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IIpenonaBarenb * Mol Waermdmsarop__|R106AC7T8-KirichenkoPV-a94c9agd Kupuuenko
(IOIKHOCTD) (moamnucek) (pacudpoBka
MIOJITTHUCH)
COI'JTIACOBAHO:
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(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBka

3BaHKE)

MIOJITTHCH)



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-3 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIu3a U MOJACIIMPOBAHUS, TEOPETUUECKOr0 U SKCIIEPUMEHTAIBHOIO UCCIIEA0BAHUS IIPU
pelieHnur npohecCHOHATBHBIX 3aa4
N/I-2 [TpumeHsieT MaTeMaTHYECKUH anmapar Teopun GyHKINU HECKOJIBKHUX TEPEMEHHBIX,
Teopuu QYHKIUI KOMILIEKCHOTO IIEPEMEHHOT0, TEOPUH PAIOB, TeOpUU AU PepeHInaIbHbIX
ypaBHEHUH
N/I-3 ITpuMensieT MaTeMaTUUYECKUI anmapat TEOPUHU BEPOSITHOCTEN U MAaTEMaTUYECKOM
CTaTUCTUKH

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. 1 cemectp KM-1 «Hucnossie nociemaoBarenbHocTy U psiaby (KoHTponbsHas padoTa)
. 1 cemectp KM-2 «®yHKIIMU HECKONBKUX TIepeMeHHBIX» (KoHTponbHas paboTa)
. 1 cemectp KM-3 "Kpatnsie unterpans!”" (KonTposbHas padota)
. 1 cemectp KM-4 «Teopus nons» (KontposbHas padorta)
. 2 cemectp KM-1 «Kommnekcusie yncia» (KontpoasHas padbora)
. 2 cemectp KM-2 «OcHoBBI kOMITIEKCHOTO aHann3a» (KonTponbHas padota)
. 2 cemectp KM-3 «Teopus BeruetoB» (Kontponbhas pabota)
. 2 cemectp KM-4 «/luddepennmansusie ypaBHenus» (Pacuetno-rpaduueckas padbora)
. 3 cemectp KM-1 «YpaBHEeHUs B 4aCTHBIX MPOU3BOAHBIX 1-r0 nopsaka» (KontponpHas
paborta)
10. 3 cemectp KM-2 «HauansHo-KpaeBble 3amaun» (KoHTponasHas padora)
11. 3 cemectp KM-3 «Teopus BepositHocTel» (KoHTposibHas paboTa)
12. 3 cemectp KM-4 «Kpaesbie 3anaun» (KonTponbHas paboTta)

O 0O L B W

BPC aucuunjavHbl

2 cemecTp
Beca KOHTPOIBHBIX MepOnIpHsITHH, %o
Nunekc KM-1 | KM-2 | KM-3 | KM-4
Pa3ngen nuciuIninHbl
KM:
Cpok KM: 4 7 11 15
[TocnenoBaTeTbHOCTH U PSIBI
[TocnenoBaTeTbHOCTH U PSIBI +
JuddepenunanbHoe ncuuciaeHne GyHKIUNH HECKOIBKUX
MIEPEMEHHBIX




Huddepennmanbroe ncuucienne GyHKINNH HECKOIbKIX +
IIEPEMEHHBIX
KpatHble unTErpansl U TeOpUs MO
KpatHblie unTerpansl +
Teopus nomnst +
Bec KM: 25 25 25 25
3 cemectp
Beca KOHTpOIBHBIX MeponpusTHii, %o
WNunexc KM-1 KM-2 KM-3 KM-4
Paznen nucuumHb
KM:
Cpox KM: 4 7 11 15
DyHKIUN KOMIUIEKCHOTO IEPEMEHHOT0
KommnekcHsle uncna +
Ananutnueckue QpyHKIUH +
Teopust BBIYETOB +
OO0b1kHOBEHHBIE U] PepeHIInaTbHbIE ypaBHECHHS
OO0b1kHOBEHHBIE U] PepeHIInaTbHbIE ypaBHEHHS +
Bec KM: 25 25 25 25
4 cemecTp
Beca KOHTpoIbHBIX MeponpusiTUil, %
Nupekc KM-9 KM-10 KM-12 KM-12
Pa3nen nucuuninHb
KM:
Cpok KM: 4 8 13 15
VYpaBHeHUs] MaTeMaTH4eckoi Gpusnku
VYpaBHeHUs] MaTeMaTH4ecKoi pusnku + + +
Teopus BeposTHOCTEN
Teopus BepossTHOCTEN +
Bec KM: 25 25 25 25

$06m1as gacts/JIy1s1 MPOMEKYTOIHOM aTrTecTaund




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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE

OIIK-3 N-20r1k-3 [Tpumensier | 3HaTh: 1 cemectp KM-1 «YHucnossle nocienoBaTenbHOCTH U psab» (KonTponbHast
MaTeMaTHYeCKui  ammapaT | ofliee pelieHre ypaBHeHU | pabora)
TEOPUHU ¢GbyHKIMU | THTIEPOOIMYECKOTO U 1 cemectp KM-2 «@yHKIIMN HECKOIBKUX NepeMeHHbIX» (KoHTponbHas
HECKOJIbKUX  IEPEeMEHHBIX, | 1apabon4ecKoro Tuma paborta)
TEOPUHU (GyHKIWH | OCHOBHBIEC TOHATHUS 1 cemectp KM-3 "Kparnasie uarerpans" (Kontponsnas pabota)
KOMILJIEKCHOT'O OIpeJIeJIEHUs] TEOPUH 1 cemectp KM-4 «Teopus nons» (KonrponbHast pabota)
IIEPEMEHHOTO, TeopHuH | (QYHKIHMIA HECKOIBKUX 2 cemectp KM-1 «KommnekcHeie uncna» (KontponbHas padota)
pAIOB, TEOpUU | IEPEMEHHBIX 2 cemectp KM-2 «OcHoBBI KOMIIEKCHOTO aHanu3a» (KoHnTposbHas paboTa)
QG epeHIaIbHbIX OCHOBHBIE ITOHATHUSA U 2 cemectp KM-3 «Teopus BbrueroB» (KonTposbHas paboTa)
YPaBHEHHUN OIIpeeICHUS 2 cemectp KM-4 «/Iuddepennmansusie ypaBaenus» (Pacuetno-

MHTETrpalbHOIO UCUHUCTICHUS
(GyHKINN HECKOIBKHX
MIEPEMEHHBIX

MOHATHE KOMIIJIEKCHOTO
quclia, pa3Iu4yHble (OPMBI
€ro MPEeICTABICHUS
nonsitue psaa Oypse
YMers:

BBIYUCIISATH OTOK U
LUPKYJISALUI0 BEKTOPHOTO
oJIs

pelaTh KpaeBble 3a1a4u JUIs
ypaBHEHUS KoJIeOaHUs
CTPYHBI, ypaBHEHUS
TEIIONPOBOAHOCTH

rpaduueckas pabora)

3 cemectp KM-1 «YpaBHEHMsI B 4aCTHBIX IPOU3BOIHBIX 1-T0 nopsaka»
(KontposnbHas pabota)

3 cemectp KM-2 «HavansHo-KkpaeBble 3aaun» (KoHTponbsHas pabora)
3 cemectp KM-4 «Kpaessie 3anaun» (Konrponbnas pabora)




pemaTh KpaeBble 3a1a4M JIs
ypaBHeHwus Jlaruiaca u
Ilyaccona B kpyre u
IPSMOYTOJIbHUKE
MPUMEHSTh KpaTHbIE
MHTETpaJIbl K BBIYUCICHHUIO
Iomanaei, o00beMOB,
(bU3NUECKUX BETHYHH
pelaTb OCHOBHBIC BUIBI
OOBIKHOBEHHBIX

Qg depeHIraTbHbIX
ypaBHEHUH

HCCIIEIOBATh HA DKCTPEMYM
(GYHKIMH ABYX TIEPEMEHHBIX
MPUMEHSTh TEOPHIO BHIYETOB
IUIS1 BBIYUCIICHUS
HUHTETPAJIOB

HCCIIeI0BaTh Ha CXO/IUMOCTh
YHCIIOBBIC U CTENICHHBIE
psLIIBI

muddepeHIupoBaTh U
UHTETPUPOBATh (PYHKIUH
KOMIUIEKCHOTO TIEPEMEHHOTO
pewmath qudepeHaabHbIe
YpaBHEHHUSI OTIepAIIHOHHBIM
METOIOM

OIIK-3

N-3omnk-3 [IpumensieT
MaTeMaTUYECKUl  ammapar
TEOPHUH  BEPOATHOCTEH U
MaTeMaTHYECKON
CTaTHCTUKH

3HaTh:

OCHOBHBIE MTOHATHUS U
TEOPEMBI TEOPHUH
BEPOATHOCTEMN

3 cemectp KM-3 «Teopus BepositHocTei» (KonTposiasHas pabora)




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

KM-1. 1 cemectp KM-1 «YucaoBble NOCI€10BATEILHOCTH U PSAbD)

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa mnpoBefeHHsi KOHTPOJIbHOro Meponpustusi: KoHTponbpHyto paboty «YHuciossie
[IOCJIE0BATENBHOCTH U PAAbD» CTYAECHTHI MUITYT HA MPAKTUYECKOM 3aHATHH Ha 2 yaca.

