHBIE
pe3yJbTaThl, a TAKXKE
TUTAHUPOBATh HEOOXOIUMBIC
JUIs1 BBIITOJIHEHUSI pabOThI
pecypcsl
OIIK-3 N-20rmk-3 ITpumensier | 3HaTh: Yucnennsle Metoab! (PacueTHo-rpaduueckas pabora)
CYILIECTBYIOIINE 0a30BbIE MaTEMaTUUYECKHE Pemenue 3anaun Komu (JITaboparopnast pabora)
MaTeMaTHYeCKUe  METO/bI | MOAEIH MHKEHEPHBIX 3a7a4
JUTS aHanu3a CBOMCTB | YMETH:

MaTeMaTHYeCKUX MOAEIeH

aHaJM3UPOBaTh CBOICTBA
MaTEMATHYCCKHUX MOI[@J'IGﬁ n
MIPUMEHSATh
WHCTPYMEHTAJIbHYIO 0a3y
JUIsL X YUCIICHHOM
peanu3au

MPUMEHSTh YUCIICHHBIE
METOJIbI IS PEIIECHUS
CTaHJapTHBIX
BBIYMCIIUTCIIBHBIX 3a1a4




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
4 cemecTp

KM-1. Teopus norpemnocreit

®opmbl peau3anum: 3anuTa 3aJaHUs

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJbLHOIO Meponpusitusi: JlaboparopHas paboTa COCTOUT U3 JIBYX
gacreil. OHO 3aJaHUE BBINONHIECTCS B Jlabopatopun OBM Ha KoMIbloTEepe, BTOpPOE 3aJlaHue
BBITOJIHACTCS IIPU IOMAIHEN OATOTOBKE .

Kparkoe cogepxanue 3agaHus:
JlaboparopHas paboTa OpUEHTHPOBAaHA HA MPOBEPKY 3HAHUS AJIEMEHTAPHON TEOPHH

MOrPEIIHOCTEN

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: DJIEMEHTApHYI0 TEOPHIO 1.Jlalite ompeneneHusi abCOTIOTHONW U OTHOCUTEIBHOMN
MOTPeNHOCTeN MOTPEIIHOCTEH.

2.00BsCHUTE pa3Iuunue MEX1Y OKPYTJICHUEM I10
JIOTIOJTHEHHUIO U OKPYTJICHUEM YCECUEHHUEM

3.Yro Takoe MalIKHHAS OCCKOHECYHOCTh, MAIITHHHBIN
HOJIb U MAIIMHHOE STICUJIOH.

4.ChopMynupoBath Croco0 BBIYUCICHUS
MOTPELIHOCTH apU(PMETHUECKUX onepanuii HaJl
MPUOIMKEHHBIMH YHCIIaAMU

5.ChopmynmrpoBath criocoO OLEHKH MOTPEUTHOCTH
BBIYUCIICHUS] (YHKIIMM OTHON U HECKOJIbKUX
IIEPEMEHHBIX

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakxmepucmuxu 6vinonxneHus shanus: OueHkKa "0TIINYHO" BBICTABISAETCS €CIIU
BBITNIOJTHEHBI 00€ YacTH 3aJjaHusl U JaHbl OTBETHI HA TEOPETUUYECKHE BOIIPOCHI B ITIOJIHOM O0BEME .

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
BBITIOJTHEHBI 00€ YacTH 3aJaHus M JJAHBI OTBETHI HA TEOPETUIECCKHIE BOITPOCHI MPEUMYIIECTBEHHO
BEPHO

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISICTCS B
cllydae, eCJiv 3aJlaHus IPEUMYIIIECTBEHHO BBIITOJHEHBI, OTBEThI HA TEOPETHUECKUE BOIIPOCHI
COJepKAT HEKPUTHIHBIE OITHOKH.

Oyenka: 2




Onucanue xapakxmepucmuxu evinoaneHus snanus: OUeHKa "Hey10BIETBOPUTENIBHO" BBICTABIISAETCS
€CJIM HE BBIIIOJIHEHBI YCIIOBUS Ha OLEHKY 3

KM-2. PemieHne HeJIMHEHHBIX YPABHEHH

®opmbl peaau3anum: 3anuTa 3a1aHUA

Tun koHTpoaBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJbLHOr0 MeponpusaTusi: JlaboparopHas paboTa COCTOUT U3 IBYX
gacreil. OHO 3aJaHUE BBINONHSIETCS B Jlabopatopun OBM Ha KoMIbloTEepe, BTOpPOE 3aJlaHUe
BBITOJIHACTCS IIPU IOMAIHEN OATOTOBKE .

Kparkoe cogepxxanue 3aganus:
JlaboparopHas paboTa OpUEHTHPOBAHA HA MPOBEPKY 3HAHUS YMCIEHHBIX METOOB PEIICHUS
CKaJIIPHBIX YPAaBHEHHI U YMEHHS BEIOMPATh YHCIIEHHBIA METO/I, ONTUPAsCh HAa aHAIIU3
MIOCTaBJICHHOM 3aa4u

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: YHCJICHHBIE METO/Ibl 1.ChopmynrpoBaTh MOCTAaHOBKY 3aJauu

peLIeHUs CKATISIPHBIX YPaBHEHUM MPUOIMKEHHOTO PEIICHHS HEIMHEHHBIX YPaBHEHUN |
OCHOBHBIE 3Tallbl peIIeHHs 3a/1a4 [0 TOUCKY KOpHEH
CKaJISIPHOTO ypaBHEHUS.

2. Onucath anropuT™M MeToja OMCEeKIMHU, aTh
OIpeIeNIEHNE CKOPOCTH CXOJMMOCTH U KPUTEPUs
OKOHYaHUS.

3.0mnucaTh JIrOPUTM METO/1a IPOCTON UTEPALIUH.
CdhopmynupoBarh yCiI0OBUE IPUMEHUMOCTH METOJA. U
yKa3aTb CKOpPOCTb CXOJUMOCTU METO/A.

4.BoiBectu pacueTHyio Gpopmyny metona HeroroHa
pelieHns HelnuHeHoro ypaBHeHus. ChopMyaupoBaTh
TEOPEMY O CXOJUMOCTH MeTo1a. J[aTb TeOMETPUUYECKYIO
MHTEPIpETAMI0 METO/aA.

5.0nucate Henoctatku Merona Hetorona. [lepeuncnuts
Moaubukamu metona Herotona.

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "OTINYHO" BBICTABISETCS €CIH
BBITIOJTHEHBI 00€ YacTH 3aJjaHusI U JaHBI OTBETHI HA TEOPETUYECKHE BOMIPOCHI B MIOJIHOM 00BEME .

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
BBHITIOJTHEHBI 00€ YacTH 3aJaHus U JaHBI OTBETHI HA TEOPETUYECKUE BOIIPOCHI MPEUMYIIIECTBEHHO
BEpHO

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHka "yI0BIEeTBOPUTENIBLHO" BHICTABIIAETCS B
ciIydae, eCli 3aJJaHus TIPEUMYIIECTBEHHO BBITIOJHEHBI, OTBETHI HA TECOPETHICCKHE BOIIPOCHI
COJIEp>KaT HEKPUTUYHBIC OIIHUOKH.

Oyenka: 2




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIM HE BBIIIOJIHCHBI YCIIOBUA Ha OLICHKY 3

KM-3. PemieHue cucTeM JIMHEHHBIX YPAaBHEHUI MPSIMbIMHA METOAAMU

®opmbl peaju3anuu: KoMIbloTEPHOE 3a1aHKE

Tun koHTpoaBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa mpoBeneHusi KOHTPOJbLHOro Meponpusitus: [lepBas 4acTe 1a60paTopHON PabOTHI
BBITIOJIHSICTCS B J1aboparopuu DBM , BTOpas 4acTh BBIMOJHSETCS NMPH JOMAIIHEH MOATOTOBKE C
IOMOILBIO ANropuTMUYecKoro si3pika Python. CTyneHTHl BBINOJHSAIOT 3aJaHus J1aOOpaTOPHOMN
paboThI COTIACHO MHAMBUIyaJIbHBIM BapuaHTam

Kpatkoe cogepxanue 3a1aHusi:
JlaboparopHas paboTa OpHEHTHPOBAaHA HA TIPOBEPKY YMEHHSI UCIIOJIB30BATh aITOPUTMHUYECKUE
S3BIKH POTPAMMUPOBAHUS WU CTIEIIMATIbHBIE CPEJICTBA MATEMATUYECKUX MTAKETOB IS
pelieHus 3a/1a4;

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: HCIIOJIb30BaTh 1.CocraButsh nporpammy Ha si3bike Python,
AITOPUTMHUYECKHUE SA3BIKU BhIIONHAOIYI0 LU - paznoskeHue MaTpuusl.
IIPOrpaMMHUPOBaHUS WIIn Bocrnons30BaTbCst BCTPOCHHOM IPOLIEYPOH TaKeTa
CIIELHAJIbHBIE cpencraa NUMPY wu taxxe nonyuuts LU-pasznoxxeHue, CpaBHUTH
MaTeMaTUYeCKUX  IaKeTOB  JJIs [IOJIyYE€HHBIE PE3YJIbTATHI.

pelIeHus 3a1a4y 2.JIns cucteMbl ypaBHEHH C pa3peKEHHON MaTpHLIei

pa3paboTaTh aJrOpUTM HAXOXACHUS PEIICHUS ,
COCTaBHUTb IIpOrpamMMmy Ha sizbike Python u ybenutbces B
ee paboTOCIIOCOOHOCTH.

