MUHUCTEPCTBO HAYKHW U BbICHIETI'O ObPA3OBAHUSA

A POCCHUMNCKOM ®EJIEPALIMU
{m_u_ DeaepaibHoe rocyaapeTBeHHoe OloKeTHOE 00pa30BaTe/IbHOE YUPEIKICHHE

BBICLIEr0 00pa3oBaHMs
«MarauToropeKkHii rocy 1apeTBeH eI TexHuyeckuii yunsepenteT uM. .M. Hocosa»

\\\\' \“ \\M\ W,

!(‘““\'

PABOYASI ITPOI'PAMMA JIMCHUIIVIMHBI (MO/LY JIST)

MATEMATHKA

HanpagneHue o iroToBKH (CrenHaabHOCTD)
15.03.01 MawmnoctpoeHue

HanpasieHHOCTb (MpoQHIb/crielain3aiiis) 1porpaMmbl

MaunHbl H TeXHOI0rHH 00padOTKH METAIII0B JaBJIEHHEM

YposeHb Beiciiero odpasosatns - GakanaBpHaT

dopma 00yuenus
3a04Hast

Uuetutyr/ Gpakyabrer  MHCTHTYT ecTecTBO3HAHMS H CTAHIAPTH3ALUH
Kadenpa [Tpukiannoi mateMaTHKH M HHQOPMATHKH

Kype 1.2

Maruuroropex
2023 ron



PaGouas nporpamma cocrasiena na ocuose OIrOC BO - Gakanmaspuar no nanpasienuio
noarorosky 15.03.01 Mawmnnocrpoenue (npukas MunoGpuayku Poccun ot 09.08.2021 r. Ne
727)

Pabovast nporpamma pacemMoTpeHa 0100peHa Ha 3acenanun kadeapb [puxnannoii
MaTeMaTHKH 1 HHPOPMATHKH

17.01.2023. nporokon No 5
3as. kadepoii & I0.A. UsBekos

PaBouast nporpamma 0108pena MeToamueckoli komucceit EnC
30.01.2023 r. nporokon No 5

[Ipescenarens W.10. Me3un

CornacosaHo: /

3aB. kadeapoit MalnHb! 1 TeXHOTOrHH 00paboTKH faBieHHeM 1 MAalHHOCTPOCHHSI
Vi ~C.U. [Tnaros

Pabouas nporpamma cocrasnena:
CT. penoaasatens kadgeapo [IMul, lg 4 W.B. I'naronesa

Peuensenr:
7 e
Aouent KaeApbl PH3HKH, Kall, (n3.-mat. Hayk W JI.M. Jloaryumu



1 Iles1u ocBOEHUSI I CHMUTLTHHBI (MOLYJIs1)

Hensimu ocBoeHUs AUCUUILIMHBL «MaTemaTukay SBISETCSl 03HAKOMJICHHE 00y4aeMBbIX C
OCHOBHBIMHM TOHATHUSMH W METOJAMH BBICIIEH MaTeMaTHKH; CO3JaHHUE TEOPETHYECKOH H
MPAKTUYECKON 0a3bl MOATOTOBKU CIIELIMAIUCTOB K JESTEIBHOCTH, CBA3aHHOM C HCCIeI0BaHUEM,
pa3pabOTKOM M TEXHOJOTHAMHU IPOILECCOB M3TOTOBICHHS MAIIMHOCTPOHUTENbHBIX W3JIENUN, U
OCHOBAaHHOM Ha MPUMEHEHMH MAaTeMaTU4YeCKOro aHalu3a W MOJENUPOBAHHUSA; OBJIAJICHHE
JIOCTAaTOYHBIM YPOBHEM OOIIENPO(PECCHOHANBHBIX W NPOPECCHOHATBHBIX KOMIETCHIUH B
cootBercTBUU ¢ TpeboBanusmu PI'OC BO no nampaenenwmio 15.03.02 «Texnomoruueckue
MaIlMHBI 1 000pYA0BaHHEY, TPOPHITE «MeTalTypruieckrue MalIuHbl 1 000pyJOBaHUE.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HNucnummuaa Marematnka BXOIUT B 00s3aTelbyl0 4YacTh Y4eOHOTO IJIaHa
00pa3oBaTeNbHOI POrPaMMBI.

I[JI?I HU3YyUCHUA JAUCHUITIIMHBI HGO6XOIII/IMI)I 3HaHUA (YMCHI/HI, BJIaZIGHI/DI),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

Jucuunnuaa MatemaTtrka BXOJUT B 0a30BYIO YacTh Y4eOHOTO IJIaHa 00pa3oBaTeIbHOM
nporpaMmel. M3yuenue qucuIuInHbl 6a3upyeTcs Ha IIKOJIBHOM Kypce MaTeMaTUKH.

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIyYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

®dusuka

HauepTrarenpHasi reOMeTpHs 1 KOMIIBIOTEpHAs rpaduka

WNudopmaruka

[MpuknagHas MexaHHKa

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbTare ocBoeHus IUCHUIUIMHBI (Monyiisi) «MaTtemaTrkay o0yJaroniuiics: JoKeH
001agaTh CIeAyIOIUMU KOMIETEHIMSIMMU:

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

OIIK-1 Cnoco0eH NpUMEHSTh €CTECTBEHHOHAyYHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METOJIbI
MaTeMaTHYECKOro aHaJI13a U MOJIEIMPOBAHUS B MPO(eCCHOHAIbHOM 1€ TEIbHOCTH;

OIlIK-1.1 Pemaer crangaptHele mpodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
00I1IeMH)XEHEPHBIX 3HAHUI
OIIK-1.2 [Ipumensier METOABI MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHaliu3a s

peleHus 3a1a49 B IpodeCcCHOHAILHON eITEILHOCTU




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 15 3auetHpix enunuil 540 akaa. 4acos, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 31,9 akan. gacos:
— ayauTopHas — 26 akaJ1. 4acos;

— BHeayIUTOpHas — 5,9 akaj. 4acos;

— camocTosiTenpHas padbota — 486,8 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akaz. 4yac;

— MOJTOTOBKA K DK3ameny — 21,3 akas. dac
— MOATOTOBKA K 3a4éTy — 12,6 akay. yac
dopma aTTeCTalNH - 3a4€T, SK3aMeH

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaJl. 4acax (5 Bug KOHTPOJIS
Paznen/ tema 2 (B axaz. acax) gEB N P Kon
> 3 © | camocrosTenbHOl | ycneBaeMOCTH U
JUCLUTUTAHBI ) [ . | xommeTeHIUH
o & paboTHI TIPOMEKYTOYHOMH
na6. | mpakr. | € &8
Tlex. : 1 2§ aTTecTaluu
3aH. 3aH. | O &
1. DIEeMEHTHI JINHEWHOMH,
BEKTOPHO# anreOpbl u
AHAJIUTUYECKOI reoMeTpru
CaMOCTOSITETTEHOE
U3y4YeHHE
. JIUTEPATYpPhI
1.1 Jluneiinas anreOpa: Paryp
. -COCTaBJICHUE
Martpuupl 1 JeWCTBHS HaZ - KOHCYJIbTAIlUU IO
KOHCIIEKTa
HUMH. Omnpenenurenn pemennto KP Nel,
«Jloka3arenscTBo
KBaJpaTHBIX MAaTpHIl, paHr N - IpoBepKa
CBOWCTB
MAaTpPHIIBL, oOpartHast koHcmekTa Nel
marpunia. Meron Taycca 0,5 0,5/0,5W| 15 | orpeAcamrIem, «CBoiicTBa OIK-1.1,
empeHm' cngTeM ’ T - Bemorenne KP OIIPEACITUTENSD) OlK-1.2
p . Nel «JIunetinas, p ’
JIMHEHHBIX - IpoBEpKa
BEKTOpHAasi
anredpanvIecKux BBITTOJTHEHHS
N anrebpa u
YpaBHEHHUH. Teopema (pewenus) KP Nel
aHAITUTUYECKast
Kponexepa-Kamemmu 1
TEOMETPHSL.
Huddepenumans
HOE HCYHUCIICHUE
OOI»
- BeInosiHeHue KP
Nel «JIunetinas,
BEKTOpHAast - KOHCYJIbTAIlUHU TI0
1.2 BekropHas anredpa: p Y "
N o anreOpa u pemernto KP Nel,
JIMHEWHbIE U HEJIMHEHHBIC OIlK-1.1,
0,5 0,5/0,51( 20 aQHATUTHYECKas! - IpOBEpKa
omnepanuy HaJ BEKTOpaMU OIIK-1.2
N TEOMETpHSL. pemerns KP Nel
U MX CBOMCTBa
Juddepenimans | (4acTb — BEKTOPHI)
HOE HCYUCIICHUE
DOI»




