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

Hanpasienue noaroroBku/cnenuanbHocTb: 27.03.04 YnpasieHue B TeXHHYECKHX CHCTeMAaX

HaumenoBanue o0pa3zoBare/ibHOM nporpamMmbl: UHTe JIeKTya/IbHbIe TEXHOJIOTHH YIIPABJICHUS B TEXHUYECKUX
cucTemMax, 00padoTKa U aHAJIU3 JAHHBIX

YpoBeHns 00pa3oBaHus: BeicIiee 00pa3oBaHue - 0aKaJaBpHaT

®opma o0yuenusi: Ounasi

OueHoYHbIe MATEPHAJIbI
Mo JUCHHUIJIHHE
MaremMaTuyecKuii aHajus 2

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn O H
Bnageney ByneiMeBa O.H. T
Pa3pa6OTLH/IK WaeHTuduraTop 31939e27-BulychevaON-2elel93) ByHI)ILIeBa
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB o ; Ceeaenun o Bnagensue L3N M3K E'IO.
(6] paSOBaTeJILHOI/I ) Bnagenet, CnaopoBa E.FO.
MIPOTPAMMBI * Mol < UnenTudmatop ROdee6ce9-SidorovaYyY-923dc6ag Cu J10pOBa
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K A B
3aBeHyIOH-IHH . o Bnageney, bobpsakos A.B. T
BBINyCKAIOIeH Kaheapoun [T — R2cO07415-BobriakovAv-70decifa bob6psikoB




OBILIASA YACTD

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

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 Cnioco0GeH aHaau3upoBaTh 3a/1a4u MPOo(heCCHOHATLHON ACATEIHPHOCTH HA OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MaTEMaTUKU
N]I-1 [IpumeHnseT MaTeMaTHYeCKUI anmapar JUHEHHON anreOphl, aHATMTHYECKOM
reoMeTpud, TUhHEepeHIIMATHEHOTO U HHTETPAIBHOTO UCUUCIICHUS (PYHKIIUN
N/I-2 ITpuMeHsieT MaTeMaTUYECKUI anmnapar TEOPUH PsIZIOB M YHCICHHBIX METOJI0B, TEOPUHU
Qg depeHIraIbHbIX ypaBHEHUN

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. KontponbHas padota "Bapuannonnoe ucuucienue" (Konrpoasnas padbora)
2. KontponbHas padora "HecoOcTBeHHBIE HHTErpalbl M KOMIUTEKCHBIC uncia" (KoHTpobHas
pabora)
3. Kontponbnas pabota "llpocreitmue auddepenunansasie ypasHeHus" (KontponbHas
pabora)
4. KontponbHas pabora "Pemenue nuddepennmanbubix ypaBuenuit 1 nopsaka'
(KontponpHas pabota)
5. KontponbHas pabota "Pemenue quddepeHnanbHbIX ypaBHEHUN BBICIINX ITOPSIKOB,
JonycKaroux noHmkenne nopsaaka" (KontponbHas padota)
6. KonrponbHas pabora "Psaapl" (KonTponbHas pabota)
7. KonTponbHas padota "®yHkunn MHOTUX nepemeHHbIX" (KoHTponbHas pabota)
8. KonTposbHas pabota "HactHble npousBoaHble” (KoHTponbHas paboTa)
9. Pacuetnoe 3ananue "/luddepennmansupie ypauenus" (PacuetHo-rpaduueckas padota)
10. PacuetHoe 3aganue "Pansl" (PacueTHo-Tpaduueckas padbota)

BPC nucuuminHbl

2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO

AUCUHUIINHE:

KM-1 KonrtponsHas padora "HactHsle npousBoaubie” (KonTposnsHas paboTa)

KM-2 KonrtponbHas padora "®ynkunn MHOTHX iepeMeHHBIX" (KoHTponbHas paboTa)

KM-3 KonrponbHas padora "HecoGcTBeHHBIE HHTETpalibl U KoMIUIeKcHbIe uncia" (KonTponbHas
pabora)

KM-4 KonrponsHas padota "Paas" (Konrpoasnas padora)

KM-5 Pacuernoe 3ananue "Psanpr" (Pacuetno-rpaduueckas pabota)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.



Beca KOHTpOIbHBIX MeponIpusATHil, %o
WNupexe KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Pa3nen nucuuninnHb KM:
Cpox KM: 4 8 12 15 14
DyHKIUHA MHOTUX IIEPEMEHHBIX
DyHKIUHA MHOTUX IIEPEMEHHBIX + +

HecobGcTBeHHEBIE HHTCErpajkbl. Kommrekcnablie
quciia

HecoOcTBeHHEBIE HHTErpajkbl. KommrekcnHblie
quciia

YucnoBele psibl

Hucnosie psabl + +

OYHKIMOHATBHBIE PSJIBI

q)yHKI_II/IOHaJIBHLIe pAabI + +

Bec KM: 20 25 25 25 5

3 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCNeBaeMOCTH IO

AUCHUILINHE:

KM-6 KontponbHas padota "lIpocteitmue nuddepenuunansunie ypasHenus" (Kontponsnas padora)

KM-7 KonTtponbHas pabota "Pemenue quddepenunanbabix ypaBHeHuil 1 nopsiaka" (KontponbsHas
paborta)

KM-8 KonrponsHas padora "Permenune nuddepeHuanbHbpIX YpaBHEHHI BBICIIHX TIOPSIKOB,
JonycKaromux noumxenue nopsaaka" (KourponbHas pabora)

KM-9 Pacuernoe 3ananue "{uddepennuansusie ypaBaeHus" (PacueTHo-rpaduueckas padora)

KM-  KonrpomnsHas padorta "Bapuannonnoe ncuncinenue" (Kontponbnas padota)
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Bujx npomexyTo4HOI aTTecTanu — JK3aMeH.