3.Ucnonb3ys BcTpoeHHble pouenyps! nakera NUMPY,
BBIYHUCIIUTH YUCIO OO0YCIOBIEHHOCTH MaTpPHUILIbL. 3aTeM,
YBEJIMUUBAsS NOPAIOK MATPULIBI, BBISICHUTH KaK MEHSAETCS
00YCJIOBIICHHOCTH 3a/1a4H.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIIOJIHEHO B MOJIHOM 00beMe

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomo" BbICTABISETCS €CIIH 3aJaHie
IIPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CJIU YaCTh 33JIJaHHsI BBITIOJTHEHO HEBEPHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CITM HE BBIITOJIHCHBI YCIIOBUS Ha OLCHKY 3

10




KM-4. PeuieHue cucTEM JIMHEHHBIX YPABHEHUI UTEPAUMOHHBIMUA MeTOXaMM

®opmbl peau3anum: 3aIuTa 3aJaHUA

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa mpoBeneHusi KOHTPOJbLHOro Meponpusitus: [lepBas 4acTe 1a60paTopHON PabOTHI
BBINOJIHSICTCST B Jlaboparopuu DBM , BTOpasi 4acTh BBIMOJHACTCS MPH JOMAIIHEH MOATOTOBKE C
IOMOILBIO ANropuTMUYeckoro si3pika Python. CTyneHThl BBINOJHSIOT 3aJaHus J1aOOpaTOPHOMN
pabOTBl COIIACHO MHAMBUIYAJIbHBIM BapUaHTaM, HCIOJb3Yys TaKXKe CIELHUAIU3UPOBAHHYIO
o6ubmoTeky matplotlib.

Kpatkoe cogep:xanue 3aganus:
JlaboparopHas paboTa OpUEHTHPOBAaHA HA IPOBEPKY YMEHHMSI HUCII0JIb30BATh aIrOPUTMUYECKUE
SI3BIKY TPOTPAMMUPOBAHUS WM CIICIIMAIbHBIC CPEICTBA MATEMATHYECKUX MTAKETOB ISl
peleHus 3aaau

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

VYMeTb: UCIIOJIb30BATh 1.CocraBuTh IpOrpaMMy Ha alTOPUTMHYECKOM SI3BIKE

AITOPUTMUYECKUE A3BIKU Python, peanu3syromryro metosr 3eiaens u SIkoOu.

pOrpaMMHPOBAHHS WIIN CpaBHUTB YUCIIO UTEPALIU, TOTPEOOBABIIMXCS IS

CreLUATIbHBIC cpencTBa JOCTHKCHUS 3aJaHHOW TOYHOCTH JIJISl PCLICHUS 3a/1a41

MaTeMaTU4YeCKUX  MaKeTOB  JUIS KaXJ[bIM METOIOM.

pelieHus 3a1a4 2.Ucnone3ys 6ubmmorexy matplotlib, mocrpouts
rpaduKu HOPM HEBS30K , HOTYYEHHBIX Ha KOKIOH
UTEpaLUU [IPH PEIICHUH CUCTEMbl UTEPAUOHHBIM
METOJIOM, YKa3aHHBIM B MHMBH/YaJIbHOM BapHaHTE.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6vinoaneHus shanua: OueHKa "0TIINYHO" BBICTABIISAETCS €CIIU
BBITNIOJTHEHBI 00€ YacTH 3aJjaHusl U JaHbl OTBETHI HA TEOPETUUYECKHE BOIIPOCHI B IIOJIHOM 00BEME .

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinonneHus snanua: OueHkKa "XopoIo" BICTABIIAETCS ECIIN
BBITIOJTHEHB! 00€ YacTH 3aJjaHusl U JaHbl OTBETHI HA TEOPETUUYECKHE BOIIPOCHI MPEUMYIIIECTBEHHO
BEPHO

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ébinoaneHus snanus: OnueHka "yJIoBIeTBOPUTENHHO" BBICTABISIETCS B
cllydyae, ecliv 33J1aHus IPEUMYIIECTBEHHO BBIIIOJHEHbI, OTBETHI HA TEOPETUYECKHE BOIPOCHI
coJiepKaT HeKPUTHIHBIC OITHOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CIIM HE BBIMIOJIHEHBI YCIIOBHUS HA OLIEHKY 3

KM-5. Pemienne cucrem ypaBHeHUit

®opmbl peaausanuu: [lucemenHas padora
Tun koHTpobHOro MeponpusTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpustusi B BPC: 15
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IIpouenypa npoBeaeHnsi KOHTPOJILHOro Meponpustus: KoHTponsHas padoTa BBIIOTHSAETCS 1O
BapuanTtaM. PabGota comepxur 5 3amanuii Ha 90 MUHYT

Kpatkoe cogep:xanue 3aganus:
KonTponbHas paboTta opreHTUpOBaHa Ha MPOBEPKY 3HAHMS YUCICHHBIX METOJIOB PEIICHUS
CUCTEM YPaBHCHHI U YMCHHSI IPUMEHSITH YMCIICHHBIC METOJIBI aliTeOphl IS PEIICHUSI CUCTEM
ypaBHEHUH

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: YUCJICHHBIC METO/IbI 1. ChopmynupoBath ycIoBUsI IPUMEHUMOCTH METO]1a

peuieHust CUCTEM  JIMHEHHBIX nporouku s pemieHust CJIAY

ypaBHEHUU 2.BBIYUCIIUTE YUCIIO 00YCIOBIEHHOCTH MATPHUIIBL.
Onpenenuts, BISETCS JIM MaTpULla TIOXO
00yCIIOBJICHHOM.

3.J11s1 pereHust CUCTeMbl JTMHEHHBIX alreOpandecKux
ypaBHEHUH UCIIONIBb3YeTCsl MeTOT 3eiiens. BoiBecTn
KpUTEpUN OKOHYAHUS UTEPALUM I MeTo1a 3eHaens .
4.Kax BBITISAUT METOJT PeJaKcaluy, 3allMCaHHbIN B
KaHOHUYecKor opme?

YMeTb: INPUMEHATH YHUCIICHHBIE 1. Peminth cucteMy ypaBHEHUI OAHUM U3
METOAbl aureOpbl s peLleHus UTEPALMOHHBIX METOIOB (METOJJOM IPOCTOM UTEepalui,
CHUCTEM ypaBHEHUI 3eiaens)

2.PemnTh cUCTEMY YpaBHEHHUM OIHUM U3 NIPSAMBIX
metonoB ( MeroaoM ["aycca, LU- pa3noxxenust)
3.Pemnth cucTEMY YpaBHEHUN C CAMMETPUYHOU
IIOJIOKUTEIIBHO ONPEACIICHHON MaTPULIEH METOIOM
XO0JIELKOro

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "0TINYHO" BBICTABISAETCS €CIIU
MPABUJIbHO BBINOJIHEHBI 4 331aHNsI BApUaHTa U NATas 3a7ada COAEPKUT HE3HAUUTEIbHbIE OLIUOKY.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
MIPaBWJIbHO BBINOJHEHBI 3 3a/jaHKsI BApUaHTa U OJHA 3aJladya COAEPKUT HE3HAYUTENIbHbIE OIIMOKH.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIISAETCS
€CJIM TIPABWJIBHO BBIITOJTHEHBI 2 3a[aHKs BapHUaHTa | eIl OJHA 3a/1a4a COACPKUT He3HAUNTEITbHBIC
OIIINOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTeHKa "HeyIOBISTBOPUTENLHO" BEICTABIISCTCS
€CITM He BBIITOJIHCHBI YCIIOBUS Ha OLCHKY 3

KM-6. IIpudan:kenue GpyHKUMM

®opmbl peanusanun: [lucemennas padbora
Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue
Bec konTposbHoro meponpusitusi B BPC: 10
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IIpouenypa npoBedeHUsi KOHTPOJIBLHOIO MeEpPONPHUATHA: TeCTUPOBAHUE BBIMOJIHSIETCS IO
BapuaHTaM. B kaxxnom Bapuante 10 3agay. Bpems aiist BeinosiHeHUs 45 MUHYT.

Kpatkoe cogep:xanue 3aganus:
Tect opreHTHPOBAH HA MPOBEPKY 3HAHUS METOJIOB MPUOIIKEHUS (YHKITHI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:
byHKIMHA

METOABI

MPUOIKEHUS

1.®dyukuums 3axana Tabauiei ceoux 3HadeHuii B 11
Toukax . MHorouneH Jlarpanyxa kakoil CTENIEHU MOKHO
MOCTPOUTH IO 3TOU TaOJIHIIE, UCTIOIB3YS BCE 3HAUCHUS
byHKIAR?

2.OyHKIMs 337aHa CBOMMH 3HaYCHHUAMU B y31ax X0,
x1,...xn . [To 3TUM 3HAYEHHUSIM CTPOAT
MHTEPIOJSIIMOHHBIE MHOToWwIeHbl HploToOHa U
Jlarpanxa . Kakoe yrBep)kjaeHuEe BEpHO:

1) 3HaueHUs: MHOTOWIEHOB COBIAJAIOT TOJIBKO B
y3J1axX UHTEPIOJIALNN

2)MHOTOWJIEHBI paBHbI MEX1y COOOM

3) MHOTOUJICHBI HE PaBHBI U UX 3HAYECHHUS HE
COBIIAJAIOT HU B OJHOU TOYKE

4) MHOTOUJIEHBI HE PAaBHBI MEXKy COOO0H, HO MX 3HAYCHUS
COBMAJIAIOT B y3J1aX UHTEPIOJISALUN

3.Kakoii mopsiiok TogHOCTH 110 h 0OecreunBaeT
WMHTEPIOINpOBaHKe MHOTOWIeHOM Jlarpanka 3-eit
cTenenu?

