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

Hanpapienne noaroroBku/cnenuaibHocTh: 15.03.06 MexaTpoHnka 1 po00TOTeXHHKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl: PodoToTexHuyeckue ycrpoiicrea
YpoBeHb 00pa3oBaHus: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuennsi: 3aouHas

OueHouHbIe MaTePHAJIbI
M0 JUCHMUILUIUHE
AunddepenunabHbie ypaBHEHUSA

MockBa
2025



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn B'A.
L Bnageney MNopgkonaesa B.A.

Pa3pa6OT1H/IK * MOM - Waenmadukarop  ROD0dd34a-PodkopayevaVA-ef29ca HOI[KOH&CBa
COI'VIACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%]KOBOI[HTGHB w CseneHva o snagensuye L3N M3K H.C.
00pa3oBaTCJIbHOU i) Branenel Tlonbukoea H.C.
OporpaMmsl - Moy Waewmugurarop ___Re789edbl-DolbikovaNS-479113b JlonbuxoBa

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

w CseneHva o snagensuye L3N M3K

3aBeHyIOH-IHH . o E; T % Bnageneyu Me3unH C.B.
BLIHyCKaIOH_[eI/I Kaq)e[[pOI/I * MOl ¢ WaenTudmKaTop R420ae592-MezinSV-dc40cfee C,B MCSI/IH




OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTeMaTHYECKOT0 aHAJIM3a U MOJICTMPOBAHUS B IPO(PECCHOHATBHON IeATETLHOCTH
NI-2 [IpumMenseT MaTeMaTHYeCKUi anmapaT Teopuu AuddepeHInaIbHOT0 U HHTETPaIbHOTO
UCUHUCIICHUS (QYHKIIUHM OJHOM MepEeMEHHOM, TECOPHH PSIIOB, TEOPHH JU(PepeHIInaTbHBIX
yYpaBHEHUM, TEOPUH (PYHKIIUNA HECKOJIBKUX MEPEMEHHBIX
NJ1-6 IIpumMensieT MmaTeMaTUYECKUi anmnapaT TEOPUU MHOXKECTB, TEOPUH OTHOLIEHU,
MaTeMaTUYeCKOH JIOTUKH, TeOpuu rpadoB, TEOPUU PEKYPPEHTHBIX ypaBHEHUN

1 BKIIFOYACT:

IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanun: KomnerotepHoe 3aanue
1. Bexropusiii ananus (TecTupoBaHue)
2. Muddepennunansusie ypaBHenus 1-ro nopsiaka (TectupoBanue)
3. Iuddepenumanbubie ypaBHeHHS BeicInX nopsaakoB (TectupoBanue)
4. Kparusie unrerpansl (TectupoBanue)

Dopma peanuzanmu: [Tucemennas padora
1. Panel (KonTposbHas pabota)

BPC aucuunjavHbl

3 cemecTp

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHII TEKYIIEro KOHTPOJS yCHeBaeMOCTH IO
AUCUHHUILINHE:

KM-1 Jluddepenunansusie ypaBHeHus 1-ro nopsaka (TectupoBanue)

KM-2 Jluddepenunanbuble ypaBHEHHs BbIcIINX NopsiakoB (TectupoBanue)

KM-3  Psnst (KonTponsHas paboTta)

KM-4 Kparusie unterpaisl (TectupoBanue)

KM-5 Bekropnslii ananus (TectupoBanue)

Buja npomexyToUHOM aTTecTANMU — DK3aMEH.