Beca KOHTPOJIBHBIX MepOTIPHUSITHH, %o
Nunekc KM-6 | KM-7 | KM-8 | KM-9 | KM-10
Paznen nucuuminHb KM-

Cpok KM: 4 8 12 13 15
OO6bIkHOBEHHBIE AU depeHnanbHbIe
ypaBHEHHS
OO6bIkHOBEHHBIE AU depeHnanbHbIe + + + +
ypaBHEHHS
BaprannoHHOe ucumcienue
BapuannonHoe ncuucienue +

Bec KM: 20 25 25 5 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
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIlK-1 N-lomx-1 [Tpumensier | 3HaTh: KM-1 KontposnpHas padora "Hactusle npousBoanbie” (KoHTponbHas
MaTeMaTHYeCKUH  ammapaT | OCHOBHBIE IOHATHUS TEOpUU | paboTa)
JIMHENHON anreOpsbl, | HecoOcTBeHHBIX HHTErpasioB | KM-2 KonTponsHas paboTa "®yHKIIMM MHOTHX MIEPEMEHHBIX
AQHAJIUTUYECKOW TE€OMETPUH, | M KOMIUIEKCHBIX YUCell (KonTposbhas paboTta)
QG epeHIaIbLHOr0 U | OCHOBHBIE IIOHATHUSA U KM-3 Kontponbnas padora "HecoOCTBEeHHBIC HHTETPAIBI U KOMILICKCHBIC
UHTETPajIbHOTO HCUUCIICHUS | METOJIbI yucna" (KontponsHas pabota)
byHKIII g hepeHIHaTBEHOTO
UCUUCIIEHUS PYHKLIUU
MHOTHX TIEpEMEHHBIX
YMers:
MIPOU3BOJUTH AEUCTBUSA C
(GYHKIHSAMU MHOTHUX
MIEPEMEHHBIX
OIIK-1 N-2omk-1 ITpumensier | 3HaTh: KM-4 Konrtponbnas padota "Paas" (KonrpoasHas pabora)
MaTeMaTUYeCKHil  ammapar | OCHOBHBIE MOHsATUS Teopun | KM-5 Pacuernoe 3ananue "Psaael" (PacueTHo-rpaduueckas pabora)
TEOPHH PSI0B M YUCIEHHBIX | AU(depeHnanbHbIX KM-6 Kontponsnas pabora "[Ipocreiimme nuddepenunanbable
METO/I0OB, TEOPHUH | YPAaBHEHUI ypaBHenus" (KontponpHas pabora)
TuQepeHIaIbHbIX MIPU3HAKH CXOAUMOCTH KM-7 KonrponbHas pabdota "Pemenue nuddepeHuaibHbIX ypaBHEeHHH |

ypaBHEHUU

YHCIIOBBIX U
(YHKIMOHATBHBIX PS/I0B
Ymers:

pewmath qudepeHaIbHbIe
YpaBHEHHSI OCHOBHBIX THUIIOB
UCCIIeI0BaTh YHCIIOBhIE U
(YHKIIMOHATILHBIE PSIIBI

nopsiaka" (KorarponpHas padota)

KM-8 KonrponbHas padora "Pemenue nuddepeHnaibHbIX ypaBHEHHH
BBICIITUX MOPSKOB, JOMYCKAMOMIMX MOHM)eHue nopsaka" (KonTponpHas
paborta)

KM-9 Pacuetnoe 3ananue "/luddepennmnanpasie ypapaenus'" (Pacaetno-
rpaduydeckas pabora)

KM-10 KonTponbnas pabota "Bapuanmonnoe ucumncienue" (KontponbHas
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pemaTh IpocTerime 3a1auu
BapHAIIIOHHOTO UCYUCIICHUS

pabota)




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

KM-1. Kontpoabnas padora "YacTHble npou3BoaHbIe"

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro meponpusitusi: KonrposbsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mnpoBeleHHs] KOHTPOJILHOIO Meponpusitusi: PaGoTa BBINOJIHSAETCS OYHO, IIO
BapuaHTaM. Beiensercs 45 MUHYT.

Kpatkoe cogepxanue 3a1aHusi:
KonTponbHast paboTa OpueHTHPOBaHA HA IPOBEPKY 3HAHKSI OCHOBHBIX IMOHSATHI M METOJIOB
b depeHIMaTbHOr0 UCYUCIIEHUsT QYHKIIUU MHOTHX EPEMEHHBIX

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbIE pe3ynbTatel | Bonpocsl/3aganus Ui NpOBEPKH

00y4eHUs IO TUCIUILIAHE

3HaTh: OCHOBHbBIC MOHATHS U METOMAbI 1.JlaTb onpeneneHne 4acTHOW MPOU3BOTHOM
mudepeHIaIbLHOro HCYHCIICHUS

q)YHKI_II/II/I MHOT'UX IICPCMCHHBIX

YMeTh:  NpOW3BOAMTH  ACUCTBUS  C
(GYHKIMSIMU MHOTUX TIEPEMEHHBIX f(x,y) = 3x —5tgy . Bermemms f,, .

Onucanue MIKAJbI OLEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonnenus 3uanusa: OleHKa "HeyJ0BIEeTBOPUTEILHO" BHICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HITU TIPEUMYIIECTBEHHO HE BBIMIOJTHEHO

KM-2. KonrpoJbHas padora "®yHKIIUM MHOTHX ITepeMEHHbIX"

®opmbl peaausanun: [lucpmennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora




Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25
IIpouenypa npoBeeHusi KOHTPOJILHOrO MeponpusaTusi: Pabora BBINOJIHAETCS B MHMCbMEHHOM
dbopme, 0uHO, IO BapraHTaM. Ha BeIlloIHEHUE 3aaHuil BIesseTcs 90 MUHYT.

Kpartkoe cogep:xkanue 3aiaHusA:
KonrtponbHas paboTa OpHeHTUPOBaHA HA MPOBEPKY YMEHUS MPOU3BOJUTD ACUCTBUS C

GYHKIUSIMU MHOTHX MTEPEMEHHBIX

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3ariaHMpoBaHHBIE  pe3yJbTaThl | Bompocsl/3aganus i npoBepKu
00y4YeHHMsI 10 JUCLUILIMHE

3HaTh: OCHOBHBIE IIOHATHUS U 1.latp onpenenenue npenena GyHKIHHA IBYX

METO/IBI auddepeHIranbHOro IIEPEMEHHBIX

UCUUCIICHUS (YHKIUMM MHOTHUX 2./laTp onpenenenne HeMpepbIBHOCTHU sl PYHKIIUH IBYX
IIEPEMEHHBIX IIEPEMEHHBIX

3.Jdate onpenencaue quQGHepeHIUPYEMOCTH TSI
(GYHKINU IBYX TIEPEMEHHBIX

4.Hanmcats dopmyny Teinopa anst yHKIUU IBYX
MEPEMEHHBIX

5.ChopmynupoBaTh HEOOXOIUMBIC U JIOCTATOYHBIE
YCJIOBHS DKCTpEMyMa JiJIsl QYHKIIUH JIBYX MEPEMEHHBIX

YMeTh: npOU3BOJIUTH JAEHUCTBUS C

d3u =7 u=6x%y®+x3—y*
(yHKIMAMYI MHOTHMX NEPEMEHHBIX ¥ y

z=flx—yxy), d*z=?

