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

Hanpagiaenue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJIOTEXHHKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmmal: Hlupposusanus B Ten10B0i 1 BO300HOB/IIeMOM IHEpreTuKe
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OHCHO‘IHLIC MaTepuajabl
o IMCIOMIIJIMHE
Boiciiasi MaTeMmaTuKa

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn T B
Bnaseney KanvibiHa T.B. T
HpeHOI[aBaTeHB WaerTudnkatop 2bledb7e-KapitsynaTV-1la69b3e KaHI/IHLIHa
(1OJKHOCTB) (moxnuce) (pacuudpoBka
MIOJITIHCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
P%]KOBOI[HTGHB o CeegeHua o snagensue L3N M3K IO.B.
(V) paBOBaTeJILHOI/I Bnageney Wauknx KO.B.
HpOFpaMMBI WaeHTuduraTop R6ca75b8e-ShatskikhYV-f045f12 H_IaHKI/IX
JIOJDKHOCTD, yY€HAas CTEIIEHb, YYEHOE MOAINCh acmu@ppoBKa
ya yd p P
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o CeegeHus o Bnagensue L3N M3K IO B
3aBeHyIOH-IHH . Bnageney Wauknx KO.B. T
BBITYCKaOIIEH Kadeapsl Masrmvratop R6ca75b8e-5hatskIkhYV-T045F12 IManmkux

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka

3BaHHE) TIO/ITUCH)



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
NJI-1 IlpumensieT MaTeMaTUYECKUH anmnapaT aHAIMTUYECKON T€OMETPUH, JINHEHHOU
anredpsl, TudhepeHInaTFHOTO U UHTETPAIBHOTO UCUUCICHHS (PYHKIIUU OJTHOM epeMeHHON
N/I-2 [TpumeHsieT MaTeMaTHYECKUN anmapar Teopur GyHKIUN HECKOJIBKHUX MTEPEMEHHBIX,
Teopuu QYHKIUI KOMILIEKCHOTO MIEPEMEHHOT0, TEOPUU PAIOB, Teopun AU epeHInambHbIX
ypaBHEHUI
N/I-3 ITpuMensieT MaTeMaTUUYECKUI anmapaTr TEOPUU BEPOSITHOCTEN U MAaTEMaTUUYECKOM
CTaTHUCTUKHU
N/1-4 [IpuMeHnseT MaTeMaTH4ECKUH armapaT YUCIEHHBIX METOJ0B

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuszanuu: ITncemenHas padora

1. 1 cemectp KM-1 «IIpenens» (KontposbpHas paboTa)

2. 1 cemectp KM-2 «Jluneitnas anreopa. CJIAY» (KontposbHas paboTa)

3. 1 cemectp KM-3 «luddepennuponanue» (KonrponbHas pabora)

4. 1 cemectp KM-4 «Ananutuueckas reometpusi» (Konrponbhas padota)
5. 1 cemectp KM-5 «MnTerpans» (KontponabsHas pabora)
6
7
8

. 2 cemectp KM-1 «Onpenenennsiit unterpam» (Kontponbhas padorta)
. 2 cemectp KM-2 «Psnp1» (KontponbsHas pabota)
. 2 cemectp KM-3 «®ynK1mm MHOTHX iepeMeHHBIX» (KoHTponbHas paboTa)
9.2 cemectp KM-4 "Tudpdepennuansusie ypaBHeHus" (Kontponbnas padbota)
10. 2 cemectp KM-5 «Kparnble uarerpansl. [lorok BekropHoro nosus» (KontponbHas
paborta)
11. 2 cemectp KM-6 «YpaBHEHUs B YaCTHBIX POU3BOIHBIX» (PacueTHo-rpaduueckas
paborta)
12. 3 cemectp KM-1 «Kommekchbie uncna» (KonrponbHas padota)
13. 3 cemectp KM-2 "Cnyuaiinsie coobiTus" (Kontponsnas pabota)
14. 3 cemectp KM-3 "Cnyuaiinbie Benumunabl" (KonTponsHas padbora)
15. 3 cemectp KM-4 «TOKII» (Kontponbhas paboTa)
16. 3 cemectp KM-5 "Maremaruyeckas cratuctuka" (PacuerHo-rpaduueckas padora)
17. 3 cemectp KM-6 "lIpeobpazoBanue Jlamnaca" (KontponsHas pabora)
18. 3 cemectp KM-7 "Uucnennsie metoasr" (PacueTHo-rpadmyeckas padora)

BPC nucuuIInHbI

1 cemectp

‘ Paznen qucuumimHb Beca KOHTpOIBHBIX MeponpusITHii, %o




Nunekc
KM:

KM-

[

KM-

KM-

KM-

KM-

Cpok KM:

12

14

15

[Tpenensl U HEMIPEPBHIBHOCT (DYHKIIMU OJJHOM IEpeMEHHON

[Tpenensl U HEMIPEPHIBHOCTH (DYHKIIMU OJJHOM ITEpeMEHHON

HuddepennmanbHoe ncyucieHne GyHKIUNA OTHON
MIEPEMEHHOMN

Huddepennmanbaoe ncyucieHne GyHKIUNA OTHON
MIEPEMEHHOMN

HHTerpanbHOe ucYUCIICHHE PYHKIIUN OJTHON TTEPEMEHHOM.
Heonpenenennslii nHTErpai

HHTerpanbHOe UCYUCIICHHE (PYHKITUN OJTHON TTEPEMEHHOM.
Heonpenenennslii nHTErpai

MaTtpuiiel, onpeneauTenu, CHCTEMbI JTMHEHHBIX
ypaBHEHUH

Marpuipl, ONpeeanuTeNn, CUCTEMBbI JIMHENHBIX
ypaBHEHUH

AHaMTAYECKasi TeOMETPUS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE

AHanmMTAYECKasi TeOMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE

Bec KM:

20

20

20

20

20

2 cemecTp

Beca KOHTpOIBHBIX MeponpusThii, %o

Nunexc KM-

Paznen nucuuruinHel
AT et KM: 1

KM-
2

KM-
3

KM-
4

KM-
5

KM-

Cpox KM: 4

6

7

12

14

16

WuTerpanbHoe ucuucinenue QyHKIUU OJTHOU
nepeMeHHol. OnpeeneHHble, HeCOOCTBEHHBIE
WHTErPAJIbL.

HuTerpanbHoe ucuucienne (GyHKIUU OTHOU
nepemeHHo#. OnpeieseHHbIe, HECOOCTBEHHBIE +
MHTErpaJIbl.

[TocnenoBaTeTbHOCTH U PSIABI

[TocnenoBaTeIbHOCTH U PSIABI

HuddepennnansHoe nCYUCIEHUE (YHKIIHMA
HECKOJIbKUX MTEPEMEHHBIX

JuddepeHnnansHoe UCYUCIEHUE (YHKIIHMA
HECKOJIbKUX MTEPEMEHHBIX

Huddepennnanbable ypaBHEHUS

OO0bIkHOBEHHBIE U] epeHIInanbHble ypaBHEHHUS.

KpaTHble, IOBEpXHOCTHBIE, KPUBOJIUHEIHBIE
WHTErPAJIbl M BEKTOPHBIN aHAIN3

KpaTHble, IOBEpXHOCTHBIE, KPUBOJIUHEITHBIE
WHTErPAJIbl U BEKTOPHBIN aHAIN3




YpaBHEHHs] MAaTEMaTHIECKON (U3HKH

VYpaBHEHUS MAaTEMAaTHYECKON (PU3HKH +
Bec KM: | 15 15 15 20 20 15
3 cemectp
Beca KOHTpOIBHBIX MeponpusThii, %o
Pasie ICLHILIHLL Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM-
ACT el KM: 1 2 3 4 5 6 7
Cpox KM: 3 5 8 9 12 15 16
DYHKIHUHA KOMIUIEKCHOTO IEPEMEHHOTO
DyYHKIIMU KOMIUIEKCHOTO IEPEMEHHOTO + +
OrnepannoOHHOE UCUUCIIEHUE
OrnepalnOHHOE UCUUCIIEHUE +
Teopust BEpOATHOCTEN U MaTeMaTUYECKast
CTaTUCTUKA
BepositHOCTH COOBITHI +
Ciy4aifHble BEIMYUHBI U UX YUCJIOBBIC +
XapaKTEPUCTUKH
Maremaruueckasi CTaTUCTHKA +
YHucneHHble METOIbI
YHucneHHbIe METOIbI +
Bec KM: | 10 15 15 15 15 15 15

$06m1as gacts/Jy1s1 MPOMEKYTOUHOMN aTTecTaund




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
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

OIIK-3 N-1onk-3 [Tpumensier | 3HaTh: 1 cemectp KM-1 «lIpenens» (KonTponbHas pabora)
MaTeMaTU4YeCKuin OCHOBHBIE ITOJXO0/bI K 1 cemectp KM-2 «Jluneiinas anrebpa. CJIAY» (KontponbsHas pabora)
AHAJIMTHYECKOM TE€OMETPUH, | B3STUIO IIPEACIIOB 1 cemectp KM-3 «luddepennuponanne» (KonrponsHas padora)
JMHENHON YMeTs: 1 cemectp KM-4 «Ananutnyeckas reomerpusi» (KontposiasHas pabora)
QG epeHIaIbLHOr0 BBIYUCIISATH IPOU3BOIHBIE,
MHTETPAIIBHOTO HMCYHUCIeHus | quddepeHiuansl U penaTh
byHKIUN CTaHJApTHBIE 3a1a4H C
MepPEeMEHHOM HEMOCPEICTBEHHBIM

IIPUMEHEHHUEM JTUX
MIOHATUI; IPOBOJUTH IIOJTHOE
HCCIIEIOBAHNE ITOBEACHHUS
(GYHKIIMU ¥ CTPOUTD
rpaduxu

HaXxOJUTh PELICHUE CUCTEM
JMHENHBIX anreOpandyecKux
ypaBHEHUU

BBIYUCIISITH CKAJSIPHOE,
BEKTOPHOE, CMEIIAHHOE
MIPOU3BEICHNE
F€OMETPUYECKUX BEKTOPOB U
penaTh CTaHAAPTHBIE 3aJa41
C HENOCPEICTBEHHBIM
IIPUMEHEHHUEM ITUX
MIOHATUI; OIIPEAEIATD
TIOJIO’KEHHE MTPSIMOU U




IJIOCKOCTHU B IIPOCTPAHCTBE

OIIK-3

WJ1-20nk-3 [Ipumenser
MaTeMaTUYEeCKUM  anmapar
TEOPUH byHKIMHA
HECKOJIbKUX  IEePEMCHHBIX,
TEOPUH byHKIMIA
KOMIUJIEKCHOTO
MIEPEMEHHOT0, TEeopuun
PAIOB, TEOpUHr
nuddepeHIaTbHBIX
ypaBHEHUI

3HaTh:
muddepeHranbHbIe
OIEpALUU B CKAJISIPHBIX U
BEKTOPHBIX TOJISX;
UHTErpajbHbIE
XapaKTEPUCTHKH BEKTOPHBIX
10JI€H; OCHOBHBIE MOHATHS
TEOPHH KPATHBIX,
MIOBEPXHOCTHBIX U
KPUBOJMHEWHBIX HHTETPAJIOB
QJITOPUTMBI PELICHUS
JIMHEHHOTO
muddepeHIHaIbHOTO
ypaBHEHHS NIEPBOTO
NOpsi/iKa; aJrOPUTMbI
peuIeHus TMHENHOTO
OJTHOPOJTHOTO U
HEOTHOPOIHOTO

Qg depeHInaIbHOro
YpaBHEHHUSI C IEPEMEHHBIMH
U TIOCTOSIHHBIMHU

ko3¢ dULHEeHTaMH N-TO
nopsiika

MIOHATHS HEOTIPEIETICHHOTO
U OIPEIEIEHHOTO
WHTETpaja, OCHOBHBIC
METObI BBIYUCICHUS
OCHOBHBIE OTIEpAIIH C
KOMIUIEKCHBIMU YHCIIaMU;
OCHOBHBIE TTOHITHS U
TEOpPEeMbI TEOPUH PSI0B
Jlopana; TOKII;

1 cemectp KM-5 «MuaTerpansry (KonTpoasHas padbora)

2 cemectp KM-1 «Onpenenennsiii uaterpan» (Kontponsnas pabota)

2 cemectp KM-2 «Psawi» (KonTposbHas pabota)

2 cemectp KM-3 «®Dynkimn MHOTHX TiepeMeHHbIX» (KoHTponbHas paboTa)
2 cemectp KM-4 "JIuddepennmansubie ypaBuenus" (KontpoasHas padbora)
2 cemectp KM-5 «Kpatnbie nnTerpansl. [IoTok BEKTOpHOTO MO
(KonTponbsHas pabora)

2 cemectp KM-6 «YpaBHEeHMs B 4aCTHBIX NPOU3BOAHBIX)» (PacueTHo-
rpadudeckas padora)

3 cemectp KM-1 «KomnnekcHsie uncna» (KonTposbHas padota)

3 cemectp KM-4 «TOKII» (KorTtponsHas pabota)

3 cemectp KM-6 "[IpeobpazoBanue Jlammaca" (KontponsHas padbora)




OCHOBHBIE [TOHATHS U
TEOPEMBI TEOPUU YHUCIIOBBIX
PAI0B; OCHOBHBIE IIOHATUSA U
TEOPEMBI TEOPUU
(yHKIMOHATBHBIX PSIIOB, B
YaCTHOCTH, CTEIICHHBIX
psn0B U psnoB Oypbe
YMmers:

peliaTh ypaBHEHUE
TEIUIONIPOBOAHOCTH C
Pa3IUYHBIMU TPAaHUYHBIMU U
Ha4aJIbHBIMH YCIIOBUSIMU
BBIUYUCIISTh YaCTHBIE
IIPOU3BOJHBIE U

Qg depeHmasl,
IIPUMEHSTH aInapar

Qg depeHInaIbHOTO
UCYUCIIEHUS PYHKIUH
HECKOJIbKUX MTEPEMEHHBIX
JUISL PEILIEHUS PA3IIMYHBIX
TUIOBBIX 3a7a4

IIPUMEHSITH aImnapar
OTEPAIMOHHOTO UCUUCIICHUS
HCII0JIB30BATh
ONPEIETICHHBIN UHTETPAJI B
IIPUKJIAIHBIX 3aJa49ax

OIIK-3

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

3HaTh:

OCHOBHBIE 3aKOHBI
pacrnpeneneHus Ci1y4aHbIX
BEJINYUH

YMeTs:

MOJIy4aTh TOUEYHBIE OLIEHKHU
MMapaMeTPOB paACHPEICIICHUS,

3 cemectp KM-2 "Crnyuaiinbie coObitus" (KontponsHas paborta)

3 cemectp KM-3 "Cnyuaiinsie Benuunnbl" (KonTponsHas pabota)

3 cemectp KM-5 "Maremaruueckas cratuctuka" (PacuetHo-rpaduueckas
paborta)




CTPOUTH JTOBEPUTEIIbHBIN
MHTEpBAI AJIs
MaTeMaTUYECKOr0 OKUIAAHUS
U IMCIIEPCUN HOPMAJILHOTO
pacmpenesIeHHOro
KOJIMYECTBEHHOIO IIPU3HAKA,
IIPOBOJIUTH IIPOBEPKY
CTaTUCTUYECKUX TUIIOTE3
HENOCPEACTBEHHO
BBIYHCIIATH BEPOSTHOCTH,
BBIYHUCIIATH BEPOATHOCTD C
IIOMOLIBIO TEOPEM CIIOKECHHUS
Y YMHOKEHHUS

OIIK-3

N/1-4onk-3 [IpumenseT
MaTeMaTUYeCKUd  anmapar
YHUCJICHHBIX METOJIOB

3HATh:

METO/BI YUCIIEHHOTO
pELIeHNs HETMHEUHBIX
YPaBHEHUU; IPSIMBIE U
UTEpPALMOHHBIE METOBI
pEeLIeHUs CUCTEM JIMHENHBIX
ayreOpandyecknx ypaBHEHUH

3 cemectp KM-7 "Uucnennsie metoasl" (PacueTHo-rpaduyeckas padora)




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

KM-1. 1 cemecTp KM-1 «Ilpeaennn»

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBefeHHsi KOHTPOJbHOro Meponpusatusi: KoHrponbHyto paboty «lIpenensi»
CTYJEHTHI IUIIYT HA IPAKTUYECKOM 3aHITUHU 2 yaca.

