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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2026 - 2027
yueOHOM roy Ha 3aceganuu kadenpsl [IpukinanHoit MareMaTUKU U HHPOPMATHKU

[Iporokom or 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2027 - 2028
yaeOHOM rojy Ha 3aceqanuu kageapsl [IpukinagHON MaTeMaTuku U HHPOPMATUKH

[Iporokom or 20 1. Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peaym3armu B 2028 - 2029
yueOHOM roay Ha 3acenanuu kadenpsl [IpukiamHoit MaTeMaTUKU U UHPOPMATUKH

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peaym3armu B 2029 - 2030
y4aeOHOM roay Ha 3acenanuu Kadeapsl [IpukinagHoit MaTeMaTHKU U MHPOPMATHKH

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit 10.A. N3BekoB

Paboyas nmporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusarmu B 2030 - 2031
yaeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[IpoTtokon oT 20 1. Ne

3aB. xadenpoit I0.A. UsBekos




1 eau ocBOeHUSI AUCHUNIMHBI (MOTYJISA)

Lenpro 0cBOCHUS TUCUUILTUHBI «MareMaTukay sIBJASETCS BOCIIUTAHUE JOCTATOYHO
BBICOKOM MaTeMaTU4YeCKOU KYJIbTYphl; MPUBUTHE HABBIKOB COBPEMEHHBIX BHJIOB
MAaTEeMaTHYE€CKOTO MBIIIJICHUS; TPUBUTHUE HABBIKOB UCIIOIb30BAHUS MATEMAaTHYECKUX
METOJIOB M1 OCHOB MaT€MaTUYECKOI0 MOJICIIMPOBAHUS B MPAKTUUYECKOM 1€ATETbHOCTH.

Bocrnutanue y cTyIeHTOB MaTeMaTHYECKOM KYIbTYPhI BKIIFOYACT B Ce0s1 SICHOE
MOHMUMAaHKE HEOOX0TMMOCTH MaTeMAaTHUECKOM COCTABJISIONICH B OOMICH IMOATOTOBKH
OakanaBpa, BRIPAOOTKY MPEACTABICHUHN POJIM U MECTE MaTEMaTHUKN B COBPEMEHHOM
LIMUBWIM3AIMU U B MUPOBOM KYJIbTypEe, YMEHHUE JIOTUYECKUA MBICIUTH, ONIEPUPOBATH C
a0CTpaKTHBIMH 0OBEKTaMHU U OBITH KOPPEKTHBIM B YITOTPEOJICHUN MAaTEMaTHUECKUX ITOHATHH
Y CHMBOJIOB JIJIs1 BBIPQKCHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIICHUIA.
Maremarruueckoe 00pa3oBaHue OaKaIaBPOB JIOJKHO OBITH IIUPOKUM, OOIIUM, TO €CTh
JOCTaTOYHO (PYH/IaMEHTaIbHBIM.

Hacrosmas nmporpamma mo matremMaTHKe OTpa’kaeT HOBbIE TpeOOBaHUS,
MpEeAbSBISIEMbIE K MATEMaTUYECKOMY 00pa30BaHMIO COBPEMEHHBIX OakanaBpoB. Ee
XapaKTepHU3yeT MPUKIIAIHAS HAPABIEHHOCTh U OPUEHTAIIUS HAa 00y4YEHUE CTYIEHTOB
HCIIOJIb30BAHUIO MATEMATUYECKUX METOIOB MPH PEIICHUH MPUKIIATHBIX 3a/1a4.

OO6mwmit Kypc MaTeMaTHKH SBIAECTCS (PyHIAMEHTOM MaTeMaTUYECKOTo 00pa30oBaHuUs
Oakamnaspa.

2 MecTo quCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Jucnunnuna MaTtemaTuka BXOJUT B 00s3aTEBHYIO 9acTh y4€OHOTO TUTaHa
00pa30BaTeNIbHOM MPOrpamMMmbl.

JIst n3ydeHust TMCIUIUIMHBI HE0OXO0IUMBbI 3HAHUS (YMEHUS, BIaJICHUS),
chopMUPOBaHHBIC B PE3YJIHTATE U3yUCHUS TUCIUILINH/ MPAKTHK:

Jucnunnuna «MateMaTrukay BXOJUT B 0a30BYIO 4acTh 0J0ka 1 oOpa3zoBarenbHOM
nporpaMMmebl. YueOHas qucruiinHa b1.65.09. «MaremaTtukay sSBIseTCsS TUCIUTUTAHON
MaTEeMaTHYeCKOTO M €CTECTBEHHOHAYYHOTO ITMKJIa 00pa30BaTebHOTO CTaHaapTa OakajaBpa.

N3yuenne quciumInHbl 6a3upyeTcs Ha IMIKOJIBHBIX Kypcax MaTEMaTHUKH: anredpa,
Hayajia MaTeMaTHYECKOTO aHaIN3a, TeOMETPHSI.

OcBoeHHE TaHHOU AUCIUIUIMHBI TPEAINOJaraeT, YTo B pe3ysIbTaTe H3y4eHUs
IIKOJLHOTO Kypca MaTeMaTHKH 00yJaronIuiics nMeeT chopMUPOBAHHOE MPEACTABICHUE O
MaTeMaTHKE KaK YHUBEPCATLHOM sI3bIKE HAyKH, 00 UACSIX U METOJaX MaTeMaTUKH, BIaIeeT
MaTeMaTHYEeCKMMU 3HAHUSIMHU U YMEHHSIMU, COOTBETCTBYIoMUMH DenepanbHOMY
KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHAapTa 00I1Iero oopa3oBaHus, UMEET Pa3BUTOE
JIOTHYECKOE MBIIINICHHE, TPOCTPAHCTBEHHOE BOOOpakeHne, 00J1aacT BBICOKMM YPOBHEM
ANTOPUTMHUYECKOHN KYJIbTYPHI.

3Hanus (yMEHHUsI, BIaJICHHS), TIOJIYYCHHBIC TTPU U3YUYCHUHU JAaHHOU JTUCIMILIMHBI
OyayT HEOOXOIUMBI JJIs U3YYEHUs JUCIHUILTAH/TIPAKTHK:

HNudopmaTrka 1 OCHOBBI IPOrPAMMHUPOBAHMS

HauepraTenbHas reoMeTpus 1 KOMIbIOTEpHas rpaduka

dusnka

XuMus

[IpoekTHas esaTenbHOCTh

[ToaroroBka Kk caaue u cada rocyJJapcTBEHHOTO SK3aMeHa

[ToaroToBka K mporieype 3aiiiThl U 3aIIUTa BBIMTYCKHOM KBATH(PUKAITHOHHON
paboThI

MeToabl KOHTPOJISL U TUATHOCTUKHU



3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOAYJIsI) U IUIAHMPYeMble Pe3yJIbTaThl 00y4eHHs

B pesynbraTe 0cBOCHUS AUCHUIUIMHBI (MOAY/s) «MaremaTruka» o0yJarouiniics
JOJKEH 00J1a/1aTh CIIEAYIOIUMH KOMIIETCHIUSIMU:

Koa nnaukaropa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUH

YK-1 CriocobeH ocymiecTBIsATh MOUCK, KPUTHYECKHA aHAIIN3 U CHHTE3 HHPOPMALINH,
IPUMEHSITh CUCTEMHBIN MOIX0] JIJIsl PEIEHUS IOCTABJICHHBIX 3314

YK-1.1

Ananusupyer 3a1aqy, BblAENssA €€ 0a30Bble COCTABIISIIOIINE,
paccMaTpuBaeT U MpeaiaracT BO3MOXKHBIC BAPUAHTHI PEIICHUS
TOCTaBJIEHHOM 3a7]a4M, OIEHUBAsI UX JOCTOMHCTBA U HEJJOCTATKHU

YK-1.2

Omnpenenser, UHTEPIPETUPYET U paHKUPYET HH(POpMaLHIO, TPeOyeMyIo
JUIs pelIeHNs OCTAaBIEHHOM 3a/1auM; OCYIIECTBIIAET MOUCK NH(POPMAIIN
10 Pa3JIMYHbIM TUIIAM 3aIIPOCOB

YK-1.3

[Ipu 06paboTke nHGopmMarmu oTINYaeT (HaKThl OT MHEHUH,
WHTEPIpPETAIHiA, OLIEHOK, (POPMHUPYET COOCTBEHHBIC MHEHHUS U
CY)KJICHHsI, apT'YMEHTHPYET CBOH BBIBOJIBI M TOUKY 3pEHUS

OIIK-1 Cnioco6eH nMpuUMeHsITh €CTECTBEHHOHAYYHbIE M 0OLIEMH)KEHEPHBIE 3HAHUS, METO b
MaTE€MaTHYECKOr0 aHAJIN3a U MOJICITMPOBAHUS B MHXKEHEPHOU JESTENbHOCTH, CBSI3aHHOM C
MIPOEKTHUPOBAHUEM U KOHCTPYMPOBAHHUEM, TEXHOJOTUSMHU IPOU3BOACTBA MPHOOPOB U
KOMIUIEKCOB IIMPOKOTO HA3HAYEHUS

OIlK-1.1 [IpuMeHsieT 3HaHUS MaTEMATHKU B UHKEHEPHOU MIPAKTUKE MPH
MOJICTTUPOBAHUN

OIIK-1.2 IIpuMenseT 3HaHNS €CTECTBEHHBIX HAYK B MHKCHEPHOMN MPAKTHKE

OIIK-1.3 [IpumenseT oOmenHKeHEPHBIC 3HAHMS, B MH)KCHEPHOM JIeSTEILHOCTH




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)

OO0mast TpyI0eMKOCTh UCIUIUINHBI COCTABISET 16 3a4eTHBIX eIMHUIL 576 akaJl. 4acoB, B TOM

YHUCIIC:

— KOHTaKkTHas padora — 30,5 akaja. 4acos:
— ayIuTopHas — 24 akaj. 4acos;
— BHeayAUTOpHas — 6,5 akaJl. 4acos;

— caMocCTosTeNIbHAs paboTa — 524,2 akaj. 4acosB;

— B popMe IpaKkTUIeCKOH moaAroToBKH — 0 akaj. vac;
— MOJATOTOBKA K 9K3aMeny — 17,4 akaj. yac

dopma arTecTaluu - SK3aMEH, 3a4eT C OLEHKOMN

AynutopHas s s
KOHTaKTHast pabora E 5 ®dopma TekyIero
S8
B akaj. yacax o By, KOHTpPOJIsS
Pasnen/ Tema 2 (B axan ) = n y ™ Kon
> 3 © | camocrosiTenpHOM | yCIeBaEMOCTH U
JUCITUTLTHHBI i S . KOMITETCHIIUH
S paboTsl MIPOMEKYTOYHOM
Tlek nab. | mpaxr. 2'g aTTecTaluu
3aH. 3aH. O =
1. 1.DnemeHThI TUHEHHOMN
ajareOpbl U aHATUTHYECKOM
TeOMETPUHN
- U3y4eHHE
TEOPETHYECKOr0
MaTepuara, -
1.1 Marputisl 1 - BBITIOJTHEHHUE KOHCYJIbTUPOBAHHUE,
OMpeACIUTEIH. HHAWBHIYaJbHOT - IpoBeEpKa OIIK-1.1,
JeiicTBHsI HAaJ MaTPUIIAMH. 1 2 2 10 0 JIOMAIIIHETO BBIIIOJTHEHUS OIIK-1.2,
Brruncienue onpeaenurens. 3aJIaHus, uaauBuayansHoro | OINK-1.3, VK-
OOparHas MaTpHUIIA. - TECTUPOBaHHUE JIOMAIITHETO 11
MaTtpu4HbIe YpaBHEHHUS VIS 3aJlaHus,
CaMOKOHTPOJIS, - TECTUPOBaHHE
- UHTEPAKTUBHOE
TECTUPOBAHHE
Wroro no pasaeny 2 2 10
2. 2.BBenenne B MaTeMaTHYECKUI
aHaJIN3
- U3YYCHHE
TEOPETHYECKOrO
Martepuara,
- TECTUPOBAHHE
JIst
.1 MHoxecTRo. KIIWH. KOHCYJIbTHPOBaHUE,
2.1 MuoxectBo. ® A OHC OBaHHE
IIpenen ancnoBoii Ca}i?ﬁgﬁ;ggﬁg’ - 3alIUTa OIK-1.1
MOCIIEI0BATEILHOCTH. BBITIOJTHEHUS s
1 2 2 20 WUHIUBUTYaTHHOT OIIK-1.2, VK-
Mpenen GpyHKIMM. 0 JOMalIIHero MHIMBUIAIILHOTO | 44 yop '
Beruncnenue npeienos. sananms VI3 Ne 3 JIOMAILIHET O - ’
HenpepwiBHOCTH KIMN : 3aJlaHus
pep byrxn "BBenenue B & >
. - TECTUPOBaHHE
MaTeMaTHUECKHH
aHaIu3: peen
(hyHKIUH.
HenpeprirOCTH"
Uroro no pazpeny 2 2 20

