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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanunu kadeapel [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. UsBekos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor _ 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peayimsanuu B 2027 - 2028
yueOHOM roy Ha 3acenanuu kadeapesl [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHUs AUCUUILIINHBL «MaTemaTukay SBISETCSl 03HAKOMJICHHE 00y4aeMBIX C
OCHOBHBIMHM TMOHATUSIMH W METOJAMH BBICIICH MaTeMaTHKH; CO3JaHHUE TEOPETHYECKOW H
MPAKTUYECKON 0a3bl MOATOTOBKU CIIELIMATIUCTOB K JESTEIBHOCTH, CBA3aHHOM C HCCIeI0BaHUEM,
pa3pabOTKON M TEXHOJOTUAMHU IPOLECCOB M3TOTOBICHHS MAIIMHOCTPOHUTENBHBIX W3JIENUN, U
OCHOBAaHHOM Ha MPUMEHEHHH MAaTeMaTUYeCKOro aHalu3a W MOJENUPOBAHHUA; OBJIAJICHHE
JIOCTAaTOYHBIM YPOBHEM OOIIENPO(PECCHOHANBHBIX W NPOPECCHOHATBHBIX KOMIETCHIUH B
cootBercTBuU ¢ TpeboBaHusmu PI'OC BO no nampaenenwmio 15.03.02 «Texnomoruueckue
MaIlMHBI 1 000pYA0BaHHE», TPOPHITE «MeTaTypruueckue MalIuHbl 1 000pyJOBAHUE.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

HNucnumuaa MaremaTnka BXOIUT B 00s3aTenbyl0 4YacTh Y4eOHOTO IJIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

I[JI?I HU3YUCHUA JAUCHUITIIMHBI HGO6XOIII/IMI)I 3HaHUsA (YMCHI/HI, BJIaZIGHI/DI),
c(hOpMHUPOBAHHBIE B Pe3YyJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Jucuunnuaa MaTemaTrka BXOJUT B 0a30BYIO YacTh Y4eOHOTO IJIaHa 00pa3oBaTeIbHOM
nporpaMmsl. M3yuenue qucuIuInHbl 6a3upyeTcs Ha IKOJIBHOM Kypce MaTeMaTUKH.

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

®dusuka

HauepratenbHas reoMeTpus U KOMIbIOTEpHast rpaduka

WNudopmaruka

[Ipukiiagnas MmexaHuka

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbTare ocBoeHust IUCHUIUIMHBI (Monyiisi) «MaTtemaTrukay o0yJaroniuiics: JoKeH
001aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 CnocoOeH NpUMEHSTh €CTECTBEHHOHAy4YHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METO]IbI
MaTeMaTHYECKOro aHaJIM3a U MOJIEIMPOBAHUS B MPO(heCCHOHAIbHOM 1€ TEIbHOCTH;

OIIK-1.1 Pemaer crammaptHeie mpodeccHoHaNbHBIE 3ala4d ¢ PUMEHEHHUEM
00IIIeMHKEHEPHBIX 3HAHUH

OIIK-1.2 [Ipumensier METOABl MOJESIUPOBAHHS W MaTEMaTHYECKOTO aHalu3a MAiis
penieHus 3a1a4 B mpoheCcCHOHAIbHOM ASATEIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyJA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbix equHull 540 akana. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padora — 31,9 akaz. 4acos:
— aynuTopHas — 26 akaJ. 4acoB;

— BHeayuTopHas — 5,9 akaJ1. 4acos;

— caMocTosTenbHas pabora — 486,8 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3Kk3aMeny — 21,3 akaj. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluu - 3a4€T, SK3aMeH

AynutopHast ) s
KOHTaKTHas paborta E 3 dopma TeKyIIEro
=
B aKaJl. Jacax o Bun KOHTPOJIS
Paznen/ tema 2 (B axaz. qacax) E B . P Kon
> 3 © | camocrosiTenbHOW |  yCIIEBaeMOCTH U
JUCLUTUTAHBI N [~ . | kommereHIMH
Q & paboThI MIPOMEKYTOYHOM
na6. | mpakr. | € 8
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | O &
1. DIEeMEHTHI JIMHEWHOMH,
BEKTOPHO# anreOphl u
AHAJIUTUYECKOI reoMeTpru
CaMOCTOSITETTEHOE
U3yuCHHE
. JUTEPATYpPbI
1.1 Jluneiinas anre6pa: paryp
. -COCTaBJICHUE
Martpuupl 1 ASUCTBHUS Haj - KOHCYJIbTAIUU 1O
KOHCIIEKTa
HUMH. Omnpenenurenu pemrenuto KP Nel,
«Jloka3arenscTBo
KBaJpaTHBIX MaTpHIl, paHr N - IpOBEpKa
CBOWCTB
MAaTpPHIIBL, obpatHas koHcrekTa Nel
marpunia. Meton I'aycca 0,5 0,5/0,51| 15 OTPCACTITENA, «CsoiicTBa OIK-1.1,
puma. Y ' R - BeimosiHeHue KP OIIK-1.2
penieHust cHCTEM . OTIPEHEIUTENSD),
. Nel «JIunetinas,
JIMHEHHBIX - IpOBEpKa
BEKTOPHAasi
anredpanvIecKux BBITIOJTHEHHS
N anrebpa u
YpaBHEHHUH. Teopema (peurenust) KP Nel
aHAITUTUYECKast
Kponexepa-Kamemmu 1
TEOMETPHSL.
Huddepenumans
HOE HCYUCIICHUE
DOI»
- BeimosHeHue KP
Nel «JIunetinas,
BEKTOpHAast - KOHCYJIBTAIUU 1O
1.2 BekropHas anredpa: p Y !
N o anreOpa u pemennto KP Nel,
JIMHEWHbIE W HEJIIMHCHHBIC OIlK-1.1,
0,5 0,5/0,51| 20 aQHATUTHYECKas! - pOBepKa
omnepanuy HaJ BEKTOpaMU OIIK-1.2
N TEOMETpHSL. pemennss KP Nel
U MX CBOMCTBa
Juddepenimans | (4acTb — BEKTOPHI)
HOE HCYUCIICHUE
DOI»




- BeInoJiHeHue KP
Nel «JIunetinas,

- KOHCYJIbTAalluu 11O

BEKTOpHast pemennto KP Nel,
1.3 AHanuTH4eckas airebpa u - IpOBEpKa OMK-1.1
TeOMETpHsI Ha TIOCKOCTU H 0,4 0,5/0,51] 20 aHAITUTHYeCKast peuenus KP Nel OHK-li 2‘
B IIPOCTPAHCTBE TeOMETPHSL. (gactp — '
Huddepenipans aHAITUTHYECKast
HOE€ UCUHUCIICHHE reoMeTpHus)
DOI»
HUroro no pazaeny 14 1,5/1,5U[ 55
2. BBenenne B MaTeMaTHYECKHI
aHaNu3
- Boinosinenue KP
Ne IBZI?TP(I)HZIZI;M’ - KOHCYJIbTAITUH TI0
p pewenuto KP Nel,
21 [penen u anrebpa u - IPoBePKa OIK-1.1
HETPEPBIBHOCTh  (DYHKIIUU 0,2 0,5/0,51| 18,1 | aHanuTHYecKas eme:m[ IE)P Nol OHK-l. 2‘
OJIHOM TIepEMEHHOMN TEOMETpPHSL. ('P;aCTL B l'[pe[leJ'I_LI '
Mudepenuuars HENPEPBIBHOCTH)
HOE MCYHCIICHUE
DOI»
- BeinonineHne KP
Nel «JIuneliHas, | - KOHCYJIBTAlMM 11O
BEKTOpHAs pemennto KP Nel,
2.2 KoMmeKkcHble 4YHCIIa. ainrebpa u - IpOBEpKa OMK-1.1
Pemenne anrebpandeckux 0,2 0,5/0,51| 17,9 | amanurmueckas pemenust KP Nel OHK-l. 2‘
ypaBHeHu# Haj nosiem C TEeOMETpHSL. (gactp — '
nbdepeHmans KOMILTEKCHEIE
HMuddep
HOE UCYHCIICHHE YHCIIa)
DOID»
Hroro no pazaeny 0,4 1/11 36
3. Huddepenumanbroe
ucyncieHne (QYHKIMH — OJHOMN
TIepeMEHHON
31 OmpeencHIe - CaMOCTOSITEIIbHAS
H' - (bp J;[( B pabora ¢ - KOHCYJIbTallMH IO
P A YHKI JUTEepaTypon pemenuto KP Nel,
touke. Juddepenunain, ero
TEOMETPUUYECKUI  CMBICIL. - KomcriexT - HpoBepia 11
T'eomerpuueckuit u 0,2 0,5/0,51| 16 «anaun, pewmenus KP Nel OIIK-1.1,
N TIPUBOJAIINE K (vactp — OIlK-1.2
MeXaHHUYEeCKHI CMBICTT
. MOHSITHIO MPOU3BO/IHEIC),
MIPOU3BOJHOM. [IpaBuna .
HdepeHMpoBanus " MIPOU3BOHOI, - MpoBepKa
A - BeimosineHue KP KOHCIIEKTa
TabJIHIIa TPOU3BOIHBIX No 1
- BI)IHOJ'IHGH?G KP - KOHCY/IHTAIHH K0
Nel «JIunetinas,
pemennto KP Nel,
3.2  ubdepenumponanue BEKTOpHas - npoBepka
HESIBHO M TIapaMeTpUYECKU anreOpa u . i
3aJJaHHBIX yHKITHIH. 0,2 0,5/0,51| 7 aHAJIMTHYECKAs p emz:;l;:Tff Nel OOEII((-]i:;’
Jlorapudmuueckoe TEOMETPHSL. HOCTDOGHIE '
muddepeHnpoBaHe Jubdepennmans a(I;)HKOB
HOE HCYHCIICHUE (;p B
DOI» M
3.3 HWccnenoBanne - KOHCYJbTALH 110
(GyHKIMH ¢ [OMOIIBIO 0.2 0.50.51| 138 | BhinosiHeHue KP pemenuio KP Nel, OIIK-1.1,
TuddepeHInaIbHOro Nel - mposepka KP Nol OIlK-1.2
VCYHCIICHHS PoBep -
Uroro no pazaeny 0,6 1,5/1,51| 36,8