KpaTkoe conep:kanue 3a1aHusi:
HCCHGI{OB&HI/IG pﬂI[OB Ha CXOANUMOCTbB. OCHOBHBIG IIOHATHUA U TeOpCMBI TCOpI/II/I YHUCJIOBBIX

PAIOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: noHsATHE psina Dypbe 1.Paznoxuts pynkuuto f(x)=[x|, -2<x<2 B psg Oypbe u
noctpouts rpaduxi f(x), F(x), S(x)

n2

YMeTb: ueccnoBath Ha 1.UccnenoBanue Ha CXOAUMOCTD PN Y1 =
CXOJUMOCTB YHUCJIOBBIC u U o n 2+TLZ
CTETIeHHbIE PSJIbI HccrenoBanue Ha CXOAUMOCTh PSII Yopeq N

3.HccnenoBaTh Ha aOCOMIOTHYIO U YCIIOBHYIO
(-n"

51 (n+3)

4.Haiitu 001acTh CXOOUMOCTH CTEIEHHOTO

o (x+1)"
pama Yoq (_anT

CXOIUMOCTD Y ipeq

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-2. 1 cemectp KM-2 « ®yHKIIUM HECKOJIbKHX IE€PEMEHHbBIX)»

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeleHHs] KOHTPOJIbHOro Meponpusatusi: KonTposbHyto pabory «DPyHKUHUU
HECKOJIBKMX ITEPEMEHHBIX» CTYICHTHI MUIIYT HA IPAKTUYECKOM 3aHIATHH Ha 2 Jaca.




KpaTkoe conep:kanue 3a1aHus:

Brruncienne nponu3BoiHON (YHKIIMH HECKOJIBKUX MIEPEMEHHBIX. Brruncienrne mpou3BoHOM
110 HANPABJICHUIO, TpaeHTa. Brruncienne npou3BogHON HesBHOHM pyHkin. KacarenpHas
IUIOCKOCTh M HOPMaJib K IOBEPXHOCTH. BhIunciienue IoKaabHbIX 3KCTPEMYMOB (DYHKIIUU

HCCKOJIbKHUX NCPEMCHHBIX.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE TOHATHUSA W
ompeneneHuss Teopud (QYHKIHUN
HECKOJIBKUX epeMEHHBIX

1.HaiiTi yacTHBIE POM3BOIHBIE CIIOKHON (QYHKIIUU
z=Txy+In(x/y)-tg(xy)

2.Haiitu nnsa Gyskmum u(x,y)=5x-3Xy+7Xyz
IIPOM3BOJIHYIO 110 HaNpaBiIeHHo oT T. A(2,0,1) k T.
B(3,2,-1)

3.HaiiTu ypaBHEHUS KacaTeJIbHOMN INIOCKOCTH U HOpMaJn
K MOBEPXHOCTH Z = X% + y? B T. M(1,-2,5)

VYmers: UCCIIEI0BATh Ha
IKCTPEMYM byHKIIN JBYX
[IEPEMEHHBIX

1.Haiitu HanOosbliiee 1 HaMMEHbIIIEE 3HAYCHUS
dyskmun z = (x — 1)2 — y? Bxpyre x2 + y2 < 4
2.Haiftu skcTpeMyM QYHKIUHU U=XYZ TPH YCIOBHH, YTO
X, Y, Z CBI3aHbI ypaBHEHUEM X+y+z-6=0

3.UccnenoBaTh Ha TOKAIBHBIN 3KCTpeMyM (PYHKLIHIO Z =
—2y3 + 6y% — x* — 6xy + 8x

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHkKa "Xopoo" BEICTaBISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E TPEUMYILECTBEHHO BBITIOJIHEHO

KM-3. 1 cemecTp KM-3 "KparTHble uHTEerpaJn"

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeeHHss KOHTPOJIbHOro MeponpusaTusi: KoHtponbHyto pabory «KparHbie
WHTErPAJIbI » CTYICHTHI NUIITYT HAa MPAKTUYECKOM 3aHSATUU Ha 2 Jaca.

KpaTkoe cogep:kanune 3a1aHus:

Bbruncnenne KpaTHbIX (IBOMHBIX M TPOWHBIX) HHTETPAJIOB.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HATh: OCHOBHBEIE TIOHATHA U
onpeeaeHus MHTErpaJIbHOTO
WCUYUCIICHUS (QYHKIIMI HECKOIBKHUX
MIEPEMEHHBIX

1.BelumcnuTh foo 0, f11 1, 1, (3xy — x)\
dif ferentialDxdy

2.Beraucinuts foo 0o fl 1, fo

1 0 00 00 (xyZ - 26 +




2\dif f erentialedydz
3.Borancnuts [ [

\dif ferentialDxdy,x +y +

&nbsp;
4x =0,z=8-vy,z=0
YMeTh:  NPUMEHSTh  KpaTHBIC 1.BerarciuTh 00bEM TeNa, OrpaHHYECHHOTO
WHTETPAIBI K BBIYHCIICHHUIO z=x%+y?
. MMOBEPXHOCTSIMH
miomajei, o0beMoB, (PU3NUECKHUX 7 =25
BEJIMYHMH 2.BBIMUCIIUTD TUIOMIA]Tb, OTPAHUYCHHYIO
x%2 4y =4x

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

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISICTCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJTHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-4. 1 cemectp KM-4 «Teopusi mossn»

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KoutponsHas padora

Bec konTposbHoro meponpustusi B BPC: 25

IIpoueaypa npoBeieHHsi KOHTPOJIbHOr0 MeponpusaTusi: KonrponbHyto padory «Teopus moms»
CTYJEHTBI IUIIYT HAa IPAKTUYECKOM 3aHATUU Ha 2 4Jaca.

Kpartkoe cogep:xanue 3aganus:
BrlunciieHre noToka v IMBEPreHIMM BEKTOPHOTO 1101, Beluncinenne KpuBOJIMHENHBIX
WHTETPaJIOB BTOPOTO pojaa. Beruucienrne nUpKyIsiud U pOTOPA BEKTOPHOTO MOJIA.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

= =
METh:  BBIYHCIAT y > ; ;
Yme ¢ 1.HaiiTu MOIyJ1b IOTOKA BEKTOPHOTO MoNst @ = x2i — z%j +
HOTOK Y IUPKYJISLUIO 5

2
BEKTOPHOTO MOIs y*“kuepes 3aMKHYTYIO
z=x%+y%nbsp;z=4

TTOBEPXHOCTE Z:{ x = 0,nbsp;y = 0,nbsp; x = 0,nbsp;y =0

2. HaiiTt MOyt MPKyIALIH BEKTOPHOTO MO o= x2i — (z% +
z)] + yzk 1o kpusoii L: {y? + z? = 4, &nbsp,x = 2}

3.Haiitu padoty BeKTOpHOFO TIOJISt a =x2%i —y? ] + sz o
kpusoii L: {y = x2,&nbsp; z = 1} ot Touku A(0,0,1) 1o Touku B(-
1,1,1)

Onucanue MKaJbl OLICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMTHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

3 cemecTp

KM-1. 2 cemectp KM-1 «KoMmnieKcHbIE Y CIA»

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHusi KOHTPOJIbHOTO MeponpusiTusi: KouTpoiapHyto padoty «KoMIuieKCHbIS
YKCJIa» CTYIEHTHI MUIIYT HA MPAKTUYECKOM 3aHSATHU Ha 2 yaca.

Kpatkoe cogepxxanue 3agaHusi:
[IpeoOpazoBaHue BbIpaKEHHM, COIEPKALIUX KOMIUIEKCHBIE yrcna. Paznuunbie hopmbl 3amucu

KOMIIJICKCHOI'O YHcCJia.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: TOHATHE KOMILUIEKCHOTO 1.ChopmynupoBath ycaoBusi IpUMEHEHUs (OPMYJIIbI
qucia, pasiuyHble  (OpPMBI  €ro MyaBpa aJ1s N3BJIEYEHHsI KOPHS U3 KOMIUIEKCHOTO YHCiIa
IPECTaBICHUS 2.3HaTh anreOpanyeckoe NpeCTaBIeHNe OCHOBHBIX

ANIEMEHTAPHBIX aHATUT. QYHKIUH

3.3anucarh KOMIUIEKCHOE YUCII0 Z=3121 B
TPUTOHOMETPHUUECKOH U MoKazaTeabHO! hopMax
4.11306pa3uth 00JaCTh HA KOMITJIEKCHOM TIJIOCKOCTH: |Z-
i[+|z+i|<4

5.HaiiTi MOyNb ¥ aprymMeHT uucia z=1-3i

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 60
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJHEHO

KM-2. 2 cemecTp KM-2 «OCHOBBI KOMIIJIEKCHOT0 aHAJIM32»

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpoueaypa mnpoBedeHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHyto paboty «OCHOBBI
KOMIUIEKCHOT'O aHAJIM3a» CTYJEHTHI IUIIYT Ha IPAKTUYECKOM 3aHATUHU Ha 2 Jaca.