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu evinonneHus sanus: OueHkKa "Xopoo" BICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku 6binonneHus 3uanus: OLeHKa "yI0BIETBOPUTEIBHO" BBICTABISAETCA
€CIIU 3a/laHU€e NTPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO

KM-3. KontpoJsbHas padora ""Heco0cTBeHHbIe HHTEIPaJibl U KOMILIEKCHBIE Yuc/a'

®opmbl peanusanuu: [lucbMenHas padora
Tun koHTpobHOro MeponpusTus: KourponsHas pabota
Bec koHTpObHOrO Meponpustusi B BPC: 25




IIpouenypa mnpoBedeHHss KOHTPOJBLHOro MeponpusTus: PaboTa BBIIONHSETCS OYHO, B
nucbMeHHoU (popme, o Bapuantam. Beigensercs 90 MunyT.

Kpatkoe cogep:xanue 3aganus:
KonTponbHas paboTta opreHTUpOBaHa Ha TPOBEPKY 3HAHKS OCHOBHBIX IMOHATHI Teopun
HECOOCTBEHHBIX UHTETPAJIOB U KOMILIEKCHBIX YHCEI

KoHTposibHbIe BONPOCHI/3a1aHUA:

3amnaHUpOBaHHBIE pe3ysbTaThl 00y4deHusl 1o | Bompocbl/3amanus amis npoBepKu
JTUCHUTIIINHE

3HaTh: OCHOBHEIE IOHATHUA TEOpUu 1./laliTe onpeneneHrue HECOOCTBEHHOTO
HECOOCTBEHHBIX HHTEIPAJOB M KOMIUIEKCHBIX uHrerpaia 1 poga
qucenn 2.JlaliTe onpeneneHrue HECOOCTBEHHOTO

HHTerpana 2 posaa

3.JlaliTe onpenencHue abCOTOTHON
CXOJIMMOCTH HECOOCTBEHHOT'O MHTETpaia
4.ChopMynupyiTe IpU3HAKU CXOAUMOCTH
JUIsT HECOOCTBEHHOT'O MHTErpasia

5.JlaliTe onpeneneHre KOMIJIEKCHOTO YUCTa

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl peIIeHUs 3a/1a4

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€ IPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJHEHO

KM-4. Kourpoabnas pabdora "Paabr"

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHHsi KOHTPOJBLHOr0 Meponpusitusi: Pabora mnpoBoauTCs OYHO, B
nucbMeHHOU (opme, o BapuanTaMm. Ha BeimonHenue Boiaensercs 90 MUHYT.

Kparkoe conepxanue 3a1aHus:
KonrtpomnbHas pabota OpMeHTHpOBaHA Ha MMPOBEPKY 3HAHUS MIPU3HAKOB CXOJAUMOCTH YHCIOBBIX
U QYHKIIMOHAIBHBIX PSAIOB

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:




3amaHupoBaHHbIE — pe3ynbTaThl | Bompockl/3ananus A mpoBEpKU
00y4YeHUs 10 TUCITUTINHE

3HaTh: TPHU3HAKU CXOIUMOCTH 1.laTh onpenesneHne CXOoSIIEerocs: YUCIOBOTO psiia
YUCIOBBIX W  (DYHKIIMOHAIBHBIX 2.CopmynupoBaTh MPU3HAKH CPABHEHUS IS
psIIOB MOJIOKUTEIBHBIX YUCIIOBBIX PS/IOB

3.ChopmynupoBath mpu3HAKU cXxoauMocTH Jlamambepa u
Ko (panukanbHbIi)

4.ChopMynupoBaTh UHTETPATBHBIN PU3HAK CXOAUMOCTH
5.ChopmynupoBarh npusHak JleiOHuUIA

VYMeTh: ucciieqoBaTh YUCIOBBIE U

o 12
(byHKI_II/IOHaJ'IBHBIe PAAbI HafTH cvnny ; g B
YMMY PR D=8 3 ont2e
1.
& 1 . AT
CXOZHTCH TH pAT Y5=1 5 =SiN (—_) 7
W i Wit
2.
BEMHCIHTS CYMMY PATA C TOYHOCTER) £ © =1 [7:-“];): , € =001
3.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIEeTBOPUTEIBHO" BBICTABIISETCA
€CIIU 3a/1aHU€E TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HeyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-5. PacuerHoe 3aganue "Paan1"

®opmbl peanausanuu: [lucbMenHas padora

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec konTpoabHOro Meponpustusi B BPC: 5

IIpouenypa mpoBeaeHHs] KOHTPOJILHOIO MepONPHUATHA: 3a/JaHuE€ BBINOJIHAETCS CTYACHTaMU
CaMOCTOSITENIBHO, 110 BApUAHTaM, M CAETCsI IPENOIABAaTENIO Ha IPOBEPKY.

KpaTKOQ CoA€cpKaHME 3alaHUA:

KOHTpOJIbHAst paboTa OPHEHTUPOBaHA Ha MPOBEPKY YMEHUS MCCIIEI0BATh YHCIOBBIE U
(GyHKIIMOHAJIbHBIE PSI/IbI
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupoBaHHBIE  pe3yJbTaThl | Bompockl/3aganus i npoBepKu
00y4eHHs N0 TUCIUILINHE
3HaTh: TMPU3HAKK CXOAUMOCTHU 1.JlaliTe onpeieeHuEe CXOIAIIEIOCS YUCIOBOrO psijia

YUCJIOBBIX W (DYHKIIMOHAJIBHBIX
pAIOB

2.Chopmynupyiite npru3HaAKu CPAaBHECHUS IS
HCCIEA0BaHUS CXOJIUMOCTH PsIIOB
3.Chopmynupyiite npusznaku Jlamambepa u
WHTETPATBHBIN CXOJIUMOCTH PSJIOB