4.dynkuus 3agana 3HaueHusMu: y(0)=1, y(1)=2, y(2)=3.
Ssnsercs mu Gynkus s1(x)=x+1

JIMHEWHBIM CIUTAitHOM ?

5.01eHUTh BEIMYMHY NOTPEITHOCTH UHTEPIIOIALNN
¢bynkuun y=In(x) B Touke x=2.1

[IPY UHTEPHOINPOBAHUN MHOTOWIEHOM IEPBOM CTENEHU
o Toukam x0=2 u x1=2.2

6.@yukuus 3aaana 3HadeHusMu: y(0)=-1, y(1)=2,
y(2)=3, y(3)=1. IIpnOau3uth GyHKIHIO MHOTOUIEHOM
NepBOM CTENEHH 110 METOAY HAaUMEHbBIIINX KBAaJIPaTOB.
7.®yukuus npubamkaercs no Toukam (x0,y0), (x1,yl),
(x2,y2) uHTEPNONSALMOHHBIM MHOTOUJIEHOM. Yemy paBeH
KOX(QPUIMEHT NPH CTaplIel CTETEeHH X?

8.MoeT I MHOTOUJIEH, TOCTPOCHHBIN 110 METOY
HAaUMEHBIINX KBaJIPAaTOB COBMAIATh C
MHTEPIOISILIMOHHBIM MHOTOUJIeHOM? OTBET 000CHOBATb.
9.B kakoMm ciyuae Henb3sl IOCTPOUTH
WHTEPIOJSIMOHHBIN MHOTOWIeH HhI0TOHA ¢ KOHEYHBIMH
Pa3HOCTAMH MpPU HHTEPIOJIMPOBAHUHM IO y3JIaM:

1)  umcio Touek N+1 - HewyeTHOE

2)  uucio Touek N+1- yetHoe

3)  TOYKHM 33/1aHBI C TOCTOSHHBIM IIarOM

4)  TOYKH 33aJIaHBI C IEPEMEHHBIM IIarOM

10.Kak BBIOpaTh y3JIbI HHTEPHOJSIIUYU TPU TPUOTIKEHUN
(G yHKIIMH HHTEPIIOSIIMOHHBIM MHOTOUYJICHOM TTIEPBOM
cTeneHu Ha otpeske [-1,1], 4To6bI morpenrtHocTh
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‘ WHTEPIOJISIINK ObliIa MUHUMAJTHHOM?

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS €CIIU JIaHbI
IpaBWIbHbIE OTBETHI Ha 10 mwin 9 Bompocos.

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCA €CIIN
MpaBUJILHBIE OTBETHI JaHbl HA § WJIK 7 BOIIPOCOB

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM TIPABHJIBHBIE OTBETHI JaHbl Ha 6 WIH 5 BOIIPOCOB

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM HE BBINIOJIHEHBI YCIIOBHUS HA OIICHKY 3

KM-7. YUncieHHbIe METOIbI

®opmbl peanu3anuu: [[poepka 3aganust

Tun KOHTPOILHOTO MeponpusiTusi: PacuerHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeneHHsi KOHTPOJIbHOr0 MeponpusiTusi: PacueTHoe 3amaHue BBIOTHSIETCS B
dopme nomamrHero 3ananHus. CTyAeHTY HEOOXOIUMO pEHIMTh 3a7auyd pacuyeTHOrO 3aJaHus
COTJIACHO MHANBHUIYaTbHOMY BapHAHTY

KpaTkoe coaep:kanue 3a1aHus:
Pacuernoe 3aaHUC OPUCHTHUPOBAHO HA MMPOBEPKY YMCHUSA NPUMCHATDb YUCJICHHBIC MCTOABI JJI

peliCHUs CTAHAAPTHLIX BBIYUCIIUTCIIBHBIX 3a/1a1

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: TNpPUMEHATH YHMCIEHHBIE 1.BbruucnuTh 3HaueHHe Z U OLIEHUTh a0CONIOTHYIO U
METO/IbI TUISt pelieHus OTHOCHUTEJIbHYIO MOIPEUTHOCTH Pe3yibTaTa, CUuTas, 4YTo
CTaHJAPTHBIX  BBIYMCIUTEIBHBIX HCXOJHBIE JAHHBIE MTOIYYEHBI B PE3Yy/IbTaTE OKPYIJICHUS
3a1a4 10 JIONOJIHEHUIO. 3alUCaTh PEe3yJbTaT € y4eTOM

MOTPEUIHOCTH. YKa3aTh BEPHbIE LUPBHI.
2.Jloxanu3oBaTh KOpeHb HEIMHEHMHOIO ypaBHEHHUS U
HaiiTu ero MmerooM Oucekuu ¢ ToyHOCThIO €1=0.01.
3.HaiiTn KOpeHb HEIMHEWHOIO YPaBHEHUS U3 3a7a4u 2
METOIOM MpOoCTOi uTepanuu. s sToro npeoOpa3oBaTh
ypaBHenue f(x)=0 k Buay, y100HOMY 7151 UTepauil 1
IIPOBEPUTH BBIIIOJIHEHNE YCIOBHSI CXOAUMOCTH. B
KauecTBe OTpe3Ka JOKAU3alluKd B3SITh OTPE3O0K,
MIOJTyYEHHBIH METOZ0M OMCEKIIUH MTPU PELICHUHN 331a4H
2. HaiiTi KOpeHb METOOM IIPOCTON UTEPALUN C
TouHOCThIO €2=0.0001.

4.HaiiTu KOopeHb HelIMHeHoro ypaBHeHus f(x)=0
,JIOKaJTM30BaHHBIN Ha oTpe3ke [a,b], Meromom HeloroHna
¢ TouHOCThIO €3=10"-8.
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5.Pemuth cucremy ypaBHeHuit AXx=b metogom ["aycca
(cxema eTMHCTBEHHOTO JIETICHUA).

6.3anucarbe LU-pa3noxkenue mMatpuiibl A u3 3aaauu 5 (He
IIPOBO/IS IOIIOJHUTENBHBIX pacyeToB). Mcnomnab3ys
IIOJIyYE€HHOE Pa3JI0KEHUE, HAUTU PELICHUE CUCTEMBI
Ax=d

7.Pemmath cuctemy ypaBHEeHUN Ax=b MeTO10M
Xo0nenKoro.

8.Pemuth cucremy ypaBHeHUI AX=b MeTO10M
nporonku. YKA3AHUE. TIpomexxyTouHble pe3yabTaThl
BBIYHCIIATH C IIECThIO 3HAKAMU I10CIIE 3AISTOMN.
9.BbrunicnuTh HOpMBI MAaTpULIBI A U HOPMBI BEKTOpa
b.CunTas, YTO KOMIIOHEHTHI BEKTOpA I1OJIyYEHBbI B
pe3yJibTaTe OKPYIJIEHUS 110 JONOJHEHUI0, HAUTU €ro
OTHOCHUTEJIBHYIO IIOIPEUIHOCTD B KaXA0M U3 TPEX
YKa3aHHBIX HOPM.

10.Bpruncnuth HOpMy 0OpaTHOM MaTpHIlbl A, OLEHUTD
norpemrHocTh pemeHust CJIAY Ax=b B

KaXJ0M M3 TPEX YKa3aHHBIX HOPM JUJIsl HAMJICHHBIX B
3aJjaHuU 9 nmorpenrHocTel Bekropa b.

11./]ana cucrema ypaBaenuid Ax=b. [IpuBectu ee x
BUIY, YAOOHOMY JJIsl UTE€paLUii, IPOBEPUTH BBINOJIHEHHE
JIOCTaTOYHOT'O YCJIOBHUS CXOJUMOCTH YKa3aHHBIX HIKE
METOZO0B. BBIOIHUTH TpU UTEpALM 110 MeTOY SIkoOu u
TpU UTEpaLMu 1o Meroay 3eiaens. Onpenenurs Bo
CKOJIBKO pa3 yMEHBIIUTCSI HOPMA HEBA3KU B KAXKIOM
ciydae. Vcnonb3ys anocTepuopHyo OLEHKY,
BBIUUCIIUTH MOTPEIIHOCTh MPUOIMKEHHOTO PeIIeHus,
MOJIyYEHHOT'O Ha TPEThEe UTEPALIUU KaXKA0r0 METO/1a.
12 .BBINONHUTE TPU UTEPALIUH 110 METOY 3eiens A
cUCcTeMbl ypaBHEHUI Ax=b (He nepecraBisis cTpok) B
Ka4yecTBE HAYaJIbHOTO MPHUOIMKEHHS B3SITh HYJIEBOU
BekTOop. 300pa3uts rpaduuecku noBeaeHne
uTepanoHHoro npouecca. ConoctaBuTh HabIOAaEMOE
MOBE/ICHUE METO/IA C BBIITOJIHEHUEM JI0CTATOYHBIX
YCIIOBUH CXOAUMOCTH METO/A.

13.®yHkuMs y=y(x) 3a1aHa Tabauneil CBOUX 3HAUYEHUH.
[IpumMeHss MeTOl HAMMEHBIINX KBaIPaTOB, MPUOIU3UTH
¢GyHKIMIO0 MHOTOUIeHaMH 1-if u 2-i cteneneit. s
KaX/10T0 MPUOIMKEHHSI OTPEIEIUTh BEIUYHHY
CpeaHEKBaIpaTUYHOM MOrpemHocTH. [TocTpouTs Ha
OJTHOM YepTex e TOYEeUHBIH IrpapuK QYHKUUHU U TpapuKu
MHOTOYJICHOB.

