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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-2 CriocoOeH uCIoib30BaTh U aAaNTHPOBATh CYIIECTBYIOIINE MAaTEMAaTHICCKUE METOIbI U
CUCTEMBI IPOTPAMMUPOBAHUS TSI Pa3pabOTKH U peai3aIiy alrTOPUTMOB PEIICHUS MPUKIIATHBIX
3a1a4
N]1-2 BoiOupaeT uncaeHHbIN METO/I, OUPASICh HA aHAJIM3 MOCTABIICHHOM 3a/1a4yH, U
peaNn3yeT COOTBETCTBYIOIIHNE aJITOPUTMBI
NJI-3 Aranusupyer pe3yabTaThl YUCISHHOTO PEIICHUS 33]a4 U OIICHUBAET HEOOXOIUMbIC
JUTSI BBITIOJTHEHUST pabOTHI pECypChI

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:
IJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUSA
1. Pemnennie HenuHeHbIX ypaBHeHu# (JIaboparopnas pabota)
2. Pemenue cucteM JIMHEHHBIX YpaBHEHUI UTepallMOHHBIMU MeTo1aMu (JIabopaTopHas
paborta)
3. Teopus norpeurHocreit (Jlaboparopnas 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 TMHEHHBIX ypaBHEHUH NIpsiMbIME MeToiamu (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
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BBenenue B T€OpHIO OTPEIIHOCTEN

BBenenue B TeOpHIO IOTPEIIHOCTEN

YunciaeHHbBIE MCTOABI pCHICHUS CKAIAPHBIX

ypaBHEHUI

YuncnaeHHbBIE MCTOABI pCHICHUS CKAJIAPHBIX

ypaBHEHUI

YucneHHble METOIBI PELLIEHUS CUCTEM
JIMHEUHBIX U HEJIMHEHHBIX YPAaBHEHUN

YucneHHble METOIBI PELLIEHUS CUCTEM
JIMHEUHBIX U HEJIMHEHHBIX YPAaBHEHUN

[Tpubmmkenue GyHKIUI

[Tpubmmkenue GyHKIUI

Bec KM:

10
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15

15
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5 cemecTp

Pasznen nucuuIuinHel

Beca KOHTpOJIBHBIX MeponpUsITHil, Yo

Nunexc
KM:
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KM-12

Cpox KM:

4 8
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16

UuceHHOe NHTETPUPOBAHUE U
nuddepeHnrpoBaHne

UmncieHHOe HHTETPUPOBAaHUE U
JuddepeHpoBaHue

YucaeHHOE METOABI peUiCHus 3aJa4n Komu

YucnenHnoe MeTobl perneHus 3aaauu Komm

Pa3zHocTHBIE METOIBI pELIEHUS KPA€BOM 3aa4u

Pa3zHocTHBIE METOIBI pELIEHUS KPA€BOM 3a1a4u

Teopus pa3HOCTHBIX CXEM

Teopust pa3HOCTHBIX CXEM

Bec KM:

20 20
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15

25

$06m1as gacts/Jy1s1 MPOMEKYTOIHOM aTTecTaund

BPC kypcoBoii padoTsl/npoekTa

5 cemecTtp

Pazgen nucumimHe

Beca koHTpOIBHBIX MeponpHsITHil, Y0

Nunexc KM-1 KM-2 KM-3
KM:
Cpox KM: 8 12 16




Pa3paboTka anropuT™a perieHus 3a1a4um +

CocraBjicHHE U TECTHPOBAHUE MPOTrPAMMBI +

[TonydyeHne pe3ynIbTaTOB MOJACIMPOBAHUS IS HCXOIHOM 3a1aun +
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

OIlK-2 N-2orix-2 BriOupaer | 3HaTh: Teopus nmorpemHocTe#t (Jlaboparopras padota)
YHCIICHHBIN METO/I, | DIEMEHTAPHYIO TEOPHIO Pemenne HenuHeiHbIx ypaBHeHuii (JlabopaTopHas pabota)
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 TPUOTUKESHUS
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 unrerpuposanue (Jlaboparopuas pabora)

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
HE00XO0UMbIE 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 Ko (Jlaboparopnas padota)
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
peanu3an

MPUMEHSTh YUCIICHHBIE
METOJIbI IS PEIIECHUS
CTaHJapTHBIX
BBIYMCIIUTCIIBHBIX 3a1a4




1I. Cooepicanue oyenounvix cpeocme. ILllkana u kKpumepuu oyenueanus
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 .

Kpatkoe cogepxxanue 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 pa3INune MEXY OKPYTJIIEHUEM 110
JIOTIOJTHEHHUIO U OKPYTJICHUEM YCECUEHHUEM

3.Yro Takoe MalIKHHAS OCCKOHECYHOCTD, MAITMHHBII
HOJIb U MAIIMHHOE STICUJIOH.

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

5.ChopmynmrpoBath crioco0 OLEHKH MOTPELNIHOCTH
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 TEOPETUIECCKHE BOITPOCHI MPEUMYIIECTBEHHO
BEPHO

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyernmax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISICTCS B
cllydae, eCJiv 3alaHus IPEUMYIIIECTBEHHO BBIITOJHEHBI, OTBETHI HA TECOPETHUYCCKHE BOTIPOCHI
COJepKAT HEKPUTHIHBIE OITHOKH.




KM-2. PelieHue HeJIMHEHHBIX YPABHEHU I

®opmbl peaau3anum: 3anIuTa 3aJaHUsA

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJbLHOIO Meponpusitusi: JlaboparopHas paboTa COCTOUT U3 JIBYX
gacreil. OHO 3aJaHuE BBIMONHIETCS B Jlabopatopun DBM Ha KoOMIbIOTEpEe, BTOpPOE 3aJaHUC
BBITOJIHACTCS IIPU IOMAIHEN OATOTOBKE .

Kparkoe cogepxxanue 3agaHus:
JlaboparopHas paboTa OpUEHTHPOBAHA HA MPOBEPKY 3HAHUS YUCIEHHBIX METOJOB PEIICHUS
CKaJIIPHBIX YPAaBHEHHI U YMEHHS BEIOMPATh YHCIIEHHBIA METO/I, ONTUPAsCh HAa aHAIIU3
MIOCTaBJICHHOM 3a7a4u

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: YHCJICHHBIE METO/Ibl 1.CopmynupoBaTh MOCTAHOBKY 3a/1a4H

peLIeHUs CKATIIPHBIX YPaBHEHUM MPUOIMKEHHOTO PEIICHHS HeIMHEHHBIX YPaBHEHUN |
OCHOBHBIE 3Tallbl peIIeHHs 3a/1a4 10 TOUCKY KOpHEH
CKaJISIPHOTO ypaBHEHUS.

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

3.0mnucath aJIrOPUTM METO/1a IPOCTON UTEPALIUH.
CdhopmynupoBarh yCiI0BUE IPUMEHUMOCTH METOJA. U
yKa3aTb CKOpPOCTb CXOJUMOCTU METO/A.

4.BoiBectu pacueTHyio Gopmyny mertona Herorona
pelieHns HelnuHeHoro ypaBHeHus. ChopMyaupoBaTh
TEOpPEMY O CXOJMMOCTH MeToJa. JlaTh TeOMETPUUECKYIO
MHTEpPIpETAMI0 METO/aA.

5.0nucate Henoctatku Merona Hetorona. [lepeuncnurs
Moaunbukauu metona Herotona.

Onucanue MIKAJbI OLlEeHUBAHUS :

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu eblnoineHus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIN
BBITIOJTHEHBI 00€ YacTH 3aJjaHusl U JaHBI OTBETHI HA TEOPETUYECKHE BOMIPOCHI B MIOJIHOM 00BEME .

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
BBINOJIHEHBI 00€ YacTH 3aJ[aHUs U IaHbl OTBETHI HA TEOPETUYECKHE BOTPOCHI TPEUMYILIECTBEHHO
BEPHO

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBLHO" BHICTABIISAETCS B
ciIydae, eCliv 3aJIJaHus TIPEUMYIIISCTBEHHO BBITIOJHEHBI, OTBETHI HA TEOPETHICCKHE BOIIPOCHI
COJIEpKaT HEKPUTUYHBIC OIIHUOKH.