Kpatkoe cogepxanue 3aiaHus:
IIpocreiimne npueMsl BEIYUCIEHUS IPEAEIIOB. PacKpbITHE HEONPEIEIEHHOCTEN U BBIYUCIICHUE

npeaciioB C IOMOIIbIO Ta6J'II/II_ILI SKBHUBAJIEHTHBIX 0€CKOHEYHO MAJIbIX.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh. OCHOBHEIC nmoaxodgbl K 1.3HaTh OCHOBHEIC MMOAXOAbI K B3ATHIO IIPEACIIOB

B3SITHIO IIPEEIIOB 2 lim (n+6)?2—(n->5)2
) n—oo 2n+12

. VYnZ2+3n+1
3. lim ——
n-oo VnZ+2n
. Vx—1-2
4, lim———
x—5 X-=5
. V2-sinx—v2+sinx
5. lim
x—0 tgx
. In(1+x
6. 11m7(—)
x-0 V1+x-1

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 95
Onucanue xapakmepucmuku 6bINOIHeHUsA 3HAHUA: pab0Ta BBHITIOIHEHA OJTHOCTHIO; B JOTHYECKUX
paccyxJIeHusIX 1 000CHOBaHMAX HET MPOOEJIOB U OIMOOK; B PELIEHUH HET MaTeMaTUYECKUX
omMrOOK (BO3MOKHA OJHA HETOYHOCTD, OITMCKA, HE SIBIISFONIASICS CIECTBHEM HE3HAHUS WIIN
HEMOHUMAaHUs y4eOHOro MaTepHaa);

Ouyenka: 4
Huosienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuxu 6bINOJHeHUs 3HaHUsA: PAOOTa BHIIOIHEHA MTOJHOCTHIO, HO
000CHOBaHMUS I1ar0B PELICeHNs HEOCTaTOYHBI; IOMYIIEeHa OJHA OIMOKA WM JBa-TPH HEA0YEeTa B
BBIKJIAJIKaX

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuku 6bINOIHEHUs 3HaHUA: TOIIYILEHbI Ooee OAHOM omMOKY uiau Oolee
JBYX- TPEX HEJJOUETOB B BBIKJIAJKAX, HO YJalUiics BlageeT 00s13aTeIbHBIMU YMEHUSMU 110
IIPOBEPSIEMOU TEME

KM-2. 1 cemecTp KM-2 «/Iuneiinas aaredpa. CJIAY»

®opmbl peaausanun: [lucpmennas padbora
10




Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora
Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeneHHsi KOHTPOJIbHOro meponpusaTusa: KoHTposibHyto paloTy «JInHeliHas

anreopa. CJIAY» cTyAeHTHI UIITYT HAa MPAKTHYECKOM 3aHSATHH 2 Yaca.
Kpatkoe conep:xanue 3aganus:
Omnepaiuu ¢ Matpuiiamu. Beraucnenue onpenenureneid. Pemenue cuctemM JTMHEUHBIX

anreOpanyecKrx ypaBHEHUH.

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTh: HaXOAUTh PEUICHUE CUCTEM 1.yMeTh HaXOUTh PEUICHUE CUCTEM JIMHEHHBIX
JIMHEHHBIX anreOpandecKux anredpanvyeckux ypaBHEHUN
ypaBHEHUU 2.a) Haiitu o6patayro matpuny A~1 (¢ mposepkoif).
0) Pemmute metogom Kpamepa cucremy AX=B
3 2 -4 1
A=[-4 -3 4],B=[1]
2 1 -3 1
3.Pemnts cucremy AX=B
2 -6 3 0 -1
1 4 -1 2 6
A= 3 2 2 9 &nbsp; B = c
-2 -8 2 -4 —10

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95

Onucanue Xapakmepucmuku 6blnoOJIHEHUA SHAHUA. pa60Ta BBIIIOJIHEHA ITOJIHOCTBIO, B JIOTHYCCKHUX
paccyxJIeHUsIX 1 000CHOBAHUSX HET MPOOEIIOB M OIIMOOK; B PEIICHUH HET MaTeMaTUYECKUX
OmMOOK (BO3MOKHA OJIHA HETOYHOCTD, OMHCKA, HE SIBJISIFOIIASICS CIEACTBUEM HE3HAHUS WU

HEMMOHUMaHUs y4eOHOTro MaTepuaa);

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HaAHUs: PA00Ta BBHITIOTHEHA MMOJTHOCTHIO, HO
000CHOBaHHUS MIAroB PENICHUS HEIOCTATOYHEI; TOMYIICHA O/THA OIINOKA WK JIBA-TPU HEJI0YCTA B
BBIKJIaIKax

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6bINOIHEHUs 3HAHUA: TOIIYIEHbI Ooee OAHOM OMMOKY 1in Goiee
JBYX- TPEX HEJ0YETOB B BBIKJIAJKAX, HO yJallUiics BlajeeT 00s3aTeIbHBIMI YMEHUSMH 110
MIPOBEPSIEMON TEME

KM-3. 1 cemectp KM-3 «/lud¢epeHunpoBanue»

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora
Bec konTposbHoro meponpusitusi B BPC: 20
IIpoueaypa  mpoBeleHMsi  KOHTPOJbHOro  Meponpusitusi:  KoHTpoibHyro — paboty
«IuddepenpoBanue) CTyI€HTHI MUIIYT Ha MPAKTUYECKOM 3aHITHUHU 2 yaca.

KpaTkoe coaep:kanue 3a1aHus:
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Brruucnenue npon3BOAHOM CI0KHON (QYHKITUH, BEIYUCIICHHE JOTapUPMHUUECKON
IPOM3BOIHOM, BBIYMCIICHUE IIPOU3BOIHBIX (DYHKIIHI, 3aJAHHBIX HEABHO U TapaMETPUUECKU.
Brraucnenue nudepeHuanos BEICIINX TOPSIKOB.

KoHTposbHbIe BONPOCHI/3a1aHUA:

VYMeTh: BBIYUCISATH MPOU3BOIHEIC,
g epeHIabl u pears
CTaHJApTHBIC 3aaun c
HETOCPEACTBEHHBIM MPUMEHEHUEM
ATHX MOHATUH; POBOIUTH TOJHOE
UCCIICIOBaHHE TIOBEJICHHS
GYHKIMH U CTPOUTH TpaduKu

| .BBIYMCIIATH IPOU3BOIHEIC, MU HEpeHINAIIBI, PEIaTh

CTaHJApTHBIE 33/1a4H C HETIOCPEICTBEHHBIM

NPUMEHEHHEM 3THX IOHSTHI; TPOBOIUTH ITOJTHOE

UCCIIeIOBaHKE MTOBEICHHS (PYHKIIMH U CTPOUTH Tpadpuku
1

2.HaiiTH NPOU3BOHYIO Y = XInZx
3.maiiTi npomsBoHyto y = 8t9(L9(E+X))
4 HailiTi Mpou3BOAHYI0 Y = e?*sin(4x)
9
5.HalTHU NPOU3BOJHYIO Y = ;_ix
6.HATH IPOU3BOJHYIO Y = i/x3 + 3x&nbsp; &nbsp;+

3

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 95
Onucanue xapakxmepucmuku 8bINOJIHeHUs 3HaAHUs: PA00Ta BBITIOTHEHA MOJTHOCTHIO; B JTOTHUECKUX
paccyXJIeHUsIX 1 000CHOBAHUSX HET MPOOEJIOB M OIIMOOK; B PEIICHUH HET MaTEMaTHYECKUX
omMO0K (BO3MOKHA OJIHA HETOYHOCTD, OMKCKA, HE SIBJISIFOIIASICS CIEACTBUEM HE3HAHUS WIH
HEMOHUMAaHUA y4eOHOr0 MaTepuana);

Ouyenka: 4

Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu 8bINOIHEHUs 3HaAHUA: PA00Ta BBIIIOJHEHA MTOJTHOCTHIO, HO
000CHOBaHHUS IIaroB PEUICHHs HEJOCTATOUHBI; TOMYIIeHa O/IHA OIIMOKa WM JIBa-TPU HEJA0YETa B

BBIKJIaIKaXx

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HaAHUA: TOTYIIEeHbl Oojee oJHON omMOKH uiu 6onee
JBYX- TPEX HEJJOUETOB B BBIKJIAJAKAX, HO YJalUiics BlageeT 00s13aTEIbHBIMU YMEHUSMU 110

MIPOBEPSIEMOU TEME

KM-4. 1 cemecTp KM-4 «AHatuTHYeCKasi TeOMETPHUS»

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHsI KOHTPOJIBLHOr0 MeponpusaTUsi: KoHTpoibHYI0 paboTy «AHaIUTHYECKAs
TEOMETPHUSI» CTYIEHTHI MUIITYT HA MPAKTHYECKOM 3aHATHH 2 Jaca.

KpaTkoe cogep:kanune 3a1aHus:

Hamucats ypaBHeHue rpanu, pedpa terpadapa. Halitu paccTosHre MEXTy MpSIMBIMH.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

VYMeTn:

BBIYUCIISATH
CKaJIAPHOE,
BEKTOPHOE,

1.BEIYHCIATE CKaJIIpHOC, BEKTOPHOC, CMECITAHHOC ITPOU3BCACHUC
TCOMECTPHUICCKUX BCKTOPOB

Z.pemaTL CTaHAAPTHEBIC 3a/la4r C HCTIOCPEACTBEHHBIM IPUMECHCHHUEM 3THX
HOHHTHﬁ; OIPCACIIATH IMOJIOKCHUC HpHMOfI 1 TIJNIOCKOCTH B ITPOCTPAHCTBE
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CMEIIaHHOE 3.Beraucnuts miomians tpeyronbanka ABC A(1,2,0) B(3,0,-3) C(5,2,6)
[IPOU3BEACHUE 4.Haiitu ypaBHEHUE IUIOCKOCTH, IPOXOIALIEH Yepe3 TaHHYIO
TEOMETPUYECKH Touky My (—2,2,1) nepneHauKyIspHo IpsSMon
X BEKTOPOB H x=0
pemarhb y=—-t+2
CTaHIapTHbIE z=0
3a71a4u c 5.Haiitu TO4Ky nepeceyeHus npsMon xT_Z = yTH = % U IJIOCKOCTH
HETIOCPE/ICTBEH 2x+3y—z+1=0
HbIM 6.Haiitu xoopauHatel Touku M nepecedenns ctoponsl BC u Mmemuansr AM
TIPUMCHCHHEM Tpeyroibarka ABC
9TUX TOHATHUM;
OTIPE/ICIIATh
TIOOACHNC A(0,0,0)&nbsp; &nbsp; &nbsp; B(1,2,2)&nbsp; &nbsp; &nbsp; &nbsp; C(
psIMOi u -
7. 5IBNAIOTCS TU OPTOTOHAIBHBIMU BEKTOPA @ =
IUIOCKOCTH B
MIPOCTPAHCTBE (2,1, —1)&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; u&nbsp; &nbsp; &nbsp; &1
(1,0,2)

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapakmepucmukiy 6bINOJIHEHUs, 3HAHUs: padOTa BBITIOJIHEHA MOJHOCTBIO; B JIOTHYSCKUX
paccyXJICHHUSIX U 00OCHOBAHUSIX HET IMPOOEIIOB M OMIMOOK; B PEIICHUN HET MAaTEMAaTHUECKUX
OmMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OITUCKA, HE SIBIISIOMIASICS CIICICTBHEM HE3HAHUS WIIN
HEMOHUMaHUs y4eOHOro MaTepuaa);

Oyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HaAHUs: PA00Ta BBHITIOTHEHA MMOJTHOCTHIO, HO
000CHOBaHHUS MIAroB PENICHHS HEIOCTATOYHBI; IOMYIICHA O/THA OINOKA WK JIBA-TPU HEJI0YCTA B
BBIKJIaIKaxX

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 8bINOJHEHUs 3HAHUA: TOTIYICHbI Ooee OAHOM OMMOKY 1K Ooiee
JIBYX- TPEX HEJO0YETOB B BBIKJIAIKAX, HO yYAIUICS BIIaIeeT 00s3aTeIbHBIMI YMEHUSIMH 110
MIPOBEPSIEMOU TEME

KM-S. 1 cemecTp KM-5 «MMHTErpasnn

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBegeHUs] KOHTPOJILHOro MeponpusTusi: KoHTposnbHyio paboty «/HTerpanb»
CTYJICHTHI MUIIYT HAa IPAKTUYECKOM 3aHATHU 2 Yaca.

