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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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu 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 [O.A. 13BekoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto 0cBOEHUS NUCHUIUIHHBI «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 cTy1€HTOB MaTeMaTUYECKOM KyIbTYphl BKIIIOUAET B ce0s1 SICHOE
MMOHMMaHHE He0OXOIMMOCTH MaTEMAaTUYECKOI COCTaBIISIIONICH B 0011eii MOArOTOBKU
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 YIIOTPEOICHUH MaTeMaTHUECKUX TTOHATUI
Y CUMBOJIOB JIJISl BRIPQ)KEHHSI KOJTMYECTBEHHBIX Y KAU€CTBEHHBIX OTHOIICHUH.
Matemaruueckoe o6pa3oBaHre 6aKaiaBpOB IOJKHO OBITh HIMPOKUM, OOIIUM, TO €CTh
JOCTaTOYHO (PyHAaMEHTaIbHBIM.

HacTosmas nporpamma no MaTeMaTuke OTpa)KaeT HOBbIE TPEOOBaHUS,
MpeabsBIsieMble K MATEMAaTHYECKOMY 00pa30BaHUIO0 COBPEMEHHBIX OakanaBpoB. Ee
XapaKTepu3yeT MpHUKJIaiHas HAPaBIEHHOCTh U OPUEHTALUS HAa O0yUYeHHUE CTYICHTOB
WCIOJIb30BAHUIO MaTEMaTHUYECKUX METOJIOB NP PEIICHUH MPUKJIAIHBIX 3a]1a4.

OO0muii Kypc MaTeMaTHKU SBJIsIeTCS (PYyHAAMEHTOM MaTeMaTUYECKOro 00pa30BaHUs
OakasaBpa.

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

Hucnurnnuna MaTemaTuka BXOIUT B 0053aTEIbHYIO YaCTh YU€OHOTO IJIaHa
o0pa30BaTeNbHOM MPOrpaMMBl.

st u3ydeHus AUCIUIUIMHBI HeOOXOAUMBI 3HaHUS (YMEHUS, BIAJICHHS),
chOpMHUPOBAHHBIE B pE3yNbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

Juctunnuna «MaTemaTrkay BXOIUT B 6a30BYIO 4acTh 010ka 1 oOpa3oBarenbHOU
nporpamMMmebl. YueOnas aucuumiuHa b1.5.09. «MaremaTtukay sBisercs AUCHUILTHHON
MaTEMaTHYECKOTO M €CTeCTBEHHOHAYYHOIO IIMKJIa 00pa30BaTeIbHOrO CTaHAapTa OakamaBpa.

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

OcBoeHUEe JaHHOM NUCLMILIUHBI IPEANOoIaraet, YTo B pe3yibTaTe U3y4eHHs
IIKOJILHOTO Kypca MaTeMaTUKH 00yJarouiicss UMeeT ChOPMUPOBAHHOE MPEACTABICHUE O
MaTeMaTHKe KaK YHUBEPCATIbHOM SI3bIKE HAyKH, 00 UJIeAX U METO/IaX MaTeMaTUKHU, BIa/ieeT
MaTeMaTUYECKUMH 3HAHUSMU U YMEHUSIMH, COOTBETCTBYIOIIMMU DenepanbHOMY
KOMITOHEHTY TOCYJapCTBEHHOTO CTaHaapTa o0Iero o0pa3oBaHus, UMEET Pa3BUTOE
JIOTUYECKOE MBIIUICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, 001a1aeT BBICOKUM YPOBHEM
ANTOPUTMHUYECKON KYJIBTYPBI.

3 Komnerenuuu o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIs) M INIAHMPYeMble pe3yJIbTaThl 00y4eHHu s

B pesynbrare ocBO€HUS AUCHUILTUHBI (MOIyJsl) «MaremaTruka» o0ydarouuiics
JIOJKEH 00J1a/1aTh CIeAYIOIIUMU KOMITETeHIIUAMU:

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

OIIK-1 Cnoco0OeH NpUMEHATh €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIE 3HAHHSI, METOIbI
MaTEeMaTHYECKOro aHAJIN3a U MOACITUPOBAHUS B 00JIACTH MPO(HECCHOHATILHON AESTEIbHOCTH

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYYHBIE M OOIICMHKCHEPHBIC 3HAHUS IS
pEIeHUs] BOMPOCOB B MPOECCHOHATHHOM IEATETLHOCTH
OIIK-1.2 [IpumeHsieT MeTOIbl MaTEeMaTUYECKOT0 aHaIn3a U MOACITMPOBAHUS 1JIs

yIpaBiaeHUs MPOU3BOACTBOM U Ka4eCTBOM NOJIUTpadudecKoi u




YIIAKOBOYHOU NPOAYKIIMHI

OIIK-1.3

['0TOBUT MaTepuaibl U aHATU3UPYET JUISE COCTABIICHUS] HAYUYHBIX
0030pOB, MyOJIUKAIIHI, OTYETOB




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 112,2 akas. yacos:
—aynutopHas — 108 akaj. yacos;
— BHeayauTopHas — 4,2 akaJ. 4acoB;

— camocTosTenpHas pabora — 68,1 akaj. 4acos;

— B (popme npakTuieckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa arrecraguu - 3a4€T, 3K3aMCH