4. WHTerpajbHOE HCYUCIICHHE

(yHKIMU OHOU NepeMEeHHO

- BpimoytHeHue KP

3{1“ - TepsooGpasnas Ne2 - KOHCYJIbTAI[UH TI0
YHKILI. N «Heomnpenenenns! | pemenuro KP Ne2,
Heonpenenennsrit i - nipoBepKa OIK-1.1
HHTErpal U €ro OCHOBHEIC 0,2 0,4 53 ’ . )
cBOMCTBA Tabuma OIpeIENIEHHBIN pemenus KP Ne2 OIIK-1.2
HeOmDe éHeHHLIX unterpan, ®HII, | (4acth — Hemocp.
HHTelI“) ;IOB mupdepeHmansH UHTETD.)
p bl YpaBHEHHS»
- BeinosiHeHne KP
- KOHCYJIbTalllH 110
Ne2
«HeomnpeneneHHb! pemenmnio KP Ne2,
4.2 OCHOBHBIE METOJBI o . - IpOBEpKa OIIK-1.1,
0,2 0,5 8,7 | i1, ompeneneHHbIH
HUHTErPUPOBAHUS I/;HTCF an. OHIT pemenus KP Ne2 OIIK-1.2
par, ? ("9acTh - METOJIBI
nuddepeHnnansH
HUHTETPUPOBAHUS )
bIC YPaBHEHUSD»
4.3 OnpeneneHHblit R KOHCYJIbTAIIUH 110
UHTErpall. 3anauuy, No2 pemenuto KP Ne2,
NPUBOMSAIINE K IIOHATHIO «Heon e_Z[eJ'IeHHLI - IpOBEpKa
OTIPEIEIEHHOTO UHTETpaa. N P . | pemenus KP Ne2 OIIK-1.1,
0,2 0,5 12 | i, onpeaeneHHbIiI
dopmyna (gacts - OIlK-1.2
o unrerpain, ®HII,
Hsrotona-Jleiibnuna. s depeHImaTLI BBIYHCIICHHE
CBoiicTBa. Meronast bie I:IBHCHI/H[» OTIpeIeIEHHOTO
WHTETPUPOBAHUS M UHTerpana)
- BeinosiHeHue KP
- KOHCYJIbTAIUU 1O
Ne2
«HeomnpeneneHHsl pemeruio KP Ne2,
4.4 [Ipunoxenus N . - IpOBEpKa OIIK-1.1,
0,2 0,5 10 | i, onpeaeneHHbIIH
OIIpEeeIEHHOTO UHTETpaIa wirerpan. GHIL. | PemeHns KP No2 OIIK-1.2
ud (pep CI-; Hanb;{ (4acTh MPUITOKEHUS
A peHIL OTIP.MHT)
bl YpaBHEHHS»
HWroro no pazaeny 0,8 1,9 36
5. JMuddepenpmansroe
UCUHUCIICHHE GbyHKImif
HECKOJIbKHX NePEMEHHbIX
CaMOCTOSITETTEHOE
U3yuCHHE
51 Onpenenenue HHT(Z ATVDLL:
OCHOBHBIX TOHSATHH. HanE caﬁe.
IIpenen u HenpepbIBHOCTH 01 05 15 COHCIIEKTa - IpOBEpKa OIIK-1.1,
®HII. OcHoBHBIE CBONCTBA ' ' «Croiictsa KOHCIIEKTa OIlK-1.2
(yHKIMH, HETIPEPHIBHBIX B bymKuii
3aMKHYTOH o0nactu HCl‘IpCprBHb;X s
3aMKHYTOM
obnacti»
5.2 YacTHble POU3BOIHEIE - BeinosiHeHue KP
u IIPOU3BOJHAA 1o Ne2 -
HaIpaBJICHHUIO. «HeomnpeneneHHb! | KOHCYIBTHPOBAHHE
KacarenpHas IJI0CKOCTh U 01 05 10 o, o pemennto KP OIIK-1.1,
HOpMaJlb K IIOBEPXHOCTH. ' ' onpeeneHHBIN Ne2, OIlK-1.2
T'eomeTpuueckuii  cMbIC unrerpai, @HII, - IpOBEpKa
muppepennmana. [Ipuznax muddepennmansl | pemenus KP No2
i hepeHIpyeMocTr ble YpaBHEHUS
5.3 TIpou3BoaHas CIIOKHOU - BeinosiHeHue KP
hyHKIIH. YacTtHblE Ne2 -
MIPOU3BO/HBIC u «HeomnpeneneHHb! | KOHCYITHPOBAHHE
muddepeHnnansl  BHICIINX 01 06 15 i, u o pemienno KP OIIK-1.1,
MOPSIIKOB. ' ' OTpeIeIICHHBIH Ne2, OIlK-1.2
JuddepennupoBanue nnTterpain, ®HII, - IpOBEPKaA
HESIBHO 3aJIJaHHBIX muddepenuunansy | perrenust KP Ne2

(dhyHKUMH

bl€ ypaBHEHUS»




- BeinostHeHue KP

Ne2 -
«HeonpeneneHHs! | KOHCYTBTHPOBAaHHIE
5.4 [onsTHe 00 pext Y P
SKCTPEMyMax (dhyHKUNH 0,1 0,5 10 4, no pewermio KP OIIK-1.1,
pemy Y ' ' OTpeIeICHHBIH Ne2, OIlK-1.2
MHOTHX ITepEMEHHBIX
nnTerpan, OHII, - IIpOBEpKa
muddepennansl | pemenus KP No2
ble yPaBHEHUS»
HUroro no pasaeny 0,4 2,1 50
6. OOBIKHOBEHHBIC
JuddepeHnnaibHble YpaBHEHHS
6.1 OOBIKHOBEHHBIE - BeinosiHeHue KP
T depeHInaIbHbIC Ne2 -
YpaBHEHHUS MIEPBOTO «HeomnpeneneHHb! | KOHCYIBTHPOBAHHE
MOpSIKA. Metoabt 02 1 246 i, o pemenuto KP OIIK-1.1,
peleHus ' ' OIpeIENIEHHBIN Ne2, OIIK-1.2
T PepeHIIHATBEHBIX unterpan, ®HII, - IpOBEpKa
ypaBHEHMI MIEPBOTO mupepennmansy | pemenus KP Ne2
HopsIKa 1 bl YpaBHEHISD»
- COCTaBJICHHE
KoHcmekTa «J{Y -
BBICIIHX KOHCYJIETHPOBaHUE
6.2 1Y BBICHINX TIOPSIKOB, TTOPSIKOB, o pemenuto KP OIlK-1.1,
0,2 1 20
CBOJISIIUECS K IEPBOMY CBOJSIIIIUECS K Ne2, OIlK-1.2
IEPBOMY», - IpOBEpKa
- BeinosiHeHue KP KOHCIIEKTa
Ne2
Wroro no pasneny 0,4 2 44,6
HWroro 3a cemectp 4 10/41 |258,4 3a4€T,9K3aMeH
7. DNeMeHThI TEOpHUH
BEpOATHOCTEN u
MaTeMaTHYECKOHW CTaTHCTHKU
- permonHeHne KP | - Bemonaenne KP
Ne3 «Teopus Ne3 «Teopus
7.1 DIeMEHTHI P " P - OIIK-1.1,
0,5 0,5/0,51| 27,3 | BepoATHOCTEH. BEPOSATHOCTEH.
KOMOWHATOPHKH OIlK-1.2
Maremartuueckast | MaTtemarndeckas
CTATHCTHKA CTAaTHCTHKA
7.2 Anrebpa coObITHH. )
Knaccruueckoe, - BeinotHenne KP
KOHCYJIbTHPOBaHUE
TE€OMETPUYECKOE " Ne3 «Teopus
o o peuteruio KP OIIK-1.1,
CTaTHCTHYECKOE 0,5 0,5/0,51| 25 BEPOSTHOCTEH.
Ne3, OIIK-1.2
OrpeesICHHsI BEPOSTHOCTH. Maremaruyeckas - IPoBeDKA
AxcromaTHKa TEOPHH CTAaTHCTHKa POBEP
o pemerns KP Ne3
BEPOSITHOCTEH
7.3 TeopeMbl CIIOXKEHHUS H i
YMHOXCHHS. YcnosHas - BeinosiHeHue KP
KOHCYJIbTHPOBaHUE
BEPOATHOCTb. dopmyna Ne3 «Teopust
o . o pemterno KP OIIK-1.1,
[OJIHOM ~ BEPOSITHOCTH U 0,5 1/11 20 BEPOSTHOCTEH.
N Ne3, OIIK-1.2
¢dopmyna Baiteca. Cxema| 2 MaremaTHdyeckas - IPoBeDKA
bepuymnu, npubmmKeHUS CTaTUCTHKA» POBCp
pemenns KP Ne3
Jlannaca u [lyaccona
7.4 JuckpeTHsie u
HeNpephIBHBIE ~ CITyJaiiHbIe -
pep i - BeimosHeHue KP
BEJIMYMHBL. Psan v QyHKums KOHCYJIbTHPOBaHUE
Ne3 «Teopust
pacnpenencHus 51 N o pemenuto KP OIIK-1.1,
0,5 1/11 25 BEPOATHOCTEH.
MJIOTHOCTb. No3, OIlK-1.2
MaremaTHdyeckas
MaremaTtnueckoe - MpoBepKa
CTaTUCTHKA»
OKMIAaHWE M JUCIIEpPCHs, pemenust KP Ne3
HayaJbHbIC W [ICHTPAJIbHEIC
7.5 W3zBectHbIC -
acrpeneNieHss M HX - pemoHenne KP KOHCYJIbTHPOBaHUE
Pactipen Ne3 «Teopus y P
YKCIIOBBIE . o pemenuto KP OIIK-1.1,
0,5 1/0,21 | 25 BEPOSITHOCTEH.
XapaKTEPUCTUKU. Ne3, OIIK-1.2
MaremaTtuyeckas
Hopwmansaoe - IpoBepKa
CTaTHUCTHKA
pacrpejeseHue peuteHus KP Ne3