3. 3. Iuddepenimanbroe
ucyrcacHne GyHKIMH OJHON




IIEPEMEHHON

- U3y4eHUE
TEOPETUIECKOTr0
MaTepua’a,
- TECTUPOBaHME,
3.1 JuddepeHimpyeMocTh - BBITIOJTHEHHE TECTUPOBAHHUE,
OOIL MIPAKTHYECKUX - ayAUTOpHAs OIIK-1.1,
IIpousBoaHast HyHKIIHH. 15 05 50 JIOMaIIHUX KOHTpPOJIbHASI OIlK-1.2,
Jubdepeniman GyHKIUN. ' ' 3a/IaHUiH, pabora AKP 2 OIlK-1.3, VK-
TexHKKa BEIYUCIIEHUS - noxroroBka k| "IuddepeHuupona 11
TIPOU3BOAHOM. ayIUTOPHOU Hue OOIT"
KOHTPOJIBHOM
pabore AKP 2
"uddhepeHippon
anue OOIT"
U3ydcHHe
TEOPETUIECKOTr0
MaTepua’a,
3.2 OcHoBHBIE TeOpeMBI - TECTUPOBAHUE, €CTUPOBAHUE,
depeHIHaTEHOrO - BBITIOJIHEHHE - ayIMTOpHAs OIIK-1.2,
HMCYMCIICHMSL. 0,5 79,8 TPAKTITICCKHX KOHTPOTIBHA OIIK-1.3, VK-
. JIOMAILTHUX pabora AKP 2
IIpunoxeHurst MpoOU3BOIHON N " 11
K UCCITEIOBAHUIO (DYHKIINH. 3a/laHH, Aubdepentuposa
- TIOJITOTOBKA K aue OOIT"
AKP 2
Juddepeniupona
nue OOIT"
Wroro no pazaeny 2 0,5 129,8
4. 4 MuterpajabHOE UCYUCIICHUE
(yHKIUM OJTHOW TepeMEHHOMN
U3yUYCHHE
TEOPETHYECKOr0 - cobeceoBanue, OIIK-1.1,
4.1 IlepBooOpa3Hasi.
N Martepuaia - IpoBEpKa OIIK-1.2,
HeonpeneneHHplii HHTErpal. 1 05 80
- BBINOJIHCHHUE JIOMAIITHET O OIIK-1.3, VK-
MerTobl UHTErpUPOBaHUS/
JIOMAIITHET O 3aJlaHus 11
3a/IaHUsl
- U3y4CHHE
TEOPETHYECKOr0
MaTepuarna,
- BBITIOJIHCHHE - IPOBEpKa
WHAUBUAYaILHOT BBITIOJTHCHUS
4.2 OnpenencHHBINA 0 JOMAIIIHETO WHIUBHIYaJIbHOTO OIK-1.1
HHTErpall. samanusa UJ13 4 JIOMAILIHET O OHK-1.3’
MeToab! BBIUUCIIEHHUS. 0,5 0,5 90 "OrmpeaeneHHbII samanus "UI3 4 OIK-1.2 .Y’K-
IIpunoxenust HHTETPAJI U €ro "OnpenencHHbII 1 '1 ’
OMpeAeNIEHHOTO HHTErpaa. TIPUIIOKEHUS ", WHTETpajl U ero '
- TECTUPOBaHUE MIPIIOKEHUS ",
VISt - TECTUPOBaHHE
CaMOKOHTPOJIS,
- UHTEPAKTUBHOE
TECTUPOBAHHE
- U3YUCHHE
TEOPETHYECKOrO OIIK-1.1,
4.3 HecoOcTBeHHBIE MaTepuara, - IPOBEpKa OIlK-1.2,
0,5 0,5 65
HHTETrpaJIbl - COCTaBIICHUEC koHcnekTa nekuuu | OINK-1.3, VK-
KOHCIIEKTa 11
JICKIUN
Uroro no pazpeny 2 15 235
HUroro 3a cemectp 8 6 394,8 3K3aMEH

5. 5. Indpdepennmanpaoe n




HHTErpajbHOE UCUUCIEHUE
(YHKITMH HECKOIBKIX

TIePEMEHHBIX
- U3yYCHHE
TEOPETHYECKOr0
MaTepuara, - TECTUPOBAHUE,
- TECTUPOBaHME, - 3aIUTa
- BBITIOJIHEHHE WHIUBUIYaIBHOTO
5.1 IonsTre GyHKIUH JIBHILY:
HHIUBUIYaTBHOT JIOMAIITHET O
HECKOJIbKMX MTEPEMEHHBIX. OIIK-1.1,
0 JIOMaIIHEro 3aganus U3 5
IIpenen u HENMPEPBHIBHOCTb. " OI1K-1.3,
0,2 0,5 15 3ananus UJ[3 5 TuddepeHnuanbH
Juddepenimpopanue " OIIK-1.2, VK-
Tuddepennuans | oe U HHTErpaibHOES
(hYHKIUH HECKOJIBKUX 11
HOE U HCUYHUCIICHHE
NepeMeHHBIX. [IpHIoKeH s
HHTErpajibHOe (hyHKIIH
HCUHUCIICHHE HECKOJIBKHX
GbyHKIIIH MepeMeHHBIX "
HECKOJIBKHX
MepeMeHHBIX "
- U3yYEHHE
TEOPETHUECKOrO
MaTepuana,
- TECTUPOBAHHE
5.2 TloHsATHE O KpPaTHBIX p ’
- BBITIOJIHEHHE
WHTErpayiaX. Berarcienue e ——
JIBOMHBIX U TPOMHBIX Y OIlK-1.1,
0 IOMalIHEro Brinonnenue
WHTETrPaJIOB. . OIIK-1.2,
0,2 0,35 10 3amanus UJ3 5 KOHTPOJIbHOMN
[IpunoskeHus: KpaTHBIX " OIIK-1.3, VK-
MuddepeHnnaib paboThI
HHTETPaJIOB. Hoe 1 11
KpuBonuneiitnbie HHTErpasbl
HHTErpalibHOE
1 u 2 pona.
HCUUCIICHHE
byHKIHH
HECKOJIBKHX
MepeMEHHBIX "
Wroro no pazaeny 0,4 0,85 25
6. 6.YucnoBele 1
(hyHKIMOHAJIBHBIE PsABL. Psbl
Dypne
-M3y4YeHue
TEOPETHYECKOr0
MaTepuaia
prara, OIK-1.1,
6.1 YncmoBsie psab. - BBITIOJTHEHHUE TECTUPOBaHUE,
OIlK-1.2,
ITonsiTHe CXOAMMOCTH Psifa. 0,2 0,2 10 MHIUBUAyaIbHOr | - BeimoaneHue W13 OITK-13. VK-
[Ipu3naku cxogumocTu 0 JOMAIIIHETO "Paner" 1 '1 ’
samanust MJ[3 8 ’
"PH,HBI"
- TECTUPOBAHHE
- U3YYCHHE
TEOPETHYECKOrO
6.2 OyHKIIMOHATBHBIE PSIBI. P
MaTepuara,
[NoHsATHE () YHKIIMOHAIBHOTO OIlK-1.1,
- BBITIOJIHCHHE - TECTUPOBAHUE,
psAna, o6IacTH CXOAMMOCTH. 02 02 5 e — - samura W3 OIIK-1.3,
CreneHHbIe PSIbL. ' ' Y " " OIIK-1.2, VK-
0 JOMAIIIHETO Pannl
[TpunoxxeHus cTeneHHbIX 11
1108 3amanus UJ13 8
pan "Paer"
- TECTUPOBAHHE
- U3yUCHHE
TEOPETHUECKOrO
P OIK-1.1,
MaTepuana, TECTHpPOBAHHE,
OIlK-1.2,
6.3 Psanet @ypre 0,5 0,5 3 - BBITIOJIHEHHE - 3ammurta U/13
" " OIlK-1.3, VK-
WHIUBUIYaIEHOT Psiner @ypoe 11

0 JIOMAIITHETO
3amanus U3 8




"PﬂHBI"

- TECTHPOBAHUE
Hroro no pasneny 0,9 0,9 18
7. 7.Teopust GbyHKIHI
KOMILTEKCHOTO MEePEMEHHOr0
-M3y4eHHE
TEOPETHYECKOr0
7.1 MHOXeCTBO P - BBITIOJTHEHHE
MaTepuania,
KOMILIECKCHBIX YHCEII. WHJIUBUJTYaJIbBHOTO OIIK-1.1,
- BBITIOJIHEHHE
DopMbl 3aITUCH 05 1 5 S —— JIOMAIIHEr O OIIK-1.2,
KOMIUTIEKCHOTO YHcIIa. ' Y 3aganus U3 9 OIIK-1.3, VK-
0 JIOMAIITHETO "
Ornepanmu Hax KomruiekcHbie 11
3aganus U3 9 "
KOMITJICKCHBIMH YHCIIaMHU " quca
KomriekcHbie
guca"
7.2 Tlonstue QyHKIUN H3y4deHHUe
KOMITLJIEKCHOTO TEOPETUIECKOTr0
MEPEMEHHOTO. MaTepuana, OIK-1.1
DeMeHTapHbIC KITUH - BBITIOJIHEHUE s
KII P s 0,15 0,5 5 WHIMBUIYaJIbHOT TECTUPOBAHIE, OlR-1.2,
' ' y - 3amura U3 OIIK-1.3, VK-
IIpenen, HEMPEPHIBHOCTH 0 JIOMAIITHETO 11
OKII. 3aganus U3 9 '
Huddepennppopanue n "KoMIwiekcHbIe
nnrerpuposanue OKII yucna"
-M3y4eHne
. TEOPETHUECKOrO
7.3 Psaapl B KOMILIEKCHOM P
TJIOCKOCTH MarepHaa,
LII/ICJ'IOB];IE?' 6L Psi - BBITIOJHEHHE OIIK-1.1,
Teiinopa PF:I HJ'I(') a}fa 05 05 64 PI'P 3 TECTUPOBAHHUE, OIIK-1.2,
pa. T Jiopana. ' ' ' "BrisicHeHHE - 3amqura U3 OIIK-1.3, VK-
Knaccudukanus ocoObix .
KOpPEJISALOHHOM 11
TOYEK.
3aBHUCUMOCTH
Beruer pynximun
HU3MEPUMBIX
MPU3HAKOB"
Wroro no pazaeny 1,15 2 16,4
8. 8. Iuddepennmanbubie
ypaBHEHUS
- U3y4CHHE
TEOPETHYECKOr0
MaTepuarna,
8.1 OOBIKHOBEHHBIE - BBITIOJIHCHHE
nuddepeHIanbHbIe WHIUBUAYyanbHOr | BhIMonHEeHHE "MJI3
ypaBHEHU IIEPBOTO 0 JIOMAlIHEro "OOBIKHOBEHHBIE OIIK-1.1,
MOPSLIKA. 0,2 0,5 20 samanusa U3 6 | mudbdepenuuansusl | OIIK-1.2, VK-
VYpaBHEHMSI BBICIIHX "OOBIKHOBEHHbBIE € ypaBHECHHSI 1.1, OIIK-1.3
MOPSIIKOB, TOMYCKAIOIIHE muddepeHnnansy | nepsoro mopsiaka'
TTOHW>KEHUE TIOPSIIIKA bI€ YPaBHEHUSI
TIEPBOTO
nopsaka',
- TECTUPOBAHHE
- U3YyYCHHE
TEOPETHYECKOrO
MaTepuara, - 3aIUTa
8.2 Jlunetinsie - TECTUPOBAHHUE, WHAWBHUIYaJIbHOTO
muddepeHInanbHbIe - BBITIOJIHCHHE JTIOMAIITHET O OIK-1.1
YpaBHEHHUS BBICIIAX WHAWBHUIYaTbHOT 3aganus UJ13 OIK 1'3’
TIOPSIIKOB. 0,5 0,5 20 0 JIOMaIITHEro JIH/TY BBICIIX OIK-1.2 'Y’K-
CucreMbl TUHEHHBIX 3amganus U3 7 MOPSIIKOB C 1 '1 ’
G epeHIanbHBIX "JIHAY BeICcIIMX MIOCTOSHHBIMU )
ypaBHEHHI TIOPSIIKOB C ko3 pUIeHTaMH.
MOCTOSTHHBIMH Cucremsr IY"
ko3 dunmeHTaMu

. Cucremsr /1Y




HWroro no pasgeny

07 |

[ 40 |

9. 9.Teopust BepOsSTHOCTEN U
MaTEMaTHYEeCKasi CTATHCTHKA

9.1 DnemeHThI
KOMOMHATOPHUKH.
Pasmemenus.
IlepecranoBku. Coueranus
Cry4aiiHbie COOBITHSI.
Asredpa coOBITHIA.
Teopembl ciokeHus,
YMHOXEHHSI BEPOSITHOCTEH.
VYcnoBHast BEpOSTHOCTE.
[onHas BEpOSTHOCTS.
®opmyna bepnymim,
npubmmxenus Ilyaccona,
Jlamnaca.