14.dysxims y=y(X) 3a1aHa TabIMIEH CBOMX 3HAUCHHH.
[IpumeHnsist MeToa HaMMEHBLINX KBaJIpaToB, NPUOIU3UTH
ee pyHkuei Buga . OnpeaenuTb BEITHUUHY
CpeaHEKBaIpaTUYHOM NOrpemHocT. [ToctpouTs Ha
OJTHOM YepTeX e TOYEUHBINH IpapuK UCXOJHBIX JaHHBIX
U rpaduK QyHKINH .

15.J1ns pynxmm y=y(X ), 3aJaHHOM TabIUIIeH CBOUX
3HAYEHUH, MOCTPOUTH UHTEPIOISAIIMOHHBIE MHOTOUJICHBI
B (hopme Jlarpanxka u Heiotona. Mcnone3ys ux,
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BBIYHUCIIUTH NPUONIMKEHHOE 3HaUeHHE (PYHKIHUU B TOUKE
X*.

16.®yHkusg y=y(X ) 3amaHa TaOauIlel CBOMX 3HAYCHUH.
BeraucnuTh mpuOIIMKeHHO 3HaYeHE (PYHKIIUN B TOUKE
X*, UCMOJIB3YsI UHTEPHOISIUOHHBIE MHOTOUJICHBI
Herorona nepBoi, BTOpO U TpeThell creneHent. s
Ka)KJIOTO BBIYMCIICHHOTO 3HAUEHUS HAlTH
IIPaKTUYECKYIO OLIEHKY ITOIPEIIHOCTH. 3anucarb Bce
PE3YNIBbTATHI C YYETOM MOTPEIIHOCTH.

17.®ynkuwms 3a1ana TabIuIeii CBOUX 3HAYCHUH.
[TocTpouTh MapaboIUUECKU CIIAaliH

nedexra 1 .

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "3a4TeHO" BbICTaBISETCS €CIIU BCE
3a/1aHMsl BBITIOJTHEHBI BEPHO

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO " BBICTABIIACTCS €CIU He
BBIIIOJIHEHBI YCIIOBUS HA OLEHKY "3a4TeHO "

5 cemecTp

KM-8. UnciieHHOe HHTErPUPOBaHUE

®opmbl peau3anum: 3anIuTa 3aJaHU

Tun koHTpoALHOrO MeponpusiTus: Jlaboparopnas pabora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJbLHOI0 MeponpusaTusi: JlaboparopHas paboTa COCTOUT U3 IBYX
yactedl. OgHO 3amaHue BBITIONHSETCS B Jlaboparopuun OBM Ha kommbioTepe, BTOpOE 3ajaHue
BBITOJIHAETCS IIPU IOMAIIHEN IOTOTOBKE .

Kparkoe cogep:xanue 3aiaHus:
JlaGopaTopHasi paboTa OpUEHTHPOBAHA Ha TPOBEPKY 3HAHHS METOJIOB YHCIEHHOTO

WHTErPUPOBAHUS

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/IbI YUCJICHHOTO 1.CymecTByeT a1 CBSI3b MEXAY KaKUMU-TTHOO0
WUHTETPUPOBAHUS KBaJpaTypHbIMHU (popmysiamu 1 popmysoit HeroToHa —
JleiibHMma?

2.MO>KHO M IPUMEHSATH KBaJIpaTypHble (OPMYIIbI, €CIIN
UHTerpupyemas GyHKIHS 3a7aHa TabauLel CBOUX
3HAYeHUI?

3.ITouemy u3 npaBuiia PyHre (o1eHKH NOTrpemHoOCTH)
MO>KHO BBIBECTH CIIOCOO YTOUHEHUS KBaApaTypHOM
CYMMBI, a U3 allpUOPHON OLIEHKH HEJb3s?

4.Y6enutech B TOM, YTO KBajpaTypHas ¢popmyna ['aycca
C OJTHUM Y3JIOM TOYHA JJIT MHOTOWIeHOB 1, t, t"2, t"3.

5.[IpuBeaure npumep GyHKIIUU, UHTETPUPOBAHNE
KOTOPOH 10 KBapaTypHOU hopMyne Tpanenuii He Oyaer
naBaTh norpentHoctd. OTBeT 000CHYMTE.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku 8btnoanenus 3nanus; OueHkKa "oTIMYHO" BBICTABIISIETCA €CIIU
BBITIOJTHEHBI 00€ YaCTH 3aJaHMsI U JJaHBI OTBETHI HA TEOPETUIECKHIE BOIIPOCHI B IIOJTHOM 00BEME .

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
BBITIOJTHEHBI 00€ YacTH 3aJaHus U JaHBI OTBETHI HA TEOPETUIECKHIE BOIIPOCHI MPEUMYIIIECTBEHHO
BEpHO

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABIISETCS B
cllydae, eCJiv 3aJ1aHus IPEUMYIIIECTBEHHO BBIIIOJHEHBI, OTBEThI HA TECOPETHUYECKHE BOTIPOCHI
COJIEpKaT HEKPUTHYHBIC OIINOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM HE BBINIOJIHEHBI YCIIOBUS HA OLICHKY 3

KM-9. Yucaennoe nuddepennupoBanme

®opmbl peaju3anum: 3anIUTa 3aJaHUS

Tun koHTpoALHOrO MeponpusiTus: Jlaboparopnas pabora

Bec konTposbHoro meponpustusi B BPC: 20

IIpouenypa npoBeeHusi KOHTPOJbLHOr0 MeponpusaTus: JlabopatopHas paboTa COCTOUT U3 JBYX
gacteil. OQHO 3alaHue BBHITIONHSCTCS B Jlabopatopun DOBM Ha KOMIIBIOTEpE, BTOpPOE 3a/IaHUC
BBITOJIHAETCS IIPU IOMAIIHEN OJTOTOBKE .

Kparkoe cogep:xanue 3aiaHus:
JlaGopaTopHasi paboTa OpUEHTHPOBAHA Ha TPOBEPKY 3HAHHSI METOJIOB YHCIEHHOTO

g depeHIIMpOBaHUS

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: METO/IbI YUCJICHHOTO 1.Ilycts yHkuus 3anana TabauIel ¢ nepeMeHHbIM

T pepeHMpoBaHus 1aroM. Mo>xHO JI TOCTPOUTH (POPMYJIBI YHCIECHHOTO
muddepernurpoBanus s Takor GyHkuuu? Ecou oTBeT
MOJIOKUTEIBHBIHN, TO yKa3aTh CIOCO0 MOCTPOSHHUS
2.KakoB OyzaeT nops10k TOYHOCTH (GOPMYJIbI
YHUCICHHOTO TU(depeHIIMPOBAHUS s (PYHKIIUH
f'(x)+{"'(x), ecniu mepBasi MPOU3BOAHAS
annpoKCHMHPOBAaHA MIPaBOW Pa3HOCTHOM MPOU3BOIHOM,
a BTOpasi MPOM3BOAHAS aNIIPOKCUMUPOBAHA CO BTOPBIM
MOPSAIKOM TOYHOCTH

3.Bceraa jau npu yMEHBIIICHUH 11ara
TuQQepeHIIMPOBAHUS TOTPEIIHOCTh BHIYUCICHUS
yMeHbIIaercs?

4.Yemy paBHO YUCIIO 0OYCIIOBIEHHOCTH 3a/1a41
BBIYMCIICHHS TIPABOM pa3HOCTHOM IPOU3BOAHON?

5.Kaxk BeIBecTH (pOpPMYITy YUCIEHHOTO

g depeHIMPOBaHUS ISl HAXOXKICHHS TEpBOI
ITPOU3BOJTHOM CO BTOPBIM NOPSKOM TOYHOCTH ?

17



Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku 8btnoanenus 3nanus; OueHkKa "oTIMYHO" BBICTABIISIETCA €CIIU
BBITIOJTHEHBI 00€ YaCTH 3aJaHMsI U JJaHBI OTBETHI HA TEOPETUIECKHIE BOIIPOCHI B IIOJTHOM 00BEME .

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
BBITIOJTHEHBI 00€ YacTH 3aJaHus U JaHBI OTBETHI HA TEOPETUIECKHIE BOIIPOCHI MPEUMYIIIECTBEHHO
BEpHO

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABIISETCS B
cllydae, eCJiv 3aJ1aHus IPEUMYIIIECTBEHHO BBIIIOJHEHBI, OTBEThI HA TECOPETHUYECKHE BOTIPOCHI
COJIEpKaT HEKPUTHYHBIC OIINOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM HE BBINIOJIHEHBI YCIIOBHUS HA OIICHKY 3

KM-10. Pemnenne 3anaun Komm

®opmbl peaausanun: KomnbroTepHoe 3a1aHue

Tun koHTpoALHOrO MeponpusiTus: Jlaboparopnas pabora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeeHusi KOHTPOJbLHOr0 MeponpusaTus: JlabopaTtopHas paboTa COCTOUT U3 JBYX
gacteil. OQHO 3alaHue BBHITIONHSCTCS B Jlabopatopun DOBM Ha KOMIIBIOTEpE, BTOpPOE 3a/IaHUC
BBITOJIHAETCS IIPU IOMAIIHEN OJTOTOBKE .