KM-3. Pemienne cucrem JHHEHHBIX YPABHEHUH NPSMBIMA MEeTOJAMH

q)OprI peaaun3anmu: KOMHBIOTCpHOC 3aaHuc




Tun KoHTpPoILHOTr0 MeponpusiTus: Jlaboparopnas pabora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHusi KOHTPOJILHOro Meponpusatus: [lepBas dacte 1abopaTopHOl pabOTHI
BBINOJIHSICTCSI B Jlaboparopuu DBM , BTOpasi 4acTh BBINOJIHACTCS MPH JOMAIIHEH MOJITOTOBKE C
MIOMOIIBIO ANTOPUTMUYECKOTO si3bika Python. CTyneHTHI BBINOJHSIOT 3anaHus JabOpaTOPHOH

pa6OTBI COINTaCHO MHWBUYAJIbHBIM BapUaHTaAM

KpaTlcoe coacpiKaHuE 3aaHUA:

JlaboparopHas paboTa OpUEHTHPOBAaHA HA IPOBEPKY YMEHHMSI HUCII0JIb30BATh aIrOPUTMUYECKUE
SI3BIKY TPOTPAMMUPOBAHUS WM CIICIIMAIbHBIC CPEICTBA MATEMATHYECKUX MTAKETOB ISl

pEeIICHUSA 3ada4,

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTn: HCIIOIB30BaTh
AITOPUTMHUYECKHE SI3BIKH
IpOrpaMMHUPOBaHUS 580071
CIIelhaIbHbBIE cpencTBa
MaTEMAaTHYECKUX  IIaKETOB ISt

pCLICHUA 3a1a4

1.CoctaButh nporpamMmy Ha si3eike Python,
BhINONHSAOIYI0 LU - paznoxeHne MaTpuLibl.
Bocnoiib30BaThCs BCTPOCHHOM NPOLIEAYPOM MaKkeTa
NUMPY wu taxxke nonyuuts LU-pasznoxxeHue, CpaBHUTH
IIOJIyYEHHBIE PE3YJIbTaThI.

2.JIns cucteMbl ypaBHEHH C pa3peKEHHON MaTpHLIei

pa3paboTaTh aJrOpUTM HAXOXACHUS PEILICHUs ,
COCTaBUTh IIpOrpaMMy Ha si3bike Python u ydoenuthes B
ee paboTOCIIOCOOHOCTH.

3.Ucnonb3ys BcTpoeHHbIe mpoueaypsl nakera NUMPY,
BBIUUCIIUTh YUCIIO OOYCJIOBICHHOCTU MaTpHIIbl. 3aTeM,
YBEJIMYUBAs NOPAJOK MATPHULIbI, BBISICHUTh KaK MEHSETCS
00yCJIOBJIEHHOCTH 3a7a4H.

Onucanne MKAJbI OIICHUBAHUS:

Ouenka: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS €CIIU 3a1aHIe
BBIIIOJIHEHO B MOJIHOM O00beMe

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OleHKa "X0opoIio" BEICTaBIISETCs €CIH 3aJaHue
IPEUMYIIECTBEHHO BBIITOJIHEHO

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CITM YaCTh 3aJJaHHsI BBITIOJTHEHO HEBEPHO

KM-4. Pemienue cucrem JIMHEHBIX YPABHEHUH UTEPALIMOHHBIMU METOAAMH

®opmbl peau3anum: 3alIuTa 3a1aHus

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHusi KOHTPOJLHOT0 Meponpusitusi: IlepBas dyacte mabopaTopHON PabOTHI
BBITIOJIHSIETCS B Jlaboparopuu DBM , BTOpas 4acThb BBINOJHAETCS MPH JOMAIlHEH MOATOTOBKE C
MOMOIIbIO alroputTMudeckoro ss3pika Python. CTyneHTHl BBINONHSAIOT 3aJaHus JabOpaTOpHOI
paboOThl COTNIAaCHO WHAMBUAYAIbHBIM BapuUaHTaM, MCIIONB3Ysl TaKXKe CIElHaTU3UPOBAHHYIO
o6ubmoTeky matplotlib.

10




KpaTkoe conep:kanue 3a1aHus:
JlaGopatopHasi paboTa OpUEHTHPOBAaHA Ha MMPOBEPKY YMEHHS HCIIOIB30BATh AITOPUTMUYCCKHE
SA3BIKA TPOTpaMMHUPOBAHUA UIIN CIICHHUAJIBHBIC CPCACTBA MATCMATUUCCKHUX ITAKCTOB JJIA
peleHus 3a1a4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: HCIIOJIb30BaTh 1.CocTaBUTh IPOrpaMMy Ha aITOPUTMUYECKOM S3BIKE

AJTOPUTMHUYECKHUE SI3BIKH Python, peanuzyronryro metobl 3etinens u Skoowu.

IporpaMMHUpOBaHUS WIH CpaBHUTB YMCIIO UTEPALIUH, TOTPEOOBABIIUXCS IS

CHeIalIbHbIE CpeacTna JOCTUKEHHS 33JaHHON TOYHOCTH ISl pEIICHUS 3a/1a4u

MaTEMaTUYECKUX  IAaKETOB s KaKJbIM METOJIOM.

pelIcHHs 3a1a4 2.Ucnons3ys o6ubnarorexy matplotlib, mocrpouts
rpaduKu HOPM HEBSI30K , OTYYCHHBIX Ha KaXKI0H
UTEPALUU IPU PEIICHUU CUCTEMbl UTEPAllHOHHBIM
METOJIOM, YKa3aHHbBIM B MH/IMBUyaJbHOM BapHaHTE.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "OTINYHO" BBICTABIISIETCS €CIIH
BBITIOJIHEHBI 00€ YaCTH 3aJaHMsl M JJaHbI OTBETHI HA TECOPETUYECKHE BOIIPOCHI B IIOJIHOM 00BEME .

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
BBINOJIHEHBI 00€ YaCTH 3aJ[aHUs U IaHbl OTBETHI HA TEOPETUYCCKHUE BOPOCHI IPEUMYIIIECTBEHHO
BEpPHO

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIETBOPUTEIBHO" BHICTABIIAETCS B
cllydae, €cliv 3aJJaHus IPEUMYILECTBEHHO BBIIIOJHEHBI, OTBETHI HA TEOPETUUECKHUE BOIIPOCHI
coJiepKaT HEKPUTHUYHbIE OIIMOKH.

KM-S. Pemienne cucrem ypaBHeHUit

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

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

Kparkoe conepxanue 3a1aHus:
KonrtponbHas paboTa opHeHTUpOBaHA Ha MPOBEPKY 3HAHUS YUCIEHHBIX METOJOB PELICHHUS
CUCTEM YPaBHEHMI U yMEHHUS IPUMEHSTh YUCIEHHbIE METO/IbI alIreOphl JJIs PEeLIEHUs! CUCTEM
yYpaBHEHUN

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: YHUCJICHHBIE METO/IbI 1. ChopmynupoBaTh yClIOBHUs IPUMEHUMOCTH METO/Ia

peLeHus CUCTEM  JIMHEWHBIX nporoHku Juis pemenust CJIAY

YpaBHEHUN 2.BbIYMCINUTE YMCII0 00YCIOBIEHHOCTH MAaTPHIIBI.
Onpenenuts, ABISETCS JIM MaTpUlla II0XO
00yCIIOBJICHHOM.
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3.J1ns1 pemeHust CUCTeMbl JTMHEHHBIX alreOpandecKux
YPaBHEHUI UCHOIb3YeTCs MeTo 3eiiens. BoiBectn
KpUTEPUI OKOHYAHUS UTEpAIUi 711 MeTo1a 3ehaes .
4.Kax BBITISAUT METOJT PEIaKCalliy, 3allICaHHbIH B
KaHOHHYECKOoU popme?

YMeTb: INPUMEHATH YHUCIICHHBIC 1. Peminth cucteMy ypaBHEHUI OJHUM U3
METOAbl aureOpbl s peLleHus UTEPALMOHHBIX METOZ0B (METOJOM IPOCTOM UTepalui,
CUCTEM ypaBHEHUH 3eitnenst)

2.Pemuth cuCTeMy YpaBHEHUH OJHUM U3 MPSIMbIX
MeroaoB ( MeroaoM ["aycca, LU- pa3noxxenust)
3.Pemuth cCUCTEMY YPAaBHEHHUI C CAMMETPUYHOM
MOJIOKUTEIBHO ONPEACICHHON MAaTPULIEH METOA0OM
XO0JIEeKoro

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OlueHKa "0TINYHO" BBICTABIISIETCS €CIIH
MIPABHJILHO BBIITOJIHCHBI 4 331aHUS BApUAHTA U TIsATas 3a7a9a COJAEPKUT HE3HAYUTEIIbHBIC OITUOKH.

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopoo" BEICTaBISAETCS €ClIU
MPaBUJILHO BBITIOJHEHBI 3 3a/IaHUs BApUAHTA U OJHA 3aj]a4a COACPKUT HE3HAUUTEIbHBIE OIMOKH.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM TPAaBWJIHLHO BBITIOJIHEHBI 2 3aJaHUsI BApUAHTA U €Il OJHAa 3aj7]a4a COACPKUT He3HAUUTEIIbHbBIC
OIINOKH.