7.6 MHoromepHbie

- BeinostHeHue KP

ciryyaiiHble BEJINYUHEL.
Ne3 «Teopust KOHCYJIbTUPOBaHHE
OyHKIMKM  pacrpeesieHus, . OIIK-1.1,
. 0,4 1 30 BEPOSTHOCTEH. o pemenuto KP
CBOIICTBA. Yucnossle OIIK-1.2
ADAKTEDHCTHKN MaremaTHdeckast Ne3,
p P ) CTaTUCTHUKA» - mpoBepka KP Ne3
DJIeMEHTHI TEOpUH
7.7 OCHOBHBIE IIOHATHS, - Beimoaaenue KP -
reHepajbHas Ne3 «Teopust KOHCYJIETHPOBaHUE
COBOKYITHOCTh U BBIOOpKA. BEPOSITHOCTEH. o pemennto KP OIK-1.1
CTaTHCTHYECKHE  OIIEHKH 0,3 1 30 | Marematuyeckas Ne3, OIK 1' 2‘
rmapaMeTpoB CTaTUCTHKAY, - mpoBepka KP Ne3, '
pacripenenenus. TodedHble -KOHCIIEKT IO - IpOBEpKa
Y MHTEPBaJIbHBIE OLIEHKH pazneny KOHCTIEKTa
- BermosiHeHne KP -
7.8 JloBepurensHbIe
Ne3 «Teopust KOHCYJIbTUPOBaHHE
WHTEPBAJIBI JUTSt .
BEPOSITHOCTEH. o pemennto KP
napamMeTpoB HOPMAJIBHOTO OIIK-1.1,
0,3 1 26,1 | MaTemaTudeckas Neo3,
pacnpenenenus. [lonstue o OIlK-1.2
CTaTUCTHKAY, - mpoBepka KP Ne3,
KPHUTEPHIX MPOBEPKU
-KOHCIIEKT IO - IpOBEpKa
CTaTUCTHYECKUX THIIOTE3
pasneny KOHCIIeKTa
7.9 Kpurudeckass 00y1acTh, - BeimosiHenne KP -
YPOBEHb 3HaYMMOCTH, Ne3 «Teopust KOHCYJIETHPOBaHUE
MOIIIHOCTh KpUTEPHUs. BEPOSITHOCTEH. o pemennto KP OIK-1.1
Kpurepuii coruacus 05 1 20 | Maremaruueckas Ne3, OTIK 1' 2‘
Ilupcona mis rUMOTE3BI O CTaTUCTHKAY, - mpoBepka KP Ne3, '
HOPMaJIbBHOM -KOHCIIEKT IO -IIpoBepKa
pacripeeneHun paszneny KOHCIIEKTa
HWroro no pazaeny 4 8/3,211 |228,4
Hroro 3a cemectp 4 8/3,21 1228,4 SK3aMeH
Wrtoro no aucuuminae 8 18/7,2 1| 486,8 3a4eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BAHKUE B Y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obygaromuxcs. Cornmacao 1. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCIATEILHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBeeHUN Y4EOHBIX 3aHSATHH 0OECIIEYMBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM ASITETbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CJIU YYUTHIBATH LIETU
o0pa3oBaHMs, HA peAM3alUI0 KOTOPHIX JOJKHA OBITH HAaIlpaBJieHa M30upaeMas TEXHOJIOTHS,
Co-JiepKaHue, KOTOpOe MPEACTOUT MepeaaTh 00YJarOIIMMCS C €€ TOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHA OYJIeT UCII0JIb30BaThCSI.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamumuonHsle oOpa3oBaTeNbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BATEIBLHOTO
mpouecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MWIUIIOCTPATUBHBIX METOJOB OOy4YeHUS).
YueOHasi AeSITeNbHOCTh CTYIEHTAa HOCUT B TAaKHX YCIOBHSX, KaK MPaBHUIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[OCIENOBaTeIbHOE H3JIOKEHHE Marephaia B
JTUCITUIIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOAbHBIMH CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TANHOTO PEIICHUS MPOOJEMHOW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HANIPABJICHHYIO HA BbIPAaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpPEJEeHHEe NPUHLUIOB U METOAMK PpeIIeHUs
MOCTaBJIEH-HBIX 3aJa4, IJIAHUPOBAaHUE XoJa padOThl, MOMCK JOCTYNHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYI0 pPEANM3alUI0 IUlaHa pabOThI, MPE3CHTALUI0 PEe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS ITEpexo0/ia KOMIETEHIIMA Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JI€ATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil TPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCClIeIoBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJeIeHHe Hay4HOH MpoOJeMsbl,
npeaMera U oOBeKTa HCCelOoBaHMA, LeNed W 3ajqad, METOAO0B, MCTOYHHUKOB, BBIIBHKECHUE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOJBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYII0 Hateil 00pa3oBaTebHON MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaramliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CJIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJIbKO He(OopMalbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBI MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTh C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOP U cCUCTeMAaTH3alus HHGOpMauu
0 KakoM-TO OOBEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIUel, ee aHAIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIINS IO TPAKTUYECKOMY MTPUIIOKEHUIO).



3. HMHdopManmoHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TexHONOruH. OpraHuzanus
00pa3oBaTENFHOTO TIpollecca C MPUMEHEHHEM CIEIUATHN3HPOBAHHBIX MPOTPAMMHBIX Cpel H
TEXHUYECKUX CpPEICTB paboTel ¢ wuHpopManmerd (MHPOPMALIMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Ilunaues, B. C. Boicmas matemaruka : y4eOHuk / B.C. IllumaueB. — Mockaa :
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpa3zoBanue). — WWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716  (mara o6pamenus: 02.09.2022). — Pexum

JIOCTYTIA: IO TIOJTTHCKE.

2. Marematuka : yueObnoe nocobue / F0. M. Jlanuinos, JI. H. XKyp6enko, I'. A. Hukonosa
[u np.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UH®PA-M, 2019. — 496 c.
— (Bsicmiee obpaszoBanue: bakamaspuar). - ISBN 978-5-16-010118-7. - TekcT : 2I€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/989799 (mata obpamenus: 02.09.2022). — Pexum
JOCTYTIA: 110 TIOATIUCKE.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. MaremaTka B mpuMmepax W 3amadax . y4e0. mocodue / O.M. [lertspeBa, JI.H.
XKypbenko, I'.A. Huxonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UH®PA-M, 2019. —
372 c. — (Boicuiee oOpazoBanue: bakamaspuar). - ISBN 978-5-16-011256-5. - Tekcr :
anekTpoHHbii. - URL: https://znanium.com/catalog/product/989802  (mara oOparieHwus:
02.09.2022). — Pesxum 10CTyMA: O HOAIHICKE.

2. ®uxrtenroinsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHa/M3a | y4eOHUK : B 2 yacTsax / I.
M. ®uxrtenronsl. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 1 — 2019.
— 444 c¢. — ISBN 978-5-8114-0190-1. — Tekcr : oanekrponsbiii // Jlanp
DNIEKTPOHHO-OMOmoreunass cucrema. — URL: https://e.lanbook.com/book/112051  (mara
obpamenus: 02.09.2022). — Pexxum goctymna: 1Jist aBTOPU3. MOJIb30BATEICH.

3. ®uxrtenronsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaaM3a | y4eOHuK | B 2 yacTsax / I
M. ®uxtenronbi. — 10-e u3., crep. — Cankr-IlerepOypr : Jlans, [6. .]. — Yacts 2 — 2019.
— 464 c. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponssiii // Jlanp
NIEKTPOHHO-OnOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/115730  (mata
obpamenus: 11.05.2021). — Pexxum gocrtyma: 1uist aBTOPU3. IOJIb30BATEICH.

4. llumaves, B. C. 3amaunuk mo BhICHICH MaremaTwke . yueOHoe mocobue / B. C.
[MunageB. — 10-e u3n., crep. — Mocksa : UH®PA-M, 2020. — 304 c¢. — (Bsicmee
obopazomanme). - ISBN 978-5-16-010071-5. - Tekcr : onektponHbid. - URL:
https://znanium.com/catalog/product/1042456  (mata o6pamenus: 02.09.2022). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

B) MeToanyeckne yKazaHus:

1. I'paueBa, JI.A. OnpeneneHHbI MUHTETpaJl: METOANYECKHE YKa3aHUsS JJISl CTYAEHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2010 - 12 c.