Kparkoe cogep:xanue 3aiaHus:
JlaGopatopHasi paboTa OpUEHTHPOBAaHA Ha MTPOBEPKY 3HAHMSI 0a30BBIX MaTEMAaTHUECKUX
MoJieJIel MHKEHEPHBIX 3aJ]a4 1 YMEHHUS aHAIM3UPOBaTh CBOMCTBA MaTEMaTHUYECKUX MOJIENeN 1
OPUMEHATh HMHCTPYMEHTAIbHYIO 0a3y JUIs UX YUCICHHOHN peanu3aiiu

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3Hath: 0a3oBBIE MaTeMaTUYECKHE 1.BbIOpaTh MaTeMaTHUECKyI0 MOJIEINb ISl ONUCAHUS
MO/JI€JIM UH)KEHEPHBIX 3a]1a4 rporecca U3MeHeHUs1 OromMacchl IPOMBICIIOBOIO BUJIA
PBIOBI B OKEaHe.

2.BpIOpaTh MaTEMaTHYECKYIO MOJIENb /ISl ONUCAHUS
XUMHYECKOTO B3aUMOJAECUCTBHS IBYX BELIECTB.
3.IlpuBectu mpumep pu3znyecKoro mporecca,
onuchIBaeMoro audQepeHnaIbHbIM ypaBHEHHEM
BTOPOT'O MOPSAKA C HAYAJIbHBIMH YCIIOBUSMHU B HYJIEBOI
TOUKE.

4.1TpuBecTn npuMep IMHAMHAYECKOIO MpoIiecca,
ONMCHIBAEMOT0 ¢ NOMONIBIO 3a1aun Komm.

YMeTb: aHanM3upoBaTh CBOMCTBA 1.IIpomoaenupoBath mpoiecc H3MEeHEeHUs1 OMOMacchl B
MaTeMaTUYECKUX  MOAeNed u 3aBHCUMOCTH OT MHTEHCUBHOCTHU NpoMbIciia. BriOpaTh
NPUMEHSTh  HWHCTPYMEHTAJIbHYIO METOJ] PEMIEHUS U COCTABUTh IIPOrpaMMy, pEaTU3yIOLIYIO
6azy  mns ux YK CJIEHHOU BBIOpAaHHBIN METOJ.

peanuzanuu 2.0npenenuTh qUana3oH XUITHAYECKOTo JIoBa (T.€.

S3HAYCHHA MHTCHCUBHOCTHU IPOMBICJIA, ITPU KOTOPBIX BU]|
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MTOJTHOCTBIO MICUE3AET).

3.CocTaBuTh porpamMmy Jijisi MOJAEIUPOBAHUS
M3MEHEHUs KOHLIEHTPALlMU BEIIECTBA B 3aBUCUMOCTU OT
CKOpOCTH XUMHUUYECKOH peakuuu. [logodpats
npouenypsl 13 naketa NUMPY, no3Bosstoniue
BBIYUCIIUTH MOLTHOCTh XUMHUYECKOU PEaKIK MPU BCEX
3a/IaHHBIX NApAMETPax 3aJa4M 332 ONTUMAIbHOE BPEMS.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku btnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCA €CIIU
BBITIOJTHEHBI 00€ YaCTH 3aJaHMsI U JaHBI OTBETHI HA TEOPETUYECKHIE BOMIPOCHI B IIOJTHOM O0BEME .

Ouenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
BBITIOJTHEHBI 00€ YacTH 3aJaHus M JJaHBI OTBETHI HA TEOPETUICCKHIE BOIIPOCHI MPEUMYIIICCTBEHHO
BEPHO

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHkKa "yI0BIeTBOPUTENHHO" BHICTABIISETCS B
cllyyae, eCJiv 3aJaHusl IPEUMYIICCTBEHHO BBIITOJIHEHBI, OTBETHI HA TEOPETHUECKUE BOIIPOCHI
COJIEPKaT HEKPUTHYHBIC OIINOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM HE BBINIOJIHEHBI YCIIOBHUS HA OIICHKY 3

KM-11. YucieHnHoe pemieHre 00bIKHOBEHHBIX JH(QepeHINATbHBIX YPABHCHU I

®opmbl peanuzanuu: [luceMenHas padota

Tun koHTpoabHOro MeponpusTus: KourponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOro MeponpusaTus: KoHTposbHas paboTa BBIIOIHSAETCS 1O
BapuaHTaM. PaboTa conepxut 5 3ananuii Ha 90 MUHYT

Kparkoe cogep:xanue 3aiaHus:
KonrtponbHas paboTa OpHeHTUpOBaHA Ha MPOBEPKY 3HAHUS YUCIEHHBIX METOJIOB
pelieHns 0ObIKHOBEHHBIX U pepeHInaNbHbIX YpaBHEHUN U YMEHUS BBIOUpaTh YUCIICHHBIN
METO/I, ONIUPAsICh HAa aHAJIU3 IIOCTABJICHHON 3a7a4u

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: YHCJICHHBIE METOIbI 1.Kak nmoctpouts MeToJ pemienus 3aaaun Komm
peneHHs OOBIKHOBEHHBIX TPETHETO MOPSIKA, UCIIONB3YS METOJ PA3JIOKEHUS 110
TuddepeHIMaIbHbIX ypaBHEHUN ¢dopmyine Teitnopa?

2.Kax BBINOJHUTH MPAKTUYECKH OLEHKY MOTPEITHOCTH
npuOIMKEHHOro pemeHus 3agaun Komm?

3.YUT0 Takoe HyJIb-yCTOMYMBOCTb 3aJa4H U KaK
OTIPEACIIUTD, SIBJISIETCS JIM METOJI HYJIb-yCTONYNBBIM?
4.Kax BbIBeCTH pacueTHyIo ¢popMyny Merosa Anamca-
bamdopra?

5.MOKHO JIM TOJyYUTh PacYETHYIO (DOPMYITY HESIBHOTO
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MeToj1a Dijiepa, NpUMEHSST OJHY U3 KBaJApaTypHbBIX

bopmyn?
YMeTb:  BBIOMpaTh  YHMCIICHHBIN 1.Haiitu pemenue 3agaun Komm metonom Diinepa
METOJ, ONHUpasCb Ha  aHAIN3 2.MccnenoBath ycToiunBocTh 3afaun Komm u
MIOCTaBJIEHHOM 3aa4n MpeaIoKuTh HanOosee 3QpdEeKTUBHBIN METOA IS ee
peleHusl.

3.Haiitu pemenue 3agaun Kouu, ncnosib3yst OauH 13
MeTon0B PyHre-KyTThbl BTOPOro nopsiika TOUHOCTH.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu ebinonerus 3Hanus: OleHKa "0TINYHO" BBICTABIISIETCS €CIIU
IIPABHJILHO BBIITOJIHEHBI 4 3a1aHKs BApUAHTA U TIATas 3a7a4a COJACPIKUT HE3HAYUTEIbHBIC OIIHOKH.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIN
MPAaBUJIHHO BBIMTOJIHEHBI 3 3a/IaHUs BADUAHTA U OJIHA 33]1a4a COJICP)KUT He3HAYUTEIIbHBIC OIIUOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITU TIPABWJILHO BBITIOJHEHBI 2 33JJaHHsI BAPHAHTA U €I¢ OJ[HA 33a]1aua COJACPIKUT HE3HAYUTEIbHbBIC
OIIINOKH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CITM HE BBINTOJHEHBI YCIIOBUS HA OIICHKY 3

KM-12. PemieHne Ha4aJIbHO-KPaeBbIX 32124

®opmbl peaausanun: KoMnsroTepHoe 3a1aH1e

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTus: [lepBas dacte 1abopaTopHOIl pabOTHI
BBITOJIHSACTCS B Jlaboparopuu DBM , BTOpas yacThb BBINOJIHAETCS MpPH JAOMAIIHEH MOJIrOTOBKE C
MOMOIIbIO anroputMudeckoro ss3pika Python. CrTyneHTHl BBINOJNHSAIOT 3aJaHus J1abOpaTOpHOI
paboThl COTNIACHO HWHAWBUAYAJIbHBIM BapuUaHTaM, MCIIONb3Ysl TakKXKe CHEelHaTU3UPOBAHHYIO
6ubauorexky matplotlib u NUMPY.

Kparkoe conepxanue 3agaHus:
JlaboparopHas paboTa OpUEHTHPOBAaHA HA POBEPKY 3HAHUS KPUTEPHUEB OL[EHKU MPAaBUILHOCTU
pellIeHus 3aJa4l U YMEHHUS OLICHUBATh ITOJIY4EHHBIE PE3YJIbTATHI, & TAKXKE INIAHUPOBAThH
HE0OXO0UMBIE 1JIs BBITIOJHEHUS pabOThl pECypChl

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: KpUTEPUU OLICHKU 1.Chopmynupyiite npaBuio PyHre mpaxktuueckoi
IIPABWJIBHOCTH PEILIECHUS 3aaun OLICHKHU ITOTPELIHOCTH PEIICHUS KPacBOM 3a1auH .

2. J151s1 pelieHust KpaeBOM 3a/1a4d C MOCTOSIHHBIMU

KO3 PHUIMEHTaMU UCTIONB3YyeTCs pa3HOCTHAsI CXeMa
BTOPOTO MOPSAKA TOYHOCTH. MOKHO JI allpHOPHO
OLICHUTBH , KAKOM 1I1ar I10 IPOCTPAHCTBY CIEAYET B3ATh
JUISL JOCTHIKEHUS 3aIaHHOM TOYHOCTH AIICUJIOH.
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3.ChopmynupyiiTe cTaHIAPTHBINA CIIOCO0 OIEHUBAHMS
MPAaBUIBLHOCTH HAlIEHHOTO MPUOIMKEHHOTO PELICHUs
Ha OCHOBE IIOCTPOEHHUS TECTOBOI'O IpUMepa.

