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JIner akryamusauun paboueii nporpamme

L
PaGouas nporpamma nepecMotpena, obcyxzena u oo6pena ana peamuzanny B 2020 - 2021
y4eOHOM roay Ha 3aceaHuu kaenper IIpuknansoii MateMaTukn 1 HHPOpPMATHKH

IIpotokon ot 01 %2020 r. Ne 1
3aB. kadpespoi - ~ 10.A. Ussekos

Pabouas nporpamma nepecmorpena, obeyxkaena n onoGpena ans peanusamun B 2021 - 2022
yueOHOM rojy Ha 3aceaHuu Kapempsi [pukrannoit marematuxn u urpopmaTHku

[Mpotokon or 12 oktsabps 2021 r. Ne 3
3aB. xadeapoii | Z/’ 10.A. Uzsekon

4
Paboyas nporpamma nepecmorpena, obcyxueHa n oxobpena g peamsarun B 2022 - 2023
yueOHOM rozy Ha 3aceiannu kadenpsl lpuknaznoit marematiky u urpopmarmky

Ilporokoin ot = 20 r N
3aB. kaeapoii I0.A. Ussekos

Pabouas nporpamma NepecMOTpeHa, obCykaeHa u 0n00pena /Ui peanmamuy B 2023 - 2024
yueOHOM rojty Ha 3acenanum kadeapsi IpuknaaHoit MmaTemaruky u HHpOpMaTHKH

[lporokonm ot __ 20: - F. N
3as. kadeapoit IO0.A. U3sekor




1 esiu ocBOCHUSI IMCHUIIIMHBI (MOY/JIs1)

Lenpto OCBOEHUS AUCHUIUIMHBI «MaTeMaThKay SBISETCS OpPHEHTalHs Ha oOydeHue
CTYIACHTOB HCIIOJIb30BAHUIO MATEMaTUYECKMX METOJIOB IPU OCYILECTBICHUH IPOLIECCOB:
IIPOM3BOJICTBA, IEpeNayu, paclpeleleHus, NpeoOpa3oBaHus, MPUMEHEHHUS U YIPaBJICHUS
MIOTOKAMH 3JIEKTPUYECKOM SHEpPruM U DJIEMEHTOB, allapaTroB, YCTPOWCTB, CHUCTEM M HX
KOMITIOHEHTOB, PEAJIN3YIOLINX BhILIETIEPEUNCIEHHBIE IIPOLECCHI.

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPorpaMmsl

Huctunnuua MaremaTuka BXOIUT B 00sA3aTelbyl0 dYacTh Y4YeOHOro IUIaHa
00pa30BaTeIbHOM IPOrpPaMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbI  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
chopMUpOBaHHBIC B pe3y/IbTaTe U3yUEHUS AUCITUTUTNH/ IPAKTHK:

Huctunnuua Marematnka BXOAMT B 0a3oByl0 dYacTh Oyioka 1 oOpa3oBarenbHOU
IIPO-TPaMMBI.

OcBoenne )IaHHOﬁ JUCHUIIIMHBI TPEANOJIaract, 4YTo B pE3yjabTaTC U3YUYCHUS IIKOJIBbHOI'O
Kypca MaTeMaTHKH O0y4JaroIMUCs uMeeT CHOPMHUPOBAHHOE TIPEICTABIICHUE O MaTEeMaTUKE Kak
YHHUBCP-CAJIbHOM $3BIKEC HAYKH, 00 nacdax U METogax MareMaTuku, BJIIaACCT MaTCMAaTHYCCKUMHU
S3HaAaHUSAMH WU YMECHUSAMH, COOTBCTCTBYIOIINMHA d)enepanLHOMy KOMIIOHCHTY T'OCYAapCTBCHHOT'O
cTaHJapTa 00IIero oopa3oBaHus, UMEET PA3BUTOE JIOTUYECKOE MBIIIICHHUE, MPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a1aeT BHICOKUM YPOBHEM aJITOPUTMHUYECKON KYIbTYPBHI.

3HaHus (YMEHHUS, BJIAJICHUs), TOTYYECHHbIE TIPU U3YyYEHUH JaHHOM AUCUHUILUIMHBI OyIyT
HEOOXOIUMBI JJIS W3Y4YECHUs IUCUUIUIMH/MpakTuk: Teoperuueckas mexaHuka, [Ipuknaanas
MEXaHHKa, XuMHs, TeOopeTHYeCKHMe OCHOBBI JJIEKTPOTEXHUKH, Maremartuueckue 3agadyu
SHEpPreTuKu U npuMenenne JDBM, Matemarndyeckoe MOACIMPOBAHUE B AIEKTPOIHEPrETUUECKUX
cucTemMax

3 KomnereHuuu odyuyarwuerocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHUS

JUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pe3ynbTaTte ocBoeHus AUCHUIUIMHBI (Moayis) «MaTtematukay o0ydaroniuiics: JoIKeH
00Ja1aTh CIeAYIOIIMMHI KOMIIETEHIUSIMU:

Ko nanukaTtopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

OIIK-3 CriocoOeH MpUMEHSTh COOTBETCTBYIOIIUN (PU3UKO-MAaTEMaTHUECKUN ammapar, METOIb
aHallM3a M MOJETUPOBAHUS, TEOPETUUYECKOTO U HKCIEPUMEHTAIbHOTO HCCIEA0BAaHUS MpU
penieHny npodeccHOHaIbHbBIX 3a1a4

OIlK-3.1 Hcnonb3yer MeToapl aHanmu3a W MOJCIMPOBAHUSA TMPU  pEHICHUU
npodeccHOHANBHBIX  33/a4, MOJCIUPOBAHMM M  MPOCKTUPOBAHUU
YHEPrOCUCTEM

OIIK-3.2 CnocobeH MNPUMEHATh COOTBETCTBYIOIIMH  (DU3MKO-MaTeMaTHUECKH
anmapar IMpH TEOPETUYECKOM M SKCHEPUMEHTAJIbHOM HCCIEI0BAaHUU B
PELICHUH 33/1a4 3HEeprocOepekeHus




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 15 3adernpix equnui 540 akan. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 38,8 akaj. 4acos:
— ayuTopHas — 32 akajl. 9acoB;

— BHeayuTopHas — 6,8 akaj. gacoB

— camocTosTenbHas padbota —479,9 akaz. 4acos;
— IMOATOTOBKA K 9Kk3ameny — 21,3 akan. gaca

@Popma aTTeCTalMy - 3a4€T C OLEHKOM, 3K3aMEH

AynuropHast I =
KOHTaKTHasd pa60Ta E E ®Dopma TeKyLero
S B
B aKaj. 4acax 5] U KOHTPOJIS
Paznen/ Tema g, ( A ) E R . e Kon
> 3 © | camocrosiTensHO# | ycmeBaeMocTH U
JIACIUTUTAHBI % E = . | xommeTeHmn
o & paboThI MPOMEKYTOTHON
na6. | mpaxr. | € .3 ATTCCTALIIH
Jlex. 5 c 0
3aH. 3aH. | QO &
1. Jluneiinas anrebpa
CaMOCTOSITENBHOE
u3y4yeHue
JIUTEPaTyphbl
COCTaBJICHHE
Koneriexra KOHCYJIbTalluM 1O
o BoinonHeHue KP Y
1.1 Matpunpl U JEUCTBUS . pemennto KP Nel,
Nel «JIunetinas,
Haa Humu. OmnpenenuTenb MPOBEPKA PEIICHUS OIlK-3.1,
. 0,5 0,5/0,51( 15,15 BEKTOpHAs
MaTpUIBl U €ro CBOMCTBa anre6pa 1 KP Nel OI1K-3.2
OO6patHas MaTpula. 9acTbh - MaTPHLBI U
P TpHn aHaJMTHYECKast ( Tpum
OIPEICITUTEITH)
TEOMETPHSL.
Juddepeniuans
HOE UCYHCIICHHE
(hyHKLIMM OTHOM
1 TepeMEHHO0ID)
CaMOCTOSITENBEHOE
u3ydeHHe
JIUTEPaTyphI
. COCTaBJICHHE KOHCYJIbTalluH 1O
1.2 Cucrembl JIHHEHHBIX
KOHCTIEKTa pemrenuio KP Nel,
anreOpanvecKux
o BoinonHeHue KP | mpoBepka pemienus
YpaBHEHUH. Pemenne N
N Neol «JIunetinas, KP Nel
CHCTEM JIMHEHHBIX OIlK-3.1,
0,5 0,5/0,51( 15,15 BEKTOpHAs (4acTpb - CUCTEMBI
anreOpanvecKux o OIlK-3.2
. anrebpa u JIUHEHHBIX
ypaBHeHHUH 10 (opMynaMm
aHaJMTHYECKast anreOpamIecKux
Kpamepa, MaTPUYHBIM o
TEOMETpPHSL. YpaBHCHUIN)
MeTonoM, Meronom ["aycca
Juddepeniuans Tecr
HOE UCYHCIIEHHE
(DYyHKIIUHU OTHOM
TepeMeHHOID)
Uroro no pazneny 1 1/11 | 30,3
2. BekrtopHas amrebpa

AHAJINTUYCCKas r€OMETPpU




2.1 BexropHas anrebpa:

CaMOCTOSITCIIBHOE
U3y4eHHE
JIUTEPATypPbI
COCTaBJICHHUE
KOHCITEKTa
BeInojiHenne KP
Nel «JIuneitnas,