Kparkoe conepxanue 3a1aHus:
JeiicTBus ¢ QyHKIUSIMHA KOMIUIEKCHOT'O TIEPEMEHHOTO

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMmers:  auddepeHnupoBath U 1.BoccTaHOBUTH C TOYHOCTBIO JI0 MTOCTOSTHHBIM
WHTETPUPOBATH byHKIIUU aHanutudeckyro Gynkuuio f(z)=u(x,y)+v(x,y)i, eciu
KOMILIEKCHOT'O TIEPEMEHHOTO u(x,y)=x"2+4x-y"2+4, £(1)=9

2.pa3noxuTh GYHKIUIO B psan JlopaHa B OKpeCTHOCTH

0
TOYKU Z ° = 2
0o

o z 4ZZ—4-Z
f(2) = Sln((z_—z))

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-3. 2 cemecTp KM-3 «Teopust BbI4eToB»

®opmbl peanausanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec koHTpOobHOrO0 MeponpusTusi B BPC: 25

IIpouenypa mnpoBeneHusi KOHTPOJbHOro Meponpustusi: KoutponbHyto paboty «Teopus
BBIUETOB) CTYJIEHTHI IUIIYT HAa IPAKTUYECKOM 3aHITHUH Ha 2 Jaca.

KpaTlcoe CoA€cpKaHME 3alaHUA:
Brrunciaenue unter PpaJIOB C MTOMOIIIBIO BBIUCTOB

KoHTpoJibHbIe BONIpochl/3ajaHuA:
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YMmeTs: MPUMEHSTh TEOPHUIO
BBIYCTOB JJISL BBIYHCIICHUSA
MHTETPaJoB

3 5+ 2sin(x)

[ cos(x)dx
I Fax+S

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBINOJIHEHO B TIOJTHOM 00'bEME HJITH BBITIOJHEHO NMPSHMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-4. 2 cemecTp KM-4 «/Inpdepennnanbubie ypaBHEHUS»

®opmbl peanuzanuu: [TuceMenHas padota

Tun koHTpoILHOrO MeponpusiTus: PacueTHo-rpadpuueckas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa  mnpoBeaeHMsi  KOHTPOJbHOro  Mepomnpusitusi:  KoHTposnbHyto — paboty
«uddepennmanbable ypaBHEHU» CTYACHTHI MUIIYT Ha MPAKTUYECKOM 3aHATHM Ha 2 daca.

Kparkoe cogep:kanue 3aiaHuA:
Pemenne nugdepeHnnanbHbIX ypaBHEHUH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmers: pemars 1.YMeTb HaX0AUTh U300pakeHue 10 TaHHOMY

muddepeHIMaTbHbIE  ypaBHEHUS OpWUTHHAITY

OIIEpaLMOHHBIM METO0M 2.YMeTb HaXOAUTh OPUTHHAI 110 IaHHOMY H300pakeHUI0
JUIS TPOCTENIINX 3JIEMEHTAPHBIX QYHKIUI

YMeTh: pemarb OCHOBHBIE BUbI 1.Haiitu oOuiee perienne uim o0l HHTErpas

OOBIKHOBEHHBIX , 1+y2

MU hEpPEHIHATLHBIX ypaBHEHHil mudQepeHInaIbHOro ypaBHEHUS: Y = o
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y' - ctgx —y = 2cos?x - ctgx
y(0)=0

3.Haiitu oGmiee perieHne 0THOPOIHOTO ypaBHEHHS Y''-

4y'+4y=0

4.HaiiTu oO1miee peneHue HeoJHOPOHOTO YpaBHEHUS V' -

2y'-3y=e"x

5.3anucath B onepanoHHon hopme aud-oe ypaBHEHHE

y"-y'=sin2x, y(0)=0, y'(0)=0

2.Pemnts 3agauy Komm {

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnonerus 3nanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

4 cemecTp

KM-9. 3 cemecTp KM-1 «YpaBHeHHsI B YaCTHBIX IPOU3BOAHBIX 1-T0 mopsigka»

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOIo MeponpusaTusi: KoHTponbHy0 paboTy «YpaBHEHHS B
YaCTHBIX MPOU3BOJIHBIX 1-T0 MOpsKa» CTYAEHTHI MUIIYT HA MPAKTUYECKOM 3aHATHH Ha 2 yaca.

Kpartkoe cogep:xxanue 3aganus:
Haiitu o6miee pemenue J[Y ¢ 9acCTHBIMH MPOU3BOIHBIMU TIEPBOTO MOPSIIKA.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: o01Iee pelleHne ypaBHeHU! 1.0011ee pelieHre ypaBHEHUI TUIepOoIniecKoro u
rUIepOoINYecKOro U napaboIMYecKoro THIa
napaboINIECKOTO THUTIA 2.Haiitu ero oO1ee pernieHue:
ou N ou 4 ou 0
x . — . — 7z — =
ox Y oy %0z

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-10. 3 cemectp KM-2 «HauajJibHO-KpaeBble 3a1a4m»

®opmbl peanausanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpoueaypa mnpoBeaeHMsi KOHTPOJbHOro Meponpusatusi: KoHrponbHyto pabory «HauanbHo-
KpaeBbl€ 3a/1a4k» CTYJEHTHI NUIIYT HAa IPAKTUYECKOM 3aHATHUHU Ha 2 Jaca.

Kpartkoe cogep:xxanue 3aganus:
Haittu pemienre HayampHO-KpaeBoy 3a4a4u JJIsl YPaBHEHUSI TEIJIONPOBOIHOCTH, BOJIHOBOTO

YpaBHCHUA Ha OTPE3KCE.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: peliath KpaeBble 3aJaud l.pemath KpaeBble 3a/1a4u )i yPaBHEHUS KOJICOaHUs
UL ypaBHEHUA KoseOaHus CTPYHBI, YpaBHEHHU TEIUIOIPOBOIHOCTHU
CTpPYHBI, ypaBHCHHSI 2.Pemuth HauaIbHO-KPAEBYIO 33]]a4y Ha OTPE3Ke:

tt _— xXx — t —
TEIIOMPOBOAHOCTH Uiy = AU XXxy, U(x, 0) = x,ust; (x,0) =1,x € [0, 1]

uxx, (0,t) = 0,ufx, (m,t) =0,t € [0, +0)

3.PelnTh HauaNbHO-KPAEBYIO 3a/1ady Ha OTPE3KE:

uft = aul¥ + x\exponentialE,u(x,0) = 0,uft, (x,0)
=0,x € [0,1]

u(0,t) =0,u(1,t) =0,t € [0, +)

4 PemuTh HAYaIbLHO-KPAEBYIO 33/1a4y HA OTPE3KE:

x
uf = aul¥xx,,, u(x, 0) = 7sin2x + ,x € [0,17]

u(0,t) = Lu(mt) =t t €[0,+0)

T

Onucanune MKAaJbI OIICHUBAHUSA:

Ouenxa: 5
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinoanenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-12. 3 cemectp KM-4 «KpaeBble 3agaumn»

®opmbl peanausanuu: [luceMenHas padora
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Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeleHHs] KOHTPOJbHOro MepompusaTusi: KoHTponmbHylo pabotry «Kpaesbie
3a]]aun» CTYACHTHI MUIIYT HA MPAKTHYECKOM 3aHSATUH Ha 2 Yaca.

Kpatkoe conep:xanue 3aganus:
pelInTh KpaeByto 3aauy uisl ypaBHeHus Jlamaca u [lyaccoHa B pa3inuuHbIX 00JacTsx

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMerTh: pemiatb KpaeBble 3aaadu 1.pemate KpaeBble 3a1a4u U1 ypaBHeHus Jlamuiaca u
st ypaBHeHuss  Jlammaca  wm [lyaccona B kpyre u nNpsiMOyTOJIbHUKE

ITyaccona B Kpyre u 2.Haiitu peurenue u(x,t) KpaeBou 3a1a4uu AJis ypaBHEHUS
MPSIMOYTOJIbHUKE Jlammaca B xkomprie a < p < b, 0 < ¢ < 2mco

CJIEIYIOIMMHU IPAaHUYHBIMU YCIIOBUSIMU:
uppp (a, @) = sing

3.Haiitu pemenue u(x,t) kpaeBoi 3a7auu AJis ypaBHEHUS
Jlamnaca B mpsimoyrosibiuke 0 < x < a,0 <y < b co
CJIEYIOIIMMHU TPAHUYHBIMU YCIOBUSMU:

U Xy (0,y) = uyxy (a,y) =0

u(x,0) =1,u(x,b) =2

4.Haiitu pemenue u(X,t) KpaeBo 3aauu sl ypaBHEHHUS
Ilyaccona B kpyre p < a, 0 < ¢ < 21 co cieayroummu
TPAHUYHBIMU YCIOBUSIMH:

u(a, @) =0,[u(0,@| <

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6binoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaABJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

KM-12. 3 cemecTp KM-3 «Teopusi BeposiTHOCTEH»

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHUsi KOHTPOJbLHOro Meponpusitusi: KontposibHyto paboty «Teopus
BEPOSITHOCTEWN» CTYAEHTHI MUIITYT HAa IPAKTUYECKOM 3aHATUU Ha 2 Jaca.