Kpatkoe cogep:xxanue 3aganus:
Haiitn HeonpeneneHHbIi HHTETPpal ¢ MOMOIIBIO0 BHECEHHS TI0]T 3HAK AuddepeHIana, B3aTHEM

10 YacTsAM, 3aME€HOU IIEPEMEHHOM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh. MOHATHS HCOMPCACIICHHOI'O 1.moHsATUS HCOMPCACIICHHOI'O U ONPECACIICHHOT'O
n OIMPCACIICHHOI'O HWHTCTpaja, HWHTCTpajia, OCHOBHBIC MCTOABI BEIYUMCIICHUA
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OCHOBHBIC METOObI BEIYMCIICHUA 2
7
J Gfx - — +3)dx
3.
3
—dx
J V3 —2x
4,
[ x5%dx
5.
Vx
I x+1 dx,t =x
6.
[ cosx x e°5* x sinxdx

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: PadOTa BBITIOIHEHA MTOJHOCTBHIO; B IOTHYECKUX
paccyxJIeHHuIX 1 000CHOBaHHSX HET MPOOEIIOB M OIUOOK; B PEIICHUU HET MATEMaTHYECKIX
OmrOOK (BO3MOKHA OJTHA HETOYHOCTh, OIKCKA, HE SIBJISIFOIIASICS CICJICTBUEM HE3HAHUS WITH
HEMOHMMAaHUs y4eOHOTO MaTepuaa);

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: PadOTa BBHITIOJIHEHA TOJTHOCTHIO, HO
00OCHOBaHHS IIar0OB PEUICHUS HEIOCTATOYHBI; JIOMYIICHA OJJHA ONIMOKA WM JIBa-TPH HEJI0YETa B
BBIKJIQJIKaX

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HaAHUA: TOTYIIEHbI Ooee o JHON omHOKH Miu 6oee
JBYX- TPEX HEJJOUETOB B BBIKJIAJAKAX, HO YJalUiics BlageeT 00s13aTeIbHBIMU YMEHUSMU 110
MIPOBEPSIEMOU TEME

2 cemecTp

KM-1. 2 cemectp KM-1 «OnpenesieHHbIH HHTETPAI»

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpoueaypa npoBegeHUs] KOHTPOJILHOro MeponpusTusi: KoHTposnbHyio paboty «/HTerpanb»
CTYJEHTHI MUIIYT HAa IPAKTUYECKOM 3aHATUHU 2 yaca

Kparkoe conepxxanue 3agaHus:
3aau Ha UHTETPUPOBAHUE DIIEMEHTAPHBIX (QYHKIUI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: HCIIOJIb30BATh 1.Boruncnuts miomaae GUrypsl, orpaHi4eHHON

OIIPEIETICHHBII HHTErpai B JTUHUAMH X-y-1=0, 2x+1=y"2

MPUKIAAHBIX 3a7a4ax 2.Haittu qymuHy 1yry TuHUM y=Inx oT X=2 110 X=5
3.HaxoxxaeHue cpeHero 3HaueHus: QyHKIIMU Ha OTPE3Ke
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Bapuaum N

¥ Sxdx
Yaanwn 1. Huirw wrerpar | -
o V4-5x

Savwn 2. Mainwrerpaz | xcos(dx)d.

T xdx
Banaua 3. Hadivu wsrerpan | =5—-
J,sin'(x)

t o 10dx

s, | "
2’ £1)
dx

tod
Jasann 5. .
,J 2+ cos’(x)

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: PadOTa BBIIIOIHEHA IMTOJHOCTBHIO; B IOTHYECKUX
paccyxJIeHHuIX 1 000CHOBAaHHSX HET MPOOEIIOB M OIIUOOK; B PEIICHUU HET MATEMaTHYCCKIX
OmrOOK (BO3MOKHA OJTHA HETOYHOCTh, OIKCKA, HE SIBJISIFOIIASICS CIICJICTBUEM HE3HAHUS WIIH
HETMOHMUMAaHUs y4eOHOTO MaTepuaa);

Ouyenka: 4
Huosienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuxu 6bInOJHeHUs 3HaHUs: PabOTa BHIOIHEHA MTOJHOCTHIO, HO
000CHOBaHMS I1aroB PELIeHNs HEOCTaTOYHBI; JIOMYIIEeHa OJHA OLIMOKa WM JBa-TPHU HEA0YEeTa B
BBIKJIAJIKaX

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HaAHUA: TOTYIIEeHbI Ooee oJHON omKMOKH miu 6oee
JBYX- TPEX HEJOUETOB B BBIKJIAJKAX, HO YYalHiics BlageeT 00s13aTEIbHBIMU YMEHUSMU 110
MIPOBEPSIEMOU TEME

KM-2. 2 cemectp KM-2 «Psaabp»

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBedeHusi KOHTPOJIbHOrO Meponpusitus: KoHTponbHyto paboty «Psabi»
CTYJEHTBHI IUIIYT HAa IPAKTUYECKOM 3aHATHH | yaca.

KpaTlcoe CoA€cpKaHME 3alaHUA:
HccnenoBaTh Ha CXOOUMOCTh YHCIOBOM psAa, ©CCIIEAOBATL HA a6CO.IIIOTHy}O " YCIIOBHYIO

CXOJIMMOCTh 3HAKOYEPETYIOIIHIICS Psil, HAUTH 00JIACTh CXOJAMMOCTH CTETIEHHOTO Psijia

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIC TIIOHATHUA H 1.0cHOBHEIC TOHATHS U TCOPEMBI TCOPHU YHCIIOBBIX
TCOPCMbI TCOPHUU YUCJIIOBLIX PAOOB, PAAOB; OCHOBHBIC ITOHATHUA U TCOPCMBI TCOPUU
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OCHOBHBIC TIIOHATHA MW TCOPEMBbI (bYHKHI/IOHaJ'IBHI)IX pAAOB, B HaCTHOCTH, CTCIICHHBIX

Teoprur (PyHKIIMOHATBHBIX PSIOB, B psiioB U psioB Oypbe
YACTHOCTH, CTCMCHHBIX PSIOB H 2 WccnenoBaHue Ha CXOAUMOCTD  PSiIT
psinoB Oypee > n2

Z n* + 2

n=1

3. I/ICCJIGIIOBaHI/Ie Ha CXOJIMMOCTh PsiI

SiPM]s:

n=1
4. ViccnenoBanue Ha CXOIUMOCTb PSifT
[ee]

1
Z:l (n+ 3)In(n + 3)

5.WccnenoBath Ha aOCOTIOTHYIO M YCIOBHYIO
CXO/IUMOCTh

i D"
5"(n+1)
n=1
6.HaiiTu no onpeznenenuto cymmy psja

1
Z n+2)(n+3)

n=1
7.Pa3znoxuts B psg Pypee Ha
orpeske [—7, | pynkumio f(x) =
1,nbsp; nbsp;—m<x<m
{Zx, nbsp;nbsp;nbsp; 0 < x <nm

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 8bINOJIHeHUsA 3HaAHUs: PA00Ta BBITIOTHEHA MOJTHOCTHIO; B TOTHUECKUX
paccyXJICHHUSIX ¥ 00OCHOBAHUSIX HET IMPOOEIIOB M OMIMOOK; B PEIICHUN HET MAaTEMATHUECKUX
omMOOK (BO3MOKHA O/IHA HETOYHOCTD, OMHCKA, HE SIBIISIFOIIASICS CIEICTBUEM HE3HAHUS WU
HEMMOHUMaHUs y4eOHOTro MaTepuaa);

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuxu 6bINOJHeHUs 3HaHUsA: PAOOTa BHIOIHEHA MTOJHOCTHIO, HO
000CHOBaHMUS I1aroB PELIeHNs HEOCTaTOYHBI; IOMYIIEeHa OJHA OLIMOKa WM JBa-TPH HEA0YEeTa B
BBIKJIAJKaX

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuku 6bINOIHEHUs 3HaHUA: TOIIYILEHbI Ooee OAHOM omMOKU UK Oolee
JBYX- TPEX HEJJOUETOB B BBIKJIAJKAX, HO YJalIUiics BlageeT 00s13aTeIbHBIMU YMEHUSMU 110
IIPOBEPSIEMOU TEME

KM-3. 2 cemecTp KM-3 « @yHKIIMM MHOTMX ITepeMEHHBIX»

®opmbl peaausanun: [lucpmennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec kouTposabHoro meponpusitust B bPC: 15
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IIpoueaypa mnpoBedeHHs] KOHTPOJIbHOro Meponpusatusi: KonTpoibHyto pabory «DPyHKUHUU
MHOT'MX MEPEMEHHBIX» CTYACHTBI MUIIYT Ha IPAKTUYECKOM 3aHATUH | yaca.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

BBIYHUCIIUTH YaCTHBIC ITPOU3BOAHBIC IICPBOI'O U BTOPOI'O MOPAJKA

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh:  BBIUMCIATH  YacTHBIC
npou3BOAHbIC U IU(depeHITHANTDI,
PUMCHSITh amrmapar
nudGepeHIMAIBHOTO UCUUCIICHUS
byHKUIMi HECKOJIBKUX
NIEPEMEHHBIX IIE| peLeHHs
pa3IMYHBIX THUIOBBIX 3a/1a4

1 .BBIYHCIISATH YaCTHBIC TPOU3BOIHBIC U AU HEPECHIINATIBI,
MIPUMEHSATH arnmapat AuddepeHInaTbHOTO HCYUCICHUS
(GYHKIIUH HECKOJIBKHUX TICPEMEHHBIX JIJISI PEIICHHS
Pa3IMYHBIX TUIOBBIX 3a7a4

2.HaiiTu yacTHble TPOU3BOIHBIC

byHKIII g—i, &nbsp; &nbsp; &nbsp; z—; &nbsp; &nbsp;
a)&nbsp; z

Y Vx
= arcsm; X arcc057 &nbsp; &nbsp; b)&nbsp; z

34,2

_ y
x — Iny
3.HaiiTi yacTHbBIE IPOU3BOAHBIE CIOKHOM

sinx 1
+ tgln(x? — ;)

byHKIIUN Z—i, &nbsp; &nbsp; &nbsp; 2—; &nbsp; &nbsp;
u
z =ctg > &nbsp; &nbsp; rae&nbsp; &nbsp; u

3
= 0S4/ y? — x, &nbsp; &nbsp; v = m
4.Haiitu qia dynkuuu u(x,y) = 5x — 3xy +
7xyZz NPOU3BOJIHYIO 1O HampasieHuto n = (1,2, —2) B
touke M (2,0,1)

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5

Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 95
Onucanue xapakmepucmuku 6bINOIHeHUs 3HAHUA: PAOOTa BHIIIOIHEHA MOJTHOCTHIO; B IOTHYECKUX
paccyxIeHUIX 1 000CHOBaHMAX HET MPOOEJIOB U OIMOOK; B PELIEHUH HET MaTeMaTUYeCKUX
omMOOK (BO3MOKHA OZJHA HETOYHOCTD, OITMCKA, HE SIBIISIONIASICS CIEICTBHEM HE3HAHUS WIIN
HEMOHUMAaHUs y4eOHOro MaTepHaa);

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: PAdOTa BBIIIOIHEHA MOJIHOCTBIO, HO
000CHOBaHMUS I1aroB PELIeHNs HETOCTaTOYHBI; JOMYIIEeHa OJHA OLIMOKA WM JBa-TPH HEAO0YETa B

BBIKJIaIKaXx

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: TOTYIIEHbI Ooee 0 JHON omHOKH Miu 6oiee
JIBYX- TPEX HEJIOUYETOB B BBIKJIAJIKaX, HO yUYAIIHICs BIAACET 0053aTeIbHBIMUA YMEHUSMH T10

IIPOBEPSIEMOU TEME

KM-4. 2 cemectp KM-4 " ludgdepenunanbubie ypapHenus"

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

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa  mnpoBeaeHHsl  KOHTPOJbHOrO  Mepompusitusi:  KoHTponbHylo — paboty
«duddepennmanbHple ypaBHEHUS» CTYACHTHI TUINYT HA MPAKTHYECKOM 3aHATHH | yaca.

KpaTtkoe conep:kaHue 3a1aHusi:
pemuTh arHEHHOe uddepeHnnantbHoe ypaBHEHHE TIEPBOTO MOPSAKA METOJIOM BapUaIiH
MPOU3BOJBLHOTO MMOCTOSIHHOTO, PEMIUTH 33a1a4y Kot 111 He0THOPOAHOTO
nuddepeHIaIBHOTO YpaBHEHUS N-TO MOPSAJIKA C MOCTOSTHHBIMHU KO3 (GUIIMEHTAMH IT0J00POM
YaCTHOTO PEIICHHUS

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh:  AITOPUTMBI  PEIICHUS l.anropuT™MBI peneHus JMHEHHOTO nuddepeHanbHOro
auHenHoro  auddepeHInaiIbHOTo ypaBHEHHS NIEPBOTO MOPSIKA; AITOPUTMBI PELICHUS
YpaBHEHUS  TIEPBOTO  TOPAIKa; JMHEHHOTO OJTHOPOAHOTO ¥ HEOAHOPOHOTO
QITOPUTMBI  PEIICHUS] JIMHEHHOTO Qg QepeHInaIbHOr0 YpaBHEHUS ¢ IEPEMEHHBIMH U
OJHOPOJHOTO M HEOAHOPOJHOTO MOCTOSTHHBIMH KO3((GHUINEHTaMH N-TO MOPsIKa
QG epeHInaIbHOr0 ypaBHEHUS C 2.Haiitu obuiee pemenne wim oO0IUI HHTETpal
HNEpEeMEHHBIMH W MTOCTOSHHBIMH mddepeHanbHOr0 ypaBHEHHUS:
K03 pHUIHEHTaMU N-TO TOPSIKA

, 1+ y?

14 x2

3.Pemuts 3agauy Komm
{y’ - ctgx —y = 2cos?x - ctgx

y(©0)=0
4.HaiiTu oO1iee penieHre 0JHOPOIHOTO YPaBHEHUS
y'—4y' +4y =0
5.BHJI 4aCTHOT'O HEOJTHOPOIHOTO, O3 Ope/IeIeHHs
K03 HULIMEHTOB
y® +8y@ + 16y = x3
6.pemmTh METOI0M BapHalliK TPOU3BOJILHON
MOCTOSHHOMN

y'+2y' +2y=

14 e*

Onucanue MIKAJbI OLlEHUBAHUS

Ouenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapakmepucmuku 6bINOIHEHUsA 3HAHUA: PaO0Ta BBITIOIHEHA OJTHOCTHIO; B JOTHYECKUX
paccyXIeHHIX 1 000CHOBaHMSX HET MPOOEIOB M OINOOK; B PELIEHUH HET MaTeMaTHYECKUX
omMrOO0K (BO3MOXKHA OZJHA HETOYHOCTD, OITMCKA, HE SIBIISTIOIASICS CIIEICTBHEM HE3HAHUS WITH
HEMOHUMAaHUs y4eOHOr0 MaTepHana);

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6blNOJHeHUs. 3HAHUs: PadOTa BHIMOJIHEHA MOJHOCTHIO, HO
00OCHOBaHHS II1ar0B PEUICHUS HETOCTATOYHBI; JIOMYIICHA OJHA ONIMOKA WM JIBa-TPH HEJ0YETa B
BBIKJIaJIKaxX

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60

18




Onucanue xapaxkmepucmuku 6blnOJIHeHUA 3HARUA. TONYIICHBI Ooiee OJIHOM OIIMOKH HIIH OoJiee
ABYX- TPEX HEAOYECTOB B BbIKJIIaJJKaX, HO yqanmﬁc;l BJIaJceT 00s3aTeNIbLHBIMU YMCHUSAMU I10

IIPOBEPSIEMOU TEME

KM-5. 2 cemectp KM-5 «KpatHble nnrerpaibl. [IoTok BeKTOpHOIro moJisp»

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHusi KOHTPOJAbHOro Mepomnpusitusi: KontponsHyio pabdory «KpaTHbie
uHTerpasl. [IoTOK BEKTOPHOTO MO CTYACHTHI MUIIYT HAa MPAKTHUYECKOM 3aHATUH | yaca.