Beca KOHTPOIBHBIX MEPOTIPUATHH, %o
Nunexkc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Pa3ngen nucnuIninHbl KM:
Cpok KM: 4 7 10 13 16

Huddepenunansupie ypaBHeHuUs 1-ro nopsaka




Huddepennmanbapie ypaBHeHUS 1-r0 mopsiaka

3amaua Kommu

Juddepennnanbapie ypaBHEHHS BBICIITHX
HOPSIIKOB

Juddepennunanbapie ypaBHEHHS BBICIITIX
HOPSIIKOB

Cucremsl tuddepeHIanbHbIX ypaBHEHUN

Psanpr

YucnoBble psbl

3HaKOo4YepeYIOIIUECS PSIAbI

Crenennsle psaabl. Paa Teitnopa

KpatHble unTEerpansl

KpatHble unTEerpansl

HpI/IJ'IO)KeHI/IH KpaTHbBIX UHTCTPAJIOB

BektopHuslii aHanum3

HOBerHOCTHHe HHTCTPAJIbL

KpuBosuHeiiHble HHTErpaibl

Bec KM:

25

20

10

20

25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIlK-1 NJI-20mk-1 [Tpumensier | 3HaTh: KM-2 Tuddepennnanbupie ypaBHEHUs BBICIIHX TOPIKoB (TecTupoBanue)
MaTeMaTHYeCKUui OCHOBHBIE MTOHATUS U KM-4 Kpatnsie unrerpainsl (TectupoBanue)
TEOPUHU OnpeeIeHus KM-5 BexkropHnsiii ananus (TectupoBanue)
T epeHIaIbLHOro UHTETPaIbHOI0 UCUUCICHUS
UHTETPATBHOTO MCYUCICHUS | GYHKINN HECKOIBKHIX
byHKIUU NEePEMEHHBIX
IIEPEMEHHOM, TEOPUH PAIOB, | YMETh:
TEOPUH Pemats muddepennmanbapie
QG epeHIaIbHbIX YPaBHEHUS BBICILIUX
YpaBHEHMI, MOPSKOB
GyHKIUI HECKOJIBKMX | BBIYMCIIATE NIOTOK U
HEepEeMEHHBIX LUPKYJISALUI0 BEKTOPHOTO
10JIs
OIIK-1 N-60r1k-1 ITpumensier | 3HaTh: KM-1 Iuddpepenumansusie ypaBaenus 1-ro nopsiaka (TectupoBanue)
MaTeMaTUYeCKUI OCHOBHBIE MTPU3HAKHU KM-3 Psnpr (KonTpoasHas pabota)
TEOpPUU MHOXECTB, TEOPHUH | CXOJUMOCTH PSA0B
OTHOIIECHUH, VYMeTh:
MaTeMaTHYeCKOM Pemrate crangapTHble
Teopun  rpados, muddepeHnaabHbIe
PEKYPPEHTHBIX YPaBHEHUH | ypaBHEHHUs




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tuddepenunanbabie ypaBHeHHs 1-ro nopsiaka

®opmbl peaauzanuu. KoMnboTepHOe 3a1aHNE

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeeHusi KOHTPOJILHOT0 MeponpusATHsi: PaboTa MPOBOIUTCS C UCIIOIB30BAHUEM
CJ1O "Ilpomereii". K kKOHTpOJIbHON pabOTe JOMyCKAeTCs IMOJIb30BaTEIh M3YUYHUBIIMN MaTEpHAIIbI,
ABTOPU3UPOBAHHBIX YHUKAJIbHBIM JIOTHHOM M TapojieM. Bpemsi OTBelleHHOE Ha BBIIIOJIHEHHE
3amanus He 6osee 60 MUHYT.

KpaTKOC Cod€cpiKaHUuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA Ha OLICHKY OCBOCHUA KOMIICTCHIIUHU 110 TECMAM: CTaHAAPTHBIC

TUIBI T HepeHInaIbHBIX YpaBHEHUH IEPBOTO MOPSIIKOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arraHupoBaHHBIE Pe3yJbTaThl | Bonmpockl/3aganus st IpOBEPKU
00y4eHUs 10 JUCIUIIHHE

VYMmers: Pemats cranaapTHbIE 1. Yxaxure Moxet i qudpepeHnnansHoe ypaBHEHHE

muddepeHIanbHbIe MIEPBOTO MOPSAIKA UMETh OECKOHEYHO MHOTO Pa3IMYHbIX

YpaBHEHUSA peleHuit

2.HaiiTu oOmiee pemeHre Wiid oOIui HHTErpaj

1+y?