KpaTkoe cogep:kanune 3a1aHus:

KOHTpOJ’ILHaﬂ TOYKa HallpaBJICHA Ha YCBOCHUEC HpI/IéMOB U MCTOOOB PCIICHUA 3aaa4 110
BHCMCHTapHOﬁ TCOpUHn BepOHTHOCTCﬁ
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE TOHATUS U
TEOpPEMBbI TEOPUHU BEPOATHOCTEM

P wbdPR

1.HauBeposiTHelilee Yucio NOSIBICHUN COOBITUS B
HE3aBHCHUMBIX UCIIBITAHUAX — ITO:

a) caMoe MaJICHbKOE€ U3 BO3MOXKHBIX UHCEIT;

0) camoe 00JbIIOE M3 BOZMOXKHBIX YHCEl:

B) YHMCJIO, KOTOPOMY COOTBETCTBYET

HauMEHbIIasi BEPOSITHOCTh:

T') YUCJI0, KOTOPOMY COOTBETCTBYET

HauOOoJIbIIas BEPOSITHOCTD.

2.Yto0 Takoe cpeiHee KBaIpaTUUECKOE OTKIOHEHHE?
3.Cay4aitHyto BeTMYMHY X YMHOKHWJIM Ha TOCTOSTHHBIN
MHOXHUTEb K.

Kak ot 3Toro u3MeHuTcsi ee MaTeMaTH4ecKoe OKujaHue?
4Ilycts X = (x1, X2,...., Xn) — IUCKpETHAsI Cay4yaiiHas
BEJIMYMHA, P — BEPOSTHOCTH MOsBIIEeHUs Xi. Toraa
Marematuueckoe oxuaanue M(X) caydyaiiHON BETUYMHBI
X paccumuTtbiBaeTcs o hopmye:

M) =X, x;&nbsp;p;

2Q)M(X) =YY", x?,&nbsp;p;

3IMX) =3,  x&nbsp;p?,

4 M(X) =3, x*&nbsp;p?;

5.B napTuu U3 4eThIpeX AeTajei UMEETCS IBE
cranfapTHbiX. Haynauy oroOpansl 2 neranu. Haiitu
MaTEeMaTHYECKOE OXKHUJAAHNUE YK CIIa CTAHIaPTHBIX
neTanel cpeau OTOOpaHHbIX.

6.0t a’spoBOK3aia OTIPABWIKCH TPU aBTOOYCA -
JKCIIpecca K Tparnam caMmosiera. BepostHocTh
CBOEBPEMEHHOT0 MPUOBITUSI aBTOOYCOB B a3pONOPT
onuHakoBa ¥ paBHa 0,9. Ciy4aiiHas BenuunHa X - YUCIIO
CBOEBPEMEHHO NMPUOBIBIINX aBTOOYCOB.

Haiitn Matematrueckoe oxugaHue M BeITUYUHBI X.

7.B nepBom suuke 20 6enbix u 1 4€pHbIii map, Bo
BTOpoM 50 OenbIx u 6 uépHbIX. 13 mepBoro smuka Bo
BTOpOW nepenoxxuiu 11 mapos, 3aTemM u3 BTOpOro
n3Biexsn | map. HailTu BEpoSTHOCTB TOTO, 4TO
BbIOpaHHBIN 11ap - OeJbIi.

8.13 konopl B 52 KapThl U3BIIEKAIOTCS HayAady 4 KapTshl.
BeposiTHOCTB TOTO, UTO CpeAr HUX OKaXKyTCsS POBHO JBE
IIMKH paBHA

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBIeHHUE JUIsl pELICHUs 3a/1a4

Oyenxka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Onpenenenue u cBOMCTBA JBOMHOIO MHTErpaja. [ eoMeTpuuecKkuil CMbICI
JBOMHOIO MHTETpaa.

2. Potop BekropHoro nois. @opmyna Crokxca.

3. Haiitu df, eciu f = arctg z

4. ViccnenoBaTh Ha CXOAUMOCTD PSIL: Do q N

IIpoueaypa nposenenus

DK3aMeH IMPOBOAUTCA B BHUAC YCTHOI'O OIIpocCa C HpeI[BapHTeHLHOﬁ HOI[I‘OTOBKOﬁ CTyACHTA 11O
MaTcpHrajiamM BLI6paHHOFO 9K3aMCHAllMOHHOI'O ouiera B Teuenue 60-70 MuH. y‘IC6HOFO BpEMCHHU

L Ilepeuenv Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenuust/Uuaukarop: UJ1-2omnk-3 [Ipumensier MaTemaTHueckuii anmnapar TEOpUu
(GYHKIIMY HECKOJBKUX TIEPEMEHHBIX, TEOPUU (YHKITUH KOMILIEKCHOTO IIEPEMEHHOT0, TSCOPUHU
psA0B, Teopuu nuddepeHInalIbHbIX YpaBHEHUN

Bomnpocel, 3axanus
1. ®@yHKIIMY HECKOJIBKUX IIEPEMEHHBIX.
2.KpatHble (ABOWHbIE U TPOHHBIE) UHTETPAJIBI.
3.IloBEpXHOCTHBIE HHTETPAIIBI.
4. KpuBonuHetHbIE UHTETPAJIBI.
5.CxansipHble ¥ BEKTOPHBIE MOJI.
6.YucnoBble MOCIe10BaTEIbHOCTH U PSI/IbL.
7.OyHKIIMOHAIbHBIE MTOCIEI0BATEIBHOCTH U PAIBI.
8.CremneHHbIe psabL.
9.Psans1 @ypee.

MartepuaJbl /i1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.YpaBHeHHE KacaTeNbHOI IIOCKOCTH K MOBEPXHOCTH Z = X2 + Y2 B Touke (1; 1) ecTs:

OTBeETHI:
Dz—-2x—-2y+2=0
2)2=x+y
3)z=0

Bepnsiit otBeT: 1

2.Touka X = 1,y = 0 aBnsercs a1 pynkuun f = x2 + y? — 2x
OtBeThI:

1)Toukoit MUHMMYMa

2)TOYKOl MakcCUMyMa

3)Toukoii neperuda

Bepnsiit otBer: 1

4 2 1
3.BbIUucInTh UHTErpall f3 dx fl (x+y)?
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OTBeThI:
1)16
2)-2
3)In5
4)In(25]24)
5)Inl
Bepnplii otBeT: 4

4.BpIYMCIUTh HHTETpal foz dx fo 2x=xt dy f03 z\x? + y?dz
OtBeThI:

1)8

2)-3

3)0

4)15

Bepnsiit otBeT: 1

5.BeraucnuTh mionans GUrypsl, OrpaHUueHHON KpUBBIME: X=4; y=X; Xy=4
OtBeTsl:

1)36

2)6-4In2

3)1+In4

4)-1+2In3

5)-14
Bepnbsiit otet: 2

- - -

6.HaiiTn moTOK BEKTOPHOTO MOJIS a=xi + yj + zk yepe3 BHEIIHIOIO CTOPOHY OOKOBOM
IOBEPXHOCTH LIIMHAPA X2 + y? = 4, OrpaHUYEHHYIO MI0CKOCTAMH z=0, z=3
OTtBeTsI:
1)0
2)211
3)2411
4)-T1
5)1211
Bepwusliii otBeT: 3

7.Bbraucauth paboty cunosoro nons F = (x2 + 2xy)i + (x% + y?)j Baoas napaGonsl y =
x% o1 M(0,0) no N(1,1)
OTBeTsI:
1)2
2)0
3)-0,5
4)5/3
5)0,25
BepHnplii otBeT: 4

8.Haiitu potop Bextopa a = (x2 + y2)i + (y2 + z2)j + (2% + xDk
OTtBeTHI:

1)(-2z,-2%,-2y)

2)(x.y.z)

3)(2z,y,2x)

4)(-x,2z2,y)

5)(0,0,0)
Bepnsiit otBer: 1

87'1
prrEy

9.Haiitu cymmy psia Yoy
OtBeThI:
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1)3

2)6,32
3)8
4)0
Bepuriii otBert: 1
o 1
10.Pan Y72 —
OTBeThI:
1)pacxomurcs
2)CXOIUTCS
Bepnsiit otBeT: 1
11.Pan Y12 %
OTBeTHI:
1)pacxonurcs
2)CcXOoauTCs
Bepwnsriii otBeT: 2
w (D"
12.Psan Y02 p—
OTBeTHI:
1)pacxonurcs

2)CXOUTCS YCIOBHO
3)cxonutcst abCOMIOTHO
Bepnsiit otet: 2

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 8bINOJIHeHUsA 3HaAHUs: PA00Ta BBITIOTHEHA MOTHOCTHIO; B TOTHUECKUX
paccyXJIeHHUSIX U 00OCHOBAHUSIX HET MPOOEIIOB U OMMUOO0K; B PEIICHUN HET MAaTEMAaTHUECKUX
omMOOK (BO3MOKHA OJIHA HETOYHOCTD, OMHCKA, HE SIBIISIFOIIASICS CIEACTBUEM HE3HAHUS WU
HEMMOHUMaHUs y4eOHOTro MaTepuaa)

Oyenka: 4
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUs: PA00Ta BHITIOTHEHA MMOJTHOCTHIO, HO
000CHOBaHHUS MIAroB PENICHHS HEIOCTATOYHBI; IOMYIICHA O/THA OIMOKA WIIH JIBA-TPU HEI0YCTA B
BBIKJIaIKaxX

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 8bINOIHEHUs 3HAHUA: TOTYICHbI Ooee OAHON OMMOKY 1K boiee
JIBYX- TPEX HEJ0YETOB B BBIKJIAJIKAX, HO yJalllUIiCs BlIaieeT 00s3aTeIbHBIMI YMEHUSIMU 110
MIPOBEPSIEMON TEME

1I1. IIpaguna évicmaesnenusn umo2060i OYeHKU no Kypcy

WUTOTOBAsl OLIEHKA 3a OCBOCHME JHCLIMIUIMHBI OINpENENseTcss B COOTBETCTBUHM C llosoxkenueM o
0ayuIbHO-PeUTUHTOBOM crcTeme i cTyfaeHToB HIUY «M3OW».

