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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

[Iporokom ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O0.A. 13BekoB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yaeOHOM roly Ha 3aceqaHuu kageapsl [IpukiaaHol MaTeMaTuku U WHOOPMATHKH

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

L{enbto OcBOEHUS NUCHUIUIMHBI «MaTeMaTHKay SBISETCS BOCIUTAHUE JOCTATOYHO
BBICOKOW MaTeMaTU4YECKOM KyJIbTyphl; IPUBUTUE HABBIKOB COBPEMEHHBIX BUJIOB
MaTEMaTHYECKOT0 MBIIUICHHUS; IPUBUTHE HABBIKOB MCIIOJIB30BAHUS MAaTEMATHUECKUX
METOJIOB M OCHOB MaT€MaTH4YE€CKOI0 MOJICTIMPOBAHUS B IPAKTHUUECKOM 1€ATEIbHOCTH.

Bocnuranue y cTyI€HTOB MaTeMaTHYeCKOM KyJIbTYphl BKIIFOUAET B ce0sl ICHOE
MMOHMMaHUE He0OXOJUMOCTH MaTEeMaTUYECKOM COCTaBIISIIONIEH B 001eii MOATOTOBKU
OaxanaBpa, BBIpaOOTKY MPEACTABICHUHN POJIM U MECTE MaTEMaTHUKU B COBPEMEHHOM
LUMBUJIM3ALMU U B MUPOBOM KYJIbTYpE, YMEHHUE JIOTHUECKHU MBICIUTh, ONIEPUPOBATH C
abCcTpakTHBIMU 00BEKTaMU U ObITh KOPPEKTHBIM B YIIOTPEOICHUN MAaTEMAaTHUECKUX TTOHATUI
Y CUMBOJIOB JIJISl BRIPQ)KEHHSI KOJTMYECTBEHHBIX Y KAU€CTBEHHBIX OTHOIICHUH.
Matemaruueckoe o6pa3oBaHre 6aKaiaBpOB IOJKHO OBITh HIMPOKUM, OOIIUM, TO €CTh
JOCTaTOYHO (PyHAaMEHTaIbHBIM.

HacTtosmas nporpamma no MaTeMaTuke OTpa)kaeT HOBbIE TPEOOBaHUS,
MpeIbsBIsieMble K MAaTEMaTHYECKOMY 00pa30BaHUIO0 COBPEMEHHBIX OakanaBpoB. Ee
XapaKTepu3yeT MpHUKJIaiHas HAalpaBICHHOCTh U OPUEHTALUS HAa O0yYeHHUE CTYICHTOB
WCIOJIb30BAHUIO MaTEMaTHUYECKUX METOJIOB NP PEIICHUH MPUKJIAIHBIX 3a]1a4.

OO0muii Kypc MaTeMaTHKH SBJISETCS PYyHAAMEHTOM MaTeMaTUYECKOro 00pa30BaHUs
OakasaBpa.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Hucnurnnuna MaTemaTuka BXOIUT B 0053aTEIbHYIO YaCTh YU€OHOTO IJIaHa
00pa3oBaTeNTbHON MPOTPAMMBI.

Jst u3ydeHus AUCHUIUIMHBI HEOOXOAMMBI 3HAHUs (YMEHHUS, BIaICHHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUCHUS AUCIUILTNH/ MPAKTUK:

Jucnunnuna «MaTemaTtrkay BXOIUT B 6a30BYIO 4acTh 0sioka 1 oOpa3oBarenbHOU
nporpammel. YueOHas aucruiuinHa b1.5.09. «Marematukay sSBiasSeTCsS TUCIUTITNHON
MaTEMaTHYECKOT0 ¥ €CTeCTBEHHOHAYYHOT'O IIUKJIa 00pa30BaTeIbHOIO CTaHAapTa OakagaBpa.

W3ydeHne AUCIMILTMHBI 0a3upyeTcs Ha NIKOJIBHBIX Kypcax MaTeMaTUKH: anreopa,
Hayajla MaTeMaTUYECKOTO aHAJIN3a, TEOMETPHSL.

OcBoeHUEe JaHHOM NUCLMILIUHBI IPEANOoIaraet, YTo B pe3yibTaTe U3y4eHHs
IIKOJILHOTO Kypca MaTeMaTUKH 00yJaromuiics nMeeT cOpMUPOBAHHOE MIPEICTABICHHE O
MaTeMaTHKe KaK YHUBEPCATIbHOM SI3bIKE HAyKH, 00 UJIeAX U METO/IaX MaTeMaTUKHU, BIa/ieeT
MaTeMaTUYECKUMH 3HAHUSMU U YMEHUSIMH, COOTBETCTBYIOIIMMU DenepanbHOMY
KOMITOHEHTY rOCYJapCTBEHHOTO CTaHaapTa o0IIero o0pa3oBaHus, UMEET Pa3BUTOE
JIOTUYECKOE MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHne, 001aJaeT BBICOKUM YPOBHEM
ANTOPUTMHUYECKON KYJIBTYPBI.

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOyJsl) «MaTtemaTuka» oOydarouuiics
JIOJKEH 00J1a/1aTh CIeAYIOIIUMU KOMITETeHIIUAMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

OIIK-1 Cnocoben NPUMCHATH CCTCCTBCHHOHAYYHBIC U 06I_I_ICI/IH)KCHCPHLIC 3HaHHUA, METOAbI
MAaTCMAaTUYCCKOI'0 aHaJIM3a U MOACIIMPOBAHNS B HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH,

OIlK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IPUHITUIIBI DU PEILICHUH
IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemaer ctannapTHbie mpodecCHOHATBLHBIE 3a/1a4K ¢ TPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUN




OIIK-1.3

HpI/IMeHHCT MCTOJbl MAaTCMAaTUUCCKOT'O aHAJIM3a JJIs1 pCHICHUA 3a/1aYq
TCOPCTUUCCKOTO U MPUKIIAAHOI'O XapaKTCpa




4. CTpyKTYypa, 00bEM U COAepKaHNEe TUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 8 3a4€THBIX eIUHUI] 288 akaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 15,2 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayAuTopHas — 5,2 akKaJl. 4acoB;

— camocTosTeNnbHas pabota — 255,4 akaJl. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3Kk3aMeHy — 17,4 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKaJl. yacax 5] un KOHTPOJIS
Paznen/ Tema 2 (B axan ) £EB . P Kox
> 8 © | camocrosiTenpHON |  yCIeBaeMOCTH U
JTUCLUTUTAHBI R £ © . | xomnereHuUH
g g padoThI MIPOMEKYTOUHOM
Tex mal. | mpakT. e aTTeCTalnuu
3aH. 3aH. | O &
1. DneMeHThI TUHEHHOH anreOpbl
Y aHAIUTHYECKON Tr€OMETPUH
- U3y4YeHHe
TEOPETUYECKOTO
MaTepHaia, -
1.1 Marpums! u - BBITIOJTHEHHE KOHCYJTBTHPOBaHHE,
OIIPEACITUTEIH. WHIUBHAYAIHHOT - IpoBEpKa
JelicTBus Ha MaTPUIIAMIL. 1 11 5 0 JIOMAIIIHETO BBIIIOJTHEHUS OIIK-1.1,
Brruncnenue onpenenurens. ’ 3aJlaHus, HWHAUBUYaJILHOTO OIIK-1.2
OO0parHas MaTpuIa. - TECTHpOBaHHE JIOMAIIIHETO
MarpuuHsbie ypaBHEHHS YISt 3aJlaHus,
CaMOKOHTPOJIS, - TECTHUpOBaHHE
- HHTEPaKTHBHOE
TECTUPOBaHHE
- U3y4eHue
TEOPETHIECKOTO
Mmarepuana,
. - BBITIOJTHEHNE -
1.2 Cucrembl THHEHHBIX
WHIWBUIYAIBHOT | KOHCYJIBTUPOBAHUE,
areOpanvIecKux 1
9 0 JIOMAIIIHEeTOo - IpOBEpKa
YPABHCHHH. 3aganus M3 Ne BBITIOJTHEHUS
Croco6sr pemmenus CJIAY. 1 2 4 " o - OIIK-1.1
1 "JIuneiinas WHIUBUAYaIHHOTO
Wccnenoanue CIIAY. "
anrebpa", JIOMAITHETO
dyHIaMeHTaIbHas cUCTEMa CCTHPOBANIC S
pewennii CJIOY. p ’
ULt - TECTUPOBAHHUE
CaMOKOHTPOJIS,
- HHTEPAKTUBHOE
TECTHPOBaHHE
- U3y4eHue
1.3 BekropHas anrebpa. TEOPETUYECKOTO
KOHCYJIbTHPOBaHHE,
Ilonsitue BekTopa. Marepuana, IpoBEpKa
Onepanuu HaJi BEKTOPaAMH. - BBITIOJIHCHHE
pan . p 1,2 1,1 5 BBINOJHEHUS OIIK-1.1
BekTopHOe npocTpaHCTBO. WH/IMBUTYaJIbHOT
L WHIUBUAYaIHHOTO
JIuneitnslil oneparop. 0 JIOMAIllHETO
JIOMAIIIHETO
Kgagparuunbie GopMsI 3aJaHus,
3ajIaHus,
- TECTUPOBAHHUE




TSt

CaMOKOHTPOJLS,
- TECTUPOBAHUE
- HHTEPAKTUBHOE
TECTHUPOBaHHE
- U3y4eHHe
TEOPETUYECKOTO
MaTepuana,
1.4 YpaBHeHUe JIMHUH B - BBIIIOJIHEHHE
JIeKapTOBOH cucTeMe WH/IMBUAYaJIEHOT -
KOOPJIMHAT U B HOJIIPHOI 0 JOMAIIHETO KOHCYJIbTHPOBAHUE,
CHCTEME KOOpJIUHAT. 3amanus MJI3 Ne 2 - MpOBEpKa
IIpsimast Ha IITIOCKOCTH | 0,72 0.1 7 "BekTopHas BBITIOJTHEHHSI OIK-1.1
MIPOCTPAHCTBE. anre0Opa. UHUBUYaJIBHOTO
IInockocts. AHanuTHyeckas JIOMAIIHETro
Hunuuapuueckue reomerpus’, 3aJaHus,
HOBEPXHOCTH. - TECTUPOBaHUE - TECTUPOBAaHUE
Kpussie Broporo nopsuka ULt
CaMOKOHTPOJIA,
- HHTEPAKTUBHOE
TECTHPOBaHHE
HWroro no pazaeny 3,92 4,3 21
2. Benenune B MaTeMaTHYECKUN
aHaIu3
- U3y4eHue
TEOPETUIECKOTO
MaTepuana,
- TECTHUPOBaHHE
UL i
2.1 MuoxecTtBo. OyHKITHH. KOHCYITBTHPOBAHHUE,
IIpenen uncnoBoit CaMOKOHTPOIA, - 3aIUTa
- BBIIIOJIHEHUE
TI0CTIEI0BATEILHOCTH. 0.1 1 MBIy TbHOT BBIITOJIHEHUS OIK-1.1
Ipexen dyHKIMN. UHIUBUYaJIbHOTO
BeluncieHue npeaenos. O JIOMAIIHET 0 JIOMAIITHET0
HenpepbiBHOCTD QyHKIUH 3a/:f‘a w1 MJ13 Ne 3 3a7aHus
Beenenue B ’
MaTeMaTHYeCKUH " TecTHpOBanHe
aHaIN3: pesien
¢byHKIMN.
HenpepsiBaocts"
HUroro o pazneny 0,1 1
3. Iuddepenimanpaoe
ucuucneHue GyHKIuM oJHOM
MepEeMEHHON
- U3y4eHHe
TEOPETUYECKOTO
MaTepuana,
- TECTHUPOBaHHUE,
3.1 AuddepenumpyeMocTsb - BBIIIOJIHEHHE - TECTHUPOBaHHUE,
OOII. MIPAKTHYECKUX - ayAUTOpHAas
IIpousBonHas GpyHKUUH. JIOMAIIHUX KOHTPOJIbHAS
1 . OIlK-1.1
Juddepeniman dyHKunm. 3aJjaHui, paborta AKP 2
TexHuUKa BEIYUCICHUS - moaroToBka k | "Jduddepenmupona
TIPOU3BOTHOM. ayIUTOPHOU Hue QOIT"
KOHTPOJIBHON
pabore AKP 2
"MuddepeHpon
anue OOIT"
3.2 OCHOBHBIE TEOPEMBI - H3y4YcHHE - TECTUPOBaHUE,
i hepeHIaIbHOTO TEOPETUYECKOTO - ayIUTOpHAas
UCUUCIICHUS. 0,1 1,2 Mmarepuaia, KOHTPOJIbHAs OIIK-1.1
IIpunoxenus npon3BoaHON - TECTUPOBAHHUE, paborta AKP 2
K MCCIICIOBAaHUIO (DYHKIIUH. - BBITIOJIHEHHE "Muddepenmpona