KOHCYJIbTALIUH 110
pemennio KP Nel,

JINHEMHBIE W HEIWMHEWHbIE OIIK-3.1
OMEpALIH HAL BEKTOPAMH 0,5 0,5/0,51( 15,15 BEKTOpHAs MpOBEpPKa PEIICHUS OIK-3 2’
patiiy P anrebpa u KP Nel '
Y MX CBOMCTBA.
AHAIUTHYECKASI (4acTpb - BEKTOPHI)
TEOMETPHSL.
Juddepennmans
HOE UCUYHCIICHHE
(GYHKIMU OTHON
MEPEMEHHON»
CaMOCTOSITEIIBHOE
U3yUCHHE
JTUTEPATyPhI
COCTaBJICHHE
KOHCYJIbTAIlUH IO
KOHCIIEKTa
pemennto KP Nel,
BhInosHeHne KP O —
2.2 Amnanurnueckas Nel «JIuneiinas, poBepKa p
reoMeTpHs Ha TUIOCKOCTH U 0,5 0,5/0,51( 15,15 BEKTOpHAs KP Nel OIIK-3.1,
' T ' p (uacthb - OIIK-3.2
B IIPOCTPAHCTBE anredpa u
aHaTUTHYECKast
aHaTUTHYECKast
TeOMETpHs)
TeOMETpHSI.
Tect
Juddepenuans
HOE UCUHCIICHHE
(yHKIIMU OHOM
TepeMEeHH 0
Wroro no pazaeny 1 /11 | 30,3
3. Beenenne B MaTeMaTH4eCKHH
aHaJIN3
CaMOCTOSITENBEHOE
u3y4yeHue
JIUTEPaTyphbl
COCTaBJICHHE
KOHCIIEKTa KOHCYJIbTalluM MO
BoinonHenue KP | pemenuio KP Nel,
3.1 IIpenen u Nel «JIuneiiHasi, | mpoBepKa pelicHUs OIK-3.1
HENpEepPBbIBHOCTh () YHKLIUU 0,5 0,5/0,51| 15,15 BEKTOPHAs KP Nel OIK 3' 2’
OJTHOW TIepEeMEHHOMN anrebpa u (dactp - mpeaen u '
aQHaJMTHYECKast HETPEPHIBHOCTD
TEOMETpPHSL. (QyHKIUN)
Juddepeniuans
HOE UCYHCIIEHHE
(DyHKIIUH OTHOM
TepeMEHH O
CaMOCTOSITENEHOE
u3ydeHHe
JIUTEPaTyphI
COCTaBJICHHE
3.2 Onpenenenue
HIPOH3BOHON (yHKIIH B KOHCIIEKTa KOHCYJIbTalluH 1O
P Y BeimonHenrne KP | pemenuio KP Nel,
TOYKE. Juddepeniman N
byHKL Nel «JIuneitnast, | mpoBepka pemeHus ONK-3.1
YHIIUH. 5 0,5 0,5/0,511|15,15|  BekTopHas KP Nel o
I'eomerpuueckuii u OIlK-3.2
N anrebpa u (gacts -
MeXaHUY eCKHI CMBICIT
N aHaJMTHYECKast MPOU3BOIHAS
TIPOU3BOAHOM. IIpaBuma
TEOMETPHSL. (yHKIHN)
v depeHIpoBaHNT
Juddepennmans

HOE HCUHCIICHNE
(yHKIIMU OHOM
TIEpEMEHHOM»




3.3 Juddepennnposanne

CaMOCTOSITCIIBHOE
U3y4eHHE
JIUTEPATypPbI
COCTaBJICHHUE
KOHCITEKTa
BeInojiHenne KP
Nel «JIuneitnas,

KOHCYJIbTAlIUH 110
pemennio KP Nel,
MIPOBEPKA PEIICHUS

nepeMeHHbIX "

HESIBHO U MapaMeTPHUYECKU OIK-3.1
3aJIaHHBIX G yHKIMHA. 0,5 0,5/0,51( 15,1 BEKTOpHas KP Nel OHK-3. 2’
Jlorapupmudeckoe anrebpa u (gacthb - '
i hepeHIpoBaHue aHaJUTHYECKast MPOU3BOJIHAS
TEOMETPHUSL. ($yHKIN)
Juddepennmans
HOE UCUYHCIICHHE
(dyHKIMH OIHO#
MIEPEMEHH O
CaMOCTOSITENEHOE
U3yUCHHE
JTUTEPATyPhI
COCTaBJICHHE
KOHCYJIbTAIlUH IO
KOHCIIEKTa
pemennto KP Nel,
BeIToTHeHUE KP
3.4 HccnenoBanue Nol «Tumeiinas, | MPOBEPKA peleHs
GyHKIMIE ¢ TIOMOUIBIO - ’ KP Nel OIIK-3.1,
0,5 0,5/0,5U( 15,1 BEKTOpHAs
Qg QepeHInaTEHOTO (gacts - OIIK-3.2
anrebpa u
HCUYHCIICHHS HCCITeIOBAHUE
aHaTUTHYECKast
(yHKLMN)
TeOMETpHSI.
Tect
Juddepenuans
HOE UCUHCIICHHE
(hyHKLIMH OTHOM
TepeMEeHH 0
Wroro no pazaeny 2 2/21 | 60,5
4. DK3aMeH
4.1 Dx3ameH
HUroro no pazneny
5. HHTterpanbHOE HCYHCICHHE
(yHKIMM OJHOM NIEpEMEHHOU
CaMOCTOSITENBEHOE
u3ydeHne
JIUTEPaTyphl
COCTaBJICHHE
KOHCIIEKTa KOHCYJIbTalluM MO
5.1 TIlepBooOpa3Has u
HeOMDE eieHHLFﬁ BeimonHenrne KP | pemenuio KP No2,
pea No2 MPOBEPKA PELICHUS
HHTErpall. OCHOBHEBIE " OIIK-3.1,
OHSTHSE cBoiicTRa 1 2/11 | 21,1 | "HeonpeneneHHbI KP Ne2 OIK-3.2
Ta6n1/111a’ e a.]'IOB’ W MHTErpas. (gacts - '
Y P ——— oll;%Hm ’ OrnpeneneHHbINd HEOIpe1eTIeHHBII
A Pap UHTErpall ¥ ero HHTErpaln)
TPUIIOKEHHS.
[O%219113131
HECKOJIBKHX




CaMOCTOATCIIbHOC

U3y4eHHE
5.2 OmnpeneneHHbIH JIUTEPATypPhI
HHTErpa: OCHOBHBIE COCTaBJICHHE KOHCYJIbTAlIUH 110
TIOHSITHS, CBOICTBA, KOHCIICKTa pemennio KP Ne2,
dopmyna BoinonHeHue KP | mpoBepka pemenus
Herorona-Jlelibuuna, Ne2 KP Ne2 OIK-3.1
METO/Ibl WHTETPUPOBAHMS. 2/11 | 27,2 | "HeonpeneneHHs (qacts - OHK-3. 2’
[Ipunoxenns 1 MHTErpai. OIpeeNIeHHbII '
OIIPE/IENIEHHOTO OnpeneneHHblit UHTErpall,
UHTerpana. UHTErpajl ¥ ero TIPUIIOXKEHHS)
HecoGcTBeHHbIC MIPUIOXKEHUS. Tecr
HHTETpaJIbl. OyHKIUH
HECKOJIBKHX
HepEMEHHBIX "
Uroro no pazneny 421 | 48,3
6. OYHKIIMA ~ HECKOJIBKHUX
TIEPEMEHHBIX
CaMOCTOSITENIbHOE
U3y4eHHE
6.1 DyHKIMH HECKOIBKHX JIUTEPATypPbI
NIEPEMEHHBIX:  OCHOBHBIC COCTaBJICHHE
TIOHSITHS, YaCTHBIC KOHCITEKTa KOHCYJIbTAIIUH 110
NIPOU3BOJHBIE, BeinonHenue KP | pemenuro KP Ne2,
mipepeniman. YactHble Ne2 MIPOBEPKA PEIICHUS OIIK-3.1
TIPOU3BOHbIE BBICIIMX 1/11 | 21,2 | "HeonpeneneHHbI KP Ne2 Ol_IK-3. 2’
nopsinkoB.  IIpousBonHas 1 MHTErpai. (uacthb - pyHKIHU '
1o HaIpaBJICHHIO, OnpeneneHHblit HECKOJIBKHX
IpajMeHT. DKcTpeMyM UHTErpall ¥ ero MIEPEMEHHBIX )
byHKINHN IBYX HPUIIOKEHHUS.
TIEPEMEHHBIX. DOyHKIMU
HECKOJIBKHX
MepeMEHHBIX"
CaMOCTOSITENBEHOE
u3y4yeHue
JIUTEpPaTyphbl
COCTaBJICHHE
KOHCICKTA KOHCYJIbTalluM MO
N . peweruto KP Ne2,
6.2 JIBoiiHOM wWHTETpa: BhInonHeHue KP
OCHOBHBIE TIOHSTHS, No2 MPOBEPKA PEICHIA
N KP No2 OIIK-3.1,
CBOJICTBA, BBIYUCIIEHUE. /11 | 27,2 | "HeonpeneneHHbI N
. o (gacThb - 1BOHHOM OI1K-3.2
[punoxenust  JBOHHOTO i uHTErpa.
HHTErpalia OnpeneneHHblit HHTCrpa,
MHTETPAII U €ro MpUIOKCHH)
Tect
TPUIIOKEHHS.
[O%219113131
HECKOJIBKHX
nepeMeHHbIX "
Wroro no pazaeny 2121 | 48,4
7. 3auer ¢ oueHKoit
7.1 3auer ¢ oLEHKONI
HUroro no pazneny
Hroro 3a cemectp 10/8U (217,8 5K3aM€EH,3a0

8. HMuddepennpanbHbie

YpaBHEHHUs




8.1 OOBLIKHOBEHHBIE

CaMOCTOSITEIIFHOE
b epeHIransHbIe u3y4eHue
YpaBHEHHS TIePBOTO JIUTEPATYPHI KOHCYJIbTAaIlUH IO
nopsiaka. Mertonst COCTaBJICHUC pemernto KP Ne3
peLICHUsI KOHCIIEKTa MpOBEpPKa PEeIICHUS
OIIK-3.1,
i hepeHIranbHBIX /11 44 | Beimonnenue KP KP Ne3 OITK-3.2
ypaBHEHUI 1epBOro Ne3 (gacts - '
HopsAKa. "Tucddepenumnans | nuddepeHnnansHbIe
Junddeperimansabie HbIC YPABHECHUSL. YpaBHEHUS)
ypaBHEHUSA BBICIINX Psanpr. Teopus
HOPSAKOB, JIOIIyCKArOIue BeposiTHOCTEH"
8.2 Jluneiinbie CaMOCTOSITEIbHOE
ndppepeHImaTbHbIC U3ydeHHE
v ;bB?IeI;)-II/IHH N-ro mopsmka nmgﬂI aTypBI KOHCYJLTAIIH 11O
ypasr PAIKA. Patyp peuteHuto KP Ne3
JluneitHBle  OJHOPOIHEIC COCTaBJICHHE
HPOBEPKa PeHICHHS
1 depeHIanbHbIe KOHCIIEKTa
KP Ne3 OIIK-3.1,
ypaBHEHUS c 1/11 44 | Beimonnenue KP
(uacthb - OIIK-3.2
MOCTOSSHHBIMU Ne3 S hepeHIIATbHbIC
ko3 pumeHTammu. "Muddepennuans EBHGHI/ISI)
JluHeitHBIE HEOIHOPOIHEIC HbIC YPABHCHUSL. p Tecr
1 depeHanbHbIe Psanpl. Teopus
yYpaBHEHUS. BeposTHOCTEH"
Hroro o pasneny 221 | 88
9. Psizpt
CaMOCTOSITEIIBHOE
U3yYCHHE
JIUTEPaTyphI
9.1 YwucnoBble  pSIBIL. Paryp KOHCYJIbTALlUH T10
COCTaBJICHHE
[Ipusnaku CXOAUMOCTH pemennto KP Ne3
KOHCIIEKTa
3HAKOIOJIO’KUTEIBHBIX MPOBEPKA PEIICHUS OIlK-3.1,
1 45 | Beimonnenue KP
YHCIIOBBIX pAOB. N3 KP Ne3 OIIK-3.2
3HaKo4YepeayIonmecs N 9acThb - YHCIIOBbIE
peayromme "Tupdepenpans (
paabl, npuzHak JlelOHuIa Jo3:01(3))]
HbIC YPABHEHUSL.
Psnp1. Teopust
BeposITHOCTEH "
CaMOCTOSITENBEHOE
u3ydeHne
JIUTEPaTyphl KOHCYJIbTalluH 1O
9.2 Crenennblie psaabl. Psg COCTaBIICHHE pemernto KP Ne3
Teitnopa. Paznoxenne KOHCIIEKTa MPOBEPKA PELICHUS
o OIIK-3.1,
GyHKIMIT B CTEeNEHHBIE 1 45 | Bemonnenue KP KP Ne3 OITK-3.2
pAAbL. [punoxenus Ne3 (4acTp - CTENeHHbIC '
CTETICHHBIX PSJIOB. "Tupdepenpans o301 (3))]
HBIE YPaBHEHUSI. Tect
Psnp1. Teopust
BeposiTHOCTEH"
Wroro no pazaeny 2 90
10. Teopus BeposTHOCTEH U
MaTEeMaTHYeCKasi CTATUCTUKA
CaMOCTOSITENEHOE
10.1 KomOuHnaropuka.
o n3ydeHne
CnyJaiinbie COOBITHS.
o JIUTEPaTyPHI
BeposTHOoCcTh  ciydaiiHOTO KOHCYJIbTalluH IO
COCTaBJICHHE
COOBITHSL. Teopembl pemernto KP Ne3
KOHCIIEKTa
CIIOKEHHSI W YMHOXKCHHS MIPOBEPKA PEIICHUS OIlK-3.1,
. 2/11 | 40,1 | Bemonnenue KP
BeposiTHocTe.  Popmyna No3 KP Ne3 OIIK-3.2
TIOJTHOM BEPOSATHOCTH. N 4acTh - ClyyaiiHbIe
p "Tupdepenpans ( v
[ToBTOpHBIE HE3aBHUCHMBIC COOBITHS)