0,2

0,2

15

Nzydenne
TEOPETUYECKOrO
MaTepuaia
BBIIIOJTHEHNE
JIOMAILHET O
3alaHus

Oeceja 1o
OCHOBHBIM
MOHATHSAM U
OIpeICIICHUAM
3amuTa goMarHei
paboThI

OIIK-1.1,
OIIK-1.2,
OIIK-1.3, YK-
11

9.2 Ciry4aiiHble BETMUUHBI.
JuckpeTtHbie u
HenpepbiBHBIe CB. P
pacnpeneneHus, GyHKIns
pacrnpeneneHus, II0THOCTh
pacrpeeneHusl.
MaremaTtnueckoe
OKHMIaHUE, TUCIICPCHS,
HayvaJbHbIC U [IEHTPAJILHBIC
MOMEHTEHI. V3BeCTHBIE
pacrpeeneHus.

3aKoHBI OOJBIINX YHCEIL.
Mmuoromepnsie CB.

0,2

0,5

Nzyuenue
TEOPETUYECKOr0
marepuasa
BBITIOJIHEHUE
JIOMALIHETO
3aJlaHUs

TectupoBanue mo
MIPOHICHHOMY
MaTepHuany

OIIK-1.1,
OIIK-1.2,
OIIK-1.3, YK-
11

9.3 I'enepasbHast
COBOKYITHOCTb 1 BBIOOpKA.
CraTucTHYeCKHE OLICHKU
rapaMeTpoB
pacnpenenenus. ToyedHbie
Y MHTEPBAJIBHBIC OI[CHKH.
JloBepuTenbHBIE HHTEPBAIBI
VIS IapaMeTpOB
HOPMAaJILHOTO
pacnpenenenus. [lonsarue o
KPUTEPHUSX MTPOBEPKU
CTaTUCTHYECKUX THIIOTE3.
Kpuruueckas 001acTh,
YPOBEHb 3HAYUMOCTH,
MOIITHOCTh KPUTEPHSI.
Kpwutepnii cornacus
IInpcona.
DyHKITMOHATBHAS
3aBHCHUMOCTD U PErPECCHsL.
Kpussie perpeccun.
Br10opouHbIit ko3dduimeHt
koppemsiiun. OnpeneneHue
rapameTpoB JTUHEHHOM
perpeccuu MeToIoM
HAUMEHBIIINX KBAJPATOB

0,2

0,3

10

U3YyUYCHHUE
TEOPETHUYECKOr0
MaTepuarna,

- BBITIOJIHCHHE
PIP3
"BrisicHenne
KOPPEISAIMOHHON
3aBHCUMOCTH
HM3MEPHUMBIX
TIPU3HAKOB"

TectupoBanue

OIIK-1.1,
OIIK-1.3,
OIIK-1.2, VK-
11

HUroro mo pazneny

0,6

25

10. 10.251eMeHTHI
OIEPALIMOHHOT0 HCUHCIICHUS

10.1 DneMeHTHI
OIEPAIIMOHHOT0 UCYHCIICHHS

0,25

0,25

Mzydenne
TEOPETUIECKOTr0
MaTepuana
BBITIOJTHEHUE

TectupoBanue 1o
MIPOHICHHOMY
MaTepuany

OIIK-1.1,
OIIK-1.3, VK-
1.1, OIIK-1.2




JOMAIIIHET O

3a/1aHus
Hroro no pazneny 0,25 0,25 5

Hroro 3a cemectp 4 6 129,4 320
Hroro no qucuuniuye 12 12 524,2 DKIAMEI, 3a1CT €

OLICHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpanumonHbIe 0Opa30BaTEIbHbIC TEXHOJIOTUH, OPUCHTUPOBAHHBIC HA
OpraHM3aIuio 00pa30BaTEIbLHOTO MPOLIECCA U NMPEAIIOIATAIOUIYIO IPSIMYIO TPAHCIISALUIO
3HAHUM OT NpenojaBaTelis K 0aKanaBpy.

®opMbI yUeOHBIX 3aHATHIA C UCTIOIF30BaHUEM TPAAULIUOHHBIX TEXHOJIOTHHA:

WNudopmanmonnas JeKus — mociae1oBaTeIbHOe H3II0KEHIEe MaTepralia B
JUCLMILIMHAPHOM JIOTHKE, OCYILIECTBIISIEMOE PEUMYLIECTBEHHO BEPOAIbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno/1aBaTeis).

[IpakTrueckoe 3aHATHE, TOCBSILEHHOE OCBOCHNIO KOHKPETHBIX YMEHUI 1 HABBIKOB
0 MPEJI0KEHHOMY aJITOPUTMY.

2. TexHONOTHH MTPOOIEMHOTO 00YUEHHS — OpraHu3aIs 00pa30BaTEeIHLHOTO MPOLecca,
KOTOpasi IpeJoJiaraeT OCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YU€OHBIX
MPOOJIEMHBIX CUTYallui AJIl CTUMYJIMPOBAHUS aKTUBHOM 1MO3HABATENbHON AEATEIbHOCTU
OakaaBpoB.

@®opMbl yu4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TEXHOJIOTHH MPo0IeMHOro 0Oy4yeHus:

[IpakTueckoe 3aHaTve B (hopMe NPaKTUKyMa — OpraHu3anus yueOHou padoTsl,
HarpaB-JieHHas Ha PEIICHUE KOMIUIEKCHOUM yueOHO-T03HaBaTEIBbHOM 3a/1auu, TPEOyIoIIei oT
CTYZEHTa MPUMEHEHHS KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTUYECKUX HaBBIKOB.

3. UHTepakTHBHBIE TEXHOJIOTUH — OpraHu3alus o0pa3oBaTEIbHOTO Mpoliecca,
KOTOpas MpeJinoJiaraeT akTMBHOE U HEJIMHEMHOE B3aUMOJIEHCTBHE BCEX YYaCTHUKOB,
JOCTHKEHHE Ha 3TON OCHOBE JINYHOCTHO 3HAYUMOTO JIJIsl HUX 00pa30BaTebHOTO pe3ysbTaTa.

@DopMbl yUeOHBIX 3aHATHH C UCIIOJIb30BAHUEM CHEIMATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexusi «0OpaTHOM CBSI3M» — JIEKIUSA—TIPOBOKAIUS (M3JI0)KEHHE MaTepuasa ¢ 3apaHee
3arIaHUPOBAaHHBIMU OIIKMOKaMu), TeKIus-0ecena, TeKUus-TUCKyCCrs, JeKIUsI-TIpecc-
KOH(EpEHIIHS.

4. adopmarimoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUN —
opranusaius 00pa3oBaTeIbHOIO Mpolecca, OCHOBaHHAs HAa IPUMEHEHUH MPOTrPaMMHBIX CpPeJl
Y TEXHUYECKUX CPEJCTB PabOThI ¢ HHPOPMAIUEH.

6 YueOHO-MeTOAMUYECKOE 0OeciedeHne CaMOCTOSITeIbHOI PadoThI 00y4aloIIuXCs

[IpencrapieHo B npusaoxeHuu 1.

7 OueHo4YHbIe CpeACcTBA ISl MPOBeAeHUs TPOMEKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUIIOKCHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE O00ecTiedeHUe TN CIIUTINHbI

a) OcHOBHas JIUTEpaTYypAa:

1. Hlunayes B. C. Beicias matemaruka: yueOHuk / B.C. IllunageB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Briciiee oOpa3oBanue). — WwWw.dx.doi.org/10.12737/5394.
- ISBN 978-5-16-101787-6. - TekcT: anexkrponHsii. - URL:
https://new.znanium.com/catalog/product/990716.— Pesxum mocTyma: At aBTOPH3.
10JIb30BaTEIEH.

2. Marematuka: y4e6. nocodue / FO.M. lanunos, JI.H. XKyp6enko, I".A.

Hukonosa, H.B. Hukonosa, C.H. Hypuesa ; non pex. JI.H. XKyp6enxko, I'.A. HukonoBoi. —
Mocksa: UHOPA-M, 2019. — 496 c. — (Bricuiee oOpazoBanue: bakanaspuar). - ISBN 978
-5-16-102130-9. - Tekcrt: snekTponHsIit. - URL:
https://new.znanium.com/catalog/product/989799.

— Pexum gocrymna: aas aBTOpU3. M0JIb30BaTENEH.



0) JlonoJIHUTe/IbHAA JIUTEpaTypa:

1. Teopust BeposATHOCTEW U MaTeMaTUYeCKasl CTATUCTHKA: Y4yeOHoe nmocodue /
buprokosa JL.I'., bo6puk .., MatBeeB B.I., - 2-e uzn. - Mocksa: HUL] UHOPA-M, 2017.
- 289 c. (Bricmiee obpazoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekcr:
anekTpoHHbId. - URL: https://new.znanium.com/catalog/product/370899.— Pexum
JOCTYIA: ISl aBTOPH3. TIOJIB30BATEICH.

2. MaremaTHKa B IpuUMepax u 3agadax: yued. nocodue / O.M. Jlertspesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019.
— 372 c. — (Bricmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anextpounsid. — URL: https://new.znanium.com/catalog/product/989802.— Pesxum mocryma:
JUIsL aBTOPH3. MOJIb30BATEIICH.

3. Hanxo, I1L.E. Beiciiast MareMaTuka B yrpakHeHUAX U 3a1a4ax. (B 2-x gactsax)
[Tekcr] / I1. E. Jlanko, A. I'. IToros, T. 5. KoxxeBaukoBa. - M.: Beicmas mkomna, 1986-2009.
ISBN: 978-5-488-02201-0. - 60o:iee 1000 miT.

4. ®uxrenronsll, .M. OcHOBBI MaTEMaTHYECKOI0 aHA/IN3a: YUeOHUK: B 2 4acTsX /
I''M. ®uxrenronbi. — 10-e u3a., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — YacTts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT: 25eKTpOHHBIH // DIEKTPOHHO-
oubmmoteunas cucrema «Jlauw» : [caiit]. — URL.: https://e.lanbook.com/book/115730 (nara
obparmenus: 06.10.2019). — Pexum goctyna: ajisi aBTOPHU3. MOJIH30BATENCH.

5. lllumauer B. C. 3amaunuk no BeIciiel MmaTematuke: yued. mocodue / B.C.
[unaues. — 10-e u3x., crepeotun. — Mocksa: MTHOPA-M, 2020. — 304 ¢. — (Bsicmiee
obpaszosanue). - ISBN 978-5-16-101831-6. — Tekcr: anekrponnsiid. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToanueckue ykazaHus:

DIIEKTPOHHBIE PECYPCHI:

1. Axmanosa 3. C. HeonpeaeeHHbIN UHTErpail: OT TEOPUH K TPAKTHKE
[DnexTponnsbIit pecypc]: yaeonoe nmocoodue / 3. C. Akmanosa ; MI'TY. - MarauToropck:
MI'TYV, 2015. — 1 anexrpos. onT. auck (CD-ROM). — URL.:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true. — MakpooOBEKT. —
Ceenenus noctynssl Takke Ha CD-ROM.

2. AHaiiutrdeckas reoMeTpus [ DnekTpoHHbIA pecypc]: nmpaktukym / T. I'. Ky3una, O.
C. Anapocenko, T. B. Mopo3osa, O. B. IlerpoBa; MI'TY. — Marautoropck, 2010. — 114 c. :
ui., Tabir. — URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true. - MakpooOBEKT.

3. AnucumoB A. JI. Matpuubl. Onpenenutenu. CUCTEMBI JIMHEHHBIX alredpandeckux
ypaBHeHU# [DnekTpoHHbIN pecypc]: yueOHoe nocodue / A. JI. Anucumos, T. A.
bonnapenko, I'. A. KameneBa ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 anexTpoH. onr.
muck (CD-ROM). - URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true. - MakpooOBEKT. -
ISBN 978-5-9967-1000-3.

4. bonnapenko T. A. HTerpanpHOe ucurcaeHne GyHKIUN OJJHOM epeMeHHON
[DnexTpoHHBIH pecypc] : yuebHnoe nocobue / T. A. bonnapenko ; MI'TVY. - Marauroropck:
MI'TY, 2017. - 1 anekrpown. onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true. - MakpooObeKT. -
ISBN 978-5-59967-1001-0.

5. bynsrueBa C. B. Maremartuka: npeziesbl ¥ HeIpepbIBHOCTh (DYHKIIUU OJTHOM
nepemeHHoU. [IpakTukym [DnekTpoHHBIN pecypc]: yueOHnoe nocodue / C. B. bynbiuena;
MI'TY. - Marautoropck: MI'TV, 2017. - 1 anektpoH. onr. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true. - MakpooOBEKT. -



ISBN 978-5-59967-1002-7.