- BeinostHeHue KP
Nel «JIunetinas,

- KOHCYJIbTAalluu 11O

BEKTOpHast pemennio KP Nel,
13 AHanuTHIeCKas anreOpa u - IpoBEpKa OIK-1.1
TeOMETpHsI Ha TUIOCKOCTU H 0,4 0,5/0,5U| 20 aHAITUTHYeCKast pemerus KP Nel OHK-li 2‘
B IIPOCTPAHCTBE TeOMETPHSL. (vactp — '
Huddepenipans aHAJTMTHYECKas
HOE€ UCUHUCIICHHE TeoOMeTpHs)
DOII»
HUroro no pazaeny 1,4 1,5/1,5U| 55
2. BBenenne B MaTeMaTHYECKHI
aHaNu3
- BermosiHeHne KP
Ne L:I?TP(I)H:;I;M’ - KOHCYJIbTAI[UH 110
p pemennto KP Nel,
21 Ipenen u airebpa u - IpoBepKa OMK-1.1
f)lenptszBHOCTL (UI)YHKL[I/II/I 0,2 0,5/0,51| 18,1 | amamurHueckas pemmerus KP Nol OTIK-1.2
JTHOH TepeMeHHOM TeOMETPHSL. (acTs — npeses!
HMudepenuuars HETIPEPHIBHOCTH )
HOE HCYHCIICHUE
DOII»
- permonHeHne KP
Nel «JIuneliHasi, | - KOHCYJIbTAllMU 11O
BEKTOpHAs pemennto KP Nel,
2.2 KoMmeKkcHble 4YHCIa. ainrebpa u - IpOBEpKa OMK-1.1
Pemienne anreGpandeckux 0,2 0,5/0,51| 17,9 | amanurmueckas pemerus KP Nel OHK-l. 2‘
ypaBHeHu# Haj nosiem C TEeOMETpHSL. (gactp — '
Huddepenimans KOMILJICKCHBIC
HOE HCYHCIICHUE qucia)
DOII»
Hroro no pazaeny 0,4 1/11 36
3. JuddepenuunansHoe
ucyncieHne (QYHKIMH — OJHOMN
TIepeMEHHON
- CaMOCTOSITEIbHAS
3.1 Onpenenerne adora ¢ - KOHCYJIbTalliH 0
NPOV3BOJHON (YHKIHMU B P . Y
JUTEpaTypou pemennio KP Nel,
touke. [{udpdepenuuna, ero
TEOMETPUUYECKUIl  CMBICII. - KomcriexT - MpOBEPKa 11
T'eomerpuueckuit u 0,2 0,5/0,51| 16 «anaun, pemenus KP Nel OIIK-1.1,
N TIPUBOJAIINE K (vactp — OIlK-1.2
MeXaHHUYEeCKHI CMBICTT
. MOHSITHIO MIPOU3BOJTHBIE),
MPOU3BOJHOM. IIpaBuna .
HibepeHIMpOBaHI " TIPOU3BOTHOM», - MpoBEpKa
A - BeinosiHeHue KP KOHCIIEKTa
TabIHIIa TPOU3BOIHBIX No |
- BI)IHOJ'IHGH?G KP - KOHCYJTBTAINH IO
Nel «JIuneiinas, emermio KP Nel
3.2  ubdepenumpoBanue BEKTOpHas p - nipoBepka o
HEABHO M MapaMeTPHHCCKH anrebpa u pemmerus KP Nol OIK-1.1,
3aJJaHHbIX (hyHKUUH. 0,2 0,5/0,51| 7 aHAJTUTHYeCcKas (aacTh — OIK-1.2
Jlorapudmuueckoe TEOMETPHSL. HOCTDOGHIE '
muddepeHnpoBaHe Jubdepennmans - aé))HKOB
HOE HCYHCIICHUE (,pp -
DOI» YHKIL
3.3 HWccnenoanue - KOHCYJbTALH 110
(GyHKUMH ¢ [TOMOIIBIO 0.2 0.5/0.51| 13,8 - BeinotHenne KP pemerio KP Nel, OIIK-1.1,
TuddepeHInaIbHOro Nel - nposepka KP Nel OIlK-1.2
HCUMCIICHUS POBCp -
Hroro no pazneny 0,6 1,5/1,5U| 36,8




4. HHTerpajbHOE HCYUCIICHHE

(yHKIMU OHOU NepeMEeHHO

- BpimoytHeHue KP

g)llmc - TepooGpasnas Ne2 - KOHCYJIbTAIlUH 110
YHKILI. N «Heomnpenenenns! | pemenuro KP Ne2,
Heonpenenennsrit i - TipoBepKa OIK-1.1
HHTETpal U €ro OCHOBHBIC 0,2 0,4 53 ’ . Y
cBOMCTBA Ta6muua OIpeIENIEHHBIN pemenus KP Ne2 OIIK-1.2
HeOmDe éHeHHLIX a unterpan, ®HII, | (wacth — Hemocp.
HHTef ;IOB mupdepeHmansH UHTETD.)
p bl YpaBHEHHS»
- BeinosiHeHne KP
- KOHCYJIbTalliH 0
Ne2
«HeomnpeneneHHb! pemenmuio KP Ne2,
4.2 OCHOBHBIE METOJBI 0.2 05 87 |t onperccnnii - IpoBEpKa OIIK-1.1,
HUHTErPUPOBAHUS ' ' ' H’HTe? iﬂ GHII. | PeeHnt KP Ne2 OIIK-1.2
pail, > | (uacTb - MeTOMIBI
nuddepeHnnansH
MHTETPUPOBAHU)
ble yPaBHEHUS»
4.3 OnpeneneHHblit - BomonHeHue Kp | - KOHCY/IBTALHH 110
HHTETpAIl. 3agauu, N2 pemennto KP Ne2,
NPUBOMSAIINE K IIOHATHIO «Heon e_)leﬂeHHLI - MpoBepKa
OTIPEIEIEHHOTO UHTETpaa. N P . | pemenus KP Ne2 OIIK-1.1,
0,2 0,5 12 | i, onpeneneHHbII
dopmyna (gactsp - OIlK-1.2
o unrerpain, ®HII,
Hsrotona-Jleiibnuna. S BBIYHCIICHUE
CBoiicTBa. Meronast Hme gBHIele» OTIpEAEeTIEHHOTO
WHTETPUPOBAHUS M UHTErpasa)
- BeinosiHeHue KP
- KOHCYJIbTAIlUU IO
Ne2
«HeomnpeneneHHsl pemero KP Ne2,
4.4 [Ipunoxenus N . - IpOBEpKa OIIK-1.1,
0,2 0,5 10 | i, onpeneneHHbII
OIIpEeeIEHHOTO UHTETpaIa witerpan. GHIL. | PeleHns KP Ne2 OIIK-1.2
b ep CI-; Ham};{ (4acTb MPUIIOKEHUS
A PeHIL OTIP.MHT)
bl YpaBHEHHS»
HWroro no pazaeny 0,8 1,9 36
5. JuddepenuansHoe
UCUHUCIICHHE GbyHKIMH
HECKOJIbKHX NePEMEHHbIX
CaMOCTOSITETTEHOE
U3yuCHHE
51 Onpenenenue HHT(Z ATVDLL:
OCHOBHBIX TIOHSATHHA. HanE caﬁe.
IIpenen m HempepbIBHOCTH 01 05 15 COHCIIEKTa - IpOBEpKa OIIK-1.1,
®HII. OcHoBHBIE CBOHCTBA ' ' «Croiictsa KOHCIIEKTa OIlK-1.2
(yHKIMH, HETIPEPHIBHBIX B bysKuii
3aMKHYTOH 001acTi HCHpepblBHb;X s
3aMKHYTOI
obnacti»
5.2 YacTHble IPOU3BOIHEIC - BeinosiHeHue KP
u MPOU3BOIHAS no N2 -
HaIpaBJICHHUIO. «HeompeneneHHbI | KOHCYJIBTHPOBAHHE
KacarenpHast mI0CcKoCTh H 01 05 10 o, o pemennto KP OIIK-1.1,
HOpMaJlb K IIOBEPXHOCTH. ' ' onpeeneHHBIN Ne2, OIlK-1.2
T'eomeTpuueckuii  cMmbIC nHTerpan, OHII, - IpPOBEpKa
mupepennmana. IIpuznax muddepennmansl | pemenust KP Ne2
i hepeHIpyeMoCcTH ble YpaBHEHUS
5.3 TIpou3BoaHas CIIOKHOU - BeinosiHeHue KP
hyHKIIH. YactHble Ne2 -
MIPOU3BO/HBIC u «HeompeneneHHb! | KOHCYIBTHPOBAHHE
muddepeHnransl  BBICITUX 01 06 15 ", u o pemennto KP OIIK-1.1,
MOPSIIIKOB. ! ! onpeeneHHBIN No2, OIIK-1.2
Juddepenuuporanue unrerpai, @HII, - IpoBepKa
HESIBHO 3aJJaHHBIX muddepennmansl | pemenust KP Ne2

(hyHKUMH

bI€ YPaBHEHUSD)




- BeinostHeHue KP

Ne2 -
«HeonpeneneHHs! | KOHCYIBTHPOBAHHE
5.4 [onsTHe 00 pext Y P
SKCTPEMyMax dyHKIMN 0,1 0,5 10 4, no pewermio KP OIIK-1.1,
pemy y ! ' OTpeIeICHHBIH Ne2, OIlK-1.2
MHOTHX ITepEMEHHBIX
nnTerpan, OHII, - IpOBEpKa
muddepennmanpl | pemenus KP Ne2
ble yPaBHEHUS»
HUroro no pasaeny 0,4 2,1 50
6. OOBIKHOBEHHBIE
JuddepeHnnaibHble YpaBHEHHS
6.1 OOBIKHOBEHHBIE - BeinosiHeHue KP
T depeHInaIbHbIC Ne2 -
YpaBHEHHUS IIEPBOTO «HeomnpeneneHHb! | KOHCYIBTHPOBAHHE
MOpSIKA. Metoabt 02 1 246 i, o peuienuto KP OIIK-1.1,
peleHus ' ' OIpeIENIEHHBIN Ne2, OIIK-1.2
TG PepeHIIHATBEHBIX unterpan, ®HII, - IpoBEpKa
YpaBHEHHI IIEPBOTO mupdepennuansy | pemenus KP Ne2
HopsIKa 1 bl YpaBHEHISD»
- COCTaBJICHHE
KoHcmekTa «J{Y -
BBICIIHX KOHCYJIbTHPOBaHHE
6.2 1Y BBICHINX TIOPSIKOB, TTOPSIKOB, o pemernto KP OIlK-1.1,
0,2 1 20
CBOJISIIUECS K IEPBOMY CBOJSIIIIUECS K Ne2, OIlK-1.2
IEPBOMY», - MpoBepKa
- BeinosiHeHue KP KOHCIIEKTa
Ne2
Wroro no pasneny 0,4 2 44,6
Hroro 3a cemectp 4 10/41 |258,4 3a4€T,9K3aMEH
7. DNeMeHThI TEOpHUH
BEPOATHOCTEN u
MaTeMaTHYEeCKOH CTaTHCTHKU
- permonHeHne KP | - Bemmonmaenne KP
Ne3 «Teopus Ne3 «Teopust
7.1 DIeMEHTHI P " p . OIIK-1.1,
0,5 0,5/0,5U| 27,3 | BeposATHOCTEH. BEPOSATHOCTEH.
KOMOWHATOPHKH OIlK-1.2
Marematuueckast | Maremarnueckas
CTATHCTHKA CTaTHCTHKA»
7.2 Anrebpa coObITHH. }
Knaccruueckoe, - BeinotHenne KP
KOHCYJIbTHPOBAHHE
TE€OMETPUYECKOE " Ne3 «Teopus
o o pemenuto KP OIIK-1.1,
CTaTUCTHYECKOE 0,5 0,5/0,5U| 25 BEPOSTHOCTEH. No3 OINK-1.2
OIIPENICIICHUS BEPOATHOCTH. MaremaTtuueckas . o_Be’ a '
AxcromaTHKa TEOpUHu CTAaTHCTHKa POBEP
o pemenus KP Ne3
BEPOSITHOCTEH
7.3 TeopeMbl CIOXKEHHUS H )
YMHOXEHHS. VYcnosHas - BeInosiHeHue KP
KOHCYJIbTHPOBAHHE
BEPOSATHOCTb. dopmyna Ne3 «Teopus
. . o pemenuto KP OIIK-1.1,
[OJIHOM  BEPOSTHOCTH U 0,5 1/11 20 BEPOSATHOCTEN.
N Ne3, OIIK-1.2
¢dopmyna Baileca. Cxema| 2 MaremaTHdeckas - IPoBeDKA
bepuymnu, npubmmKeHus CTaTUCTHKA» POBEP
pemenus KP Ne3
Jlannaca u [lyaccona
7.4 JuckpeTHsie u
HEMpephIBHBIE  CITydaiiHbIe -
pep v - BeimosHeHue KP
BEJIMYMHBL. Psn v QyHKUIus KOHCYJIbTHPOBaHHE
Ne3 «Teopust
pacrpeneneHus " N o pemennto KP OIIK-1.1,
0,5 1/11 25 BEPOATHOCTEH.
MJIOTHOCTb. No3, OIlK-1.2
MaremaTHdyeckas
Marematndeckoe - IpOBEpKa
CTaTUCTHKA»
OXXUJAHME U JUCIepcus, pemenns KP Ne3
HayaJbHbIC W [ICHTPAJIbHEIC
7.5 UzBecTHBIC -
acripefieNieHnss ¥ uX - pemouerme KP KOHCYJIbTUPOBAHHE
pactpen Ne3 «Teopus Y p
YHCIIOBbIE . o peuenuto KP OIIK-1.1,
0,5 1/0,21 | 25 BEPOSITHOCTEH.
XapaKTePUCTHKH. Ne3, OIIK-1.2
Marematunueckas
HopmansHoe - IpOBEpKa
CTAaTHCTHKA
pacrpeneneHue pemenus KP Ne3