2. I'paueBa, JI.A. DieMeHTHI TUHEHHOUN areOphl, BEKTOPHOU anreOpsl U aHATTUTUYECKON
reomerpun: YdyeOHoe nocodue. - Marauroropck: 'OY BIIO «MI'TY um. I'.'1. Hocoay, 2010 —
63 c.


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

3. Makcumenko, U.A. CoObiTust 1 BepositHOCTh. YacTh 2: Meron. yka3. - Marautoropck: [OY
BITIO «MI'TY um. I'.11. Hocosay, 2010. — 25 c.

4., Masuenko, E.II. TlpousBomnas u muddepennuan ¢yakuun. I[IpakTukym.-
Marnutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2010. — 38 c.

5. Masuenko E.I1. MccnenoBanne GyHKIMA ¥ moctpoeHue rpadukos. [IpakTukym. —
Marnutoropck: 'OY BITIO «MI'TY um. .M. HocoBay, 2011. —20 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

Haumenoanue N

0o Ne norosopa CpoK JIeHCTBUS JTUIICH3UU
7Zip CcBOOOIHO 0eCCpPOUHO
MS Office 2007 |y, 135 1 17.09.2007 GeccpouHo
Professional
FAR Manager |cBoOoaHO 0OECCPOUHO
Bpaysep Mozilla|co6oaHo
Firefox pacrpoctpansemoe [10 Oeccpotmno
Bpaysep Yandex|cobomHo 0OECCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

OnekTpoHHass  0a3za  MEPUOIUYECKHUX
nznanuii East View Information Services,
Hanumonanbuas
UHPOPMAIIMOHHO-aHATUTHYCCKAsI URL: https://elibrary.ru/project risc.asp
cucteMma — Poccuiickuii HHAGKC HAyIHOTO
IMouckoBas cuctema Axamemusi Google
(Google Scholar)

https://dlib.eastview.com/

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

Mngopmammonnas cucrema - EAMHOCH b, - s /window.edu.ru/
OKHO JIOCTyna K HWHOOPMAIMOHHBIM
Poccuiickas I'ocynapcrBennas

https://www.rsl.ru/ru/4readers/catalogues/

ouonmoreka. Karanoru
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU
MI'TY um. I'.1. HocoBa
MexnyHaponHas — pedepaTuBHas U
IOJITHOTEKCTOBAS CIIpaBOYHAs Oaza
Mexnaynapoanas 6a3a TMOJHOTEKCTOBBIX
KypHasoB Springer Journals
MexnyHaponHas pedepatuBHas —0aza
JAaHHBIX 1O YHCTOW MW MPUKIATHOM
9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIITIHHBI (MOTYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

http://scopus.com

http://link.springer.com/

http://zbmath.org/

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://scopus.com/
http://link.springer.com/
http://zbmath.org/

MartepuaabHO-TEXHHUYECKOE 00eCrieYeHre TUCIIUTUTHHBI BKITFOYAET:

VYyeOHBIC ayaUTOPUU ISl TPOBEIACHUS 3aHATHH JIeKIMOHHOro TtHma Jlocka,
MYJIBTUMEINIHBIE CPEICTBA XPAHCHHUS, TIEpEAad U MPEACTaBICHUs HHPOpMAIH

Y4eOHble ayAuTOpUM [UISI TPOBEACHMS] MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHAVBUIYAIbHBIX KOHCYJIBTAIUN, TEKYIIET0 KOHTPOJS U MPOMEKYTOYHON arrecTamuu Jocka,
MYJIBTUMEAUNHBIN IPOEKTOP, IKPaH

Komruiekec meTomudeckux pa3paboTok (pa3IaTOYHOrO Marepuaia M METOAHYECKUX
yKa3aHui ) H\UIM KOMIUIEKC TECTOBBIX 3a/IaHHi ISl TIOATOTOBKH M IIPOBEACHHUS TPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJICH

[Tomemienust st caMOCTOSITENbHOM paboThl ydamuxcs [lepcoHanbHble KOMIBIOTEPHI C
nake-tom  MSOffice, Bbixomom B HMHTepHET W ¢ JOCTYIIOM B  3JCKTPOHHYIO
nH(}OPMallMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA

[Tomemenne s XpaHeHUs U NPOQHUIAKTHYECKOrOo OOCTYXKUBaHUS  y4eOHOTO
obopynoBanus Illkader nns xpaHeHus y4eOHO-METOAMYECKON JTOKyMEHTallud, Y4eOHOTro
000pyIoBaHUs 1 y4eOHO-HATIISITHBIX TIOCOOHH.



ITPUJIOKEHUE 1

Y4eOHO-MeTOANYECKOE 00ecTiedeHHe CAMOCTOSITeIbHOM PadoThl 00y4aArOINXCSI

[To nuctumuinne «MaTemaTHKa» peaycMOTpeHa BHEAYAUTOPHAsI CaMOCTOsATEIbHas paboTa
oOyJarouuxcsi, MPOBOJMMAsl B BUJIE CAMOCTOSITEIbHOTO U3yYEHUS JINTEPATyphl U
MH(OPMAaILIMOHHBIX PECYPCOB, a TAK)KE B BHJIE PEILICHUS TUIIOBBIX 33]1a4 IIPU BBIIIOJIHEHUU
KOHTPOJIbHBIX PaboT.

Ilpumepnvie konmponvusie pavomot (AKP):

AKP Nel «/Iuneiinasi, BeKTOpPHAas aJredpa u aHAJIUTHYECKAsI TeOMeTpPusl.
JAuddepenunanbuoe ucunciaenune ®OID»

3amanmue 1.

Pemmmte cuctemy Tpems criocodamu: a) MaTpUYHBIM criocobom; 0) o ¢popmynam Kpamepa; B)
meroaoM ['aycca

X—-2y-32=3,
3X+y—-2z=9,
2X—-3y+5z=-4,

3ananue 2.

1) Haiigure yroa Mexay BEKTopaMu a M b, eciu a = (2; —1), b = (— 2; 2).
[TocTpoiiTe qaHHBIE BEKTOPHI B crcTeMe KoopArHAT OXy, a TAK)KE BEKTOPbI, H300pakarolIue:
2a+b, a-3b.

2) YKaxuTe Cpenu HIDKCIPUBEACHHBIX BEKTOPOB OPTOTOHAJBHBIC, KOJUIMHEAPHBIC, a TAKKEe

KOMIUTAaHapHbIE: a = (—3;—]; 4), b= (2,-2,1), ¢C= (2; %; —%} d= (7,11, 8). Beruncoute

TUTONIAJTh TTapaJuIesiorpaMMa, TOCTPOCHHOTO Ha BekTopax b m C.
3aganue 3.

Hanucars ypaBHenue npsimoit AB , ecniu A(—l; 2 3), B(—l; 2;—1). Brruucnaute paccrosHue ot
TOYKH A 3TOM MPsIMOM JI0 MNIOCKOCTH, TPOXOAIIEN Yepe3 TOUKY B, nepneHuKyIspHO BEKTOPY
N(0;-3;9).

3amanue 4.
TIpuBenuTe K KAHOHMYECKOMY BHLY H TIOCTPOIiTE KpUBYI0 X —4X+2y? —4y =0
3ananme S.

Brruncaute MMpEeacibl:

—x* -arcsi . N2x-1-+/5
2) lim 1+4x—-X .6 lim 3x-arcsin 2x ) lim X \/—

2 4 3,°B
xo® X 4+ 3X° + 2X x=0 COS X —COS° X X3 x—23

3aganue 6.



d? X = ctg2t,
Haiinure Q " —3/ TSt QYHKIIHN: Q) y:e“_xz. 0 J .
dx  dx y = In(sin 2t).
3ananmue 7.
. . 2x—17 .
CocTaBbTe ypaBHEHHE KaCaTEIbHOM K KPUBOH:  y = — 1 B TOUKE X,=-1. Hapucyiite
X —

KacaTeJIbHYI0 U KPUBYIO.

AKP Ne2 «HeonpenesieHHbli 1 onipenesieHHbI nuTerpasi, ®HII, nnddepennuanbubie
YPABHEHHD)

3aodanue 1. Beruncnute HEONPEIEICHHBIE UHTEIPAJIb

1) j(l+t923x)dx; 2)] 35X dx; 3)[arcsin5xdx; 4) Ilnj(xdx.

VBX + X?

3aoanue 2. Beruucnute onpeeleHHbIE UHTETPaibl

1 2 4,5 _
1) [(@-sin2x)’dx; 2) J'X dx; 3) j =1 ax.
0

S T ]

3aodanue 3. Haiinute 1iomans GUIypsbl, orpaHUuEHHON JTUHUSMU:
Xy=6, x+y-7=0.
3aoanue 4. Beraucanth HECOOCTBEHHBIN UHTErpal UM YCTAHOBUTD €r0 PACXOIUMOCTb:

1) Tx3e‘x4dx; 2) j“ d

0 2 3\/(4—X)2 .

3aoanue 5. HaiiTu 1 mnocTpouth o00sacTh ompeaeneHuss ¢QyHKIUU
z=1In(4-x*—-y?*) —arcsin(2-y).

3aoanue 6. Haiinute 4YacTHble NTPOM3BOJHBIE IEPBOrO MOpsAAKa (DYHKIUH:

z=3xy® —sin(x* + y)+u.