3 cemecTtp

dopMa NPOMEeKYTOUHOM aTTecTalumu: DK3aMeH
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IIpumep Onnera

1. JuddepennupyemMocTsh GyHKIINNH KOMIUIEKCHOTO iepeMeHHoro. Y cinoBust Komu-Pumana.
2. Jluneitabie quddepeHanbibple YpaBHEHHS ¢ TOCTOSHHBIMU K03 duumenramu.
XapaxkTepuctudeckoe ypaBHeHnue. [loctpoenue ¢pyHaaMeHTanbHOM cUCTEMBbI pelieHu i
OJTHOPOJTHOTO YpaBHEHHUSI.

3. Pemuth ypaBHeHUe z4+7°2+1=0

4. Pemuts 3aauy Komm onepannonnsiM metogoMm y'-y=0, y(0)=1, y'(0)=0

IIpouenypa npoBenenust

OK3aMeH MPOBOJIUTCS B BMJIE YCTHOIO OIpoca ¢ MNPEABApUTEIbHONW IOArOTOBKOHM CTyJIEHTa IO
MaTepuaiaM BbIOPaHHOTO 3K3aMEHAIIMOHHOTO OuseTa B Tedenune 60-70 MuH. yueOHOT0O BpeMeH!

I Ilepeuens komnemenyuil/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60CHUS OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: NJ-2omnk-3 [Ippumenser maremMaTndeckuii anmapaT TEOPHH
(YHKLNUU HECKOJIBKUX MEPEMEHHBIX, TEOPUH (DYHKIMI KOMIIEKCHOI'O IEPEMEHHOT0, TEOPUU
psnoB, Teopuu 1udhepeHIHATEHBIX YPaBHEHHI

Bonpocel, 3a1anns
1. KoMmnekcHoe unciio v JeiCTBUS HaJl KOMIUIEKCHBIMU YHCIIAMHU.
2.DyHKIIMY KOMIUIEKCHON IEPEMEHHOM X CBOMCTBA.
3. Ananutrueckue GpyHKIIH.
4.MHTerpai no KOMIJIEKCHON epeMEeHHOM.
5.Panpl aHanuTUUECKUX PYHKIIUH.
6.Teopust BEIUETOB M UX MPHIIOKEHHUSL.
7.0CHOBHbBIE IOHSTHSI ONEPALMOHHOTO UCUHUCIICHHUS.
8. OObIkHOBeHHBIE U (hepeHIInaIbHbIE YPAaBHEHUS.
9.Cucremsl tuddepeHnanbHbIX YpaBHEHUH.
10.Teopust yCTOHYMBOCTH.

MaTepnanbl AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI
4

1. Haiitu opurnnan no Jlarutacy dyaknuu F(p) = oaiic
OTBeThI:

1)\exponentialE\sin(4t)n(t)

2)\exponentialE\cos(2t)n(t)

3)sin(5t)n(t)

4)cos(t)n(t)

Bepnpsiit otser: 1
2.3anucaTh B onepanoHHol Gopme aud-oe ypaBHenue y"-y'=c0s2X, y(0)=0, y'(0)=0
OTBeTHI:
DY (p)+pY (p)=(p"2+4)
2)Y (p)-pY (p)=p/(p"2)
3)p"3Y (p)+pY(p)=p"2+4
4)p"2*Y (p)-pY (p)=p/(p"2+4)
BepHnplii otBeT: 4
3.Haiitu arg(2-3i)
OTBeTsI:
1)-arctg(3/2)
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2)arctg3
3)arctg(%5)
4)0
Bepnsiit otBeT: 1
4.HaiiTu Bce KOpHU ypaBHEHUs z3=8
OTtBeTsI:
1)2,-1+ivV3,-1—iV3
2)2, 2i,-i
3)2
4)2i
Bepnsiit otBeT: 1
5.Haiitu |(1+51)/(2-61)|
OTtBeTsI:
1)0,1
2)2/6
3)ves
10
43

Bepnpsiii oter: 3

1+5i .
6.IlpencraBuTh 4ncno z — o B anrebpaundeckoit hopme

OTBeTHI:
1)-0,7+0,4i
2)0,4-0,7i
3)0
4)2+3i
Bepnsiit otBeT: 1
7.Haiitn m3o0paxkenue no Jlammacy ¢yakuuu f(t) = cos(3t)n(t)
OTBeTsI:
Dp/(p"2-7)
2)pl/(p"2+9)
3)1/p
4)1/(p"2-1)
BepHnrriit otBeT: 2
y

2
8.Pemenuem 3anaun Komm y' = = :/7 &nbsp;, &nbsp; y(1)&nbsp; = 2 sBusercs:

OTBeThI:
1)y=3x+1
2)y=-x+C
3y=4
4)y=2x
BepHnplii otBeT: 4
9.Pemenne 3amaun Komm y " +y =1, y(0) =1 ecrts:
OtBeThI:
Dy=1
2)y=3x+2
3)y=-2x+C
4)y=x+C
Bepnpsiit otBeT: 1

II. Onucanue wkanvl oueHusanus

Ouyenka: 5
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 95
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HAHUs: pa0d0Ta BBITIOIHEHA ITOJIHOCTHIO; B JIOTHYECKUX
paccykIeHHuIX 1 000CHOBaHMUAX HET MPOOEIIOB U OIMOOK; B PEIICHUN HET MaTeMaTHUECKUX
omMOOK (BO3MOXKHA OJJHA HETOYHOCTD, OITUCKA, HE SIBIISIOLIASICS CIICCTBHEM HE3HAHUS WIIN
HETMIOHUMAaHUs y4eOHOro MaTepHana)

Ouenka: 4
Huodicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu 8bInOJIHeHUs 3HaHusl: Pad0Ta BBINIOJHEHA IMOJTHOCTHIO, HO
000CHOBaHHUS IIAroB PEUICHHS HEIOCTATOYHBI; IOMYIICHA O/IHA OIMOKA WK JIBa-TPU HEA0YETA B
BBIKJIaJIKaxX

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: TOTYIIEHBI Ooee 0 JHON omHrOKK i 6oee
JBYX- TPEX HEJJOUETOB B BBIKJIAJAKAX, HO YYalIHiiCcs BlageeT 00s13aTEIbHBIMU YMEHUSMU 110
MIPOBEPSIEMON TEME

1I1. IIpasuna évicmaenenusn umo2o60i OYeHKU no Kypcy

WUTOrOBasl OLIEHKA 3a OCBOEHUE IHMCIUIUIMHBI ONpPEAeNsieTcs B COOTBETCTBUM ¢ IlonmokeHuem o
OarIbHO-PEUTUHTOBOM cucTeMe A cTyaeHToB HUY «MO».

4 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluM: DK3aMEH
IIpumep Ouera

1. [laiiTe onmpenenenue 3aMKHYTOW OPTOHOPMUPOBAHHOM CUCTEMBI. 3alUIITUTE U JOKAKUTE
paBeHnctBo [lapceBans s Takux cuctem. JJokaxure TeOpeMy 0 CXOIUMOCTH MO HOPME
JTAHHOTO €BKJIMI0BA MIPOCTPAHCTBA K 31eMeHTY f psna @yphe 3TOro anemMeHTa no 3aMKHYTOM
OPTOHOPMHPOBAHHOM CUCTEME.
2. Buytpu kpyra D pemuts kpaeByro 3aaauy:
AU =0,D ={(x,y):x +y < 25}

au
Iry: 5, = Xy,mpu x+y = 25
3. Jlan HOpMaJbHBIN 3aKOH pacipeieNieHrs ¢ MaTeMaTUUeCKUM OXKUJIaHUEM, PaBHBIM HYJIIO, U
JIUCIIEPCUEN, PaBHOU eIMHUIE. HallTh BEPOSITHOCTD IMOMAIaHNUs CIIy4YaliHOW BEJIUYUHBI B

uHTepsan [1,3].
IIpouenypa nposenenust

OK3aMeH NPOBOJUTCS B BHJIE YCTHOIO ONpoca ¢ NPEABApPUTEIbHOW IMOATOTOBKOM CTYAEHTa IO
MaTepuraiaM BbIOPaHHOTO 3K3aMeHAIlMOHHOTO OuseTa B Tedenune 60-70 MuH. yaeOHOTo BpeMeH!
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJ-2omnk-3 [Ippumenser maremaTudeckuii annapaT TEOpHH
(YHKLUU HECKOJIBKUX MEPEMEHHBIX, TEOPUH (DYHKIIMI KOMIUIEKCHOI'O IEPEMEHHOT0, TEOPUU
psaoB, Teopun nuddepeHIuaNTbHBIX YpaBHEHUH