UCIIBITaHUS,
beprymiu.

¢dbopmyna

HBIE YPaBHEHUSL.
Psnp1. Teopus

BEPOSTHOCTEMN




CaMOCTOATCIbHOC

10.2 10.2  Cuyudaiinas u3y4eHue
BEeJIMYMHA W 3aKOH ee JIUTEPATypPbI KOHCYJIbTAllUH 110
pacnpeneneHusl. COCTaBJICHHE pemernto KP Ne3
MaremaTHueckoe KOHCITEKTa MIPOBEPKA PEIICHUs
OIIK-3.1,

OXXHMJAaHUE W AUCIEPCHUS 1 2/1U 44 BeInojiHenne KP KP Ne3 OITK-3.2
cly4aiHOI BEJIMYMHBI. Ne3 (gactp - ciaydaiiHble '
Mona u MeauaHa. "Muddepenuunans BEJTUYHHBI)
Hopmansnslit 3aKOH HBIC YpaBHEHUS. Tect
paciipeneneHus. Psane1. Teopus

BeposiTHOCTEH"
Uroro no pazneny 2 421 | 84,1
11. Dx3ameH
11.1 Dx3amen
Wroro no pazneny
Hroro 3a cemectp 6 8/4N ]262,1 9K3aMeH

3a4€eT C OIICHKOU

Hroro o aucuuIuinHe 14 18/121 1479,9 T ’

9K3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO MOAX0/1a IPEAyCMaTPUBAET HCII0JIb30BAaHUE B yUeOHOM
mporecce AaKTUBHBIX M WHTEPAKTUBHBIX (OPM TPOBENEHHS 3aHATHH B COYETaHUU C
BHEAYAUTOPHOU paboTOil ¢ 1enbio GOpPMHUPOBAHUS U PA3BUTUSA NPOPECCHOHATBHBIX HABBIKOB
oOyuarommuxcs. CornmacHo 1. 34 Ilopsiaka opraHW3alMyd W OCYHIECTBICHHS JESTEIHLHOCTH TI0
o0Opa3oBaTelbHBIM MTporpaMMaM OakajlaBpHuarta BbICHIEro oOpas3oBanus (yrB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), mpu mpo-BeZICHUH YUCOHBIX 3aHITUI 00CCIICUNBACTCS PA3BUTHE Y
oOyJaromuxcss HAaBBIKOB KOMAaHIHON pPabOThl, MEXKIMYHOCTHOW KOMMYHHKAIIUW, MPHUHSATHUS
pelIeHUH, JHUAEPCKUX KadyecTB, B TOM YHCIE C YYETOM pETrHOHAJIbHBIX OCOOEHHOCTEH
npoeccHOHATBFHON IS TETFHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneii.

Bri6upast Ty WM MHYIO TEXHOJIOTHIO padoThl ¢ 00ydYaroUUMuUcs, HE0OX0AUMO UMETh B
BUJly, YTO HauOoJIbIero 3ppeKTa OT ee MPUMEHEHUS MOXKHO JOCTHYb, €CJIU YYUTHIBATH LIEIU
o0pa3oBaHMs, Ha peaJu3allMi0 KOTOPbIX JOJDKHA OBITh HamlpaBiieHa M30MpaeMas TEeXHOJOTHS,
coJiep’KaHue, KOTOpOe MPEACTOUT MepeiaTh 00yJaroluMCs € €€ MOMOILBIO, a TAK)KE YCIIOBHUS, B
KOTOPBIX OHA OyJIET UCII0JIb30BATHCA.

B nammeit pabote MbI HCTIOJIB3YEM CIIEAYIONIEE.

1. TpaguuuonHsle oOpa3oBaTesbHble TexHOJOrMu. OpraHuzanus 00pa30BaTEIBLHOIO
mporecca, MIpeanoyiaraeT NpSAMYI0 TpaHCISALWIO 3HAHUW OT MpernojaBaTeNsi K CTYAEHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUIIOCTPATUBHBIX METOJ0B OOy4yeHus).
VYyeOHast JeSITeNbHOCTh CTY/AE€HTAa HOCHT B TaKMX YCIOBHUSX, KaK MPaBHJIO, PENpPOTYKTUBHBIN
Xapakrep.

®opMbl y4eOHBIX 3aHATHI:

- UHpOpMAalLMOHHAs JIEKUUs — I[OCIEeNOBaTEeIbHOE M3JI0KEHHE MaTepuaila B
JUCLUUIUIMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BEpOAIbHBIMU CPEACTBAMHU.

- IPAaKTUYECKOE 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUIN U HAaBBIKOB IO
IPE-JI0)KEHHOMY alITOPUTMY.

2. TexHomoruu mpoekTHOTO oOydeHus. OOpa3oBaTeNbHBIA TPOLECC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IO3TAIIHOIO DPEUICHHUs MPOOJEMHOM 3aJadd WM BBINOJIHEHUS
yuebHOoro 3amanus. [Ipo-exkT mpennojaraeT  COBMECTHYIO  y4eOHO-IIO3HABATEJbHYIO
JEATeNbHOCTh T'PYIIbl CTYJEHTOB, HAlpaBJIECHHYI0 Ha BbIPAOOTKY KOHLEMNIMH, YCTAHOBJICHUE
Hese v 3ajad, GopMyJIupoBKY 0KHJIae-MbIX pPe3yJIbTaTOB, ONIPEIe/IEHNE IPUHLUIIOB U METOIUK
peleHus] IOCTaBJIEHHBIX 3ajay, IUIAHUPOBAaHME XoJa paldoThl, IOUCK JOCTYNHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAIIHYIO PEATU3aLMIO IJIaHa Pa-00Thl, IPE3EHTALMIO PEe3yIbTaTOB
paloThl, UX OcMbIciIeHUE U pediekcuto. [IpuMenseTcst B OCHOBHOM IS EpeX01a KOMIETEHIH
Ha yPOBEHb BIIAJICHUS.

OcHOBHBIE TUIIBI IPUMEHSEMBIX HAMH B 00pa30BaTEe/IbHON 1A TEIbHOCTH ITPOEKTOB:

HccnenoBaTenbCkuii MPOEKT — CTPYKTypa MNpubmmkeHa K ¢GopMmaTy HAaydHOTO
UCCIIeIOBaHUs  (JI0Ka3aTeNbCTBO AKTYalbHOCTH TEMBbI, OIpelesieHHe HaydyHOW MpoOsieMsl,
npeaMera M oO0beKTa MC-ClIeIOBaHUs, LieJed U 3a/1ad, METOJO0B, MCTOYHUKOB, BbIJABHKCHHE
TUNoTe3bl, 0000IIeHne Pe3ynbTaToB, BBIBOJABI, 0003HAYeHHE HOBBIX Ipobiem). Pesymbrarom
ABJIseTCs yueOHast KapTa [0 MO0 Halllel 00pa3oBaTeIbHOM IPOrpaMMBl.

TBopueckuil NPOEKT, NPEANoaraloliuii B OTIMYME OT MPEABIAYILIEro, KOHEYHbIN
INPOAYKT B CIEIYIOLIUX BapHaHTaX — ra3era K UCTOPHMUECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TIpa3a-HuK yncna «I[lu» u T.1.); «MaremaTHuecKkash» OTKpbITKa (CBOEro poja yueOHast
KapTa, TOJIbKO He(hopMalbHO, KpacO4HO 0(hopMIIeHHAs!; BUACOPOIHK « Sl Haydy Bac pemarh ... » U
T.II.

WHpopMallMOHHBIM MpOeKT — y4eOHO-NO3HaBaTeNbHAs JIEATENBHOCTh C  SIPKO
BBIPA)KEHHOW 3BPUCTUYECKON HAIIPABICHHOCTHIO (ITOMCK, 0TOOP M cUCTEeMaTH3alus HHOopMaIUU
0 KakoM-TO 0OBEK-T€, 03HAKOMJICHHE YYAaCTHHUKOB MPOEKTa C 3TOW MH(OpMaLueil, ee aHaIu3 U
00o00111eHre U, HAKOHEL, IPE3EeHTALNS 110 TPAKTUYECKOMY NPUIIOKEHHIO).



6 YueOHO-MeTOIHYECKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl 00yUYaroIIuXCcst
[IpencraBneno B mpuiioxenuu 1.