Kpartkoe cogep:xanue 3ajaHus:
BBIYUCIIUTH 0OBEM T€Ja, OrPAaHUUYEHHOI'0 IOBEPXHOCTSIMH, BEIUMCIIUTD IJIOLIA]Ib,
OTPaHUYEHHYIO KPUBBIMU, HAWTU MOAYJIb IIOTOKA BEKTOPHOTO I10JIS Yepe3 3aMKHYTYIO
HOBEPXHOCTh, HAUTH MOJYJIb LIMPKYJISLIMH BEKTOPHOTO I0JIs, HAUTH paboTy BEKTOPHOTO

IIOJISI 110 KPUBOH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh:
nuddepeHmnman
bHBIE
onepanuu B
CKaJSIpPHBIX U
BEKTOPHBIX
HOJISAX;
WHTErpaJIbHbIE
XapaKTEPUCTUK
U BEKTOPHBIX
TTOJIEH;
OCHOBHBIE
MTOHSTHUSA
Teopun
KpaTHBIX,
MIOBEPXHOCTHBI
X "
KPUBOJIMHEHHBI
X UHTETPAJIOB

1. muddepeHnmanbHpIe Onepanuy B CKAIAPHBIX U BEKTOPHBIX MOJIX;
WUHTETPaIbHBIC XapaKTEPUCTHKH BEKTOPHBIX IOJICH; OCHOBHBIC ITOHSTHUS
TCOPHU KpPaTHBIX, TIOBECPXHOCTHBIX U KpHBOJ’IHHeﬁHBIX HWHTCIpaJiIoB
2.Bbrauciuth 00bEM Tela, OrpaHUYCHHOTO TOBEPXHOCTSIMHU
{Z = x% + y?
z=25

3.BbrunciauTh miomabs, OrpaHi4eHHYI0 KPUBBIMU
{ x2+y?=4x

y < x,nbsp;y > 0,nbsp;y =0

N - -

4.Haiit MOyJIb TIOTOKA BEKTOPHOTO Mot @ = x2i — z?j + y?k gepes
3aMKHYTYIO
MOBEPXHOCTh
Stbep; {1 = Yz =4

x = 0,nbsp; nbsp; y = Onbsp; nbsp;,x = 0,nbsp;n
5.Haiitn MOynib HUPKYISALMNA BEKTOPHOTO TOJIS

a=x%i — (22 + 2)j + y?k 1o xpusoii L: {&nbsp; &nbsp; y? + 2% =
4, &nbsp; &nbsp; x = 2}

6.Haiitu paGoTy BekTOpHOrO noJist @ = x2i — y?j + z%k mo
kpuBoii L: {&nbsp; &nbsp;y = x?,&nbsp; &nbsp; z = 1} or
touku M(0,0,1) mo Touku

M, (-1,1,1)

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 95

Onucanue xapakxmepucmuku 6blNOJIHEHUs 3HaHusA: paboTa BHIIIOIHEHA NOTHOCTBIO; B IOTHYECKUX
paccyXIeHUsIX 1 000CHOBAaHUSAX HET MPOOENOB U OMUOO0K; B PEIICHUH HET MaTEMaTUYECKUX
OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OIMCKA, HE SIBIISIOLIAsICA CIEICTBUEM HE3HAHUS WIIN

HEMMOHUMaHUs y9eOHOTro MaTepuana);

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
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Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HaAHUs: PA00Ta BBHITIOIHEHA IMMOJTHOCTHIO, HO
000CHOBaHUS IIATOB PEIICHUS HEIOCTATOYHBI; TOMYIIEHA OJHA ONTNOKA WU ABA-TPH HEJIOYETA B
BBIKJIaKaX

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakxmepucmuku blNOJIHeHUs] 3HAHUA: TONMYyIIEHbI 0oJiee OAHON OMMOKHU WK OoJee
JBYX- TPEX HEJOUETOB B BBIKIIAJKAX, HO YYAIIHICS BIaeeT 00s13aTEIIbHBIMU YMEHUSMU TI0
MpOBEPAEMOI TEME

KM-6. 2 cemecTp KM-6 «YpaBHeHHUsI B YACTHBIX MPOU3BOIHBIX)

®opmbl peanauzanuu: [lucemMennas padora

Tun koHTpoABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHsi KOHTPOJbHOIo MeponpusaTusi: KoHTponbHy0 paboTy «YpaBHEHHs B
YaCTHBIX IMPOU3BOJIHBIX» CTY/IEHTHI ULIYT Ha MPAKTUYECKOM 3aHATHH 1 yaca.

Kparkoe conepxanue 3aganus:
Pemmnts 3apauy HItypma-JInyBuiuist Ha OTpe3Ke, IPUBECTH K KAHOHUYECKOMY BUy YPABHEHHUE
BTOPOTO MOPSAKA, PEIINTH CMEIIAHHYIO 3aa4y JJIs ypaBHEHUS TEIUIONPOBOIHOCTH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMerTs: pewiatb ypaBHEHUE l.pemaTe ypaBHEHHE TEIJIONPOBOJHOCTHU C PA3JIMYHBIMU
TEIJIONPOBOJHOCTH C PA3IMYHBIMU IPAHUYHBIMU U HAYAJIBHBIMU YCIIOBUSIMHU

IPAHUYHBIMA M HAYalbHBIMU 2.]IpuBecTy K KAHOHMYECKOMY BHly YPAaBHEHHE BTOPOTO
YCIIOBUSIMU HOpsIIKA:

Upy —O6U(U)xy +5u@”)yy =0

3.Pemruts 3amauy ltypma-JInysums Ha otpeske: [0, 1]
x"+2x =0

{x(O) =x'(7m) =0

4.PeminTh CMEIIaHHYIO 3a7auy JUIsl ypaBHEHUS

TEIUIONPOBOAHOCTH:

U = Suyxx ,x € (0,2),t € (0,00)u(x,0)

= 6sinnx + 7sin2nx,u(0,t) = u(2,t) =0

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 8bINOJIHeHUsA 3HaAHUs: PA00Ta BBITIOTHEHA MOJTHOCTHIO; B TOTHUECKUX
paccyXJICHHUSIX ¥ 00OCHOBAHUSIX HET MPOOEIIOB ¥ OMIMOOK; B PEIMICHUN HET MAaTEMATHUECKUX
OmMOOK (BO3MOKHA OJIHA HETOYHOCTD, OMKCKA, HE SBJISIOMIASICS CTIEACTBUEM HE3HAHUS WITH
HEMMOHUMaHUs y4eOHOTro MaTepuana);

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUs: PA00Ta BBHITIOTHEHA MMOJTHOCTHIO, HO
000CHOBAHMS MIAr0OB PENICHHS HEJIOCTATOYHBI; IOMYIIICHA O/THA OINOKA WIIH JIBA-TPH HEJT0YETa B
BBIKJIaIKaxX

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 60
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Onucanue xapaxmepucmuku 6bINOJIHEHUs 3HAHUA: TOIIYLEHb] Oosee oHON oMMOKY uu dosee
IBYX- TPEX HEJOYETOB B BBIKJIAIKaX, HO yJalllUIiCs BlIaJeeT 00s3aTeIbHBIMI YMEHUAMH 110
IIPOBEPSIEMOU TEME

3 cemecTp

KM-1. 3 cemecTp KM-1 «KommiekcHbIe Ync/Ia»

®opmbl peanauzanuu: [lucemMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBeaeHuss KOHTPOJIbHOIro MeponpusiTusa: KontponsHyto padory «KomruiekcHsle
YKCII1a» CTYIEHTHI MUUIYT Ha MPAKTUYECKOM 3aHATHH 2 Yaca.

Kparkoe conep:kanue 3aiaHus:
VYka3aTb MOJYJb U IVIaBHBIN apryMEHT KOMIUIEKCHOIO YHcia. 3anucaTh KOMIJIEKCHOE YHCIIO B
TPUTOHOMETPHUYECKON ¥ MOKa3aTeIbHON (opMax. BEIYHUCIUTE 3HAYEHUE CIICTYIOLIETO
BBIPKEHHMS U MIPEJICTABUTH €T0 B aJireOpandeckoit popme

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE OIEpaluu ¢ 1.ocHOBHBIE OIlEepaliy ¢ KOMIUIEKCHBIMU YHCIIAMU;
KOMILIEKCHBIMH YUCIIAMU; OCHOBHBI€ MTOHATHUS U TEOPEMBI TEOpUU PAIOB JlopaHa;
OCHOBHBIEC IIOHATUSA U TEOPEMBI TOKII; Teopun onepanoHHOTO UCYUCICHUS

teopuu psanoB Jlopana; TOKII; 2.YKa3aTh MOZyJIb U IJIaBHBIN apryMEHT KOMILJIEKCHOT'O

yyclia. 3anucaTh KOMIUIEKCHOE YUCIIO B
TPUTOHOMETPHUUECKOH U MOKazaTeabHol (hopmax

z=-3 /2+3\/§i

3.Borueptuth 001aCTh, 33JJaHHYIO HEPABEHCTBAMU
{flz—1-i|<3z<1

4. Haiftu Bce 3HaUeHMsI KOPHS U U300pa3uTh UX Ha
KOMILIEKCHOM INTIOCKOCTH

4/8+8\/§i

5.BbIUHUCINTh 3HAUEHHE CIIETYIOIIETO BEIPAKEHUS U
MPEACTaBUTH €ro B anredpanyeckoi hopme

4 + 51 N 4 —2i
1-3i 1-2i
Onucanue MKAaJIbl OIeHNBAHUS:
Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 95
Onucanue xapaxmepucmuku 6blNOJHeHUs 3HaHUs: padoTa BBITIOIHEHA OJTHOCTHIO; B JIOTHYECKUX
paccyxJIeHHUIX 1 000CHOBAaHHSAX HET MPOOEIIOB M ONIUOOK; B PEIICHUU HET MAaTEMaTHUECKUX
omrOOoK (BO3MOKHA OJHA HETOYHOCTD, OMTUCKA, HE SIBIIAIOIASICS CIIECTBHEM HE3HAHUS WITH
HETMOHUMAaHUs y4eOHOTO MaTepuaa);

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6bINOJHeHUs. 3HaAHUsL: PadOTa BBIMOJIHEHA MOJHOCTHIO, HO
00OCHOBaHHS II1ar0B PEUICHUS HETOCTATOYHBI; JIOMYIIECHA OJJHA ONTMOKA WM JIBa-TPH HEJ0YETa B
BBIKJIaJIKaxX
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: TOTYIIEHBI Ooee 0 JHON omrOKK i 6oee
JIBYX- TPEX HEJIOUETOB B BBIKIIAJKAX, HO YUalUIiCcs BIaeeT 0053aTeIbHBIMU YMEHUSMH 10
MIPOBEPSIEMOU TEME

KM-2. 3 cemectp KM-2 "Cayuaiinbie coObiTHs"

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHusi KOHTPOJIbHOro Meponpustusi: KonrponbHywo paboty «CiydaiiHbie
COOBITHS» CTYJCHTHI MUIIYT HAa MIPAKTUYECKOM 3aHATUH | yaca.

Kparkoe cogepxanue 3agaHus:
KoHTtposnbHas Touka HarpasjieHa Ha YCBOCHUE MPUEMOB U METOJIOB PELLICHHs 3a]1a4 IO
3JIEMEHTAapHON TEOPUH BEPOSITHOCTEMN

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: HEIIOCPEICTBEHHO 1.113 xononpl B 52 KapThl U3BJIEKAIOTCS HayAauy 4 KapThl.
BBIUUCIIATH BEPOSATHOCTH; Hailitu BEposATHOCTB TOr0, YTO CPEIU HUX OKAXYTCS
BBIUUCIIATH BEPOATHOCTD c POBHO JIBE MUKHU paBHA
IIOMOLIBI0 TEOPEM CIIOKECHUS U 2.Yucno pa3MELEHUH U3 N 3JIEMEHTOB 110 M B KAKIOM
YMHOXEHHUS BBIUHUCIISIETCS 110 popmyIie:
n!
1. 1)A =
) An (n-m)!
m _ n!

2. 2)Cy" = m!(n—-m)!

3. 3)P=n!

4. 4)P=(n-m)!

3.Yucnmo coueTaHrii U3 N AJIEMEHTOB IO M BBIYUACIISIETCS

o opmyie:
L) = s
2. 2)CM = (nfjﬂ)!
3. 3G = nfzrtnrl')u
4. a)cp =20
Onucanue MKaJIbl OHEeHUBAHUSA:
Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HaAHUA: PadOTa BBIIOIHEHA MTOJHOCTBIO; B TOTHYECKUX
pacCyXJIeHUsIX 1 000CHOBAHUSX HET MTPOOEIIOB M OITMOOK; B PEIICHUH HET MaTeMaTUUECKIX
OmMOOK (BO3MOKHA OJIHA HETOYHOCTD, OMKCKA, HE SIBIISIFOIIASICS CIEICTBUEM HE3HAHUS WU
HEMMOHUMaHUs y9eOHOTro MaTepuaa);

Oyenka: 4
Huorcnuii nopoe eévinonnenus 3adanus 6 npoyenmax. 80
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Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HaAHUs: PA00Ta BBHITIOIHEHA IMMOJTHOCTHIO, HO
000CHOBaHUS IIATOB PEIICHUS HEIOCTATOYHBI; TOMYIIEHA OJHA ONTNOKA WU ABA-TPH HEJIOYETA B
BBIKJIaKaX

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakxmepucmuku blNOJIHeHUs] 3HAHUA: TONMYyIIEHbI 0oJiee OAHON OMMOKHU WK OoJee
JBYX- TPEX HEJOUETOB B BBIKIIAJKAX, HO YYAIIHICS BIaeeT 00s13aTEIIbHBIMU YMEHUSMU TI0
MpOBEPAEMOI TEME

KM-3. 3 cemectp KM-3 "Cayyaiinbie BeJIJUYHHbI"

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa mpoBefeHHsi KOHTPOJIbHOro Meponpusatusi: KonrtponbHyto pabory «Ciydaiinble
BEJIMYMHBD) CTYJEHTHI UIIYT HAa IPAKTUUYECKOM 3aHATUH | yac.