1+x?

y' - ctgx —y = 2cos?x - ctgx
y(0)=0

G QepeHIaNIbLHOrO ypaBHeHus: y' =

3.Pemnts 3agauy Komu {

OnucaHue MKAJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe evinonnenus 3a0anus 8 npoyenmax. 92
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonnenus 3uanus: OLeHKa "y10BIETBOPUTEILHO" BBICTABIIAETCS
€CIIU 3a/laHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

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

KM-2. TuddepennnanbHble ypaBHEHHs BBICIIHMX OPSIAKOB

q)OprI peaan3anmm: KOMHBIOTCpHOC 3aaHuc




Tun KOHTPOILHOr0 MeponpuaTHA: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHHs KOHTPOJIBLHOT0 Meponpusitus: PaboTa mpoBOAUTCS C HCIIOIB30BAaHHEM
CJO "IIpomereii". K KOHTpOJIbHON pabOTe MOMyCKAeTCs IMOJIb30BATENbh M3YUMBIIUA MaTepHAIbI,
ABTOPU3UPOBAHHBIX YHUKAJIBHBIM JIOTHHOM M TapojieM. Bpemsi OTBelleHHOE Ha BBIIIOJIHEHHE
3amanus He 6osiee 60 MUHYT.

Kpartkoe cogep:xkanue 3aiaHuA:
KonTposipHas TOUKa HampapiieHa Ha OLEHKY OCBOSHHS KOMITETCHIMH 10 TeMaM: CTaHAapTHBIC
TUIB! U HepeHInaNbHBIX YpaBHEHUH BBICIIUX NOPSAKOB; JIUHEHHbBIE MU depeHnaabHbIe
YPaBHEHUS U CHCTEMBI.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE Bomnpocsi/3aganus st IpoBEpKU

pe3ysnbTaTel  OOyYeHHs  TI0

JVICIUTUTAHE

YMerTs: Pematp 1.Vkaxure MOXKET JI1 pPa3MEPHOCTb IPOCTPAHCTBA PELLICHUN
g epeHIaIbHbIe auHeHHOTOo (g QepeHInaTBHOTO YpaBHEHHS BTOPOTO
yYpaBHEHUS BBICHIMX MTOPSIKOB nopsiaka ObITh paBHOM 3

2.YKaxuTe BEPHO JIH, YTO 00IIIee penieHne HeOAHOPOIHOTO
JMHEHHOTO ypaBHEHHs PAaBHO CyMME YaCTHOTO PELICHUS
HEOJJHOPOAHOTO YpaBHEHUS U OOIIETO pelIeHUs
COOTBETCTBYIOLIETO OJJHOPOHOTO YPAaBHEHUS

3.Vxaxure MOxeT Jin iudhepeHnnanbHoe ypaBHEeHHE
BTOPOTO IMOPS/IKa HE UMETh HU OJHOTO PEIICHHS B
IENCTBUTEILHOM 00/1acTH

Onucanne MKAJbI OIIEHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 92
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poIIo»)
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIHHOY)
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: OleHKa "HeyJ0BIETBOPUTEIbHO" BHICTABIISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-3. Psaanl

®opmbl peanusanun: [Tucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeneHusi KOHTPOJBLHOIO MepoONpUATHS: TecTUpOBaHHE NIPOBOAUTCA C
ucnionb3zoBanneM CJIO "IIpomereit". K TecTHpoBaHUIO TOMYCKAaeTCs MOJB30BATENb HW3yYMBIIHAN

7




MaTepuasbl, aBTOPU3UPOBAHHBIX YHHMKAJIbHBIM JIOTMHOM M IaposieM. Bpems OTBeIeHHOe Ha
BBITIOJIHEHHE 3a7aHus He O6osee 60 munyT. KomnuecTBo mombIToK HE Ooee 3X.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA HAa OLCHKY OCBOCHHUA KOMIICTCHIIUHU 110 TEMaM: CXOANUMOCTb
YHUCJIOBBIX PAAOB; HAXOKACHUC obOmacreit CXOAUMOCTH CTCIICHHBIX U CBOJAIIUXCA K
CTCIICHHBIM PAI0B