7 OueHOYHBbIE CPEACTBA I/l POBEAeHUA POMEKYTOYHOM aTTeCTAMN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHue TUCIIUITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

l.Iumage B. C. Beicmas maremaruka: yueOnuk / B.C. IllunmayeB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee o6pa3oBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexkcT: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxkum jgocTyma: JUis  aBTOPH3.
II0JIb30BATEIEN

2. Maremaruka: yue6. mocooue / FO.M. lanunos, JI.H. Kyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa; non pex. JI.H. XKyp0enko, I'.A. HukonoBoii. — Mocksa: UH®PA-M,
2019. — 496 c. — (Bricmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. - Tekcr:
anekTponHbid. - URL: https://new.znanium.com/catalog/product/989799. — Pexum mocryma:
JUISl aBTOPU3. TIOJIb30BaTENEH

0) JlonosiHUTEIbHAS JIUTEPATYpa:

1. Teopusi BEpOSATHOCTEH U MaTeMaTHYECKasl CTaTUCTUKA: YueOHoe nmocobue / buprokosa
JL.T., bob6puk I'.1., MarBee B.U., - 2-e uzn. - Mocksa: HUI[ UHOPA-M, 2017. - 289 c.
(Bric-miee oOpazoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT: s7aeKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/370899 .— Pexum pocTyma: ajis aBTOPHS3.
M0JIb30BATE-JIEH.

2. Marematuka B mpuMepax u 3amadax: yueb. mocobme / O.M. Jlertsapera, JI.H.
Kypb6enko, I'.A. Huxonosa, H.B. Hukonora, C.H. HypueBa. — Mocksa: MH®PA-M, 2019. —
372 ¢. — (Bricmee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anextponnsid. — URL: https://new.znanium.com/catalog/product/989802 .— Pexwum gocryma:
JUIS aBTOPU3. TIOJIb-30BaTENCH.

3. ®uxtenroisil, I'.M. OCHOBBI MaTEMAaTHYECKOIO aHaIM3a: y4eOHuK: B 2 yactax / .M.
®duxrtenronsl. — 11-e u3z., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 37eKTpOHHBIH // DIIeKTpOHHO-OMOIHOTEUHAS
cucrema «Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/112051 . — Pexxum pocrymna: amis
aBTOPU3. MOJIH30BATEICH.

4. ®uxrenroiisil, [.M. OCHOBBI MaTEMAaTHYECKOTO aHaIKM3a: yueOHUK: B 2 yacTax / I.M.
Ouxrenronsll. — 10-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 3ekTpoHHbIH // DIeKTpOHHO-OMOIHOTEUHAS
cu-crema «Jlaup» : [caiiT]. — URL: https://e.lanbook.com/book/115730 (nara oOparieHus:
06.10.2019). — Pexwum mocTyma: it aBTOPHU3. T0JIb30BATEIICH.

5. llumaues B. C. 3amaunuk 1o BhIciiel MaTemaTuke: yueb. mocobue / B.C. Illumnaues.
— 10-e uzn., crepeotun. — Mocksa: UHOPA-M, 2020. — 304 c¢. — (Bsiciiee o6pa3oBanue). -
ISBN 978-5-16-101831-6. — Texkcr: AIIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456

B) Meroauyeckue yka3anus:


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

1. AxmanoBa 3. C. HeonpeneneHHbI MHTErpai: OT TEOPUU K IPAKTUKE [DIEKTPOHHBIN
pecypc] : yae6HOe mocoome / 3. C. Akmanosa ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1
AJIEKTPOH. OTIT. TIICK (CD-ROM). - Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. (nata odpamenus: 25.09.2020). - MakpooOBbEKT.

2. AnucumoB A. JI. Marpunbl. Onpenenutenu. CHUCTEMBI JTUHEHHBIX alreOpandecKux
ypaBHEHHI [ DNEKTPOHHBIN pecype] : yaeOHoe nocodue / A. JI. Auucumos, T. A. bornapenxko, I'.
A. KameneBa ; MI'TY. - Marnuroropck : MI'TVY, 2017. - 1 anekrpon. ont. auck (CD-ROM). -

Pexum JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true. (mara oOpamenus: 25.09.2020). - MakpooObekr. - ISBN

978-5-9967-1000-3.
3. bonmapenko T. A. UuterpasbHoe wucuucieHne QYHKIUM OJHOM NEpeMEHHOU
[DnexTponnbiii pecype] : yuebHoe mocooue / T. A. bonmapenko ; MI'TY. - Marautoropck :

MI'TY, 2017. - 1 ogek-tpon. onr. guck (CD-ROM). - Pexum pgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. (mata oOpamenus: 25.09.2020). - Makpooosekr. - ISBN

978-5-59967-1001-0.

4. bynerueBa C. B. MaTtemaruka: npenessl 1 HENPepbIBHOCTH (PYHKIIUU OTHON IEpEMEHHOM.
[IpakTu-kym [DnekTpoHHbI pecypc] : yuebHoe mocobue / C. B. bympiueBa ; MITY. -
Maruutoropck : MI'TY, 2017. - 1 snekrpon. onrt. guck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true. (mara oOpamenus: 25.09.2020). - MakpoooOsekr. - ISBN
978-5-59967-1002-7.

5. beixoBa M. B. Jluddepennuanpabie ypaBHEHUS [DJIEKTPOHHBIM pecypc| : yueOHOe
nocobue / M. B. brikoBa, H. A. KBacosa, H. . Kumaiikuna. - Marautoropck : MI'TY, 2012. - 1
AJIEKTPOH. OTIT. JTICK (CD-ROM). - Pexum JOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045.pdf&view=true. (mata oopamenus: 25.09.2020). - MakpooOBEKT.

6. M3zocora JI. A. OCHOBBI MaTeMaTHYECKOTO aHaIM3a [DJIEKTPOHHBIA pecypc]| : yueOHoe
nocobue. Y. 1. uddepennuansuoe ucuncienune Gyakuuu oanon nepemennoit / JI. A. M3ocosa,
JI. A. I'paueBa ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 snekrpon. ont. auck (CD-ROM). -
Pexum JIOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400.pdf&view=true. (nata oopamenwus: 25.09.2020). - MakpooObeKT.

r) [IporpamMuoe ob6ecnnieuenue u UHTEepHeT-pecypcebl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenopanwue I10 Ne norosopa CpOoK JIeHCTBYS JIULICH3UU
MS Windows 7
Professional(mst J1-1227-18 0T 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y 135 o1 17.09.2007 GeccpotHO
Professional
7Zip CBOOOJIHO  pacIpoCTPaHIEMOE 0eCCpOYHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
| HassaHue xypca | Ccpuika



https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true

View Information Services, OO0 «IBUC»

Haunonanehas MH()OPMAITMOHHO-aHATUTHYECKAS URL:

cucreMa — Poccuiickuii  MHIEKC ~— HAy4HOIO '

mutupoBanus (PUHIL)

ITouckoBass cucrema Axamemusi Google (Google

Scholar)

WNudopmanmonnas cucrema - EnnHoe OKHO JocTyma K

HH(POPMAIMOHHBIM pecypcam

denepanbHOE roCyJ1lapCTBEHHOE Oro/1KETHOE

YUpPEXKICHHUE «DenepanbHbIi uncruryr|URL: http://www1.fips.ru/

MIPOMBIIICHHON COOCTBEHHOCTH))
9 MaTepuajbHO-TeXHHYeCKOe o0ecnedeHue TUCIHIIHHBI (MOIYJIs1)

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

MatepuanbHO-TEXHUUYECKOE 00eCTIedeHNEe TMCIUIUINHBI BKJIIOYAET:

VY4eOHbple ayauTOpuUM s TNPOBEACHUSA 3aHATUH JIeKUMOHHOro Tuma: Jlocka,
MYJIbTUMEUIHBIE CPEICTBA XPAaHEHHUS], IEpEAAaY U MPECTaBICHUS UHPOPMAIUH.

VY4eOHble ayauTOpUU [UIsl TPOBEICHUS MPAKTUUYECKUX 3aHATHI, TPYIIOBBIX U
WHIUBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTectauuu: Jlocka,
MYJIbTUMEIUNHBIN IPOEKTOP, IKPAH.

Kommnekc meroauueckux pa3paboTok (pa3gaToyHOTO MarepHala U METOIUYECKHX
yKa3aHuil) N\IJIH KOMIUICKC TECTOBBIX 3aIaHHI JIJISl TOJATOTOBKU M IPOBEIICHUS TIPOMEKYTOUHBIX
1 pyOeKHBIX KOHTPOJIEH.

[Tomemenus msi caMOCTOSTENBHOM paboThl ydamuxcs: [lepcoHanbHbIE KOMITBIOTEPHI C
maketoMm  MSOffice, Beixomom B HWHTepHeT W ¢ JOCTYIOM B BJIEKTPOHHYIO
nHMOODMAITMOHHO-00PA30BATEIFHVIO CDEAY VHUBEDCHUTETA.

Hpuioxenne 1
YueOHO-MeTOANYECKOE O0ecTeYeHHe CAMOCTOSITeILHOM PadoThl 00yYaAKO M XCS

[lo mucuunnmne «MareMmaTuka» NpPeIyCMOTPEHAa BHEAyAUTOPHAs CaMOCTOsATENbHas padora
oOyuarouiuxcs, TMpOBOAUMAsi B BHJE CaMOCTOSTEIbHOIO HW3YYEHHUS JIUTEPaTypel H
MH(OPMALIMOHHBIX PECYpCOB, a TakkKe B BUJEC PEUICHHUS THUIOBBIX 3aJa4y IpPHU BBINOJIHEHUU
KOHTPOJIbHBIX paboT.

IlIpumepnwie konmponwvnwvie pavomot (KP):

Kountpoabnas padora Nel

3amanme 1.

Pemmre cucremy Tpemst criocodamu: a) MaTpHIHBIM criocoOoM; 0) o popmynam Kpamepa; B) meTogoMm
l'aycca

X—-2y—-3z=3,
3X+y—-2z=9,
2X -3y +5z=-4.

3amanmue 2.

1) Haiigute yron Mexy BekTopamu a 4 b, ecnmu @ = (2; —l), b= (— 2; 2).



I[TocTpoiiTe qaHHbIE BEKTOPHI B cucteme koopaunat Oxy, a Takxke BEKTOPHI, u3obpaxaromnme: 28 + 0 ,

a-3b.

2) Vkaxure Cpcan HUKCIIPUBCACHHBIX BCKTOPOB OpPTOrOHAJbHBIC, KOJUIMHCAPHBIC, a TaKKC

KOMILIaHApHbIE: a = (— 3-1 4), b= (2,-2;2), C= (2; %; —gj, d= (7;11;8). Beruucaure

IUIOINA/ b MIapajuIeorpaMma, MOCTPOEHHOro Ha BekTopax b u C.
3aganmue 3.

Hammcars ypaBuenue npsamoit AB , eciin A(—:L' 2, 3), B(—l; 2;—1). BBIUKCINTE PACCTOSHHE OT TOYKH

A 3TOii IPsAAMOit 10 MIIOCKOCTH, MIPOXOIAIIEH Yepe3 TOuKy B, nmeprneHauKyIsipHO BEKTOPY N(O;-3; 9) :
3ananue 4.
IpuBeMTE K KAHOHMYECKOMY BH/Iy H ITOCTPOiiTe KpiBylo X° —4X+2y> —4y =0

3aganmue 5.