VYMeTh: UCClIe0BaTh YUCIOBBIE U
(GYHKINOHATIBHBIE PSBI

e 12
HafiTa cyMuy pa; S ——
YMMY PAR2 Din=8 3 i0nis
1.
o 1 . (1Y,
CXG,EI;ETCHJE'IPHH Eﬁzls—,_ﬂ'll'l —
VI Wyt
2.
BEMHCIHTE CYMMY PATA C TOIHOCTEID £ f=1%, £ =001
3.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. «3a4TECHO»

Onucanue xapakmepucmuku vlnonenus 3nanus; OUeHKa "3a4TeHO" BhICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO MPABUIILHO WK C HE3HAUUTEILHBIMHU HEI0YETaMHU

le;eHKa.' «HC 3a4TCHO»

Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3a/laHue He BBIMTOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

3 cemecTp

KM-6. Kourpoabnas padora "IIpocreiimme nuddepennuaibabie ypaBHeHUus "

®opmbl peanusanuu: [luceMenHas padota
Tun koHTpobHOrO MeponpusTus: KourponasHas pabora
Bec konTpoabHOro meponpustusi B bBPC: 20

IIpouenypa mnpoBegeHMs] KOHTPOJBLHOIO MEpPONPHUATHSA:

Pabora BeIOIHAETCS OYHO, B

MMUChbMEHHOM (l)OpMe, 10 BapuaHTaM. Ha BrimonHeHune pa6OTBI BBIACTIACTCSA 45 MUHYT.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

KOHTpOJ’IBHaﬂ pa60Ta OPHUCHTHPOBAHA HA IMTPOBCPKY 3HAHNA OCHOBHBIX MOHATHUH TCOpUn

nudepeHIHaTbHBIX YpaBHEHUN

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3anmaHUpOBaHHbBIE  pe3ynbTarhl | Bompockl/3aianus A MpoOBEPKU

00y4YeHHsI 110 TUCHUTUIMHE

3HaTh:  OCHOBHBIE  IOHATHSA 1.JaiiTe onpenenenne oOLIETo perieHus

Teopun mddepeHInanTbHBIX Qg QepeHIHaIbHOT0 YpaBHEHUS

ypaBHEHUI 2.JlaliTe onpeneneHre 0AHOPOAHOIO AU(hepeHInaTbHOro
ypaBHEHHMs IEPBOTO MOPSIKA

VYMeTn: pemarthb 1.- Pemuts 2agagy Komm: y' —% =(x+1)*, y(0)=1/2

nuddepeHnnanbHble  ypaBHEHUSA 2 Haiirn pemenne 3agaza Komn - y' 4+ y = xy*,y(0) = 1
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3anmaHupOBaHHbBIE  pe3ynbTatThl | Bompockl/3ananus A MpOBEPKU
00y4YeHUs 10 TUCITUTINHE

OCHOBHBIX THIIOB

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE [Tl PEIICHUS 3a]1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoinenus 3Hanus: OueHka "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CITH 3a/IaHu€e MMPEUMYIIECTBEHHO BHITIOIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BHICTABIISECTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-7. KourpoJsbHas padora "Pemenue nuppepeHuuaibHbIX ypapHeHuii 1 mopsjaka"

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KonrponsHas padbora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJbHOro MeponpusiTusi: PaboTa BBITIONHIETCS OYHO, TIO
BapuaHTaM. Ha BeImosiHeHue 3aaHuil 1aetcst 45 MUHYT.

Kparkoe cogep:xkanue 3aiaHus:
KontponbHas paboTa OpMeHTUpOBaHA Ha MMPOBEPKY YMEHUS pelaTth 1 depeHInanbHbIX

YpaBHEHU OCHOBHBIX THUITOB

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3annaHUpoOBaHHbIE pe3ynbTaThl | Bompockl/3aianus 41 MpoBEPKU
00y4YeHHMsI 10 TUCHUIUIMHE

3HaTh: OCHOBHBIE  TIOHSTHS 1.JlafiTe onpenenenne ypaBHEHUS B ITOJHBIX
Teopun  JUdQepeHIHanbHbIX muddepeHnmanax
YpaBHEHUN 2.Kakue MeTo/Ipl pereHuii MOKHO HCII0JIb30BATh MIPU

pelIeHny JIMHENHBIX ypaBHeHUM 1 mopska?
3.Chopmynupyiite 3amgauy Komm nis qud depeHnnansHOro
ypaBHeHus | nmopsaka

YMmers: peurarhb 1. Pemmnts zamauy Komm: y' — ycosx = —sin2x , ¥(0)=3
I[I/I(I)(I)epeHHI/IaHBHBIC 2 Haiirn pemense zagaun Komm:  (1/x)dy = dx(xe® + i)
YpaBHEHUS OCHOBHBIX THUIIOB ' ' o

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

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

KM-8. Kontpoabnas padora "Pemenne nupdepeHuaIbHBIX YPABHEHNH BbICIIHNX
NOPSIAKOB, 10MYCKAIOIIKUX NOHHKeHUe nopsaka'’

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa mnpoBedeHHs] KOHTPOJIbHOIO MeponpusaTus: Pabora mnpoBoauTcs O4YHO, B
UCbMEHHOU (hopMe, IO BapUaHTaM.

Kparkoe cogepxxanue 3aganus:
KonrtponbHas pabota OpHeHTHpOBaHA Ha MMPOBEPKY YMEHUS pemaTh TuddepeHnaTbHbIX

ypaBHCHI/Iﬁ OCHOBHBIX THUIIOB

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3annaHupoBaHHbIE Bompocsi/3aganust 17151 IpOBEPKH

pe3yapTaThl O0y4YeHUs TIO

JUCITUTINHE

3HAaTh: OCHOBHBIC TTOHSTHS 1.Kak MOYXHO MMOHU3UTH TOPSIOK YPAaBHEHHS BTOPOTO TIOPSIKA,
Teopun AuddepeHInaTbHbIX B KOTOpPOE HE BXOJUT SIBHBIM 00pa3oM He3aBUCUMAs
ypaBHEHUH nepemMeHHas?