Bomnpocel, 3axanus
1.HopmanbHbIii 3aKOH pacrpeieseHus], BEpOSITHOCTHBIM U T€OMETPUUYECKUI CMBICIT €r0
napaMeTpoB. Berunciaenue BeposSTHOCTEN i1l HOPMAJIBHOTO 3aKOHA pacipeneneHus. OyHKIus
Jlarutaca u ee CBOMCTBA.
2.KBa3zunuHeHble ypaBHEHHS B YaCTHBIX IIPOM3BOAHBIX IIEPBOTO MOPSIKA.
3.Xapakrtepuctuki. [lepBble HHTErpaibl XapaKTEPUCTUUECKONH CUCTEMBI.
4.006mmee pemenue. 3agavya Komm.
5. Knaccugukarus TMHEHHBIX YpaBHEHUH B YaCTHBIX MPOU3BOIHBIX.
6.3anaua Ko koneGaHust CTpyHbI ¢ TPaHUYHBIM YCIOBUEM IIEPBOIO M BTOPOT'O PoJa.
7.3anaua Komm koneGanust 0ECKOHEYHOM CTPYHBI.
8. Teopema eqMHCTBEHHOCTH pereHus 3a1aun Koy 11 runep6oin4eckoro ypaBHeHusl.
KpaeBbie 3a1auu 1151 OJHOMEPHOI'O THIIEPOOINUECKOIO YpaBHEHUS.
9.3anayva Iltypma-JInysuinis.
10.Pemenre cmenanHoM KpaeBoH 3a7auu AJisl BOJIHOBOTO YPaBHEHMSL.
11.ITocranoBKa 3a1a4 I SJUIMNTHYECKUX ypaBHeHUN. 3anaun Jupuxine u Helimana.
12.Pemienne kpaeBbIX 3a7a4 ypaBHeHus Jlamnaca B Kpyre U psiMOYTOJIbHUKE.
13.]laiiTe onpeneneHue eBKINI0BbIX 1 HOPMUPOBAHHBIN JIMHEHHBIX IPOCTPAHCTB
OeckoHeuHOU pazmepHocTH. [IpuBeauTe NpuMep CKaIsipHOrO IPOU3BEIECHUS U HOPMBI,
MIOPOKIEHHON ITUM CKaJIIPHBIM IIPOU3BEICHUEM, B IIPOCTPAHCTBE KyCOYHO-HENPEPBIBHBIX
¢ynkuuii. /laiite onpeneneHue OpTOHOPMUPOBAHHON CUCTEMBI B OECKOHEYHOMEPHOM
€BKJINJI0OBOM IIpocTpaHcTBe. [IpuBenuTe npuMepsl TaKuX CUCTEM.
14.[Jaiite onpenenenune 006001eHHOTO psiga Dypbe snemenTta f Mo oproHOpMUPOBaHHOM
cucteme {{X}. Uto oTmmuaer n-1o wactuunyio cymmy psaa Oypbe OT IPOM3BOIBHOI
JTUHEHHON KOMOWHAIIMHU JIEMEHTOB OPTOHOPMHUPOBAHHOM CHCTEMBI.
15.3anummuTe U TOKaXHUTE TOKAESCTBO M HepaBeHCTBO beccens mist anemenTa f eBximmoBa
6ECKOHEUHOMEPHOTO MPOCTPAHCTBA M MPOM3BOJIBHOIN OPTOHOPMHUPOBAHHOM crucTeMsl {k}.
16./laliTe onpeneneHue 3aMKHYTOH OPTOHOPMHUPOBAHHON CUCTEMBI. 3alUIINATE U TOKAXKUTE
paBeHcTBO [lapceBais s Takux cucteM. JlOKa)KUTe TEOpEMY O CXOAUMOCTH 110 HOpME
JTAHHOTO €BKJIM/I0BA IPOCTPAHCTBA K 2eMeHTy f psga dypre 3Toro s5memMenTa 1o 3aMKHYTOR
OPTOHOPMHMPOBAHHOM CUCTEME.
17./laiiTe onpenenenue nMoJHOM OpTOHOPMUPOBAHHOM cucteMbl. ChopMynupyiite U ToKaxKuTe
TEOPEMY O CBSI3U 3aMKHYTOCTH U MOJHOTHI. CHOpMyTUpYHTE U TOKAXKUTE TEOPEMY O psaax
@ypbe M0 NOJHON OPTOHOPMHUPOBAHHOM CUCTEME PA3INYHBIX HIEMEHTOB €BKJINI0BA
IIPOCTPAHCTBA
18.Knaccuduxanus quddepeHnaabHbpIX ypaBHEHUN B YaCTHBIX IPOU3BOIHBIX BTOPOTO
nopsiyika (Cirydail IByX mepeMeHHbIX ). KaHOHWYeCKn BUJT ypaBHEHUH Pa3IMUYHOTO THUIIA.
19.BbIBO21 ypaBHEHHS MaJIbIX MONEPEUHBIX Kojiebanuil ynpyroi crpyHnsl. [loctaHoBka o01ieit
HaYaJIbHO-KPAEBOM 3a/1auu JUIsl MPOIecca TaKUX KOJeOaHMi.
20.YpaBHeHue KonebaHuil Ha HeorpaHUUeHHOU npsimoid. [TocranoBka 3anaun Kommu. Penykius
oOuieit 3a1aun. 3anucarb GopMy:y, ONPEAETSIONIYI0 pElIeHHEe 3a/1a4t ISl HEOAHOPOHOTO
YPaBHEHMSI ¢ OJJHOPOAHBIMH HAavyaJIbHBIMH YCIOBUAMU (0€3 T0K-Ba).
21.TTocranoBka 3a1aun Kot /st O AHOPOTHOTO YpaBHEHUS KOoJeOaHU Ha HEOTpaHHYCHHOM
npsmoil. Beiog popmyner Janambepa.
22 .®usznyeckas uHrepnperanus popmyisl JanamOepa. @a3zoBast MIOCKOCTb.
XapakTepUCTUYECKUI TPEYTOJIbHUK.
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23.YpaBHenue konebanuii Ha noxynpsamoil. ChopMyaupoBaTh U JOKa3aTh JIEMMY O TOBEJCHUU
npu x=0 ¢dyHKIHM, npeacTaBuMoi hopmyroit Jlanambepa. Ha ocHoBaHWYM JOKa3aHHON JIEMMBI
MOJIyYUTh PELIEHUE HaYaJIbHO-KPaeBOW 3a/1auM JUIsl OAHOPOJHOTO YpaBHEHUS KojaeOaHui ¢
OJIHOPOJHBIM TPAaHUYHBIM yclloBUEeM Jlupuxie.

24.Ypasuenue konebanuii Ha nmonynpsiMmond. ChopMyIHpoBaTh U T0Ka3aTh JEMMY O MIOBEICHUHN
npu x=0 dyHKIHMH, peacTaBuMon dhopmyoii Jlanambepa. Ha ocHoBaHWYM JOKa3aHHOW JIEMMBI
MOJIyYUTh PELIEHUE HaYaJIbHO-KPaeBOW 3a/1a4uM JUIsl OAHOPOJHOTO YpaBHEHUS KojaeOaHui ¢
OJIHOPOJHBIM TPaHUYHBIM yciioBueM Heiimana.

25.Naiite onpenenenue Gyakuuu Komm («<uMImynbCHON (QYHKITUI) 1S IMHEHHOTO
mudeperimansHoro oneparopa Ly = y + aly + -+ al'“ly + alty

Pemenue kakoii 3a1a4i MOKHO MOJIYYUTh, UCTIONB3YS 3Ty pyHK1HI0? ChopMynupoBats U
JI0Ka3aTh COOTBETCTBYIOIYIO TEOPEMY

26.ITocTanoBKa 00IICH HAYaTLHO-KPAEBOM 3a/1a4M /I YpaBHEHUs KOJIeOaHUI Ha OTPE3KeE.
Penykmus obmieli 3amaun. M3moxure o0IIyI0 CXeMy METo/ia pa3IeieHHus IePEeMEHHBIX (MeTo1a
®Dypbe) ISl OAHOPOJHOTO YPABHEHUS C HEOJHOPOIHBIMHI HAaYaJIbHBIMU M OJHOPOHBIMU
IPaHUYHBIMU YCIOBHUSIMHU.

27.3apaua llrypma-JInyBuis. [IpuBeaure npumepsl 3aa4, B KOTOPbIX OHA BO3HUKAeET. UTo
o3HauaeT «pemuTh 3anaqy Llrypma-Jlnysmmsa»? [lepeuncnute cBONCTBa COOCTBEHHBIX
GbyHKIMI 1 COOCTBEHHBIX 3HAYCHHI.

28.ITocTanoBKka 001I€H HaUYaTLHO-KPACBOM 3aa4M 1JIs1 ypaBHEHUS KOJIeOaHUI Ha OTpPE3KeE.
Penykuumst obmieit 3agauun. M3noxuTe 0011yro cxeMy MeTo/a pa3zelieHus: IepeMeHHbIX (MeToaa
®ypbe) 1uisl HEOAHOPOAHOIO YPABHEHHUS C OJJHOPOIHBIMHM Ha4aJIbHBIMU U FPaHUYHBIMU
YCIOBUSIMHU.