MPaKTUICCKUX

JOMAIIHUX
3aJJaHHH,
- IIOJICOTOBKA K Hue OOIT"
AKP 2
Juddepennupona
Hue OOIT"
HWroro no pazaeny 0,1 2,2
4. VlaTerpanpHOE NCYUCIICHUE
(hYHKIIMU OJHOM IEpEMEHHOU
- N3y4eHue
4.1 TlepBooGpasias. TEOPETHIECKOTO - cobecenoBaHue,
HeomnpeneneHnslii HHTErpaJI. 0,1 40 Marepuaa - MpoBepKa OIlK-1.1
MeTOJB! HHTEIPUPOBaHHS - BBINIOJIHEHNE JIOMAaIIHETro
JIOMAIIHETr 0 3aJaHus
3aJlaHus
- U3y4YeHHe
TEOPETHIECKOTO
Mmarepuana,
- BBINIOJTHEHNE - MpoBEpKa
WHIUBHAYaIHHOT BBITIOJTHEHHUS
4.2 OnpeneneHHbIN 0 JIOMaIllHeTro HWHAWBUYaJIEHOTO
UHTErpall. 3aganus U/13 4 JIOMAIIIHETO
MeToab! BEIYUCIEHHUS. 5,2 | "OmnpeneneHHbIH 3aganus "UJ13 4 OIIK-1.1
IIpunoxenns HHTETPAN U €eT0 "OrmnpeneneHHbII
OIIpEAEIEHHOTO MHTETpaa. TPUIIOKEHH ", HHTETpaI U ero
- TECTUPOBaHUE MIPIIIOKEHUS ",
UL - TECTUPOBAHHUE
CaMOKOHTPOJLS,
- HUHTEPAKTUBHOE
TECTHPOBaHHE
- U3y4YeHHe
TEOPETUIECKOr0
4.3 HecoOcTBeHHBIE 22 MaTepuana, - IpoBepKa OIK-1.1
HHTETPabl - COCTaBJICHHE KOHCIEKTa JICKIIUH
KOHCIIEKTa
JIEKLIUH
HWroro no pazaeny 0,1 67,2
5. Muddepennmanbaoe U
HHTETpaTbHOE HCUUCIICHHE
(YHKIMU HECKOJIBKUX
MEPEMEHHBIX
- U3yuYeHHe
TEOPETUIECKOr0
Mmarepuana, - TECTUPOBAHUE,
- TECTHPOBAHUE, - 3aIuTa
5.1 Tonsttue ymxi - BBITIOJTHEHNE WHIUBHUAYaIHHOTO
HECKOJIBKHX MEePEMEHHBIX. HHAMBHAYATILHOT FLOMALLHEro
TIpenen 1 HEMPEPHIBHOCTS. O AIOMAILIHETo " sanamms UJI3 5
6 3aganug U/13 5 Juddepennmansy OIIK-1.1
JuddepenuupoBanne "
(YHKIH HECKONHKHX Juddepenunans | oe u HHTETpaIbHOE
nepeMeHHBIX. [IpHiIoKeHns Hoe u HCTHCIICHHE
UHTErpalibHOE ¢dyHKIMN
HCUHCIICHHE HECKOJIbKHX
(QyHKIMU MepeMeHHBIX "
HECKOJIBKHX
MepeMeHHBIX"
5.2 IlonsTHE KPaTHOTO - U3y4eHHe
unTerpana. Haxoxnenue TEOPETHIECKOTO - 3aIuTa
WHTETpaioB 2 u 3 mopsika. 0,01 5 MaTepuaia, HHIUBUYaIILHOTO OIIK-1.1
TpunoxxeHus! KpaTHBIX - TECTUPOBAHUE, JIOMAIIIHETO
HHTETPAJIOB. - BBIIIOJTHCHHE 3amganus UJI3 5




HHAUBUAYAJIbHOT
O JOMAIIHETO

saganua U3 5 | "duddepennuansy
"MuddepeHnuans | oe U UHTETpaNIbHOE
KpuBonuneiinsie maTETpannI HOE U HCUHCIICHHE
1 u2pona HWHTETpaIbHOE dyHKIMN
HCYHUCIICHHE HECKOJIBKHX
¢byHKIMU HepeMEeHHBIX"
HECKOJIbKUX
NepeMeHHbIX"
HWroro no pazaeny 0,01 11
6. InddepennmanbHbie
ypaBHEHHUS
- U3y4eHue
TEOPETUYECKOTO
MaTepuaa,
6.1 OOBIKHOBEHHEBIC - BBITIOJTHEHHE
muddepeHInaIbHbIC WH/IMBUAYaILHOT : :Zg;f;;ﬁ; 66’
YpaBHEHHUS IIEPBOTO 0 JJOMAIIIHETO OB BIKHOBCHHBIC
MOPSAIKA. 0,1 8 3ananus UJI3 6 OIlK-1.1
VYpaBHEHMS BBICIIMX "OOBIKHOBEHHBIE Hn(i@;;)::}ii?;}m
MOPSIKOB, JOITYCKAIOIINE muddepeHnnansH "
MOHM)KEHHE MOPsIKa bI€ ypaBHEHHS TIEPBOTO TOPAKA
MIEPBOTO
mopsiaka',
- TECTHUPOBaHHE
1
- U3y4eHHe
TEOPETUIECKOTO
MaTepHana, - TECTHPOBAHUE,
6.2 JluneiiHsle - TECTUPOBaHHUE, " SalTa
muddepeHnnaibHbIe - BBIIIOJIHEHHE HHAHBHLYATbHOTO
YpaBHEHHUS BBICIINX UHIIMBUYaJILHOT 35;;;4321;16;2 7
MOPSIKOB. 0,01 30 0 JOMAIITHEro "TIHJTY Bbicmmx OIlK-1.1
CucreMsl JIMHENHBIX 3amanms MJ13 7
nuddepeHIHATEHBIX "JIHAY BbicImx Hggf:j:g}i;n
ypaBHEHUI MIOPSI/IKOB C P ——
MOCTOSIHHBIMHU Crtcremst J1Y"
ko dumenTamu
. Cuctemsr JIY"
HWroro no pazaeny 0,01 0,1 38
7. Uucnossle U (HYHKIMOHAIBHBIE
panel. Psanst @ypee
- U3y4YcHHE
TEOPETUYECKOTO
MaTepuana,
7.1 Yncnoble psiibl. - BBIIIOJIHEHHE - TECTUPOBAHHE,
TlonsTHe cxommMocTH psina. 0,1 1 WHINBUIYaIBHOT - 3amuTa UJ13 8 OIIK-1.1
IIpusnaku cxoauMocCTH 0 JIOMaNIHEero "Paaer"
3amanus MJ13 8
"Psipr"
- TECTHUPOBaHHE
1 - U3y4eHue
7.2 OYHKIIMOHAIIBHBIE PSIIBL. TCOPCTHHICCKOTO
IonsTre QyHKIMOHAIEHOTO Marepuana,
PAA, OBACTH CXOTUMOCTH - BBITIOJIHEHHE - TECTHPOBAHUE,
Crrerenmbie psibi. 0,1 25 WHAUBHUYaJIEHOT - 33JJ|.}I/IT3. N3 8 OIlK-1.1
0 JIOMAIIIHETO Psaner"
IIpunoxeHus cTeneHHbIX
PAIOB 3azxagﬂzm I/Iv}':[3 8
Papast
- TECTHPOBaHHE
7.3 Panst dypobe 0,1 0,5 - U3y4eHHe - TECTUPOBAHUE, OIIK-1.1




TCOPETHUICCKOT'O

MaTepHana,
- BBITIOJIHCHUE
HWHAWBUIYaJIbHOT - 3amuTa /3 8
0 JIOMaIIHETO "Psanpr"
3aganus M]3 8
"PSI,Z[I)I"
- TECTHpOBaHHE
HWroro no pazaeny 0,3 26,5
8. Teopust GpyHKIMU
KOMIIJIEKCHOT'O MIEPEMEHHOT0
- U3yuYCHHE
TEOPETUYECKOTO
8.1 MHOXecTBO P - 3alUTa
Mmarepuana,
KOMIIJICKCHBIX YHCEII. HHIMBU1YaJILHOTO
®DopmbI 3anmucu ~ BBITIOJIHEHHE JIOMAITHEero
P 0,01 28 WH/IMBUTYaJIHOT OIIK-1.1
KOMILJIEKCHOT'O YHCIIa. 3amanusa M]3 9
0 JIOMAIITHETO "
Onepanuu Hax Kowmmekcurie
3amaausg M]3 9 "
KOMIUIEKCHBIMH YUCAJIMU " qucia
Kommrekcabie
gucna"
- U3yuYCHHE
TEOPETUYECKOTO
- 3aImTa
Marepuaia, WHAWBUIYAIEHOTO
8.2 INousTHE QyHKIUH - BBIIIOJIHEHHE Y
KOMIUIEKCHOTO WH/IMBUTYaJIHOT JIOMAIIHEro
3amanus MJ13 10
TIEPEMEHHOTO. 0,1 14,2 0 JOMAIIHEro " A A OIIK-1.1
DneMeHTapHbIe
DneMeHTapHbIe QYHKINU 3amanus U3 10 PP
KIIT "DneMeHTapHBIC y
KOMIUIEKCHOTO
(yHKIMH "
TIEPEMEHHOTO
KOMIUIEKCHOTO
HepEeMEeHHOro"
- U3yUCHHE
TEOPETUYECKOTO
- 3ammra
MaTepuania,
WHIUBUYAIILHOTO
- BBITIOJTHCHHE
8.3 Ipenen, HeMPepHIBHOCTH - JTOMAIITHETO
OKIL JUBHILY sajanns UJ13 11
0,1 8,1 0 JOMAIIHETO " OIIK-1.1
Juddepenuupopanue u Juddepenuupona
samganusg U3 11
unrerpuposanue OKII " HUE U
Huddepenupon
AHIC 11 HHTETPUPOBAHUE
OKIT"
WHTETPUPOBAHUE
OKIT"
- U3y4YeHHE
N TEOPETUYECKOTO
8.4 Ps1bl B KOMIUIEKCHOM - 3almTa
MaTepHana,
TIOCKOCTH. WHIUBUYaJILHOTO
- BBIMTOJIHCHHE
Yucnossle psiabl. Psg S — JOMAIIHEro
Teitnopa. Psix Jlopana. 0,1 4 Y saganus UJ13 12 OIK-1.1
Knaccuduxkarms 0coObix 0 ZloMaIrHero "Panel B
3ananus UJ13 12 .
TOYEK. " KOMILJICKCHO#
Psaer B "
Beruet GyHKIMN . MJIOCKOCTH
KOMIUTIEKCHOM
IIOCKOCTH"
Hroro no pazneny 0,01 0,3 54,3
9. Teopus BeposiTHOCTEH
- U3yuYeHHE
TEOPETUIECKOTO
9.1 DileMeHTHI P
KOMOMHATOPUKH Marepuana,
PHKH. 0,01 0,1 8 - HHTEPAKTHUBHOE - TECTUPOBaHUE OIIK-1.1
Pasmemenus.
TECTHPOBaHHKE,
IlepecranoBku. Couetanus
BBITIOJIHEHHE