YMeTh: peniaTb 1. Haitra pemenne sagasn Komm - y"y% +9=0, ¥(1) =1, »'(1) =3
nuddepeHnmranbHbIe 2. Hattru ofmee pemenme quddepermmarzsoro ypassenma : ¥ + 9" = 12x + 6

YpaBHEHHUS OCHOBHBIX TUIIOB

Onucanue MIKAJbI OLEHUBAHUS

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE JIJIS PEIICHHS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0

13




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-9. PacuerHoe 3axanue "Inddepennuaibubie ypaBHeHus"

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 5

IIpouenypa mnpoBeaeHHsi KOHTPOJAbHOro Meponpusitusi: CTyIEHT BBINOJHSIET 3a/laHUE
CaMOCTOSITENIbHO, 110 BApUAHTaM, U CJJAET MPENOJaBaTeII0 Ha OLICHKY.

KpaTKOC CodcpiKaHuE 3aJaHUsA:
PacquHo-rpa(bI/Iqecxoe 3aIaHUC OPUCHTHUPOBAHO Ha IIPOBEPKY YMCHUS PCIIATH

QG epeHIraIbHbIX YPaBHEHUH OCHOBHBIX THITOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arraHMpoBaHHBIE  Pe3yNbTaThl | Bompockl/3aganus st mpoBEpKU
00y4eHUs 10 JUCIUIIHHE

3HaTh:  OCHOBHBIE  TOHSTHS 1.
TEOPUH nuddepeHIaIbHBIX
ypaBHEHU I

Kak mox#HO noHU3uUmMoe nopA0oK oughgepeHyUanbHO20
YpasHeHUs 8mopo2o nopsoKa?

2.JlaliTe onpeieneHne ypaBHEHUS B MTOJIHBIX
muddepeHnmanax

3.Chopmynupyiite 3agauy Ko ans nuddepenunanbHOro
ypaBHEHHsI IEPBOTO TOPSIJIKA

L., 3

VYMeTh: pemars ] . Haiiru pemenme saga=n Koms - y'vi+o9=0 y(1)=1,y'(1)=3
muddepeHIManbHbIe  ypaBHEHUS 2 Pemurs samaqy Koma:  y' — ycosx = —sin2x ,  y(0) =3
OCHOBHBIX THIIOB

Onucanue MKAJbI OLEHUBAHUS :

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0U€TaMuU

Oyenka: «HE 3a4TEHO»
Onucanue xapakmepucmuku evtnonanenus 3uanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/IaHKM€ HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO

KM-10. KonTpoJsbHasi padora '""BapuannonHoe ucuucijenmue"

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOBbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeneHusi KOHTPOJBLHOr0 Meponpusitusi: Pabora BhINONHAETCS B MUCbMEHHOU
¢dopme, ouHo, 1o BapuantaM. Ha Beimonnenue Boiiensercs 90 MuHyT.
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Kpartkoe cogep:kanue 3aaHus:
KonTponbhas paboTta opreHTHpOBaHa HAa IPOBEPKY YMEHHUSI pelIaTh MPOCTEHIINE 3a/1auu
BapUAIMOHHOTO UCUUCIICHUS

KoHTposbHbIe BONPOCHI/3a1aHUA:

3arIaHupOBaHHBIE pe3yibTathl | Bonpockl/3ananus uist POBEPKH
00yUYEHHMS 110 JMCIMILUINHE
VMeTh: pemarb IpOCTEHIIME 3a1a4u Hafitu sketpemaTs sanam

g
/4

BAPUALMOHHOI'O UCUUCIICHUS f (/) — 3° + 4y sinxldx — extr,  (0) =0,

1. o

Haiitu sxcTpeMats 3agaqu
1

5 f[(y”l2 —2xyldx —extr,  y(0)=y(1)=y'(1)=0
. 0

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHNe MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

3ader MPOBOAUTCS 110 COBOKYITHOCTU PE3YIbTATOB KOHTPOJIBHBIX MEPOIPUSITHIH,
npeacrabieHHbIX B cucteMe BAPC HUY «MOW»

IIpouenypa npoBeaenust

3adeT MPOBOAUTCS IO COBOKYITHOCTH PE3YJIbTaTOB KOHTPOJBHBIX MEPONPHUATHH, IPEICTABJICHHBIX B
cucreme bAPC HIY «MDU»

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenuuss/Uuankarop: UJI-1lonk-1 [Ipumenser MaTemaTHuecKHii anmapar JMHEHHON
anreOpbl, aHATUTHIECKON reoMeTpuH, TU(PPEePEeHINATHHOTO U HHTETPATBHOTO HCYHCIICHHUS

byHKIMiI

Bonpocsl, 3aganus
1.1 Apudpmernueckoe n-MepHOE IPOCTPAHCTBO. Pa3nuuHble THUIIBI MHOXKECTB B N-MEPHOM
IIPOCTPAHCTBE
2 IlocnenoBarenbHOCTh TOYEK B N-MEPHOM NMPOCTPaHCTBE. CBsI3b CXOIUMOCTH
MIOCJIEZI0BATEIbHOCTh TOYEK B N-MEPHOM IIPOCTPAHCTBE CO CXOJIUMOCTHIO
II0CJIE0BATEBHOCTEN
3 [Ipenen ¢pynkuun MHOTHUX riepeMeHHbIX. CBolicTBa peaenoB. HempepbiBHOCT GyHKITHH
MHOT'MX MEpEMEHHBIX. ApH(pMeTHUYECKHE CBOUCTBA HEMPEPBIBHBIX (PYHKIIUH.
4 HernpepbIBHOCTh (DYHKIIMHM MHOTUX NEPEMEHHBIX. ApU(pMETUYECKNE CBOMCTBA HEMPEPHIBHBIX
byHKUIU.
5 Onpenenenuie cI0XKHOW QyHKIIMHM MHOTUX MEpEMEHHbBIX. HenmpephIBHOCTh CIIOKHOMN
byHKLIMU.
6 duddepeHmmnpyeMocTh PYHKIIMA MHOTHUX IIEPEMEHHBIX B TOUKE, HEOOXOIMMOE U
JI0CTaTOYHbIe yciaoBue auddepeHunpyemMocTu
7 IlpunioskeHns 4acTHBIX MPOU3BOIHBIX. KacaTenpHas IIIOCKOCTh U HOpMajlb K IOBEPXHOCTH
8 uddepeHunpyeMocTb CI10KHON QYHKIUH.
9 YacTHbIe MPOU3BOIHBIE BBICIINX TOPSIIKOB. TeopeMa 0 paBeHCTBE CMEIIAHHBIX
IIPOU3BOJHBIX BBICUIMX MOPSAIKOB
10 duddepernmanst BBICIIAX MOPSIKOB
11 ®opmyna Teiinopa.
12 JlokanbHbIH SKcTpeMyM (DYHKIIMH MHOTHX TIepeMeHHBIX. HeoOxoanmoe ycioBue
JIOKQJIBHOTO KCTpEMyMa
13 locTatouHoe yciaoBre HATUYUS (OTCYTCTBHS) JIOKATBHOTO SKCTpeMyMa (YHKIIMH MHOTHX
NIEPEMEHHBIX
2.1. Hecob6ctBennnie unrerpaisl. Kpurepuit Komm cxoaumocTu HeCOOCTBEHHBIX MHTETPAJIOB.
2 [lpu3HaKky CXOAUMOCTH HECOOCTBEHHBIX UHTETPAJIOB OT HEOTPUIATEIBHBIX (PYHKIIUH
3 AOCOIIOTHAS M YCITOBHASI CXOIMMOCTh HECOOCTBEHHBIX HHTETPAJIOB
4 KommuiekcHble uncna. Anredpandeckasi, TpUroHOMeTpuieckas opma 3arnucu
5 YMHOkeHue, 1efleHre KOMIUIEKCHBIX uncen. Bo3BeneHnue B CTeNeHb U U3BJICUEHNE KOPHS
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.