4. MoxeT 1 TpaHUYHOE YCIIOBUE B Pa3HOCTHOM CXeMe
OBITh AIIIPOKCUMHUPOBAHO 0€3 MOrpeIHOCTH?

5. MoxeT nu peleHue, MoJIy4eHHOE 110 pa3HOCTHOM
cxeme, ObITh TOUHBIM?

YMeTb: OIICHUBATh TMOJYYECHHbIC 1.CocTaBuTh Iporpammy Jjisi pelieHust KpaeBoi 3a1aun
pe3yNbTaThl, a TaK)Ke TUIaHUPOBATH MetosioM Oananca. KoadduimeHTsl pa3HOCTHOM cXeMbl
HEOOXOAUMBIE ISl  BBITOJHEHUS B [IPOTPaMMe€ BBIYUCIISITH C TOMOIIBIO

paboTHI pecypChI COOTBETCTBYIOIIUX Tponeayp u3 nakera NUMPY.

Pemmte mocTaBneHHYIO 3a1a4y, NPEACTaBUTH rpaduKu
pelIeHuUs, TOCTPOCHHBIE C MOMOIIBIO OUOINOTEKU
matplotlib. IIpogemoHCcTpHpoOBaTh NPaBUIBHOCTH
pelIeHus 3a/1a4u, TOCTPOUB Ipa KU MOTPEUIHOCTH,
HallICHHOM 110 mpaBuiy PyHre.

2.BpIOpaTh UTEPALIMOHHBIA METO AJISL YUCIEHHOTO
peienus 3a1aun [lupuxiie, OCHOBBIBasICh HA BXOJIHBIX
JAHHBIX 33/1a4, 8 UMEHHO Ha KOH(UTYpalUU IIACTUHBL.
CocTaBuTh NporpamMmy peleHus 3aja4u U IpeaCTaBUTh
pe3yabTaThl peUIeHUs, IOATBEPAUB PABUIbHOCTh
HaWJICHHOI'O OTBETA.

3.Pa3paboTtarh alnropuT™M pelieHus IByXTOUYCUHON
KpaeBOM 3a/1a4ydl C YYETOM Pa3pbIBHOCTU
Kod(duUIIMeHTa TEeIJIONPOBOJHOCTH U PYHKIIHH
BHEIIHET0 UCTOYHMKA Teruia. [IpoBepuTh NpaBUiIbHOCTD
paboThel POrpaMMBbl Ha HEMPEPHIBHOW MOJIENH,
HCMOJIb3Ys] KPUTEPUI CXOJIMMOCTH PAa3HOCTHOW CXEMBI.

Onucanue MIKAJbI OLlEeHUBAHUS:

Ouenka: 5
Huosienuii nopoe svinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBIIIOJIHEHO B MOJIHOM 00beMe

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OleHKa "X0opomio" BEICTaBISETCs €CIH 3ajaHue
IPEUMYILIECTBEHHO BBIIOJIHEHO

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CJIU YaCTh 3aJIJaHHsI BBITIOJTHEHO HEBEPHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CITM He BBIITOJIHCHBI YCIIOBUS Ha OLCHKY 3
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JI1s1 KypcoBOro npoexkra/padorsl
5 cemecTp
1. Onucanue KII/KP

OOyuaromeMycss BbIJIACTCS MHAWBUIYaTbHOE 3aJlaHWE, COCTOsIIee U3 Tpex dacteil: 1)
CaMOCTOSITENILHOE U3YYCHHE OTIOTHUTEILHOTO MaTepraia 1o YUCICHHBIM MeTo/1aM 2) pa3padoTka
aJTroOpUTMa PEIICHUS IMOCTAaBICHHOHN 3a7a4M 3) MOJyYCHHE U aHAJIM3 PE3YJIbTAaTOB PEIICHHS 3a1a9n
Ha KOMITBIOTEPE.

11. Ilpumepwt 3a0anus u memul padomut

IIpumep 3ananus
JlaHo: HayanpHO-KpaeBas 3aJaya JUlsl ypaBHEHUs KojaeOaHHi CTPyHbI ¢ TPaHUYHBIMU
yCIOBHAMHU BTOpOro pona. IIpomonenupoats npouecc Kojae0aHui CTPyHbI B 3aBUCUMOCTH OT
HA4aJIbHOM CKOPOCTU M HAYaJIBHOT'O IIOJIOKEHUS CTPYHBI.
Jl1s 3TOTO0: U3YyYUTH METO/BI MOCTPOEHUS PA3HOCTHBIX CXEM JUIsl THIEPOOINYECKUX
YPaBHEHHUH, MOCTPOUTH HE MEHEE NIBYX TECTOBBIX IPUMEPOB I OTIAIAKU IPOrPaMMBl,
pa3paboTaTh NporpamMmy, pealu3yoIlyl0 KOHKPETHBIN METOJ U IIPOBEPUTH €€
paboTOCIIOCOOHOCTH Ha TECTOBBIX TpuMepax.. [IpomoaenupoBate ucciaeayemslii mporecc B
3aBUCHMOCTH OT YKa3aHHBIX B MHIMBHUAYaJIbHOM BapUaHTE BXOJIHBIX JaHHBIX. Pe3ynbTaThl
MO/JICJIMPOBAHUs MPEICTABUTh B rpaUuecKoM BUI€ WM B BUJAEC AaHMMALMOHHOTO KIJIMIIA.

TemaTuka KII/KP:

MopnenupoBaHue HeCTallMOHAPHBIX MTPOLECCOB TEIJIONPOBOJHOCTH B OJHOMEPHOM U JBYMEPHOM
ClIy4ae.

MonenupoBaHue CTallMOHAPHBIX IPOLECCOB TEIJIONPOBOJHOCTH B 001ACTAX CII0KHON (OPMBI
MonenupoBaHue ABMKEHHM, onuchiBaeMbIX 3a1aueil Komy ( 6amucTrka, ABMKEHUE B aTMOcdepe,
PCAKTUBHOC IBUKCHUEC, IBMKCHUEC B I'PABUTAIIMOHHOM HOJ'IG)

MoaenupoBanuii kosiebaHui, onucbiBaeMbIX 3aaadeit Kommu ( 3aryxatomue KonedaHus, TBUKEHUE
Ha JIBYX MPY>KWHAX, aBTOKOJIEOaHHsI B XUMUYECKHUX ITpoleccax)

KM-1. Pa3zpaborka anropurma pemeHus 3agaqu
Onucanue MKaJIbl OEHNBAHUSA

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIEHKa 3a4TEHO CTABUTCS €CITH aJITOPUTM
pelIeHus 3a/1a4i B OCHOBHOM pa3paboTaH

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoineHus shanus: ONeHKa He 3a4TeHO CTABUTCS €CJIA aTOPUTM
pEIIeHNs 33]Ia4H He TIPEJICTaBICH

KM-2. CocTaBjieHHe 1 TeCTHPOBAHNE TPOrPAMMBI
Onucanue MKaJbI OLICHUBAHUA

Ouyenxa: 3a4TCHO
Onucanue xapaxmepucmuxu evinoanenus snanus: ONEHKa 3a4TEHO CTABUTCS ©CITH MPETbsBIICHA
paboTarorasi mporpamMma ¢ AByMs TECTOBBIMU IIPUMEPaMH

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoineHus snanus: OUeHKa He 3a4TeHO CTaBUTCSA. €CIIU He
BBITIOJTHCHBI YCJIOBHUA HAa OLICHKY 3a4YTCHO.
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KM-3. I[losny4yeHnne pe3yJabTaTOB MOJEJIMPOBAHMS IJIsl HCXOAHOM 32124
Onucanue MKAaJbl OLIeHNBAHUS

Ouyenka. 3a4TE€HO
Onucanue xapaxmepucmurxu evinoanenus snanus: ONeHKa 3a4TeHO CTABUTCS €CJIM PE3YJIbTAThI 110
PEIICHUIO0 UCXOTHOM 3a/Ia4H B 1IEJIOM MOJTyUCHBI

Olz;eHKCl.' HE 3a4TCHO
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa HC 3a4TCHO CTaBHUTCA, €CJIIN HC
BBITIOJITHCHEI YCJIOBUA HA OLICHKY 3a4TCHO
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COJIEPKAHME OIIEHOYHBIX CPEJICTB ITIPOMEXYTOUYHOM ATTECTAIIUA
4 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

BUJIET Ne 2 “YTBepxaam”
Kadenpa MaTteMaTHUeCKOTO U KOMIIBIOTEPHOTO 3aB. kadenpoi
MOJEIIUPOBaHUS
M3H AcTHD
Jucnummaa YucaeHHbIE METO b
®Qakynsrer UBTHU

1.ChopmynurpoBaTh MOCTAHOBKY 3ajaun HHTepHosun. Kak BeiBeCcTH KO GUIMIEHTHI MHOTOYJICHA
HrroTOHA ¢ KOHEYHBIMH Pa3HOCTIMH? 3anKCcaTh OIICHKY MOTPENIHOCTH WHTEPIOIISIIIAN

2. BBIYMCTUTD TIOJIOKUTENBHBIN KOpeHb ypaBHeHUsT X4 -2X-2=0 MeTom0M OMCEKIMH C TOYHOCTHIO
0.25.

IIpoueaypa nposenenus

3aueT MpOBOJAUTCS B NUCBbMEHHO-yCTHOM ¢opme. Ha moaroroBky orBeta cryaeHty npaercs 30
MuHyT. Kpome oTBera Ha Bompochl OumiieTa CTYACHT JOJDKEH OTBETUTb Ha JOINOJIHUTEIbHbIE
BOIIPOCBHI.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Unankarop: NJ-2ornk-2 BeiOupaer unciaeHHbli MeTo, onupasich Ha aHaIN3
IIOCTaBJICHHOM 3a7ja4M, U PEAIU3YET COOTBETCTBYIOIINE AT OPUTMBI