HPaKTUIECKOTO




JOMaIIHEro

3aJjaHusA
. - U3y4eHHe
9.2 Ciry4aiiHble COOBITHSI. i
. TEOPETUYECKOTO
Anrebpa coObITUil.
MaTepHaa,
Teopewmsl croxeHus,
. - TECTUPOBaHUE, - TECTHPOBAHUE,
YMHOXCHHA BEPOATHOCTCH. BBIIIOJIHEHHE 3ammra U/13 13
VYciioBHAs BEPOSITHOCTb. 0,01 0,1 10 " J OIIK-1.1
WH/MBUAYaJIEHOT Crnyuaiinble
IlomHas BEPOATHOCTS. "
Doy BepryIL 0 JOMAIIIHETO coOBITHS
PMYyZa bEPHYJLTH, samanms /I3 13
npubmkenus [lyaccona, " .
Cryuaitasie
Jlanaca. "
COOBITHS
9.3 CnyuaiiHble BETUIHHEI.
JlckpeTHbIE U
HernpepsiBHbe CB. Psn - U3y4YEeHHE
pacripenenenus, GyHKIHS TEOPETUYECKOTO
pacripesiesieHus, IIIOTHOCTh MaTepuaa,
pacmpeneneHus. - BBITIOJTHEHHE - 3amuta /13 14
MaremaTHyeckoe 0,1 10 | uHAMBHAYaANBHOT "Cny4aiiHpie OIlK-1.1
OXXHJaHHE, TUCIIEPCHS, 0 JIOMAIITHETO BEJIMYHHBI"
HavaJbHBIE U LICHTPAJIbHBIE 3amanus UJ13 14 "
MOMEHTHI. M3BecTHbIE Crnyuaiinble
pacnpezeneHusl. BEJIMYHUHBI"
3aKOHBI OOJIBIINX YHUCEIL.
Mmuoromepnsie CB.
Hroro no pazneny 0,02 0,3 28
10. DneMeHTHI MaTeMaTHYeCKON
CTaTUCTHKHU
- U3y4eHHe
TEOPETUYECKOTO
Mmarepuaia, - 3aIlUTa PacyeTHO-
- BBIIIOJIHEHHE rpaguuecKoi
aCueTHO- a6ots! PT'P 1
10.1 I'enepanphas P . p"
rpadudeckoit [lepBrynas
COBOKYITHOCTb ¥ BBIOOpKA.
CraTHCTHYECKHE OLICHKH padotel PIP I obpatotia
0,01 0,1 2 "IlepBuunas pe3yJIbTaTOB OIlK-1.1
napameTpoB
o0paboTka 9KCIIEPUMEHTA.
pacripeneneaus. Toueunsle
pe3yabTaToB Uucnossie
W MHTEPBaJIbHbIE OLIEHKU
9KCIEPUMEHTA. XapaKTePUCTUKU
UYucnossie TeHEPaIbHBIX
XapaKTePUCTHKHU mapameTpoB"
reHEepaIbHBIX
mapameTpoB"
10.2 JloBeputenbHble
MHTEPBAJIbI 715 TAPaMETPOB
HOpPMAaJIbHOTO - U3y4eHHe
acripenenenus. Ilonsrue o TEOPETUYECKOTO
pachpea P - saura PP 2
KPUTEPHSIX IPOBEPKU MaTepHaa, "MposepKa
CTAaTUCTUYECKUX TUIIOTES. 0,01 0,1 2 - BBITIOJIHEHHE POBCp OIIK-1.1
W CTaTUCTHYECKUX
Kputnueckas obnacrtb, PI'P 2 "[IpoBepka "
TUIIOTE3
YPOBEHb 3HAYUMOCTH, CTaTUCTHYECKUX
MOILHOCTb KPUTEPHS. runores"
Kpurepuii cornacus
IIupcona
10.3 ®ynkunoHanpHas - U3yYCHHUE
3aBHCUMOCTb U perpeccusi. TEOPETUYECKOTO - 3amura PT'P 3
Kpussie perpeccum. MaTepuana, "BrsicHenne
Bp160pouHbIi KOG PHUITHEHT 01 2 - BBIIIOJIHEHHE KOpPPEJSAIMOHHON OIK-1.1
koppensiuu. OnpeneneHue ' PIP3 3aBUCHMOCTH '
MapaMeTpoB JIMHEHHOM "Brisicnenne HU3MEPUMBIX
perpeccun MeTo10M KOpPPEJSLIMOHHON NpU3HAKOB"
HaMMEHbBIIUX 3aBUCUMOCTH




HU3MCPUMBIX

KBaJIpaToB
o TIPU3HAKOB"
HWroro no pazaeny 0,02 0,3 6
11. DneMeHTHI OepaioHHOTO
UCYHCIIEHHS
Wzyuenne becena no
TEOPETUYECKOTO OCHOBHEIM

11.1 DnemeHTHI MaTepuaia TMOHATUSIM U

0,01 01 | 02 p OITK-1.1
OTIEPALMOHHOTO HCYHUCIICHUS BBITTOJTHEHHE OTIpEICIICHHUSIM

JIOMAIIIHETO 3amura JoManiHei
3aJlaHus padoThI

HWroro no pazaeny 0,01 0,1 0,2
Htoro 3a cemectp 4 6 2554 9K3aMeH
Hroro no aucumruinye 4 6 255,4 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsle 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT IpenojaBaTess K OakaiaBpy.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

[TpakTHueckoe 3aHsATHE, IOCBALLIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUHN U HaBBIKOB
110 NPEAJI0KEHHOMY aJIFOPUTMY.

2. TexHonoruu npoOJIEMHOT0 00ydeHHs — OpraHu3aIys 00pa3o0BaTEILHOTO MpoIecca,
KOTOpas MpearnosaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYalUi JJIs1 CTUMYJIUPOBAHUS aKTUBHOW TIO3HABATENILHON AEATEIbHOCTH
0akanaBpoOB.

@DopMbl yUeOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTHM ITPOOIEMHOI0 00y4eHus:

[TpakTryeckoe 3aHsATHE B POpME NIPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
Harnpas-JIEHHasl Ha pellleHue KOMIUIEKCHOM yueOHO-1103HaBaTeIbHOM 3a/1a41, TpeOyrolel ot
CTYJCHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUYECKUX HaBBIKOB.

3. IHTepaKkTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas IPEIoJaracT akTUBHOE U HEJIMHEWHOE B3aUMOJICHCTBUE BCEX YUYACTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JTMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTeIbHOIO PE3yJIbTaTa.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—TIPOBOKALIUSA (U3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3aIlIaHUPOBAaHHBIMU OIIMOKaMHM), JIeKLUsA-0ece1a, JeKIUSI-TUCKYCCHs], JeKIHs-IIpecc-
KOH(EpEHIIHS.

4. npopmallioHHO-KOMMYHUKALMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3anys 00pa3zoBaTeIbHOIO MPOLECCca, OCHOBAHHAS HA IPUMEHEHUH IIPOTPAMMHBIX Cpell
U TEXHUUYECKUX CPEACTB pabOThI ¢ MH(pOpMaruei.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATELHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecieYeHne TUCHUIIMHBI

a) OcHoBHas JIuTepaTrypa:

1. Munayes, B. C. Boiciiast marematuka : yuebnuk / B. C. IllunaueB. — Mockaa :
NH®PA-M, 2024. — 479 c. — (Beiciiee obpazopanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/2085943 (mata oopamierus: 08.04.2025). — Pesxum
JOCTYTIA: TI0 TIOATIHCKE.

2. Maremaruka : yue6Hoe mocooue / FO. M. Jlanunos, JI. H. Xyp6enko, I'. A.
Hukonosa [u ap.] ; moxa pen. JI. H. XKypGenko, I'. A. Hukonooii. — Mocksa : UTH®PA-M,
2022. — 496 c. — (Bricmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1818645 (nata



obpamienus: 08.04.2025). — Pexwum qocTyna: mo moamnucke.

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. Maremaruka B mpuMepax 1 3ajadax : yueo. mocooue / O.M. Jlertsapena, JI.H.
Kypbenko, I'.A. Hukonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UH®PA-M, 2019.
— 372 ¢. — (Bricmiee o6pa3oBanue: bakanaspuar). - ISBN 978-5-16-011256-5. - Tekcr :
anektpounsiid. - URL: https://znanium.com/catalog/product/989802 (nata obpaiueHus:
02.04.2024). — PexumM HOCTYyIIA: 11O TOAIHKCKE.

2. ®uxtenrodspll, I'. M. OCHOBBI MAaTEMAaTHYECKOTO aHAIN3a : YYCOHUK : B 2 YacTsIX /
I'. M. ®uxtenronbi. — 11-e usn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacte 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TekcT : 31eKTpoHHBII // JIaHb : 37EKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (nata oOparieHwust:
02.04.2024). — Pexxum ocTyma: AJis aBTOPU3. MOJIb30BATEIICH.

3. ®uxrenronsl, I'. M. OCHOBBI MAaTEMaTHYECKOTO aHAJIN3A : YIEOHHK : B 2 4acTAX /
I'. M. ®uxtenronbi. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : 31eKTpoHHbIH // JIaHb : 3JIEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (nata oOparieHwust:
02.04.2024). — Pexum ocTyma: Juis aBTOPHU3. MOJIb30BATEIICH.

4. lllumaues, B. C. 3agadnHuk 1o BeICHICH MaTeMaTuke : yueoHoe nocodue / B. C.
HIunaue. — 10-e u3n., crep. — Mocksa : UTHOPA-M, 2024. — 304 c. — (Bricmiee
obpaszoanue). - ISBN 978-5-16-010071-5. - Tekcer : anekrponnsiid. - URL:
https://znanium.com/catalog/product/2124772 (nata oopamienus: 02.04.2024). — Pexxum
JOCTyMA: 10 MOJIUCKE.

B) MeTtoanueckue yKa3zaHusi:

1. AbpamoBa, I.M. DneMeHTbI BEKTOPHOU aiareOpbl U aHATUTUYECKON T€OMETPUU:
MeTtoauueckue ykasanus Juist cTyieHToB | kypca Bcex cnenuanbHoctein. — MI'TY, 2008. —

16 c.

2. AkmanoBa, 3.C. Heonpenenennslii unterpan: Tetpaas-koHcnekT — MI'TY, 2008. —
23 c.

3. Baxpymesa, . A. Kpussle u nmoBepxHocTH 2 nopsiaka. [lonsipHas cucrema Koop-
nuHart. [Ipaktukym — Marautoropek: 'OY BITO «MI'TY um. I''1. Hocoay, 2009. — 19 c.

4. T'opsiueBa, H.A. Teopust pyHKIMH KOMIUIEKCHOTO TEpEeMEHHOT0: Metoauueckue
YKa3aHUs ¥ BapHaHThl MHIMBUyaIbHBIX 3aJJaHUM ISl CTY/IEHTOB BCEX CHEIMAIIbHOCTEH —
Maruurtoropck: 'OV BIIO «MI'TY um. I''1. Hocoay, 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbIN HHTETPAT: METOJUYECKUE YKa3aHUs ISl CTYJEH-TOB
— Marunutoropck: 'OY BIIO «MI'TY um. I'"'1. Hocosay», 2010 — 12 c.

6. I'paueBa, JI.A. DnemMeHTHI JIMHEHHOM anreOpbl, BEKTOPHOU ainreopsl U
aHaJIMTUYECKOU reoMeTpun: YueOHoe nocodue. - Marauroropek: 'OY BITIO «MI'TVY um.
I".1. Hocosa», 2010 — 63 c.

7. I'yruna E.M. JlabopaTopHbIii mpakTHKyM 10 cTatucTke ¢ npumeHenneM EXCEL:
Mertona. ykas. /Ui 1a00opaTOpHBIX paboT 10 MaTEMAaTUYECKOI cTaTHCTUKE.- MarHUTOrOPCK:
I'OVY BIIO «MI'TY um. I''1. Hocosa», 2009 — 40 c.

8. U3ocoB A.B. I'apmonnueckuii ananus: Meronndeckue yka3aHusl U BApUaHThI
3aJJaHUN JJI1 CAMOCTOSITENIbHON pabOThl M KOHTPOJIS 3HaHU cTyaeHToB. — MI'TY, 2009. — 24
c.