7

1

f(x,y) = 7ycos2x + 2x’\/§ Boruucnute [ (m/2,1)

OTBETHI:
.102.163.-5

Bepnsiii otet: 2. 16
HaiiTu Touku akcTpeMyMa GyHKIMH [ (X, v) = x* + 2y* + 3x — 4y + 3

OTBeThI:
(2,-1)2.(3,0)3.(-1.5,1)
Bepusiit otet: 3. (-1.5, 1)

oo da
Cxommres TH HHTeTpal j: mdx |'7

OTBETHI:

. Cxonurces 2. Pacxoautes 3. 3agaua sSBISETCSI HEKOPPEKTHO IIOCTABIEHHON

Bepnwsiii otBet: 2. Pacxoautcs

12

HaiiT cvany pa; e —
YMMY PAIA. D=6 ont2e

OTtBeTsI:
.52.33.4
Bepusiit oteT: 1. 5

COIHTCH TH pAT Y.5=q 5—1_ sin (L_) 7
VT Wit

OTBETHI:

. Cxomntcs 2. Pacxoautes 3. 3amaya He UMEET OQHO3HAYHOTO OTBETA

Bepwnsriit otBeT: 2. Pacxoautcs

(="

ni+l’

BEIMHCIATE CYMMY PAIA C TOYHOCTEID £ | =1 =001

OTBeTHI:
.-0.412.0.52 3. -3.22
Bepnwrii otBet: 1. -0.41

Beiuucauthb |3 + 4i

OTBeThI:
.62.33,5
Bepmnsiit otBert: 3, 5

2. Komnerenmust/Muaukarop: N/1-2onk-1 [Ipumenser MaTemMaTuueckuii anmapar TEOpUU PsJIOB U
YHUCIIEHHBIX METOJI0B, TeOpUU AU PepeHInanbHbIX YpaBHEHUN

Bomnpocel, 3axanus

1

.1 YucnoBoii psia, ero cxoaumMocTh. Kputepunii Ko cXoIMMOCTH YHCIIOBOTO psijia.

Heo0xoanMelii mpyu3HaK CXOAUMOCTH psja

2
3

CBoiicTBa CXOIAITUXCS PSAJIOB
[Ipu3Haku CXOJUMOCTH PSAIOB C HEOTPHUIIATEIILHBIMH YJICHAMHU.
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4 AGcooTHAs M YCIIOBHASI CXOAUMOCTB PsAJOB. 3HaKouepeayrouecs psasl. [lpuznak
Jletionuna. [pusnak {upuxie.

2.1 ®ynkunoHangbHbIe psiabl. CXOIUMOCTh B TOUKE M HA MHOXKeCTBe. PaBHOMepHas
CXOAUMOCTb ()YHKIIMOHAIBHOI'O psijia

2 Ilpusnak BeliepmTpacca paBHOMEPHON CXOIUMOCTH (PYHKITMOHAIBHOTO psijia

3 HenpepbIBHOCTh CyMMBbI (PYHKIIMOHAJIBHOT'O psia

4 TlouneHHO€ UHTETPUPOBAHUE (DYHKIIMOHAILHOTO Psilia

5 IMounennoe mudpepennrpoBanne GyHKIIMOHATBHOTO psiaa

6 Omnpenencune psaga Oypse. OCHOBHEIE CBOMCTBA psiioB Dypbe

7 TeopeMsl 0 pa3noXxUMOCTU GYHKLIUU B TPUTOHOMETpHUecKuil psaa Pypbe

8 Psiap1 dypbe mi1st pyHKIMI ¢ TPOU3BOIBEHBIM EPHOJIOM

II. Onucanue wikanvl oueHuBanus

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoaHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTHUUECKUX PEIICHHIA

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: Padbota BeimogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HE/IOCTATKU

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: PaboTa He BHIIIOITHEHA WIN BBITIOIHEHA
PEUMYIIECTBEHHO HENPaBUIBLHO

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

Onenka omnpenensercs IO COBOKYIHOCTH pE3YJIBTaTOB TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUH ¢ [lonoxeHnem o OamibHO-peRTHHTOBOM cucTeme s cryaeHToB HUY «MOWN».

3 cemecTp

dopma MPoOMeKYTOUHOI aTTecTannu: JK3aMeH
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IIpumep Onnera

+

VrIBep#ma0:
IK3AMEHALMUHHBIH Guaer 1 | 338 Kabeapor
HUY Kageapa MKM —

M3 H‘ Jecoanamra MA-2 ®@axyasrer HBTH

1. MTuddepernmansaele ypasHeHNA 1-To NopsaiKa, HHTET pHpYyeMbIe B
KBalpaTypax: VPaBHeHHA B MOMHEX Middepermanax.

2. Iece0BaTh Ha YCTOHHIBOCTE BCE PRIeHII CHCTEMBI:
{x' =4y —b5x
yi=y-2x

JlexTap Bymeraesa O.H.