KM-6. IIpuoimxenune GyHKuui

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOr0 MeponpuATHsA: TecTupoBaHHE BBIIOJIHSAETCS IO
BapuaHTaM. B kaxxnom Bapuante 10 3anau. Bpems aiis BimonHeHus 45 MUHYT.

Kparkoe cogep:xanue 3aiaHus:
TecT opreHTUPOBaH Ha POBEPKY 3HAHUS METO/10B MPUOIMHKEHUS (PYHKIUI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOAbl  MPHUONMKEHUS 1.®ynkuus 3a1ana Tabnuiei cBoux 3HaueHuid B 11

byHKIMI To4kax . MHorouneH Jlarpanyxa kakoi CTENEHN MOKHO
MOCTPOUTH IO ITON TaONIHUIIE, UCTIOIB3YS BCE 3HAUCHUS
byHKIIAR?

2.DyHKIMS 3a7aHa CBOMMH 3HAYCHUSIMH B y3max X0,
x1,...xn . Ilo 3TUM 3HaYEHUSAM CTPOSAT
HWHTEPNOJISILIMOHHBIE MHOrOoWwIeHbl HploTOHA 1
Jlarpanxa . Kakoe yTBep>kJaeHUE BEpHO:

1) 3HaueHUs MHOTOWJIEHOB COBHAAAIOT TOJBKO B
y3J1axX UHTCPHOJIAINN
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2)MHOTOWIECHBI paBHBI MKy COOOM

3) MHOTOUJIEHBl HE PaBHBI M UX 3HAYEHUS HE
COBIAJIAIOT HU B OJTHOM TOUKE

4) MHOTOWJICHBI HE PaBHBI MEX]ly 0001, HO MX 3HAYCHUS
COBIAJIAIOT B y3J1aX UHTEPIOJIALUN

3.Kakoii mopsiiok TouHOCTH 110 h 0OecrieunBaeT
UHTEPNOJUPOBAHUE MHOTOUJIeHOM Jlarpanxa 3-ei
cTeneHu?

4. ®yukmus 3anana 3HaueHusmu: y(0)=1, y(1)=2, y(2)=3.
SBnsercs mu Gynkus s1(x)=x+1

JIMHEWHBIM CIUTAHOM ?

5.01eHUTh BETUYHUHY MOTPEUTHOCTH WHTEPIOISINN
¢byuknun y=In(X) B Touke x=2.1

[IPU UHTEPIIOIMPOBAHUU MHOTOUWICHOM IEPBOM CTENICHH
o Toukam x0=2 u x1=2.2

6.@yukuus 3aaana 3HadeHusmu: y(0)=-1, y(1)=2,
y(2)=3, y(3)=1. lIpubnu3uth GyHKIHIO MHOTOYWICHOM
NEPBOIl CTENIEHN IO METOY HAUMEHBIIINX KBAIPATOB.
7.@yukuus npudmmkaercs no Toukam (x0,y0), (x1,yl),
(x2,y2) UHTEPIONAIMOHHBIM MHOTOUJICHOM. UemMy paBeH
KOX(PUIHMEHT MPH CTapUIeld CTETIeHH X ?

8.Mo>KeT JIn MHOTOUJIEH, TOCTPOCHHBIN 110 METOY
HAaMMEHBIINX KBAJPATOB COBIAAATH C
HMHTEPIOSIIMOHHBIM MHOTOUJIeHOM? OTBET 000CHOBATH.
9.B kakoMm ciyyae Helb3sl IOCTPOUTD
WMHTEPIOJSILIMOHHBIA MHOTOUIeH HbI0TOHA ¢ KOHEYHBIMU
Pa3HOCTSAMH TMPU HHTEPIIOIMPOBAHUH I10 Y3JIaM:

1)  gmcio Touek N+1 - HewyeTHOE

2)  4ucio To4YeKk N+1- yeTHoe

3)  TOYKHM 33aHBI C TOCTOSHHBIM IIAarOM

4)  TOYKH 33JIaHbI C IEPEMEHHBIM IIArOM

10.Kak BbIOpaTh y3J1bl MHTEPHOJSLUY MPU TPUOTHKEHUN
(GYHKIMN MHTEPIOISALMOHHBIM MHOTOYWIEHOM NEpBOii
CTeneHu Ha oTpe3ke [-1,1], 4ToObI morpenHocTh
MHTEPHOJISIIMY ObUIa MUHUMAJIbHON?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "0TIIMYHO" BBICTABIISAETCS €CIIU TaHbI
IpaBUJIbHBIE OTBETHI HA 10 mim 9 Bompocos.

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIio" BEICTABISIETCS eCIH
MIPAaBHJIbHBIC OTBETHI JaHBI Ha 8 WIJIK 7 BOIIPOCOB

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CJIM TIPaBHIIBHBIC OTBETHI JaHbI Ha 6 WIIK 5 BOIIPOCOB
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KM-7. UYnciaeHHbIe METOAbI

®opmbl peaym3anuu: IIposepka 3aganus

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mpoBeaeHHsl KOHTPOJBHOIO Meponpusitusi: PacdueTHoe 3ajaHMe BBINOJHAETCS B
dopme npomamnero 3azaHusa. CTyaeHTYy HEOOXOAMMO pELIMTh 3aJauyd PACUETHOrO 3aJaHus

COINTaCHO MHAWBUAYAJIbHOMY BAPpUAHTY

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
PacueTtHoe 3aaHUuC OPUCHTHUPOBAHO HA ITPOBEPKY YMEHUSA IPUMCHATH YUCICHHBIC MCTOABI JJIs1
peiCHUs CTAHAAPTHLIX BBIYUCIIUTCIIBHBIX 3a/1a4

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMeTn: INPpUMCHATH  YUCJICHHBIC

METO/IbI
CTaHJAPTHBIX
3aja4

I PCUICHUA
BbIYUCIUTCIIBHBIX

1.Beruncnuth 3HaU€HHE Z U OLICHUTH aOCOIIOTHYIO U
OTHOCUTEJIbHYIO TOTPEUIHOCTH pe3yjibTaTa, CUuTasl, YTO
HCXO/JHbIE JAHHBIE MOIYUYEHBI B pE3Yy/IbTaTe OKPYIJICHUS
T10 JIONOJIHEHUIO. 3aKcaTh pe3yabTaT C y4ETOM
MOTPEIIHOCTH. YKa3aTh BEpHbIe HUPBHIL.
2.Jlokanu3oBaTh KOPEHb HEJIMHEUHOIO YpAaBHEHUS WU
HaWTH ero MeToloM Oucekuuu ¢ ToyHocThio €1=0.01.
3.HaiiTu KOpeHb HEJIMHEWHOI'0 YPaBHEHUS U3 3a4a4u 2
METOJIOM NpocToi urepauuu. [ns atoro npeodpa3oBarb
ypaBHenue f(x)=0 k Buay, y100HOMY JIJIsl UT€paIil 1
IIPOBEPUTH BBINOJIHEHUE YCIOBHS CXOAUMOCTH. B
KauyecTBE OTPe3Ka JIOKAJIU3alUU B3SITh OTPE30K,
MIOJIyYE€HHBIM MET0/10M OHMCEKLIMHU IIPU PELICHUH 3a7aun
2. Haiitu KopeHb METO0M MPOCTON UTEPAIUH C
TouHOCThIO €2=0.0001.

4.Haiitu kopeHb HenmuHeHoro ypaBHeHus f(x)=0
LJIOKaJTM30BaHHBIN Ha OTpe3ke [a,b], MeTogom HeroToHa
¢ TouHOCThIO €3=10"-8.

5.Pemutsb cucreMy ypaBHeHui Ax=b MeToniom ['aycca
(cxema eIMHCTBEHHOTO JICIEHUS).

6.3amcare LU-pasnoskeHrne MaTpuilbl A U3 3aj1a4u 5 (He
IIPOBOJS IOIIOJHUTENBHBIX pacyeToB). Mcnonb3ys
MIOJIyYEHHOE Pa3JIoKeHUE, HallTH pPeLIeHHE CUCTEMBI
Ax=d

7.Pemuth cucreMy ypaBHeHUH Ax=b MeTog0M
Xo0nenKoro.