KpaTkoe conep:kanue 3a1aHusi:
KOHTpOHBHaﬁ TOYKa HaHpaBJICHa Ha OIICHKy OCBOCHHIA 3aKOHOB paCHpeILCHGHI/Iﬂ CTaHI[apTHI)IX
CIIy4aiiHBIX BEJTHYUH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTh: OCHOBHBIE 3aKOHBI 1.3HaTh 3aKOHBI pacIpPEEICHNs U YUCIOBBIE
pacnpeneneHus CIIy4alHbIX XapaKTEPUCTUKH JTUCKPETHBIX, HEIIPEPBIBHBIX
BEIINYUH CIIy4alHBIX BEJIMYHH, CXEMY HE3aBUCUMBIX MCIIBITAHU;

CTaHJIapTHbIE paCIPEICICHMUS;
2.CnyyaifHas BennurHa X UMeeT (PyHKIUIO
pacrpeieneHus

X
F(x) = {0,npux < O;E'HPHO <x<4;1,npux >4

Haitgute MaremaTnyeckoe OKUIaHUE ITOM CIIydalHOU
BEJIMYUHBI U BEPOSTHOCTH:

P(1 <X<2),P(X<3),P2<X).

3.I0ycts X = (x1, x2,...., Xn) — TUCKpETHAs ciay4aiiHas
BEJIMYMHA, Pl — BEPOSTHOCTH NOsBIIEHUs X1. Toraa
MaTemaTtrueckoe oxuaanne M(X) ciaydaifHON BeTHUHHBI
X paccuntbsiBaeTcs o hopmyre:

1)MX) =YL, x;&nbsp;p;

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

3IIMX) =X%, x;&nbsp;p?,

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

S

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucarnue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUs: PA00Ta BBITIOTHEHA MOJTHOCTHIO; B TOTHUYECKHUX
paccyXJICHHUSIX U 00OCHOBAHUSIX HET IMPOOEIIOB M OMIMOOK; B PEIICHUN HET MAaTeMAaTHIECKUX
OmMOOK (BO3MOKHA OJIHA HETOYHOCTD, OMKCKA, HE SIBIISIFOIIASICS CIEICTBUEM HE3HAHUS WU
HEMMOHUMaHUs y9eOHOTro MaTepuaa);

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
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Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HaAHUs: PA00Ta BBHITIOIHEHA IMMOJTHOCTHIO, HO
000CHOBaHUS IIATOB PEIICHUS HEIOCTATOYHBI; TOMYIIEHA OJHA ONTNOKA WU ABA-TPH HEJIOYETA B
BBIKJIaKaX

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakxmepucmuku blNOJIHeHUs] 3HAHUA: TONMYyIIEHbI 0oJiee OAHON OMMOKHU WK OoJee
JBYX- TPEX HEJOUETOB B BBIKIIAJKAX, HO YYAIIHICS BIaeeT 00s13aTEIIbHBIMU YMEHUSMU TI0
MpOBEPAEMOI TEME

KM-4. 3 cemectp KM-4 «TOKII»

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHuss KOHTPOJbHOro MmeponpusatTusi: Kourtponsayto pabdoty «TOKID»
CTYJEHTHI IUIIYT Ha IPAKTUYECKOM 3aHITUHU 2 yaca.

Kpatkoe cogepxkanue 3agaHus:
Beraucnute uHTErpaNt 0T GYHKINN KOMITJIEKCHOTO MIEPEMEHHOT0, Pa3IOXKHUTh (QYHKIHIO B PAJI
Jlopana B OKpECTHOCTH TOYKH, BBIYUCIUTD KOHTYPHBIA MHTETPAJl HUHTETPAJI C IIOMOILBIO
BBIYETOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE OIEpalldd C 1.3HaTh OCHOBHBIE MOHATHS U TEOPEMBI TEOPUH PSTOB
KOMILIEKCHBIMU YHCIIaMH; Jlopana; TOKII;
OCHOBHBIC TIOHSTUS U TEOPEMBI 2.IlpeacraButh B anredpandeckont popme

: . T
Teopu panos Jlopana; TOKII, Sin(g — 3m)

3.BbIuuciuTh MHTErpal oT GyHKIUU KOMIIEKCHOTO
HEPEMEHHOT0:

AB
j AB,p zdz,AB:z** =1+ i,zsb =0

AB @ b
4. pa3noxuth QyHKIMIO B psia JlopaHa B OKpecTHOCTH
Toukn z° = 2
0
. Z— 4'Zz—42
z) = sin(————
f2) = sin(—, 5

5.BeruncnuTs UHTErpai

[ o2l =35
z(z+1)' 2

6.BerunicnuTe MHTErpa

zZ — sinz
NN ———dz,|z] =2
A Z

Onucanune MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapaxmepucmuku 6blNOJHeHUs 3HaHUs: pab0Ta BBITIOIHEHA OJTHOCTHIO; B JIOTHYECKUX
paccyxJIeHHuSIX 1 000CHOBAHHSX HET MPOOEIIOB ¥ OIIUOOK; B PEIIICHUU HET MAaTEMaTHYSCKUX
omrOOoK (BO3MOKHA OJHA HETOYHOCTD, OITUCKA, HE SIBIIAOMIASICS CIIECTBHEM HE3HAHUS WITH
HETMOHUMAaHUs y4eOHOTO MaTepuaa);
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6bINOJIHEHUs 3HAHUA: PadOTa BBHITIOIHEHA MOJIHOCTHIO, HO
00OCHOBaHMS IIar0OB PEUICHUS HEIOCTATOYHBI; JIOMYIICHA OJJHA OMIMOKA WM JBa-TPH HEJI0YETa B
BBIKJIaJIKaX

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakxmepucmuku bINOJIHeHUs] 3HAHUA: TONMYyIIEHbl 0oJiee OAHON OMMOKHU WK OoJee
JBYX- TPEX HEJIOUETOB B BBIKIIAJKAX, HO YYAIIHICS BIaeeT 00s13aTEIIbHBIMU YMEHUSMU TI0
MpOBEPAEMOI TEME

KM-5. 3 cemectp KM-5 "MaremaTuyeckasi CcTaTUCTHKA"

®opmbl peanausanuu: [lucemennas padora

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguueckas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa  mpoBeleHMsi  KOHTPOJbHOrOo  Meponpusitusi:  KoHTposibHyro  paboty
«MareMaTuueckasi CTAaTUCTUKa» CTY/AECHTHI MUIIYT HA MPAaKTUYECKOM 3aHATHH | yac

Kparkoe cogepkanue 3aganus:
KonTponbHas Touka HarpaBjieHa OTpaOOTKY HaBBIKOB IIEPBUYHOM CTATUCTUYECKONH 00pabOTKU
JAHHBIX

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh:  monlydaTh — TOYEYHbBIE 1.1ana BeIOOpKa

OIICHKH rnapameTpoB 8.8 13.9 4.3 10.7 -7.0 84 -0.3 20.3 13.0 -15 7.6
pacrpeieneHus, CTPOUTH 16.5 6.6 -8.9 18.7

JOBEPHUTEIbHBIN  WHTEpBA  JUIA CrpymnmupoBaTh BEIOOPKY, 3alHCaTh CTATHCTUIECKHN
MaTeMaTHYeCKOro OXUAAHUSA W psi aOCONIIOTHBIX YaCTOT, OTHOCUTENBHBIX YacToT,
JTUCIIEPCUN HOPMAJIBHOT'O MOCTPOUTH rpapuk BEIOOPOUHOMN PyHKIIMU
pacripe1elIeHHOrO pacripesieieHusi, THCTOrpaMMy, CAEIaTh OLIEHKY
KOJINYECTBEHHOTO NpU3HAKA, MaTEeMaTHIECKOTO OKUJAHHS U TUCTICPCUH, BBIIBUHYTH U
HPOBOJIUTH IPOBEPKY MOJITBEPJUTh TMIIOTE3Y O BHJIE pacpeaesIeHus ¢
CTaTUCTHYECKUX THUIOTE3 MTOMOIIIBI0 KpUTepHs cornacust [lupcona.

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapaxmepucmuku 6bINOIHeHUsA 3HAHUA: paO0Ta BBHITIOIHEHA OJTHOCTHIO; B JOTHYECKUX
paccyxIeHUIX 1 000CHOBaHMAX HET MPOOEJIOB U OIMOOK; B PELIEHUH HET MaTeMaTUYeCKUX
omMrOO0K (BO3MOXKHA OJHA HETOYHOCTD, OITMUCKA, HE SIBIISTIOIASICS CIIEICTBHEM HE3HAHUS WITH
HEMOHUMAaHUs y4eOHOr0 MaTepuaa);

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6bINOJHeHUs. 3HaAHUsL: PadOTa BBIMOJIHEHA MOJHOCTHIO, HO
00OCHOBaHMS II1ar0B PEUICHUS HETOCTATOYHBI; JIOMYIICHA OJJHA ONIMOKA WM JIBa-TPH HEJI0YETa B
BBIKJIaJIKax

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
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Onucanue xapaxmepucmuku 6bINOIHEHUs 3HAHUA: TOIIYIEHbI Ooee OAHOM omMOKY Uiau boee
IBYX- TPEX HEJOYETOB B BBIKJIAIKaX, HO yJalllUIiCs BlIaJeeT 00s3aTeIbHBIMI YMEHUAMH 110
IIPOBEPSIEMOU TEME

KM-6. 3 cemectp KM-6 "IIpeodpa3zoBanue Jlanuiaca"

®opmbl peaauzanun: [Tucemennas padota

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa  mnpoBeleHUsl  KOHTPOJbHOrO  Mepomnpusitusi:  KoHTponbpHylo  paboty
«IIpeobpa3zoBanue Jlamnaca» cTyAeHThI MUIITYT HA MPAKTUYECKOM 3aHATHH 2 yaca.

KpaTlcoe coaepiKkaHuE 3aJaHUA:
BBIYUCIINUTD I[y OII€paiOHHBIM METOAOM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTb:  NpUMEHATh  ammapar l.npUMeHsATH anmnapaT onepanuoHHOI0 UCUUCICHUS
OTIEPALIMOHHOTO UCYHUCIICHUS 2.0mnepanmoHHBIM METOIOM PEIInTh 3a1a49y Komu
x+x=5x(0)=4,x0)=1
3.Haiitu n3zobpaxenue F(p) pynkuuu opurunana f(t) c
UCIOJIb30BaHUEM Ipaduka
f(t)=2,ectn 0<t<3

6,eciu 3<t<7

O,ecmn t<Oummut >7
4.0nepalimoOHHBIM METOI0OM pelInTh 3aaauy Ko
X +y=0y"+x=0,x(0)=1,y(0) =-1

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 8bINOJIHeHUsA 3HaAHUs: PA00Ta BBITIOTHEHA MOJTHOCTHIO; B TOTHUECKUX
pacCcyXJICHHUSIX U 00OCHOBAHUSIX HET IMPOOEIIOB ¥ OMIMOOK; B PEIICHUH HET MAaTEMATHUECKUX
OmMOOK (BO3MOKHA OJIHA HETOYHOCTD, OMHCKA, HE SIBIISIFOIIASICS CIEICTBUEM HE3HAHUS WU
HEMOHUMaHUs y4eOHOTro MaTepuaa);

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HaAHUs: PA00Ta BBHITIOTHEHA MMOJTHOCTHIO, HO
000CHOBAHHS MIAr0B PENICHHS HEIOCTATOYHBI; IOMYIIICHA O/THA OIMOKA WM JIBA-TPU HEJI0YCTA B
BBIKJIaIKax

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax. 60
Onucanue xapaxmepucmuku 6blNOJHEHUs. 3HAHUsL: JTOTYIICHBI 00Jiee OHOM OMIMOKHU WK OoJiee
JIBYX- TPEX HEJ0YETOB B BBIKJIAJIKaX, HO YUAIIUICS BIIaIeeT 00sI3aTeIbHBIMH YMEHUSIMH 110
MIPOBEPSIEMON TEME

KM-7. 3 cemectp KM-7 "YUnciieHHbie MeTOAbI"
®opmbl peanusanun: [lucemennas padbora

Tun KoHTpoBLHOr0 Meponpusitusi: Pacuetno-rpaguyeckas padora
Bec kouTposabHoro meponpusitust B bPC: 15
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IIpoueaypa mpoBefeHHsi KOHTPOJIbHOro meponpusitus: KontponeHyio paboty «YUucieHHbIe
METO/BI» CTYAEHTHI MUILYT Ha IPAKTUYECKOM 3aHATHH 2 yaca.

Kpartkoe conep:xanue 3aqaHus:
[TocTpoiiTe cxoasmuics U pacxXoaAIIUICS UTEPAIMOHHBIE MPOIIECCHI 10 METOIY TPOCTOM
utepanmu (Akodbn) s CJIIAY

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HAaTh: METOJbl  YHUCICHHOTO 1.3HaTh METOBI YNUCIIEHHOTO PELICHNs HEJTMHEHHBIX
pellIeHUs] HEIMHENHBIX YpaBHEHUI; YPaBHEHUI; IPSIMbIE U UTEPALIMOHHBIE METO bl PEIICHUS
IpsIMBIE U UTEPALMOHHBIE METOJbI CHCTEM JIMHEHHBIX aJire0pandeckux ypaBHEHUI
pellieHusT  CHUCTEM  JIMHEWHBIX 2.M300pa3ute reoMeTpu4ECKH IOBEIEHUE TIOCTPOEHHOIO
areOpanyeckux ypaBHEHUH uTepalroHHoro npouecca. Mzobpasure noseaeHue

npubnxeHuit mo merony 3eiiaens. s
reOMETPUUECKON MILTIOCTPALIUH HYKHO CAEaTh
HECKOJIbKO utepanui (2-3) mo npeajioxKeHHbIM
METO/AM.
(! +x%2 = -32x" +x°2 =0

22 11 2
3.Hcnonb3ys meroa HeroToHa (METOJ1 JIMHEapU3alum ),
[IOCTPOMTE UTEPALIMOHHBINA METOJ] IJIs1 PELIEHHS] CUCTEMBI
HEJIMHEHHBIX ypaBHEHUH
{cos(x—1)+y=15sin(y)+2x=1.6
4.11300pa3ute reoMeTpUUECKU IOBEJEHNUE ITOCTPOSHHOTO
UTEpaLMOHHOTO Mpouecca. M300pa3ute noseaeHue
npubmKeHu mo Merony 3eitaens. [l
reOMETPUUYECKON MIUTFOCTPALlUU HYXKHO CIENaTh
HECKOJIbKO UTeparuii (2-3) no npeanoxeHHbIM
METO/1aM.
{xi + x2222 = —3,2x1111 + x2222 =0
5.Ucnonb3ys meron HeroToHa (MeTo 1 TMHEapU3aLiN),
IIOCTPOMTE NTEPALMOHHBINA METOJ 111 PELIECHHS] CHCTEMBI
HEJIMHENHBIX YPAaBHEHUHN
fcos(x—1D) +y=15sin(y) +2x =16

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 8bINOJIHeHUsA 3HaAHUs: PA00Ta BBITIOTHEHA MOJTHOCTHIO; B TOTHUECKUX
paccyXJICHHUSIX U 000CHOBAHUSIX HET MPOOEIIOB M OMIMOOK; B PEIICHUH HET MAaTEMATHUECKUX
OmMOOK (BO3MOKHA O/THA HETOYHOCTD, OMKCKA, HE SIBIISIFOIIASICS CJIEICTBUEM HE3HAHUS WU
HEMMOHUMaHUs Y4eOHOTO MaTepuaa);

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUs: PA00Ta BBHITIOTHEHA MMOTHOCTHIO, HO
000CHOBaHMS MIArOB PENICHHS HEJIOCTATOYHBI; IOMYIICHA O/THA OIMOKA WIIH JIBA-TPH HET0YETa B
BBIKJIaJIKax

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 60
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Onucanue xapaxmepucmuku 6bINOIHEHUs 3HAHUA: TOIIYIEHbI Ooee OAHOM omMOKY Uiau boee
IBYX- TPEX HEJOYETOB B BBIKJIAIKaX, HO yJalllUIiCs BlIaJeeT 00s3aTeIbHBIMI YMEHUAMH 110
IIPOBEPSIEMOU TEME
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Jlates onpeneneHue npeaena GyHKIIMN B TOUKE.