6. beikoBa M. B. [Tuddhepennnansubie ypaBHEHUS [ DIEKTPOHHBIN pecypc] : yaeOHoe
nocobue / M. B. beikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TVY, 2012.
- 1 anextpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true. - MakpooOBEKT.

7. N3ocoBa JI. A. OCHOBBI MaTeMaTHUECKOTO aHaJIn3a [ DIEKTPOHHBIN pecypc] :
yuebHoe nocobue. Y. 1. uddepenunansaoe ncuncienue GyHKIHA 0AHOM nepeMeHHoit / J1.
A. N3ocosa, JI. A. I'paueBa ; MI'TVY. - Maruurtoropck : MI'TY, 2015. - 1 anexkTpoH. onr.
muck (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true. - MakpooOBEKT.

8. Kopotenkas B. A. @yHKIIMM HECKOJIBKUX MEPEMEHHBIX [ DIIEKTPOHHBIHN pecypc] :
yuebHnoe nocodue / B. A. Koporenkas, FO. A. U3BekoB ; MI'TY. - Maraurtoropck : MI'TV,
2015. - 1 snekTpoH. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true. - MakpooOBbeKT.

9. Teopust BEpOSITHOCTEH M MaTeMaTH4ecKasi CTATUCTHKA: SJICKTPOHHOE yueOHOe
ocoOue u MpakTUKyM ¢ JabopaTopHbIMHU paboTamu [DnekTpoHHbIi pecypce] / A. B. M30coB,
JI. A. U3ocoBa, JI. A. I'paueBa, E. M. I'yruna. - Marauroropck : MI'TVY, 2013. - 1 anekTpoH.
ont. auck (CD-ROM). - URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true. - MakpooOBEKT.

r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypcebi:

IIporpammHoe o0ecniedeHue

HanmenoBanue N
o No moroBopa Cpok neicTBUS JTULIEH3UU
MS Office 2007 |\, |35 o1 17.09.2007 GeccpouHo
Professional
7Zip cB0OOOTHO pacmpocTpansemoe [10 0eccpovHO

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanwne kypca CchLIKa
HanmonansHas nHGpOpMaMOHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii nHaekc HayaHoro murupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp
DnekrpoHHbIe pecypcbl oudmmoreku MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web
https://www.rsl.ru/ru/4readers

Poccuiickas ['ocynapcrBennas 6ubnunoreka. Karagoru
/catalogues/

9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCHUUIIMHBI (MOTYJIs1)

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG obecrneucHue JUCIHUITINIMHBI BKITIOYACT:



MarepuanbHO-TEXHHUECKOE 00ecTieueHHe JUCIUIUINHBI BKIIOYALT:

Y4eOHbIe ayIUTOPHUH JJIs1 TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUNA: [lepcoHanbHbIN
komrbioTep (nim HOYTOYK) ¢ maketom MS Office, ¢ Beixogom B MHTEpHET U ¢ 10CTYIIOM B
AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENIbHYIO Cpely YHUBepcuTeTa. Jlocka,
MYJIbTUMEIUNHBINA IPOEKTOP, 3KpaH. MynbTUMeIuiHbIE IPE3CHTALMH K JIEKIUAM, YI4EOHO -
HarJIsiAHBIC TTOCOOUs

VY4eOHble ayIUTOPUHU I IPOBEICHUS JJAOOPATOPHBIX (IPAKTUUECKUX) 3aHIATHH,
IPYNIOBBIX U HHAUBUAYAIBbHBIX KOHCYIbTAIUN, TEKYIIETO KOHTPOJISI U TPOMEXK yTOUHON
arrecraiuu: [lepcoHanbpHbie KOMITBIOTEPHI ¢ maketoM MS Office, ¢ Beixogom B IHTEpHET U €
JOCTYTIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNIbHYIO CPey YHUBEPCUTETA.
Kommiekc mabopatopHbIx (IPaKTUYECKUX) padOT, TECTOBBIX 3a/IaHUM JIJIST TPOBEICHUS
MIPOMEXYTOUYHOTO U pyOEKHOTO KOHTPOJIS.

[Tomemenus st caMoCTOATENRHOM paboThl 0Oydaronuxcs: [lepconanbubie
kommbioTepsl ¢ makerom MS Office, ¢ Beixo1oM B IHTEpHET 1 € JOCTYIIOM B JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

[Tomemnienue A XpaHeHUs ¥ MPOPUIAKTUYECKOTO 00CTYKUBAaHUS y4eOHOTO
obopynoBanus: CTemuiaxu st XpaHeHUsT ydeOHO-HATJISIHBIX TTOCOOMA U yueOHO-
METOIUYECKON JOKYMEHTAIIUH.

Mpuioxkenue 1
YueOHO-MeTOANYECKOE O0ecTeYeHHe CAMOCTOSITeILHOH PadoThl 00y4arommxXcs

Ilo JUCHHUITIIMHC «Marematuka» NpeaAyCMOTpEHA ayJUTOPHAA U BHCAYAUTOpHAA CaMOCTOATCIIbHAasA pa60Ta 06yqafo1unxc;{.

Ay,Z[I/ITopHaSI CaMOCTOATCJIbHaA pa60Ta CTYACHTOB IIpc€Arojara€t pCelC€HUE KOHTPOJIBHBIX 3aJad Ha MIPaKTHYCCKUX 3aHATHAX.
CamocrosTenbHas JOMalIHsAA pa60Ta CTYACHTOB IPEAIIojJaracT BBIIIOJHCHUEC MHIAWBHUAYAJIbHBIX JOMAIIHUX 3a,[[aHHfI U TCCTUPOBAHUC. HaanMep,
IpCaII0KCHO 14 I/IHI[I/IBI/II[yaJ'IBHBIX AOMAIIHUX 3aJlaHusA, ABC aAYAUTOPHBIC KOHTPOJIBHBIC pa6OTI>I, TpH pacquHo-rpa(queCKHe pa6OTBI,
MHOI'OYHCJIICHHBIC TCCThI.



NunuBuayansaoe nomanrdee 3aganue MJ13 Ne 1 «JIuneiinas anreOpa: MaTpHIIbI, ONIPEISITUTEIH, METO/IbI PEIICHHUS CUCTEM JIMHEHHBIX YPaBHCHUIDY
AKP 1 «MccnenoBanue CUCTEM JIMHEHHBIX YpaBHEHUI
N3 Ne 2 «BektopHas anredpa. AHaIUTHUECKas FEOMETPHSI»
N3 Ne 3 «BBenenne B MaTeMaTHYEeCKAN aHAM3: TIpeien (QYHKIMU, HENPEPHIBHOCTHY
AKP 2 «/luddepennpmanpbHoe UCUUCIICHUE
(GYHKIMM OJTHOW EPEMEHHOI
N3 Ne 4 «OnpeneneHHbI HHTETpal U €T0 MPUIIOKEHUSD
N3 Ne 5 «luddepenimanbHoe U HHTErpaIbHOE UCUKCTEHNE (DYHKIIMH HECKOIBKUX TIEPEMEHHBIX)
N3 Ne 6 «O0sikHOBEHHBIE AU DepeHITnaIbHbIE YPaBHEHHS TIEPBOTO TIOPSIKA»
N3» Ne 7 «JIH]JI BBICIIUX TIOPSAIKOB C MMOCTOSIHHBIME KO3 dutinenTamu. Cuctemsl nudpepeHnaIbHbIX YpaBHEHU)
N3 Ne 8 «Psap»
M3 Ne 9 «KoMImaeKCHBIC YHCIa»
N3 Ne 10 «DnemenTapHbie (YHKIIMH KOMILIEKCHOTO MIEPEMEHHOTO»
N3 Ne 11 « Inddepennuporanue u uaterpupoBanue OKII»
W3 Ne 12 «Psiapl B KOMIUIEKCHOM IIOCKOCTH
N3 Ne 13 «Cnydaiinpie COOBITHS
N3 Ne 14 «Cnyualinble BETUYUHBI»

Pacuerno-rpaduueckass pa6ora PI'P Ne 1 «"llepBuunas oOpabGoTka pe3yabTaTOB OSKCIepUMEHTa. UMCIOBbIE XapaKTEPUCTUKU T'eHEPaTbHBIX
napameTpoB"

PT'P Ne 2 "IIpoBepka CTaTUCTUYECKUX TUNOTE3"

PT'P Ne 3 "BolsicHeHHE KOPPETSIMUOHHON 3aBUCUMOCTH U3MEPUMBIX PU3HAKOB"

IIpuMepHbIe BAPHAHTHI YKa3aHHBIX padoT

JInneiinas aaredpa



. Pemnte maTpuunoe ypaBHenue X+3(A-B)=4C, rue

L 5o Yo%)

-1 56 7 > 3 -1 4)(2
. Bemonnuts nevicteus | 3 4 2 1 g +5 2 3|3}
0 7 8 2 1 1 -2 3)\4
1 2 3
. Beraucauts onpenenurens 2 0 4
5 6 7
1 1 2
. Haiitu o6parnyio matpunry A, ecim A=|2 -1 2],
4 1 4
. PemmuTh cucTeMbl TMHEHHBIX aNTeOpandecKkux ypaBHeHUH 1o Gpopmynam Kpamepa, MaTpudHbpIM MEeTOZIOM, MeTOZIoM ["aycca:
3X, +4X, +2X, =3 X, + X, =X, =36
A) 12X, =X, —3X; =-3 B) X, —X, +X; =13,
X, +5X, +X; =2 2X, + X, + X, =7

. Pemuts cucremy meronom ['aycca

X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; — X, +3X5 =2
3X, +3X, +5%; —2X, +3%; =1 °
2X, +2X, +8%X; —3X, +9%, =2

. Pemmnts cuctemMy 0JTHOpPOIHBIX ypaBHEHUI



=

NGO~ WN

2X, + X, + X3 =0
S5X; =X, =X; =0
X; —3X, =3X; =0

BekTopHnas anredpa

JlaHBI KOOPAMHATHI BEPITUH HPaMUABl A A, AA, : Al(l, 3 6), A (2; 2;1), A (—l; O;l), A, (—4; 6; —3). Haiitu:
1) nnmuny pedpa AA, ;

2) yron Mexay pedpamu AA, U AA,;

3) yrox mexay peOpoMm AA, W TpaHbio AAA;;

4) utomanb rpaHu AAA;;

5) 06beM MUpaMuUIb.

AHajmTHYeckas reomerpus. Kpusbie 2-ro nopsiaika

B tpeyronpauke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaiiTh miuMHYy OMCCEKTPHCHI yria A, €ClId HW3BECTHO, YTO OHCCEKTpHca JCIUT
MIPOTUBOJISKAILYIO CTOPOHY Ha YaCTH, MPOMOPLHUOHANIBHBIC UTMHAM MPUIIEKAIIUX CTOPOH.

B kaxkoii Touke npsimast, mpoxosiias yepe3 Touku A(3,-2) u B(-1,2), nepecekaer och Oy.

Haiitu paccrosinue mexay npsmbeimu 4x-3y-7=0 u 4x-3y+3=0.

Hamnucath kaHOHHYECKHE ¥ TApaMETPUIECKUE YPaBHEHUS MPSIMOiA, poxo el uepe3 Touku M(2,1,-1) u K(3,3,-1).

ITpoBecTu mpsimyto uepes Touky A(2,0,-1) nepneHIuKyaspHo miockocT 3x+4y-z+4=0.

ITpoBecTu mockocTh yepe3 Touky A(2,0,-1) napannensHo miockoctu 3x+4y-z+4=0.

[IpoBectu mnockocTh uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jloka3aTh, 4TO MPSIMbIE B3aMHO MEPIIECHINKYISPHBIL:



y-2 z 3X+y-5z+1=0,
- 3 B 2x+3y—-8z+3=0.

9. Jloxa3zaTh, 4TO MpsIMbIE TTApAJLICIBHBIL:
x+2 _y-1 1z , X+y-z=0
3 -2 1 X—y—-52-8=0"

10. Haiitu yron mexay npsiMoi, npoxozsmeit uepes Touky A(-1,0,-5) u Touxy B(1,2,0), u mnockoctbio x-3y+z+5=0.
11. OnpenenuTs TUII U MOCTPOUTH JTUHUIO:
x? —9y? +2x+18y+73=0
2x? +3y? —4x+6y—-7=0
y? —4x-2y-3=0

~ 3x-3
2X+5

y =—6++/4(x—3)* —100

y

BBenenue B MaTeMaTHUYECKUH aHAJIN3

1. Haiitu npenensbl GyHKIIMIA:

. 2x*+x*+5 o x3-3x-2 . AX+1-2 _1—cos4x
lim ————; lim —————; lim —— lim —=:
x>0 3Jx° —x4+1 x>-1 x5 —x—2 x>3 [x—2 -1 x—0 2x.tgx

X 1
' _ . =+ . In(1+2
lim x-(vx*+1-x): jim [ 2X=1 ; lim (1—4x)%"; lim —n(3+ iy
X—>+00 x—o| 2X +1 x—0 x->0 @ _1



2. VccnenoBarh Ha HEPEPHIBHOCTH, HAUTH TOYKHU Pa3phbiBa, CIEIATh YCPTEK:
X+4, x<-1,

1
a)y =43%x; 6) y=4x>+2, —1<x<1,
2X, Xx>1.