8.Pemnth cucreMy ypaBHeHUI AX=b MeTOJ10M
nporouku. YKA3AHMUE. TIpomexxyTouHble pe3yabTaThl
BBIUUCIISATH C MIECThIO 3HAKaMU MOCIIE 3aSTOM.
9.BbrunicnuTh HOpMBI MAaTpULIBI A U HOPMBI BEKTOpa
b.Cunrast, 4T0 KOMIOHEHTHI BEKTOpA MOIYYEHbI B
pe3yJIbTaTe OKPYIJIEHUS 110 JONOJHEHUIO, HAUTH €r0
OTHOCHUTEJIbHYIO MOTPEITHOCTh B KaXI0M U3 TPeX
YKa3aHHBIX HOPM.

10.Bpranciants HOpMy OOpaTHOM MaTpuibl A, OLIEHUTh
norpemtHocTs pemeHust CJIAY Ax=b B

KaXJ0M M3 TpeX yKa3aHHBIX HOPM JIJIsl HAMJICHHBIX B
3ajaHuK 9 nmorpenHocTel Bekropa b.
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11./lana cuctema ypaBaeHuit Ax=b. [IpuBectu ee k
BUIY, YAOOHOMY JJIsl UTE€PALUi, TPOBEPUTH BBITIOIHEHHE
JIOCTATOYHOTO YCJIOBHUS CXOJUMOCTH YKa3aHHBIX HIKE
METOJI0B. BBINONHUTE TpH nTEepanuu 1o Meroay SIkodu u
TPpHU UTEpaluu o metoay 3enaens. Onpenenurs BO
CKOJIBKO pa3 YMEHBILIUTCSI HOPMA HEBA3KU B KaXKIOM
ciydae. Vcnomnb3ys anocTepuopHyo OLEHKY,
BBIYHUCIIUTH MOIPEUTHOCTh IPUOIMKEHHOTO PEIIEHNUS,
MOJIYYEHHOTO Ha TPEThEeW UTEPALUU KaXKI0r0 METO/Ia.
12.BbINOIHUTH TPU UTEPALMH 110 METOAY 3eUes IS
cucTeMbl ypaBHeHH AX=b (He mepectaBisisa CTpok) B
Ka4yecTBE HAYAIbHOTO MPHUOIMKEHHS B3SITh HYJICBOU
BekTOop. 300pasuth rpaduuecku nmoBeieHuE
uTepanroHHoro npomecca. ConoctaBuTh HAOIIOAaEMOE
MOBEICHUE METO/Ia C BBIITOJIHEHUEM JIOCTATOYHBIX
YCJIOBUUA CXOOUMOCTH METO/IA.

13.®ynkuusa y=y(x) 3a1ana TabiauIel CBOMX 3HAYCHUI.
[Tpumensist METOT HAMMEHBIINX KBAIPATOB, MPHOIU3UTH
¢byHKIMI0 MHOTOWIEHaMH 1-i U 2-# crenieneid. s
KaKJI0T0 MPUOIMKEHUS ONPEIEIUTh BETUYUHY
CpEeIHEKBaapaTU4YHOM norpemHocTy. [loctpouts Ha
OJIHOM UYepTeke TOUEUHBIH rpaduk GyHKIUH U TpaduKu
MHOT'OYJICHOB.

14.®dynkuusa y=y(x) 3a1aHa Ta0iauIei CBOuxX 3HaYCHUH.
[Tpumensist METOT HAMMEHBIINX KBAIPATOB, MPHOIU3UTH
ee pynkuueil Buga . Onpenenutb BETUYUHY
CpeIHEKBaapaTU4YHOM norpemHocTy. [loctponts Ha
OJTHOM YepTexXe TOYEUHBIH IpapuK UCXOJHBIX JaHHBIX
u rpaduK QyHKINH .

15./1na pyHkumu y=y(X ), 3aJaHHOM TabIUIIeH CBOUX
3HAYEHUH, TOCTPOUTHh UHTEPIOISAIIMOHHBIE MHOTOUJICHBI
B (¢opme Jlarpanxka u Herotona. Mcnone3ys ux,
BBIYHUCIIUTH NPUOJIMKEHHOE 3HaUeHHE (QYHKIIUU B TOUKE
X*.

16.®yHkuMs y=y(X ) 3agaHa TaOiuleld CBOMX 3HAYEHUH.
Bbruucnuth npubamkeHHO 3HaueHue (PyHKIMHY B TOUKE
X*, UCMOJIBb3YsI UHTEPIOJISLUOHHBIE MHOTOWIEHBI
Herorona nepBoi, BTOpoU U TpeTbel cTeneHen. s
Ka)KJIOTO BBIYMCIICHHOTO 3HAUEHUS HAalTH
MIPaKTUYECKYIO OLICHKY ITOTPEIIHOCTH. 3alucaTh BCe
PE3yNbTaThI C YYETOM MOTPEIIHOCTH.

17.®@yukuus 3a1ana TabauIeil CBOUX 3HAYCHUH.
[TocTpouTh mapaboOIUYECKUA CIIIAalH

nedexra 1 .

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO

Onucanue xapakmepucmuku btnoanenus 3nanus.; OUeHKa "3a4TeH0" BBICTABISETCS €CIIN BCE

3aIaHUA BBIITIOJIHCHBI BEPHO

Ouyenka: HE 3a4TEHO
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OUeHKa "He 3a4TEHO " BBICTABIIAETCS €CIIU HE
BBINOJIHEHBI YCIOBUA HA OLICHKY "3a4yTeHo "

5 cemecTp

KM-8. YucjieHHOEe MHTErpUpPOBaHUE

®opMbl peaau3anuu: 3aiuTa 3a1aHus

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopnHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeieHUsi KOHTPOJLHOr0 MeponpusTus: JlabopatopHas paboTa COCTOUT U3 IBYX
yacteil. OgHO 3amaHWe BBITIONHACTCS B Jlaboparopuu DBM Ha KoMmbrOTEepe, BTOpOE 3a/laHHE
BBITIOJIHSIETCS] TIPU IOMAIITHEH MOJTOTOBKE .

Kparkoe conep:kanue 3aiaHus:
JlaGopaTopHast paboTa OpUEeHTUPOBaHA HA MMPOBEPKY 3HAHUSI METO/IOB YHCIIEHHOTO

HHTCIPUPOBAHUA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI YHCIEHHOT'O 1.Cy1iecTByeT v CBSA3b MEXKAY KaKUMH-TTHO0
WHTETPUPOBAHUS KBaJIpaTypHBIMU (hopMysiamu U popmyiioii HeroTona —
Jletioauma?

2.MOXHO JIH IPUMEHSITh KBaApaTypHbIe (POPMYIIBI, €CITU
uHTerpupyemasi QyHKIHS 3a/1aHa TaOIUIICH CBOUX
3HAYCHUMN?

3.ITouemy u3 npaBwia PyHre (OLIEHKH TOTPEITHOCTH)
MO’KHO BBIBECTH CIIOCOO YTOYHEHHS KBAPaTypHOI
CYMMBI, @ U3 allPUOPHOM OLIEHKU HEIb351?

4.Yoenurtech B TOM, 4TO KBaapaTrypHas ¢popmyia ["aycca
C OJTHUM Y3JIOM TOYHA JJi1 MHOTOWIeHoB 1, t, t"2, t"3.

5.ITpuBenute mpumep GyHKIHH, HHTETPUPOBAHUE
KOTOPOH 10 KBaJipaTypHO# (opmyJie Tparenuii He oyner
naBaTh norpentHoctu. OTBeT 000CHYHTE.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "0TIINYHO" BBICTABISAETCS €CIIU
BBITNIOJTHEHBI 00€ YacTH 3aJjaHusl U JaHbl OTBETHI HA TEOPETUYECKHE BOIIPOCHI B IIOJIHOM O0BEME .