7.6 MHoromepHbIe

- BeinostHeHue KP

ciryyaiiHble BEJINYUHEI.
Ne3 «Teopust KOHCYJILTUPOBaHUE
OyHKIMKM  pacTpeesICHs, . OIIK-1.1,
. 0,4 1 30 BEPOSTHOCTEH. o peuienuto KP
CBOIICTBA. Uucnossle OIlK-1.2
ADAKTEDHCTHKN MaremaTHdeckast Ne3,
p P ) CTaTUCTHUKA» - mpoBepka KP Ne3
DJIeMEHTHI TEOpUH
7.7 OCHOBHBIE IIOHATHS, - Beimoaaenue KP -
reHepajbHas Ne3 «Teopust KOHCYJIbTHPOBaHHE
COBOKYITHOCTh M BBIOOpKA. BEPOSITHOCTEH. o permennto KP OIK-1.1
CTaTHCTHYECKHE  OIEHKHU 0,3 1 30 | Marematuyeckas Ne3, OIK 1' 2‘
rmapaMeTpoB CTaTUCTHKAY, - mpoBepka KP Ne3, '
pactipenenenus. TodeuHsie -KOHCIIEKT IO - IpoBEpKa
Y MHTEPBaJIbHBIE OLIEHKH pazneny KOHCIIEKTa
- BermosiHeHne KP -
7.8 JloBepurensHbIe
Ne3 «Teopust KOHCYJIbTHPOBaHHE
WHTEPBAJIBI Ut .
BEPOSITHOCTEH. o permennto KP
napamMeTpoB HOPMAJIBHOTO OIIK-1.1,
0,3 1 26,1 | MaremaTrueckas Ne3,
pacnpenenenus. [lonstue o OIlK-1.2
CTaTUCTHKAY, - mpoBepka KP No3,
KPHUTEPHIX MPOBEPKU
-KOHCIIEKT IO - IpoBEpKa
CTaTUCTHYECKUX THIIOTE3
pasneny KOHCIIEKTa
7.9 Kpuruueckass 001acTh, - BeimosiHenne KP -
YPOBEHb 3HaYMMOCTH, Ne3 «Teopust KOHCYJIbTHPOBaHHE
MOIIIHOCTh KpUTEPHUs. BEPOSITHOCTEH. o pemennto KP OIK-1.1
Kpurepuii cornacus 0,5 1 20 | Matemaruueckas Ne3, OTIK 1' 2‘
Ilupcona mis ruUmoTessl O CTaTUCTHKAY, - mpoBepka KP No3, '
HOPMaJIbBHOM -KOHCIIEKT IO -IpoBepKa
pacnpeeneHun paszneny KOHCIIEKTa
HWroro no pazaeny 4 8/3,211 |228,4
Hroro 3a cemectp 4 8/3,211 1228,4 DK3aMeH
Hroro no nuciuiinae 8 18/7,2 11| 486,8 3a4eT, DK3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Peanu3anus KOMIETEHTHOCTHOTO MTO/IX0/1a PEyCMaTPUBAET HCIIOJIb30BAaHHUE B YUeOHOM
IpoLecce AaKTHUBHBIX M HHTEPAKTHUBHBIX (OpM TNPOBEACHHS 3aHATHM B COYETAHUU C
BHEAYAUTOPHOW PabOTON C LEIbi0 (POPMUPOBAHUS M PA3BUTUS MPOPECCHOHATBHBIX HABBIKOB
oOyuaromuxcs. Cornacuo n. 34 Ilopsiaka opraHu3aniil U OCYILECTBJICHHS JAEATEIbHOCTU IO
o0Opa3oBaTelbHBIM TIporpamMMaM OakaiaBpuaTa Beiciiero odpazosanus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), mpu npoBeeHHH yUCOHBIX 3aHATHI 00ECIICUNBACTCS Pa3BUTHE Y
00y4aromuxcsi HAaBBIKOB KOMAaHIHON pabOThl, MEXKIMYHOCTHOW KOMMYHUKAIMH, MPUHATHUS
pelieHui, JUIEPCKUX KadecTB, B TOM 4HCIE C YYETOM pErHoHalIbHBIX OCOOEHHOCTEN
npodecCHOHATBLHOM JesITeIbHOCTH BBITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneil.

Bribupast Ty WM MHYIO TEXHOJOTHIO pabOoThl ¢ 00y4aromUMUCs, HEOOXOIUMO UMETh B
BUY, 4TO HambOombero 3¢dexra oT ee MpUMEHEHUS MOXKHO JIOCTUYb, €CIIM YYUTHIBAThH IEIU
o0pa3oBaHMs, Ha pealn3allii0 KOTOPHIX OJKHA OBbITh HallpaBiieHa M30upaeMas TEeXHOJOTHS,
CO-ZIepKaHue, KOTOPOE MPEACTOUT NepeaaTh 00yJaroIUMCs C €€ TIOMOIIbIO, a TAKXKe YCIOBHUS, B
KOTOPBIX OHA OYJeT UCTIOJIb30BAThCSI.

B nammeit pabote MbI HCIIOJIB3yEM CIIEAYIOIIEE.

1. TpagunuonHsie oOpa3oBaTelbHble TexHoJMOruu. OpraHuzainus o00pa30BaTEIHLHOTO
nporecca, NpeAroiaraeT MNpsSMyI TPAaHCIANMI0 3HAHWKA OT TpEnojaBarelss K CTYICHTY
(MpeuMyIIECTBEHHO HAa OCHOBE OOBSICHUTEIbHO-WILTIOCTPATUBHBIX METOJIOB OOy4YEHUS).
Y4eOHast NeATETBbHOCTh CTYJIEHTa HOCHT B TaKUX YCJIOBHUAX, KaK MPABHIO, PETPOIYKTUBHBIN
XapakTep.

®opmbl y4eOHBIX 3aHATHI:

- uHpoOpMalnMOHHAs JeKUMs — T[OCJIENOBaTelIbHOE M3JIOKEHHE MaTepuana B
JUCIATUTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE MMPEUMYIIIECTBEHHO BepOabHBIMU CPEICTBAMH.

- MIPAKTHUYECKOE 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI M HABBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

2. Texuomorun mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOIO PELIeHUs MPOOJEMHOHN 3a7add WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO y4eOHO-TTO3HABATEIBHYIO IS TEILHOCTh
IPYMIIbI CTYJEHTOB, HANPaBJIEHHYIO Ha BBIPA0OOTKY KOHLIEMIMH, YCTAaHOBJIEHUE LeNiel U 3a1ad,
(GOpPMYITHPOBKY OXKHJIAEMBIX PE3YJIbTaTOB, OIpPEIENICHHE NPUHIUIOB W METOAMK PpEIICHUS
MIOCTaBJIEH-HBIX 3a/la4, IUJIAHWPOBAaHUE XO0Ja pPabOThl, MOMCK JOCTYNHBIX WU ONTHUMAJbHBIX
PECYPCOB, TMOJTANHYIO pEATH3AMI0 IIaHa Pa0OTHI, TMPE3EHTALUIO PE3YNIbTATOB PabOTHI, WX
ocMbIcieHue u peduiekcuto. [IpuMensieTcs B OCHOBHOM JUIsl Tepexo/ia KOMIETEHIIMN Ha YPOBEHb
BJIAJICHHUS.

OcCHOBHbIE TUIIBI TPUMEHAEMBIX HAMH B 00pa30BaTEIbHON 1€ATEIIbHOCTH TPOEKTOB:

HccnenoBatenbckuii MpPOEKT — CTPyKTypa nOpuOIMkeHa K QopMmMaTy HaydHOTO
UCCIIEIOBaHMs  (JI0Ka3aTeIbCTBO AKTYalbHOCTH TEMBI, ONpeAeTeHHEe HayyHOW MpoOsieMbl,
npeaMera U OOBEKTa HCCIEeNOBAaHMA, LENed W 3ajJad, METOJOB, MCTOYHHUKOB, BBIIBHKCHUE
TUIOTE3bl, 0000IIeHne pe3yIbTaToB, BBIBOJBI, 00O3HAYeHHE HOBBIX Mpobiem). PesympraTrom
SBIISIETCS y4eOHast KapTa 1o MOIYITIO Hateil 00pa30BaTelbHOM IPOTPaMMBI.

TBopueckuil NpoekT, NpennojaraloiuMi B OTIMYHE OT NPEIbLAYIIEro, KOHEUHBIH
NPOAYKT B CIEIYIONIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (Tpa3aHuK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIIbKO He(POPMAITbHO, KpacOYHO 0(opMIIEHHAs, BUICOPOIIHK « 1 Haydy Bac pemars ...» 1
T.IL.

NndopmanonHplii  MpoeKT — y4yeOHO-TIO3HABAaTENbHAs JESITENbHOCTb C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO OOBEKTe, 03HAKOMJICHHE YYaCTHHKOB MPOEKTa C ATOH MH(OpMAIUeH, ee aHATU3 U
00o00111eH1e 1, HAKOHEL], IPe3eHTAINs 110 IPAKTUYECKOMY NMPUIIOKEHHIO).