3adanue 7. Haiinute TpaIu€HT CKAISIPHOTO MOJIST U = x? + y2 —2z% mero MOJIYJIb B TOUKE
M(@L-12).

3aoanue 8. Haiitn HauMeHbliee M HauOomblee 3HaueHUE (QYHKIUU
Z=X—xy+2y*+2y+1

B obmactu D: x+y=-5 x=0; y=0.



3aoanue 9. Pemuts nudepeHnnanbHple ypaBHEHHS TIEPBOM CTETICHH

A) xy' —4y—x2 [y =0.

. T
Byysinx=ylny, — y(7)=e

B) x(y® —1)dx + y(x* —1)dy = 0.

3aoanue 10. Pemnts nHEHHBIE HEOTHOPOAHBIE AU (PepeHIIMaTbHOE YPaBHEHHE C TIOCTOSHHBIMHU
KodpdUIMeHTaMH

a)y" —3y'+2y=(4x+9)e”, 6) y"+4y +8y = (x+2)c0s3x

3aoanue 11. Peuuth OTHOPOIHYIO CUCTEMY TU(depeHITnaNbHBIX YPaBHECHUM:

x'=6x—y,
V' =x+4y.

AKP Ne3 «Teopusi BeposiTHOcTeil. MaTeMaTHyecKasi CTATHCTUHKA»

1

2.

o

7.

B ypue 12 mapos. Cpeau 3tux mapoB 3 6enbix 1 9 yepHbix. KakoBa BepoOSITHOCTh TOTO, YTO
Hay/auy BBIHYTHIH I1ap OKaXeTcsi OesbiM?

B paguoctyauu tpu mukpodoHa. [[1s Kaxka0ro U3 MepBbIX IBYX MHKPO(POHOB BEPOSTHOCTD
TOTO, YTO OH BKJIIOUEH B NaHHBIA MoMmeHT, paBHa 0,45, a mms tperbero — 0,9. Haiitn
BEPOATHOCTH TOTO, UTO B JAHHBI MOMEHT BKIIFOUEHBI 2 MUKPO(dOHA.

B nponaxe nmerorcs 6elible 1 KOPUUHEBBIE sIiI1a B COOTHOLIEHUH 2:3, IpUYeM IIPOU3BOJICTBO
60% OGenbix u 71% KOpUYHEBBIX ULl JATUPYETCS THEM, MPEIIIECTBYIOUIUM JHIO TPOJAKH, a
ocTajJbHbIE fllla JaTUpyIOTCs Oosiee paHHMMM uuciamu. [lokymarens 3aka3bIBaer siiia,
JaTUPYEeMbI€ JTHEM, MPEALIECTBYIOIIUM JHIO MPOJa)Ku, HE3aBUCUMO OT MX IBeTa. KakoBa
BEPOATHOCTH TOTO, UTO EMY MPOJAIAYT PEIIETKY OebIX SUI?

Tenedonnas cerb yupexaeHus obcmyxkuBaeT 200 aGoHEHTOB. BeposTHOCTH TOTO, YTO B
T€YEHHE MHHYTHl BHYTPU OTOM CETH KTO-TO KOMY-TO M03BOHMT, paBHa (,7. KakoBa
BEPOATHOCTH TOTO, YTO B T€UEHHE MUHYTHI OyzeT 5 3BoHKOB? KakoBa BEepOSATHOCTH TOTO, YTO B
TE€YeHHe MUHYTHI Oyner He Oosiee 5 3BOHKOB? HaiiTu HamBeposiTHEilIIee 4HuCI0 3BOHKOB B
TEYEHUE MUHYTBHI.

3amaH psia pacnpeneneHus: ciaydaiiHod BenmmunHbl X. HaliTh mMarematmdeckoe OKuJlaHue,
JIMCTIEPCHIO U Cpe/IHEee KBaipaTudeckoe oTKIoHeHHe. [locTpouts GpyHKINIO pacipeneneHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jnis HeTpephIBHOM ciydaifHOW BENMYMHBI 337jaHa PYHKIUS pacnpenenenus F (X) TpeOyercst

HalTU MJIOTHOCTh paclpeeieHust f(x), MaTeMaTUYeCcKoe OXXKUJAAHUE, TUCIIEPCUI0, CPEIHEE
KBaJpPaTUYECKOE OTKJIOHEHHE. BBIUMCINTL BEPOATHOCTH TOTO, YTO OTKJIOHEHHE CIy4dyalHOMH
BEITMYMHBI OT €€ MAaTEMaTUYECKOTO OXHUIaHUs OyAeT He OoJjiee CPeaHEro KBaIpaTHIECKOTO
otkioHeHus. [TocTponTts rpaduk GyHKITHIA.

0 ., x<0
F(X) =11 (1-cos2x) L 0<x<Z
2 2

1 ; T

X>—

3aKoH pacrpeAesieHus] CUCTEMbl TUCKPETHBIX CIIyYalHBIX BEJIMYUH (X ,Y) 3aJaH TaOIHIEH.



Haiitn kooduument koppensuud I, M BEpOSTHOCTb NONAJAHMs CIy4aiHON BEINYNHBI

(X,Y) B obnacte D.

X
y 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}

MNPUJITOKEHHUE 2

7 OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA HpOMe)I(yTO‘{HOﬁ aTrrecranmum

a) HJIaHI/IpyeMbIe pe3yJabTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA

l'[pOMe?KyTO‘lHOﬁ aTrecranmum:

Kon
WHIUKATOpa

Nupukarop
JOCTHIXXCHUA
KOMIIETEHIINHT

OueHouHbIE CpECTBA

OIIK-1 - CnocodeH npuMeHSITh eCTeCTBEHHOHAYYHbIE U 00IIeMHKeHePHbIe 3HAHUA,
MeTO/bl MATEMATHYECKOT0 AHAJM3a U MO/IeJINPOBaHUS B IPOo(decCHOHAILHOIM

NAesITeIbHOCTH

OIIK-1.1 Pemaer 1. ®opMyIUPOBKU OCHOBHBIX TEOPEM (CBOICTB,
CTaHJapTHHIE MPHU3HAKOB U3y4aeMbIX OHSATHH, HEOOXOIUMBIE H
npodeCCHOHATIBHBIE | JOCTATOYHBIE YCIIOBHUSI) B H3y9aeMBIX pasJiesiaX Kypca.
3a7a4un ¢ .
IpHMCHEHHEM 2. Metoabl pacKpbITUs HeOHpeI[(EJ'IeHHOCTeI/I, liblﬂCHeHI/m
obmenmieHepHpx | MEMPEPEBHOCTH (GYHKINU OHOH MepeMeHHOM.
3HaAHUHI

3. AropuT™ NpuOIMKEHHOTO BEIYUCIECHUS (DYHKIUH C
nomMoIneko auddepernnana; HanucaHusl ypaBHEHUs
KacaTelbHOU NpsIMOH (TJIOCKOCTH).

4. AHFOpI/ITM IIOJIHOI'O UCCIICJOBAHUA (I)yHKLII/II/I

5. MeTo/1bI BBISICHEHUS! KJIACCOB UHTETPUPYEMBIX
(GyHKIMH, a TAaK)Ke METOABI HHTEIPUPOBAHUS OCHOBHBIX
KJIaCCOB (DYHKLIMH.

6. CnocoObl BEISICHEHUS CXOOUMOCTHA HECOOCTBEHHBIX
HWHTETpaioB

Ilpumepnuie 3a0anun u 3a0auu
3ananme 1. CocTaBbTe aJrOPUTM PEUICHHUS ..... 33]1a4H.

3agaua 2. Beruncnure npeaen no npasuiy Jlonurans

lim arcsin(2x-4)

X—2 X2 —4
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OneHouHble CpeacTBa

3ananue 3. Chopmynupylite HEOOXOIUMOE YCIOBUE
sKkcTpeMyMa QYHKIIUU OJHOM MEePeMEHHOM.

3anaua 4. KakoB reoMeTpUUECKUA CMBICI ONPEAECICHHOTO
WHTETpaJia OT TaHHOW (DYHKIIMH B JAHHOM MHTEPBAJE B
JIEKapTOBOI CUCTEME KOOPAUHAT?

3ananue 5. [Togymaiite, C HOMOIIBIO CPEJCTB KAKOTO
paszena MaTeMaTUKH MOKHO PEIIUTh CIEAYIONIYIO
3amauy.

«J1nst yOopKu cHera Ha yJHIlax Topojia UCTONb3yIOTCS
cHeroy0opouHble MauHbl. OHU paboTaIOT B TEUCHUE
CBETJIOTr0 BPEMEHU CYTOK € 6 10 18 yacoB ¢ MOCTOSSHHOM
CKOpOCThIO yoopku cHera 400 (MS/‘I). N3menenne oobema
CHera, BBINAJIAIOIIET0 HA YIIMIIBI TOPO/Ia B TOPOJIE B
TEYCHHE CYTOK, MOYKHO ONUCATh YPABHCHHEM

ds 2

— =120 - 5¢ . S(I) 3
dt re — 00beM cHera (B M),
BBINIABILETO 3a Bpem t (B yacax), 0 £7<24. B momenr
Bpemenn’ = 0 Ha yirumax ropoa gexut 1000 m® crera.

YcTaHOBHUTE COOTBETCTBHE MEXy BpeMeHeM t 1 00beMoM

CHCTa, JICKAICTO Ha yJIMax ropoaa S(I) . »

CocTraBbTe MAaTEMaTUUECKYIO MOJIEIb 3TOM 3aa4M U
perure e€.