Anddepennuanbruoe ucunciaenne GQyHKIUN OAHOM MepeMeHHOI

1. Haiitu npousBoHbIE QYHKIIUN:

y=e® 4 /x.sin23x: y= }ijl+3mgg; y:(4x+5)W : y? —x°+10yx=0.
X

2. Haiitu muddepernman GyHKIIH:

y=In tg§+arcsin4 5X.

3. Haiitn mpou3BoHBIEC TIEPBOTO U BTOPOTO MOPSIAKOB:
{x =arcsin t,

y=In(1-t2).

> 2
4. Haiiti ypaBHEHHUs KacaTeIbHBIX K mapadoje Y = X" —4X+6 B TOYKaX, OpJAMHATHI KOTOPHIX PaBHBI 3.

5. Haiitu Haubosbliee U HaMMEHblIee 3HAaYeHU QYHKIUN Y = 2X+6-33/(x+ 3)2 Ha OTpE3KE [— 4, — 2]
6. Haiitu uHTEpBaNBI BO3pACTaHUs, YOBIBAaHUS, SKCTpEMYM (DYHKIIUU

2x2

> )
X“+3

y:

7. Haiitu acumnrotsl rpaduka GyHKIUU
y= s
X +1




8. HaiiTu unTEepBaNBI BHITYKIOCTH, TOUKU Nepernda rpaduka GyHKIuU

y=x-e™"

9. IIpoBectH moyiHOE UccIen0BaHUE (QYHKIIUU U TOCTPOUTH Ipaduk

HNuTerpaabHoe ucuncjieHre GyHKuuii: HeonpeaeJeHHbId HHTErpaJl

1. Haittu Heonpenen€HHbIe HHTErPAJIBI:

dx

X2 +5X — /X +2
a) I N

2

21) IPD(—_4dX
VX% —6x+13

cosx+1
9 |

0) Isin(3x +1)dx ,

e) .[xsin( 2x)dx ,

Xx—3
I/I) J.mdx,
0) J‘\/_+2 ) J-\/xz—l

—dx,
\/;+1

X4

2. Haiitu onpenenéHHbie MHTETPaIbIL:

72

a) j\/sin X cos xdx 0) 'f o
0

- x(Inx+1) ’

Sin X+ CoS X — 2

dx

2

B) _[sin xe“**dx,

XK) Ixarcsin xdx,

M) jsin * 2xcos® 2xdx,

p) f—de_

J~ 5x -2 dx

X® +4x+5

x—1
3) -[—dx3+ X

H) Icos2 xsin * xdx

OmnpenesieHHbI HHTErPaJI U ero NPUJIOKeHUs

X+ x3

B) ‘1[4—

s X' +5

dx , r) Ix" In xdx |
1



”J’-4 dx N j- x“dx
+ cosx(1+cosx)’ 2 (8-x%)%

3. Haiitu HecoOCTBEHHBIC HHTETPAJIBI:

T dx T dx ° o dx
=, 0 [, —.
2 !xz ) -[x2+4x+10 ") jx2—3x+2

—00 —00

4. Haiitu miomane 00J1aCTH, 3aJJaHHON TUHUSAMM: Y = x? -1, y=2X+2.

5. Haiitu juinHy KpUBOH, 3aJaHHON YpaBHEHUSIMU:

4(2cost —cos 2t
a) y=Inx,/3<x<415, 6) _{(COS cos 2t)

| 4@sint—sin 2t) '
6. Haiitu 06bEM Tea, 00pa30BaHHOTO BpalieHUEM 00IacTH Y = X3,y = Jx BOKpyT ocu OX .

* ) o . 3
7. HaiiTu KpMBOJUHEIHbIE HHTETPAJIBI 10 KPUBBIM L, 3aJaHHBIM B I€KapTOBBIX HIIM MOJSPHBIX KOOPJMHATAX: a) jydl yLiy=x7,0<x<1,
L

0) jzdl,L:x:tcost,y:tsint,z:t,OstSZ,
L

B) _[ x*+y%dl,L:r=acosp, 0<x<1.
L

JduddepennuanbHoe 1 HHTErpajJbHOE HCYMCICHHE PYHKIMHM HECKOJIbKHUX MepPeMeHHbIX

In(x?y)
y—x

1. Haiitu u mocTpouts 06s1acTh onpeaesaeHns GyHKIUN Z =

y
1+x

2. HaiiTi yacTHBIE IPOU3BOAHBIC QyHKIMK Z = X-arctg 5 -



3. Haiitu npon3BoIHYIO CIIOKHOM QyHKIME Z = X°Y—Yy*X, rae X=UCOSV; y=usinv.

. 0z 01 " :
4. HaiiTi mpou3BOJHEIE — M — HesBHOH dynkmun e° —x’ysin xyz=0.

OX oy
5. Haiit 5kcTpeMyM QYHKIMM JIBYX TIepeMeHHbIX Z = 4(X—Y)—Xx* —y?.

6. Haiitu nBoiinoii uHTErpan mo obmactu D, orpaHnYeHHON THHUSMU:

”(x—Zy)dxdy, D:x=0,y=2x*x+y=3.

D

4 X
7. HV3MeHUTH MOPAI0K HHTETPUPOBAHHMS: _[ dXI f(x,y)dy.
2 1/x

8. IlepeiiTn K MOISIPHBIM KOOPIUHATAM M BEIYHCIUTE:

O e

y
ydy J. dx.
11y

Oo0bIkHOBeHHbIE M PepeHIHAIbHbIE YPABHEHUSA
1. HaiiTi oGmmuit mHTETrpan wiv odiee pemenne muddepeHnaaIbHOro ypaBHEHUS IEPBOTO Mopsiika (B MpUMepax T), 1) pemuTh 3aaady Korm):

/ 2 B2
a) VA—x2y' +xy? +x=0, 6) 20xdx—3ydy=3x?ydy —5xy2dx, B) y' = 2+§Xy6 28
X —6Xy
'~ ycos X = sin 2x "1y = xy2
r) y -y ’ Xy +y Xy’ ¢) lde—Lde:O.
y(0) =-1 y(D) =1 X X

2. Haiitu oGmiee penienne nudGepeHnaibHOr0 YpaBHEHUS:

a) y"xInx=y",6) 1+x*)y"+2xy’ =12x*.

y" =2sin® ycosy
T, :

y(@) =5y D=1

3. Haiitu pemenue 3anaun Komm:



4. Haiitu oOmiee perienue nudgepeHnaabsHoro ypaBHeHus (B mpuMepe )  pemuTh 3agady Komm):
a) Y —4y" +5y =6x"+2x-5, 6) Yy +2y" -3y =(8x+6)e",

B) Y —4y' +4y=e*(cos x+3sin X), r) y" —64y’ =128 cos8x — 64e®,

) y"+y=1/sin x
y(z/2) =1,y (x12)=x12 "

Panbl

o0
1. JIokazaTh CXOAMMOCTh U HAWTH CYMMY psijia Z

2
n2 N

+n2'

2. HccrenoBath Ha CXOAMMOCTD PSIJIBI:

2) ismn\/r%\/ﬁ 6) i%sm( ] 5) an(ér:l;l)l - in(j’;;iJ |

n=1 =1 n

o0

» :
~ (3n+1)/In(n+5)

3. HccnenoBath pAdbl HA a6COJ'IIOTHy}O " YCIIOBHYIO CXOJAUMOCTD!:

2 Zsm n\/_ Z -)" Z( D"(@n+1)

~ nJn “nin(n+1) >~ 4%  3n+2

4. Haiitu cymMmy psiia Zi

¢ TounocTrio 10 0.001.
~4"(2n+1)



5. HaiiTu 06acth CXOAMMOCTH CTETICHHOTO psija:

£ (D)2 (x+)" £ 4" (x=3)"" £ (<) (x+2)*
2 nZ:;‘ 3n+2 ’ % nZ:;‘ yon+1 2 Z::‘ n?

6. Paznoxute ¢ynknuto B psa Teisiopa o creneHsm X :

a) 3+e¥)?, 6) 7/(12+x-X)?, B) In(1-x—20x?).

dx

Y1+ x*

0.5 0.2
7. BEIYHCINTB MHTErpas ¢ TOUHOCTHIO 10 0.001: a) j 0) _[Sin( 25x%)dx..
0 0

DJieMeHTbI TAPMOHHUYECKOTr0 aHau3a. Psaabl ®ypbe

1. Paznoxwuts B psag Pypre GyHKIHNIO, TEPHOANIESCKYIO C IEPHOIOM 27 , 3aIaHHYIO Ha oTpe3ke [—, 7] popmyroit

X+7w,—-m7<Xx<0
f(x) = .
) { T, 0<x<~«&

2
X
2. Pa3znoxuts B psag @ypbe GYHKIHIO, TIEPHOANIECKYIO C IEpHOI0oM 4, 3amaHHyto Ha oTpe3ke [-2,2] dopmyroi f(X) = {

X,
3. Pa3noxwuTh a) B psijI 10 KOCHHYCaM 1 0) B psiji o cuHycaM (yHKIHIO, 3a1aHHyto Ha otpeske [0,3] dopmymoit f(x) =4 3-X

0
—, 1
2

IA
x
IA

IA
x
IA
w B



9J1eMeHTBI TEeOpUN q)yHKIII/Iﬁ KOMIIVIEKCHOT'0 ITIEPEMEHHOTI'0

1. Haiitu Bce KOMIUIGKCHBIE YHCIIa, YIOBJETBOPSIONIME 3aJaHHBIM YCIOBUSM Z° —2z° =Z° . Haiigendsle u4ucia 3amnucarb B
TPUTOHOMETPUYECKOM M IMOKa3aTeabHO Gopmax.

- - 17i£ - -
2. Beruucnuts 3navenus ¢pyakuii: cosi, In(3+4i), e 2, arcsini.
3. Haiirtu xopuu ypaBaenus SN Z =3I u n300pa3suTh UX HA KOMILIEKCHOI IIJIOCKOCTH.

y z
4. Haiitn 06pa3 murnu | 1pu oto6pakennn W= —— .
z—i

Cuayuaiinblie cOOBITHS
3ananue 1.
OMnBIT — U3BJICUCHHE JCTAIN U3 SAIIHKA, B KOTOPOM HAXOIATCS U3e/us TpeX copToB. CoOBITHS: A — «M3BIICUEHA JIETallb TIEPBOTO COpTan; B —
«W3BJICUEHA JIETAb BTOPOTO copTay; C — «M3BJIEUEHA JIeTAlh TPEThEro copTay. UTo npeacraBisior codoi coositus A+B, A+C, AC, AB+C?

3ananmue 2.
IMapaepoOiuna Beijana 0THOBPEMEHHO HOMEPKH YETHIPEM JIMIIaM, CIABIIUM B rapaepo0 cBou musinbl. [locne 3Toro oHa nepernyraia Bce HUISIBI U
roBecuJia uX Hayraa. HalTu BEpOSTHOCTH CIIEIYIOIITUX COOBITHIA:

A- CKAXIOMY M3 YCTBIPEX JINI] rapz[epo6nmua BbIAACT €TI0 CO6CTB€HHYIO HUIAITY >,
B- «POBHO TPH JIMLIA ITOJIYYaT CBOU HIIAIIBI»;

C- «POBHO [IBa JIMIIA ITIOJYyYaT CBOU IIJIAIILD».

3amanmue 3.
BeposTHOoCTs nONaganus B 1enb npu oaHoM BeicTpene paBHa 0,001. Haiitu BepoaTHOCTH MMomnaiaHus B LENb IBYX U 00Jiee Myib, €ClIU YUCIIO0
BbICTpeioB paBHO 5000.

3ananmue 4.
BeposTHOCTh M3rOTOBICHUS U3/IENHSI, OTBEUAIOLIEr0 CTAaHIAPTy NMPU JaHHOU TexHosnoruu pasHa 0,8. Haiitu BeposiTHOCTH TOTO, uTo 13 200 u3nenuii
CTaHIapTHBIMU OyayT: a) poBHO 150, 6) oT 140 10 155, B) HEe MeHbIIe 165.

3aganue 5.