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus 3nanus: OueHkKa "XopoIio" BEICTABISIETCS €CIH
BBITIOJTHEHBI 00€ YacTH 3aJjaHus M JJAHBI OTBETHI HA TEOPETUIECCKHIE BOIIPOCHI MPEUMYIIECTBEHHO
BEPHO

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEILHO" BBICTABISCTCS B
cllyyae, eCJiv 3aJ[aHusl IPEUMYIIIECTBEHHO BBIITOJHEHBI, OTBEThI HA TEOPETHUYECKHE BOIIPOCHI
COJIepKaT HEKPUTHIHBIE OITHOKH.
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KM-9. Yucaennoe nuddepeHuupoBanmne

®opmbl peau3anum: 3aIuTa 3aJaHUA

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

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

KpaTkoe conep:kanune 3a1aHusi:
JlaGoparopHasi paboTa OpUEHTUPOBAHA Ha MPOBEPKY 3HAHHS METOI0B YHCICHHOTO
Qg depeHIpoBaHUSI

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: METOABl  YHCIECHHOTO 1.Ilycts ¢yHKUMA 3a7aHa TaOIUIEH C TEpEeMEHHBIM
TudepeHMpoBaHus 11aroM. Mo>xHO JI TOCTPOUTH (POPMYJIbI YUCIECHHOTO
maddepeHmpoBanus st Takoi Gpyaxumn? Ecmu oTBet
MOJIOKUTEIBHBIH, TO yKa3aTh CIOCOO NOCTPOCHHUS
2.KakoB OyzaeT mopsiioKk TOYHOCTH (hOPMYITBI
yrcieHHoro nuddepenippoBanus s GyHKIUU
f'(x)+{"(x), ecniu nepBasi MPOU3BOAHAS
anmnpoKCUMHUPOBaHa NMPaBOi pa3HOCTHOW MPOU3BOIHOMH,
a BTOpasi IPOM3BOIHAS ANIPOKCHMHUPOBAHA CO BTOPHIM
HOPSAAKOM TOYHOCTH

3.Bcerna nu npy yMEHbIIEHUY 111ara

I QepeHIMPOBaHUS TOIPEIIHOCTh BHIYUCICHUS
yYMEHbILIAeTCs?

4.YeMy paBHO YUCIIO 0OYCIIOBIEHHOCTH 3a/1a41
BBIYHCIICHUS IPABOIl pa3HOCTHON IPOU3BOIHOMN?

5.Kaxk BeIBecTH (pOpPMYITy YUCIIEHHOTO

g depeHIMPOBaHUS ISl HAXOKICHHS IEPBOI
IIPOU3BOIHOM CO BTOPBIM NOPSIAIKOM TOYHOCTH ?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABISAETCS €CIIU
BBITNIOJIHEHBI 00€ YacTH 3aJjaHusl U JaHbl OTBETHI HA TEOPETUUECKHE BOIIPOCHI B IIOJIHOM 00BEME .

Oyenka: 4
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoneHus 3nanus: OueHkKa "XopoIio" BEICTABISIETCS €CIH
BBITIOJTHEHBI 00€ YacTH 3aJaHus M JJAHBI OTBETHI HA TEOPETUICCKHIE BOITPOCHI MPEUMYIIECTBEHHO
BEPHO

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEILHO" BBICTABISICTCS B
cllydae, eCJiv 3aJlaHus IPEUMYIIIECTBEHHO BBIITOJHEHBI, OTBETHI HA TECOPETHUYCCKHE BOTIPOCHI
COJepKAT HEKPUTHIHBIE OITHOKH.
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KM-10. Pemnenne 3anaun Komm

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJbLHOr0 MeponpusaTusi: JlaboparopHas paboTa COCTOUT U3 IBYX
gacreil. OHO 3aJaHUE BBIMONHICTCS B Jlabopatopun OBM Ha KoMIbloTepe, BTOpPOE 3aJlaHue
BBITNOJIHACTCS IIPU IOMAIHEN OATOTOBKE .

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

JlaboparopHas paboTa OpUEHTUPOBAHA HA MPOBEPKY 3HAHUS OA30BBIX MATEMAaTUYECKUX
Mo/ieJiel MHXKEHEPHBIX 33/1a4 M YMEHUS aHAJIU3UPOBATh CBOMCTBA MAaTEMAaTUUYECKUX MOJIeNIeH 1
IPUMEHSTh MHCTPYMEHTAJbHYIO 0a3y JJIs UX YHCIECHHOW pealn3aliuu

KOHTpOJII:HLIe BOI[pOCLI/SaL[aHI/Iﬂ:

3Hath: 0a30BBIE MAaTEMaTHYECKHUE
MOZACIIN MHXXCHCPHBIX 3a1a4

1.BbIOpaTh MaTeMaTHUECKyI0 MOJIEINb ISl ONUCAHUS
rpolecca U3MeHeHHUs1 OromMacchl IPOMBICIIOBOIO BUJIA
pBIOBI B OKEaHe.

2.BpIOpaTh MaTEMaTHUECKYIO MOJIENb JIJISl ONUCAHUS
XMMHUYECKOI0 B3aUMOJICHCTBUS ABYX BELIECTB.
3.IlpuBecTtu npumep pusnueckoro nporecca,
onuceiBaeMoro AudQepeHnaIbHbIM ypaBHEHHEM
BTOPOTI'O MOPSAKA C HAYAJIbHBIMU YCIIOBUSIMHU B HYJIEBOI
TOYKE.

4.1lpuBecTy npuMep TMHAMUYECKOIO IIpolLecca,
OIMCBIBAEMOr0 ¢ MoMoulbo 3a1a4u Kormu.

YMeTh: aHaIM3UpPOBaTHL CBOWCTBA
MaTeMaTHYeCKuX  Mojeied u

OPUMEHSTh  HWHCTPYMEHTAJIbHYIO
6azy  ans ux YK CJIEHHOU
peanuzanuu

1.IIpomozaenupoBats mpouecc U3MEeHEHUs1 OMOMacchl B
3aBHCUMOCTH OT MHTEHCUBHOCTHU IpoMbIciia. BoiOpathb
METO/I PELIEHUS] U COCTaBUTh MPOTrpamMMy, peaTn3yloIlyIo
BBIOpaHHBIN METOJ.

2.0npenenuTh AMANIa30H XUITHUYECKOT O JI0Ba (T.€.
3HAYEHUS] THTEHCUBHOCTH IPOMBICIIA, IPU KOTOPBIX BU
MOJTHOCTBIO MCUE3AET).

3.CocTaBuTh IpOrpamMmy JUisi MOJAEIUPOBAHUS
M3MEHEHHUS KOHIEHTPAlLlMU BEIIECTBA B 3aBUCUMOCTH OT
CKOpOCTH XUMHUUYecKOi peakuuu. [Tlogodpath
npouenyps! u3 nakera NUMPY, nozsossromue
BBIYHCIUTHh MOIIHOCTh XUMUYECKOU PEAKIIMH PU BCEX
3aJIaHHBIX apaMeTpax 3a7auu 3a ONTUMAJIbHOE BpEMSI.

Onucanue MIKAJbI OLEHUBAHUS

Ouyenka: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 8vtnonnenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISIETCA €CIIN
BBITIOJTHEHBI 00€ YacTH 3aJaHMsI U JJaHBI OTBETHI HA TEOPETUYECKHE BOMIPOCHI B IIOJTHOM O0BEME .

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax. 60
Onucanue xapakmepucmuku svtnonanenus 3uanus. OueHka "Xoponio" BbICTaBISETCS €CIU
BBHITIOJTHEHBI 00€ YacTH 3aJaHus U JJaHBI OTBETHI HA TEOPETUUYECKHIE BOIIPOCHI MPEUMYIIIECTBEHHO

BEPHO
Oyenxka: 3
18




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJI0BIETBOPUTENBHO" BBICTABISETCS B
cily4ae, €clid 3a/IaHHs IPEUMYIIIECTBEHHO BBITIOJIHEHBI, OTBETHI HA TEOPETUUYECKHE BOIIPOCHI
CoJiep>KaT HEeKPUTUYHBIE OIINOKH.

KM-11. YucnenHoe pemeHne 00bIKHOBEHHbIX JU((epeHINATBLHBIX YPABHEHUH

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHHs1 KOHTPOJIBHOr0 MeponpusaTusi: KoHTponbHas paboTa BBIIOJIHAETCS IO
BapuaHtaMm. PabGora conepkut 5 3amanuii Ha 90 MUHYT

Kpatkoe cogepxanue 3a1aHusi:
KonrtponbHas paboTa OpHeHTUpOBaHA Ha MPOBEPKY 3HAHUS YUCICHHBIX METOJIOB
penieHus 0ObIKHOBEHHBIX U (pepeHIIalbHbIX YpaBHEHUN U YMEHUS BRIOUPATh YUCIICHHBIH
METO/I, ONIUpPasiCh Ha aHAJIU3 IIOCTaBJICHHON 3a7a4u

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: YHCIICHHBIE METOBI 1.Kak noctpouts MeTo[ penienus 3aaauu Ko
peuieHus OOBIKHOBEHHBIX TPETHETO MOPAAKA, UCIIONIb3YsT METOM PA3JI0KEHUS 10
Qg depeHIraIbHbIX ypaBHEHUN ¢bopmyne Teitmopa?

2.Kak BBINOJIHUTH MPAKTUYECKU OLEHKY NOTPEIHOCTH
NpUOIMKEHHOTO pemeHus 3anaun Komm?

3.YTto Takoe HyJb-yCTOHYMBOCTb 33JJaul U KaK
OIIPECIIUTD, SIBISIETCS JIU METOJ1 HYJIb-yCTONYHUBBIM?
4.Kax BbIBeCTH pacueTHyro ¢popMyny Merona Agamca-
Bbamdopra?