Ilpumepnvle npakmuyeckue 3a0anus

3apanue 1. Cucrematuzupyiite 1 00001IUTE BCE
KITFOUEBBIC ITOHATHUS M PUEMBI PEIICHUS THITOBBIX 3314
o teme «I[IpousBoanas» u «lIpuMeHeHrne TpPou3BOIHON
MIpH HCCTIeIoBaHUU QyHKIHI». PesynpTaT ohopmute B
BH/JIC TaOJIHIIBI.

3anaua 2. [{ns pemenus 3a1auu caenaire
CXEMaTHUYECKHI YepTex U MoIydnuTe (PyHKIIMOHAIBHYIO
3aBHCHUMOCTb 110 YKa3aHUIO K 3a7aye. Haiinute obnactsb
oTpeJieNIeHus 3TO (PYHKIIMU IO CMBICITY 3aJIauH.
Boruncnute 3HaueHus 3Toi QYHKIUH PU TPeX
Pa3IMYHbIX 3HAYEHUSX aprymeHTa. Mccnenyiite QyHKIUIO
Ha HanOosbliee U HauMeHbllee 3HaueHus. OTBEThTe Ha
BOIIPOC 3a7a4U.

«CeueHune TOHHENS UMeeT (HopMy MPSIMOYTOJIbHUKA,
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Nunuxarop
JIOCTHOKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

3aBEpPUICHHOr0 NOJIyKpyrom. Ilepumerp ceuenus 18 m.
[Ipu xkakoMm paauyce MOJIyKpyTa IUIoNaib ce4eHus OyaeT
HauOOJIbIICH?»

O003HaubTEe paguyc MOJYyKPyra 4epe3 I W BhIpa3HTe
wiomane S cedeHus kak Gpynkuuio ot ' S =5(r).

3ananme 3. Ha xakoli BbICOTE I HAJl IEHTPOM KPYIJIOTO
CTOJIa paJnyca a cleayeT MOMECTUTh JIaMITy, YTOObI
OCBEIICHHOCTH Kpast CToja ObliIa HanOobIIen?
(CamocTOSTENHHO MPOAHAIU3UPOBATH - 3HAHUS, METOIbI
KaKOro pas/ielia MaTeMaTHKH MTOTPEOYIOTCS ISl pelICHUs
JTAHHOM 3a71a4H ).

OIIK-1.2

[Ipumensier MeTo bl
MOJICTTUPOBAHUS U
MaTeMaTHYECKOTO
aHajan3a s
penieHus 3aj1a4 B
npodecCHoHAIbHON
JIeITEIILHOCTU

Teopernyeckue BONpPOCHI LJIsl 3a4eTa U IK3AMEHOB
1 kypc 3umMHsIsA ceccusi (3K3aMeH)

1. Marpuupl u aeiictBus HaJg HUMU. CBOWCTBA JEHCTBUI
HaJl MaTPHUIIAMHU.

2. Ompenenurenu | u |l mopsnkos. Onpenenurenu N
MOPsIAKA U UX CBOMCTBA.

3. Cucrtembl JMHEHHBIX alNreOpanyecKux ypaBHEHUN
(CJIAY) u ux 3amnuch B MaTpUYHOM BHUJIE.

4. OOpaTHast MaTpulla U €€ BIYUCIICHHUE.

5. Pemenns CJIAY maTpu4HbIM METOIOM.

6. Dopmynsl Kpamepa

7. CkansgpHOe IpOM3BEACHHE JBYX BEKTOPOB M €ro
CBOMCTBA.

8. BekropHoe mpou3BEAECHHE [BYX BEKTOPOB M €ro
CBOMCTBA.

9. CMemaHHOEe NpPOU3BEIAECHUE TPEX BEKTOPOB M €r0
CBOICTBA.

10. OcHOBHasT  uzaed  AHAJIUTUYECKOW  T'EOMETPHH,
MIPUMEHEHNE BEKTOPHBIX MPOU3BEACHUN.

11. IIpsmas Ha miockocTH. Paznuynble BUABI ypaBHEHUI
MPSIMOM Ha TUIOCKOCTH.

12. Yron Mex1y NpsAMbIMHM Ha IUIOCKOCTH. PaccTosiHre OT
TOYKH J0 MPSMOM Ha IIOCKOCTH.

13. DJIIMIIC U €ro CBOMCTBA.

14. T'unep6ona u e€ cBoiiCcTBa.

15. ITapabona u e€ cBoiicTBa.

16. IInockocte B mpocTpaHcTBe. Pasnuusble  BHIBI
YPaBHEHUH IJIOCKOCTH B IPOCTPAHCTBE.

17. Yron MexXay IJIOCKOCTsIMU. PaccTosiHue OT TOYKHU 110
IIJIOCKOCTH.

18. [Ipamass B  mpocTpaHcTBe. Pasznuunble  BHUIBI
YpaBHEHUH IPSIMON B IIPOCTPAHCTBE.
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JIOCTHOKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

19. B3aumMHOE pacCIONOKEHHUE IUIOCKOCTH M IPSIMOU B
IIPOCTPAHCTBE.

20. IloBepXHOCTH BTOPOrO MOPSAKA.

21. KpuBasi B mpoCTpaHCTBE.

22. @ynkus. CriocoOs! 3aanusi. O0acTb ONpeaeIeHHUS.
OcHOBHBIE 3JIeMEHTapHbIe (PYHKIMH, UX CBOWCTBA,
rpaduKy.

23.IIpenen pynkuu B Touke. [Ipenen pynkuuu B
6eckoHeuyHOCTH. OJJTHOCTOPOHHHE MPEIEIIBI.

24. beckoHeYHO Malible 1 OECKOHEYHO OoJIbIre (GyHKINH,
cBs13b MeX Iy HUMH. CBOICTBa OECKOHEUHO MAJIbIX
GbyHKIUH.

25. Teopemsl 0 npenenax. Packpsitue
HEOIpeIeIEHHOCTEH.

26.3amMeyaTeNbHbIC TTPECIIBI.

27.CpaBHeHHE OECKOHEYHO MaJbIX (DYHKIIMH.
DOKBHUBAJICHTHBIE OECKOHEUHO MaJIble ()YHKIHMH U
OCHOBHBIE TeOpeMbI 0 HUX. [IpumeHenue k
BBIYHCIICHUIO TIPE/IENIOB.

28. HenpeppIBHOCTH (DyHKIIMM B TOUKE. TOUYKHU pa3pbiBa U
WX KJIaccu(UKaImsl.

29.IIpousBoHas PyHKIMH, €€ TEOMETPUIECKUN U
(bu3nueckuil CMbICI.

30. YpaBHEHHMS KacaTeIbHOM U HOPMaJIHU K KPUBOM.
JuddeperunpyemMocTs GYHKIUN B TOUKE.

31.IIpousBogHas CyMMBI, pa3HOCTH, IPOU3BEICHUS,
yacTHOro ¢yHkiuil. [IponsBoHas CIOKHON U
oOpaTHOM (QYHKIIHIA.

32. luddhepennmpoBanre HESIBHBIX U TapaMETPUUECKU
3aaHHbIX QyHKIMH. Jlorapudmuueckoe
muddepeHIpoBaHue.

33.IIpon3BOIHBIE BBICIIUX MOPSIKOB.

34. lnuddepenuman pynkuuu. I'eomerpudeckuii CMbICI
muddepernmana. OCHOBHbIE TEOPEMBI O
nuddepeHnmanax.

35. [Ipumenenne nuddepeHnuana K mpuoImKEeHHBIM
BBIUUCIICHUSIM.

36. OcHOBHBIE TEOpPEMBI AP HEPEHIINATEHOTO
ucuucnenus: Posus, Jlarpanxka u Kommn.

37.1IpaBuito Jlonwurans.

38. Yc0BHS MOHOTOHHOCTH (DYHKIIMHA. DKCTPEMYMBI
¢dbynkumii. Heo6xommMoe 1 10CTaTOYHOE YCITOBUS
SKCTpeMyMa (QYHKIUH.

39. Haubosbiiee u HauMeHblee 3HaueHus QyHKIUU Ha
OTpE3KE.

40. Beimmyxiiocts rpaduka Gpyuakmuu. Touku neperuoa.
Heo6xoanMoe 1 10cTaToOYHOE YCIOBUS TOUEK
neperuoa.

41. AcumntoThl rpaduka GyHKINU.
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42.

43.

44,

45.

46.

47.
48.

49,

50.

51.

52.

53.

54.
55.
56.
57.
58.

59.

60.

61.
62.

63.
64.
65.

1 Kypc JeTHsIs ceccus (3a4er)

[TepBooOpasnas. HeompeneneHHBbI WHTETpad U €ro
cBoiicTBa. TabmuIia OCHOBHBIX HHTETPAJIOB.
OcHOBHbIE ~ METOJBl ~ MHTETPUPOBAHUSA:  3aMEHa
[IEPEMEHHOIN Y UHTErPUPOBAHUE 10 YACTSIM.
OnpeneneHHbld UHTErpal Kak Mpeiesl MHTErpaibHON
CYMMBI, €r0 CBOWCTBA.

®opmyna Herorona — Jlelionuna. OCHOBHBIE CBOMCTBA
OIpeIeIEHHOT0 NHTErpaa.

Boruncnenue omnpeneneHHOro MHTerpaina (3aMeHa
[IEPEMEHHON,  MHTErPUpPOBAaHHE IO  YacTsAM).
WuTerpupoBanne 4YeTHBIX W HEUYETHBIX (DYHKIUN B
CUMMETPUYHBIX Mpeeax.