3. HudbopManimoHHO-KOMMYHUKAIIMOHHBIE 00Opa3oBaTeiabHble TeXHoyoruu. OpraHnuszaius
00pa30oBaTeNLHOrO Mpolecca ¢ MPUMEHEHHEM CIEHUAIN3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKUX CpeACTB paboTbl ¢ uHOpManueil (MHPOPMAIMOHHYIO Cpely YHUBEpCHUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YarIMXCst
IIpencrasneno B npuiioxeHu 1.

7 OueHoYHbIE CPeCTBA JISA POBeIeHUs POMEKYTOYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Hlumaues, B. C. Breicmas marematuka : yueonuk / B.C. IllumaueB. — Mocksa :
NH®PA-M, 2019. — 479 c. — (Bsicmiee oOpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekcr : AIICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716  (mata oOpamenus: 24.04.2023). — Pexum

JIOCTYTIA: IO TIOJIITHCKE.

2. Maremaruka : yueoHoe nocobue / FO. M. [lanunos, JI. H. XKXyp6enxko, I'. A. Hukonosa
[u ap.] ; mox pen. JI. H. XKypGenko, I'. A. Hukonooii. — Mocksa : UH®PA-M, 2019. — 496 c.
— (Bpicmiee obopazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct : 37eKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/989799 (mara obpamenus: 24.04.2023). — Pexum
JIOCTYTIA: TIO TIOJIITUCKE.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. MaremaTtuka B mpumepax H 3agadax . yue0. mocobue / O.M. [ertspesa, JI.H.
Kyp6enxko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 ¢. — (Bwicmiee oOpaszoBanume: bakamaspmar). - ISBN 978-5-16-011256-5. - Tekcr :
anektponHbi. - URL: https://znanium.com/catalog/product/989802 (mata oOpaieHus:
24.04.2023). — Pexxum 1ocTyMa: 1O MOIIMTUCKE.

2. ®uxtenronbil, ['. M. OCHOBBI MaTeMaTHYECKOTO aHaIn3a : y4eOHuK : B 2 yactsx / I
M. ®uxrtenronsil. — 11-e m3a., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 1 — 20109.
— 444 c¢. — ISBN 978-5-8114-0190-1. — Tekcr: odnektponHsiii //  JlaHb
NIEKTPOHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/112051  (nmata
obpamienus: 24.04.2023). — Pexxum qocTymna: s aBTOpU3. TOJIb30BaTENeH.

3. ®uxrtenroinsll, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaIu3a | y4eOHuK : B 2 yactsx / I
M. ®uxrtenronsl. — 10-e u3zg., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 — 2019.
— 464 c¢. — ISBN 978-5-8114-0191-8. — Tekcr : oanekrponnsiii // Jlanp
JNIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/115730  (mara
obpamienns: 11.05.2021). — Pexxum fgocTyIma: A1 aBTOPHU3. IOJIb30BATEICH.

4. lumaveB, B. C. 3amaunuk mo BeIcHied MaremaTuke . yueOHoe mocobue / B. C.
[umageB. — 10-e u3n., crep. — Mocksa . UH®PA-M, 2020. — 304 c¢. — (Bsicmee
oOpazoBanme). - ISBN 978-5-16-010071-5. - Teker : osnektponHsii. - URL:
https://znanium.com/catalog/product/1042456  (mara oOpamenus: 24.04.2023). — Pexum
JIOCTYTIA: MO TIOJIHCKE.

B) MeTonuyeckue ykazaHus:

1. AbpamoBa, .M. DneMeHTHl BEKTOpHOW anreOpbl M aHAIUTHYECKOH TeOMETpHUU:
Mertoandeckue ykazaHus Ui cTyeHToB | kypca Bcex cnenmanpaocTeld. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heomnpenenennsiit unrerpai: Terpags-koncnekt — MI'TY, 2008. — 23
C.

3. Baxpymesa, M.A. Kpusbie u noBepxHocTH 2 nopsiika. [lonsipaas cucrtema


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

koop-auHart. [Ipaktukym — Marauroropck: 'OY BIIO «MI'TY um. I'.1. HocoBay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopuss ¢yHKUMH KOMIUIEKCHOTO IepeMeHHOro: Meronndeckue
yYKa3aHHUd W BapUaHThl WHIUBUAYAIbHBIX 3a/laHUN AJIs CTYACHTOB BCEX CHEIHAIBHOCTEH —
Marnutoropck: 'OY BITIO «MI'TY um. .M. HocoBay, 2011. —28 c.

5. I'pauena, JI.A. OnpeneneHHbI HHTETPAJI: METOANYECKUE YKA3aHUS ISl CTY/ICH-TOB —
Marnutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2010 - 12 c.

6. ['paueBa, JI.A. DneMeHTHI TUHEHHON anreOpbl, BEKTOPHOU ainreOpbl M aHATUTHYCCKOMN
reomerpun: Yuebnoe nocodue. - Maruuroropck: 'OY BITO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlabGopatopHblii TpakTUKyM 1o ctatuctuke ¢ npumeHennem EXCEL:
Mertoza. yka3. ajis 1abopaTOpHBIX pabOT 10 MaTeMaTUYECKON cTaTUCTUKE.- Marautoropck: ['OY
BITIO «MI'TY um. I''1. Hocosay, 2009 — 40 c.

8. M3ocoB A.B. 'apmoHnueckuii ananu3: MeToaudyeckre yKa3aHus U BapHAHTHI 3aJaHUI
JUIS CAMOCTOSITEIBbHOM paboThl M KOHTPOJISI 3HAaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, U.A. CoObITHsI B BEpOATHOCTE. HacTh 2. MeTo. yka3. - MarHUTOropck:
'Oy BIIO «MI'TVY um. I'.11. HocoBay, 2010. — 25 c.

10. Masuenko, E.II. IlpousBomnas u muddepenuuman dyukuu. IIpakTukym.-
Marnuto-ropck: 'OY BITIO «MI'TY um. I''1. Hocoay, 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanue ¢yHkumii u nocrpoenue rpadukon. [Ipaktukym. —
Marnutoropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2011. —20 c.

12. CaBymkuna H.®. Komb6unaropuka. CoObite u BeposiTHOcTh. Yacts |
KomOunaropuka. Anrebdpa coObITHi: MeToid. yka3zaHUs MO JUCHUIUIMHE «MaTemaThkay s
cTyneH-ToB | kypca Beex crienmanbHocteil. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmMHoe oGecnieyeHue

HaumeHnoBanue .

0o Ne norosopa CpoKk JIeHCTBHYSI JIUTICH3UH
7Zip CBOOOIHO 0eccpoUHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional
FAR Manager |cBo601HO 0ECCPOYHO
bpayzep Mozilla|cBo6oaHo
Firefox pacapoctpansemoe 10 Oecepouro
Bpaysep Yandex|cBoboaHo 0EeCCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanmne xypca Ccplika

Mexaynapoanas 6a3a TMOJHOTEKCTOBBIX
)ypHasoB Springer Journals
DONEeKTPOHHBIE  PEeCypCchl  OMOTHMOTEKH
MI'TY nm. I'.1. HocoBa
Poccuiickas I'ocynapcrBennas
6ubamnoreka. Karamoru
Nudopmanmonnas cucrema - EguHoe
OKHO _JIOCTyIa K _MH(OPMALMOHHBIM

http://link.springer.com/

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

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

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



http://link.springer.com/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://window.edu.ru/

ITouckosas cucrema Axkanemus Google (Google Scholar) |URL: https://scholar.google.ru/

HannonaneHas MH(POPMALMOHHO-aHAINTHYECKAS
cucremMa — Poccuimickuii HHACKC HAYYHOI'O MUTHPOBAHUA
(PVIHL)

DnekTpoHHas 0a3a mepuoanueckux uinaHuii East View
Information Services, OO0 «MUIBHUC»

9 MaTepI/IaJILHO-TeXHI/I‘IGCKOC obecrneyeHue AUCHHUIIIIMHBI (MO}IyJIH)

URL:
https://elibrary.ru/project risc.asp

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

MarepuaabHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOYACT:

VYueOHble ayauTOPUM Ui TPOBEACHUS 3aHATHH JeknuoHHoro Tuma Jlocka,
MYJIbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEpEauu U MpeICTaBICHI HHPOPMALIUU

VYueOHbIE ayaUTOpUM IS NPOBEACHUS IPAKTUYECKUX 3aHATHH, TPYNIOBBIX W
WH/IMBUIYAJIHBIX KOHCYJIbTAIM, TEKYIIEr0 KOHTPOJS M MPOMEXYTOUHOH arrectauuu Jlocka,
MYJIBTUMEMUHBINA IPOEKTOP, IKpaH

Kommiieke meroanyecknx pa3paboToK (pa3IaTOYHOTO MaTepuana W METOAMYECKHX
yKa3aHHui) U\ KOMILIEKC TeCTOBBIX 3a/IaHHi /IS TOJrOTOBKU H ITPOBEACHHS TPOMEKYTOYHBIX
U pyOEKHBIX KOHTPOJIEH

[Tomemennst st caMOCTOSITENbHONW PaboThl yuyamuxcsi [lepcoHanbHbIe KOMIBIOTEPHI C
nake-tom  MSOffice, Bbixomom B MHTepHeT ® ¢ JOCTYIOM B  3JCKTPOHHYIO
MH()OPMAIIMOHHO-00Pa30BATENFHYIO CPEY YHUBEPCUTETA

[lomemenne Ui XpaHeHHs ©  NPOPHUIAKTHYECKOTO  OOCIYXHBaHHUA Y4eOHOTO
obopynoBanust Illkadpr ans XpaHeHHs Y4eOHO-METOJMUYECKOH JOKyMEHTAIlMH, Y4eOHOTO
000pyIoBaHUs 1 y4eOHO-HATIISITHBIX TIOCOOHH.

IMPUJIO)KEHUE 1

YueOHO-MeTOANYeCKOe o0ecTeYeHrne CAMOCTOAITEIbHOI PadoThl 00y4arouxcs

[To mucummuimae «MaremaTHKay MpeayCMOTpeHa BHEAYIMTOPHAS CAaMOCTOSATENNbHAs paboTa
00y4aromuxcsi, IPOBOIMUMAs B BUIE CAMOCTOSTEIILHOTO N3YUEHUS JIUTEPATyphl U
MH(POPMAIMOHHBIX PECYPCOB, a TAKXKE B BUJIE PEIICHHS TUTIOBBIX 3334 IPH BBHITIOJTHEHUU
KOHTPOJIbHBIX padoT.