9. Makcumenko, M.A. CoObiTus 1 BeposaTHOCTh. YacTh 2: Meron. ykas. -
Maruuroropck: 'OV BIIO «MI'TVY um. I''1. HocoBay, 2010. — 25 c.

10. Masiuenko, E.I1. IlpousBonnas u auddepennnan pynkuuu. [paktukym. -
Maruuro-ropck: 'OV BITO «MI'TY um. I'"'1. Hocosa», 2010. — 38 c.

11. Masiuenko E.I1. HccnenoBanue ¢hyHkiuit 1 moctpoerue rpaduxos. [Ipaktukym. —
Maruuroropck: 'OV BIIO «MI'TVY um. I''1. HocoBay, 2011. - 20 c.



12. CaBymikuna H.®. Kom6unaropuka. CoobiTHE U BeposTHOCTh. YacTs |:
KomOunaropuka. Anredpa coObiTrii: MeTo1. yKa3aHus Mo JUCHUIIIHHE «MaTteMaTukay s
ctyneH-ToB | kypca Bcex crenuanbHocTedt. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecnneuenue u UHTepHer-pecypcebi:

IIporpammHoe obecnevyenue

Haumenosanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 2007 |\, 135 o1 17.09.2007 Geccpouro
Professional
7Zip cB00OOaHO pactpocTpansemoe [10 6eccpoyHo
FAR Manager cB000HO pactpocTtpansemoe [10 6eccpoyHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JaAaHHbIX U I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

Hazpanue kypca

CcpUika

DnekTpoHHbIe pecypebl onbnuoreku MI'TY um. I'.H.
Hocosa

https://host.megaprolib.net/M
P0109/Web

HamuonannHas I/IH(I)OpMaLII/IOHHO'aHaJ'II/ITI/I‘-ICCKaSI

cucremMa — Poccuiickuil HHAEKC HAaYYHOI'O HUTHUPOBAHUS
(PMHLY)

URL:
https://elibrary.ru/project_risc.
asp

DJekTpoHHas 0a3a mepruoIuUecKux u3nanuii East View
Information Services, OOO «1IBUC»

https://dlib.eastview.com/

9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUIMIMHBI (MO1YJIs1)

MaTepHaHBHO-TeXHquCKOG obOecreyeHne JUCIHHUIIIIMHBI BKIIIOYACT:




Y4eOHble ayAUTOPHUH IS TPOBEICHUS 3aHATUH JICKIIMOHHOTO TUMa: [lepcoHanbHbII
KomibioTep (mim HOyTOYyK) ¢ makerom MS Office, ¢ BeixogoM B IHTEpHET | ¢ IOCTYIIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNIbHYIO cpely yHUBepcuTeTa. [locka,
MYJIbTUMEAUNHBIN TPOEKTOP, 3KpaH. MynbTUMEIUNHBIEC TPE3ECHTALIMU K JICKIUSAM, Y4eOHO-
HarJIsJHbIe TOCOOMS

Y4eOHble ayIUTOPUU AJIsl IPOBEIACHHUS TaOOPATOPHBIX (IPAKTUUECKHX ) 3aHATHH,
IPYMIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIMI, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON
arrecraiuu: [lepcoHanabHbie KOMIbIOTEPHI ¢ TakeToM MS Office, ¢ Beixogom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.
Komruiekc nabopaTopHbIX (IPaKTUUYECKHX ) padoT, TECTOBBIX 3aJaHUM JJIsl IPOBEICHUS
MIPOMEXKYTOUYHOTO U pyOEKHOTO KOHTPOJIS.

[TomerieHus st caMOCTOATENbHOM paboThl 0Oydaromuxcs: [lepconanbHble
kommbioTephl ¢ makerom MS Office, ¢ BbixogoM B IHTEPHET 1 € JOCTYIIOM B 3JICKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA.

[Tomemenue s XpaHeHUsI U TPOYUITAKTUIECKOTO 00CTYKUBAaHUS y4eOHOTO
obopynoBanusi: CTeuiaxu A XpaHeHHs y1eOHO-HATIISIIHBIX TOCOOH U yueOHO-
METOJINYECKON JOKYMEHTAIUH.

Y4eOHO-MeTOAMYECKOE O0eceyeHre CAaMOCTOATEILHON PadoThI 00y4aloIUXCs

ITo mucrunnuue «MaTteMaTuKa npeaAyCMOTpPCHA ayJUTOPHAA U BHCAYAUTOPHAA CaAMOCTOATCIIbHAA pa60Ta 06yqafonmxc;1.

IIpuioxkenue 1

AynutopHas caMocCTOsiTeNbHas paboTa CTYJEHTOB MpEAIojaraeT peleHue KOHTPOJIbHBIX 3a/ad Ha TMPAaKTUYECKUX 3aHATHUSX.
CamocrosTenbHas AoOMallHAsA paboTa CTYJEHTOB HpeAroiaraeT BhIIIOJHEHHE UHIAMBUIYAIbHBIX TOMAIIHUX 3a/laHuil u TectupoBanue. Hampumep,
npeioxkeHo 14 MuauBuayanbHBIX JOMAIIHMX 3a/laHus, [B€ ayAUTOPHbIE KOHTPOJbHBIE pabOThl, TPU pacueTHO-rpapuueckue padoThl,

MHOTI'OYHUCJICHHBIC TCCTHI.



Nunusunyansaoe nomanraee 3ananue MJ13 Ne 1 «JIunelinas anrebpa: MaTpHIIBI, ONPEISITUTEIIH, METO bl PEIICHUS CUCTEM JIMHEHHBIX YPABHCHHIN
AKP 1 «MccnenoBanue cucTeM JIMHEHHBIX YPaBHEHUM»
N3 Ne 2 «BekropHas anredpa. AHaIUTHYECKasi TEOMETPUSI»
NJI3 Ne 3 «BBeaenue B MaTeMaTHYECKHUI aHAINU3: TIpeiesl (YHKIMH, HETIPEPHIBHOCTHY
AKP 2 «/ludpdepennumanbHoe HCUNCICHUE
GYHKIIMH OTHOM TTEPEMEHHON»
N3 Ne 4 «OnpeneneHHbld HHTETPAI U €TI0 NPUIIOKEHUS»
N3 Ne 5 «luddepennnanbHoe U HHTETpalIbHOE UCUUCIIeHNE (GYHKITMN HECKOJIBKUX MEPEMEHHBIX)
N3 Ne 6 «O6bIkHOBEHHBIE TU(depeHIaTbHBIE YPaBHEHUS IEPBOTO MOPSAKA
NJ13» No 7 «JIH]] BpICIIINX MOPAIKOB C MOCTOSIHHBIMU KO3 durienramu. Cructemsl uddepeHInaaIbHbIX YpaBHEHHID)
W3 Ne 8 «Psiabi»
N3 Ne 9 «KomriekCHbIE YncCiIay
N3 Ne 10 «DnementapHble QyHKINN KOMIUIEKCHOTO IEPEMEHHOT0)
N3 Ne 11 « Tuddepentponanne u nunterpupoanue OKID»
N3 Ne 12 «Psibl B KOMITJIEKCHOU TIIIOCKOCTH
N3 Ne 13 «CnydaiiHble COOBITHS»

N3 Ne 14 «CnyyaiiHble BETUUUHBI»

IIpuMepHBbIe BADHAHTHI YKA3aHHBIX padoT

Jluneiinas aareopa

1. Pemmuts MatpuuHoe ypaBHeHue X+3(A-B)=4C, rae

o 3) o3 (5 Y



-1 56 7 2 3 -1 4)(2
. Bremmonuuts geiicteug | 3 4 2 1| 3 +5 2 3|3}
0 7 8 2 1 1 -2 3)\4
1 2 3
. Beraucnurs onpenenurens (2 0 4
5 6 7
1 1 2
. Haiitu o6parayro matpury A, ecmn A=|2 -1 2],
4 1 4
. Pemmth cuctempl MMHEHHBIX anredpanyecKux ypaBHeHUH 1o Gopmynam Kpamepa, MaTpuuHbIM METOI0M, MeTOAOM [ aycca:
3X, +4X, +2X; =3 X + X, —X; =36
A) 12X, =X, =3X; =-3 B) 1% —X, +X; =13,
X, +5X, +X; =2 2%, + X, + X, =7

. Pemmnts cucremy meronom ["aycca

X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; — X, +3Xg =2
3x, +3X, +5%, —2x, +3%x; =1~
2%, +2X, +8X; —3X, +9X; =2

. PemmTs cuctemy oqHOPOAHBIX YpPaBHEHHUN

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



=
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BekTopHas anredopa

JlaHbl KOOPAMHATHI BEPIIMH NUpaMuabl AAAA, @ A (ZL' 3 6), A, (2; 2;1), A (—ZL' 0;1), A, (—4; 6; —3). Haiitu:
1) nuny pebpa AA, ;

2) yroa Mmexay peOpamu AA, B AA, ;

3) yron Mexay pedbpom AA, U rpaHbio AAA;

4) mnowaap rpanu AAA;;

5) o0beM nupamMuabL.

AHaJuTHYeCKas reomMeTpus. Kpanle 2-ro nmopsaKa

B Tpeyronbauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) nHaiitu nnuHy OMCCEKTpHUCHl yriia A, €clii M3BECTHO, YTO OHMCCEKTpuca JEIUT
IPOTHBOJIEXKAIYIO CTOPOHY Ha YaCTH, IPOMOPLHUOHATIBHBIC JUTMHAM MPHIIEKALINX CTOPOH.
B kakoii Touke npsimasi, mpoxoasmas yepe3 Touku A(3,-2) u B(-1,2), nepecekaet och Oy.
Haiitu pacctossHue Mexay npsmeiMu 4x-3y-7=0 u 4x-3y+3=0.
Hamnucath kaHOHMYECKHE M TApaMETPUIECKUE YPaBHEHUS MPSIMOA, poxo el yepe3 Touku M(2,1,-1) u K(3,3,-1).
[TpoBectu npsmyto yepes Touky A(2,0,-1) nepneHIukyaspHo miaockoctu 3x+4y-z+4=0.
[TpoBecTy TUIOCKOCTH Yepe3 Touky A(2,0,-1) mapamiensHo TuiockocTr 3x+4y-z+4=0.
[TpoBectu miockocth uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jlokasarp, 9TO MPSIMbIE B3aMMHO TEPIICHAUKYISPHBIL:
X y-2 2z 3X+y-52+1=0
1~ -2 3 " ]2x+3y-82+3=0.

HOKaSaTB, 4TO IMPAMBIC MMapalJICIIbHBI:
x+2 y-1 z . X+y-z=0
X—y—-57-8=0

3 -2 1



10. Haiitu yron mexay npsiMoi, mpoxoasuie uepe3 Touky A(-1,0,-5) u Touxy B(1,2,0), u muiockoctbio x-3y+z+5=0.
11. OmpenenuTh TUI | HOCTPOUTH JIHHUIO:
x? —9y? +2x+18y+73=0
2x% +3y% —4x+6y—7=0
y? —4x—-2y—3=0

y_3x—3
2X+5

y =—6+,4(x—3)*>-100

Beenenne B MaTeMaTH4YeCKHIl aHAJIN3

1. Haiitu npenensl QyHKINA:

. 2x° +x° +5 i x*-3x-2 fim YX+1-2. fim L= C0S 4X.
xm 3 _ ’ anjl 2 _y_ ! xILrC]% ! xILr(]) .
3x°—x+1 XS—=Xx-2 Vx=2-1 2X-tgx
— X i+7
lim x-(vx*+1-x); Iim[zx ! : lim(1-4x)3 Iimln%;zx).
X—>+0 x>0\ 2X +1 x—0 x—>0 @ _1

2. HccnenoBaTh Ha HCMIPEPBIBHOCTD, HaAlTH TOYKU pa3pbiBa, CACIATb YCPTCIK:

) X+4, x<-1,

a)y =4%%; 6) y=4x2+2, —-1<x<1,
2%, Xx>1.