2. I[aTB OIIPECACIICHUC!: CcOOCTBEHHEIE 3HAYEHUS U COOCTBEHHEIE BCKTOPBI JIMHEIHOTO oricparopa

3. Beruucnuts npenen pyaknuu:  lim In(1+6x)
) pea YHKIHH: x—0 arcsin(3x)
o 3
4. HaiiTu npou3BOAHYIO: y = cosVx?+5
dx
5. BeluMcCIUTh MHTETPAT: f TPy
x2+2x-3

6. UccrnenoBarh cucteMy JTUHEHHBIX anreOpanyecKux ypaBHEHHH (JoKa3aTh COBMECTHOCTb,

3anucarh QyHIaMEHTAIBHYIO CUCTEMY pelIeHu, 00I1ee penieHne CHCTEMBI):
x1 - xz + X3 =1
x2 - 3X3 = 0

IIpoueaypa nposenenus

3a MmoBeACHHUE HK3aMEHA OTBEYAET JIEKTOP. DK3aMEH MPOBOAUTCA NUCbMEHHO. CTyIEHTBI IMUILYT
orBeThl Ha Owmier 1,5 vaca. [lo ucTedyeHMM cpoka HamMcaHus, CTYJICHTHI cIaroT paboTsl. Bce
paboThl mpoBepsIOTCS Tpynmoil mpemnoxaBareneld kadeapsr BM. 3a oTBeT Ha KaXKIblid BOMPOC
ctaBsitcs 6amer: 1 -10 6., 2 - 106., 3 - 206.,4 - 20 6., 5 - 20 6., 6 - 20 6. Ilocne cymmupoBaHus

621JIJIOB, CTaBHUTCA 3K3aMCHAIIMOHHAas COCTaBJIAIOIIAasd.

l. Ilepeuens Komnemenyuil/unOUKaAmMopo8 U KOHMPOILHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 06

0Cc60€nUA 0ucuunﬂuubl

1. Komnerenuusi/Mnankarop: UJI-lonk-3 [Ipumenser maremaTuyeckuii annapaT aHaIUTHYECKOM

reOMEeTPHH, TUHEHHOH anreOpsl, AMPPepeHInaIbHOr0 U HUHTETPAILHOTO UCUUCIIEHUS (PYHKINN

OJIHOU IIEPEMEHHOMN

Bonpocsl, 3aganus
1.1 datb onpenenenue npenena GyHKIUN B TOUKE.

2.Jlate onpenenenne: COOCTBEHHBIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO orepaTopa

3.laTb omnpenenenue: ooLMe ypaBHEHHs MPSIMOM, KAHOHMUYECKUE YPAaBHEHMS ITPSIMOA,
napaMeTpuuecKue ypaBHEHUS MPsIMOT

4.Z[aTI> OMPCACIICHUEC: HOPMAJIBHOC YPABHCHUEC IINIOCKOCTH, YPABHCHHE IINIOCKOCTHU B OTPE3KaAX
S.Z[aTL OIIPCACIICHUC! 06mee YpaBHCHHE INIOCKOCTHU, YPABHCHUC IIJIOCKOCTH, HpOXOZ[HH.ICfI

yepes3 TpH 3aJaHHbIE TOUKU
6.late onpenenenue: @CP. JlaTh onpeaeneHre CTPyKTypbl 0OIIETo peleH s TMHEHHON
HEOJHOPOIHOM CUCTEMBI YpaBHEHUN

7.ChopmynupoBats Teopemy Kponekepa—Kanemnnu

8.ChopmynupoBaTh TEOpPEeMy O HETPUBUATHHOW COBMECTHOCTH JTUHEHHOM OTHOPOTHOM
CHUCTEMBI

9.ChopmynupoBarts npasmio Kpamepa

10. I[aTB OIIPCACIICHUC: paHT MaTpPHUIIbL. I[aTB OIPCACIICHUC! JIMHEMHO-HEe3aBUCUMas CUCTEMA

BEKTOPOB
11.JlaTe onpenenenue: CMEMIAHHOTO IPOU3BEACHUSI BEKTOPOB. [lepeuncnuth cBoiicTBa
CMEIIIaHHOTO MPON3BEIECHUS BEKTOPOB
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12. latp onpeneneHne BEKTOPHOTO MPOU3BEACHUS BEKTOPOB. Ilepeuncnute cBONCTBA
BEKTOPHOT'O ITPOU3BE/ICHUSI BEKTOPOB

13.JlaTe onpeneneHue: CKaIsIpHOro Npou3BeAeHMs BEKTopoB. [lepeuncnuth cBoiicTBa
CKaJIIPHOTO IIPOU3BE/ICHUSI BEKTOPOB

14.CpopmynupoBaTh GOpMYIIBI BEIUMCICHUS ONpEaenuTeNneii 2-ro, 3-T0, N-ro MopsaKOB
15./laTh onpenenenue: MaTpulla, YMHOXKEHHUE MaTPHIL

16.CopmynupoBath TeopeMy «JlocTaTOUHOE YCIOBHE CYIIECTBOBAHUS SKCTPEMYMa
17.date onpenenenue: popmyna Teitnopa, hopmyira MakinopeHa

18.Chopmymnuposats Teopemy Komm

19.ChopmynupoBats Teopemy Jlarpanxka. J[aTh reoMeTprUIeCKy0 HHTEPIPETALIUIO.

20. CpopmynupoBaTs Teopemy Poms. JlaTh reoMeTpu4ecKyr0 HHTEPIIPETALIUIO

21. JlaTh ompenesneHue: TOUYKH pa3pbiBa. JlaTb reOMETpUUECKYI0 HHTEPIIPETALIUIO

22 ]JlaTh onpeneneHne: BEpTUKAIbHAS aCUMIITOTA Tpaduka GyHKIMH, HAKIOHHAS aCHMIITOTa
rpaduka QyHKIUN

23.laTh onpeneneHue MpOU3BOIHON (YHKIIMH B TOUKE X

24. Jlatb onpeneneHue PyHKIUNA HEMPEPHIBHON B TOUKE X.

25. IlepeuncnuTh KAHOHUYECKUE YPaBHEHUS TTOBEPXHOCTEI BTOPOTO MOPSIKa

MaTepna.an AJIA IPOBEPKHU OCTATOYHBIX 3HAHUI

1.

Figure 1 HaliTK npepgen

OTtBeTsI:
BoiHecenue B yucnurese U 3HaMeHaTeNe 3a CKOOKy cTaplliel CTENeHH
Bepnpiii otBet: [Ipeaen paBeH 6€CKOHEUHOCTH
2 .BIuucianTh Npou3BoIHY0 QYHKIMHA Yy = x*
OTtBeTsI:
1) x*x 2) x*x(1+Inx) 3) xInx
BepHslii otBeT: 2
3.BbIuucauTh NpousBoaHyto GpyHkiuu: f(x) = sin®x
OTBeTHI:
1) sin2x 2) cos2x 3) sinx 4) cosx

Bepnsiit otBeT: 1

. . 3x2+x+1
4.Hax1oHHOI acHMIITOTOH rpaduka pyHKIMN y = ————— SBISETCA NpsMa:

OTBeTHI:
)y==x+42)y=3x+13)y=3x4)x=0

BepHnrriit otBeT: 2
1

x2+

5.Touka x=0 must pyukun f(x) = - SBIIACTCS:

OTBeThI:

1) Toukoit MakcuMyMa 2) TOUKOM MUHMMYMa 3) TOUKOi nmeperuda
Bepnpsiit otBeT: 1

6.YpaBHeHHe HOpMaHU K rpaduky GyHKiun y = e* B Touke X = 0 eCTb:
OtBerTsr:

Dx+y—1=02)y=x3)x=24)y—2x+14=0
Bepnpsiit otBeT: 1

7.VpaBHEHHE KacaTeIbHOM K TpadHKy QYHKIMH Y = X°> B TOUKE Xq = 2 €CTh:
OtBerTsI:

Dy—-12x+16=02)y=x3)y=24)x=2
Bepnpsiit otser: 1

8 .Beramcauts 4-10 npoussoanyro Gynkmum: f(x) = x3 + x2 + 7
OtBeThI:

1)2x2)03)6x4)75)-3
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BepHblii oTBeT: 2
sin5x

9.Berancnuth npeaen: lim
x—0 tg8x

OTtBeThI:
1) -1/32) 0 3) 1.5 4) 5/8 5) -2
Bepnplii otBeT: 4

. x342x2-7x
10.Beraucnuts npenen: lim ———
X—00

x3+3
OTtBeTsI:
1)-1/32)13)-24)055)0
Bepnsiit oteT: 2
. x?
11.BbrurcnuTs npeze: chl_T)Tll )

OTBeTHI:
1)-1/32)03)44)055) -2
Bepnsiit otBeT: 1

. x+2\%
12.Beraucnuts npexpen: lim (—
x—2 \Xx+1

OTBeTHI:
1) 16/9 2) 0 3) 8 4) -5/35) -2
Bepnsiit otBeT: 1
13.M0XHO 11 YMHOXHUTHh MAaTPHUILy Pa3MEPHOCTH 2X3 Ha MAaTPUILy Pa3MEPHOCTH 3X5
OTBeTHI:
1) Her 2) [la 3) He Bcerna
BepHusriii otBeT: 2
14.Cy1iecTBYIOT Jii B IPOCTPAaHCTBE 4 BEKTOPA, MONAPHO MEePIEHANKYISIPHBIX MEXKIY CO00i?
OTBeTHI:
1) Her 2) [la
Bepnsiit otBeT: 1
15.JIexxar nmu Toukm A(1,2,3), B(0,1,0), C(2,1,1), D(-1,1,0) B ogHOI 1m1ocKocTH?
OTBeTHI:
1) Her 2) [la
Bepnsiit otBeT: 1
16.Y xBagpaTHON MaTPUIIBI IBE CTPOKHU COCTOAT U3 €IUHMIL. UeMy paBeH OnpenennuTelb
MaTpPHILBI?
OTBeTsI:
1) 1 2) 0 3) Tpedyetcs nonoaHuTeNbHas HHGOpMaLUs
BepHusliii otBeT: 2
17.Hanucatp ypaBHEeHUE NpsIMOH, poxoasiie yepe3 Touky A(1;2;3) napannensHo
BekTopy a = (-2;3;0).
OTBeTsI:
DxI2=(y-1)3=z22) x-1)/-2=(y-23=(2z-3)03)xI-2=(y-1)[3=2/04)x=y=12
BepHsliii otBeT: 2
18.Hammcats ypaBHEHHUE TIOCKOCTH, cojiepkaniei ocu Ox, Oz:
OTBeThI:
Dy=02)y+x=33)z=44)x=0
Bepuniii otBeT: 1

19.Yemy paBeH 3JI€MEHT ayq AJIA MaTpULbl A = (é i)

OtBerTsI:
1)32)23)14)5
Bepnsiit otBert: 1
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3 5 2
20.Haittu onpenenurens Matpuipl A =1 7 9

4 12 11
OTBETHI:

1) 02) 8 3) 127 4) 232
Bepnsiit otBeT: 1

2. Komnerenuuss/Muaukarop: M/1-2onk-3 [Ipumenser MaTeMaTuueckuii anmapar TeOpuu
(YHKLUU HECKOJIBKHUX MEPEMEHHBIX, TEOPUH (DYHKIMH KOMIUIEKCHOI'O IEPEMEHHOr0, TEOPUU
psaoB, Teopun nuddepeHIuaNTbHBIX YpaBHEHUH

Bomnpocel, 3axanus
1. latb onpezenienue: onpeaesieHHOro nuTerpaia. Jlatb reoMeTpruiecKyr0 HHTEPIPETALINIO
2.JlaTh onpeneneHre: HeonpeaeIeHHOTO HHTerpasia

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHU

dx
1.Borancuts [ o3

OTtBeTsI:
1) In(x-3) 2) arctg(x—3) + C 3) 1/(x—3) + C 4) He cymiecTByeT
Bepnbsiit otet: 2

sinx

T
2.Borancruts 2 ¥ cosxdx

OTtBeTsI:
1)02)e3)e—14)e+15)1
Bepnpsiii oter: 3
3.BeraucnuTh miomans GUrypsl, orpaHUueHHON TUHISIMH: X=1; X=3; y=0; y=x
OTtBeTsI:
1)42)5/23)74)0
Bepnsiii otBerT: 1

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 8bINOJIHeHUsA 3HaHUs: PA00Ta BBITIOTHEHA MOJTHOCTHIO; B JOTHUECKUX
paccyXJICHHUSIX ¥ 00OCHOBAHUSIX HET IMPOOEIIOB M OMIMOOK; B PEIICHUN HET MAaTEMAaTHUECKUX
omMO0K (BO3MOKHA OJIHA HETOYHOCTD, OMHCKA, HE SIBIISIFOIIASICS CIEACTBUEM HE3HAHUS WU
HEMMOHUMaHUs y4eOHOTro MaTepuaa);

Oyenka: 4
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HaAHUs: PA00Ta BBHITIOTHEHA MMOJTHOCTHIO, HO
000CHOBAHMS MIAr0OB PEIICHUS HEIOCTATOYHBI; TOMYIIICHA O/THA OINOKA WIIH JIBA-TPH HEJT0YETa B
BBIKJIaIKaxX

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6blNOJHeHUs. 3HAHUsL: JTOTYICHbBI 00Jiee OHOM OMIMOKHU WK OoJiee
JIBYX- TPEX HEJ0YETOB B BBIKJIAJIKaX, HO yUalUICs BlIaJIeeT 00s3aTeIbHBIMH YMEHUSMHU 110
MIPOBEPSIEMON TEME
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