Ilpumepnvie konmponvhwvie pavomol (AKP):

AKP Nel «/Iunelinasi, BeKTOpHasi ajiredpa u aHaJIMTHYeCKAasi reOMeTpHs.
JudpdepenunanbHoe ucyucaenne @OID»

3aganue 1.

Pemmure cuctemy Tpems criocobamu: a) MaTpUYHBIM criocobom; 0) o popmynam Kpamepa; B)
MeroaoM ['aycca

X—2y—-32=3,
3X+y—-2z=9,
2X -3y +5z=-4,

3aganue 2.

1) Haiimure yron Mex1y BEKTOpaMH @ M b, ecnn @ = (2; —1), b= (— 2 2).
[TocTpoiite qaHHBIE BEKTOPHI B cucTeMe KoopanHaT OXy, a Takke BEKTOPHI, H300pakaroIue:
2a+b, a-3b.


https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

2) YKaXuTe Cpelu HIKCIPUBEACHHBIX BEKTOPOB OPTOTOHAJbHBIC, KOJUIMHEAPHBIC, a TaKKe

KOMIUTAHApHBIC: @ = (— 3-1; 4), b= (2,-2;1), cC= [2; %; —gj, d= (7;11;,8). Beoruucnure

IUIONIAJIb MapajuiesiorpaMma, OCTPOCHHOI0 Ha BeKTopax b u C.
3aganue 3.

Hanucats ypaBHenue npsmoii AB, eciu A(—l; 2 3), B(—ZL' 2;—1). BerarcnuTh paccTosiHEE OT
TOYKH A 3TOM NMPAMOM JI0 IIIOCKOCTH, MPOXOAIICH uepe3 TOUKy B, nepneHAuKyIsipHO BEKTOPY
N(0;-3;9).

3aganue 4.
[IpuBenuTe K KAHOHUYECKOMY BHIY M IOCTPOITE KpUBYIO X° —4X+2y> —4y =0

3amanme 5.

Beruncnure npenensi:

1+4x-x" . 3x-arcsin 2x . J2x-1-5
a) Iim —7 —S;B) lim .
x>0 X + 3X° + 2X x=0 COS X —COS~ X x—>3 x—3

3amanue 6.

dy d?y a2 X =ctg2t
Haiinute — u —— nug dyHKOUI: a =" 0 .

dx  dx’ by )y y = In(sin 2t).
3ananue 7.

. . 2X—7 _ .
CocraBbTe ypaBHEHHE KacaTeJIbHOU K KPUBOM: y== 2 B TOUKE X, =-1. Hapucyiite
X i

KaCaTCJIIbHYIO U KPUBYIO.

AKP Ne2 «HeonpeneseHHbiii 1 onpeaenennblii narerpan, ®HIIL, inpdepennnanbubie
YPABHEHHSD)

3aoanue 1. BerancianTe HEONPEAEIEHHbBIE HHTETPaAJIbI

1) I(1+tgz3x)dx; Z)J' 3-5x dx; 3)J.arcsin5xdx; 4) J’%dx.

VBX + X2

3adanue 2. Beraucnure onpeneeHHbIe HHTErPabl

1 2 4,5 _
(L—sin 2x)*dx;  2) IXZX dx; 3 I X1 v,

1) v
Oe 132X_l

O 0 | N

3aoanue 3. Haiinute 1uiomanas GUrypsl, orpaHUYCHHOMN JTMHUSMU:

Xy=6, x+y-7=0.



3aoanue 4. Boraucnuts HeCOOCTBEHHBIN HHTETPAJ UM YCTAHOBUTH €T0 PACXOIUMOCTH!

o0

1) jx3e‘x4 dx - 2)

j dx
0 23(4—X)2'

3adanue 5. Halitu u mocTpouTh 007acTh oOmpenencHuss (QyHKIMH
z=In(4—x*—-y?) —arcsin(2—y).

3adanue 6. Halinute dYacTHbIE TPOU3BOJHBIE TIEPBOTO MOPSAAKA (QYHKIIHUU:

z=3xy® —sin(x* + y)+u.

3aoanue 7. Haiiaure rpaMeHT cKanspHoro mois U= X> +y? —z° 1 ero Moayib B TOUKE

M(L-12).
3aoanue 8. Haiitn HanMeHnbiiee u HauOoiplee 3HauYeHHE (QYHKIHH
Z=X—xy+2y*+2y+1

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

3aoanue 9. Petunts muddepeHnranbuble ypaBHEHUS IEPBON CTEICHH
A) xy'—4y—x2 [y =0.

. /1
b) y’sinx =y Iny, y(;):e

B) x(y* —1)dx + y(x* —1)dy =0.

3aoanue 10. Peminth nuHeitHbIE HEOJHOPOAHBIE AU depeHIInanIbHOe YpaBHEHUE C TOCTOSIHHBIMU
K03 puLmeHTaMu

a)y" -3y +2y=(4x+9)e*, 6) y"+4) +8y=(X+2)cos3x
3aoanue 11. Pemmth 0THOPOJHYIO cHcTEMY AU (PepeHIINATbHBIX YPaBHEHUH]:

x'=6x—y,
Y =x+4y.

AKP Ne3 «Teopusi BeposiTHOCTEil. MaTeMaTHyeCKasi CTATHCTHKA»

1. B ypue 12 mapos. Cpenu >Tux mapos 3 6enbix ¥ 9 yepHbix. KakoBa BepoSITHOCTH TOTO, YTO
HayJauy BBIHYTBIN IIap OKakeTcs OenbiM?

2. B pagmoctynuu tpu mukpodoHa. s Kakaoro U3 mepBbiX JABYX MHUKPO(GOHOB BEPOSTHOCTh
TOTO, YTO OH BKJIFOUYEH B JaHHBIA MoMeHT, paBHa 0,45, a mms tperbero — 0,9. Haiitu
BEPOSITHOCTH TOT'O, YTO B JAHHBII MOMEHT BKJIIOUEHBI 2 MUKPO(DOHA.

3. B mpogaxe umeroTcst 6ebie 1 KOPUIHEBBIC SIIa B COOTHONICHHH 2:3, IPHYEM IPOU3BOICTBO
60% 6enbix 1 71% KOPUYHEBBIX SIMLL JATUPYETCS JTHEM, MPEIIIECTBYIOIUM JHIO MPOJaKH, a
OCTAJIbHBIC SHIAa JATHPYIOTCA Oosiee paHHUMH 4YuciaMmu. [lokymarenb 3aka3bIBaeT SUIIA,



JaTUpyeMble THEM, NMPEALIECCTBYIOIIMM JHIO NMPOJAXKH, HE3aBUCHMMO OT MX LBera. Kakosa
BEPOSTHOCTH TOTO, YTO MY MIPOAATYT PELIETKY OeNbIX SAuI?

4, Tenedonnas cerb yupexaeHus ooOcmyxuBaer 200 aGoHeHTOB. BeposTHOCTH TOro, 4To B
T€YEHHE MMHYTbl BHYTPU O3TOM CETH KTO-TO KOMY-TO I03BOHMT, paBHa 0,7. Kakosa
BEPOSITHOCTb TOTO, YTO B TE€UEHUE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOATHOCTh TOT0, UTO B
TE€YeHUEe MUHYTHI OyzaeT He Oosiee 5 3BOHKOB? HalTH HauBepoOsTHEHIIIEE YMCIIO 3BOHKOB B
TE€YCHHE MUHYTBHI.

5. 3amaH psan pacnpezeiieHus ciaydaiiHoW BennuuHbl X. HailTh mareMaTuyeckoe OXHUAAHUE,
JMCIIEPCHIO U Cpe/IHee KBajipaTuyeckoe oTKIoHeHue. [loctpouts GpyHKIMIO pacipeaeeHus.

X

4 6 10

12

P

0.3 0.2 0.2

0.3

6. Jls HempephIBHOM CITy4aiiHON BETMYMHBI 3a1aHa (YHKITUS pacTpeielieH s F(X). Tpebyercst

HaAWTH IUIOTHOCTH pacnpeaciCHus f(X), MAaTEMATUYCCKOC OXHUAaHUEC, NTUCIICPCHUIO, CPEAHEC

KBaJpaTUYECKOE OTKJIOHEHUE. BBIUMCIUTH BEPOSTHOCTH TOTO, YTO OTKJIIOHEHHE CIIy4alHOU
BEJIMUMHBI OT €€ MaTeMaTU4YeCKOro OXHAaHus OyaeT He Ooliee CpelHero KBaJpaTH4YeCKOIro
otksioneHus. [loctpouts rpaduk GyHKIHIA.

F(x)=

0
-(1-cos 2x)
1

N |-

<x<Z
2

V4
X>—
2

7. 3akoH pacmpeeNeHus CUCTEMbl TUCKPETHBIX CIy4YailHbIX BEJIUYUH (X ,Y) 3a1aH TaOIUIIEN.

Haiitn xo>pdunment koppensuun r,, ¥ BEPOATHOCTh MONAJAHUS CIy4aliHON BEJTUYUHBI
(X,Y) B obmacte D.

X
v 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}

I[Ipunoxenne 2

7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallnu

a) H.]'lal-[lflpyeMl)le pPe3yJdbTaThbl oﬁyqenml U OICHOYHBIC CPEeACTBA AJIA IIPOBCACHUSA

NMPOMEKYTOYHOM aTTeCTAlluM:

Kon
WHJUKaTOpa

Nunukarop
JTOCTHKEHUS
KOMIIECTEHIIUHU

OneHouHble CpecTBa

OIIK-1 - Crnoco0eH NpUMEHATH eCTeCTBeHHOHAYYHbIe U 00LeHHKeHEePHbIe 3HAHMS,
MeTO/Ibl MATEMATHYECKOr0 AaHAJIM3a U MO/1e/IMPOBAHUS B NPO(ecCHOHATbHOI

ACATECJIBbHOCTH




Kon Nupukarop O1ieHOYHBIE CPENCTBA
WHIUKATOpa JTOCTHKEHUSI
KOMITETCHIIUHT
OIIK-1.1 Pewaer 1. ®opMyIUPOBKH OCHOBHBIX T€OpEM (CBOMCTB,
CTaHIapTHbHIE MIPU3HAKOB U3y4aeMbIX MOHSTHIA, HEOOXOUMbIE U
npodeccuoHaNbHbIE | JOCTATOYHBIC YCIOBUS) B H3y4aeMbIX pasjienax Kypcea.
3aJ1auu ¢ .
IpHMEHEHHEM 2. MeToibl pacKpbITHUS HeOHpeI[fJ'IeHHOCTeI/I, liHHCHeHmI
OBIIEHHKEHEPHEX HEMPEPHIBHOCTU (QYHKITUH OJHON TIEPEMEHHOM.
3HAHUU

3. AITOpUTM NIPUOJIMIKEHHOTO BRIYUCIICHHS (YHKITUHU C
noMoIneko auddepeHnrana; Hanucanus: ypaBHEHUS
KacaTeJIbHOW MPsIMOH (TJIOCKOCTH).