Tpu aBTOMOOHIIS HAaNIpaBIJIEHBI Ha IEPEBO3KY I'py3a. BeposTHOCTH MCTIPaBHOTO COCTOSIHUS 1epBoro u3 Hux pasHa 0,7, Broporo — 0,8, TpeTbero —
0,5. HaiiT BepOSITHOCTH TOTO, YTO POBHO JIBAa AaBTOMOOMJISI IPUTOTHBI K AKCILTyaTalllu.

Cay4aiiHble BeJTHYMHBI
3ananue 1.

He3aBucumbie onbITHI MPOJOJHKAIOTCS O IEPBOTO MOJIOKUTEIBHOTO UCX0Ja, MOCIE Yero npekpaatoTea. Hatu psaa pacnpeneneHus yucia
OTIBITOB, €CJTM BEPOATHOCTH TOJIOKUTEIHHOTO UCXO0a MpU Kak1oM orbiTe paHa 0.6 .
3aganue 2

3aman psag pacrupenencHus ciaydaiiHou BenwmumHbl X. HaliTu Marematuueckoe OXKHJaHWE, TUCIEPCHI0 M CpEIHee KBaJIpaTHYECKOE
oTki0oHEeHHE. [loCTpOUTh PYHKIHIO pacpeieIeHusI.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3aganue 3.

Jlyis HenpepbIBHOW ciyyailHOM BeNWYMHBI 3ajaHa (YHKIMS pacrpeaeiaeHus F(X). TpeOyercss HallTH TUIOTHOCTH pacmpeseseHus f(X),

MaTeMaTH4eCcKoe OKHJaHue, TUCIEPCUI0, CpelHee KBaJpaTUUYeCKOe OTKIOHEHHE. BBIYMCINUTH BEpOSTHOCTH TOTO, YTO OTKJIOHEHUE CIydaiHOU
BEJIMYMHBI OT €€ MaTeMaTH4YeCcKoro OXkuIaHus OynieT He OoJiee CpeTHero KBaJpaTHieckoro oTkioHeHus. [loctpouts rpadgux GyHKIMIA.

0 ., x<0
F(X) = l'(1—c032x) , 0<x<Z
2 2
1 ' V3
x>
2
3aganue 4.

Jlis HempepbhIBHOW ClIy4alHON BENMYMHBI 3aJlaHa IUIOTHOCTh pacIpeaeeHHs f(X) . TpeOyercs HaiiTu mapamerp a , (QYHKUIHUIO

pacipeaciICHuA F(X), MATEMATHYCCKOC OKNAAHUEC, JUCIICPCUIO, CPCIHCKBAAPATHICCKOC OTKIIOHCHUC.

0 , x<0
ax’® L, 0<x<2
f(x)= 2
a-(4-x) ,2<x<4
0 , X>4

3aganue 5.



CnydaiiHOoe OTKJIIOHEHHE pa3Mepa JeTald OT HOMHMHAJA PaclpeleseHO 110 HOPMAlIbHOMY 3aKOHY ¢ napamerpamu a U o . CTaHJapTHBIMU
SBJIAIOTCS T€ JI€TaJIU, JUI KOTOPBIX OTKJIOHEHHS OT HOMMHAJIA JIEKAT B HHTEpBaJIe (a -a;a+ a). 3anmcath GOPMyYITy INIOTHOCTH paclpeaeseHus U

MOCTPOUTH I'paUK IUIOTHOCTU PACTIPEICTICHHUS.
CKOJBbKO HEOOXOIMMO U3TOTOBUTH JIETAJICH, YTOOBI C BEPOSTHOCTBIO HE MEHee [ CpeAu HUX Obula XOTs Obl OJIHA CTaHAApTHAas?

a=0;, 0=0.05 «=0.06; f=0.97

3ananue 6.
CpenHee 9Hciio BRI30BOB, TIOCTYIMAIONIUX HA CTAHIIMIO CKOPOU IMOMOIITH 3a OJTUH Yac, paBHO 9. Haiitu BeposITHOCTH TOTO, 4TO 332 20 MUHYT TOCTYITHT

a) TpH BbI30Ba; 0) HE OoJiee IByX BbI30BOB.

Cucremsbl Ci1y4ailHbIX BEJIMYHH

3aganue 6.
3aKOH pacHpeleieHus CUCTEMBI JHUCKPETHBIX CIyYalHBIX BEJIWYHH (X,Y) 3ajaH Tabnuued. Haiitu xoodouument koppensuuu I, u

BEPOSITHOCTh NMOMAJIAHUSI CITy4allHOW BETUYUHBI (X ,Y) B oOmacte 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=1{0<x<4; 1<y<4]
3amanue 7.

3aj1aHa MIOTHOCTh PACIPEICICHUS CUCTEMBI ABYX CAydailHbIX BenuunH f (X, y).
Haiitn kosdppunment A, xooppuument koppensuuu I, .

A-(x+y)e™ 6 001. D 0<x<o

f , =
(X y) 0 éneoon. D 0<y<ow

3aganue 8.



CyrouHasi TOTPEOHOCTh 3JICKTPOIHEPTMH B HACEICHHOM IYyHKTE SIBJISCTCS CAyYalHON BEIMYMHON, MaTEMaTHYCCKOE OXKHJIAHHE KOTOPOM
paBao 3000 kBm [y, a nucnepcus paBHa 2500. OIICHUTH BEPOSTHOCTH TOTO, YTO B OJMKAMIITUE CYTKHA PACXOJ] JEKTPOIHEPTHUU B 3TOM HACEICHHOM

nyHkTe Oyzer ¢ 2500 mo 3500 kBm /[ u.
3ananmue 9.
Hano: X,Y — cnyuaiinsie Benmuuunbl, Y =3X +2, M(X) =2, D(X) =4.
Haiitu: M(Y), D(Y), k
3ananmue 10.
CryuaitHas BeanurHa X HMeET HOPMAJIbHOE pacipeielieHHe ¢ HEM3BECTHBIM MaTEMATHIECKUM OXKHMIAHHEM A W HEW3BECTHOM JUCIIEpCHEi

Xy 1 rxy '

_ 1
o, . Ilo BBIOOpKE (Xl, Xyyeees Xn) o0beMa N BBIYUCICHO BBIOOpOYHOE cpenHee X :H- E X, . Onpenenute NOBEPUTEIBHBIA MHTEPBAN IS
—

HEHU3BECTHOTO MapaMeTpa pacupeaesieHuss a, OTBEYAIONIUN 3aJaHHON JOBEPUTEIbHON BEPOSITHOCTH (X .
X =110; n=90; o =100; a=0.92.

PI'P1 — PI'P 3. MaremaTu4eckasi CTAaTUCTHKA
JlaHbl BEIOOPOYHBIE COBOKYITHOCTH JJIS IBYX CIy4alHBIX BEIMUUH (M3MEpsSIeMbIX pu3HakoB) X uY !

X Y X Y X Y X Y X Y

23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 21.5 60.1

25.2 57.5 27.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0

18.3 49.9 23.3 54.0 34.5 59.9 26.5 54.9 29.1 61.9

35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6

26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2

26.9 S54.7 21.2 53.2 24.6 4.7 26.0 54.2 32.8 63.9

30.4 60.4 27.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9

25.9 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2

32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1

26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2

19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7

24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0

31.7 59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8

29.7 54.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1




28.5

53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1

25.3 4.7 24.7 4.1 34.1 66.3 28.0 57.8 27.9 54.2
28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1
27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8
27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8
20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. IlpoBectu rpynmnupoBaHue ITaHHBIX. [lOCTPOUTH KOPPENAIMOHHOE TMOJEe W KOPPEISIUOHHYIO Tabmuiy. IlocTpouTh sMmupuyeckue
pacrnipenenenus coctapiusommx X u Y . Haiftu aGcomroTHRIE U OTHOCHTENIbHBIE YaCTOThHI M HAKOTUIEHHBIE YacTOThl. HauepTuTh MOJMTOH
Y TUCTOTPaMMY YacCTOT M HAKOTUIEHHBIX YaCTOT.

2. Haiitn BRIOOpOYHBIC W WCIPABIICHHBIC OIIEHKH MApaMETPOB pacrpeneicHus (CpeaHee, AUCIIEPCHs, CpeaHee KBaIpaTUUHOE OTKIOHEHUE,
aCUMMETpH, IKCIIeCC, MOJa, MeInaHna, Kod(hPHUImeHT Bapuaiun).

3. IIpoBecTH CTaTUCTHYECKYIO MPOBEPKY CTATUCTHUECKON THIIOTE3BI O HOPMAIBLHOM PACIIPEICIICHHH U3MEPSIEMOT0 MPU3HAKA 110 CIICTYIOIIHM
KpUTEPHUSM: a) CpeAHEMY KBaJIpaTHYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbHUPOBaHHS, B) MOKAa3aTeIsIM HCIPABIEHHBIX aCUMMETPUHA U
sKcIiecca, T) KpuTepnio IlupcoHa y? (ypoBeHb 3HAUMMOCTH NPHHATH paBHeIM 0.05). B cioyuae NMpMHATHSA TMIOTE3Hl O HOPMAIbHOCTH
pacnpeneneHrs HalTH JOBEPUTENbHBIE HHTEPBAJIbI ISl MATEMATUYECKOTO OKUJAHUS U CPEHEr0 KBAPATUYHOIO OTKIIOHEHUS IIPU YPOBHE
Hanéxuaoctu 0.95.

4.

Haiitn u 3ammcath B KOPPEISIIMOHHYIO TaOJMIy YCIOBHBIE cpenHue. Ha KoppensinoHHOM IOJjie MOCTPOUTh JUHUU perpeccuu. Haiitu
WCIIPABIICHHBIH KOPPENSLUOHHBIT MOMEHT U KOo3puiueHt xoppensuuu. [IpoBeputh rumore’y o He3aBUCHUMOCTH Hpu3HakoB X u Y
(ypoBeHb 3HauUMOCTH NIpUHATH paBHBIM 0.05). Paccunrtarh koadduimentsr muneinoi perpeccun (X Ha Y wimm Y Ha X).IIpoBeputhb
3HAYUMOCTb ypaBHEeHMs perpeccuu. HaliTu noBepuTenbHbIE MHTEPBAIBI A KOA(h(UINEHTOB KOPPENILUU U JIMHEHHOU perpeccuu (mpu
ypoBHe HaaékHOCTH 0.95).

pnioxenne 2

7 OneHo4YHbIe CPeACTBA IS MIPOBEACHHUA NMIPOMEKYTOYHON aTTeCcTalul

a) Ilnanupyembie pe3y/ibTaTbl 00y4eHHS M OLCHOYHBIE CPEACTBA /ISl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTalluu:

Kon

\ WNHukatop JOCTHKEHUs \ OueHouHbIE CpeACTBA




MHJIMKAaTOpa ‘

KOMIICTCHIIHN

OIIK-1: CnocoOeH UCI0I630BaTh IMOJIOKCHH A, 3aKOHBI U MCTOIbl €CCTCCTBCHHBIX HAYK U MATCMATUKHU JIS1 PCIICHUA 3a/1a4 I/IH)KCHCpHOﬁ JACATCIIbHOCTH

OIIK-1.1

[Ipumensier pusnyeckue 3aKOHbI U
MaTE€MaTHYECKUE METOIbI IS
peuieHus 3a1a4 TEOPETUYECKOro U
IIPUKJIAJHOTO Xapakrepa

Ilepeuenv npumepHbvixX KOHMPONALHBIX 60NPOCOE K IKIAMEHY:
1 cemecmp

1. Jlaiite ompeneneHue MOHATHSAM MaTpHIlA, ONPEACTUTEIh MATpPHUIIBl, oOpaTHas MaTpHIIa,

MaTpUYHOE ypaBHEHUE

Onummre criocoObl BEIYUCIICHHS OTIPEICITUTEISI, IOSICHUTE Teopemy Jlammaca

Uccnenyiite cuctemy TMHEMHBIX anreOpanyecKux ypaBHEHHUM

Jaiite onpenenenne NOHIATUSIM BEKTOP, KOJUIMHEAPHOCTh, KOMIIJIAHAPHOCTh BEKTOPOB

Onumure reoMeTpuYecKuil U PU3NUYECKUI CMBICIT CKaJIIPHOTO, BEKTOPHOTO U CMEILIAHHOTO

IIPOU3BE/IEHUS BEKTOPOB

Jaiite onpenenenne NOHIATUSIM MpsiMasi, MJIOCKOCTh, IOBEPXHOCTh, YpaBHEHUE JTMHUH

JaiiTe onpeneneHue MOHITHS JIMHEWHBINA OTIEpaTop, MpeoOpa30BaHME MIIOCKOCTH

8. [Maiite ompeneneHre NOHATHSAM  TpeAen (QYHKIWH, Tpou3BOIHAsA, auddepeHuan,
HEONPEJEIICHHBIN, OoNpeAeNeHHbIH HHTEerpal, Au(QepeHnanbHOe ypaBHEHUE, YUCIOBON
psn, QyHKIMOHAIBHBIN PAI. ..