Brruncnure npeaensi:

1+4x—x* o) fim 3X-arcsin 2x Iim\/Zx—l—\/g

a) lim — 3B
x>0 X + 3X° + 2X x=0 COS X — COS” X x—3 x—3
3aganmue 6.
d? .2 X =ctg2t,
Haiinure &y u —z i QyHKIWI: a) Y = P 0 g ]
dx  dx y = In(sin 2t).
3aganmue 7.
. . 2X—7 .
CocraBbTe ypaBHEHHE KacaTeIbHOW K KPUBOW: y=— 2 B Touke X,=-1.  IlocTtpoiite kpuByIO U
X —

KacaTeJIbHYIO K HEl.

KonTtposbnas paGora Ne2

1. BeoruucinuTe HeonpeneneHHbIe HHTETPabl

1) j(1+t923x)dx; 2)J' 35X i 3)J'arcsin 5xdx;  4) j&dx
X

VBX + X?

2. Beruuciaure ONPECACICHHBIC MHTCTPAJIbI

4.5
e x-1
dx; 3) | ———dx.
) '!.3\/2x—1

X2

1 %

(L—sin2x)’dx; 2

O 0 | §
O ey

3. Haiigure momaan ¢uryp, OrpaHHYEHHBIX JHUHUSAMU. B 3amade (0) mpu HOCTPOEHHMH JIMHUH

BOCHOHBByﬁTeCB Ta6HI/IL[6ﬁ BaYKHCHIIINX KPHUBLBIX B HOHHpHOﬁ CHUCTCMC KOOpAUHAT:



a) Xy=6, x+y—-7=0; 6) p°=2c0s2¢.

. . x = 2+/2 cost, 2
4. Haiigute MHY OyTd KPUBOH 0<t<=
y=2/2sint, 3

5. Haiitn 00béM Tena, 00pa3oBaHHOrO BpallleHHeM BOKpYyT ocu OY  (urypsl, orpaHHueHHON JTUHHUAMH:

x2+y2-4y=0, y=+/3-x (ys@-x)_

/i

6. BbIUKCIHTH HECOOCTBEHHBIM MHTETPAJ MIIM YCTAHOBUTH €0 PACXOUMOCTh:

[ oa ¢ dx
y | x’e dx. ) | —.
3| ) !3(4—x)2

7. Haiimmre n mocrponts oGmacte ompenenenus dynxuman  Z = In(4—x* —y?) —arcsin( 2 - y).

8. Haiinure yacTHbie TPOW3BOMHBIE TEPBOrO MOpsAKa (QYHKIHM:

z=3xy3—sin(x2+y)+x+y.

9. Haiitn HanMeHplnee W HambOIblIee 3HAucHHE (YHKIMH Z =X —XY+2y>+2y+1
B odomacru D: Xx+y=-5 x=0; y=0.

Koutpoabnasi pabora Ne3

1. Pemmre muddepeHnnaabable YpaBHEHUS IEPBOA CTEIEHH

A) xy'—4y—x2Jy =0.
B) y’sinx =y Iny, y(g) =e

B) x(y* —1)dx + y(x* —=1)dy = 0.

2. Pemmre nuHeiHBIe HeORHOPOAHBIE MU (depeHInaIbHOe YPaBHEHUE C TOCTOSTHHBIMU
KO3 dUIMeHTaMA

a)y" =3y +2y=(4x+9)e”, 6) y"+4y +8y=(x+2)cos3x

3. Pemmre onHOpOoAHYIO crcTeMy T depeHIInalbHBIX ypaBHEHHUI:
x'=6x—y,
V' =x+4y.



10.

B ypue 12 mapos. Cpeau 3Tux mapos 3 0enbix u 9 yepHbix. KakoBa BepoITHOCTB TOTO, YTO HAyIAUY
BBIHYTBIH Iap OKakeTcs: OenbimM?

B pamnoctyanu Tpu MukpodoHa. s KaKA0ro U3 MepBbIX ABYX MUKPO(OHOB BEPOSTHOCTD TOTO, YTO
OH BKIIIOYEH B JaHHBIM MOMEHT, paBHa 0,45, a st Tperbero — 0,9. Halitu BeposSTHOCTH TOrO, 4TO B
JaHHBIA MOMEHT BKJIFOUEHBI 2 MEUKpO(OHa.

B mpopaxe umerorcst Oenbie 1 KOPUYHEBBIE AiIla B COOTHOIIEHHU 2:3, mpuyeM mpou3BoacTBo 60%
0enbix U 71% KOpUUYHEBBIX SUI] JATUPYETCS THEM, MPEALICCTBYIONIMM JAHIO PO, a OCTalIbHbIE
siilla TaTupyloTcs Oonee paHHUMM uduciamu. [lokynaTenb 3aka3bBaeT sifla, JaTHPyeMble THEM,
MIPEIECTBYIOMMM JHIO NMPOAAKH, HE3aBUCHMO OT UX LBeTa. KakoBa BEpOATHOCTH TOTO, YTO €My
MPOAAAYT PelIeTKY OeNbIX siuil?

Tenedonnas cerb yupexueHus oociyxupaer 200 aboHeHTOB. BepoSTHOCTH TOro, YTO B TEUCHHUE
MUHYTbI BHYTPH 3TON CETH KTO-TO KOMY-TO MO3BOHHT, paBHa 0,7. KakoBa BepoSTHOCTh TOTrO, YTO B
TeueHre MUHYTHI OyzeT 5 3BoHKOB? KakoBa BepOSATHOCTE TOTO, YTO B TEUEHHE MUHYTHI OyJieT He Ooiee
5 3BoHKOB? HaiiTi HauBeposTHelIIIee YHCI0 3BOHKOB B TEYEHHE MUHYTHI.

3aman psa pacnpeneneHus ciydaitHod BenmuuumHbl X. HaiiTm Marematnyeckoe OXKHIaHHE,
JTUCTIEPCHIO U CPE/IHEE KBaapaTHiecKkoe oTKIoHeHue. [locTpouTh GyHKIMIO pacnpeaeneHusl.

X 4 6 10 12

P 0.3 0.2 0.2 0.3
J1n1st HempepBIBHOM CITy9ailHOW BEIMYMHBI 3a71aHa pyHKIMS pacnpeneieaus F (X) TpeOyercs

HaWTH TJIOTHOCTh pacTpeeeHUs f(x), MaTeMaTHYeCKOe OXKHUIAHHUE, TUCIIEPCUI0, CPEIHEE

KBa/IpaTHUECKOE€ OTKJIOHEHHE. BBIYMCIUTE BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE CITy4ailHOM
BEJIMUYUHBI OT €€ MaTeMaTHYECKOro OKUIAaHUsA OyAeT He Oosiee CpPeJHEro KBaJpaTH4eCKOTo
oTkinoHeHus. [locTpouTs rpaguk GyHKIHIA.

0 x<0
-(1-cos2x) : ngs%
l )

F(x)=

N |-

T
X>—
2

3aKoH pacrpeaesieHus] CUCTEMbI TUCKPETHBIX CITy4alHbIX BETUYHH (X ,Y) 3a/1aH TaOJIUIEN.

Haiitu k03 duuKEHT KOppensuuu I,, ¥ BEPOATHOCTH NONaJaHMs CIy4aiHON BeIMYMHBI
(X,Y) B obOmacte D.

X 0 2 4 6

0.05 0.03 0.06 0.05

0.07 0.10 0.20 0.06

0
2
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}




Ipunoxenue 2

7 O1ieHOYHbIE cpeacrea AJisi IPpOBEACHUA l'lpOMe)RyTO'lHOﬁ arreCcTranmmu

a) HJ'IaHI/IpyeMLIe PE3YJIbTATHI oﬁyqeﬂml H OICHOYHBIC CpeACTBA NJIA MIPOBECACHUA HpOMe)KyTO‘lHOﬁ aTTreCcranum:

Kon WNHpukartop nocTrkeHus
HMHJMKAaTOpa KOMIIETEHIUU

OneHouHbIE CpeICcTBA

OIIK-3 - cnoco0HOCTHI0 MPUMEHSITH COOTBETCTBYIOIMI (PU3NKO-MaTeMATHYECKHI aNlapaT, MeTOAbl AaHAJIN3a U MOIEJTUPOBAHUS,
TEOPEeTHYECKOr0 U IKCIEPUMEHTAIBLHOI0 UCCIEA0BAHNUS NP PelleHnH NPo(ecCHOHAIBHBIX 32124

OJIIK 3.1 Hcnone3yer MeToab! aHaIu3a u
MOJEITUPOBAHUSA [IPU PEIICHUU
npogeccuoHaNbHBIX 337134,
MOJETUPOBAHUN U MIPOEKTUPOBAHUN
SHEPrOCHCTEM

TeopeTnuyeckne Bonpocsl JUIs IK3aMeHa B 1 cemecTpe

. Matpuupl. Buas! matpuu. JlelicTBus Haj MaTpULIAMU.

. Onpenenurens. OnpezneneHne, CBOICTBA ONpeaeTUTeNs.

. HeBbipoxnennas matpuiia. O6patHast MmaTpulia. Panr MaTpuisI.

. Cucrems! TuHEHHBIX ypaBHeHHA. OcHOBHBIE MoHATHSA. CoBMecTHOCTE CJIAY.

. Pemienue cucrem NIMHENHHBIX ypaBHEHUI. MaTpUUHbIi METOL.

. Pemenue cuctem nuneiHbIX ypaBHeHuil. @opmynsl Kpamepa.

. Pemienue cucrem nuHENRHBIX ypaBHEHUI MeToaoM ['aycca.

. CucTeMbl INHEWHBIX OTHOPOIHBIX YpaBHEHHH.

. Bekropsl. JIuHeliHbIe onepalnuy HaJ BEKTOPAMM.

10. IIpoekmus BekTopa Ha ock. Moxynps BekTopa. Hampasistrorie KOCHHYCHI.

11.CkansipHOE IPOM3BECHIE BEKTOPOB, €T0 CBONCTBA.

12.BekTopHOE MPOU3BEACHNE BEKTOPOB, €TO CBOMCTBA.

13. CmemaHHOE TIPOU3BEIEHIE BEKTOPOB, €r0 CBOICTBA.

14.YpaBHeHUs IpsSMON Ha IIOCKOCTH.

15.VpaBHEeHHS TIOCKOCTH B TIPOCTPAHCTBE.

16.YpaBHEeHHS TIPSAMOI B IPOCTPAHCTBE.

17.B3anmMHOE pacronoKeHne MPsSMBIX M IDIOCKOCTEH. YTOI MEKIy HUMHU. PaccTosSHIE OT TOYKH 10 TIPSIMOIA,

mockocTy. Touka nepecedeHus: NpsIMON U INIOCKOCTH.