4. ANTOpHUTM TOJIHOTO MCCIIEA0BaHUS (DYHKIINH.

5. Meronbl BBISICHEHHUS KJIACCOB HHTETPUPYEMBIX
¢)YHKHHﬁ, a TaK’KC MCTOIbl HHTCIPHUPOBAHUSA OCHOBHBIX
KJIACCOB (DYHKIIMH.

6. Cr1oco0BI BBIICHEHUSA CXOOUMOCTH HECOOCTBEHHBIX
HHTErpajoB

Ilpumepnule 3a0anun u 3a0auu
3ananme 1. CocTaBbTe aJIrOPUTM PEUICHHUS ..... 33J1a4H.

3axaua 2. Berumciure npezen no npasuiny Jlonuras
lim @arcsin(2x—-4)
X—2 XZ -4 '

3apganne 3. Chopmynupyiite He0OOXOAMMOE YCIOBHE
KcTpeMyMa (YHKIIMH OJIHON TIEPEeMEHHOM.

3agaya 4. KakoB reoMeTpHU4ECKHI CMBICI ONIPEAEIEHHOTO
MHTerpaja OT JaHHOH (pyHKIMM B JAHHOM HHTEpBase B
JIeKapTOBOI cucTeMe KoopAuHat?

3ananue 5. [logymaiite, ¢ TOMOIIBIO CPEACTB KAKOTO
paszena MaTEMaTUKU MOKHO PELIUTH CIEAYIOIIYIO
3a1agy.

«J1nst yOOpKu cHera Ha yJHIax Topojia UCTONIb3yIOTCS
cHeroy0opouHble MauHbl. OHU paboOTaIOT B TEUCHUE
CBETJIOT0 BPEMEHU CYTOK ¢ 6 10 18 yacoB ¢ MOCTOSIHHOM
CKOpOCTBIO yoopku cHera 400 (M°/4). M3MeHeHne 06beMa
CHera, BBINAJaoNIero Ha YUkl Topo/ia B TOPOJE B
TECYCHUEC CYTOK, MOXKHO OIMUCATh YPABHCHHUEM

ds 2
?—12&'—53 . S(I)

t e — 06beM cHera (B M°),




Kon
HUHJMKATOpa

Nupukarop
JIOCTHKEHUS
KOMIIETEHIINU

O1ieHOYHBIE CPENCTBA

BBIIABILETO 3a Bpems t (B uacax), 9 €7 <24. B moment
spemenn’ = 0 Ha ynunax ropoza nesxut 1000 M3 cHera.
VCTaHOBUTE COOTBETCTBUE MEXK/LY BpEMEHEM t 1 0OBEMOM

CHETa, JICXKAIIero Ha yjiunax ropoja S(I] . »

CocTaBbTe MaTEMaTUYECKYIO MOJEIb ATOU 33aJa4ul U
peure e€.

Ilpumepnsle npakmuyeckue 3a0anus

3aganmue 1. Cucremarusupyiite u 0000mHTE BCE
KJIFOUEBBIE MTOHATHUS U IPUEMBI PELLICHUS TUIIOBBIX 33]a4
o teme «IIpousBonHas» u «IIpuMeHeHne Nponu3BOIHON
[pU uccieoBaHuM GyHKIM». PesynpTaTr opopmure B
BUJIE TAOIHIIBL.

3anaua 2. [[ns penieHus 3a1auu caenanTe
CXEMaTHUYECKHUI YepTexX U MOoIyduTe (PyHKIMOHAIBHYIO
3aBUCUMOCTb 110 YKa3aHUIO K 3afaye. Haiinute obnacts
oIpeJiesIeHus 3TOM (PYHKIIMU IO CMBICITY 3aJlauH.
Beruucnute 3HaueHUs TON QYHKIUU NIPH TPEX
pa3IMYHbIX 3HAYEHUSX aprymenTa. Mccnenyiite QyHKIIUIO
Ha HauOoublllee U HauMeHblIee 3HaueHus. OTBeTbTe Ha
BOIIPOC 33Ja4u.

«CeueHue TOHHEIN UMeeT PopMy MPSAMOYTOIBHUKA,
3aBepIICHHOrO MoJaykpyrom. [lepumerp ceuenus 18 m.
[Ipu kakom paguyce MOTyKpyra IIOMAaL CEUCHHS OyaeT
HauOOJIBIIICH?»

O603HaubTe paguyc NOJyKpyra 4yepe3 I U BbIpa3ure
wiomanb S cedeHus kak pyHkmmo ot i S=5(r).

3aganue 3. Ha xakoii BbICOTE I HAJ LIGHTPOM KPYTIIOTO
CTOJIa paAryca a cleayeT MOMECTUTh JIaMITy, YTOOBI
OCBEILIEHHOCTh Kpasi CToJa Obl1a HanOOobIIei?
(CamocTOSTENHHO MPOAHAIU3UPOBATH - 3HAHUS, METOIbI
KaKOTo pa3Jieiia MaTeMAaTHKH TIOTPEOYIOTCS JIJISl pEIICHUS
JAHHOM 3a7a4M).

OIIK-1.2

[Ipumensier MeTo bl
MOJEIUPOBAHUS U
MaTeMaTHYeCKOTr 0o
aHamm3a as
penieHus 3a1a4 B

TeopeTnuyeckne BONPOCHI 115 32a4€Ta U IK3aMEHOB
1 kypc 3umHss ceccusi (IK3aMeH)

1. Marpuusl u aeiictBust Haa HUMHU. CBoicTBa AeCTBUI
HaJl MAaTPUIIAMU.




Kon Nupukarop O1ieHOYHBIE CPENCTBA
UHAMKATOpa JOCTUKECHUS
KOMITETCHITHH
npodeccuonansuoit |2. Omnpenenurenn | u Il mopsakoB. Onpenenurenu N
IEeSITEIbHOCTU IopsaaKa 1 ux CBOICTBA.

3. Cucrembl JHMHEWHBIX anreOpanyecKuX YpaBHEHHM
(CJIAY) u ux 3anuch B MAaTPUIHOM BHJIC.

4. OOpaTHas MaTpuIla U €€ BEIYUCIICHHUE.

5. Pemenusa CJIAY MaTpyU4HBIM METOJIOM.

6. Dopmyinsl Kpamepa

7. CKalsipHOE TMPOU3BEIICHHE JIBYX BEKTOPOB M €ro
CBOICTBA.

8. BekTopHOe TmpoOU3BEIECHUE [IBYX BEKTOPOB M €r0
CBOICTBA.

9. CMelaHHOE MPOU3BEACHUE TPEX BEKTOPOB M €ro
CBOICTBA.

10. OcHOBHass  uAed  AHAIUTUYECKOM  I'E€OMETPHH,
[IPUMEHEHUE BEKTOPHBIX IPOU3BEACHU.

11. TIpsimas Ha IOoCKOCTH. Pa3inyHble BUIBl ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTH.

12. Yroa Mex1y NpsAMbIMHU Ha IUIOCKOCTH. PaccrosiHue ot
TOYKH J0 MPSIMOM Ha INIOCKOCTH.

13. DJIIMIIC U €ro CBOMCTBA.

14. T'uniepbona u e€ cBOICTBA.

15. Tlapaboia u e€ cBolicTBA.

16. Ilmockocte B mpocTpaHcTBEe. PasnnuHble  BUAbI
YPaBHEHHUH IJIOCKOCTH B IPOCTPAHCTBE.

17. Yron Mexay IIocKocTAMH. PaccTosHue OT TOYKM 10
IIJIOCKOCTH.

18. Ilpssmass B mpocTpaHcTBe.  PasnnuHble  BHJBI
YPaBHEHUH IIPSMON B IIPOCTPAHCTBE.

19. B3aumMHO€E pacIonoKEHUE IIIOCKOCTH M TPSIMOM B
IIPOCTPAHCTBE.

20. IToBepXHOCTH BTOPOTO MOPSIAKA.

21. KpuBas B IpOCTpaHCTBE.

22. @yukuus. CrnocoOsl 3aganust. O6nacTe onpeaeneHus.
OcHOBHbIE 3JIeMEHTapHble (PYHKIMH, UX CBOWCTBA,
rpadukm.

23.IIpenen pynkuu B Touke. [Ipenen pyHkmuu B
6eckoHeyHOCTU. OTHOCTOPOHHUE TIPEIEINbI.

24. beCKOHEYHO MaJjble U OeCKOHEeYHO Ooublre GyHKIINY,
CBs3b MeX Ay HUMH. CBONCTBA OECKOHEYHO MAJTbIX
(GyHKIMH.

25. Teopemsl 0 npenenax. PackpsiTne
HEOIIPENEICHHOCTEN.

26.3aMedaTesbHbIE TPEACIIbI.

27.CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKITHA.
DKBUBaJIEHTHbIE 0ECKOHEUHO Majible (PYHKLINU U
OCHOBHBIE TeopeMbl 0 HUX. [IpuMmenenne k
BBIYMCIICHUIO ITPE/IEIIOB.

28. HenpeprIBHOCTH (DYHKIIMM B TOUKE. TOUYKHM pa3pbiBa U
WX KJIacCU(UKaIHSI.




Kon
HUHJMKATOpa

Nupukarop
JIOCTHKEHUS
KOMIIETEHIINU

O1ieHOYHBIE CPENCTBA

29.IIpousBoaHast pyHKIMH, €€ TEOMETPUUECKUH U
(U3NYECKUA CMBICIL.

30. YpaBHEHMS KacaTeIbHONW U HOPMAJIM K KPUBOM.
HuddeperHunupyemMocTs GYHKIIUU B TOUKE.

31.IIpou3sBojHast CyMMbI, pa3HOCTH, IPOU3BEACHNUS,
gacTHOTO GyHKIUH. [Ipon3BOIHAS CIIOKHON U
o0paTHO# (yHKITUH.

32. luddhepenumpoBanme HESIBHBIX U TApaMETPHUECKU
3aaHHbIX QyHKIUH. JlorapudmMuueckoe
Qg depeHIpoBaHue.

33.1Ipou3BoHBIE BBICIINX MTOPSIKOB.

34. lnddepennman pynkuuu. ['eomeTpudeckuii CMbICI
muddepennmana. OCHOBHbIE TEOPEMBI O
nuddepeHnmranax.

35. [Ipumenenne nuddepeHnuana K mpuOIMKESHHBIM
BBIUUCIICHUSIM.