9. Ilepeuncnure npaBuia auddepeHupoBanus GyHKIIUH.

10. B uem cocTtouT reomMeTpuuecKuil, GU3NUECKHil, SKOHOMUYECKUM CMBICT MPOU3BOIHON H
muddepennmana GyHKIHN

11. TIponemMoHCTpUPYHTE CBOMCTBA OMPEIEICHHOTO HHTETpaIa

12. OnummTe Metopl perienus quddepeHunaibHbIX YpaBHEHUH IepBOTO HOPSIKa

abrwn

~No

Ilpumepnvle npakmuueckue 3a0anus K IK3ameHy:
3ananue 1. CocraBbTe aJITOPUTM PELICHHUS .. ... 33JIa4H.
3apaua 2. CocTaBbTe 1O YCIOBUIO 33/1a4d CUCTEMY JIMHEHHBIX YPABHEHUM U PEILIUTE €€

MaTPUYHBIM CIIOCOOOM.
3ananne 3. Borancnute npenen no npasuiny Jlomurans lim w.
X—2 X -4

3apanue 3. Chopmynupyiite He00X0AMMOE YCIOBUE 3KCTpeMyMa (PYHKIIMM  OJHOM
[IEPEMEHHOM.
3anaua 4. KakoB reoMeTpruuecKuii CMbICI ONIPEJEICHHOTO MHTErpasia OT JaHHON (YHKIUH B
JAHHOM MHTEPBAJIE B IEKAPTOBOU CUCTEME KOOPAUHAT

2 cemecmp

1. Jlaiite ompeneneHue MOHATHH «pYHKIMS HECKOJbKUX TEPEMEHHBIX», JBOHHOMN




UHTETpaJl.
2. Chopmynupyiite HEOOXOIUMOE M JOCTATOYHBIC YCIOBUS TOYKH CYIIECTBOBAHUS
IKcTpeMyMa QYHKITUH IBYX ITEPEMCHHBIX.
3. IlpuBemuTe TpUMEpPHI HKCIONB30BAHMS (YHKIHMH HECKOJIBKHX TEPEMEHHBIX B
OKpYXKaIoIEM HAC MUPE
Kaxk cBecTu BrIuMCIEHNE KPATHBIX HHTEIPAJIOB K OINPEACICHHOMY
Chopmynupyiite TeoOMETpUYECKUH U (PHU3UYECKUN CMBICT JBOWHOTO, TPOWHOTO
UHTETpajoB
6. [aiite ompenenenue audQepeHIUaATBHOTO ypaBHEHUS, OOBIKHOBEHHOTO YpPaBHEHUS,
obmero perenust Y
[Iepeunciure ocHOBHBIE TUIBI /1Y | mopsiaka U arOpUTMBI UX PELICHUS
8. IlpuBemuTe mpHUMEpHl KIIOYEBBIX 3a1ad, IO KOTOpeIM cTpositcs JY  kak
MaTeMaTH4eCKHe MOIETN
9. HazoBuTe criocoObI pemeHus cucteM JuHeHHbIX Y
Ilepeuens npumepHuvix KOHMPOIbHBIX ONPOCOE K 3AUEMY:
3 cemecmp
1. Yucnossie psaasl. CxoauMocTh B cymma psiga. CBOHCTBA PSIOB.
2. Psan reomerpuyeckoi mporpeccur. HeoOXoaumblii Mpr3HAK CXOIMMOCTH YHCIOBOTO
pana. 'apMoHUYECKUH Ps/I.
3. JlocTatouyHble TNPU3HAKU CXOAMMOCTH 3HAKOTOJOXKHUTEIbHBIX psAAoB. IlpusHaku
cpaBuenus. [Ipusnak laimambepa.
4. JlocTtaTouyHble MPU3HAKUA CXOJUMOCTH 3HAKOIOJIOKHUTEIbHBIX PANOB. PaaukanbHbIi
npuszHak Komu. Muterpansubiil npusHak Komm.
5. 3nHakodepeayroniuecs U 3HaKonepeMeHHble psabl. [Ipu3nak JleliOnuna. AGcomtoTHas u
YCIIOBHAsi CXOUMOCTb Psi/ia.
6. ®ynkuuonHaneHbie paabl. OOmacTe cxoaumoctu. CreneHnble psabl. Teopema AGens.
Pannyc cxogumocTtu. CBOMCTBa CTENEHHBIX PSJIOB.
Psner Telinopa u Maknopena. Paznoxenue GpyHKIui B CTETIEHHBIE PSIBL.
[TpyMeHeHne CTENEHHBIX PSAAOB B MPUOIMKEHHBIX BEIYUCICHUSIX.
9. Tpuronomerpuueckue psiabl. OnpeneneHue Kod((GUIHUEHTOB TPUTOHOMETPUUYECKOTO
psina. YcinoBue paznoxkuMocT GyHKIui B pag Dypoe.
10. KpuBble BTOpOTO TMOPSAKA: OKPYXHOCTh, OJIJIUIC, TrumnepOona, mapabona, uxX
F€OMETPUYECKHE CBOICTBA U YPAaBHEHHS.
11. Psanpt dypbe uisi 4eTHBIX W He4yeTHbIX (QyHKumid. Psapl @dypbe st dyHKIHH

o s

~

o~




12.

13.
14.
15.

16.

17.
18.
19.

20

IPOM3BOJBLHOTO Nieproa. Pasnoxkenue B psia Oypbe Henepuoanueckux GyHKINH.
[TonsiTHE KOMIIIIEKCHOTO Yncaa. MHOXKECTBO KOMIUIEKCHBIX yucesl. MOyJIb U apryMEHT
KOMILUIEKCHOTO YHCJIA.

@DopMBI NTPEACTAaBICHUS KOMIIJIEKCHOTO yucia. JlelcTBUs HaJ KOMIUIEKCHBIMU YU CIIaMU.
[NonsiTne GyHKIMM KOMIUIEKCHOTO ITEPEMEHHOTO.

OneMeHTapHble (YHKIMH KOMIDIEKCHOTO apryMEHTa: JIMHEWHas, palfoHalIbHasl,
noKa3areybHasl, norapugpmuyIecKasi, CTEITEHHas, TPUTOHOMETPUUYECKUE,
runepOom4ecKre, 00paTHbIe TPUTOHOMETPUYECKHE.

HuddepenuiupoBanue byHKIIUN KOMIUIEKCHOTO apryMeHTa. [TonsiTne

mupdepeHIupyeMocTd  QYHKIMU. AHanuTudeckue (QyHKuumu. ['apmMoHHueckue
¢ynkuuu. BocctaHoBiieHHE QYHKIIMHU 0 €€ YacTH.
HuTterpupoBanue GyHKIIMH KOMILUIEKCHOTO apTyMEHTA.
Psaap1 Ha KOMIIIEKCHOM TNIOCKOCTH.
Psn Jlopana.
. Beruersl.
4 cemecmp
1. DnemeHTh KOMOMHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHUsI, COUETaHUSI.
OcHOBHbIE TOHSTHS TEOPHUH BEPOSATHOCTEH: HCHBITaHWE, COOBITHE, BEPOSITHOCTD
COOBITHSL.
HetvictBust Hax coOBITUSIMH. ANreOpa COOBITHH.
Teopembl CI0XKEHNS U YMHOKEHUS BEPOSATHOCTEH.
®opmyna nosiHou BeposiTHocTH. Dopmyra beiteca.
[TocnenoBaTebHOCTh HE3aBUCUMBIX UCTIBITaHUN. DopMmyia bepHyiu.
CrnydaiiHble BEJIMUMHBI, UX BUJIBI.
Psin pacnipenenenusi.
OyHKIUA pacnpeieNeHus1, €€ CBOUCTBA.
0. [InoTHOCTH pacmpeneneHus, CBOMCTRA.
1. YucnoBble XapakTepUCTUKU CIyYaWHBIX BEIUYHMH: MaTeMaTHUYECKOE OXKUIaHUE,
JUCIIepCHsl, CpeIHEE KBAAPATUUECKOE OTKIIOHEHUE.
12. HopmainbHbIi 3aKOH pacripe/iefieHus CIy4aifHOM BeTMYUHBI.
13. CucteMbl ciydallHBIX BETUYMH. 3aKOH pacrpeneieHus. YNCIoBble XapaKTepUCTUKU
CHUCTEMBI CIIy4alHbIX BEIMYHMH. 3aBUCUMOCTb CITy4alHbIX BEJIMYHUH.
14. 3axoH OOJBIINX YHCET
15. [IpenMer MaTreMaTH4eCKOW CTAaTHUCTUKHU. | 'eHepanbHash COBOKYMHOCTh M BBIOOPKA.

o

RPBROON O~




Bapuannonnstit  psn.  Ilomwron. [mcrorpamma.  Omnupudeckas — QYHKIUS
pacrpeneneHusl.
16. CratucTudeckue OLEHKU MapaMeTpOB pacHpeeTeHUs TeHEePaTbHONH COBOKYITHOCTH.
17. Cratuctuueckas npoBepka rumnote3. Kpurepuii cornacust. Kpurepuii [Iupcona.
18. KoppensuoHHbIi aHaIu3. DMIMPHYECKIH KOAPPHUIIUEHT KOPPEISALUH.
19. HaxosxaeHne ypaBHEHUS JIMHEHHOM perpeccu METOIOM HAaNMEHBIINX KBAIPATOB.

OIIK-1.2

Wcnonb3yeT 3HaHus GU3NKU U
MaTeMaTHKU IIPU pelieHUun
MPaKTUYECKUX 3a7a4

Ilpaxkmuueckue 3a0anusn
3ananue 1. Cucrematuzupyiite U 0000LIUTE BCE KIIOYEBBIE MOHATHS U IPUEMBI PELICHUS
TUTNOBBIX 3a7a4 1o Teme «IIpousBonHas» u «IIpumeneHne nNpon3Bo AHOM MpHU UCCIEA0BAHUN
bynkumit». PesynpraT opopmuTe B Bujie TaOIUIIBL.
3agaua 2. [[ns pemieHns 3a1aun CASNANTe CXEMATHIECKUNA YEPTEXK U TTOTYIUTE
(GyHKIMOHAIBHYIO 3aBUCUMOCTD 10 YKa3aHUIO K 3aj1ade. Haiiaure o6nacTh onpeneneHus 3Toi
GbyHKIMM 110 CMBICITY 3a7aui. Berunciante 3HaueHus 3Toi QYHKIUU MIPH TPEX Pa3IMuHbIX
3HaYeHMsX aprymenta. Mccnenyiite GyHKIuIo Ha HaubOoblee 1 HAUMEHbIIee 3HaUCHUSI.
OTBeTHTE Ha BOIIPOC 3a1a4H.
«CedeHue TOHHENS UMeeT (GopMy MPSMOYTroJIbHUKA, 3aBEPIICHHOTO Noaykpyrom. [lepumetp
cedyenus 18 M. [Ipu kakom paauyce MoayKpyra oAb ceueHUs OyIeT HauOOoIbIIeH 7))
O0o03HaubTe pajryc MOJyKpyra yepe3 I ¥ BBIPA3HTE IUIOMAAb S CEYCHUS KakK (QYHKIHUIO OT
r. S=5(r)
3ananue 3. Ha kakoii BbICOTE I HaJl LIGHTPOM KPYIJIOTO CTOJIA paauyca a clieAyeT IOMECTUTh
JaMImy, 4ToObl OCBEHIEHHOCTh Kpasi cTosa Obiia Hanboubiei? (CaMocToAaTeTIbHO
IPOaHaTN3UPOBATH - 3HAHUS, METO/IbI KAKOTO pa3/iesia MaTeMaTUKH MOTPEOYIOTCS [Tl pellieHus
JAHHOM 3aJ1a4M ).

IIpumMepHble NPUKJIAIHBbIE 32124 U 3aIaHUS

3agaua 1. [IpoBepuTs, nexat a1 TOUKU A(l; 0 1), 8(4; 4 6) , C(Z; 2, 3) u D(lO; 14 17) B

OJTHOM TIJIOCKOCTH.

3agaua 2. [Ipu nocTpoeHnn BUCSYETO MOCTa yepe3 peuky « Truxas» U BbIICHEHUU HAJEKHOCTU
COOPYXKEHHUSI, CTYICHTBI CTPOUOTPSAIA CTOJIKHYJIUCH C PEIICHUEM CIEAYIOLIEH 3a1auH:

Tpoc, moABEIICHHBIH 3a 1Ba KOHIIA HA OJIMHAKOBON BHICOTE, UMEET (GopMy Tyrd MapadoIIbL.
PaccrosiHue mex 1y ToukaMu KperieHust paBHo 24 m. 'mybuna nporuba Tpoca Ha paccTOsSHUM 3




M OT TOYKH KperieHus paBHa 40 cM. OnpenenuTs rryOuHy nporuda Tpoca nocepeinHe Mex1y
KPCIIJICHUAMMU.