JAuddepenunanbroe ucuncieHne GyHKUUM 0JHON NepeMeHHO

Haiitu npon3BoaHbIe QyHKITHIA:

2X:'1+3Ctg§; y=(4x-}-5)§/x72 ; y2—X3 +10yx =0.
X

y:earct93x+\/;.sin2 3X, y

Haiitu nuddepennman Gyaxmmm:

y=|ntg§+arcsin45x.

Haiitn mpon3BoIHBIE IEPBOTO ¥ BTOPOTO NOPSAIKOB:
{x =arcsint,

y=In(1-t?).’

o 2
Haiitu YpaBHCHUS KACATCIbHBIX K napa6one y=X —4X+6 B TOYKaX, OpAMHATBI KOTOPLIX PAaBHBI 3.

HaiiTi Hanborbliee 1 HanMeHblee 3HadeHns Gpyakmun Y = 2X+6—33/(X+3)® Ha orpeske [— 4; — 2]
Haiiti uHTEpBaIBI BO3pacTaHus, YOBIBAHHS, SIKCTPEMYM ()YHKIMH
2x?

x2+3°

Haiitu acumntoTsl rpaduka GyHKINN
3
X
x> +1

y:

HaiiTi uHTEpBabl BRITYKIOCTH, TOUKHU Neperuda rpaduka GyHKIUN
_y2
y=x-e"

[TpoBecTu noaHOE uccnenoBaHue PyHKINUN U TOCTPOUTH Tpaduk




HNuTerpajnbHoe ucuncjieHue PyHKUMMH: HeonpeaeJeHHbId HHTErpaJl

1. Haiitu HeonpeenéHHbIC HHTETPAIbI:

X2+5X—\/;+2 . : cosXx 5x -2
a) .[ X2 dx, 0 IS'n(3X+1)dX’ B) J.sm xe™dx, Ix2+4x+5 ’
) J'de e) Ixsin(2x)dx, K) Ixarcsin xdx, 3) f—dxs_l X,
VXx? —6x+13 o+l

)J.—X_3 dx, K) I - cosx+1 dx , M) J.sin42xc0532xdx, H) Icoszxsin4de,
sin X+ Ccos X —2

Jx 2, 2—1I '
'f\/;il H)-[ Xx4 o p)fe_fﬂx-

Ol'lpelle.]'leHHl)Ii/i HHTErpajJ u €ro npujaioKCHusA

2. Haiitu onpenenéHHble HHTErpaJIb:

a) T\/sin X COS Xdx 6) 'e[ dx ) jx+ X dx ) jx“ In xdx
- B e— T y
0 , 1 X(Inx +1) ’ 0X4+5 ’ 1
Il) ﬂJ/.4 dX j.
+ cosx(L+cosx)’ : 1/(8 x2)®
3. Haiitn HecoOCTBEHHBIC UHTETPAITHI:
T dx T dx S dx
a) |— , o) | ——, —— .
) Jl.x2 ) _J;x2+4x+10 ") J;xz—3x+2



4. Haiitu miomaap 00JacTH, 3aJaHHOM JIMHUSAMHU: Y = x? -1, y=2Xx+2.

5. Haiitu anuHy KpuBOH, 3a1aHHON YpaBHEHUSIMMU:

4(2 —Cos 2t
a) y=Inx,/3<x<415, 5) :{(cost cos 2t)

4(2sint —sin2t) '

6. HaiiTi 06bEM Tena, 06pa30BaHHOrO BpaleHHEM obmactn Y = X°, Y = Jx BOKpyT ocu OX .

*

. o . 3
7 . HaiiTu KpUBOJIMHEWHBIC MHTETPAJIBI IO KPUBBIM L, 3aJaHHBIM B I€KapPTOBBIX HJIM MOJISIPHBIX KOOPAMHATAX: Q) jydl yLiy=x7,0<x<1,
L

0) jzdl,L:x=tcost,y=tsint,z:t,0£t£2,
L

B) J.w/x2+y2dl ,L:r=acosp,0<x<1.
L

JMuddepeHunaibHoe U MHTErPaAJIbHOE HCYHCIEHHE (PYHKIMN HECKOJIbKHUX NepeMeHHbIX

In(x*y)

Jy=x
y

1+x2

1. Haiitu 1 mocTpouTh 06JaCTh ONpeieNneHust QyHKUUU Z =

2. Haiitu yacTHBIE Tpon3BOIHBIE GYHKIMK Z = X-arcty
3. Haiitn npon3BoIHYIO COXKHON QyHKIMK Z = X’y —Yy?X,rae X=UCOSV; y=usinv.

4. Haiitu npou3BoOIHBIE % 51 % HesBHOM yHKIIM € —Xx’ysinxyz =0 .
X y

5. Haiiti skcTpeMyM (yHKIIMH ABYX MepeMeHHBIX Z =4(X—Y)—X* —y?.
6. Haiitu nBoiinoii unTerpan no odxactu D, orpanndyeHHON TUHUAMU:



ﬂ(x—Zy)dxdy, D:x=0,y=2x* x+y=3,
D

4 X
7. VI3MEHUTH MOPSIOK UHTETPUPOBAHUS: J. dx .[ f(x, y)dy.
2 1/x

y
ydy I dx.

1-/1-y?

8. IlepeiTu K NOJISPHBIM KOOPAUHATAM U BBIYUCIIUTD:

O ey

OO0bikHOBeHHBbIE M (] PepeHIHAIBbHbIC YPABHECHUS
1. HaliTi o0muii maTEerpalt wim odiiee penieHne qudepeHInaILHOr0 YpaBHEHUS MIEPBOTO MOpsIKa (B IpUMepax T'), 1) pemuTh 3a1aqy Komm):

X% 4+ 2xy —5y?
2x% —6xy

a) VA—Xx*y' +xy° +x=0, 6) 20xdx —3ydy = 3x’ydy —5xy’dx, B) Yy =
- =i 2 ! = 2
{y Yy COS X =sin x’ {xy +y=Xxy 0 ldx—Xerldy:O.
X

y(0)=-1 y) =1 X2

2. Haiitu o61ee pemenue quddepeHaabHOro ypaBHEeHU:

a) y'"xInx=y",6) (L+x*)y"+2xy’' =12x>.

y" =2sin® ycosy
T, .
yh=2.yM=1
4. Haiitu oOuiee pemenue auddepeHnnaibHoro ypaBHeHus (B mpuMepe 1) pemuTs 3anady Komm):
a) y'"—4y" +5y' =6x*+2x-5, 6) y"'+2y" -3y’ =(8x+6)e*,

3. Haittu pemenune 3anaun Komm:

B) Y —4y'+4y=e**(cosx+3sinXx), r) Yy —64y’ =128c0s8x — 64e**,



) y"+y=1/sinx
! y(z12)=1,y'(z12)=nrl2 "

Psaabl

o0

1. Jloka3aTb CXOAMMOCTb U HAlTH CyMMY psizia 22—2 .
2 N”+N-—

2. MHccnenoBarh Ha CXOJAMMOCTD PSIIbI:

N isinwnﬁdﬁ 6 i%m(%J ) in!((zgr;;l)! = i

n=1

Y ; (3n +1),/In(n +5)

3. UccnenoBaTh psiibl Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJAUMOCTD:

) ismn\/_ 6 i (-1)" Z( D"@n+1)

“nin(n+1) ~ ~ 4 3n+2

4. Haiitu cymmy psana Z )

———— ¢ tou”ocTthio 70 0.001.
~4"(2n+1)

5. Haiiti 0651acTh CXOAMMOCTH CTEIIEHHOTO psija:



= (-D"2"(x+1)" = 4" (x —3)%" D" (X+2)2n+l
V2 aee 0 O & g 02 '

6. Paznoxuts Qynkuuio B psig Teitnopa no creneHsm X

a) B3+e™)*, 6) 7/(12+x—x)?, B) In(1—x—20x%).

0.5
7. Beraucnuth uHTErpai ¢ TouHocThio A0 0.001: a) I

0.2
6) [sin(25x*)dx.
0

0 V1+ X

DJieMeHThI TAPMOHMYECKOro aHaau3a. Psabt @ypbe

1. Pa3noxuts B psig Pypbe QyHKIHIO, IEPUOAUYCCKYIO C IEPUOJIOM 277 , 3aJaHHYIO Ha oTpe3ke [—, 7] dhopmysoi

X+7mx,—7<X<0
f(x):{ )
7, 0<x<~«

2
X", =
2. Paznoxuts B psx Pypbe GYHKIHIO, IEPHOANIECKYIO C IEPHOAOM 4, 3aaHHyro Ha otpeske [-2,2] dopmymnoii f(X) = {

= O
IA
>
IA

W X
IN
>
IA
w

3. Pa3noxuts a) B psili MO KOCHHYCaM 1 0) B psizt 10 cuHycaM (yHKIUIO, 3a1anHyio Ha otpeske [0,3] dopmymnoit f(x) =

N ‘

DJIeMeHThI TeopuM (PYHKIUH KOMIJIEKCHOTO NepeMeHHOro



1. HaiiTu Bce KOMIUIEKCHBIE 4YHCNA, YIOBIETBOPSIONIME 3aJaHHBIM  YCIOBMAM z° —z° =7Z° . HalienHble 4Yucna 3anucath B
TPUTOHOMETPHUUYECKON U MOKa3aTeNbHON popMax.

LT

- - 1_|7 - -
2. Beruuciuts 3HaueHus Gynkiwmii: cosi, IN(3+4i),e 2, arcsini.
Haiitu kopHu ypaBHenus SiNZ = 3i u u300pasuTh X HA KOMILUIEKCHOMN IIOCKOCTH.

y Z
4. Haiitu 06pas munun | mpu oToGpakennn W= ——.
Z—1

Cayuaiinblie cOObITHS
3amanmue 1.
OnBIT — U3BJICUCHUE ICTAIH U3 SIIUKA, B KOTOPOM HAXOATCS H3AeNus TpeX copToB. COOBITHS: A — «HM3BJICUCHA JIeTallb IIEPBOTO COpPTay; B —
«U3BIICYEHA JIETallb BTOPOTro copTay; C — «M3BJIcUEHA JIeTalb TPEThEro copray. Yto npeacrasisitor cobdoit coositust A+B, A+C, AC, AB+C?

3amanmue 2.
Fapnepo6nmua BbIaJia OIIHOBpeMeHHO HOMepKI/I '-IeTI)IpeM JJuIaM, CaaBIIIuM B rapzlep06 CBOM HUIAIIBI. HOCJIG 3TOro OHa nepenyTaJIa BCC HIIAIIBI 1
noBecusia uX Hayraa. HallTu BeposSTHOCTHU CIEIYIOMIMX COOBITHIA:

A — «kaXJ10My U3 YETBIpEX JIUII rap1epoOIIUIia BEIAACT €r0 COOCTBEHHYIO MUY,
B — «poBHO Tpu JMIIa MONTYyYaT CBOM LUISIIBIY;

C- «POBHO ABa JIMIIAa IMOJIy4aT CBOU HIJIAIIBD».

3ananme 3.
BepositTHOCTh nONaganus B 1e1b Ipu oaHOM BeicTpene paBHa 0,001. Haiitu BeposTHOCTH MoNagaHus B LI€Ib ABYX U 0oJiee Mmyib, €CIH YUCIIO
BbICTpenoB paBHO 5000.

3aganue 4.
BeposTHOCTh M3rOTOBJICHUS M3/EIH, OTBEYAIOIIET0 CTaHAAPTy MPH JaHHOH TexHosnoruu pasHa 0,8. Halitu BeposaTHOCTb TOrO0, uTo M3 200 M3nenuit
CTaHJapTHBIMU OyayT: a) poBHO 150, 6) ot 140 1o 155, B) HE Menb1Ie 165.

3ananme S.
Tpu aBTOMOOWMIISI HalTpaBJIEHbI HAa IEPEBO3KY Ipy3a. BeposaTHOCTH HCIIPaBHOTO COCTOSIHUS NepBOro u3 Hux pasHa 0,7, Broporo — 0,8, TpeTbero —
0,5. Haiftu BeposITHOCTb TOTO, 4YTO POBHO JIBA aBTOMOOMJISI IPUTOAHBI K SKCILUTyaTaIuH.