36. OcHOBHBIE TeopeMbl AU PepeHInanbHOro
ncuucnenus: Pomwr, Jlarpanxka u Komm.

37.IIpaBuno Jlonurans.

38. Yci10BUS MOHOTOHHOCTH (PYHKLIUNA. DKCTPEMYMBI
¢ynkuuit. Heobxoaumoe 1 JocTaTouHOE yCIOBUS
IKCTpeMyMa QyHKIUH.

39. HanGompIiee 1 HaMMEHbIIee 3HAYCHUST PYHKIIUU HA
OTpe3Ke.

40. BeimyknocTs rpaguka ¢pynkiuu. Touku neperuoa.
Heo6xoanMoe u 10cTaToOyHOE YCIOBUS TOUEK
neperuoa.

41. AcumntoThl rpaduka GyHKIUU.

1 kypc JeTHsAsA ceccus (3a4er)

42. TlepBooOpa3Has. HeomnpeneneHHbIi HWHTErpan U €ro

CBOICTBA. Ta6n1/1ua OCHOBHBIX MHTCI'PAJIOB.

43. OCHOBHbIE  METOJbl  WHTEIPUPOBAHUS:  3aMEHa

nepeMeHHoﬁ U UHTCTPUPOBAHUC 110 YaCTAM.

44. OnpeneneHHblil HHTerpail Kak Ipelen UHTEerpaJbHON

CYMMBI, €TI0 CBOICTBA.

45. ®opmyna Herorona — JleliOuuia. OCHOBHBIE CBOMCTBA

OIPCACIICHHOI'O UHTCrpaJia.

46. BpluncieHre ONpeleleHHOro MHTerpaiga (3ameHa
NIEPEMEHHON,  MHTETPUPOBAaHME MO  YacTAM).
WHTerpupoBanre 4YeTHBIX W HEUYETHBIX (DYHKIUN B

CUMMETPUYHBIX MpeAeax.
47. HecoOCTBEHHBIE UHTETPAJIBI.

48. Teomerpuueckue W (uU3HUECKUE  MPUIIOKEHUS

OIPEACIICHHOI'O NHTErpaia.

49. OGnacthb ompeaeeHus OHIL IIpenen,
HenpepbhIBHOCTh. CBoMCTBA PYHKIIMI, HEIPEPHIBHBIX B

OrpaHUYEHHOU 3aMKHYTOM 001acTH.
50. YacTHbIE TPOM3BOAHBIE IEPBOTO  NOPsJIKA,




Kon
HUHJMKATOpa

Nupukarop
JIOCTHKEHUS
KOMIIETEHIINU

O1ieHOYHBIE CPENCTBA

51
52.

53.

54.
55.
56.
57.
58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.
75.

reOMEeTPUYECKOE UCTOJIKOBAHHUE.

YacTHble TPOU3BOHBIE BHICIIUX MTOPSIKOB.
Jubdepennmpyemocts ¥ moJHBIN auddepeHman
¢bynkuuu.  MHBapumanTtHOCTE  (OPMBI  MOJIHOTO
muddepennmana.

[Ipumenenue MIOJTHOTO muddepeHmnmnana K
MPUOIKEHHBIM ~ BBIYMCICHHAM.  JluddepeHimans
BBICIIINX TOPSI/IKOB.

[IpousBoHas CJI0KHOM byHKIHH. [Tonnas
MIPOU3BO/IHAS.

HuddepenunpoBanne HeIBHON (yHKIIHH.
KacaTenpHast I0CKOCTh M HOPMaJb K TOBEPXHOCTH.
DKcTpeMyM byHKIMN JBYX MEPEMEHHBIX.
HeoOxonumMoe 1 10cTaTOYHOE YCIOBUE SKCTPEMYMA.
HauGonpiiee n HauMmeHblllee 3HAYCHHS (QPYHKIUHU B
3aMKHYTOM 00JIaCTH.

Juddepennnanbabie ypaBHEHUS: OCHOBHBIE TIOHSTHS.
3amaun, mnpuBomsAmme K - auddepeHmmanbHbIM
YpaBHEHUSIM.

Teopema  cymiecTBOBaHHMSI M €IWHCTBEHHOCTH
peuienus quddepeHnaIbHOro ypaBHEeHUS.
YpaBHEHUS ¢ Pa3IEIAIOMUMUICS IEPEMEHHBIMH.
Opnaopomubie  auddepeHnuanbaple  ypaBHeHUS |
nopsiKa.

JIunelinple ypaBHEHUs. Y paBHEHUs bepHyium.
VYpaBHeHUE B MOJHBIX JU(depeHIranax.
JuddepeHunanbHble ypaBHEHUS BBICIIMX MOPSAKOB:
OCHOBHBIE TTOHSTHS.

YpaBHEHUS, OMTYyCKAIONINE TOHMKEHHE TTOPSI/IKA.
JIuneitnble nudepeHanbHble YpaBHEHUS BBICIINX
nopsiaikoB. MaTerpuposanue JIOAY ¢ mocTosHHBIMU
KO3 PUIHEHTaMH.

Jluneitnole HeopHoponusle Y. CtpykTypa oOuiero
pewenus JIHAY.

Mertox Bapranuu MPOU3BOIBHBIX TTOCTOSHHBIX.
HNHurerpupoBanue JIHAY c [IOCTOSIHHBIMH
Kod(ppumeHTaMu U MPaBON YacThIO CIEIHATBHOTO
BUIA.

Cucremsl nuddepeHnnanbHbIX ypaBHeHUH. Teopema
CYIIECTBOBaHMS U €JMHCTBEHHOCTH pereHus. Metoa
WCKJTFOUEHUS] ISl PENICHUST HOPMAaJbHBIX CHCTEM
muddepeHIranbHbIX ypaBHEHUH.

2 Kypc 3uMHSS ceccusl (IK3aMeH)

OeMeHTHI KOMOWHATOPUKHU: NEPECTaHOBKH,
pa3MelieHusl, CoueTaHusl.

OCHOBHBIE ~ TOHSATHSA  TEOPUHM  BEPOSITHOCTEH:
WCIIBITAaHUE, COOBITHE, BEPOSTHOCTH COOBITHSI.
JlevicTBus HaJ COOBITUSIMU. AnreOpa COOBITHIA.
Teopembl CIOKEHUSI 1 YMHOXKEHHS BEPOSITHOCTEM.




Kon
HUHJMKATOpa

Nupukarop
JIOCTHKEHUS
KOMIIETEHIINU

O1ieHOYHBIE CPENCTBA

76. BeposiTHOCTD MOSIBICHUSI XOTS ObI OTHOTO COOBITHSI.

77. ®opmyra nmoaHOU BEeposTHOCTH U Gopmyna baiieca.

78. CxeMa bepnyinnu, dhopmyna bepnyinnu,
HAaWBEPOSATHEHUIIICE YUCIIO TOSIBICHUU COOBITHS A B
cxeme bepnyu.

79. Ipubmxennsie popmynsl B cxeme bepHysu.

80. JluckpeTHas cnydyaiiHas BeJIMYMHA M CIOCOOBI €&
3amanus. yHKIMA pacnpeneneHus.

81. MaremaTuuecKoe OXHUJAHHE TUCKPETHON clydailHOU
BEJIMYMHBI U €70 CBOWCTBA.

82. Jlucnepcusi AUCKPETHOM CIIy4allHOW BEJIMYMHBI U €€
cBoiicTBa. CpeiHee KBalpaTHYECKOE OTKIIOHEHHE.

83. HempepbiBHast ~ ciyvaiiHas BenuuuHa. (CBOMCTBa
(GyHKINU pacupeeNeHHs.

84. IIMOTHOCTH BEPOSATHOCTH HEMPEPHIBHOW CIy4yalHOU
BEJIMYMHBI U €€ CBOMCTBA.

85. UucnoBsie XapaKTePUCTHKU HENPEepbIBHBIX
CITy4alHbIX BEJIMYHH.
86. PaBHOMEpHBI u MOKa3aTeIbHBIN 3aKOHBI

pacrpeiesieHHs] HEMPEPhIBHBIX CIyYallHbIX BEJIMYHH.
87. HopMasibHBIN 3aKOH pacIpeiesiCHUs] U €T0 CBOMCTBA

Hpumepnble npakmuieckue 3a0aHUA 01 IK3AMECHO8 U
3auyema:

1. Peminte MaTpuuHOe ypaBHeHue X+3(A-B)=4C, rue

ol 2) 5 8 (5

2. PemnTh cUCTeMBI IMHEWHBIX alre0panvecKkux
ypaBHeHU# 110 popmynam Kpamepa, MaTpuaHbIM
MeToI0M, MeToJioM ['aycca:

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

3. JlaHBI KOOPAWHATHI BEPIIMH MTHPAMHIBI ARAA,
A@36). A (221), A(-L01), A(46-3)
Haiitu: 1) nnmuny pebpa Ak ; 2) yros Mexnay
peOpamu Ak y Al

3) yron mexmay pedbpom AA g I'PaHbIO Alh, . 4)




Kon Nupukarop O1ieHOYHBIE CPENCTBA
WHJUKaToOpa IOCTHIKEHUSI
KOMIICTCHIINN

TJIOIA/Ib TPAaHU Ai'A‘2A3; 5) 06beM MUpaMu/IbI.

4. B tpeyronbhuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5)
HANTH JJIMHY BBICOTHI U3 BEPIIUHBI A.

5. Hamucars KaHOHHYECKUE U TTAPAMETPUUECKHE
ypaBHCHHS [IPSIMOH, IPOXOASAIICH Yepe3 TOUKU
M(2,1,-1) n K(3,3,-1).

6. CocTaBHUTbh ypaBHEHHE ILIOCKOCTH, IIPOXOISIICH
yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jlokasath, 4TO MPSMBIE MapaICIbHBL:

{x+y—z:0
X+2_y-1_z
1, X-y-52-8=0

8. Beruucnure npeaensl:

4
1+4x—-x 6

. . 3x-arcsin 2x .
x—w X 4+ 3X° + 2X x=0 COS X —CO0S~ X
_ J2x-1-+/5
lim——
x—3 X_3

d
9. Haiiaute d—y 11 pyHKLMIL: a) y = et 0)
X

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

10. Beramcurs:  (1—1i)%°.

111. Haiitu HeonpeieIEHHBIN WHTErPa: a)
fsin 3x-cos 5xdx , 0) [ 1-cosx . B) j(2x+5)-e"dx.
(x—sin x)*

-

xdx

,! \/x2+5.