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3ynbTatel | Bompocsl/3aganus 11 IpOBEpKU
00y4YeHHSI 110 TUCIIUTUTHHE
2
: n
3HaTh: OCHOBHbIC TIpUSHAKH 1.MccnenoBaHue Ha CXOOUMOCTh PSII Ypey =
CXOJIMMOCTH PSIJIOB n*+2
2.UccrenoBath Ha a0COIIOTHYIO U YCIIOBHYIO
oo (GO
CXOIUMOCTh Yy —
a Ln=1  Tntns3)
3.Haiitn 00:1acTh CXOTUMOCTH CTETIEHHOTO
sma Yo, (—1n &
p n=1 N
2n"

4 WccenoBanue Ha CXOAUMOCTs psia 1+ Yo s

!
5.MccnenoBanue Ha CXOJUMOCTD PSIt Ypeqy N (z)"

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 92
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

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

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

KM-4. KpaTHble HHTerpaJjsbl

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTpOobHOr0 Meponpusitusi B BPC: 20

IIpouenypa mnpoBeneHusi KOHTPOJBLHOr0 Meponpusitusi: TecTHpoBaHHE NPOBOAUTCA C
ucnoaszoBanueM CIO "lIpometeit". K tecTupoBaHnio JOMYyCKaeTcs MOJIb30BATENb W3Y4YMBILNN
MaTepuaibl, aBTOPHU3WPOBAHHBIX YHHUKAJIbHBIM JIOTHHOM M TapoieM. Bpems oTBeneHHoe Ha
BBINOJIHEHHE 3aaHus He Oosnee 60 MuHyT. KonndecTBo monbITok He Oojee 3X.

Kpartkoe cogep:xkanue 3aiaHus:
Brruncnenue kpaTHbIX (ABOMHBIX U TPOWHBIX) HHTETPAJoOB. Beruncnenue miomanen, 00beMoB.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aruiaHMpPOBaHHbIC pe3ynbTathl | Bompocsl/3aganus 1uis IpOBEpKH
06yJeHH S 110 TUCIHTIIHHE
3HaTB: OCHOBHEIC IIOHATUA nu I.OCHOBHBIG IMOHATHUA TCOPHUU KPATHBIX UHTCTPAJIOB
oTpesieIeHus MHTErpanbHOTO 2.BeramcauTs 006EM Tena, OrpaHHueHHOTO
rcuucnenuss GyHKIui HeCKOIbKUX HOBEpXHOCTAMH {z =x? +y?
TIepEMEHHBIX z =25
3.BBIYMCINTS II0IIA/1b, OTPAHUYCHHYIO
x2+y?=4x

KPHUBBIMU {y < x,nbsp;y = 0,nbsp;y =0

4. .BBIYHCIIUTD IBOWHBIE HHTETPaJIbI 110 obacTsaMm D,
OTPAaHUYEHHBIMU 33JaHHBIMH JIMHUSIMU

/'/i 4 yydedy, D et =4y y=1. =0 (r>0)

b
5.BeruncanTh ABOMHBIC HHTErpaJIbl 1o obsactsam D,
OTPaHUYEHHBIMH 33JaHHBIMH JIMHUSIMHU

/'/'(4 ydedy, D: 2 =4y, y=1, =0 (z > 0)
B

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 92
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus 3nanus: OneHka "yIoBIeTBOPUTEIBLHO" BBICTaBISCTCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-5. BekTopHbIii aHaIU3

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeneHusi KOHTPOJBLHOr0 Meponpusitusi: TecTHpoBaHHE NPOBOAUTCA C
ucnoaszoBanueM CIO "IIpometeit". K tectupoBaHHI0 JOMYyCKaeTCs MOJIb30BATENNb W3Y4YMBILNN
MaTepuaibl, aBTOPHU3WPOBAHHBIX YHHUKAJIbHBIM JIOTHHOM M TapoieM. Bpems oTBeneHHoe Ha
BBINOJIHEHHE 3aaHus He Oosnee 60 MuHyT. KonndecTBo monbITok He Oojee 3X.