CayuaiiHble BeJTMYUHbI
3ananue 1.

HezaBucrmblie OnbITH MPOAOIHKAIOTCS 10 IEPBOTO MOJIOKUTEILHOTO UCX0/1a, TOCIE Yero npekpamiatrcs. Hailtu psa pacnpeneneHus yucia
OIBITOB, €CJTH BEPOSITHOCTH TIOJIOKUTEIIBHOTO UCX0/1a IIPH KaXk1oM onbiTe paBHa 0.6.
3aganue 2

3amaH psja pacnpenencHus ciaydaiiHod BenmuunHbl X. HaiiTh Maremartwueckoe OXHUIaHWE, TUCIIEPCHI0 M CPEIHEE KBaJpaTHYECKOE
orkyioHeHue. [TocTponth QyHKINIO pacpeIeIICHuS.

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

Jlyis HempephIBHOM ciyyallHOW BENWYHMHBI 33a7aHa (YHKIUS pacrpeaeacHus F(X). Tpebyercss HaliTH TUIOTHOCTH pacmpesesieHus f(x),

MaTEMaTHYECKOE OKHUJAHUE, AMCIIEPCHUI0, CPEIHEE KBaJApaTU4YECKOE OTKIOHEHHE. BBIYMCINTH BEPOSITHOCTH TOTO, YTO OTKJIOHEHHWE CIy4daiHOU
BEJIMYMHBI OT €€ MaTeMaTHYECKOTO OKUAaHus OyneT He Oosiee CpeTHero KBaJpaTHIecKoro oTKIoHeHus. [locTponts rpaduk QyHKIHIA.

0 ., x<0
F(x) = 1-(1—c052x) , 0<x<”
2 2
1 :
X> =
2

3ananue 4.
Jlns HenmpephIBHOW CIIy4ailHON BENWYMHBI 3aJlaHa IUIOTHOCTh pacHpeeeHUs f(x) . TpeOyercs HaiiTu mapameTp a , (YHKIHUIO

pacrpeaciICHUA F(X), MAaTEMAaTUYCCKOC OKUIAaHNUE, TUCIICPCUI0, CPEAHCKBAAPATHUICCKOC OTKIIOHCHHE.

0 , X<0
ax? , 0<x<?2
f(x)= 2
a-(4-x) , 2<x<4
0 , X>4
3axanue 5.

CrydaliHoe OTKJIOHEHHE pa3Mepa JeTald OT HOMHHAJIA paclpesieieHo 110 HOPMaJIbHOMY 3aKOHY ¢ mapamerpamMu a U o . CTaHZapTHBIMU
SIBIIIFOTCSI T€ I€TaNH, JUIsl KOTOPBIX OTKJIOHEHHs OT HOMMHAJIA JIEKAaT B MHTEPBAJIE (a —a;a+ a). 3anucatb GOpMyIy IJIOTHOCTH pacHpeeNeHHs 1



HOCTPOUTH IpaK MIIOTHOCTH PaCTIPEICTICHHUS.
CKOJIBKO HEOOXOIMMO U3TOTOBUTH JI€TalIeH, YTOOBI C BEPOSTHOCTBIO HE MeHee [ Cpeau HUX ObLIa XOTs Obl OJTHA CTaHAApTHAs?
a=0, 0=0.05 «=0.06; p=0.97

3aganue 6.

CpenHee 9rciio BI30BOB, TIOCTYIMAMOIINX HA CTAHITUIO CKOPOI MOMOIIHY 32 OJIMH Yac, paBHO 9. HaliTu BeposSTHOCTH TOTO, 4TO 32 20 MUHYT MOCTYIUT
a) Tpu BbI30Ba; 0) He OOJIee IBYX BHI30BOB.

Cucremsl cnyqaifmblx BCJIMYIHMH

3ananue 6.
3aKOH pacrpeneneHus] CUCTEMbl TUCKPETHBIX CIy4YailHBIX BEITUYHH (X,Y) 3aman Tabnuuei. Haiitn ko3 duuIueHT Koppelsiun ry #

BEPOATHOCTbH MMONAJAHUS CITYYaHON BETMUNHBI (X ,Y) B obmacte D.

X 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}

3amanmue 7.

3aj1aHa MIIOTHOCTh PACIPE/ICTICHHS CHCTEMbI IBYX CIy4ailHbIX Benu4uH f (X, y).
Haiitu koopduument A, xosduurent koppensuuu I, .

F(x,y)= A-(x+y)-e™ 606D 0<x<w
Y= 0 sne0on.D 0<y<oo

3amnanue 8.



CytouHast nOoTpeOHOCTb 3JEKTPOIHEPIMM B HACEICHHOM IYHKTE SIBIISIETCS CIy4allHON BEIMYMHOM, MAaTEMaTHYECKOE OXUAAHUE KOTOPOM
paBHo 3000 xBm/u , a nucnepcust paBHa 2500. OIIEHUTH BEPOSITHOCTH TOTO, YTO B OJIMIKAUIIIME CYyTKH PacXo]l SJIEKTPOIHEPTUU B STOM HACEICHHOM

nyHkte oyzner ¢ 2500 no 3500 kBm/u .
3ananme 9.
Hano: X,Y — cmyuaitaeie Benuuunbl, Y =3X +2, M(X) =2, D(X) =4.
Haiitu: M(Y), D(Y), k,,, 1,
3ananmue 10.
Cryuaiinas BenmuunHa X HMMEET HOPMAJIbHOE PAaCHpe/Ie/icHHe C HEM3BECTHBIM MAaTEMATHYCCKUM OXKHJIAHUEM @ W HEM3BECTHOMW JUCIICPCUCH

_ 1 &
o, . Tlo BeiGopke (X, X,,...,X,) oObeMa N BHMHCIEHO BHIGOPOYHOE CcpemHee X :—-ZXi . OnpenenuTs JTOBEPUTENBHBIN HHTEPBAT IS
n =

HEU3BECTHOTO MAPaMETPA PACTIPEICICHUST a , OTBEHAIOUINI 3aJaHHON JOBEPUTEIbHON BEPOATHOCTH « .
X =110; n=90; o =100; a=0.92.

PI'P1 — PI'P 3. MaTtemaTH4ecKkasi CTAaTHCTHKA
Jlanbl BEIOOPOYHBIE COBOKYITHOCTH JJISl ABYX CIy4alHbIX BEJIUYUH (M3MepsieMbIX Mpu3HakoB) X Hu Y :

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 27.5 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 54.7 21.2 53.2 24.6 S54.7 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 27.0 541

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 54.7 24.7 54.1 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 AaHHBIX. [IOCTPOUTH KOppEISIHOHHOE TMOJe M KOppesinuoHHyi0 Tabmuny. [locTpouTh smmupuyeckue
pactipenenenus coctapisommx X u Y . Haiftu aOconoTHBIE M OTHOCUTENIbHBIC YAaCTOTHI M HAKOIUICHHBIE YaCTOThl. HauepTuTh Moauron
¥ TUCTOTPaMMY YacTOT U HAaKOIUJICHHBIX YacTOT.

2. Haiitn BEIOOpPOYHBIC M WCTIPABICHHBIC OIEHKU IMApaMETPOB pacmlpeesicHus (CpeaHee, TUCIEPCHs, CPEAHEe KBAaIPAaTUYHOE OTKIOHCHHE,
aCUMMETpHUs, IKCIECC, MOJIa, MeIhaHa, KO3 PUIIMEHT BapHaIin ).

3. IIpoBecTH cTaTUCTHYECKYIO MPOBEPKY CTATUCTHUECKON TMIIOTE3b O HOPMAILHOM PACIIPEICTICHHH H3MEPSIEMOT0 MTPU3HAKA 110 CIICYFOIIHM
KPUTEpUSAM: a) CpeAHEeMy KBaJpaTUYHOMY OTKIOHEHMIO, 0) pa3Maxy BapbHUpOBaHUs, B) MOKa3aTesM HCIPABICHHBIX aCUMMETPUU U
sKclecca, r) kpureputo I[lupcona Xz (ypoBeHb 3HauuMocTH NpuHATH paBHbIM (0.05). B cinydae mpuHSATHS TUIOTE3bI O HOPMAJIbHOCTH
pacripeziesieHusi HallTH JOBEPUTEIbHBIE HHTEPBAJIBI JIJI1 MATEMAaTUUECKOT0 OKUJAHUS U CPETHEr0 KBAPATHYHOTO OTKIIOHEHHUS MPU YPOBHE
Hanéxuoctu 0.95.

4.

Haiitu u 3anucath B KOPPENAIMOHHYIO TaOJMIy YCIOBHBIE cpeaHue. Ha KoppessiimoHHOM ToJie TTOCTPOUTH JIMHUHM perpeccun. Haitu
UCTIPABJIEHHBIH KOPPEISALMOHHBIA MOMEHT U Ko3(duumeHt koppensuuu. [IpoBeputs rumoresy o He3aBUCUMOCTH Hpu3HakoB X u Y
(ypoBeHb 3HaUMMOCTH NpUHATH paBHBIM 0.05). Paccuntars koapdunuents! auHeiHoi perpeccun (X Ha Y wumu Y Ha X).IIpoeputsb
3HaYMMOCTb YpaBHEHUs perpeccuu. HaliTu noBepuTenbHble MHTEPBANIBI A KO3(DPUIMEHTOB KOppeIsuu U JWHEHHOH perpeccun (mpu
ypoBHe HaiéxHoCcTH 0.95).

IIpunoxenue 2

7 OneHOYHbBIE CPeCTBA /15 NPOBEAeHNs MPOMEKYTOYHOI aTTecTaluu

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEACTBA /IJIsl MPOBeIeHUsI POMEKYTOUYHOM aTTeCTAUMU:

Kon \ NHpaukatop JoCTHKEHUS \ O1eHOYHBIE CPEICTBA




HHAWKaTOopa ‘

KOMIICTCHII U

OIIK-1: CriocoOeH UCI0Ib30BaTh IMOJIOKCHU S, 3aKOHBI U MCTObI CCTCCTBCHHBIX HAYK U MATCMATUKU IJIs PCUICHUW A 3a/1a4 HH)KeHepHOfI ACATCIIbHOCTH

OIlIK-1.1

[Tpumensier pusnveckre 3aK0HBI U
MaTeMaTUYECKUEe METOBI JJIst
peleHus 3aJ1a4 TEOPETUYECKOrO U
IPUKJIAJHOTO XapakTepa

Ilepeuens npumeprvix KOHMPOTLHBIX ONPOCOE K IKZAMEHY .
1 cemecmp

1. Jlaiite ompenesneHue NOHATHAM MaTpHIA, ONPEAEIUTENb MaTpHIbl, oOpaTHas MaTpula,

MaTpUYHOE YpaBHEHHE

Onumure criocoObl BEIYUCIIEHUS ONPEAEIUTENs, OsICHUTE TeopeMy Jlaruiaca

Hccnenyiite cucteMy TMHEMHBIX alredpandeckux ypaBHEHUN

Jlaiite onpeseneHre NOHATUSAM BEKTOP, KOJUIMHEAPHOCTh, KOMIIJIAHAPHOCTh BEKTOPOB

Onumure TeOMEeTPHUYECKUI U PU3NIECKUN CMBICTT CKAJISIPHOTO, BEKTOPHOTO M CMEIIAHHOTO

IIPOU3BEJICHUS] BEKTOPOB

JlaiiTe onpeenieHre MOHATUSAM MPsiMast, TUIOCKOCTh, TIOBEPXHOCTh, YPABHEHUE JINHUU

Jlaiite onpeseneHre NOHATUS IMHEHHBIN oneparop, Npeodpa3oBaHUE INIOCKOCTH

8. [Maiite omnpenencHue NOHATHSAM  npeaen (yHKouHM, mpous3BoAHas, IuddepeHuan,
HEOIlpe/IeJIEHHbIN, ONpeAeIeHHbI nHTerpai, audQepeHnraibHoe ypaBHEHHE, YUCIOBOM
psin, GyHKUMOHAIBHBIN ps. ..