HecoOcTBeHHbIe HHTErpabI.

l'eomerpuueckue ¥ (U3NYECKHE  MPHIOKCHHS
OTIpeIeIEHHOTO UHTErpaa.

O6umnactpb onpeeIeHus OHIL [Ipenen,
HernpeprIBHOCTE. CBoICTBA PYHKIIHIA, HEIPEPHIBHBIX B
OrpaHUYEHHOW 3aMKHYTOM 00J1acTH.

YacTHble MPOU3BOJIHBIE TMEPBOTO MOPAIKA, HX
reOMEeTPUYECKOE UCTOJIKOBAHHUE.

YacTHbIE TPOU3BOIHBIE BBICIINX IOPSAIKOB.
HuddepeHuupyeMocTb U TOJHBIA AU depeHunan
¢byakuu.  MHBapuanTHOCTH  (GOPMBI  TIOJTHOTO
muddepennmana.

[Ipumenenune IIOJIHOTO muddepeHnmana K
MPUOKEHHBIM  BhIUHCIeHUsIM.  Juddepenimans
BBICUIUX MOPSIKOB.

[TpousBogHas CII0KHOM byHKIHH. ITonuas
IIPOU3BOIHAS.

HuddepenunpoBanre HEIBHON (QYHKIIMH.
KacarenbHas mI10CKOCTh U HOpMaJIb K IOBEPXHOCTH.
DKcTpeMyM byHKIIUN JBYX NEPEMEHHBIX.
Heo6xoanMoe u 10cTaTOYHOE YCIIOBHE IKCTPEMYMA.
Haubonbiiee n HauMmeHblllee 3HAYCHHUS] (YHKIHMHU B
3aMKHYTOH 00JacTH.

Juddepennnanbable ypaBHEHUS: OCHOBHBIE TIOHSATHS.
3amaun, mnpuBoaAmme K auddepeHIHaTbHbIM
YpaBHEHUSIM.

Teopema  cymecTBoBaHMSI U €AMHCTBEHHOCTH
peuienus quddepeHnaIbHOro ypaBHEHUS.
VYpaBHEHMSI ¢ pa3AeIAIOIUMUCS IEPEMEHHBIMH.
Onnoponnsie  muddepeHnnanbupie  ypaBHeHHs |
MOpAJKA.

JIuneitnbie ypaBHeHUA. Y paBHEHUs bepHyuin.
VYpaBHeHHE B MOTHBIX JU(PepeHIranax.
Jubdepennmranbaple YpaBHEHHS BBICITUX TTOPSIKOB:
OCHOBHBI€ ITOHSITHSI.
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66.

67.

68.

69.

70.

71.

72.
73.
74.
75.
76.

77.
78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

YpaBHEeHMsI, JOMYCKAIOLME IOHUKEHHUE MTOPSJIKA.
Jluneitnbie nuddepeHanbHble YpaBHEHUS BBICIIUX
nopsiaikoB. Muaterpuposanue JIOAY ¢ nocTosHHBIMU
kod(purmeHTamMu.

Jluneitapie Heomnoponusie J[Y. Ctpykrypa oOriero
pewenus JIHIY.

MeTto Bapualiuy IPOU3BOJIbHBIX IOCTOSIHHBIX.
HNuterpupoBanue JIHAY c MOCTOSIHHBIMU
Kod(p(UIIMEHTaMH ¥ TPABOW YaCThIO CHEIHAIBHOTO
BHJIA.

Cuctemsl nuddepeHraIbHbpIX ypaBHeHUH. Teopema
CYILIECTBOBAHUS M €IMHCTBEHHOCTH peuieHus. Meron
UCKJIIOYEHUS] I pEIICHHUS HOPMAJBHBIX CHUCTEM
muddepeHIMaTbHBIX YpaBHEHUI.

2 Kypc 3uMHSS ceccusl (IK3aMeH)

DIIeMEHThI KOMOMHATOPHKHU: MIEPECTaHOBKH,
pa3MelIeHusl, CoueTaHusl.

OCHOBHBIE  TOHATUSA  TEOPUU  BEPOSTHOCTEM:
WCIIBITAaHUE, COOBITHE, BEPOSTHOCTH COOBITHSI.
JleticTBus Hasl COOBITUAMH. ANreOpa COOBITHH.
TeopeMsl CII0KEHUS 1 YMHOKEHHSI BEPOATHOCTEN.
BeposTHOCTB MOSBIIEHUS XOTSI ObI OTHOT'O COOBITHSL.
®opmyra noaHoU BeposTHOCTH U popmyia baiieca.
Cxema bepuymnu, dbopmyna bepnymnu,
HauBEpOSITHEHIIIEEe YUCIO TOSABICHUH COOBITUS A B
cxeme bepHymm.

[Tpubnuxennsie Gpopmyisl B cxeme beprysu.
JluckpeTHas ciydaiiHas BEIWYMHA U CIHOCOOBI €€
3ananus. OyHKIUA pacnpeneneHus.

MareMatnueckoe OXUJaHUE JTUCKPETHON CIy4alHOU
BEJIMYMHBI U €T0 CBOMCTBA.

Jlucniepcust TUCKPETHOM Cily4ailHOM BEIMYMHBI U €€
cBoiicTBa. CpefiHee KBalpaTHUYECKOE OTKIIOHEHHE.
HenpepsiBHass cnydaiiHas BenmuuHa. (CBOMCTBa
(GyHKIMU pacupeeneHHs.

[I1OTHOCTE BEPOATHOCTH HENPEPBIBHOW CIIy4aitHOU
BEJIMYMHBI U €€ CBOMCTBA.

YucnoBeie XapaKTEPUCTUKHI HEMPEPBIBHBIX
CIIyYalHBIX BEJIUYUH.
PaBHOMEpHBIi 51 MOKa3aTeIbHbIN 3aKOHBI

pacrpenesieHus HENPEPhIBHBIX CIy4alHbIX BEJIMYUH.
HopmainbHblii 3aK0H pacrpeeneHus U €ro CBOMCTBa

pruepubte npakmuiueckue 3a0aHUs O IK3AMEHOB U

3auema:

1. Pemmute MaTpuuHoe ypaBHeHHe X+3(A-B)=4C, roe
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1 3 8 6
A= B— 3 8 C=
-2 -4 -7 5 -3 9
2. Pemuth cucTeMsl TMHENHBIX anre6pa1/mec1<I/IX

ypaBHeHu# o popmynam Kpamepa, MaTpuaHbIM
MeToJIoM, MeToJIoM ["aycca:

3X; +4X, +2X; =3
2%, — X, —3X3 =—3
X; +5X, + X3 =2

3. JlaHbI KOOPAMHATHI BEPIIMH THPAMHUIBI ARAA, .
A(L3:6), A(221), A(-L01), A (-46,-3).
Haiitu: 1) nnmuny pe6pa Ak, ;  2) yroa mexnay pedpamu
Ah g AA

3) yron Mexny pedpom Al y IPaHBIO AA A . 4)

IJION[AJb TPaHU ARA ; 5) 00beM nmupaMuib.

4. B Ttpeyronbhuke ¢ Bepmuaamu A(2,1), B(5,3), C(-6,5)
HAWTH JJTMHY BBICOTHI U3 BEPIIUHBI A.

5. Hanmcare kaHOHHWYECKHE U TapaMeTpUdecKue
yYpaBHEHUS MIPSAMOH, IPOXOIAIIEN Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).

6. CocTaBUTh ypaBHEHHE IUIOCKOCTH, IPOXOSIIECH
yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jloka3atp, 4TO MpsIMbIE MApaICIIbHBI:

X+y—-z=0
X+2 y-1 z
271 4 X=y-52-8=0

8. Beruucnure npeaensl:

4 -
a) fim 1+4>2< X o 6) lim 3x-arcsin fx . B)
x—% X 4+ 3X° + 2X x=>0 COS X —COS”~ X

. A2x-1-+5
im————

X—3 x_3

d _
9. Haiinure d_y st pyHKImic: a) y = e < 0)
X

X =ctg2t,
y = In(sin 2t)

10. BeruucauTs: (1— i)zs.
111. Haiitu HeonpeieIEHHBI  WHTETPaJ: a)
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jsin 3x-cos5xdx, 0) f 1-cosx dX.B) I(2x+5)~exdx.
(x —sin x)?

V20
j xdx .
2 \/x2+5

13. Haiitn muomanp (Urypbl, OrpaHU4YEeHHON

12. BeruucauTh onpeieICHHbIN HHTETpaT

2
mausvu: X =4, Yy =4x

14. Haiitu u mocTpouTth 00J1acTh OnpeaesieHus PyHKIIUU

U=,9-x>—y? +(x—y)3.

15. Haiitu mnonueii  auddepenunan ¢GyHKIUH:

z=x>Iny —sin2xy.

16. HaliTu dacTHBIC TPOU3BOJHBEIC IEPBOTO MOPSIIKA

dynxumn: Z =5x%y® +In(x + 4y).

17. HanucaTh ypaBHEHHE KacaTelbHON IIIOCKOCTH U

HOPMAJIH K TIOBEPXHOCTH Z =+/X° +Yy* B Touxke (3, 4,
5).