IIpoueaypa npoBenenust

DK3aMeH IMpOBOAUTCA OYHO B YCTHOﬁ (bopMe, mo 6uneram. Ha NOATOTOBKY BBIACIISICTCS 60 MUHYT.
KpOMe OTBC€TAa Ha BOIIPOCHI 6I/IJICTa, CTYACHT HOOJIKCH OTBCTUTH CIIC HAa KAaK MHUHUMYM JOBa
AOIMOJIHUTCIIBHBIX BOIIPOCA I10 KYpPCY

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YTbMaAmoe
0C80eHUA OUCUUNTUHBL

1. Komnerenuusi/Muankarop: U-2omnk-1 [Ipumenser maremaTnyeckuii anmapaT TEOPUH PSII0B U
YHCJICHHBIX METOJI0B, TEOPUU AU PepeHIInanbHbIX ypaBHEHUN

Bomnpocel, 3axanus
1.IIporpamma sk3amena no npeamery MA2  Tpetuii cemectp
1.  OObikHOBeHHBIE AU PepeHnanbable ypaBHeHUs. O0mue nousaTus. ['eomerpuueckas
MHTEPIIPETALINS.
2.  uddepeHnmanbHple ypaBHEHH |1-T0 MOpsaKa, HHTETPUPYEMbIE B KBAApaTypax:
ypaBHEHMs B OJHBIX JuddepeHnnanax.
3. Juddepennmansupie ypaBHEHUS 1-T0 MopsiaKa, MHTETpUPYEMbIE B KBAApaTypax:
JMHENHbIE YpaBHEHUS 1-TO OpAAKa, ypaBHEHMS C Pa3AeIIAIOIUMUCS IEPEMEHHBIMH.
4.  JludpdepeHunanbHble ypaBHEHUS 1-To mopsaKa, HHTETPUPYEMbIE B KBaJpaTypax:
ypaBHeHHE bepHysuH, OTHOPOAHBIE YPAaBHEHUS.
5. Ilocranoska 3agaun Komm mas OJY 1-ro nopsiaka. Teopemsl cyliecTBOBaHUS U
€IMHCTBEHHOCTHU ((OPMYINPOBKH).
6. Tommwkenue nopsaka B qudQepeHnraibHbIX YPaBHEHUAX: YPAaBHEHHS, HE COJIEpIKaIne
WIH , OTHOPOJIHBIE YPABHEHHS.
7. Cucremst O/1Y 1-ro nopsnka. Hopmansnas cucrema. [loctanoBka 3amaun Kommu aiis
HOpMaJIbHOU crcTeMbl. CBsI3b HOPMAILHON CHCTEMBI M OOBIKHOBEHHOTO (D pepeHIInanbHOro
YpaBHEHHUS N - TO NOPSAIKA.
8.  Csenenmne OZlY n -To nopsaka K cucreme u o0paTHbiii nepexo. [locranoBka 3a1a4un
Komwm mirg OJ1Y n-ro nopsiaka. TeopeMsl 0 CyIIECTBOBAHUH U €JUHCTBEHHOCTHU PEIICHUS
3agaun Komm st OY n-ro nopsiika (popMyIupoBKH).
9. JluneliHas OTHOpPOHAS cHcTeMa MU PepeHIMaTbHBIX ypaBHeHHNA. CBOWCTBA pEIICHU.
10. dyHnameHTanpHas CHUCTEMa pPelIeHUH JIMHEHHOW OMHOPOIHON CUCTEMBI
muddepeHIMaNbHBIX ypaBHEHUH. TeopeMa o CTpyKType oOIIero penieHust JTuHeHHoN
OJTHOPOJHOM cucTeMbl T hepeHInaIbHBIX YpaBHEHUH ( C J0KAa3aTeIbCTBOM).
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11. ®dynnameHTanpHas MaTpULla THHEHHON OJJHOPOTHOM CUCTEMBI AU(depeHIINATHLHBIX
ypaBHeHu#. Onpeaenurens BpoHckoro st GyHIaMeHTAIBHOM CUCTEMBI PEIICHU JTHHEHHOMN
OJTHOPOJHOM cucTeMbl U PepeHINaTbHBIX YPaBHEHHIA, €T0 CBOMCTBO.

12. Jluneiinbie ogHOpOHBIE AU(depeHLInanbHble ypaBHEHHUS n-ro nopsaka. CBoicTBa
peLICHU.

13. ®ynnameHTanpHasi CUCTEMa PeIeHUH JIMHEWHOTO OJJHOPOIHOTO YPaBHEHHSI N-TO HOPSAIKA.
CrpykTypa 0011ero pemeHus JMHEHHOTO OJHOPOJHOTO YPAaBHEHUS N-TO MOPSIKA.

14. Omnpenenutens BpoHckoro cuctemsl pynkiuii. Onpenenurtens BpoHckoro s
byHaaMEeHTaTBHOW CHCTEMBI PELICHNUH JIMHEHHOTO OTHOPOIHOTO YPaBHEHHUS N-T'O OPS/IKA, €0
CBOMCTBO.

15. Teopema o CTpyKType OOIIET0 pelIeHUs TMHEHHONH HEOJHOPOTHOW CUCTEMBI.

16. Teopema o CTpyKType 0OIIEro perieHus JMHESHHOTO HEOTHOPOIHOTO Au( dHepeHITnaTbHOTO
YpaBHEHHS N -T'O TOPSIIKA.

17. OOmiee penieHre TUHEHHOTO OAHOPOAHOTO MU PEepEeHIMATIBHOTO YPaBHEHHUS N-TO MOPsIIKa
C TMIOCTOSTHHBIMH KO3 GUIIEHTaMHU (CITydail MPOCTHIX KOPHEH, C J0KA3aTeIbCTBOM).

18. O6mee pemieHre TUHEHHOTO OAHOPOAHOTO AU(dEepeHIInaTIbHOTO YPaBHEHUS N-TO MOPsIIKa
C TMIOCTOSTHHBIMU KO3 GUITeHTaMH (CITydail KpaTHBIX KOpHEH, 0€3 JT0Ka3aTeNbCTBa).

19. HaxoxaeHue 4acTHBIX PelIeHUM IMHEHHBIX HEOJHOPOIHBIX YPABHEHUH C MOCTOSHHBIMU
K03 punreHTaMu MeToI0M 1oa0opa (6e3 1oKa3aTeIbCTBA).