9. Ilepeuncnute npaBuia quddepeHpoBaHus GyHKIIIH.

10. B ueM coCcTOUT TeoMeTpHuecKuil, (PU3NIECKHd, SKOHOMUIECKAN CMBICT TPOU3BOIHON U
muddepennrana GyHKIUN

11. [IpoaemMoHCTpHUpYHTE CBONCTBA ONPEIEICHHOIO HHTETpalla

12. Onuure Metoab! pemeHus tuddepeHIanbHbIX YPaBHEHUH IEPBOTO MOpPsIKa

arwd

~No

Ilpumepnvie npakmuyuecKkue 3a0anus K IK3aMeny:
3ananue 1. CocTaBbTe aIrOPUTM PEIICHUS .. ... 33]aUH.
3agaua 2. CocTaBbTe MO YCIOBUIO 33/1a4H CUCTEMY JTMHEHHBIX YPaBHEHUN U PEUIUTE e

MaTPUYHBIM CIIOCOOOM.
3ananue 3. Beraucimre npenen mo npasuiny Jlonutans lim w.
X—2 X° =4
3ananue 3. ChopmynupyiTe HEOOXOIUMOE YCIOBUE IKCTpeMyMa QYHKIIUA  OJTHOM
IIEPEMEHHOM.
3agaua 4. KakoB reoMeTpruyecKuii CMBICI OMPEIEICHHOTO HHTETpajia OT JAaHHON (YHKIIMH B
JTAHHOM MHTEPBAJIE B IEKAPTOBON CUCTEME KOOPINHAT
2 cemecmp
1. Jlaiite onpeneneHue TOHATUH «DYHKIUS HECKOIBKHX MEPEMEHHBIX», TBOMHOM




UHTErpaJl.
2. ChopmynupyiiTe HE0OXOAMMOE U JOCTATOYHBIC YCIOBUS TOYKH CYIIECTBOBAHUS
9KCTpeMyMa (YHKLUH JIBYX [IEPEMEHHBIX.
3. IlpuBemute mnpUMEpHl MCIOJNB30BaHUS (YHKIMH HECKOJBKHX IIEPEMEHHBIX B
OKPY>KaIOIllEM Hac MHUpe
Kak cBecTH BBIYMCIIEHUE KPATHBIX UHTEIPAJIOB K OIIPEACICHHOMY
ChopmynupyiiTe TreoMeTpUUeCKHM W (U3MYECKHH CMBICI JABOWHOTO, TPOWHOTO
HMHTErpaJIoB
6. [aiite onpenenenue auddepeHnnanbHOro ypaBHEHHs, OOBIKHOBEHHOTO YpPaBHEHMS,
obmrero pemenust Y
Ilepeuncnure ocHOBHBIE THIIBI 1Y 1 nopsinka U allrOpuTMbl UX PELLIEHUS
8. IlpuBemute mpHUMEpHl KIIOYEBBIX 3a1ad, IO KOTOpbIM cTpostcs JY  kak
MaTeMaTH4eCKHe MOJEIN
9. HazoBute criocoObI penieHus CUCTeM JIMHEHHbBIX Y
Ilepeuens npumepHnbvix KOHMPONLHBHIX 60NPOCOE K 3aUeEMY .
3 cemecmp
1. Yucnossle psaasl. CxoauMocTs 1 cymMMa psja. CBoicTBa psioB.
2. Psan reomerpudeckoii mporpeccun. HeoOXOaMMBI MpHU3HAK CXOAMMOCTH YHUCIOBOTO
psana. 'apmoHMYecKui psia.
3. JlocratouHble NPU3HAKU CXOAMMOCTH 3HAKOIOJOXKHUTEIbHBIX psAnoB. [Ipu3Haku
cpaBuenus. [Ipusnak [Jamambepa.
4. JlocTaTouHble MPHU3HAKU CXOJUMOCTH 3HAKOIOJOXKHUTEIbHBIX PsA0B. PanukanbHbIHI
npu3Hak Komm. MHTErpansusiii npuzHak Komm.
5. 3Hakodepenyromuecs U 3HakonepeMeHHsble psbl. [Ipu3nak JleiiOnumna. A6contoTHas u
YCJIOBHAsi CXOAUMOCTb PAJIa.
6. ®ynkunoHambHble pAabl. O6macTe cxoguMmoctu. CreneHHble paabl. Teopema Aobens.
Pamnyc cxomumoctu. CBOKCTBA CTENIEHHBIX PAJIOB.
Psnst Telinopa u Makinopena. Pasnoxxenue QpyHKIUl B CTENEHHBIE PSIBL.
[IpyMeHeHne CTENEeHHbIX PSAAOB B MPUOIMKEHHBIX BBIUMCICHUSIX.
9. Tpuronomerpuyeckue psabl. Omnpenenenue K03(pPUINEHTOB TPUTOHOMETPUUIECKOTO
psna. YcioBue paznoxxkumoctu GpyHkiuit B psg Oypoe.
10. KpuBble BTOpOro mopsiaka: OKPY)KHOCTb, OJUIMIIC, Trumepbosia, mnapaboia, UX
r€OMETPUYECKHE CBOWCTBA U YPABHEHHS.
11. Psnpr Dyppe a1 yeTHBIX M HeueTHBIX (yHkimid. Psgsr @ypbe ans  ¢GyHKumun
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12.

13.
14.
15.

16.

17.
18.
19.
20.

IIPOU3BOJIbHOTO Niepuoja. Paznoxenue B pan @ypbe HenepuoAnYECKUX (PYHKLIUH.
IToHsATHE KOMILIEKCHOrO Ynciia. MHOKECTBO KOMIUIEKCHBIX yucesn. Moayb U apryMeHT
KOMIIJIEKCHOT'O YHUCIIA.

@®opMbl IPEICTaBIEHNS KOMILJIEKCHOTO YKuciia. JIecTBUS Ha/l KOMIUIEKCHBIMU YHCTIaMH.
[TonaTne QpyHKIUN KOMIUIEKCHOTO IIEPEMEHHOTO.

OneMeHTapHble (YHKIMM KOMIUIEKCHOTO apryMeHTa: JIMHEWHas, palroHaIbHasl,
IIOKa3aresbHasi, jorapugmuyeckas, CTEIICHHAs, TPUTOHOMETPUUYECKHUE,
runepOosmveckre, 0OpaTHbIe TPUTOHOMETPUYECKHE.

Juddepenunpopanue ¢byHKIMN KOMIUIEKCHOT'O apryMeHTa. ITonsitue

middepenmupyemoctd  QyHKIMH. AHanuTHYeckue ~ (QyHKIuH. [apMOHHMYECKHe
¢yHkuuu. BocctaHoBneHne pyHKIUY 110 €€ 4acTH.
WuTerpupoBanue GpyHKIIMH KOMIUIEKCHOTO apryMEHTa.
Psnpl Ha KOMITIIEKCHOM IIIIOCKOCTH.
Psan Jlopana.
Boryersl.
4 cemecmp
1. DnemeHTH KOMOMHATOPUKU: IEPECTAHOBKH, pa3MEILEHHs], COUSTAHHUS.
OcHOBHbBIE TOHSTHSI TEOPUH BEPOSTHOCTEN: HCIBITaHHE, COOBITHE, BEPOSITHOCTh
COOBITHSL.
JeiicTBus HaJl cCOOBITHSMU. ANreOpa COOBITHIA.
TeopeMsbl CIIOXKEHUS U YMHOKEHHS BEPOATHOCTEN.
®opmyia noiaHou BeposTHocTU. PopMmyita belieca.
ITocnenoBarenbHOCTh HE3aBUCUMBIX HcnbITaHui. @opmyiia beprymm.
CiyuyaliHple BETUYMHBI, UX BUBI.
Psan pacnpenenenus.
OyHKIUA pacIpeneeHus, e CBOICTBA.
10. [TnoTHOCTH pacmpeelieH s, CBOMCTBA.
11. YucnoBble XapaKTepUCTUKH CIy4alHBIX BEIMYMH: MaTeMaTH4YecKoe OXKUIaHUE,
JUCIIEpCHs, CpEeIHEE KBAAPATHUECKOE OTKIOHEHHE.
12. HopmanbHbIi 3aKOH pacipeaesieH s Cy4aiiHON BeTMYNHBI.
13. Cuctemsl ciy4aifHBIX BEJIHYUH. 3aKOH pacrpenesneHus. UncaoBble XapaKTepUCTHKH
CUCTEMBI CIIy4alHbIX BETUYHMH. 3aBUCUMOCTD CIIy4allHbIX BEJIMYUH.
14. 3akon GonbLINX YHCET
15. Ilpeagmer mMaTeMaTH4eCKOM CTAaTHCTUKU. |'eHepanbHas COBOKYNHOCTh M BBIOOpKA.

no
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Bapuanmonnsiii  psia. [lomwron.  I'mcrorpamma.  Owmnupudeckas — (QyHKIHS
pacnpeeseHusl.
16. Cratuctuyeckue OlEeHKH TapaMeTpOB paclpeiesieHus: TeHePaIbHON COBOKYITHOCTH.
17. Craructuyeckas nposepka runores3. Kpurepuii cornacust. Kpurepuii [lupcona.
18. KoppensainoHHbIi aHaIU3. IMIUPUICCKUN KOIDPHUITUEHT KOPPEIALINHU.
19. Haxosxaenue ypaBHEHUS IMHEHHOM perpeccuy METOI0OM HAaMMEHBIINX KBAIPATOB.

OIIK-1.2

Hcnonb3yet 3nanust QUMK U
MaTeMaTUKHU TIPU PELICHUN
MPAKTUYECKHX 3a7a4

Ilpakmuueckue 3a0anusn
3aganue 1. Cucremarusupyite 1 0000LIUTE BCE KIIFOUEBbIE MOHATHUS U IPUEMBI PELLICHUS
TUIOBBIX 33a4 110 Teme «lIpousBogHas» u «IIpumMeHeHne Npou3BOJHOM MPH UCCIIEOBAHUH
¢bynkuuity. Pezynpratr opopmute B BHJIE TAOIUIIBL.
3anaua 2. /[na peuienus 3a1a4u caenaliTe CXeMaTUUECKU YepTEeX U MOJTyUUTe
(YHKIMOHATBHYIO 3aBUCUMOCTb I10 YKa3aHUIO K 3a1a4e. HaiimuTe 001acTh onpeneneHus 3Ton
(YHKLIMHU IO CMBICITY 33Ja4d. Beraucaure 3HaueHus 370 QyHKIMU OPU TpeX Pa3InyHbIX
3Ha4YeHUsX aprymeHTa. Mccnenyiire GyHKIMIO Ha HanOOJbIIIee M HAUMEHBIIIEe 3HAUCHUSI.
OTBeTbTE Ha BOMPOC 33J]auu.
«Ceuenne TOHHENS UMeeT GopMy TPSIMOYTOJIBHUKA, 3aBEPIICHHOTO MOTyKpyroM. [lepumerp
ceuenus 18 m. [Ipu kakoMm paauyce moaykpyra Miomaab ceueHus 0yaeT HauOoIbIIeH?»
O0o03Ha4bTe pasuyc MOJYKpyra 4epe3 I W BBIPA3UTE IUIOMAb S CEYEeHUS KaK (QYHKIUIO OT
r: S=S(r)
3ananme 3. Ha xakoii BbICOTE I HaJ] IEHTPOM KPYTJIOTro CTOJIA paJnyca a CleAyeT MOMECTUTh
JaMIly, 4TOOBI OCBELIEHHOCTh Kpasi cToja Obuia HanOousbei? (CaMoCcToSITETbHO
MIPOAHAIU3UPOBATh - 3HAHHSI, METO/IbI KAKOTO pa3Jielia MaTeMaTUKH OTPEOYIOTCS ISl peIIeHUs
JAHHOM 3a71a4H ).

IIpuMepHble NPpUKIIAAHBIE 321a49U U 32JaHUS

3anaua 1. [IpoBeputs, exaT i1 TOUKU A(L 0; 1), B(4; 4 6), C(Z; 2; 3) u D(lO; 14; 17) B

OJTHOH IIJIOCKOCTH.