29.ITocTanoBka 00111eH HaUYaILHO-KPAeBOM 3a1a4M 1Jisl ypaBHEHUS KOJIeOaHU Ha OTpE3Ke.
Penykuumst obmeit 3agauun. M3noxute 001Iyro cxeMy MeTo/a pa3zelieHus: IepeMeHHbIX (MeToaa
®ypbe) 1uisl HEOAHOPOAHOIO YPAaBHEHHUS C OJJHOPOIHBIMHM Ha4aJIbHBIMU U FPaHUYHBIMU
YCIOBUSIMHU.

30.Chopmynupyiite 1eMMy o noBeaeHuu pemenuit ypasaenus (k(x)u(x)) —q(x)u =0,x €
(a,b),tne k(x) = (x — a)p(x), (a) = 0, B oco0bIx ToUkax. [lepepopmymupyiite
YKa3aHHYIO JIEMMY IPUMEHUTENbHO K ypaBHeHUIo beccens.

31./1aiite onpenenenue nniIMHApUYeckol GyHkiun. [IpuBenure npumMepsl rpaduKoB JIMHEHHO
HEe3aBUCHUMBIX HWIMHJpUYecKuX pyHkuui. [IpoBennTe anamoruto Mexay 3TUMHA QyHKIUIMU U
pemeHusiMu ypaBHenus y + ky = 0.

32.IToctpoiiTe pemenne ypasHeHHs beccens B Buie 0000IEHHOTO CTETIEHHOTO psja.
[TpuBenute onpenenenue pyHkuuu beccens ¢ moMoIIbIO TAaKOTO psijia.

33.IIponecchl Temmomacconeperoca. BeiBoa ypaBHeHus TeronposogHocTy. [loctanHoBka
HA4aJIbHO-KPAeBOl 3a1auu JJisl ypaBHEHUS TEIIONPOBOIHOCTH.

34.IToctaHoBKa 0011l HaYaIbHO-KPAEBO 3a/1aun JJIsl ypaBHEHUS TEIJIONPOBOTHOCTH Ha
otpeske. Penykius obmelt 3agaun. Mznoxure o011yro cxemy MeTojia pa3/ieleHNs IepeMEHHbIX
(MeTona dypre) 111 OJHOPOJHOIO YPABHEHUS C HEOJHOPOAHBIM HaYaJIbHBIM M OJTHOPOIHBIMHU
IPaHUYHBIMU yCIOBHUSIMH.

35.I1locranoBKa 0O01Iel HaYaIbHO-KPAeBOM 3aJjauu JUIsl ypaBHEHHUS TEIUIOMPOBOAHOCTH HA
orpeske. Penykuus oOmeit 3agaun. Mznoxure o0IIyro cXeMy MeTo/1a pa3JIeIeHus IepeMEHHBIX
(Merona @ypwe) 1151 HEOJHOPOIHOTO YPABHEHUSI C OTHOPOAHBIMU HauaIbHBIM U T'PAHUYHBIMH
YCIOBUSIMH.

36.11ocTtanoBKa oO011el HayalbHO-KPAeBOM 3aJjauu JUIsl ypaBHEHHUS TEIUIONPOBOAHOCTH HA
orpeske. Penykuus oOmieit 3agaun. Mznoxure o0IIyr0 CXeMy pelIeHus 3a0a4uu JUIs
OJIHOPOJHOTO YPaBHEHUS C OJHOPOIHBIM HaYaJIbHBIM U HEOJITHOPOJAHBIMHU ITPAaHUYHBIMU
YCIOBUSIMHU.

37.Metoa uHTerpaibHoOro npeodpasopanus Oypre A peleHus] ypaBHEHHUS
TEIUIONPOBOAHOCTH Ha OECKOHEUHOM MpsiMoi. [1oyuuTh 3TUM METOIOM pelIeHue 3a1a4u IS
OJIHOPOJHOTO ypaBHEHHUSI.

25



38.dyHIaMeHTAIbHOE PELICHUE YPaBHEHUS TEIIONPOBOAHOCTH Ha OECKOHEUHOU MPSIMOIA.
[Tepeuncnure cBoMCcTBa PyHIAMEHTAIBLHOTO pemieHus. UTo Takoe «mapaioke 0€CKOHEUHOM
TEIUIONPOBOAHOCTH»? UeM ero MOKHO OOBSICHUTH?

39.YpaBHeHue TEIIONMPOBOAHOCTH Ha OeckoHeuHOM npsMoi. [TocTaHoBKa 3a1aun u e€
penykuus. IlomyunTs METOIOM HHTErpaIbHOTO IIpeoOpa3zoBanus Oypbe pelieHne 3a1auu Jis
HEOJHOPOJIHOI0 YPABHEHUS C OJTHOPOIHBIM HAaYaJIbHBIM YCIIOBHEM.

40.ITomyunte niepByIo U BTOpYyIO popmyisl ['puna as onepatopa Jlammaca. KakoBbl ycinoBus
UX IPUMEHUMOCTH?

41.@ynnamenTtanbpHOe perienue ypasuenus Jlamnaca. [omxyuure Tpetsio popmyiny ['puna B
TPEXMEPHOM CIIyYae.

42 JlaiiTe onpeneneHne rapMoHuecKkux GyHKuid. [lepeunciute OCHOBHBIE CBOHCTBA
rapMoHmnueckux ¢pynkuuil. Jlokaxure Teopemy ['aycca u TeopeMy o cpeaHem.

43.Taiite onpesenenue rapMoHndeckux Qyakuuid. [lepeunciure ocCHOBHBIE CBOMCTBA
rapMoHn4eckux GyHKui. JJokaxkure NpUHIUI MAaKCUMyMa U MIPUHIIUIT CPAaBHEHUSI.

44 Meto0M pa3esieHus IEPEMEHHBIX [TOJIyYUTE YacTHBIE pellleHus1 ypaBHeHus Jlanaca B
MOJISIPHOM CUCTEME KOOPIMHAT.

45.BeBox hopmyiel [lyaccona st 3amaun Ha ypaBHeHue Jlamuraca B kpyre paauyca a ¢
rpannaHbeM yenoBueM Jupuxie: u(a, @) = f(@).

46.Metonom paszeneHus NepeMEHHbIX MOJyYUTEe YaCTHbIE PelleHus ypaBHeHus Jlamaca B
chepuyeckoi cucteMe KOOpAUHAT.

47.Hanucats npeoOpa3oBaHue, CBOASIIEE MEPBYIO0 HEOTHOPOAHYIO KPaeByIo 3a/1auy K

OJHOPOJHOM

a 7]
—=as u®x0) = @), u0,t) = uil; (), w(0,t) = 32, (&)

MartepuaJbl 1JIsi IPOBEPKH OCTATOYHBIX 3HAHUI
1.IIpumep GECKOHEYHOMEPHOTO €BKJIMIOBOTO IMPOCTPAHCTBA U CKATISIPHOTO TIPOU3BEICHUS B
3TOM IPOCTPAHCTBE.
OTBeTHI:
Onpenenuts TMHEHHOE IPOCTPAHCTBO, 8 aKCHOM, U BBECTH HA HEM CKaJISIPHOE TPOU3BEIECHUE
1 mpocTpaHCTBO KYCOYHO-HENMPEPHIBHBIX yHKIMM h[a, b]co ckanspHbIM

nponssenenuem [ aq f(x) - g(x)\dif ferentialDx

2 mnpoctpanctBo GyHKmi h[a, b]co ckaasipHBIM POU3BEICHUEM f; aqg f(x)-

g()\dif ferentialDx

Bepusiii otBert: 1
2.Hopma sneMeHTa eBKINI0BOI0 IPOCTPAHCTBA, TOPOXKICHHAS CKAJIIPHBIM IIPOU3BE/IEHUEM B
3TOM MPOCTPAHCTBE.

OTBeTHI:

2 |If Il = f: ag f(x) - g(x)\dif ferentialDx
3fl=U9)
Bepuniii otBeT: 1
3.PaBenctBo [lapceBans. JIjisi Kakux CUCTEM OHO CIPABEIIUBO?
OTBeThI:

1 "1 nl,, f¥=|IfIl ,cnpaBenmmBo ;s 3amkHyTEIX OHC

2 "onl, ¥ =IIf|"+ 2 , cnpaBemmmBo mus OHC
Bepnsiit otBet: 1
4.®opmyna lanambepa.

OTBETHI:

1 u(x, t) _ <p(x—at)-;cp(x+at)
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2 u(x t) _ @(x—at)+e(x+at) + _J-x—at X — atx_at¢(§)d§

2 2a Yx—at
1
3 u(x,t) = Py

x—at

x—at x = atx—atq"(z)dz

Bepwusliit otBeT: 2
5.0nepatop Jlamnaca B moisipHO# cCUCTEME KOOPAMHAT.

OTBETHI:
16 ou 1 6u
1 Au= pr—
paap gp P 6(9
1 u
2 Au=-—(p -—
p(,pa(p %0
1 u
3 Au=--—
p 09

Bepuriii otBert: 1
6.0mneparop Jlamaca B chepudeckoit cuCTeMe KOOp/IMHAT.