UTOrOBasl OLEHKAa 3a OCBOCHHME AMCLUUIUIMHBI OIpenesercss B cooTBeTcTBUM ¢ IlonoxeHuem o
OabHO-peUTHHIOBOM cucteMe i ctyaeHToB HUY «MOU»

2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH
IIpumep Onsera

1./laTe onpeneneHue ABOMHOTO UHTETpaia
2. late onpexnencaue nuddepeHInpyeMOCTH B TOUKE PYHKIIUU 2-X IEPEMEHHBIX
3. BeruucauTh miomaas Gurypsl, orpaHUYeHHON JTMHUAMU:

x? +y? + 8x = 0y = —/3x, &nbsp; &nbsp;y = 0
4.Hanucath ypaBHEHHE KacaTeIbHOM IIJIOCKOCTA M HOPMaJIA K TIOBEPXHOCTH B TOUKE
skcrpemyma:z(x,y) = x2 —xy — 2y2 —8x + 4y + 5
=n"

\/ﬁ N N N
6. Haiitu motok BektopHoro moiisi a: a = (x —2z)i + (x = 3y + 2)j + (5x + y)kuepes
YacTh IUIOCKOCTH X + Y + Z = 1, Jiexalryto B IEpBOM OKTaHTE
7.Peminth CMEIIaHHYIO 3a/1a4y JUIsl ypaBHEHHSI TEIUIONPOBOJHOCTH HA OTPE3Ke
Uy = 2Uyy, &Nbsp; &nbsp; &nbsp; u(x, 0) = sin3nx, &nbsp; &nbsp; &nbsp; u(0,t) =
u(8,t) =0

5. UccnenoBath Ha CXOMUMOCTD PSI: Ypeq

IIpoueaypa nposenenus

3a MoBeIEeHHE dK3aMEHAa OTBEYAET JIEKTOP. DK3aMEH MPOBOIAUTCS MUChMEHHO. CTYAEHTHI MUIIYT
oTBeTHI Ha Ounet 2 yaca. [lo uctedyeHnn cpoka HaMMCaHUs, CTYIEHTHI CIal0T paboThl. Bee paboThl
MIPOBEPSIFOTCS TPpyMMoi mpenojaBarenei kadenpst BM. 3a oTBeT Ha KaXKIblii BOMPOC CTaBATCS
6amnsr: 1-106.,2-106.,3-156.,4-156.,5-156.,6-156.,7 - 20 6. [Tocne cymmupoBanus
0aJTOB, CTAaBUTCS SK3aMEHAIIMOHHAs COCTABJISIONIAS.

L. Ilepeuens Komnemenyuil/uHOUKAmMopos u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbINAM 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Unankarop: NJ-2omnk-3 [Ipumenser maremarudyeckuii annapaTt TeOpHH
(GYHKIIMM HECKOJIBKUX MEPEMEHHBIX, TEOpUN (QYHKIUI KOMILIEKCHOTO IEPEMEHHOT0, TEOPUU
pAnoB, Teopun qudPepeHInaTbHBIX YpaBHEHUMA

Bonpocsl, 3aganus
1.OnpeneneHne Nporu3BOAHON (DYHKIIMH N-TMIEPEMEHHBIX 110 HAITPABICHUIO OCH
2. OmnpenienieHne YaCTHOM NMPOU3BOAHOM (PYHKIIMM B TOUKE
3. Onpenencare qudHEepeHIMPYSMOCTH B TOUKE (QYHKITHH 2-X TEPEMEHHBIX
4.HeoOxoaumoe ycnoBue auddepeHIupyeMocTH GPyHKIIMHN 2-X TePEMEHHBIX
5.ocraTouHsle ycnoBus auddepeHuupyeMocT QyHKIUU 2-X epeMEHHBIX
6.. Jlatb onpeseneHre U HaKcaTh YpaBHEHUE KacaTeIbHOM IIIOCKOCTH, YpaBHEHHSI HOPMaU K
MOBEPXHOCTHU B TOUKE
7.CopmynupoBathb mpaBuiio Au(GQepeHIrpoBaHus CI0KHON PYHKIUN HECKOIBKUX
NIEpPEMEHHBIX
8. Harucatb opMysibl AJ1s1 BBIYMCICHHS YaCTHBIX MPOU3BOAHBIX (DYHKIIMH, 3alaHHON HESIBHO
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9.113 noTeHMATBHOCTH BEKTOPHOT'O TOJIS CIIEAYeT?

10. Hanmucatp dopmyssl moaHbIX AuddepeHnnanoB 2-ro, 3-To, n-ro mopsaKa it yHKIuu 2-X
IIEPEMEHHBIX

11.0mnpenenenne TOYKA MaKCUMyMa, TOYKA MUHUMYMa (DYHKITUU 2-X TIEPEMEHHBIX
12.JloctaTo4Hble yCIOBHs SKCTpeMyMa (yHKIUHU 2-X IEPEMEHHBIX

13.Heo6xoaumoe ycaoBHe CXOIMMOCTH YHCIOBOTO Psija.

14. JlocTaTouHbIN IPU3HAK CXOAUMOCTHU MOJOXKUTEIBHOTO psiia. [IepBblil mpu3HaK CpaBHEHMUS.
15. JloctaTouHBIi MPU3HAK CXOUMOCTHU MOJIOKUTENBHOTO psiia. BTopoil nmpu3Hak cpaBHEHMUS.
16.JlocTaTo4HbIi MPU3HAK CXOAUMOCTH MOJIOKHUTETRHOTO psifa. [Ipu3nak Hamambepa.
17.JlocTaTo4HBIN TPU3HAK CXOAMMOCTH MOJOXKUTENbHOTO psfa. [Ipusnak Ko pagukaibHBbIi.
18. loctaTouHblili MPU3HAK CXOJAUMOCTH MOJIOKUTEeNbHOTO psina. [IpusHak Komm
WHTETPaJIbHbBIN.

19.Hamucats ¢popmyny Teiinopa i GpyHKIHN 2-X TepeMEHHBIX

20.IToTennuanpHOE BEKTOPHOE TT0JIE (OIpeIeieHue).

21.Crioco0pl BBIYMCIEHUS pPalyca CXOAUMOCTH CTETIEHHOTO PAJa.

22. OnpeneneHue poTopa BEKTOPHOTO IOJIA.

23.0mpeneneHne JBOMHOTO WHTETpaja

24. CpoiicTBa IBOWHOT'O HHTETpaJia

25.. TeopeMa o cpetHEM 3HAYCHHUH JUTSI IBOMHOTO MHTErpana ((hopMyIHpOBKa).

26. TeopeMa 0 BHIYMCIICHUH IBOMHOTO UHTErpaia B JEKapTOBBIX KOOPAUHATAX C IIOMOIIBIO
JIBYX TOCIIEIOBATEIBHBIX HHTETPUPOBAaHUH ((HhOPMYITHPOBKA)

27.Teopema 0 3aMeHE MEPEMEHHBIX B IBOWHOM UHTerpase (hopMylInpoBKa)

28.JIBOHOI MHTErpaj B MOJISPHBIX KOOPAUHATAX

29.0npenaeneHue TpOMHOTO HHTETpajia

30. [Ipusnak JleitOnuma.

31.CBolicTBa TPOMHOTO MHTETpajIa

32. Teopema o 3aMeHE IMEPEMEHHBIX B TPOMHOM HHTETpatie (PopMyTupoBKa)

33.TpoiiHOl UHTETpall B WINHAPUYECKUX KOOPANHATAX

34.TpoiiHoit uHTETpan B ChepUUECKUX KOOPANHATAX

35. ®opmyina ['puna (hopMynMpoBKa TEOPEMBI)

36. OmnpeneneHue MoToka BEKTOPHOTO TTOJIS

37.0npenenenne TMBEPreHIIMA BEKTOPHOTO MOJIS

38.16. Teopema Octporpazackoro-I"aycca (popmymupoBka)

39. Omnpenenenue UUPKYISIUNA BEKTOPHOTO OIS

40.Teopema O BbIUMCIEHUH TPOMHOTO MHTErpaja ¢ MOMOLIBIO TPEX MOCIE10BATEIbHbIX
UHTETpUpOBaHUi (hopMyIupoBKa)

41. Tunbl ypaBHEHHUH B YaCTHBIX MPOU3BOIHBIX.

42. TlpuBenieHre K KAHOHMYECKOMY BUly YPaBHEHHMI BTOPOTO MOPSIIKA.

43.YpaBHeHHE KOJIeOaHU CTPYHBI.
44.YpaBHEHME TEIUIONPOBOJHOCTH.
45.3anaqa /lupuxie Ha OTPE3KE U B KpyTeE.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1. Haiitu cymmy psiza Yo 25 328n_n+1
OTBETHI:

13

2)6,32

3)8

4)0

Bepnsiit otser: 1
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2.Pan ¥ r % L

2n+1
OTtBeTsI:
1)pacxonurcs
2)CXOaUTCS
Bepuriit otBerT: 1
3.Pan Y12 S;nzn
OTBeTHI:
1)pacxomurcs
2)cxoauTcst
Bepnsiit oteT: 2
4.Pan Y r & 7
- 2n+3
OTBeTHI:
1)pacxomurcs

2)CcX0aUTCs YCIOBHO
3)cxoautcst abCOMIOTHO
BepHusriii otBeT: 2
5.YpaBHeHHe KacaTeabHOM II0CKOCTH K MOBEPXHOCTH Z = x2 + y2 B Touke (1; 1) ecTh:

OTBeTHI:
Dz—-2x—-2y+2=0
2)2=X+y
3)z=0

Bepnsiit otBeT: 1

6.Touka X = 1, y = 0 sBasercs s pynxuuu f = x2 + y? — 2x
OtBeTsl:

1 )Toukoit MUHMMYMa

2)TouKOl MaKCUMyMa

3)Toukoii neperuda
Bepusiii otBert: 1

2
7 Periennem 3anaun Komu y' = % + 37 &nbsp;, &nbsp; y(1)&nbsp; = 2 sBusercs:

OTBeThI:
1)y=3x+1
2)y=-x+C
3y=4
4)y=2x
Bepnslii otBeT: 4
8.Pemenue 3amaun Kommy " +y =1, y(0) =1 ecTs:
OTBeTHI:
1)y=1
2)y=3x+2
3)y=-2x+C
4)y=x+C

Bepuniii otBeT: 1
1

G

4 2
9.Boruucynts unrerpan [, dx f]

OTBETHI:
1)16
2)-2
3)In5
4)In(25]24)
5)inl
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BepHplii oTBeT: 4

10.BpranrciuTh HHTErpal foz dx fo 2x=at dy f03 z\x? + y?dz
OtBeThI:

1)8

2)-3

3)0

4)15

Bepnsiit otBeT: 1

11.Beraucnuts miomanb GUrypel, OorpaHUI4eHHON KpUBBIME: X=4; y=X; Xy=4
OTtBeTsI:

1)36

2)6-4In2

3)1+In4

4)-1+2In3

5)-14
Bepnbsiit otBet: 2

- - -

12.HaiiTi OTOK BEKTOPHOTO MOJIA a=xi + yj + zk yepe3 BHEIIHIOIO CTOPOHY OOKOBOM
IOBEPXHOCTH WIIMHAPA X2 + y? = 4, OrpaHUYEHHYIO MI0cKoCTAMH z=0, z=3
OTBeTHI:
1)0
2)211
3)2411
4)-T1
5)1211
Bepnpsiii oter: 3

13.Berauciuts paboty cunosoro nons F = (x2 + 2xy)i + (x% + y?)j Bnosns napaGonsl y =
x2 o1 M(0,0) no N(1,1)
OTBeThI:
1)2
2)0
3)-0,5
4)5/3
5)0,25
BepHnslii otBeT: 4

14.Haiitu poTop BekTOpa a=(x%+ yA)i + (2 +2%)j + (22 + x¥)k
OTBeETHI:

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

2)(x.y.z)

3)(2z,y,2x)

4)('X’22!y)

5)(0,0,0)
Bepnpsiit otser: 1

15.0npenennuts TN ypaBHEHUS:

du du du . Ju

6x+ 6x6y+6y 6y+u_0
OTtBeTHI:

1) mapabonuyeckuit; 2)runepOoInIecKuii; 3 ) ITHITUYECKUH.
Bepnsiit otBert: 1

16.0Onpenennuts TN ypaBHEHUS:
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ou 4 ou
0x

CRA
oxdy “ay “ay "7

OTtBeTsI:
1 )mapabonnyeckuii; 2)runepOoInIecKuii; 3)UTHIITUYSCKUH.
Bepnsiit oteT: 2
17.CobctBeHHbIMU 3HaUeHUsIME 3a1auu [Typma-JInyBmmis y(x) + Ay(x) = 0; y(0) =
y(m) = 0 sBAsrOTCA:
OTtBeTsI:
VkmkeZ 2)k,keN 3)(k+05),keZ
Bepnsiit oteT: 2
18.Pemienne kpaeBoii 3a1a4u JIJ1s1 ypaBHEHUS! TEIJIONPOBOJHOCTU

] ] .
6—1; — a% = 0;u(x,0) = sinx; u(0,t) = u(m,t) = 0 umeer Bux
OTBeETHI:

Du(x,t) = esinx
2)u(x,t) = esinx
3u(x,t) = esinmx

Bepnsiit otBeT: 1
19.Pemienne kpaeBoii 3a1a4u ISl ypaBHEHUS! TEIJIONPOBOJHOCTH

] ] 3
%_ a% =0;u(x,0) = cos;x;u(O, t) = u(mt) = 0 umeer BUA
OTBeETHI:

Du(x, t) = %ecos%x
Qu(x, t) = %esin%x

u(x, t) = esin%x

BepHplii oTBeT: 3
II. Onucanue wikanvt oueHuBanus

Ouyenxa: 5
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 95
Onucanue xapaxmepucmuku 6bINOIHeHUsA 3HAHUA: PaO0Ta BBHITIOIHEHA MOJTHOCTHIO; B JOTHYECKUX
paccyXIeHUIX 1 000CHOBaHMAX HET MPOOEJIOB U OIIMOOK; B PEIIEHUH HET MaTEMaTHUECKUX
omMrOOK (BO3MOKHA OJHA HETOYHOCTD, OITMCKA, HE SIBIISIONIASICS CIECTBHEM HE3HAHUS WIIH
HEMOHUMAaHUs y4eOHOro MaTepHana)

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakxmepucmuxu 6bINOJHeHUs 3HaHUs: PAOOTa BHIOIHEHA MTOJTHOCTHIO, HO
000CHOBaHMS I1aroB PELIeHNs HEOCTaTOYHBI; JIOMYIIEeHa OHA OLINOKa WM JBa-TPH HEA0YEeTa B
BBIKJIAJIKaX

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuku 6bINOIHEHUs 3HAHUA: TOIYILEHbI Ooee OAHOM omMOKU uian Oolee
JIBYX- TP€X HEJIOUETOB B BBIKJIAJKAX, HO YJalUiics BilaaeeT 00s3aTeIbHBIMU YMEHUSIMHU 110
IIPOBEPSIEMOU TEME
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

HUTOroBas OILICHKA 3a OCBOCHHEC MUCHUIINIMHBEI OIIPCACIIACTCA B COOTBECTCTBHU C Ilonoxenuem o

OayIbHO-pEUTUHIOBOM cucteMe i cTyaeHToB HIY «MOW».
3 cemecTp
®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsera

1. KommuiekcHble yncia, AeUCTBUS ¢ HUMH. PaznuuHbie GOpMBI 3aKcH, U3BICUCHUE KOPHS

U3 KOMIUIEKCHOTO YHCIIA.
. Z
2. ®yskmmo f(z) = sin ~—;Pa3JI0KHTD B PsJl JlopaHa B OKpECTHOCTH TOUKH Zy = 3

z3

. BblumcanuTs MHTETpAN 10 3aMKHYTOMY KOHTYPY: f|z_ l=2 701
,&nbsp; &nbsp; x(0) = 1

. KonTposnep npoBepsieT u3/eus Ha CTaHAapTHOCTh. BEpOATHOCTH TOTO, YTO U3/ICITHE
cTanaapTHo, paBHa 0, 9. HailTu BEpOSATHOCTb TOTO, YTO U3 JABYX MPOBEPEHHBIX M3ICIHI

TOJIBKO OJHO CTaHAAPTHOC.