18. KpuBble BTOpOro MOpsAKa: OKPYXKHOCTb, JJUIMIC, runepboia, mapaboiia, MX TIeOMETPHYECKHE CBOWCTBA H
ypaBHEHHA

19. IonspHas cuctema koopanHaT. KprBbIe B MOMSAPHON CHCTEME KOOPIMHAT

20. KomrutekcHble yncna. Anredpandeckas, TPUTOHOMETpHYECKast U IoKa3aTebHast popMa KOMIUIEKCHOTO YHCIa.

21. leficTBusl ¢ KOMIUIEKCHBIMH YHCIaMU: CIO)KEHHE, YMHO)XKEHHE, AeneHne. Bo3BeneHne B CTENEeHb, M3BJICUCHHE
KOpHS -0l CTENEHH.

O 00 1O\ N b~ WK —
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22. dyuknwmsa. Criocoos! 3amanus. OonacTh onpezaencHus. OCHOBHBIC 3JIeMEeHTapHbIe () YHKIMU, UX CBOHCTBA, Tpa(HKH.

23.TIpenen ¢pynkiuu B Touke. [Ipenen ¢pyHkumu B 6eckonedHocTH. OTHOCTOPOHHHUE MPEEIHI.

24. beckoHeYHO Majble W OeCKOHEYHO Oojblve (QYHKIMH, CBA3b MekAy HUMH. CBoicTBa OSCKOHEYHO MalIbIX
GbyHKIHHA.

25. TeopeMsl 0 npezienax. PackpbITre HeonpeeleHHOCTEH!.

26.3ameuaTenbHbIe MPECIbI.

27.CpaBHeHre O€CKOHEYHO MaJIbIX (DYHKIMI. DKBHBaJIEHTHbIE OECKOHEYHO MaJjible (PYHKIMH U OCHOBHBIE TEOPEMBI O
HUX.

28. HerrpepbIBHOCTh (DYHKIIMH B TOYKE. TOYKH pa3pbiBa U X KllacCH(pUKAIHSL.

29. OcHOBHBIE TEOpPEMBbI 0 HellpepbIBHLIX QyHKIUIX. CBoicTBa (hyHKIHIA, HENPEPHIBHBIX Ha OTPE3Ke.

30. I[MponzBonHas GyHKIMH, €€ TEOMETPUIESCKUH U (PU3NUECKUN CMBICIL.

31. YpaBHeHHs KacaTelbHOM U HOpMalK K KpuBoi. JuddepeHunpyemMocts GyHKIINH B TOUKE.

32.Tlpou3BogHas CyMMBbI, Pa3HOCTH, NpPOU3BEACHUs, 4acTHOro (QyHkuuii. IlpousBomHas CIOXHOH W 0OOpaTHOM
G yHKIMHA.

33. IuddepennppoBanne HesBHbIX GyHKIMEA. Jlorapudmudeckoe auddepeHpoBanmed

34. IuddepenippoBaHme napaMeTpruyecKy 3aJaHHBIX (QyHKIHH.

35. IIpon3BoJHbIE BBICIINX MOPSIAKOB.

36. Iuddepenpan Gpynkuun. I'eomerpuueckuii cmpicn nuddepennnana. OcHOBHbIE TeopeMbl 0 AuddepeHianax.

37. Ilpumenenne quddepeHnnana K mpuOIMKEHHBIM BBIYUCICHUSIM.

38. OcHoBHbIe TeopeMbl AuddepeniaibHoro ucuncinenus: Poss, Jlarpamxka u Komm.

39. [pasuiio Jlomurans.

40. YcnoBusi MOHOTOHHOCTH (DyHKIMA. DKcTpeMyMbl pyHKImE. HeoOxoaumoe 1 10CTaTOYHOE YCIOBUS 3KCTpEeMyMa
¢dhyHKIHN.

41. HauGonpliiee ¥ HAMMEHbIIIee 3HAYCHHsT (DYHKIMU Ha OTPE3KE.

42. Beinykioctb rpaduka ¢pyHknuu. Touku nepernba. HeoOxoquMoe 1 JOCTATOUHOE YCIIOBHUS TOUEK Mepernoa.

43. AcuMnToThI rpaduka QyHKIHH.

TeopeTuyeckne BONpockl IK3aMeHa BO 2 ceMecTpe

ITepBooOpasnas. HeonpeneneHHbII HHTETpal ¥ €ro CBOicTBa. TabnmIia OCHOBHBIX WHTETPAJIOB.

OCHOBHBIE METO/Ibl HHTETPUPOBAHU: 3aMEeHa NIEPEMEHHON 1 MHTETPUPOBAHKE 10 YACTSIM.

WHaTerpupoBanmie panroHaIbHBIX (YHKIIUH.

WHTerpupoBaHme TpUTOHOMETPUIECKHX (PYHKITHH.

WuaTerpupoBanie uppanuoHaTbHBIX (pYHKITHHA.

OnpeneneH bl HHTErPpall KaK Mpeell HHTErPaibHON CYMMBI, €T0 CBOHCTBA.

®opmyna HetoroHa — JleliOnnna. OCHOBHBIE CBOIMCTBA OMpeEIENICHHOT 0 HHTErpaa.

Brruncnenue onpeneseHHOro MHTErpajia (3aMeHa NMepeMeHHOW, HHTErpUpOBaHue Mo JactsiM). VHTerpupoBanue

YETHBIX U HEYECTHBIX (QYHKIMI B CHMMETPHYHBIX Tpeenax.

HecoOcTBeHHBIC HHTETPAJIBL.

N~ WNE
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

I'eomerpuueckre u pU3NUECKUE MPUIIOKEHUS ONPEIEIIEHHOT0 HHTETpaa.

O6nacte ompenenenuss @HII. [Ipexen, HenpepriBHOCTh. CBOWCTBA (DYHKIMH, HETIPEPHIBHBIX B OrPaHUYEHHOU
3aMKHYTOH 00J1acTH.

YacTHble MPOM3BOAHBIE TIEPBOTO MOPSAIKA, UX TEOMETPUIECKOE HCTOIKOBAHUE.

YacTHble MPOM3BOAHBIC BBICIIMX MOPSIIKOB.

JuddepennmpyemMocTsb U nonHbli AuddepeHuan QyHKIUH.

[Tpumenenue noHoro AuddepeHnrana K npuoImKeHHbIM BeraucieHusM. [uddepeHimanst BBICIINX TOPSIKOB.
[MpouzBoanas cnoxHol GpyHKImuU. [loaHas npor3BoaHAS.

WuBapuaHTHOCTH (hOPMBI MTOTHOTO HU(depeHipaia.

JuddepennmpoBaniie HessBHOW QYHKINH.

KacarenbHast IiI0CKOCTh U HOPMaJlb K TOBEPXHOCTH.

OkcTpeMyM (QYHKIMHK IBYX MepeMeHHbIX. HeoO0xouMoe 1 J0CTaTOUHOE YCIOBUE SKCTPEMYMA.

HauGonpiee n HauMeHblIee 3HaUeHUS (HYHKIUH B 3aMKHYTOH 00J1aCTH.

JIBOMHOI MHTErpall: OCHOBHBIE ITOHATHS U ONPEIEIICHUS.

OCHOBHBIE CBOMCTBA JBOWHOT'O HHTETpaIa.

Ber4ucnenue n1BOHHOro MHTErpaa B JEKapTOBBIX KOOPIUHATAX.

Beruucnenue 1BOHHOro HHTErpaa B MONSAPHBIX KOOPIUHATAX.

JAuddepeHiranbHple ypaBHEHUS: OCHOBHBIE OHATHS. 3aa4u, IPUBOAAIINE K AU PepeHINaIbHBIM ypaBHEHHAM.
Teopema cymiecTBOBaHHS M €MHCTBEHHOCTH PeIlIeHNUs ¢ pepeHInaaIbHOr0 YpaBHEHUS.

YpaBHEHUsI ¢ pa3AeAOIINMUCS TIEPEMEHHBIMHU.

OnHoponubie quddepeHnranbHbie ypaBHeHus 1 opsiaka.

JIuneiiHble ypaBHEHMS IEPBOTO NOpsiAKa. Y paBHeHUs bepHyun.

YpaBHeHHEe B ONHBIX AuddepeHmanax.

Juddepernnanbapie ypaBHEHNS BBICIINX MTOPSIIKOB: OCHOBHBIE TOHATHS.

YpaBHEHUS, AOMTYCKAIOIINE TOHIDKEHNE TTOPSIIKA.

Jluneiinsle nuddepeHnnansHple ypaBHEHN BBICHIMX NMOpsAKOB. JIuHEiHbIe omHOpoaHbIe muddepeHnnanbHbIe
ypaBHEHHS 2, N-TO TOPSIKOB.

WuTerpuposanue JIOAY ¢ mOCTOSHHBIMEU KOX(PPHUINESHTAMHU.

Jluneitnpie HeomHopoaubeie [1Y. CtpykTypa obmero pemenus JIHY.

Merton BapHaIii IPOU3BOIBHBIX ITOCTOSHHBIX.

WuTerpuposanme JIHAY ¢ nocTosHHBIME KO3 GUIMEHTAMH U TIPABOX YaCThIO CIICIIHATHHOTO BU/A.

Cucremsl auddepeHnaabHbIX ypaBHeHHH. Teopema CymecTBOBaHHMS W EAMHCTBEHHOCTH pemIeHUs. Meron
WCKITIOYEHHS JJIs1 pEIIEHUsI HOPMAJIbHBIX CHCTEM AN PepeHIINATbHBIX YPaBHEHHH.

TeopeTuyeckue Bonpochl A 3a4eTa B 3 cemecTpe
Uucnoseie psaapl. CxoauMocTs U cymMa psia. CBOHCTBA pSAOB.
Psin reomerprueckoii mporpeccun. Heodxoanmblil MpU3HaK CXOAWMOCTH YMCIOBOro psna. 'apMoHmUecKuit
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pan.

3. JocraTouHble TMpHU3HAKH CXOAWMOCTH 3HAKOIOIOKHUTENBHBIX psnoB. llpusHaku cpaBHeHus. [IpusnHak
Janamb6epa.

4, JocraTouHble TNpPHU3HAKKM CXOMUMOCTH 3HAKOIOJOXKHUTENbHBIX psioB. PamukanbHeiid npusHak Korm.
Wuterpansheiii npuszHak Komu.

5. 3HaKouepenyroIuecs U 3HaKonepeMeHHbie psbl. [Tpusnak JleiiOHua. AOCOIIOTHAS U YCIOBHAS CXOAUMOCTh
psna.

6. OynkumonansHbele psabl. O6macTe cxopumoctu. Crenennbie psapl. Teopema AGens. Paguyc cxomumocT.

CBoiicTBa CTENEHHBIX PAJOB.