5.MOXHO JI1 OJIYYUTh PaCUeTHYIO (OpMYITy HESIBHOTO
MeToJ1a Dijepa, MpUMEHss OJHY U3 KBaJApaTypHBIX

bopmyn?
YMeTh:  BBIOMpaTh  YHMCIEHHBIN 1.Haiitu pemenue 3anaun Komu meronom Ditnepa
METOJl, ONMpasiCb Ha aHaIMU3 2.MccnenoBath ycToM4nBOCTH 3anaun Komm n
MOCTaBJICHHOM 3a/1a4H MpeAIOKUTH Haubosee 3 (HEKTUBHBIN METOT IS €€
pEeILIEHus.

3.Haiitu pemenue 3anaun Koy, ucrnonb3ys oivH U3
MeTo10B PyHre-KyTThl BTOpOro nopsiika TO4HOCTH.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus shanus: OueHkKa "oTIMYHO" BBICTABISETCS €CITU
MIPABHJIBHO BBIITOJIHEHBI 4 3a1aHHS BApUAHTA U TIATas 3a7a9a COJCPKUT HE3HAYUTEIbHBIC OITHOKH.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
MIPABWJIBHO BBITTOJTHECHBI 3 3aJ[aHMsI BApUaHTa M OJHA 33J1a4a COJICPKUT He3HAYUTEIILHBIC OIITHOKH.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "yI0BIEeTBOPUTEILHO" BEICTABIISCTCS
€CJIM TIPABWIJIBHO BBITTOJTHEHBI 2 3a[aHKsI BApUaHTa | eIIe OJIHA 3aJ1a4a COJACPKUT He3HAUNTEIIbHBIC
OLIMOKH.

KM-12. Pelienne Ha4aJIbHO-KPaeBbIX 32124

®opmbl peanuzanuu: KoMneroTepHoe 3a/1aHue

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa mpoBeleHUsi KOHTPOJILHOro Meponpusitus: [lepas yacTe 1a00paTopHON PabOTHI
BBINOJIHSICTCSI B Jlaboparopuu DBM , BTOpasi 4acTh BBINOJIHACTCS MPH JOMAIIHEH MOJITOTOBKE C
MOMOIIIBIO ANTOPUTMUYECKOTO si3bika Python. CTyneHTHI BBINOJHSIOT 3alaHus JabOpaTOPHOH
paboOThl COMIACHO WHAWBUAYAIBHBIM BapUaHTaM, WCIIONB3YS TaKXKe CIEIHATU3UPOBAHHYIO
6ubmotexy matplotlib u NUMPY.

Kpartkoe cogep:xkanue 3aiaHuA:
JlaboparopHas paboTa OpUEHTHPOBAHA HA POBEPKY 3HAHUS KPUTEPUEB OLICHKU IPAaBUILHOCTU
peLIeHMs 3a]a4l M YMEHHUS OLIEHUBATh M1OJIy4YCHHbIE Pe3yJIbTaThl, @ TAKXKE MJIAHUPOBATh
HE0OXO0UMBIE 1JIs1 BBIIIOJHEHUS padOThl pECypChl

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: KpUTEpUHU OLICHKH 1.Cdopmynupyiite npaBuio Pynre mpakrtudeckoi
NPaBUIBHOCTH PELICHUS 3a1a4YU OLIEHKH TOTPEIIHOCTH PELICHHs] KpaeBOH 3a/1a4H .
2.J1ns1 perieHus KpaeBoi 3a7auu C OCTOSTHHBIMU

KO3 PULHMEHTaMU UCTIOb3YeTCsl pa3HOCTHAsI CXeMa
BTOPOT'0 MOPSAAKA TOYHOCTU. MOXKHO JIM allpHOPHO
OLIEHUTD , KAKOM 11ar 10 MPOCTPAHCTBY CIEAYET B3STh
JUISL JOCTHKEHUS 3aJaHHON TOYHOCTH 3IICUJIOH.
3.Copmynupyiite cCTaHJapTHBIN CIOCOO OILIEHUBAHUS
MPaBWJIBHOCTH HalJIEHHOT'O MPUOIMIKEHHOTO PEIIeHUs
Ha OCHOBE MOCTPOEHUS TECTOBOT'O IPUMEDA.

4. MoxeT 11 TpaHUYHOE YCIIOBUE B Pa3HOCTHOM cXxeme
OBITH alIPOKCUMHUPOBAHO O€3 MOrpeIHoCcTr?

5. MoXeT 11 pelieHue, Mmoxy4YeHHOEe M0 Pa3HOCTHOM
cxeMe, OBITH TOYHBIM?

YMeTb: OLEHUBATh IOJyYCHHBIE 1.CocraBuTth nporpamMmy AJisl pellieHUs] KpaeBou 3a1auu
pe3ynbTaThl, a TAKXKE IUIAHUPOBATH MeToaoM Oananca. KoaduimeHnTsl pa3HOCTHOM CXeMBI
HEOOXOJUMBbIE ISl  BBIIOJHEHUS B [IPOTpaMMe€ BBIYUCIIATH C TOMOLIBIO

paboThI pecypchl COOTBETCTBYIOIIMX Iponenyp us nakera NUMPY.

PemmnTh noctaBieHHyto 3a1a4y, IPeACTaBUTh rpapuKu
peleHsl, TOCTPOSHHbIE C MOMOUIbIO OMOINOTEKN
matplotlib. IIponemMoHcTpupoBaTh MNpPaBUIBLHOCTH
peleHus 3a/1a4u, IOCTPOUB IpapKH MOTPEIIHOCTH,
HallIeHHOM 110 mpaBuiy PyHre.

2.Bob1Opath uTepaliioHHBINA METOT 1711 YUCIIEHHOTO
peuienus 3anaun [{upuxiie, OCHOBBIBasICh HA BXOJIHBIX
JAHHBIX 33/1a4M, 8 UMEHHO Ha KOH(UTypaIiy IIaCTHHBI.
CocTaBuTh NporpamMmy peleHus 3aa4u U IpeacTaBUTh
pe3yJIbTaThl PEIIEHNUs, IOATBEPAUB TPABHIBHOCTD
HaWJICHHOT'O OTBETA.

3.PazpaboTtatrh aNropuT™M pemeHus ByXTOUeYHON
KpaeBoil 3a/1a4yll € y4e€TOM pa3pbIBHOCTH
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Ko3(durmenTa TEIIONPOBOTHOCTH U (HYHKIIHH
BHEIIIHETO UCTOYHUKA Teria. [IpoBepuTh nMpaBUIbHOCTH
paboThl POrpaMMBbl Ha HEMPEPHIBHON MOJIENH,
HCMOJIb3YS] KPUTEPUI CXOUMOCTH PA3HOCTHOW CXEMBI.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBINTOJHEHO B IOJIHOM 00BbEME

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIH 3aJaHue
MPEUMYIICCTBEHHO BBIITOJIHEHO

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CIIM YaCTh 33JIaHHsI BBITIOJIHEHO HEBEPHO

JL1s1 KypcoBOro npoexkTa/padorsl
5 cemecTp
1. Onucanue KII/KP

OOyyaroniemycsi BbIIAaeTCsd WHAMBUAYAIbHOE 3aJaHue, cocrosiiiee H3 Tpex uacteil: 1)
CaMOCTOSITEIIbHOE U3YUYECHHE JOMOJHUTEIHHOTO MaTepraia 1o YMCICHHBIM METOJIaM 2) pa3paboTka
aNropuTMa peIleHus MOCTaBICHHON 3a/1auu 3) MOJy4YeHHe U aHaIN3 PE3yNbTaTOB PEIleHUs 3aa4u
Ha KOMITBIOTEPE.

11. IlIpumepul 3a0anus u memol padbomaol

IIpumep 3ananus
JlaHo: HayanmpHO-KpaeBas 3ajaya JUlsl ypaBHEHUs KojaeOaHUi CTPyHbI ¢ TPaHUYHBIMU
yCIOBHAMHU BTOpOro poja. [IpoMmonennpoats npouecc kojaeOaHui CTPyHbI B 3aBUCUMOCTH OT
HaYaJIbHOW CKOPOCTH Y HAYaJIbHOT'O IOJIOKEHUS CTPYHBI.
Jl1s 3TOTO0: U3YyYUTHh METO/BI MOCTPOEHUS Pa3HOCTHBIX CXEM JUIsl THIEPOOTINYECKUX
YPaBHEHUH, MOCTPOUTH HE MEHEE IBYX TECTOBBIX IIPUMEPOB UL OTIAAKU IIPOTrPaMMBlI,
pa3paboTaTh NporpamMmy, pealu3yoIlyl0 KOHKPETHBIH METOJ U IIPOBEPUTH €€
paboTOCTIOCOOHOCTH Ha TECTOBBIX pUMepax.. [IpomoaenpoBate uccaeayemslii mporecc B
3aBUCUMOCTH OT YKa3aHHBIX B NHJIMBHIyaJIbHOM BapHAHTE BXOJHBIX JaHHBIX. Pe3ynbTaThl
MOJICIMPOBAHUS MPEICTaBUTH B TpaUueckoM BUI€ MM B BUAEC AHMMAIMOHHOTO KIJIMIIA.