OTBeTHI:
1 du= ;660 p'g_ﬁ + ps;ne.%(Sine Z_:)L +pTInGZ_:
u
2 Au= pap (p 6p
3 Au= Ea_p(p ) psme "0 (S nd -

Bepnprit OTBeT. 1

2. Komnerenuust/Muaukarop: M/1-3onk-3 [Ipumenser maTemMaTudeckuii anmapar TeOpuu
BEPOATHOCTEW U MAaTEMATUYECKOM CTaTUCTUKU

Bomnpocel, 3axanus
1.OcHoBHbIe pOopMYIBI KOMOMHATOPUKHU (OCHOBHOW KOMOMHATOPHBIN MPUHITUI, pa3MEIICHHUS,
MePECTaHOBKU, COUECTAHMUS).
2.CTaTUCTUYECKOE U KIIACCUUYECKOE OIIPEIETICHHs] BEPOSITHOCTH. CBOICTBA BEPOSITHOCTH.
3. Teopema cnokeHusi BEpOITHOCTEH.
4.®opmyna nosnHo# BepositHocTU. Dopmynsl balieca.
5.Cxema He3aBHUCUMBIX UcnbiTaHu. @opmyna beprysn.
6.Ilpocreitmmii notok codbrtuit. opmyna Ilyaccona.
7.Ciiyyalinbple BETUYHUHBI TUCKPETHBIE U HENPEPbIBHBIE (IIPUMEPHI 3aKOHOB paclpeieaeHus
JUCKPETHBIX CITy4aifHbIX BeJTHUUH). DYHKIUS paclpeieleHus U ee CBONUCTBA.
8.DyHKIMS INIOTHOCTH BEPOSITHOCTH U €€ CBOICTBA.
9.MaremaTHueckoe 0KHJIaHUE U ero cBOMCTBa (0€3 J0K-Ba).
10.ducnepcus u ee cpoiictBa (0e3 mok-Ba). CpeaHee KBaApaTUUECKOE OTKIOHEHHE.
11.®@yHK1IMHK CTy4aiiHBIX BEITUYHH.
12.3aKoH pacrnpeneneHusi CyMMBbI IBYX HE3aBUCHMBIX ciaraeMblx. CBepTKa pacrpeneiaeHHi.
13.IToHATHE O IPENETBHBIX TEOPEMAX TEOPUH BEPOSITHOCTEN. DOPMYIMPOBKA LIEHTPAJILHON
IpesleIbHON TEOPEMBI JJI OJIMHAKOBO pacIpeleleHHbIX ciaaraeMblx. CleICTBUS U3 Hee.
14.ITonsiTue o 3akoHe Ooibiux yucen. [lpumepst nposiBiaenuit ero. Hepasenctso UeOrniena.
Teopema YeoOrrmena. Teopema bepryimu.
15.Cratuctrueckas u (pyHKIMOHATbHAs 3aBUcUMOCTH. KoppensainonHas 3aBUCUMOCTb. JIMHUS
perpeccun. CBOWCTBO JIMHUU PETPECCUN MUHUMHU3UPOBATH CPETHIOI KBAJAPATHUYECKYIO
OLIMOKY MPOTHO3a.
16.KoappurnueHT Koppensinui 1 CBOHCTBA.
17 IlpenmeTr MaTeMaTU4eCKOW CTaTUCTUKU. TodeuyHble OLleHKH. OLIEHKN HECMEILIEHHBIE U
cocrosiTenbHble. OLEHKH Ul MAaTeMaTHUYeCKOI0 OKUIaHUS U TUCTIEPCUU.
18.IIpuHIMI HanOOJBIIEro MPaBAONO00HS B OLICHKE apaMEeTPOB pacIipe/ieeHuH.
19.I1onsTHE O NOBEPUTENBHOM MHTEpPBAJIE. JlOBEpUTENBHBIN HHTEPBAI 11 MATEMAaTUYECKOTO
OXUJaHUsS (CIydail GONBIION BEIOOPKH).
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20.ITonsiTHEe 0 TOBEPUTEIHLHOM HHTEpBaAJE. JlOBEpUTENbHBIN HHTEPBAI JJIs1 MATEMAaTHYECKOTO
OXXuaaHus (ciaydaid Majoi BBIOOPKH).

21.Cratuctuueckas runore3a. Cratuctuueckuii kpurepuid. Kpurepuit “xu-kBagpar’.
22.IIpoBepka rumnore3 o napamerpax pacnpenenenus. Jlemma Heitmana-ITupcona.

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.HaiiTi BEpOATHOCTB TOTO, UTO Cpelin 6 KapT, B3ATHIX HayJady U3 KOJIOABI B 36 KapT, Oyaer
pPOBHO 2 Ty3a

OTBETHI:
C4-4_ C3232 C4-4_ C3232 C4-4_ C3232
1 4-4_ 3232 2 4-4_ 3232 3 4-4_ 3232
C3636 C66 C66
3636 66 66

Bepuriii otBerT: 1
2.BepoaTHoCTh monajgaHus B 1eIb IPH OJJHOM BBICTpEJIE JIJIsl IEPBOTO cTpelika paBHa 0,7, a uist
Broporo pasHa (,8. O0a cTpenka aanu 3aii 1o ueiau. Kakosa BEposSTHOCTh TOTO, YTO HOMAJ
TOJIBKO OOUH?

OTBeTHI:
1)1,38 2)0,38 3)0,098 4)0,68

BepHnrriii otBeT: 2
3.U3 smuka, cogeprkaiiero 4 6enbix U 3 4epHBIX 11apa, BEIHYIHM Hayraj 2 mapa. Kakosa
Terepb BEPOSITHOCTh BBIHYThH OCJIBIN Iap U3 3TOTO SAIUKa?

OTBeETHI:

1)§ ~ 0,5714 2)2 ~ 1,7500 3)% ~ 0,1429
Bepnsiit otBeT: 1
4.BepoATHOCTB TOTO, YTO JIOTEPEHHBIN OMIIET OKaXKETCsl BRIMTPBINIHBIM paBHa 1/3. KakoBa

BEPOATHOCTH TOTO, YTO U3 MATU KYIUICHHBIX OMIIETOB JIBa OKAXYTCS BHIUTPHIITHBIMU?
OTBETHI:

23~ 48600 222 ~0,3292 3)-2 ~ 0,3731
50 243 134
BepHusliii otBeT: 2
5. 3ajaH psa pacupeneneHus JUCKPETHON CIydailHONW BETMYUHBI X:
X 1 |3 517

PX)[01]03[C02

1)

Onpenenuts Bennuuny nocrosiaaoi C. Haiitu M(X), D(X), P(X<4).

OTBeThI:
1)C=0,3 M(X)=1,4 D(X)=0,48 P(X<4)=0,2
2)C=1,3 M(X)=5,4 D(X)=6,81 P(X<4)=1,2
3)C=0,4 M(X)=4,4 D(X)=3,24 P(X<4)=0,4
4)C=0,8 M(X)=0,4 D(X)=-1,8 P(X<4)=1,01
BepHnsiit otBeT: 3
6.CnyvaiiHas BemuurHa X uMeeT (YHKIHIO TUIOTHOCTH BeposTHOCTH f(x) = [Cx,x €
[0,2];0,x & [0,2]
Omnpenenuth Benuuuny nocrosiuaoi C. Haiitu M(X), D(X), P(X>1), P(2<X<3/2).
OtBeThI:
1)C=0,3 M(X)=1/4 D(X)=1/48 P(X>1)=3/2 P(»<X<3/2)=1/5
2)C=1,3 M(X)=5/4 D(X)=6/8 P(X>1)=1/2 P(1»<X<3/2)=3/2
3)C=0,5 M(X)=3/4 D(X)=2/9 P(X>1)=3/4 P(»<X<3/2)=Y%
4)C=0,8 M(X)=7/4 D(X)=-1/8 P(X>1)=1/7 P(1><X<3/2).=5/3
BepHnsiit otBeT: 3

28



II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HAHUs: PA00Ta BBIMOIHEHA ITOJIHOCTBIO; B JIOTUYECKUX
paccyxIeHuIX 1 000CHOBaHMUAX HET MPOOEIIOB U OIMOOK; B PEIICHUH HET MATEMaTUYECKIX
OmMOOK (BO3MOXKHA OJJHA HETOYHOCTD, OITUCKA, HE SIBIISIONIASICS CIICICTBHEM HE3HAHUS WIIN
HETMIOHUMAaHUs y4eOHOro MaTepHana)

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu 8bInOJIHeHUs 3HaHusl: Pad0Ta BBINIOJHEHA ITOJTHOCTHIO, HO
000CHOBaHHUS MIAaroB PEUICHHS HEIOCTATOYHBI; TOMYIICHA O/IHA OIMOKA WIH JIBA-TPU HEA0YCTA B
BBIKJIaJIKaxX

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmukiy 6bINOJIHEHUs 3HAHUA: TOTYIIEHBI Ooee 0JHON omHrOKH Mim 6oee
JBYX- TPEX HEJ0YETOB B BBIKJIAJIKaX, HO y4YAIIUICS BIIAJICET 00sI3aTeIbHBIMI YMEHUSMHU 110
MIPOBEPSIEMON TEME

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

WTOrOBasl OLIEHKA 3a OCBOCHHUE IMCUUIUIMHBI Oompeaenserca B cooTrBeTcTBUU ¢ [lomoxkenuem o
OarIbHO-PEUTUHTOBOM cucteMe A cTyaeHToB HUY «MDU».
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