Bomnpocel, 3axanus
1.Onpenenenne BepHOU U(DPHI B mpuOIMKEHHON 3anucy uncia. [Ipuseaure
WUTIOCTPUPYIOLINH TPUMED.
2.MOXeT JI1 OTPENIHOCTh (DYHKIIMH OKa3aThCsl MEHBIIE IMTOTPEITHOCTH €€ apryMEHTOB?
3.Kakue meToipl morcka NpUOIMKEHHOTO pellieHHs ypaBHEHHsI HAa3bIBAIOT UTEPAL[IOHHBIMU?
4.Bo CKOJIBKO pa3 U3MEHUTCS MOTPEIIHOCTh MPUOIMKEHHOTO PELIEHUS] YpaBHEHUS 110CIIe
HEPBBIX JBYX IIaroB METOAa OMCEeKIUH ?
5.IlpuBeauTte reoMeTpUYECKYIO HHTEpIpETalnio paboTsl MeToga HproToHa A1 moucka
NpUOJIMKEHHOTO PEIICHHs YPAaBHEHMUS.
6.Kaxue meroan! pemenust CJIAY HazbiBatoT npsiMbIMu? UeM XapakTepusyroTcs Takue
METO/bI?
7 ITycts CJIAY Ax=Db npeobpa3oBaHo K BHIy X=BX+C ¢ MOMOIIBIO BEIpaKEHUS U3 KaKI0TO
ypaBHEHUs JUaroHalIbHOM nepeMeHHoH Xi. Beerna mu takoe npeodpazoBanme CJIAY
ITO3BOJISIET OCTPOUTH CXOJALIUICS MTPOLIECC METOJA IIPOCTON UTEPALUU?
8.BepHo 11, 4TO UTEPALIMOHHBIM METOJOM MOKHO MOJIYYUTh PELIEHUE CO CKOJIb YTOJHO
007110 TOYHOCTHIO?
9.00BsCcHNUTE, UTO TaKOE HOPMaJIbHAsI CUCTEMa METO/1a HAaMMEHBIINUX KBapaToB. [IpuBenute ee
o0l BU M YaCTHBIN cilydail Mpu anmpoKCUMaIii MHOTOYJIEHOM MEPBOM CTENEHH.
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10.ITpuBOAUT 1M YBEIMYEHNE KOJIMUYECTBA Y3JI0B UHTEPIIOJIALMY Ha 3alaHHOM OTPE3KE K
YBEJIMUYEHUIO TOYHOCTH UHTEPIIOISLIMN?

11.dynkuus 3agana tabauneid. M3BecTHO, 4TO 3HaYeHNS (HYHKIIMU TOTYYCHBI U3
JKCHepuMeHTa. BeiOpaTh MeTo] MPUOIMKEHHS ¢ BO3SMOXHOCTBIO CIUIaXKHBAHUS OLIMOOK.
12.Pemuth cucteMy ypaBHEHUH IPSIMBIM METOOM.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Ilycts pemraercst ypaBuenue x — Inx — 3 = 0. Onpenenuth, KaKOW U3 UTEPAITMOHHBIX
MPOIIECCOB CXOJIUTCS K KOPHIO MPUOJIMKEHHO paBHOMY 4.5
OTBeTHI:
1xMl =nfxng, +3  2.xMtl=e 3 xMl=2xI"—Inx-3
Bepnpiii otBer: 1.
2.MO>XHO JI1 HATH PEIIEHUE CUCTEMbI METOI0M XOJICIIKOTO:
2X+y-z=1
X-y+2z=0
-X-y+3z=5
OTBeTHI:

1. MOXKHO, TaK Kak MeTog, X0/euKoro - I'IpFIMOﬁ MeTOo[ peeHna cnuctem 2. MOKHO, TaK KaK cucrtema
HebonbLon Pa3MepPHOCTU 3. Henb3A TaK KaK He BbIMOJHEHbI ycnosuna NpUMeHMMOCTU MeTOo4a

Bepnpiit oter: 3
3.Pemaercs HenMHEWHOE ypaBHEHUE, HMEIOLIEE KPATHBIN KOpEeHb 4eTHOM KpaTHOCTU. Kakum
METOJIOM HEJb3s HAlTH 3TOT KOPEHB?

OTtBeThI:

1) meTogoM HblOTOHA 2) METOA0M JI0XKHOTO NOJIoXKEHUA 3) METOAOM BUceKuMU 4) METOLOM CEKYLLUX

Bepwnsiii otBeT: 3)
4.T1o w3BecTHBIM 3HaueHHsM VO = 3 u V4 = 2 Haiitn 3HaueHne V7 , MCHONB3Ys
WHTEPNOJALMOHHBIN MHOTOUYJIEH IEPBOM CTETIEHHU.

OTBeThI:
1)2.646 2)2.6 3)2.6458

Bepwnbiii oTBeT: 2)
5.IlycTh cuctema MUHEHHBIX ypaBHEHUHAX = b MeeT TpeXAHaroHaJIbHyI0 MaTPHUILy CUCTEMBI
A. Kakoii MeToJ1 peleHusl CUCTEMBbI OyIeT MEHee TPYJOEMKUM?

OTBeTHI:
1)Xonenkoro 2)["aycca 3) mporoHku

BepHpiii otBeT: 3)

2. Komnerenuuss/Muaukarop: M/1-3onk-2 AHanu3upyeT pe3yabTaThl YUCICHHOTO peIIeHHs 3a/1a4
U OLIEHUBAeT HEOOXOAUMBbIE /IJISl BBIMOJIHEHUS paboThl pecypChbl

MarepuaJsl JJI1 NIPOBEPKU OCTATOYHBIX 3HAHUM

1.

1.Yemy paBHa Beln4YrHA aOCOMIOTHONW MOTpemHOCTH GYHKIUH f(X) = COSX, €CIIH apryMeHT
T
dbyakmn 3aaaH ¢ morpemHocThio 0.01, a GyHKINS BRIYUCISIETCS B TOUKE X ~ Z?'

OTBETHI:

1)0.01 2)0.005 3)0.1 4)0.2
Bepusrit otet: 1)
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3. Komnerenuus/Muaukarop: 1JI-2onk-3 [IpuMenseT cymecTByronme MaTeMaTHYECKUE METOIbI
U1 aHaJIi3a CBOMCTB MaTEMaTHUYECKHUX MOJECIIEN

MarepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.

OyHK1us 331aHa Tabuel 3HadeHuit .OnpenennTh Kakoi U3 MHOTOUJICHOB IPUOIMKAET
GYHKIHMIO HAWTYYIIAM 00pa3oM “B cpeiHeM .

X=-2 | x=-1]x=0|x=1|x=2
y=-181-09 |01 |09 |21

OTtBeTsI:
ly=x 2. y=x-0.1 3. y=x+0.1
Bepnsiii otBer: 3.

II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "oTJIUYHO" BBICTABIISIETCS €CIU JJaHbI
MpaBUJIbHBIE OTBETHI HA JIBA BOMPOCA OMIJIETA U JJOTIOJHUTEIBHBIN BOMPOC, 3aJaHHBIM B YCTHOM

dhopwme.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OLeHKa "Xopomio" BbICTaBISETCS €CIIH OTBETHI
Ha BOMPOCHI OUIIeTa CoAepkKAT HEKPUTUYHbBIE OITMOKH U JJaH MPaBUJIbHBINA OTBET Ha
JOTIOJTHUTEIBHBIN BONPOC, 33aHHBIA B yCTHOU (opme

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM HeT OTBETa Ha OJMH U3 BOIIPOCOB OMJIETa .

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM HE BBITIOJIHEHBI YCIOBUS Ha OIIEHKY 3

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OayibHO-pEHTHMHIOBOM cHUCTEMeE AJs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3a4E€THOM COCTaBIIAIOIIEH

5 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH

IIpumep Ouera

SK3AMEHALIMOHHBINA BUJIET Ne 23

Kadenmpa MaremaTrueckoro v KOMIbIOTEPHOTO MOJICITHPOBAHUS
MDHU Juctumimaa YucaeHHbIE METO B

®akynerer UBTU

“YTBepxkaaw”
3aB. Kadempoii

1.0mucanme MeTo/1a HAMCKOPEHIIIETo CITyCKa PENICHUs] CUCTEM JIMHEHHBIX allre0pandecKuX ypaBHEHUM.
Ycia0Bue NPUMEHUMOCTH METOJA, KPUTEPUN OKOHUAHUSL.
2.HaiiTn npuOamKeHHOE pelieHre 3a1aun
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y'=t"2+2y, y(0)=1 B Touke t=0.2
1o MeTory Anamca-MoyaTOHA 2-TO TIOPSAKA TOYHOCTH.

IIpouenypa npoBenenust

DK3aMeH MPOBOAMTCS B MHCbMEHHO-yCcTHOW (opme. Ha moaroroBky orBeTa cryaeHTy maetrcs 60
muHYT. Kpome oTBeTa Ha BOIpOCH OWieTa CTYAEHT AOJDKEH OTBETUTHh Ha JIOTIOJHHUTEIBHBIC
BOTIPOCHI.