3
4
2
5

6. OI.[GHI/ITC qucJiio p8.36I/ICHI/II71 OTPE3Ka UHTCTPUPOBAHUA TJIA HpI/I6J'II/I)K€HHOI‘O BBIYUCICHUA

4 . -
uHTerpana | . Inxdx no ¢popmyrne tpanenuii ¢ TouHocTbI0 £ = 10 4

IIpoueaypa nposenenust

OnepauHOHHL_IM MeToIoM pemuTh 3anauy Kommu x + 25x = 50, &nbsp; &nbsp; x(0) =

3a MoBeIEeHHE dK3aMEHAa OTBEYAET JIEKTOP. DK3aMEH MPOBOIUTCS MUChMEHHO. CTYAEHTHI MUIIYT
orBeThl Ha Ouner 1,5 waca. Ilo ucreyeHuu cpoka HamMcaHUs, CTYACHTHI claloT paboThl. Bce
paboThl TIPOBEPSIIOTCS TPYMNIoOW mpenogaBaTeneit kadenpst BM. 3a oTBeT Ha Kaxblii BOMPOC
ctaBsitcs 6amier: 1 -10 6., 2 - 106., 3 - 206.,4 - 20 6., 5 - 20 6., 6 - 20 6. Ilocne cymmupoBaHus

6aJ'IJ'IOB, CTaBHUTCA 3K3aMCHAIIMOHHAs COCTaBJIAIOIIAA.

L. Ilepeuens komnemenyuit/uHOUKaAmMoOpPo8 u KOHMPOAbHBIX 60RPOCOE NPOGEPKU PE3YTbM AN 08

oceoenun ducuunﬂunbl

1. Komnerenuusi/Muankarop: NJ-2omnk-3 [[ppumenser maremMaTndeckuii anmapaT TEOPHH
(YHKLIUU HECKOJIBKHUX MEPEMEHHBIX, TEOPUH (DYHKIIMH KOMIJIEKCHOT'O IEPEMEHHOT0, TEOPUU
pAn0B, Teopuu AU PepeHnanbHbIX YpaBHEHUN

Bomnpocel, 3axanus

1. KommnekcHble yncina, aelcTBus ¢ HUMH. Pa3nuunblie (opMbl 3a1IMCH, U3BJICUEHHE KOPHS U3

KOMIIJICKCHOI'O 4HcCJia.

2. IlonsiTre hyHKIIMK KOMITIIEKCHOTO TiepemenHoro. [Ipexen. HenpepsiBHOCTE. OCHOBHEIE

dIIeMEHTapHbIE PYHKIIMH U UX CBOHCTBA.
3.Teopema noio0ust i ipeoOpazoBanus Jlamaca. TeopeMa cMemeHus (3aTyXaHus ) JUIs
npeoOpaszoBanus Jlamnaca. Teopema 3amasapIBaHus s mpeoOpazoBanus Jlamnaca.

4.BoccTaHOBIIEHHE OPUTHHAJIOB 110 U3BECTHBIM H300pakeHUsIM. Pemenue nuddepennmaibHbIX

ypaBHCHI/Iﬁ ONCpalluOHHBIM METOAOM.

5.Tabnura nzoopaxenuid. [Tonsitue cBéptru. [IpeodpazoBanme Jlammaca ot cBépTku. Dopmyna

Jroamerns.
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6.Teopema 00 UHTErpHPOBAHUH H300paKeHUs A mpeodbpazoBanus Jlamnaca. Teopema 00
MHTETPUPOBAHUU OpUTHHANA JUId TpeoOpa3oBanus Jlamnaca.

7. ®yaknus-opurunai. [Ipeodpasosanue Jlamnaca. JInneitabie cBoiicTBa mpeoOpa3oBaHusl.
8.Teopema Komm o BeiueTax v €€ NpruMEHEHHE.

9.IloHsATHE BBIYETA AHANUTUYECKOH PYHKIIH B 000011 Touke. DOpMyIIbI 1151 BEIYUCICHHS
BBIYETOB.

10. M30omupoBaHHbIE OCOOBIE TOUKHM aHATTUTHUECKON (DYHKINH, X Kiaccuuranus. Psy
JlopaHa B OKpeCTHOCTH 0COOOM TOYKH.

11.Psin Jlopana u KonbLo cxoauMocTu. Teopema o pa3inoKeHNU aHATUTUIECKON (PYHKITUH B
psan Jlopana (popmyupoBka).

12. Paznoxxenne aHanuTUIeckoi (GyHKIUU B cTenieHHOH psin. Kpyr cxomumoctu. Paamnyc
cxoaumoctu. Psna Teitnopa.

13.1urerpansHas Gpopmyna Komu. @opmyssl 11t Tporu3BOAHBIX (0€3 J0Ka3aTeNIbCTBA).
14. Teopema Ko 06 uHTETpasie OT aHATUTHIECKOW (PYHKITUH.

15. UHTerpan oT pyHKIHH KOMILJIEKCHOTO IepeMeHHOro. ETo CBOWCTBA U BBIYUCIICHUE.
®opmyna Herotona-JleitOnua.

16. IIpou3sBoaHas PyHKIIMH KOMIUIEKCHOTO repeMeHHoro. [loHsaTre aHamuTHieckon (GyHKINH.

Vcenosus Komu-Pumana.

17.Teopema o muddepeHmpoBanny n300paxxeHus As mpeodpazoBanus Jlamnaca. Teopema o

muddepeHIMpoBaHUN OpUTHHANA Ui TpeoOpa3oBanus Jlamnaca.

MaTepI/IaJ'[bI AJIS MIPOBEPKHU OCTATOYHBIX 3HAHUHA

1. SBnsiercs mu pyHkuus GpyHkipein-opuruaanom f(x) = ﬁ

OTBeTHI:
Hda
2)Her
Bepnbiit otBeT: 2
2.Pemuts 3agauy Komm onepanrionssiM MetotoM X +x =1, x(0)=-1,x’(0)=0
OTBeThI:
1)x(t)=t-sint
2)x(t)=2t-cost
3)x(t)=cost+t
4)x(t)=sint-cost
Bepnsiit otBeT: 1

sinx

dx

+00
3.Bbrumciute [ 0 .

OTBeTHI:
1)SI1
2)0
3)2i
DI1/2

BepHnplii otBeT: 4
dx

4 .BBEIYUCIATH am_dx
fO %—cosx
OTBeTHI:
10
2)211
3)8I1/3
4)0,75

BepHnsiit otBeT: 3
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2. Komnerenmuss/Muaukarop: M/1-3onk-3 [Ipumenser maTeMaTuueckuii anmapar TeOpuu
BEPOATHOCTEW U MATEMATHYECKON CTaTUCTUKU

Bomnpocel, 3axaHus
1. OcHoBHBIE HOPMYITBI KOMOMHATOPUKH
2. CTaTUCTUYECKOE U KIIACCUIECKOE OTPECIICHUS BEPOSITHOCTH.
3. Teopema ciioxeHus1 BEposITHOCTEH. TeopemMa YMHOKEHHUS BEPOSTHOCTEH.
4.®opmyna nosnHoi BepositHocTU. Dopmynbl baiieca.
5.Cxema He3aBUCHUMBIX UCIIBITAHMIA.
6.Dopmyna bepuyiu.
7. IIpocreitmmii motok codbiTuii. ®opmyna Ilyaccona. .
8. CnyuaiiHble BeTMUMHBI TUCKPETHBIE M HETIPEPHIBHBIC

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.HaiiTu BEpOsSTHOCTH TOTO, YTO CPEIU 6 KapT, B3ATHIX HayJady U3 KOJoAbl B 36 KapT, OyaeT
pPOBHO 2 Ty3a

OTBeTHI:
c*4 o332 c*4 c3%32 %4 3232
1 44 323, 2 4,4 323, 3 44 323,
3636 cbe cle
3636 66 66

Bepnsiit otBeT: 1
2.13 simuka, comeprkamniero 4 0enbiX U 3 YepHBIX I1apa, BeIHYIU Hayran 2 mapa. Kakosa
Tenepb BEPOSITHOCTh BBIHYTH O€JbIH IIap U3 3TOTO SIIUKa?

OTBeTHI:

1)2~ 05714 2)~ 1,7500 3) ~ 0,1429
Bepnsiit otBeT: 1
3.3a5aH psiz pacnpenencHus IMCKPETHOM ClIy4aifHON BeUYUHBI X:

X 1 [3 [5]7
PX)[01]03[C02

Omnpenenuth Bennuuny nocrosiuaoi C. Haiitu M(X), D(X), P(X<4).
OtBeTsI:
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
BepHplii oTBeT: 3
4.Crryuaitnas BenmnurHa X MeeT (PyHKITUIO TIOTHOCTH BeposTtHocTH f(x) = [Cx,x €
[0,2];0,x & [0,2]
Omnpenenuth Bennuuny 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(¥2<X<3/2).=5/3
BepHnblii oTBeT: 3

3. Komnerenuusi/Muaukarop: N/I-4omk-3 [Ipumenser maTemaTuueckuii anmnapar YMCICHHBIX
METO/I0B

Bonpocsl, 3aganus
1 .Pemenne HeNMMHENHBIX YpaBHEHUH.
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2. CKOpOCTb CXOAUMOCTH.
3.Meron 6uceknuu. Meton HeroTona. MeTos ceKymux.

4, Pemmienne CJIAY. Ilpsmbie u uteparmonasie MeToasl. Metoa ["aycca. Meroa mpocThix
utepauuii. Meron 3einens.

5.YucnenHoe uHTErprupoBaHue. MeTo bl IPAMOYTOJIbHUKOB, Tpanenuii, CuMIicoHa.

6.Yucnennoe quddepenuupopanue. Pemenne 3anaun Komm. Meton Diinepa. Meron Pynre-
KytThI.

Matepuabl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.Yka3aTh KOMTUYECTBO BEPHBIX HUDP MPUOINKEHHOTO YHUCTIA.
a = 473.45122&nbsp; &nbsp; &nbsp; Aa = 0.01
OTBeTHI:
1) 1;2) 0;3) 3;4) 5 BOCHOIB30BATHCS OINPEICIEHUEM BEPHOM U (PBI
Bepnpiii otBeT: 4
2.3HaueHus X ¥ Y 3aJlaHbl CO BCEMH BepHbIMU LH(pamu. Yka3aTh aOCOIOTHYIO OTPEUTHOCTh
st Gynkunn f(x,y)
x = 2.5378&nbsp; &nbsp; &nbsp;y = 2.535&nbsp; &nbsp; &nbsp; f(x,y) =x—y
OTBeTHI:
1)0.11; 2) 0.0011; 3) 0.0000011:4) 0.0017 Bocmosib3oBaTbcs (GOPMYIOi BEIUMCICHUS
MOTPEITHOCTH 3HAYCHUS (PYHKIIMH HECKOIBKUX IMEPEMEHHBIX
Bepnbsiit otet: 2
3.0npenenuTh Kak BeAET ce0si METO MPOCTON UTEpALlUU VISl IMHEMHOW CUCTEMBI.
{100x + y = 102; x + 200y = 202
OTBeTHI:
1) cxomurcs; 2) pacXxoaUTCA.
Bepnsiit otBeT: 1
4.CTeneHb HHTEPIOSIIIMOHHOTO MHOTOWIeHa Jlarpanxka, KOTOPhIF MOKHO TOCTPOUTH AJIs
TaOJIMYHON (DYHKIIWH, 33/TaHHOHN YEThIPhMS 3HAYCHHSIMH, pPaBHA!
OTBeTsI:
11;2)2;3)3;4) 4,55
BepHslii otBeT: 2

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 6bINOJIHeHUsA 3HaHUs: PA00Ta BBITIOTHEHA MOJTHOCTHIO; B JOTHUECKUX
paccyXJICHHUSIX ¥ 00OCHOBAaHUSIX HET IMPOOEIIOB M OMIMOOK; B PEIICHUN HET MAaTEMAaTHUECKUX
omrOOK (BO3MOKHA OJIHA HETOYHOCTD, OMKCKA, HE SBJISIFOIIASICS CTIEACTBUEM HE3HAHUS WU
HEMTOHUMaHUs Y4eOHOTrO MaTepuaa)

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HaAHUs: PA00Ta BBHITIOTHEHA MMOJTHOCTHIO, HO
000CHOBAHHS MIAr0OB PEIICHHS HEIOCTATOYHBI; IOMYIIICHA O/THA OIMOKA WIIH JIBA-TPH HEJI0YETa B
BBIKJIaJIKaX

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 60
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Onucanue xapaxmepucmuku 6bINOIHEHUs 3HAHUA: TOIIYIEHbI Ooee OAHOM omMOKY Uiau boee
IBYX- TPEX HEJOYETOB B BBIKJIAIKaX, HO yJalllUIiCs BlIaJeeT 00s3aTeIbHBIMI YMEHUAMH 110
IIPOBEPSIEMOU TEME

111. Ilpasuna évicmasnenus umozo80i OyeHKu no Kypcy

HToroBast olleHKa MO KypCY BBICTABIJIIETCS COTJIACHO OLIEHKE IIPOMEXYTOUHOHM aTrrecrauuu 3a 3
CeMecTp.

42