Kpartkoe cogep:xxanue 3aganus:
Brrurciienne noToka U IMBEPrEeHUMH BEKTOPHOTO MOJIs. BhlunciieHre KpUBOJIUHENHBIX
WHTETPajJoB BTOPOTO poja. Beruucienrne nupKyIsiud U pOTOpa BEKTOPHOTO MOJIA.




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arraHupoBaHHbl | Bompockl/3aganus s IpOBEPKU

e pe3yibTaThI

00y4eHus o

JIVICIIATUTAHE

YMeTs: >

N - -
1.Haiiti MOyJIb HOTOKA BEKTOPHOTO Mo a@ = x%i — z2j + y?k uepes

3aMKHYTYIO
MMOBEPXHOCTh

5 {z—x + y?,nbsp;z = 4
x—OnbspyzOnbsp, 0nbspy>0

Beraucnars morok
u HUPKYJIALUTIO
BEKTOPHOI'O I10JIA

2.Haiitu padoty BeKTOpHOFO Mo @ = x2i —y%j + sz no
kpuBoii L: {y = x2,&nbsp;z = 1} or Touku A(O 0,1) 710 TOHKH B(-1, 1 1)

3. HaI/ITI/I MOJ1YJIb HUPKYJIALHUNA BEKTOPHOTO MOJIS a=x2i — (z% + Z) Jj+

yzk 1o kpusoii L: {y? + z? = 4, &nbsp; x = 2}

- -
-

4.HaiiTu NOTOK BEKTOPHOTO MOJIs a4 = (x—22)i +(x+ 3y +

—

z)j + (5x + y)k yepe3 BHEIIHIOK CTOPOHY MTOBEPXHOCTH Yepe3

3aMKHYTYIO TIOBEPXHOCTD ), fx+y+z=1,x=20,y=0,z=0
-

5.BBIYHCIINTG KPUBOJIMHEHHBINA HHTETPAT B BEKTOPHOM TI0JIE A =

- -

(x —2xy)i + (x?> —2xy)j ,L:y =x? or MI(-1,1) no

M2(1,1)

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 92
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoIIO»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEIbHO" BBHICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHECHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Bup Ounera cBsizan ¢ unrepdeiicom cepsuca "[Ipomereir”

IIpoueaypa nposenenus

B tecte 20 BonpocoB BCTpeyaroTCsi BOMPOCHI CIETYIOIINUX TUIIOB:

l. ¢ omHuM BapuaHTOM oOTBeTa ( B BOIPOCAX «OJMH M3 MHOTHX», CHCTEMa CPaBHHBAET OTBET
crymareid ¢ NpaBUJIbHBIM OTBETOM M aBTOMATHUYCCKU BBICTABJIACT 34 HETO Ha3HAYCHHBIN 63,JIJI)

2. ¢ BbIOOPOM HECKOJBKMX BapHaHTOB OTBETOB ( B BONPOCAX «MHOTHE W3 MHOTHX» CHCTEMa
OLICHUBACT KaXIblii OTBET OTJAEIBHO; €CTh BO3MOXKHOCTH Pa3pEIIUTh CIIYIIATEN0 TOIYYHUTh 32
Borpoc 0,75 6ama, eciu oH BeIOEPET 3 MPaBUIIBHBIX OTBETA U3 4)

3. Ha COOTBETCTBHE CIyIIATENh JOJDKEH NMPUBECTH B COOTBETCTBUE JIEBYIO U MPaBYIO YacTh OTBETA
(B BOIpOCAax «COOTBETCTBUE» CHCTEMa OICHMBACT KAXIBIH OTBET OTIEIBbHO; MOKHO DPa3peUINTh
CIIyIIATENI0 MOMy4uTh 3a Bonpoc 0,75 Oaria, eciu oH BbIOEpeT 3 paBUIIbHBIX OTBETA U3 4)

4. pa3BepHYTbI OTBET, BBOAUTCS B BPYYHYIO B CIELUAIBbHO OTBEAECHHOE Moje (py4Has OILEHKa
MIPENO0/1aBaTeNIeM )