7. Psaner Teitnopa u Maknopena. Paznoxxenue QyHKIUIA B CTENIEHHBIE PSIIbI.
8. HpI/IMeHCHI/IC CTCTICHHBIX PAI0B B l'[pI/I6J'II/I)KCHHBIX BBIYUCIICHUAX.
9. Tpuronomerpuueckue psapl. OnpeneneHue KOIPQHUIMEHTOB TPUTOHOMETPHYCCKOrO psifa. Y CIOBHE

paznoxumoctu GyHKIMH B psig Dypbe.
10.Psmpt @yppe 11t YeTHBIX W He4eTHbIX (QyHKuui. Psgpl Dypee s GyHKIMH TPOU3BOJIBHOIO IEPHUOJA.
Paznoxenue B psig Oypbe HEnepruoguueckux (yHKIHIA.
11. ®yHKIMH KOMIIEKCHOTO MIEPEMEHHOT0: II0Ka3aTeabHas 1 Jorapudmuyeckast GyHKIUL.
12. ®yHKIMM KOMIIEKCHOTO MIEPEMEHHOT0: TPUTOHOMETPHYECKUE H 00paTHbIE TPUTOHOMETPUYECKUE (DYHKIIUH.
13. ®yHKIIUKM KOMIUIEKCHOTO MEPEMEHHOr0: rurepOonnyeckue GyHKIMHU, CTeTIeHHAs! PYHKIHUSL.
14. TuddepentmpoBanre GpyHKINI KOMIUIEKCHOTO niepeMenHoro. Y cnosust Komm-Pumana.
15. UaTerpupoBanue GyHKIMHA KOMILUIEKCHOTO TIEPEMEHHOTO.

16. Teopema Komm. Mnterpansias dpopmyna Ko

17. OneMeHThl KOMOMHATOPHKY: TIEPECTaHOBKH, Pa3MEIICHHUS, COUETaHuUSI.

18. OCHOBHBIE TIOHATHS TEOPUU BEPOSITHOCTEH: HCIBITAHUE, COOBITHE, BEPOSITHOCTD COOBITHSL.

19. JeiicTBus Hag cOOBITHAME. AJredpa COOBITHIA.

20. TeopeMbl CIIOXKEHUS] 1 YMHOXKEHHUS BEPOSTHOCTEH.

21. ®opmyna noiaHou BepositHocTH. Popmyna belieca.

22. IlocnenoBaTenbHOCTh HE3aBUCUMBIX UcnibITaHui. Dopmyna beprymim.

23. CryuaiiHble BETHUYHHBI, UX BHIBI.

24, Psan pacnpenenenus. @ynkuus pacnpenenenus, ee cBoiicrBa. ILToTHOCTD pacnpeeneHus, CBOWCTBA.

25.YucnoBple  XapaKTepPUCTHKU CIyYallHBIX BEJIMYHH: MAaTEMATHYECKOE OXKHMAAHHE, [HCIEPCHs, CPEIHEee
KBaIPaTUYECKOE OTKIIOHCHHE.

26. HopMmasibHbIil 3aKOH pacipeesieHns ClTyq9aiiHOW BEINYNHBI.

27.CucteMbl CITy4aiiHBIX BENUYHMH. 3aKOH PAaCIpeeieHus. YUHCIOBBIE XapaKTEPUCTUKH CHCTEMBI CIy4alHBIX
BENTMYHH. 3aBUCUMOCTD CIYYaiHBIX BEITUYHH.

28. IIpeaMer MaTeMaTHYECKOI CTaTHCTUKH. | 'eHepalibHasi COBOKYITHOCTD U BbIOOpKa. BapuanmoHHsld psa. [Tomurow.
I'ucrorpamma. OMnupuydeckas QyHKIMS pacnpeaeineHus.

29. CTaTHCTHYECKUE OLICHKU NApaMETPOB PACTIPEACIICHUS TeHEPAIbHON COBOKYITHOCTH.
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Ipumepnule npaxmuyeckue 3a0anus 01 IK3AMEHA U 3auema:
1 cemecmp:
1. Pemuth MaTpruHoe ypaBHeHne X+3(A-B)=4C, rae

MR RSN

’ ’ .
2. Pemmmth cucTeMbl JIMHEHHBIX ajreOpandeckux ypaBHeHHi o popmysiaam Kpamepa, MaTpu4HbIM METOAOM, METOIOM
I'aycca:

3X, +4X, +2X; =3
2%, —X, —3X, =3
X, +5X, +X; =2

(136), A(221), A(L0D), A(46-3)

3. JlaHBl KOOPIMHATHI BEPIIUH ITUPAMU/BI AiAZ'A‘3A“: A
Haiiru:

1) amumy pebpa Ak ;

2) yron Mexny pedpaMu Ak, u Ah ;

3) yron Mexy pedpom AA, U TPaHbIO ARA, ;

4) miomans rpaHu AR A ;

5) 00beM THUpaMHUIBL.

4. Hammcath KaHOHUYECKHUE M TTAPAMETPUUCCKIE YPaBHEHHUS TIPSMOI, poxosiieit yepe3 Toukn M(2,1,-1) u K(3,3,-1).
5. CocraBuTh ypaBHEHHE IUIOCKOCTH, Ipoxomsameit uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

6. Jlokazatk, 4TO NpSMbIE MAPAIJICIbHBIL:

X+2 y-1 z X+y-2=0
3 _2 1 , (X—y—=52-8=0
10. Beraucnure nipeaens:

- x* . 1-cos4x 1
) tim LX) fim ISy Ve 1oVS
x=® X 4+ 3X° + 2X x>0 2X-tgX im 3

X =ctg2t,

11. Haii dy .. _ 4x—x?
.Haiigure — g pynkumit: a) y=e . 0)
dx y = In(sin 2t).
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12
x? -4

12. UcenenoBatk QyHKUHIO U OCTPOUTH €€ rpaduK: y =2 4

2 cemecmp:

14. Haiitn HeonpenenEéHHbIii MHTEerpat: a)J 3x -2 dx, 6) J COSX_ 4y B) IZXEXdX.

1+sin x

VX +1
J20

N xdx
15. BelYMCIUTh OnpeieeHHbI HHTerpat I — .
2 VX 2 +5

2
16. Haiftn momane urypsl, orpanmuenHoii mmmmamum: X =4, Y© =4X.

_fo_y2_ 2 3
17. HaiiTy 1 noCTpOUTh 00J1acTh ONpeaeeHus: QYHKINU U=y9-x" -y +(x-Y) .

3 -
18. Haittu monmsiit nuddepentman  dynkmun: £ =X Iny —sin2xy.
19. HaiiT uacTHble TPOMU3BOIHBIE MEPBOrO MOPsAKA (QYHKIIUH:

z =5x%y® +In(x +4y).

2 3
20. Uccnenosats Ha sketpemym dyikimmo Z = X — 2XY + 4y
25. Pemnre 3anaay Komm: a) Y €0s? xdy = (y2 +l)dX, y(O) =0.
6)y' —Z=3x% y(-1)=4

26. Haiiure obmee pemenne qudepenipansaoro ypasserns Y +y' = e?*,
27. Pettuth oHOpOAHYIO cucTeMy auddepeHInalbHbIX YpaBHEHUI:

x'=6x—y,
Yy =x+4y.
3 cemecmp:

2
28. HaiiTi BCe KOMIUICKCHBIC YHUCIA, YIOBICTBOPSIOUINE 3a/IaHHBIM YCIOBHSIM " -7

3ammcaTh B TPUTOHOMETPHUYECKON U TIOKA3aTebHON (popMax.
T

1-i—
. . )
29. Beraucnuth 3Ha4eHUS (QyHKIHA: cosi, In(3+4i), e .

. 4 ; .
30. Haittu kopuu ypauenns 2~ = 81l u n306pa3suth UX Ha KOMIUIEKCHOM TLIOCKOCTH.

3

_ 52 .
= 7" Haiinenuble uucia
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31. BerauciuTh HHTErpalt:

y: Z=Zei"),0£g0£

—

N||NN
QU
N

NS

33. TIpu moctaBke ¢ 3aBona Ha 6a3y 1000 paguONPUEMHUKOR, Y 55 BBIIIIH U3 CTPOs JIaMITbl. HaliTi BEpOsSTHOCTH TOTO,
YTO B3ATHIN Hay/la4y NPUEMHHUK OyJeT UCIIPABHBIM.

34. IlaTHaauaTh 9K3aMeHAIOHHBIX OMJIETOB COJEpPIKaT MO 2 BONPOCA, KOTOPhIE HE MOBTOPSIOTCS, SK3aMEHYIOIIUHCS
3HAET TOJILKO 25 BOMpocoB. HaliTh BeposTHOCTH TOTO, YTO AK3aMeH OYIET CllaH, €Cl JUIS ATOrO IOCTATOYHO OTBETHTh
Ha J[Ba BOIIPOCa OJIHOTO Ouiiera.

35. [IpuHrMaeM BEpOSITHOCTH POXKICHUS MallbuMKa U JAEBOYKH paBHbIMHU. HaiiTu BeposTHOCTH TOro, uto cpeau 10
HOBOPOXKICHHBIX 6 OKQXKYTCSl MaJIbUMKaMHU.