13. Haiitn muromanb (GUTyphl, OrpaHUYEHHON

12. BeIYUCIUTh ONpeACTICHHBIN HHTETPa

2
muamsmu: X =4, y° =4Kx.

14. HaiiTu 1 mocTpouTh 00JaCTh OnpeieneHus: GyHKIUN

U=+9-x*-y? +(x—y)3.

15. Haiitn mnonueiii  auddepernunan  QyHKIUM:

z=x>Iny —sin2xy.

16. HaiiTu dacTHbIE TNPOU3BOAHBIE IEPBOrO MOPSIKA
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O1ieHOYHBIE CPENCTBA

dyukumn: Z =5x%y° + In(x + 4y).

17. HaniucaTh ypaBHEeHHE KacaTeIbHOU MJIOCKOCTH U

HOPMAJIH K IOBEPXHOCTH Z =+/X*+Yy’ B Touke (3, 4,
5).

18. Pemmre 3amauy Komm: ycos? xdy = (y2 +1)dx,
y(0)=0.

19. Haiinure obmiee penieHue auddepeHnaibHoro
ypaBueHus  y'"' +y' =e?*,

20. Peminth 0IHOPOAHYIO cUCTEMY AUDPepeHInanbHBIX
YPaBHEHUM:

x'=6x—y,
Y =x+4y.

21.Tlpu  nmocraBke ¢ 3aBoga Ha 0Oa3zy 1000
PaaMoONpPUEMHHUKOB, Y 55 BBIIUIM U3 CTpos JaMibl. HaliTu
BEPOSITHOCTH TOTO, YTO B3SITHIM HayJady MPUEMHUK OyaeT
HCIIPAaBHBIM.

22. [IpuHUMaeM BEPOSTHOCTH POKIACHUS MAJIbYHKA U

JI€BOYKHU paBHbIMHU. HailTu BEpOATHOCTB TOTO, YTO CpEeIn
10 HOBOPOXAEHHBIX 6 OKaXYTCS MaIbUUKAMH.

23. Jlan 3aKOH pacrpeneeHus TUCKPETHON CITyqaiiHON
BEJIMYUHBIL:

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

p: 101/102]03]02]|0.2

BBIYUCIIUTL €€ MAaTCMATUYCCKOC OKUIAHUC, TUCTICPCUIO U
CpeaHCC KBAApaTUICCKOC OTKIIOHCHHUC.

24. Jlana yHKIMS pacripe/ieIeHUs] HeIPEePhIBHOM
CIIy4alHOM BEIUYHUHBI X

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

Haiitu mnotHoCTh pacnpenenenus f(X), moctpouts ee
rpaduk, BEpOSITHOCTh MONAAaHUS B 3a/IaHHbII HHTEpBaJl
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O-X

[0,5; 2], Mx, Dx,

Ilpumepnvle npuknaonsie 3a0auu u 3a0aHUs

3agaya 1. [IpoBeputs, exat 11 TOYKU A(l; 0; 1),

B(4:4,6) C(22:3) , DAOL417) ;o o

IIJIOCKOCTH.

3anaua 2. [Ipu nocTpOoeHUHU BUCSIYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BbISICHEHUU HAJICKHOCTU COOPY>KEHHUS,
CTYJIEHTBI CTPOMOTPSIIa CTOIKHYJIUCH C PEIICHUEM
CIeyIOIIen 3a1aun:

Tpoc, moJiBEMIEHHBIN 3a 1Ba KOHIIA HA OJJMHAKOBOM
BBICOTE, UMeeT GopMy ayru napabdounsl. Paccrosaue
MEX/1y TOUKaMu KperieHus: paBHo 24 M. ['n1yOuHa
nporuda Tpoca Ha pacCTOSHUU 3 M OT TOUKH KPEIUICHUSI
paBHa 40 cm. OnpenenuTs rTyouHY Iporuda Tpoca
[IOCEpeAMHE MEXAY KPEIJICHUSIMU.

3anaua 3. Haiitu paboTy cuibl F= (1; 2; 5)
ANEKTPOCTATUYECKOTO MO, 110 MEPEMEIIEHUIO

M, =(0; 4;2)

QJICKTPHUYCCKOI'0 3apsiaa U3 TOUKHU

M, =(4,7,4)

B TOUKY

. X—CO0S X

lim ————

3apanme 4. [Toxaxxure, 4To openen *° X+C0SX He MOXKET
OBITh BBIYHUCIIEH I10 npasuity Jlonuransa. Haiinure 3ToT

npesen Ipyrum crocoOoM.

3aganue S. 3aBUCUMOCTD ITyTH OT BPEMEHU NIpU
MPSIMOJIMHENHOM JBUKEHUH TOUKH 3a/1a€TCS1 ypaBHEHUEM

1
S :§t3 +2t° -3, 16 S-TmyThBM, a t Bpems B C.
Beruucnure ee CKOpOCTh U YCKOPEHHE B MOMEHT BPEMEHHU

t=A4c.

3agaua 6. K rpauxy pysxumm S ()=3-%"5 ero Touxe ¢
abcruccoii“ = lnposesiena kacarensHas. HaiiTu miomasis
TpeyroJibHUKA, 0OPA30BAaHHOTO KacaTelIbHON U
OTpE3KaMHM, OTCEKAEMBIMHU €10 Ha OCSAX KOOPJIMHAT.

3anava 7. B napke artpakinoHoB roposa N oauH u3




Kon Nupukarop O1ieHOYHBIE CPENCTBA
WHJUKaToOpa IOCTHIKEHUSI
KOMIICTCHIINN

OTPE3KOB TPACKTOPHUH JIBUKEHUS T10€3/1a B
«AMEPUKaHCKHX TOpPKax» MPEeACTaBIIAET COOOi

cHHyCOMY: s(t) = 4Asin(ot + ¢,)

HU3BCECTHBIC YHCJIA.

,Tne A, pou @ —

Onpenenuts yroyl HaKJIOHAa K TOPU3OHTY MOCETUTEINS
aTTpakiuoHa J[. B MOMEHT BpeMeHH {1 ero IBMXEHHS 110
3TOMY OTpPE3KY.

0) Ilopsinoxk mnpoBedeHHs] NPOMEKYTOYHOH AaTTeCTAllMM, IOKa3aTeJM M KPUTepHH
OLlEHUBAHMUSL:

[IpomexxyrouHasi arrecTanus IO JUCIHMIUIMHE «MaTemMaTuka» BKJIIOYAET TEOPETHUCCKUE
BOIIPOCHI, MIO3BOJISAIONINE OLEHUTh YPOBCHb YCBOCHUS OOYYAIONIMMHUCS 3HAHUMN, U MPAKTHYCCKHUE
3aJ[aHUs, BBISBIISIONIME CTEIICHb COOPMUPOBAHHOCTH YMEHHH U BIIaJICHUH, TPOBOIUTCS B (hopme
3auera (2 cemectp) u B hopme dk3amena (1 u 3 cemectp).

JK3aMeH 10 HaHHOfI JAUCHUIIIMHE IIPOBOAUTCS B YCTHOﬁ Q)opMe I10 O9K3aMCHALIMOHHBIM 6I/IHeTaM,
Ka)KI[BII\/'I M3 KOTOPBIX BKJIHOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U ABA IMPAKTHUYCCKUX 3aaHUA.

IToxa3zatenu u KPUHTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJIMYHO» — OOydalouuics JIeMOHCTPUPYET BBICOKUH  YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKoe WU IIIyOOKOoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHusi, CBOOOIHO ONEpUpyeT
3HAHUSIMH, YMEHUSAMH, IPUMEHSET UX B CUTYalUSIX ITOBBIIEHHOW CII0KHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00yYaroIUICs JEeMOHCTPUPYET CPeAHUN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHbIE 3HaHUS, YMEHUSI OCBOCHBI, HO JOIYCKAIOTCS] HE3HAUUTEIbHbIE OIIUOKH,
HETOYHOCTH, 3aTPyJHEHUS NPU AHATUTHUYECKHUX OIEpalUsAX, NEPEHOCE 3HAHMM M yMEHMM Ha
HOBBIE, HECTaHJAPTHBIE CUTYAIIUH.

— Ha OICHKY «YAOBJIECTBOPUTECIBHO» — 06yanMHﬁCH ACMOHCTPUPYCT HOpOFOBLIﬁ YPOBCHB
C(I)OpMI/IpOBaHHOCTI/I KOMHGTCHI_[I/IfII B XOJ€ KOHTPOJbHBIX MCpOHpI/IHTI/Iﬁ AOIYCKAOTCA OI_HI/I6KI/I,
MMPOABIACTCA OTCYTCTBUE OTIACIIBHBIX 3HaHI/II\/’I, YMeHHﬁ, HaBBIKOB, O6y‘-I&IOH.[PII>iC§I HUCIBITBIBACT
SHAYUTCJIBHBIC 3aTPYAHCHUA IIPU ONCPHUPOBAHUN 3HAHUAMH W YMCHUSAMU IIPU UX MEPCHOCE HA
HOBBIC CUTYalllU.

— Ha OIICHKY «HEeY/0BJIeTBOPUTEIbHO»— 00yJaronuiics 1eMOHCTpUPYET 3HaHus He 6onee 20%
TEOPETHYECKOTO MaTepuaa, JOMyCKaeT CYIIeCTBEHHbIE OMMOKH, He MOXKET IMOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKH PEIICHUS TPOCTHIX 33/1a4 WM HE MOXKET TTOKa3aTh 3HAHUS Ta)Ke Ha
YPOBHE BOCTIPOU3BEICHHS U 00BICHEHUST HHPOPMAITUH.




Ilokazamenu u Kpumepuu oueénueanusn sauema:

- IUISL ¢IaYM 3a4eTa oOydJaromuiics mokassiBaeT cpopmupoBanHocTh KomneTeHuid OITK-1 mo
paszzenaMm 2-ro ceMecTpa, T.€. IOKa3bIBaeT COOTBETCTBYIOIIME 3HaHUS (IO KpaiiHel Mepe, Ha
YPOBHE BOCIIPOU3BEICHHS U 00BICHEHUSI NHPOPMAITUHN) H WHTEIUIEKTYaIbHBIC HABBIKU PEIICHUS
MpeJIOKEHHBIX B TaOIMIIE 3a/1aY;

- 3a4€T He C1aH, CCJIK pe3yyIbTaT O6y‘IeHI/IH HC JOCTUTHYT, 06y‘1310H.IPII>inI HE MOXKET I10Ka3aThb
3HAaHUA Ha YPOBHC BOCIIPOU3BCACHUA U 00BsICHEHHS I/IH(bOpMaI_[I/II/I, HC MOXKCT I10Ka3aTb
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHMA ITPOCTHIX 3a1a4.