20. OGmiee peleHue IMHEHHOM OHOPOJHON CUCTEMBI U] PepeHIInaNbHbIX YPaBHEHUN C
MOCTOSTHHBIMU K03 punimenTamu (caydaid AuaroHaIM3UPYEMO MaTPHIIBI).

21. YcroituuBoCTb 10 JIAMyHOBY, aCUMIITOTHYECKAsS] YCTOHYHBOCTb.

22. Kiaccudukanus TOUeK MOKOS JIMHEHHBIX CHCTEM C TIOCTOSITHHBIMU KO3 PUITHCHTAMH
(y3en, cemio).

23. Krnaccudukaus Touek MOKOs JIMHEHHBIX CHCTEM C TOCTOSTHHBIMU K03 punmeHTamMu (
doxkyc, UeHTp).

24. Teopema JlamyroBa 006 ycroitunBocTy (popmynupoBka). JloctatogHoe ycaoBue
YCTONYMBOCTH PEUICHUH TUHEHHBIX CUCTEM C MIOCTOSIHHBIMU KO3 duirentamu (6e3
JTIOKA3aTelIbCTBA).

25. TloctanoBka kpaeBbIx 3a1a4 1y nuHedHbIXx OJ]Y 2-ro nopsaka. CBeneHue HEOJHOPOIHBIX
KPaeBbIX YCIOBUH K OJJHOPOIHBIM.

26. ITocTaHoBKa KJIacCCHYECKUX BapUAIIMOHHBIX 3a71ad.

27. Jluneitaple pyHkpoHansl. CUIbHBIN U cnadbiit nuddepentmansl. [TepBas Bapuams.

28. IlonsTtue skctpemyma. HeoOxoamumoe ycnoBue SKCTpeMyMa.

29. TuddepeHIHpyeMOCTh MPOCTEHUIIETO (PYHKITMOHATA BAPUAITMOHHOTO HCUUCIICHHUS.

30. OcHoBHas JieMMa BapHAIIIOHHOTO HCUUCIICHUS.

31. IIpocreiimmas 3a7aua BapuamOHHOTO HCYUCIICHHs. Y paBHEHHE Diiyiepa Kak He0OX0IMOoe
yCIIOBHE KCTpEMyMa MpocTeiiiero pyHKIMOHaNa BApUAMOHHOTO CUYUCIIEHUS (C BBIBOIOM).
DKCTpeMalIH.

32. Tlpocreiinme canydyau HHTETPUPYEMOCTH YpaBHEHHsI Ditnepa.

33. 3amaya o OpaxUCTOXpOHE.

34. OyHKUMOHAJBI, 3aBUCALINE OT HECKOJIbKUX (pyHKIMHA. Heobxomumoe ycnosue

IKCTpEMyMa.
35. OyHKUMOHAJbI, 3aBUCALINE OT CTAPIINX MPOU3BOAHBIX GyHKIIMU. Heobxoanmoe yciaoBue

IKCTpEMyMa.

36. 3amauu co cBOOOHBIMU KOHIIAaMH. EcTecTBEeHHbIE IpaHUYHBIE YCIOBUS (C
JI0Ka3aTeIbCTBOM).

37. U3onepumerpuueckas 3a1ava. 3agaya JumgoHs

38. TlocTaHoBKa 3a/1a4yM C MOJBYKHBIMH IPAHHUIIAMH. Y CIIOBHUS TPAHCBEPCATLHOCTH.

39. JloctaTtouHble yCIOBUS KCTpeMyMa (pyHKIIMOHaNA. Y cuiIeHHble ycinoBus Jlexanapa u
SAxobu (6e3 10Ka3aTenbCTBA).
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2.IlpakTHYecKasi 4acTh

PeweHune OY 1-ro nopaaKa CTaHAAPTHbIX TUMOB.

PeweHune O1Y BbiCWINX NOPAAKOB, AOMNYCKAIOLLMX MOHUXKEHME NOPALKA.

PeweHwune nuHeltHoro Y -ro nopagKa ¢ NOCTOAHHbIMU KO3 dUuumeHTamu.

MpoBepKa onpeaeneHns ycTonunmsoctu pelennii Y n cuctemol Y.

HaxoxaeHue pelleHma npocTeiwein 334341 BapMaLMOHHOTO NCYUCIEHMUS.

HaxoraeHue akcTpemanei BapMauMoHHbIX 3a4a4 B Cly4ae 3aBUCMMOCTU GYHKLUMOHANA OT CTapLUMX
NPOn3BOAHbIX GYHKLMU U OT HECKONBKUX QYHKLMNA.

7. HaxoraeHue aKkcTpemanei BapMaumoHHOM 3a43a4mM co CBOBOAHbIMU KOHLAMM.

ok wnNeE

MatepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUMI
Tlccne108aTE Ha YCTOITIIRBOCTE TPHBNATEHOE PelleHITe| CICTEME:
[x’ =4y —5x
y =y-2x
OtBeTsl:
1. Ycroituuso 2. HeycroitunBo 3. ACUMITOTOTUYECKH YCTOHYUBO
Bepubliii otBeT: 3. ACUMOTOTUYECKH YCTOMYHUBO
Pemnte 3aqa1y Kommr:

}?
"= +(x+ 1e*; y(0) = 1.

B oteete zamicatsd y(1)

2.
OTBeThI:
l.e2.2e3.1
BepHblii oTBeT: 2, 2¢
HaiiTn 3kcTpeMans 3a1aqi
w4
f (—16y?% + xe* + (y")?)dx — extr;
a
. Y0=1y(3)=-2y(G)=r©@=0
OtBeTsI:
1. y=c0s2x 2. y=sin2x 3. y=Sin2x-c0S2Xx
Bepuslit otBet: 1/ y=cos2x
OmnpenenHTh XapaKTep TOUKI IOKOA CHCTEMBI
x'=3x+y
{y’ =—2x+y
4.
OtBeThI:
1. Hentp 2. Ycroituusslil pokyc 3. Heycroitunpslil Gpokyc

Bepusriit otBet: 3. HeycTolunBblii okyc
II. Onucanue wikanvl oueHuBanus

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI JJAHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHUECKHUX PEIICHHM
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeloiHeHa B paMkax "06a3oBoro"
ypOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJOCTaTK!

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCH YIITyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEyIOBICTBOPUTEIHLHO)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa He BHIIOIHEHA WM BBIIIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

II1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIlbHO-PEHTHMHIOBOM cuUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISAIOIINX.
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