36. laH 3aKOH pacnpeleNeHns TUCKPETHOW CIy4aliHOMi BEIMYMHbL:

X: 10 |20 [130 |40 |50
p: 0102 03 |02 |02
BBIYHCIIUTD €€ MaTEMaTU4YECKOe OJKUJIaHKE, TUCIICPCUIO U CPEIHEE KBaJPaTHIECKOE OTKIIOHEHHUE.
37. Nana ¢yHKIMS pacnpeneneHns: HeNPepbIBHON CIy4aitHOM BENMNYUHBI X

0 npu  x<0
F(X) =40,25x*(x+3) mpu 0<x<1
1 npu  x>1
Haiitu motHOCTE pacupenenenus f(x), mMOCTpOUTH ee TpaduK, BEPOSTHOCTH MOMagaHus B 3aAaHHbIN naTepBa [0,5; 2],
Mx, Dx, o,.
38. 3amaHo pacnpe/iesieHue BEpOSITHOCTEH TUCKPETHON TBYMEPHOH CydaiiHON BEITHMYMHBIL:
Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Haiity 3aK0HBI pacnpeneneHns COCTaBIIONNX, KOIQPHUITMEHT KOPPETIIUH

OIIK 3.2

Criocoben TIPUMEHSATh
COOTBETCTBYIOLIUN

(pU3MKO-MaTEeMaTHIECKUH anmapaT npH
TEOPETHIECKOM U HKCIIEPUMEHTAIHHOM

Ilpumepnvie npuknaonvie 3a0auu u 3a0anus
3aganue 1. 3aBHCMMOCTH MYTH OT BPEMEHM IIPU MPSIMOIMHEHHOM JBIXECHHHM TOYKH 3aJaeTcs YpaBHEHHEM

1

3 2
S=—1t"+2t° -3, e S —nymsBM™M,a I — Bpems B c. BerumciuTe €€ CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
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HCCIEOBAHUHA B  PEIICHUH
SHEProcOePeKCHHUS;

3aJ1a4

t=4c.
f[}:]

2
3aganmne 2. K rpaduky ¢yHKIUN f (ﬂ =3-x B €ro TOYKE C aOCIHCCO * npoBeJieHa KacaTenbHas. Haiitu
TUTONIAJIb TPEYTroJIbHUKA, 00Pa30BaHHOTO KacaTelbHON M OTPE3KaMH, OTCEKAEMBIMHU €F0 Ha OCSIX KOOpPJMHAT.
3amanue 3 . J{ns pemeHuns 3a1a4u cenaiTe cCXxeMaTHYeCKUi YepTex U MoiyunTe ()yHKIMOHAIBHYIO 3aBUCUMOCTD 110
yKa3aHuIo K 3aqaue. Haiinure obnacTh onpeneneHus 3Tod GpyHKIUH MO CMBICITY 3a/laui. Berauciure 3HaueHuns 3Toit
(yHKIMHY TIpH TpeX pa3iIM4YHbIX 3HaYeHHAX aprymenTa. Mccnenyiite GyHKIMIO Ha HauOoNbIIee 1 HAaNMEHbIIee
3HaueHusa. OTBeThTE Ha BOIIPOC 3a/1aUH.
«Cedenne TOHHENS UMeeT GOpMY MPSIMOYTOJIbHUKA, 3aBEpIICHHOTO MoTyKpyroM. [lepumerp ceuenust 18 m. [Ipu kakom
panuyce MoJyKpyra Iiomaib cedeHus Oyaer HaubobIe ?7»

S=5(r)

O603HaubTe pagryc nonykpyra uepes I u Bbipasure mnomansp S cedenus kak Gpynximio ot I :

3apanue 4. [loxymaiite, ¢ MOMOIIBIO CPEICTB KAKOIO pa3iesia MaTeMaTHKH MOXKHO PEIIUTh CIEAYIOIIYIO 3a/1a4y.
«Jlns1 yOOpKM CHera Ha yJuIaX ropoJia UCIIONb3YIOTCs CHEroyoopouHble MamMHbl. OHM pabOTaIOT B TEUCHUE CBETIIOTO
BpEMEHM CYTOK ¢ 6 10 18 4acoB ¢ mocTosAHHOI ckopocThio yoopku cHera 400 (M%/4). M3menenue oObema cHera,

ds 2
— =120 -5t . S{I ]
BBINAJAIOMIICTO HAa YIUIBI TOPpOJAa B TOPOAE B TECUEHUE CYTOK, MOXXHO OIMMCATh YPaBHECHUEM dI rae

7 4 _
— 00beM cHera (B M%), BBINABILETO 3a BpeMs t (B yacax), 0<7<24. B yomenrt spemenn! = 0 ma ymimax ropoza nexur

S(z
1000 M3 cHera. Y cTaHOBUTE COOTBETCTBHE MEXK1Y BpEMEHEM t 1 00BbEMOM CHEra, JIEKAILEro Ha yIIMIAX Fopoa ) .»
CocraBbTe MaTeMaTHIECKYIO MOJAETH 3TOM 3a4a4H U PELINTe e€.

3aganue S. CyrouHas moTpeOHOCTH 3JEKTPOSHEPTHH B HACEIEHHOM ITYHKTE SIBIISICTCS CIyYailHOM BETHYHWHOM,

3000 xBm [ u

MaTeMaTHIeCKOe OKHIaHHE KOTOPOH PaBHO , a mucniepenst pagHa 2500. OueHuTs BEPOSTHOCTH TOTO,

3500 KBm/ll.

YTO B ONIDKaMIMe CyTKH pacXoj JIEKTPO3HEPTHH B 3TOM HACEIEHHOM ITYHKTE OyneT ¢ 2500 JI0

3aganue 6. UTo 3HAYNT OLCHUTH T€HEpAJbHBIC MapaMeTphl 1Mo BeIoopke? ChopMymupyiTe orpenereHue TOYeTHON
ouneHku. Ormpenenute CMEIICHHBIE W HECMeEHIeHHBIe, 3((deKkTHBHBIE W HEIPPEKTUBHBIE, COCTOSATECIBHBIC U
HECOCTOSTEIbHBIC OLCHKH TeHEPANIbHBIX MapaMeTpoB. [IpOMIFoCTpUpyHTe ONpeaeeHns] TeOMETPUUYECKH. 3aluIIHTe

pacueTHble (GOpPMYJIbI AjI CrPYHIHPOBAHHBIX U HECIPYIIHUPOBAHHBIX JAHHBIX: BEIOOPOUYHOro cpeanero X  (yKaxuTe
€ro BepOSTHOCTHBIN CMBICI); BEIOOpouHOi muctiepcun Dg. Kak omeHnTs MaTemMaTnieckoe oKHIaHue TI0 BEIOOPOUHOM
cpenaeii? OmeEHUTE JUCTIEPCHIO IO WCIPABICHHOW Jaucnepcuu. Kakumu  SBISIOTCS TOYEYHBIE OICHKU
MAaTEeMaTHYeCKOTO OXHIAHWSA, AWCIHCPCHH W CPETHEr0 KBAAPATHYHOTO OTKIOHCHUS: CMEIICHHBIMH T HET,
s dexTuBHEIME Wi He3(PPEKTUBHBIMU, COCTOSTEIHHBIMY WIH HECOCTOSTCITHHBIMHE?

Banaqa 7. I[J'I?[ N3Yy4CHUS KOJIMYCCTBCHHOI'O IIPHU3HAKA X nus3 FCHCpaJ’IBHOﬁ COBOKYITHOCTH H3BJICUCHA BLI60pKa




Kon NHpukarop noctrkeHus

OneHouHbIE CpeICTBA
HHAUKATOopa KOMIICTCHIIUHN

Xl "R Xn oovema N , IMCroIasd JaHHOC CTATUCTUYCCKOC pACIIPCACIICHUE.

1). IlocTpoiiTe MOIUTOH YacTOT.
2). IocTpoiiTe SMIUPUYECKYI0 QYHKIIHIO pACTIPEEICHUSL.
3). IMoctpoiiTe rucTOrpaMmMy OTHOCUTENBHBIX YacTOT.

4). Haiinure BEIGOpOUYHOE cpennee X , BEIOOPOUHYIO JUCIIEPCHUIO DB, BBIOOPOYHOE CPEHEE KBaIPaTUIECKOS
OTKJIOHEHHE O, UCIPABICHHYIO JUCIIEPCUIO S > n WCIPaBIICHHOE CPETHEE KBAPATUIECKOE OTKIIOHEHHE S .
X 9 13 17 21 25 29 33 37
n 5 10 19 23 25 19 12 7

6) HOpﬁ[lOK NMPpoOBEACHUSA l'lpOMC)KyTO‘lHOﬁ aTTeCTAalluH, MOKA3aTeJIU U KPUTCPUHU OLICHUBAHUS

[MpomexyTodyHas aTTecTaIysI 10 AUCHUITIHHE «MaTeMaTHKa» BKIIOYAET TEOPETUIESCKUE BOIIPOCHI, TO3BOIISIONINE OIICHUTh YPOBEHD YCBOCHHSI O0YYAIOIIIMMUCS 3HAHUH, 1
MIPaKTUYECKUE 3a/TaHUA, BBIABIIONINE CTEEHb C(hOPMUPOBAHHOCTH YMEHHH 1 BIaIeHUH, TpoBoauTcs B popme 3x3ameHa (1 u 2 cemectpsl) u B popme 3agera (3
ceMecTp).

DK3aMeH 110 JaHHO! AUCIUIUINHE TIPOBOAUTCS B YCTHOHW (POpMeE IO IK3aMEHAITMOHHBIM OMIIeTaM, KaXKIblil U3 KOTOPBIX BKITIOYAET 2 TEOPETUIECKUX BOIPOCA U JIBa
MIPaKTUIECKUX 3a/TaHus.

Iloxka3ateau u KPHUTECPUH OICHUBAHUSA IK3aMEHAa U 3a4eTa € OLIEHKOI:

— Ha OLCHKY «OTJAMUYIHO» — 06y‘laIOH.IHﬁCSI ACMOHCTPHUPYCT BBICOKHI YPOBCHBb CCI)OpMHpOBaHHOCTI/I KOMHeTeHI.IHfI, BCECTOPOHHEEC, CUCTEMATUYICCKOC FJ'IY60KOG 3HAaHHC
y‘IC6HOFO Marepualia, CBOGO,Z[HO BBITTOJIHACT IPAKTUYCCKUE 3aJaHUS, CB060ILHO OIICPpUPYECT 3HAHUAMUA, YMCHUSAMHU, IPUMCHSCT UX B CUTyallUAX TTOBBIIICHHOM CI0KHOCTH.

— Ha OLIEHKY «X0POII0» — 00yJaroLHUHCs JEMOHCTPUPYET CPEIHUI ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHbIEC 3HAHUS, YMEHHS OCBOEHBI, HO JIOITyCKaIOTCS
HEe3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS IPY aHATUTHYECKUX Ol epalusiX, IEpeHOCe 3HAaHUH U YMEHUH Ha HOBbIE, HECTAHJAPTHHIE CUTYallHH.




— Ha OLICHKY «y/JAOBJIETBOPUTEJBHO» — O0Y4aIOMIUKCS IEMOHCTPUPYET MTOPOrOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/I€ KOHTPOJIBHBIX MEPOIPHUSTHIA
JONYCKAIOTCs OMMOKH, IPOSIBIISIETCS OTCYTCTBHE OTJENbHBIX 3HAHHUH, YMEHWH, HABBIKOB, 00yYarOINIICS UCTILITHIBACT 3HAYNTEIBHBIC 3aTPYAHCHUS TIPH OTIEPUPOBAHUN
3HAaHUAMHU U YMEHUSMH IIPU UX [IEpEHOCE Ha HOBbIE CUTYaIUH.

— Ha OLIEHKY «HEYT0BJIETBOPHTEIBHO» — 00yUAIOIIUIiCS JEeMOHCTpUpYeET 3HaHus He Oonee 20% TeopeTHuecKoro Marepuana, J0IMycKaeT CyIlleCTBEHHbIE OITMOKY, He
MOXET MMOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKU PCHICHU A MIPOCTHIX 3aJa4 UK HE MOXKCT IMOKa3aTh 3HAHUSA 1aKC Ha YPOBHC BOCIIPOMU3BEICHUA U 00 BbsACHEHHS I/IH(i)OpMaIlI/II/I.
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