3agaua 3. Haiftu paboTty cuiibl F= (1; 2, 5) ANEKTPOCTATUYECKOTO TOJIs, IO TIEPEMEIICHUTO
3JIEKTPUYECKOTO 3aps/ia U3 TOUKH M, =(0;4;2) B TOUKY M, =(47, 4).

. X—COS X
lim ———

3ananue 4. [lokaxuTe, yTO Ipesen *~* X+C0SX He MOXKET OBbITh BBIUMCIIEH 10 MPABUITY
Jlonmrasns. Haiinure 3TOT mpesen Ipyrum crocooom.

3ananue 5. 3aBUCUMOCTD TyTH OT BPEMEHU MPU NPSIMOIMHEHHOM JIBUYKEHUU TOUKH 331a€TCs

1 3 2
ypaBHEHUEM S = ét +2t°—3,rme S-myTh B M, a t Bpems B ¢. BeruncnuTe ee CKOpocTh U

YCKOPEHHE B MOMEHT BpeMeHu t =4cC.

3agaua 6. K rpaduxy ¢pynxuun /' (¥)=3-x" 5 ero Touke ¢ abcrumccoii® = nposenena
KacarenbHas. HaliTu muiomaae TpeyroibHUKa, 00pa30BaHHOTO KacaTeabHOW U OTPE3KaAMH,
OTCEKaeMBIMHU €10 Ha OCSIX KOOPUHAT.

3apaua 7. B napke aTTpakiiuoHOB ropoia N 0JIMH U3 OTPE3KOB TPACKTOPUU JABUKEHHUS MTOE3/a B

s(t) = Asin(wt + ¢,)

«AMEPUKaHCKUX FOpKax» MPeACTaBIsAeT cCOO0H CHHYCOUY:
( — U3BECTHBIE YUCIIA.

Onpenenutp yroy HaKJIOHA K TOPU30HTY OCETUTENS aTTpakiimona JI. B MOMEHT BpeMeHH {1 ero
JBUKEHUS 110 ITOMY OTPE3KY.

3ananue 8. [Togymaiite, ¢ TOMOIIBIO CPEJCTB KAKOTO pa3jeiia MaTeMAaTUKA MOKHO PEIIUTh
CIIETYIOIIYIO 3a/a4y.

«/lnst yOopku cHera Ha ynuiiax ropojia UCrob3yloTcs CHEroyoopouHble MauHbl. OHU
paboTaroT B TeUEHUE CBETIION0 BPEMEHH CYTOK ¢ 6 710 18 4acoB ¢ MOCTOSTHHON CKOPOCTHIO

yb6opku cuera 400 (M3/4). U3MeHeHHe 06beMa CHETa, BBITIAAONIET0 Ha VIUIBI TOPOJIA B TOPOJIE

ds
& 120 -5,

dt S (Ij — o6 3
B TCYCHHUC CYTOK, MOJXHO OIMHUCATh YPABHCHHUCEM rac 0O0BEM CHCEra (B M ),
I A —_
BBITIABIIETO 3a BpeMs t (B uacax), <7 224. B momenT Bpemenn! =0 Ha ynmnax ropoa j1exur
1000 M3 cHera. YCTAaHOBUTE COOTBETCTBUE MCKIY BPEMCHECM tu 06’BCMOM CHECra, JIC)KallCTro Ha

,Tne A, po

St N .
ynnuax ropozla ( ) . COCTaBLTe MaTeMaTI/I‘{eCKYIO MOJECJIb 3TOU 3a4a4Yu 1 pemnTe cc.

3aganue 9.




BeposaTHOCTh M3rOTOBICHUS U3/IEIHS, OTBEUAIOIEr0 CTaHAAPTY MPU JaHHON TEXHOJIOTUU
pasHa 0,8. HaiiTi BeposiTHOCTB TOTO, uTO M3 200 M3nenuii craHaapTHBIMU OyayT: a) poBHO 150,
6) ot 140 no 155, B) He MeHbIe 165.

3ananue 10.

Tpu aBTOMOOMIISI HAalTpaBJIEHbI HA IEPEBO3KY I'py3a. BeposTHOCTH HCIIPaBHOIO COCTOSHUS
nepsoro u3 Hux pasHa 0,7, Broporo — 0,8, Tpetbero — 0,5. HaliTu BeposiTHOCTB TOTO, 4TO
POBHO J1Ba aBTOMOOMJISI IPUTOJIHBI K 3KCILTyaTal|u.

3aganme 11.
3amaH psg  pacmpeneneHus ciaydaiiHoW BenmmuumHbl X, Haittm Maremaruueckoe

OXHJIaHWEe, ITUCIEPCHI0 U CpelHee KBaJpaTUyeckoe OTKJIOHEeHHE. l[locTpouth QyHKIHIO

pacrpeneneHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

3aganue 12.

CpenHee 4nciio BBI30BOB, MOCTYNAIOIIMX HA CTAHIIMIO CKOPOW MOMOIIH 3a OJIUH Yac, paBHO 9.
Haiit BeposTHOCTB TOTO, UTO 3a 20 MUHYT MOCTYIIUT &) TPH BBI30BA; 0) HE OoJiee TBYX
BBLI30BOB.

3aganue 13.
Cyro4Hast TOTpEOHOCTh JIEKTPOIHEPTUU B HACEIICHHOM ITYHKTE SIBJISICTCS CITy9aitHOM
BEJIMYMHOM, MaTemMaTHieckoe oxxuaanue kotopoit paeHo 3000 xBm /[y, a qucriepcusi paBHa

2500. o1IEeHUTh BEPOSTHOCTH TOTO, YTO B OJMKANIINE CYTKU PACXO]] JJIEKTPOIHEPTUH B 3TOM
HacesieHHOM myHKTe Oyzaer ¢ 2500 mo 3500 kBm [ u

3 52

o 2
13. Halitn Bce KOMIIJIEKCHBIE quciaa, YAOBJICTBOPSIOLUINE 3aJaHHBIM YCIOBUSAM Z° —Z° =171

Haﬁ,[[eHHLIe 4qucjia 3aIl1icaTthb B TpHFOHOMeTqueCKOﬁ M MOKa3aTeIbLHOMN (I)OpMaX.

T

- - l_li - -
14. Beruncnutb 3Hauenus ¢pynkuuit: cosi, In(3+4i), e 2, arcsini.

15. Haiitu kopHu ypasHenus SN Z =3I u u306pa3suTh MX HA KOMILIEKCHON MIIOCKOCTH.
16. HccnenoBaTh Ha CXOJUMOCTH PSIIIBI:




0.5
dx
17. Berancnauts uaTErpan ¢ TouHoctsto 10 0.001: a)
'([ Vi+x*

0.2
6) [sin(25x")dx
0

18. Pa3noxuTh a) B psijl 10 KOCHHYcaM U 0) B psiji IO CHHYCaM (YHKIIHIO, 3aJaHHYIO Ha OTPE3KE

IA
IA

X, x<1
[0,3] dopmynoii f(X) =< 3—X 3
2

IA
IA

0
, 1<x




0) Ilopsinoxk mpoBeJeHUs] NPOMEKYTOYHOWH aTTeCTAIMU, NMOKA3aTeJId M KPUTEPHHU
OLICHHUBAHUS:

[Ipomexxyrounasi arTecTanysl MO AUCHUIUIMHE «MaremaTHka» MpPOBOAUTCA B (opme
sk3ameHa (2 u 4 cemectpsl), B Gopme 3adera ¢ oneHkoil (1 cemectp) u B dopme 3adera ( 3
ceMecTp). DK3aMeH M 3a4eT MOTyT OBbITh MPOBEJCHBI KaK B TPAAULIMOHHON (opme (1o Ouseram,
COZIepKAIIUM TEOPETUYECKHE H TPAKTUYeCKHWEe 3aJaHus), Tak M B (OpPME HTOTOBOTO
TecTHpoBaHUsA. K HTOrOBOMY TECTHPOBAHHUIO JOMYCKAIOTCS TOJBKO TE€ CTYICHTBHI, KOTOpBIC
OTYUTAIMCH 1O BCeM (OpMaM TEKYHIETO KOHTPOJsS (YCTHBIH OMpOC, TEKyIIee TeCTHPOBAHHE,
3alIUTa WHIUBUIYaIbHBIX JTOMAITHUX 3aJlaHWi, HAMCAHWE ayTUTOPHBIX KOHTPOJBHBIX padoT,
BBITIOJTHEHUE PACUYeTHO-TpaPuIecKux padbor).

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OMIUYHO» — CTYICHT IEMOHCTPUPYET BEICOKUH YPOBEHb C(HOPMHPOBAHHOCTH
KOMHGTCHHI/Iﬁ, MHOKAa3LIBacT BLICOKHUHU YPOBCHB 3HaHWUH He TOJILKO Ha YPOBHE BOCITPOU3BCACHUS U
OOBSACHEHUSI TEOPETUYECKON HHPOpPMAIMM, HO M HMHTEJUIEKTyaJlbHble HAaBBIKM pabOTHI C
HaXO0XJICHUA YHUKAJIIBHBIX OTBETOB K HpO6J’IeMaM, CBO60)IHO BBITTOJIHACT MMPAKTHYCCKUEC 3aIaHUA,
CBO6OHHO OnepupyeT 3HAHUAMHU, YMCHHAMHU, IMMPHUMCHACT HX B CHUTyallUAX MOBBIIIIEHHOH
CII0)KHOCTH;

— Ha OIIEHKY «XOpouio» — CTYyJIEHT IEMOHCTPHUPYET CPEAHUN YPOBEHb C(POPMUPOBAHHOCTH
KOMHGTCHHHﬁ, IMOKAa3bIBACT 3HAHHA HC TOJIBKO HAa YPOBHEC BOCIHPOMU3BCIACHUA U 00BACHEHUS
I/IHCbOpMaIII/II/I, HO MW XOpOIIHME HABBIKH pa6OTBI C . OCHOBHEIC 3HaHHA, YMCHHA OCBOCHBLI, HO
JOITYCKAIOTCSl HE3HAYMTEIbHBIC OINMOKH, HETOYHOCTH, 3aTPYIHEHHS TPH aHATMTHYSCKHX
oTiepanusx, NepeHoce 3HaHUK U YMEHUH Ha HOBBIE, HECTaHIAPTHBIC CHUTYaIUH;

— Ha ONEHKY «y0061emeopumenbHo» — CTYIACHT JIEMOHCTPUPYET MOPOTOBBIH YpPOBEHB
C(OPMHUPOBAHHOCTH KOMITETCHIIMH, TIOKa3bIBae€T 3HAHUS HA YPOBHE BOCIIPOW3BEICHHS U
00bsICHeHUST WHGOPMAIIMK, HABBIKK BBITIOJIHCHUS MPOCTEHINMX 3aJaHui TpH padbote ¢ 6azamu
TaHHBIX, TPOSBISIETCS OTCYTCTBUE OTIEIBHBIX 3HAHWH, YMECHHH, HABBIKOB, OOyYalOIIMKCS
UCTIBITHIBACT 3HAYMTENBHBIC 3aTPYIHCHUS TPU OTNICPUPOBAHUM 3HAHUSMHU U YMEHUSMHU TPH UX
MEPEeHOCEe Ha HOBBIE CUTYAIlHH,

— Ha OLICHKY «HEY0081em8OpumeibHo» — CTYIICHT HEe MOXET TI0Ka3aTh 3HAHHs Ha YPOBHE
BOCIIPOM3BE/ICHUS M OOBSCHEHUS WHPOPMAIIMU, HE MOXKET IMOKa3aTh HABBIKU PabOTHI ¢ 0a3zaMu
JTAHHBIX.

Kpurtepuu oumeHkn (B COOTBETCTBUM C (OPMUPYEMBIMU KOMIIETCHUUSIMUA U
IUTAHUPYEMBIMU pe3yJibTaTaMu 0OyueHus):

- 4 cJadd 3a4cTa o6yqa}0m1/11710;1 JOJDKCH IIOKAa3aTb 3HAHHWA Ha YPOBHC
BOCIIPOU3BCIACHUA U 00BsACHEHUS I/IH(1)OpMaI_II/II/I, HUHTCJUICKTYAJIbHBIC HABBIKW PCHICHUS 3a/1a4;

- 3a4€T HC CHaH, CCJIM PE3yJbTaT 06y‘leHI/I$I HC NOCTHUTHYT, O6yanOHlHﬁCH HEC MOXCT
IOKa3aThb 3HAHUA Ha YPOBHE BOCIIPOU3BCACHUA U 00BSICHEHUS I/IH(i)OpMaI_II/II/I, HC MOXCT IIOKa3aTb
HUHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA IMTPOCTHIX 3a/1a4.
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