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Uuankarop: NJ-2omnk-1 [Ipumenser maremaruyeckuii annapaTt TeOpHH
T depeHIMaTBHOTO U MHTETPAIbHOTO MCUMCIEHHS PYHKIIMU OJTHOM NepeMEeHHOM, TEOPUU PSAOB,
TeopuH JudPepeHInanbHbIX YpaBHEHUH, TEOPUH (PYHKIMIA HECKOJIBKUX MEPEMEHHBIX

Bonpocsl, 3aganus
1.BepHo 11, yTo 06111ee pereHrue HeoTHOPOTHOTO JIMHEHHOT0 YPaBHEHUS! paBHO CyMMe
YaCTHOT'O PELIEHUS] HEOJHOPOIHOTO YPaBHEHUSI U OOLIET0 PElIeHNs] COOTBETCTBYIOIIETO
OJHOPOJHOI'O YpPaBHEHUS
2.Boruncnenue miomazeii, 00beMoB, MPUIOKEHHS KPATHBIX HHTETPAJIOB B MEXaHUKE.
3.J1BOIHOM MHTETpaJl B MOJISAPHBIX KOOPAUHATAX.
4.TpoiiHol UHTErpa B HWJIMHAPUYECKUX U CHEePUUECKUX KOOPAUHATAX.
5.IToToK BEKTOPHOTO I0JISl Uepe3 MOBEPXHOCTb, €ro (PU3HMUECKUIl CMBICI.
6. JluBepreHnys BEKTOPHOTO OIS, €€ PU3NIECKUIT CMBICIT.
7.KpuBonuHENHBIN HHTErpas BToporo poaa. CBolcTaa.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.Cxomutcs au psif, 001l ujeH KoToporo paBeH 3/(2n+5)?
OTBeTHI:
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1) da2) Her
Bepnsiit oteT: 2
2.BBIYMCIUTL HHTErPal foz dx | 2x-act dy f03 zZ\/x?% + y?dz

0
OTBETHI:

1)8
2)-3
3)0
4)15
Bepuriii otBert: 1
3.Pemenne 3amaun Komm y " +y =1, y(0) =1 ecrtb:
OTBeThI:
1)y=1
2)y=3x+2
3)y=-2x+C
4)y=x+C
Bepnsiit otBeT: 1

2
4.Pemenuem 3agaun Ko y' = % + :’7 &nbsp;, &nbsp; y(1)&nbsp; = 2 sBusercs:

OTtBeTsI:
1)y=3x+1
2)y=-x+C
3)y=4
4)y=2x
BepHplii otBeT: 4
w D"
5.Pan Z:{:l 2n+3
OTtBeTsI:
l)pacxonurcs
2)CXOIUTCS YCIOBHO
3)cxonutcst abCOMIOTHO
BepHnbslii oTBeT: 2

N - - -

6. HaiiTi moTok BeKTOpHOTO MoJist @ = xi + yj + zk depe3 BHENIHIOIO CTOPOHY OOKOBOIA
MIOBEPXHOCTH IMIUHPA X2 + y? = 4, OrpaHUUYEHHYIO MIOCKOCTAME z=0, z=3
OTBeTHI:
1)0
2)2I1
3)24I1
4)-11
S)12I1
BepHplii oTBeT: 3

7.BeraucianTh HHTETpas f: dx f12 (x+1y)2 dy

OTtBeTHI:
1)16
2)-2
3)In5
4)In(25]24)
5)Inl
BepHnsiii otBeT: 4

8.Pan Y1 n

(2n)!
OTBeTHI:
1) cxogutes 2) pacxoautcs



Bepusiit otBerT: 1
3
9.MccnenoBanue Ha CXOMUMOCTD DS Ypeq T (;)”

OTBeThI:
1) cxonutes 2) pacxoauTcs
Bepwusliit otBeT: 2

10.Haiitu motenman U = U (X, Y, Z) MOTOK BEKTOPHOT'O MOJIs a= (yz+1)i +xzj +xyk
OTtBeTsI:

Du=x+xyz+C2)u=xz+xyz+C
Bepnsiit otBeT: 1

11.HaiiTi mOTOK BEKTOPHOTO TOJIS a = (x—22)i +(x+3y+2)j+GBx+y)k
4yepes BHEIIHIOK CTOPOHY MOBEPXHOCTH Yepe3 3aMKHYTYIO TOBEPXHOCTD ), {x+y+z=
1,x=20,y=>0,z=0
OTtBeTsI:
1)5/3
2)-5/3
3)%
Bepnsiit otBeT: 1
12.Pemmth
ypaBHEHHE
\left(2x+3x"2y\right)\differentialD x+\left(x_"3-3y”2\right)\differentialD y=0
OTBeTHI:
1) x2 +x3y —y3
2) x? —x3y +y3

C
C

Bepnsiit otBeT: 1
13.Berunciuth [BOITHBIC HHTETPAJIbI 110 001acTaM D, orpaHnYeHHBIMU 3aJaHHBIMU
marusivu | [ (4 = y)dxdy,D'x* = 4y,y = 1,x = 0,x > 0
OTBeTHI:
1)16/15
2)68/15
3)15/68
BepHnrriit otBeT: 2
14.BeruncianTh 1BOIHBIC HHTETpAIIbI 110 001acTsaM D, orpaHnYeHHBIMU 33JaHHBIMU

nuHEsIMA [ fD e*tVdxdy,D":y =e*,x =0,y =2
OTBeTHI:

1e

2)0

3)1
Bepnpsiit otBeT: 1

2. Komnerenuuss/Muaukarop: M/1-6onk-1 [Ipumenser maTemMaTuueckuii anmapar TeOpuu
MHO’KECTB, TEOPUH OTHOLIEHHUH, MaTeMaTHUECKOH JIOTUKH, TEOPUH IpadoB, TEOPUU PEKYPPEHTHBIX
yYpaBHEHUN

Bomnpocsl, 3aganus
1.BepHO 7111, 94TO €CIIi YUCITOBOU PSIJl CXOAUTCS, TO OOIINM YJICH pssla CTPEMHUTCS K HYITIO
2.Moxer nmu nuddepeHnransHoe ypaBHEHNE TIEPBOT0O MOPSAIKa UMETh OECKOHEYHO MHOTO
Pa3INYHBIX PELICHUM
3.Papnyc cXxo0aQuMOCTH CTENEHHOTO psiia
4.BepHO 11, YTO 3HAKOYEPEAYIOMINICSA YACIOBOU PAJT BCETr1a CXOIUTCS
13



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Pemmuts 3amaay Komm: y'=2y ; y(0)=1
OTBeTHI:

1) y=x 2) y=e"x 3) y=exp(2x)
Bepnplii oTBeT: 3

2.Pemmmts 3amauy Komm: y"+y=0 ; y(0)=1 ; y'(0)=0
OTBeTHI:

1) y=sinx 2) y=cosx 3) y=x+1
Bepwusiit otBeT: 2

3.Haiitu 061acTh CXOMMOCTH Psizia, OOIIHIA YieH KoToporo paBex n!(x-1)"n
OTBeTHI:

1) Bcst uncnoas npsmas 2) (-1;1) 3) {1}
Bepnblii oTBeT: 3

4.MoxeT 11 006J1aCTbI0 CXOAMMOCTH CTETIEHHOTO psija ObITh MHOXKeECTBO (1,2) U (3,4)

OTBeTHI:
1) Her 2) [la
Bepnsiit otBeT: 1

11. Onucanue wikanvt oyenusanus

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 92
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIIOIIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, UETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTHUUECKUX PEIICHHI

'

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3o0Boro"
YpOBHS. BOJIEITUHCTBO OTBETOB JaHBI BEPHO. B wacTh MaTeprana ecTh He3HAYUTEIbHBIC
HEJO0CTaTK!

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: PaboTa BeINOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl yacThb 3aJJaHUs BBINOJIHEHA BEPHO. HA BOIIPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pa60Ta HE BBIITIOJIHEHA HNJIX BBIIIOJIHCHA
MNpEUMYIICCTBECHHO HEIIPABUIIBHO

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW)» Ha 0CHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.
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