Temaruka KII/KP:

MoaenvpoBaHie HECTALIMOHAPHBIX MMPOLECCOB TEIUIONPOBOJIHOCTA B OTHOMEPHOM U IByMEPHOM
ciydae.

MonenupoBaHue CTallMOHAPHBIX MPOIECCOB TEIIIOMPOBOIHOCTH B 00IACTAX CIIOKHON (OPMBI
MopenvpoBanue ABMKEHUH, OMMMChIBaeMbIX 3aadeii Komm ( 6ayncTrka, IBIKeHHE B atMocdepe,
pEaKTUBHOE JIBU)KEHHE, IBUKEHUE B TPABUTALMOHHOM I10JIE)

21




MonenupoBaHuii KoiebaHuii, OMUChIBaeMbIX 3aadei Komm ( 3aTyxaroriue kojaebaHus, IBIKCHUE
Ha JBYX MPY>KUHAX, aBTOKOJICOaHMSI B XUMHYECKHUX MPOIIECccax )

KM-1. Pa3zpaGoTka anropurma peuieHus 3a1a4u
Onucanue MKaJbI OCHHBAHUSA

Ouyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu evinoanenus snanus: ONEHKa 3a4TCHO CTABUTCS €CIIH aJITOPHTM
pelIeHUs 3a/1a4i B OCHOBHOM pa3paboTaH

OueHKa: HE 3a4TCHO
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa HC 3a4YTCHO CTABUTCA €CJIU AJITOPUTM
pE€UICHUsA 3aa4r HE IMPECACTABJICH

KM-2. CocTaBjieHne 1 TeCTHPOBAHNE IPOrPAMMBI
Onucanue WKAJIbl OLEHUBAHUSA

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OIEHKA 3a4TEHO CTABUTCS €CIIH MPEIbsIBIICHA
paboTarorias mporpamMma ¢ AByMs TECTOBBIMHU TIPUMEPaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapakmepucmuxu evinoineruss 3Hanus; OIEHKa He 3a4TEHO CTaBUTCS. €CJIM HE
BBITIOJTHEHBI YCIIOBHSI HA OIIEHKY 3aYTEHO.

KM-3. [losry4yeHue pe3yJbTaTOB MOAeTUPOBAHUS A/ HCXOAHOM 3a1a4uM
Onucanue MKaJIbl OLCHHBAHUSA

Ouyenka. 3a4TEHO
Onucanue xapaxmepucmuxu evinoineHus snanus: OUeHKa 3a4TeHO CTaBUTCS €CIIH PE3YJIbTaThI 110
PEIICHUIO UCXOTHOM 3a/Ia4H B IIEJIOM MOJTYUCHBI

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIEHKa He 3a4TEHO CTaBUTCS, €CJIH HE
BBITIOJIHEHBI YCIIOBUS HA OLIEHKY 3aYTEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM 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.Mo>eT 11 MOTrPeIHOCTh (PYHKIIMM 0Ka3aThCsl MEHBIIE MOTPEITHOCTH €€ apryMEHTOB?
3.Kakue meToipl morcka NpUOIMKEHHOTO pellieHHs ypaBHEHHsI HAa3bIBAIOT UTEPAL[IOHHBIMU?
4.Bo CKOJIBKO pa3 U3MEHUTCS MOTPEIIHOCTh MPUOIMKEHHOTO PELIEHUS] YpaBHEHUS 110CIIe
HEPBBIX JABYX IIaroB MeToza OMCcEeKIMHU ?
5.IlpuBeanTte reoMeTpUUYECKYIO HHTEpIpETalnio padoThl MeToga HproToHa A1 moucka
NpUOJIMKEHHOTO PEIICHHs YPAaBHEHMUS.
6.Kaxue meroan! pemenust CJIAY HazbiBatoT npsiMbIMu? UeM XapakTepusyroTcs Takue
METO/bI?
7 ITycts CJIAY Ax=b npeobpazoBaHo K BHIy X=BX+C C MOMOIIBIO BEIpAKEHUS M3 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?
9.00BsCcHHUTE, UTO TaKOE€ HOPMaJIbHAsI CUCTEMa METO/1a HAaMMEHBIINX KBaspaToB. [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
YBEJIMYEHUIO TOUHOCTH UHTEPIIONIALANA?

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.ITycth pemaercs ypaBHeHue X — Inx — 3 = 0. Onpenenurtb, KaKoi 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 PEIICHUE 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 ycnosuma npuuMeHMMOCTU meToa

Bepnpsiii 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.TTo w3BecTHBIM 3HaueHNAM V9 = 3 u V4 = 2 Haiitn 3Hauenue V7 , HCIIOB3Ys
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 pelieHus! CHCTEMBbI Oy/IeT MeHee TPYJ0EMKUM?

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 )i NIPOBEPKHU OCTATOYHBIX 3HAHUI

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
Bepwsiii otBet: 1)
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3. Komnerenmuss/Muauxarop: N/1-2onk-3 [Ipumensier cymecTByromume MareMaTHYeCKHE METO b
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 evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "oTJIUYHO" BBICTABIISIETCS €CIU JJaHbI
MIPaBWJIbHBIE OTBETHI Ha JIBA BOIIPOCA OMJICTAa U JIOTIOJTHUTEIHHBINA BOTIPOC, 3a/IAHHBIN B YCTHON
dhopwme.
Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopomio" BbICTaBISETCS €CIIH OTBEThHI
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 .

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OaIbHO-PEHTHHIOBOM CHUCTEME IS
crtynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3a4E€THOM COCTABIIAIOIIEN

S cemecTp
®DopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH

IIpumep Ouera

9K3AMEHAIIMOHHBIN BUJIET Ne 23

Kadenpa MaremaTnaeckoro u KOMIBIOTEPHOTO MOJIETHPOBAHUS
MBH Jucnumimaa YuciaeHHbIE METOIB

Paxynsrer UBTU

“YTBepxnarn”
3aB. Kadenpoit

1.0Onvcanre MeTo/1a HAUCKOPEHINETo CIyCKa pEeIIeHHs CUCTEM JIMHEWHBIX alreOpandecKuX ypaBHEHUH.
YciioBre NPUMEHUMOCTH METO/1a, KPUTEPH OKOHYAHHS.
2.Haiitn npuOimmKeHHOe pelIeHue 3aJauu
y'=t"2+2y, y(0)=1 B touke t=0.2
o MeToay Anamca-MoyJITOHA 2-T0 TIOPSIIKa TOYHOCTH.
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IIpouenypa npoBenenust

DK3aMeH MPOBOAMTCS B MHCbMEHHO-yCcTHOW (opme. Ha moarotroBky oTBeTa cTyaeHTy maetrcs 60
muHYT. Kpome oTBeTa Ha BOIpOCH OWieTa CTYAEHT AOJDKEH OTBETUTH Ha JIOTIOJHHUTEIBHBIC
BOTIPOCHI.

L Ilepeuenv Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenmusi/ Unaukarop: MJI-2onk-2 BeiOupaer yucineHHbIid METO, ONUPAsCh HA aHATU3
MOCTaBJICHHOM 3a7]aui, U PeaIu3yeT COOTBETCTBYIOIINE AT OPUTMBI

Bonpocel, 3a1anns
1.Yucnennsie meTo bl pemenus 3agaun Komm: meroast Pynre—Kyrrel. Unes nocrpoenus
pacyeTHbIX GOPMYIL.
OpHomapamerpuueckoe ceMeicTBo Metona Pynre-KyTTsl 2-ro mopsiika TOYHOCTH.
2.CocTaBUTh NPOLENYPY HAXOXKACHUS MPUOIMHKEHHOIO 3HAaUEHUS! MHTEerpajia ¢ 3aJaHHOM
TOYHOCTBIO Ha JHOOOM SI3bIKE IPOrPaMMHUPOBAHUS

2. Komnerennusi/Ungukarop: NJI-3onk-2 AHanu3upyer pe3yabTaThl YUCICHHOTO PEIIeHUs 3a1a4
U OLICHHWBAeT HEOOXOUMBbIE /1JIsl BBIMOJIHEHHS paOOThI PecypChl

Bomnpocel, 3axanus
1.Yucnennoe muddepennupoBanre. BeraucieHue nepBoi 1 BTOPOH MPOU3BOIHOM, BBIBOT
OIICHOK TTOTPEITHOCTH.
2.BpI0Opath uTEpalliOHHBIA METO ATl YUCICHHOTO pemeHus 3agaun Jupuxine. OObICHUTH
Croco0 OIIEHKH TPaBUIBHOCTH HAWJIEHHOTO MPUOJIMKEHHOTO PEIICHHUS.
3.Kakue kputepuu UCMONb3YIOTCA I OIICHKH TOYHOCTH MPUOIMKEHHOTO PEelIeHusl 3a7aun
Komm?
4.01eHuTh, 00beM MaMATH KOMIBIOTEPA, TPeOyeMBbIi 1711 XpaHEHHsI MaTPHUIIbI CUCTEMBI TIPU
JTUCKpeTU3anuu 3anauu Jupuxie.