18. Pemmre 3anauy Komm:  ycos® xdy = (y2 +1)dx :
y(0)=0.

19. Haiigute obiiee penenne quddepeHanTsHOro
ypaBHeHuss  y'' +y' = e?*.

20. Pemuth otHOpOHYIO cucTeMy AuddepeHnnanbHbIX
YpaBHEHUM:

x'=6x—y,

{ V' =x+4y.
21.Tlpu  nmocraBke ¢ 3aBoga Ha 0Oa3zy 1000
PaguONPUEMHUKOB, ¥ 55 BBILIIN U3 CTPOs Jiamibl. Halitu
BEPOSTHOCTH TOTO, YTO B3SITHIN HayJauy NpUEMHUK OyneT
HCIIPABHBIM.
22. [IpuHrMaeM BEpOSTHOCTH POKICHUS MallbUMKa U
JI€BOYKHU paBHbIMHU. HailTh BEPOATHOCTB TOTO, 4TO CPEIU

10 HOBOPOKIEHHBIX 6 OKAKYTCSI MAJTbUUKAMHU.

23. [laH 3aKOH pacnpeieieHus: AUCKPETHOM cirydaifHON




Kon
HHAUKATOPa

WNupukarop
JNOCTHKECHUS
KOMIIETCHIINH

OneHouHble CpeacTBa

BCIINYNHBI:

Xx: | 110 | 120 | 130 | 140 | 150

p: {01]02|03|02]0.2

BBIYUCIIUTDb €€ MATCMATUUCCKOC OKNJaHUEC, NUCIICPCUIO U
CpCaHCC KBAAPAaTUICCKOC OTKIIOHCHHUC.

24. Jlana ¢yHKIMS pacripeAesieHus] HeMPEePhIBHOM
CIIy4aiiHOM BETMYUHBI X

0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(X): 1 npu x>1

Haiitu miotHocTh pacnpenencuus f(X), moctpouts ee
rpaduk, BEpOSITHOCTh MOMNAJaHMs B 331aHHBII MHTEpBall

[0,5; 2], Mx, Dx, ©x.

Ilpumepnvle npuknaonsie 3a0a4u u 3a0aHU
3anaua 1. [IpoBepuTs, JIeKaT U TOUKH A(l; 0; 1),

B(4; 4: 6)1 C(2;2;3) - D(lO; 14;17) B OJTHOM

TIJIOCKOCTH.

3anauva 2. [Ipu noCTpOCHUH BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BbISICHEHUU HAJEKHOCTU COOPYKEHMUS,
CTYAEHTBI CTPOMOTPSAIA CTOJIKHYJINUCH C PEIICHUEM
cleayrouen 3a0auu:

Tpoc, MoJABEIIEHHBIN 3a 1Ba KOHIIA HA OJJMHAKOBOM
BbICOTE, UMeeT (hopmy ayru napadosnsl. PaccrosiHue
MEX1y TOUKaMu KperuieHus paBHo 24 M. ['myOuna
nporuda Tpoca Ha pacCTOSHUU 3 M OT TOUKH KPEIUICHUS
paBHa 40 cm. OnpenenuTs TIyOUHY TTporuda Tpoca
MOCEPEIMHE MEKY KPETUICHUSIMHU.

F=(25)
QJICKTPOCTATUYCCKOI'O ITOJIA, IO NCPEMECILICHHUTIO
M, =(0; 4;2)

3anaua 3. Haiitu paGoty cuibl

BHGKTpI/I‘-IeCKOFO 3ap;11[a N3 TOYKHU
M, =(4,7;4)

B TOYKY

. X—C0S X
lim ———
3ananmue 4. [Tokaxure, 4To Ipeaen ** X +C0SX He MOXKET




Kon WNupukarop OneHouHble CpeacTBa
MHAMKATOpa JOCTUKEHUS
KOMIIETEHIIH

OBITH BBIYUCIICH 1O TIpaBuiy Jlonuransa. Haliogure sToT
npees IpyruM CrocoOoM.

3ananue 5. 3aBUCUMOCTb IYTH OT BPEMEHU MPU
MPSIMOJIUHEITHOM JBUKEHUH TOUKH 3a/1a€TCSl ypaBHEHUEM

S:%t3+2t2—3,rae S-myTh BM,a t Bpewms BcC.

Brrancnure ee CKOpPOCTH U YCKOP€HHE B MOMCHT BPEMCHH
t=4c.

3anaua 6. K rpaduky GpyHkunn f)=3-xy €ro TOYKeE C
abcuuccoii = liposenena kacarenbHas. Haiitu nnomans
TPEYroJbHUKA, 00Pa30BAaHHOTO KacaTelbHOM 1
OTpE3KaMH, OTCEKAEMBIMH €10 Ha OCAX KOOPIHHAT.

3apava 7. B napke arTpakiinoHoB ropoja N oauH u3
OTPE3KOB TPACKTOPHH JIBH)KCHHUS 110€3/1a B
«AMEpPHUKAHCKHX TOPKaxX» MPEACTABIIICT COOOM

s(t) = Asin(wt + ¢,)

CUHYCOUIY: ,Tne 4, po 1 @ —

M3BCCTHBIC YHCJIia.

OrmpenenuTh yrojl HAKIIOHA K TOPU30HTY MOCETUTEIIS
aTTpAaKIuoOHa I[ B MOMCHT BpCMCHHU t]_ €ro IBMXXCHUS 110
3TOMY OTPE3KY.

6) HOpﬂ)IOK NMPpOBECACHUSA l'lpOMe)KyTO‘IHOﬁ aTrecranuu, IoKa3areJiim MU KpPHUTEPUH
OICHUBAHUA:

[TpoMexxyTouHasi arrecTalus MO AUCHUIUIMHE «MaTemaTtukay BKIIOYAaeT TEOPETHUECKUE
BOITPOCHI, IMO3BOJIAOIINE OLUCHUTL YPOBECHD YCBOCHUA O6y‘-IaIOHH/IMI/ICH 3HaHPII>i, " MMPAKTHYCCKUEC
3aJJaHus, BBISIBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHUM U BIIJCHUM, TPOBOAUTCS B opMe
3auera (2 cemectp) u B hopme dsk3amena (1 u 3 cemectp).

DK3aMeH N0 JaHHOW JUCHMILIUHE MPOBOIUTCS B YCTHOM (opMe MO HK3aMEHALIMOHHBIM OHIIeTaMm,
KQKJIbII U3 KOTOPBIX BKIIFOUAET 2 TEOPETUUECKUX BOMPOCA U JIBA PAKTUYECKUX 3aJaHUS.

IToxa3zatrenu u KPHUHTEPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OIEHKYy <«OTJIUYHO» — OOydalmuiics JIeMOHCTPUPYET BBICOKHU  YpOBEHBb
c(OPMUPOBAHHOCTH KOMIIETCHIINI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHUe
ydeOHOro Marepuana, CBOOOJHO BBITIONHIET MPAKTHUYECKUE 3aJaHUs, CBOOOJHO OIEpUPYET
3HAaHUSIMH, YMEHUSIMH, IPUMEHSIET UX B CHTYallUsIX TIOBBIIICHHOHN CI0KHOCTH.




— Ha OIICHKY «X0pOoII0» — 00y4JaoIuiicsl AEMOHCTPUPYET CPEAHHUM ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETCHIIHIA: OCHOBHBIC 3HAHMSI, yMEHUS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEILHBIC OINOKH,
HETOYHOCTH, 3aTPYJHEHHUS MPH AHAIUTUYECKUX OINEpalusix, MMePEeHOCe 3HAHMM U yMEHHH Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIUU.

— Ha OLICHKY «Y/AOBJICTBOPHTEJBbHO» — O0Yy4YarOIIMNCA JIEMOHCTPUPYET NOPOTOBBIM YPOBEHD
c(OPMHPOBAHHOCTH KOMIIETEHIIUI: B X0/1¢ KOHTPOJIbHBIX MEPONIPUATHNA TOITYCKAIOTCS OLUIHOKH,
NPOSIBIISIETCS. OTCYTCTBHE OTACNBHBIX 3HAHWH, YMEHUH, HABBIKOB, OOYUYAIOUIMICS MCIIBITHIBACT
3HAYUTEIIBHBIC 3aTPYAHCHMS IIPU ONEPUPOBAHUM 3HAHUSMU M YMEHUSMHU IIPU UX IIEPEHOCE Ha
HOBBIC CUTYallUH.

— Ha OILICHKY «HeYI0BJIeTBOPUTEIbHO»— 00yJarOUIUics JEMOHCTpUPYET 3HaHus He Oosiee 20%
TEOPETUYECKOTO MaTepuaa, JOIMyCKaeT CYIIIECTBCHHBIC OIMOKH, HE MOXKET MI0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3324 MIIK HE MOXKET MMOKAa3aTh 3HAHUS JaXe Ha
YPOBHE BOCIIPOU3BEICHHUS U OOBSICHEHHS HH(POPMAIIHH.

Ilokazamenu u Kpumepuu ouenueanun zauema.:

- JUIsl cAa4M 3a4eTa oOydaroluiics mokaspiBaeT chopmupoBaHHocTs komnereHuuid OIIK-1 o
paszenam 2-ro ceMecTpa, T.€. [I0Ka3bIBaeT COOTBETCTBYIOLIME 3HAaHUA (110 KpaliHel Mepe, Ha
YPOBHE BOCIIPOU3BEICHHS U 0ObSICHEHHS HH(OPMAIIMN) U HHTEJUIEKTYaJIbHbIE HABBIKU PEIIECHUS
IPEeUIOKEHHBIX B TaOJMIIE 3a/1ay;

- 3a4eT He CaH, €CJIU Pe3yJbTaT 00yUEHUs HE JOCTUTHYT, 00yJarouiicss He MOXKET II0Ka3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U O0BSICHEHHS MH(POPMAIIHH, HE MOXET MOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