L Ilepeuenv Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: UJ1-2onk-2 BeibupaeT uncieHHblil MeTo, OMUpasch Ha aHATTU3
MOCTaBJIICHHOM 3a/1a4d, U PEaJInu3yeT COOTBETCTBYIOIIUE aJTOPUTMBI

Bonpocel, 3a1anns
1.Yucnennsie meToasl pemenus 3agaun Komm: meroast Pynre—Kyrrel. Unes nocrpoenus
pacyeTHbIX GOPMYIL.
OpHomapamerpuueckoe ceMercTBo Metona Pynre-KyTTsl 2-ro mopsiika TOYHOCTH.
2.CocTaBUTh NPOLENYPY HAXOKACHUS MPUOIMHKEHHOIO 3HAaUEHUSI MHTEerpajia ¢ 3aJaHHOM
TOYHOCTBIO Ha JFOOOM SI3bIKE IPOrPaMMHUPOBAHUS

2. Komnerennusi/Ungukarop: NJI-3onk-2 AHanmu3upyer pe3yabTaThl YUCICHHOTO PELICHUs 3a1a4
U OLICHUBAET HEOOXOIMMBIE [ BBIIOJIHEHUS pabOTHI pECYPCHI

Bonpocel, 3aganus
1.Yucnennoe muddepennrpoBanne. Beraucienne nepBoi U BTOPO MPOU3BOIHOM, BBIBOT
OLICHOK ITOTPEIIHOCTH.
2.BeIOpaTh uTepamoHHbI METO/ 711 YUCICHHOTO pereHus 3anauu Jupuxie. OObICHUTD
Croco0 OIIEHKH MPaBUIbHOCTU HaMJIEHHOTO MPUOIMKEHHOTO PEIICHUS.
3.Kakue kputepuu UCIONb3YIOTCA U1 OLIEHKH TOYHOCTH MPUOJIMKEHHOTO PEellleHusl 3ajaun
Kommn?
4.01eHUTh, 00BEM MAMSTH KOMITbIOTEPA, TPEOYEMBI JJI1 XpaHEHUSI MaTPULIbI CUCTEMBI IIPU
JUCKpETH3aluK 3a1auu Jupuxie.

MarepuaJbl 1J151 NPOBEPKH OCTATOUYHBIX 3HAHUI
0 . :
1.YeMy paBHO 3HAYEHHE MHTETpana | o 0o cos(mx)\dif ferentialDx, BbraucieHHOe 110
aNeMeHTapHOU (hopmysie Tpaneruii?
OTBeThI:

1. 1) 0 2) 05 3)%

Bepnpniii otBeT: 1)
2.Kak MOXHO OIICHUTh MOTPELTHOCTh MPUOIMKEHHOTO peIIeHUs] KpaeBo

d KAy 4 q(ou = f(x) , u(a) = ua, u(b) = ub

3aJjauu. —
A \dif ferentialDx (\differentiale

OTBETHI:
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1. 1) Mcnonbsya npasuao PyHre ABOMHOro nepecyeTa 2) MCNOAb3yA anpUOPHYIO OLEHKY NOrpeLHoOCTH
Pa3HOCTHOM cxembl 3) UCMO/Ib3YA anoCTePUOPHYHO OLEHKY NOrPeLwHOCTM Pa3HOCTHOW CXeMbI

BepHnsriii otBeT: 1)
3.Kakoii u3 npeacraBiaeHHBIX (PU3NISCKUX TPOIIECCOB MOKHO onucaTh 3anadeit Komm y =
fty),y(t0)=y07?

OTBETHI:
1)mporiecc pacpocTpaHeHuUs TeIUia B CTEpKHE 2) mpoliece KoiebaHuil B CTpyHe 3) mpoliecc
JIBIKEHUSI CHApsJla B OAJUTUCTHUKE

BepHnsriii otBeT: 3)
4.CKOJIBKO TPUMEPHO MOTPEOyEeTCs] BBIUUCICHUN JUIsl CUCTEMbI TUHEHHBIX YpaBHEHUN
nopsigka m metoaom ['aycca?

OTBeTHI:

o ooy 2 o 1
1. 1) 8m apudmeTtnyeckux onepaumin 2) 3m apudmeTmyeckunx onepayuii 3) 3m apudmeTnUYecKmx

AEeNCTBUM

BepHbiii oTBeT: 2)

3. Komnerenuusi/Mnaukarop: N/I-2onk-3 [lpumenser cyuiecTpyronme MaTeMaTU4eCKue METOIbI
JUIS aHAJIA3a CBOMCTB MaTEMAaTUYECKUX MOJIEIIEH

Bonpocel, 3a1anns
1.IlpuBectn npumMep (HPU3UYECKOTO MPOIIECCa, OMMMCHIBAEMOTO ¢ TIOMOIIBIO 3a1a4n Korm.
2.3anucaTh MaTeMaTHYECKYIO0 MOJIEIb, ONMCHIBAIOILYIO CTALIMOHAPHBIN IIPOLIECC
TEIJIONPOBOJHOCTH B CTEPKHE C 3aJaHHOM TEMIIEPATypOl Ha KOHIIAX.
3.Kakoii kpuTepuii cieyeT IpUMEHNUTD Ul aHaIW3a YCTOWYMBOCTH JUCKPETHOM 3aaun
Kommm?
4.Ilpennoxuth cioco0 pemenus 3aaaun Komm ans  cucreM  nuddepeHaabHbIX
YpaBHEHUM.
5.Kak mpoBectu aHanu3 cucreMsl AU depeHnanbHbIX YpaBHEHUH Ha )KeCTKOCTh CUCTEMBbI?

MartepuaJbl /i1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kakoe 13 cOOTHOIIEHUH anPOKCUMUPYET MEPBYIO TPOU3BOIHYIO (PYHKIIMH CO BTOPHIM
MOPSIIKOM TOYHOCTH 110 h?
OTBeTHI:

F+m)—f(x) 2) fx+h)—f(x-h) 3)f(x)-f(x—h)

1. 1)
h 2h h

BepHbiii oTBeT: 2)
2.lana 3agaya Komm: y = t +y , y(0) = 1. J{ns ee pemenust mpuMeHseTcsi MeToJ1 Ditepa ¢
nrarom h=0.2. Yemy paBHO 3HaueHUE NMPUOINKEHHOTO pemeHus B Touke 0.4 ?

OtBeThI:

1. 1) 1.2 2)1.44 3)1.528

BepHpsiii otBeT: 3)
3.lana MatemaTuyeckast MOJIeNb, IPEACTABICHHAs CUCTEMON OOBIKHOBEHHBIX
muddepeHManIbHbIX ypaBHeHU: u = —2u + 5v , v = 25v, u(0) = 1, v(0) = 2. Kaxkoii
U3 KJIaCCOB METOJIOB CIIEJYeT BHIOpATh /Ul YMCIEHHOW peanu3anuu ?

OTBeThI:



1. 1) metoa vpa, TaK Kak cucTeMa ABNSETCA KECTKOM 2) ABHbIV MeToh, diiepa, Tak Kak MeTo,
[0CTaTOYHOM NPOCTOi B peanmsaumm

2. 3) meTog pasnoxeHusa no popmyne Teinopa, Tak Kak OH AOMNYCKAET BbICOKMI NOPALOK TOYHOCTH
peleHus.

Bepnbiii otBeT: 1)
4.I1pu pemienuu 3a1a4yu Jupuxiie s CUCTEMbI YpaBHEHUM, MOJYYEeHHON 110 Pa3HOCTHOM
CXEMe, CJIEyeT IPUMEHSITh:

OTBETHI:

1. 1) utepaumoHHble meToabl 2) meTtog Maycca 3) meToa NPOroHKM

Bepnbiii otBeT: 1)

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "O0TINYHO" BBICTABIISIETCS €CJIA JTAaHbI
MPaBUJIbHBIC OTBETHI HA JIBa BOMPOCA OWJIeTa M JOTIOJHUTEIBHBIN BOIIPOC, 3aJJaHHBII B YCTHOU
dbopwme.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OLeHKa "Xopomio" BbICTaBISETCS €CIIH OTBEThHI
Ha BOMPOCHI OUIIeTa COAepKAT HEKPUTUUHbBIE OLTMOKH U JJaH MPaBUJIbHBINA OTBET Ha
JOTIOJTHUTEIBHBIN BONPOC, 3aaHHBIA B yCTHOU (opme

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM HeT OTBETa Ha OJMH U3 BOIIPOCOB OMJIETA .

Oyenka: 2
Onucanue xapakmepucmuku evinonnenus 3uanus: OLeHKa "HeyJ0BIETBOPUTEIbHO" BBICTABIISIETCS
€CJIM HE BBIIIOJIHEHBI YCIIOBHS HA OLIEHKY " yIOBJIETBOPUTENIBHO"

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaibHO-pEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISIOMINX
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

5 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

Ha 3amuTe KypcoBoii paboThl 00yyaromeMycs 3aJal0Tcs TEOPETUIECKUE U MPAKTHUECKUE BOIIPOCHI
0 MPEACTABICHHON PacueTHO-MOSICHUTENLHOM 3aI1cKe.

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "TPOJABUHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHBI OCOOCHHOCTH MPAKTHUSCKUX PEIICHHMA

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PaboTa BeImojHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu matepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu 6vlnoHeHus 3Hanus: PaboTa BeINOIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHUs BBIMIOJIHEHA BEPHO. OTBETHI Ha BOMIPOCHI TEOPETUUECKOTO IIaHa
COJIepKaT HEKPUTUUYECKUE HETOYHOCTH.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora He BBITIOJIHEHA WM BBIIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

Onenka 3a KypcoByl paboTy ompejensercs B cooTBeTcTBHUM ¢ IlonoxkeHuem o OamibHO-
peiTHHroBoi cucreme i cryaentoB HUY «MOWN»
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