3agaua 2. [Ipu noctpoeHun BUCSYEro MocTa yepe3 peuky «Truxas» u BBISICHEHMH HaJeKHOCTH
COOPY’KEHHUSI, CTYJIEHThI CTPOHOTPSIa CTOJNIKHYJIUCH C PEILIEHUEM CIIEYIOIIEeN 3a1auu:

Tpoc, noaBemeHHbIH 3a JBa KOHIIA HA OJIMHAKOBOM BBICOTE, UMeET (hopMy TyTr'H MapadoJIbl.
PaccrosiHre Mexx 1y ToukaMu KperieHust paBHo 24 M. ['my6una nporu0a Tpoca Ha pacCTOSIHUM 3




M OT TOYKHU KperuieHus paBHa 40 cm. OnpenenuTs riayouHy nporuda Tpoca nocepeauHe MexIy
KpETUICHUSIMHU.

F= (1’ 2, 5) QJICKTPOCTATUYCCKOI'O 1MOJIA, 110 ICPEMCIICHUTIO

M, =(0;4;2) M, =(4,7;4)

B TOUKYy = 2 .

3anaua 3. Haiitu paboty cuibl

SJIEKTPUYECKOrO 3apsiia U3 TOUKHU
lim X—COoSs X

3ananue 4. [lokaxute, 4TO MpeaE *>* X+C0SX HEe MOXKET OBITh BEIYKMCIICH 10 TIPABUITY

Jlonurans. Haligure 3TOT ipeen JpyruM CriocoOoM.

3aganue 5. 3aBUCUMOCTD IIyTH OT BPEMEHH IPU MIPSAMOJIMHENHOM JIBU)KEHUH TOUYKHU 33a/1a€TCA
1 3 2
YpaBHEHUEM S = gt +2t°—3,rme S-nyth BM, a t BpeMms B c. Beruuciaure ee ckopocTh U

YCKOpEHUE B MOMEHT BpeMmeHu t =4cC.

3agaua 6. K rpapuky QpyHkimu f(x)=3-x7 B ero Touke ¢ abcuuccoii® = 'nposenena
KacarenbHast. HaliTu muomans TpeyroibHrka, 00pa3oBaHHOTO KacaTelbHOU U OTPE3KaMU,
OTCEKAaEeMbIMU €10 Ha OCSIX KOOPAMHAT.

3agauya 7. B napke aTTpakiinoHoB ropojia N 0JIMH U3 OTPE3KOB TPACKTOPUH JIBUKEHHUS 110€37a B

s(t) = Asin(wt + ¢,)

«AMEpPUKAHCKHX TOpKax» MPeACTaBIseT cCOO0H CHHYCOUTY:
@ — U3BECTHBIC YHCIIA.

Onpenenuts yroil HAKJIOHA K TOPU30HTY OCETUTEINS aTTpaKIKoHa J[. B MOMEHT BpeMeHH 1 ero
JBUKCHHSI TI0 3TOMY OTPE3KY.

3ananue 8. [Togymaiite, ¢ MOMOIIBIO CPEJCTB KAKOTO pa3jielia MaTeMaTUKU MOKHO PEIIUTh
CIIEAYIONIYIO 3a71ayqy.

«/1nst yOopku cHera Ha yJHIax Topojia UCIONb3YIOTCS CHEroyoopouHbie MamuHbl. OHU
paboTaroT B TEYCHHE CBETJIOTO BPEMEHH CYTOK C 6 110 18 4acoB ¢ MOCTOSTHHOM CKOPOCTHIO

yb6opkwu cHera 400 (M3/‘l). H3meHeHne o0beMa CHera, BBIMAIA0IIEro Ha YIIHUIIBI TOPO/ia B TOPOJIE

ds 2

— =120 - 5¢ . S(Ij 3
B TEUEHHE CYTOK, MOXKHO OIHCATh ypaBHeHHeM ! e — 006beM cHera (B M),
BBINABLIErO 3a Bpems t (B yacax), 9 27 <24. B moment Bpemenu! =0 Ha ynuuax roposa nexut

1000 m* cHera. YCTaHOBHTE COOTBETCTBHE MEX]y BpeMeHeM t 1 00beMOM CHera, JIeXKallero Ha

,rne 4, po u

St . .
YJ'II/IL[aX ropoz[a ( ) . COCTaBLTe MaTeMaTI/I‘-IeCKyIO MOJCJIb 3TOHU 3a1a4Yu U peI_HI/ITe cc.

3aganue 9.




BeposiTHOCTh U3rOTOBIIEHUS U3/IENHSI, OTBEUAIOLIET0 CTAHAPTy NP JaHHON TEXHOJIOTHU
pasHa 0,8. HaiiTi BeposiTHOCTB TOTO, uTo U3 200 M3enuii cTaHaapTHBIMU OyayT: a) poBHO 150,
0) ot 140 no 155, B) He MeHbIIE 165.

3ananue 10.

Tpu aBTOMOOMIIS HaNpaBIIeHbl Ha NIEPEBO3KY IPpy3a. BeposTHOCTH UCIPAaBHOI'O COCTOSHUS
nepsoro u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaiiTu BeposITHOCTB TOTO, UTO
POBHO J1Ba aBTOMOOMJISI IPUTOAHBI K SKCILTyaTalllu.

3aganme 11.

3aman psn  pacnpedeneHus chaydaiiHoi BenmuuuHbl X. Haiitu MaremaTuueckoe
OXKUJaHWE, IWCIIEPCUI0 M CpeIHee KBaaparhdeckoe OTKiIoHeHue. I[loctpouth (yHKIHIO
pacrpeaeiieHus.

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

CpenHee 4Mciio BbI30BOB, IOCTYIAIOIIMX HA CTAHIIMIO CKOPOM MOMOIIM 32 OJIMH Yac, paBHO 9.
Haiitu BeposiTHOCTB TOTO, 4TO 32 20 MUHYT OCTYIUT a) TPU BBI30BA; 0) HE OoJiee ABYX
BBI30BOB.

3ananue 13.

CyTouHasi TOTpEOHOCTh IEKTPOIHEPTUU B HACETICHHOM ITYHKTE SIBJISIETCS CITy4aitHOM
BEITMYMHOHN, MaTeMaTU4ecKkoe oxkuaanue koropoit pasao 3000 xkBm/u , a qucniepcust paBHa
2500. o11eHUTh BEPOATHOCTH TOTO, YTO B OJIMIKANIINE CYTKH PacXoj 3JEKTPOIHEPTHH B 3TOM
HaceneHHoM myHkTe Oyaer ¢ 2500 mo 3500 xBm/u

13. HaifTu Bce KOMIUIEKCHBIE YHCIa, YAOBJIETBOPSIONINE 3aaHHBIM yclIoBusAM z° —7° =77
Haiinennsle uyncia 3anucath B TPUrOHOMETPUUECKOM U MOKa3aTeabHOU (hopMax.

LT

- - 1_I7 - -
14. Beruucnuth 3HaueHus Gynkumii: Cosi, INn(3+4i),e 2, arcsini.

15. Haiitu xopHu ypaBHenus SIiNZ = 3i u n300pa3suTh UX Ha KOMIUIEKCHOMN MIIOCKOCTH.
16. HccnenoBats Ha CXOAMMOCTD PSIIIBI:

sin n\/_ -

9 R0 Y|




0.2
17. BeraricmuTh UHTETpall ¢ TOUHOCTHIO 110 0.001: a) 0) sin(25x2)dx
[ O]

18. Pa3noxuTh a) B psiji IO KOCUHYCaM | 0) B psJI IO CHHYCaM (PYHKIIHIO, 33JJAaHHYIO Ha OTPE3Ke

I/\
I/\

X, 0
[0,3] dopmymoii f(X) =< 3—X 1

2

1
3

I/\
I/\




0) Ilopsiiok mpoBeleHUs] MPOMEKYTOYHOH aTTeCTANMHU, MOKA3aTeJId M KPUTEPUH
OlleHUBAHUSL:

[TpoMexxyTouHasi arrecranus Mo auciuiuimHe «MaTtematuka» mpoBoauTCS B (opme
sk3aMeHa (1kypc). Dk3aMeH MOXET ObITh MIPOBEICH Kak B TpaAWIIMOHHOW (popme (1Mo Owmieram,
COJICpKAIIM TEOPETUYECKHE W TPAKTHYECKUE 3aJaHus), TaKk U B (QOpPME HTOTOBOTO
TecTupoBaHusi. K WTOroBOMy TECTHPOBAHHUIO NOIYCKAIOTCS TOJBKO TE CTYACHTBI, KOTOPHIC
OTYUTAINUCH 1O BceM (popmaMm TEKyIero KOHTpoJs (YCTHBIM OIMpPOC, TEKYyIIee TeCTUPOBaHUE,
3alIMTa WHIWBHUYaJIbHBIX JIOMAITHUX 33JaHWid, HAITUCAHUE ayITUTOPHBIX KOHTPOJIBHBIX padoT,
BBITIOJTHEHHE pacueTHO-rpaduueckux pador).

Ilokazamenu u Kpumepuu oyeHUGAHUA IK3AMEHA:

— Ha OLIEHKY «OMAUYHO» — CTYJICHT IEMOHCTPUPYET BBICOKUI YPOBEHb C(HOPMUPOBAHHOCTU
KOMITETEHIIHH, TTOKA3bIBACT BHICOKHI YPOBEHb 3HAHUH HE TOJIBKO Ha YPOBHE BOCHPOU3BECHUS U
OOBSICHEHUSI TEOPETHUYECKOW WH(pOpMAlMK, HO M WHTEIUICKTYaJIIbHbIE HAaBBIKM PabOTHI ¢
HAaXO0X/ICHHUS YHUKAJIBHBIX OTBETOB K IPoOJIeMaM, CBOOOTHO BBINOIHSACT MPAKTUYECKUE 3aJaHuUs,
CBOOOJTHO ONEpPUPYET 3HAHUSAMH, YMEHHUSMH, NPUMEHSET HMX B CHUTYalMsIX IOBBIIICHHON
CIIO’KHOCTH;

— Ha OLIEHKY «XO0pouio» — CTYIEHT AEMOHCTPUPYET CPEIHUNA YpOBEHb CHOPMUPOBAHHOCTU
KOMIIETEHIIN, TIOKa3bIBACT 3HAHUS HE TOJBKO HAa YPOBHE BOCIPOM3BEICHHS U OOBSICHEHUS
uH(pOpMaIMK, HO ¥ XOPOUIME HABBIKUM PAa0dOTHI C  : OCHOBHBIC 3HAHHWS, YMEHHUS OCBOCHBI, HO
JIOMTYCKAIOTCS HE3HAYMTEIbHBIE OIMMOKH, HETOYHOCTH, 3aTPYAHEHHUS IpH aHAJTUTHYECKUX
olepanusx, NepeHoce 3HaHW| U YMEHUI Ha HOBbIC, HECTAH/IapPTHBIE CUTYAIINY;

— Ha OLEHKY «y0061emeopumenbHoy — CTYJIEHT IEMOHCTPUPYET IOPOTOBbIH ypPOBEHb
Cc(OPMUPOBAHHOCTH KOMIICTEHIIMH, IOKa3bIBA€T 3HAHHWA Ha YPOBHE BOCIIPOU3BEACHUS U
00BsicHeHUs1 WH(GOpPMAIIMY, HABBIKM BBHITIOJHEHUS MPOCTEUIINX 3alaHuil mpu pabore ¢ Oazamu
JAHHBIX, TPOSBISETCS OTCYTCTBHE OTACIbHBIX 3HAHWW, YMEHHH, HABBIKOB, OOYYaIOIIMHCS
UCTIBITHIBACT 3HAYMTENBHBIC 3aTPYJHEHUS TPU ONEPHUPOBAHUN 3HAHUSMH M YMEHUSIMH TIPU HX
HepeHoce Ha HOBBIE CUTYaIlHH;

— Ha OILICHKY «Hey0061emeopumenbHo» — CTyICHT HE MOKET MOKa3aTh 3HAHHS Ha yPOBHE
BOCIIPOU3BECHUS U OOBSICHEHUS MH(POPMAIIUH, HE MOXET MOKa3aTh HAaBBIKK paboThl ¢ 0azaMu
JTAHHBIX.