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
0 : .
1.Yemy paBHO 3Ha4Y€HHEe UHTETpana | o 0o cos(mx)\dif ferentialDx, BEI4HCICHHOE 11O
aIIeMEeHTapHOU (hopmyJsie Tpaneruii?
OtBeTsI:

1. 1) 0 2) 05 3)%

Bepnpniii otBert: 1)
2.Kak MOXHO OIICHUTh MOTPELTHOCTh MPUOIMKEHHOTO pEIIeHUs] KpaeBoi

d k(x)du )+ q(x)u = f(x), u(a) = ua, u(b) = ub

3ajauu. —
A \dif ferentialDx (\differentiale

OTBETHI:

1. 1) ucnonbsya npasuao PyHre ABOMHOro nepecyeTa 2) MCNOAb3yA anpUOPHYIO OLEHKY MOrPeLHOCTH
Pa3HOCTHOM cxembl 3) UCNO/b3yA anoCTePUOPHYHO OLEHKY NOrPeLHOCTM Pa3HOCTHOW CXeMbI

Bepwsiii otBet: 1)
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3.Kaxkoii u3 npeacraBiaeHHBIX (PU3NIECKUX TTPOIIECCOB MOKHO onucaTh 3anadeit Komm y =
f(ty),y(t0)=y07?

OTtBeTsI:
l)poriecc pacrpocTpaHeHUs TeIia B CTepKHE 2) TIpoliecc KojiebaHui B CTpyHe 3) mpoiiecc
JBUKEHHS CHapsiga B Oa/NTUCTHKE

Bepnbiii oTBeT: 3)
4.CKOJIbKO TIPUMEPHO MOTPEeOyEeTCS BBIYUCICHUN JUISI CUCTEMBbI TUHEHHBIX YpaBHEHUN
nopsiika m merozaoM I'aycca?

OTtBeTsI:

ooy 2 o 1
1. 1) 8m apudpmeTnyeckmx onepaummn 2) 3m apudmeTUyeckmx onepaumin  3) 3m apudmeTnUecKmx

aencramm

BepHsiii oTBeT: 2)

3. Komnerenuus/Muaukarop: 1J1-2onk-3 [IpuMenseT cymecTByonme MaTeMaTHIECKUE METOIbI
JUIsl aHAJIM3a CBOMCTB MaTEMaTUYECKUX MOJIEIeH

Bonpocsl, 3aganus
1.IIpuBectu npumep Gusndeckoro mpoiecca, OMMUCbIBAEMOT0 ¢ MOMOIIbI0 3ana4yn Koy,
2.3anucartb MaTEMaTUYECKYI0 MOJIEIb, ONMCHIBAIOIIYIO CTAIIMOHAPHBIN MPOIecc
TEIJIONPOBOJHOCTH B CTEPAKHE C 3aJJaHHON TEMIEPATYpPOl Ha KOHIIAX.
3.Kaxkoii kpuTepuii ciielyeT NpUMEHHUTH JJIs1 aHAJIN3a YCTOWYMBOCTH JUCKPETHOM 3a1a4u
Kommn?
4 Ilpemnoxuth ciocoO pemreHus 3aaaun Komm ans  cucreM  muddepeHmaabHbIX
YpPaBHEHUU.
5.Kak mpoBectu ananu3 cucremsl AudepeHnnanbHbIX ypaBHEHUH Ha KECTKOCTh CUCTEMBI?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUMA
1.Kakoe 13 cooTHOIIEHNH alpPOKCUMUPYET MEPBYIO MPOU3BOAHYIO (QYHKIIUN CO BTOPHIM
HOPSAKOM TOYHOCTHU 110 h?
OTBeThI:

Fx+m)—f(x) fx+h)—f(x-h) V&) -fx-h)
1. 1) - 2) - 3=
BepHbiii oTBeT: 2)
2.lana 3agaya Komm: y =t +y , y(0) = 1. J{ns ee peneHust npuMeHseTcst MeToJ1 Ditepa ¢
mraroM h=0.2. Yemy paBHO 3HaueHue NPUOIMKEHHOTO pereHus B Touke 0.4 7
OTBeThI:

1. 1) 1.2 2)1.44 3)1.528

Bepusrii otBet: 3)
3./lana MmaTeMaTuyeckast MOJIEJb, MPEICTaBIIEHHAs CUCTEMON OOBIKHOBEHHBIX
middepeHmaIbHbpIX ypaBHeHUH: U = —2u + 5v , v = 25v, u(0) = 1, v(0) = 2. Kakoii
U3 KJIACCOB METOJIOB CIIeIyeT BBIOPATh JIUISl YUCIICHHOHN peanu3arnu ?

OTBETHI:

1. 1) meTog Mpa, TaK KaKk cUCTeMa ABNAETCA KECTKOM 2) ABHbIM mMeTog, ditnepa, Tak Kak MeTos
[OCTaTOYHOW NPOCTO B peann3aumm

2. 3) meToa pasnoxeHus no popmyne Teitnopa, Tak Kak OH AOMYCKAET BbICOKMI NOPALOK TOUHOCTH
peleHuns.
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BepHnblii oTBeT: 1)
4.I1pu pemiennn 3anauyu Jupuxiie s CUCTEMbI YPaBHEHUM, MOJYYE€HHON 110 Pa3HOCTHOM
CXEMe, CJIEyeT IPUMEHSITh:

OTBETHI:

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

Bepnbiii otBeT: 1)
II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapakmepucmuxu eblnoineHus 3Hanus: O1eHKa "OTINYHO" BBICTABIISICTCS €CJIU JTaHbI
MpaBWJIbHBIE OTBETHI HA JIBa BOIIPOCA OUIIETa U JOTIOJHUTEIBHBINA BOIPOC, 3aJaHHBINH B YCTHOMN
dbopwme.
Oyenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoanerus 3nanus: OLUeHKa "Xopouo" BbICTaBIsAETCS €CIIU OTBEThI
Ha BOMPOCHI OHMJIETa COepKAT HEKPUTUIHBIE OITMOKH | JJaH MPaBUJIBHBINA OTBET Ha
JIOTIOTHUTEBHBINA BOTIPOC, 33/JaHHBINA B YCTHOH (opme

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CIIM HEeT OTBETA Ha OJIMH U3 BOIPOCOB Ouiiera .

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Onenka ompezensercs B cooTBETCTBUHM ¢ [lonoxeHnem o OamibHO-PEUTHHTOBON CHCTEME IS
cryneatoB HUY «MDOW» Ha ocHOBaHWYU CEMECTPOBOM U SK3aMEHAIIMOHHON COCTaBIISIOIINX
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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 3aJal0Tcsl TEOPETUYECKHE U IPAKTUYECKHE BOIIPOCHI
0 MPEACTABICHHON PacueTHO-MOSICHUTENLHOM 3aI1cKe.

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6blnoHe s 3Hanus: PaboTa BeIOIHEHA B paMKax "MIPOJBUHYTOTO"
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 evlnoineHus 3Hanus: PaboTa BeINoOIHEHA B paMKax "Moporooro"”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHUs BBIMIOJIHEHA BEPHO. OTBETHI Ha BOMIPOCHI TEOPETUUECKOTO IIaHa
COJIepKaT HEKPUTUUYECKUE HETOYHOCTH.

II1. IIpaguna évicmaesnenusn umo2o60i OUeHKU no Kypcy

OueHka 3a KypcoBYK paboTy ompenensieTcss B cooTBeTcTBHHM C [lomoxkeHueM o OanibHO-
peiiTuHroBoi cucreme uist crynentos HUIY «MOWN»

29