AynuropHas % o
KOHTaKTHas pabora E z dopma TeKyIero
& =
= B aKaJl. yacax 3} Bun KOHTPOJIS
Pasnen/ Tema 3 ( A ) 8§z . P Koz
g 8 O | caMOCTOSTEIBHOM YCIIEBaEMOCTH U
JUCIUATITAHBI 5 g = Ny KOMIIETEHIIHH
O g g padoThI MIPOMEKYTOUHOM
Tlex mal. | mpakT. e aTTeCTalnuu
3aH. 3aH. O &
1. DneMeHThI JINHEHHOM anreOpbl
U AHAJIMTHYECKON F€OMETPUH
- U3yuYeHHE
TEOPETUYECKOTO
MaTepHania, -
1.1 Matpwuus! u - BEITIOJTHEHNE KOHCYJIbTHPOBaHHE,
OTIPEICITUTEIIH. WHIUBUIYaILHOT - IPOBEpKa
JelicTBus Ha MaTPUIIAMIL. 2 6 10 0 IOMAIIIHETO BBIIIOJTHEHUS OIIK-1.1,
Brruncnenue onpenenurens. 3aJlaHus, HWHAUBUYaJILHOTO OIIK-1.2
OO0parHas MaTpuIa. - TECTHPOBaHHE JIOMAIITHETO
MarpuuHsbie ypaBHEHHS st 3a7aHusl,
CaMOKOHTPOJIS, - TECTHUpOBaHHE
- HHTEPAKTHBHOE
TECTHPOBaHKE
- U3yUYCHHE
TEOPETHIECKOTO
MaTepHana,
. - BBIIIOJTHCHHUE -
1.2 CucTeMbl THHEHHBIX
WHIWBUIYAIBHOT | KOHCYJBTUPOBAHUE,
anreOpanvecKux 1
. 0 JIOMAIIHETrO - IpOBEpKa
YPaBHCHHH. samaaus W3 Ne BBITTOJTHEHUS
Croco6sr pemenus CJIAY. 2 6 10 " o - OIlIK-1.1
1 "JInneiinas HHIUBUYAITLHOTO
Hccnenosanne CJIAY. "
anrebpa", JIOMAIIHETO
dyHIaMeHTaIbHas cUCTEMa CCTHPOBANIC saaHms
pewennii CJIOY. p ’
biniv: - TECTUPOBaHHE
CaMOKOHTPOJIS,
- HHTEPaKTHBHOE
TECTHPOBaHHE
- U3y4YeHHe
1.3 BekTopHas anreopa. TEOPETUYECKOTO
KOHCYJIbTHPOBaHUE,
IlonsaTue Bekropa. MaTepuaa, nposepia
Ornepanuy HajJ BEKTOPaMH. - BBITIIOJTHEHNE
pa A P 4 4 10 BBINOJHEHHS OIIK-1.1
BekTopHoe npocTpaHCTBO. WHIMBUIYaJIbHOT
S WHIUBU1YaJILHOTO
JluneilHbIi oneparop. 0 JIOMAIITHETrO
JIOMAIITHETO
Ksagparuunsle ¢hopMsl 3a7jaHus,
3a/1aHMsl,
- TECTHPOBaHHE




ISt

CaMOKOHTPOJIA,
- TECTHUPOBaHHE
- HHTEPaKTHBHOE
TECTUPOBAHNE
- H3y4YCHHUE
TEOPETHYECKOTO
MaTepHaa,
1.4 YpaBHeHUe JIMHUH B - BBIIIOJIHEHHE
JIEKapTOBO# cucTeMe WH/IMBUAYJIEHOT -
KOOPJIMHAT U B HOJIIPHOI 0 JIOMAIIIHEeTO KOHCYJIbTHPOBaHHE,
CHCTEME KOOpJIUHAT. 3amanus /I3 Ne 2 - IpoBepKa
IIpsimast Ha IITIOCKOCTH | 3 4 7 "BekTopHas BBITIOJTHEHHSI OIK-1.1
HPOCTPAHCTBE. anre0Opa. MHIUBHAYAJTHHOTO '
ITnockocTs. AHanuTtHyeckas JIOMAIIIHETO
Hunuuapuueckue reomerpus"”, 3aJlaHus,
MIOBEPXHOCTH. - TECTHUPOBaHHE - TECTHUPOBaHHE
Kpugsie Broporo nopsuka ULt
CaMOKOHTPOJIS,
- HHTEPaKTHBHOE
TECTUPOBAHNE
HWroro no pazaeny 11 20 37
2. Benenune B MaTeMaTHYECKUN
aHanm3
- U3y4eHHE
TEOPETHYECKOTO
Marepuana,
- TECTHPOBaHHUE
TUTSt i
2.1 MHoxecTBO. DYHKINY. KOHCYJIbTHPOBaHHUE,
IIpenen yncnoBoit CaMOKOHTPOILA, - 3aIIUTa
- BBIIIOJIHEHHE
MOCIIEI0BATENHLHOCTH. 4 4 0.8 | mumsnayamsior BBITIOJTHEHHUS OIK-1.1
Ipenen pyHKImN. MHIUBHIYAJTBHOTO
Brruncnenue npenenos. O OMAIIHETo JIOMAaIIHEro
HenpepbiBHOCTD QyHKIUH 3325,3 it AJI3 Ne 3 3a/laHus
Beenenue B ’
. - TECTHUPOBaHHE
MaTeMaTHYEeCKUH
aHaIN3: pesien
¢byHKIMN.
HenpepeiBrocTs"
HWroro no pazaeny 4 4 0,8
3. Tuddepennnansroe
UCUYHUCIICHHE (YHKIIUH OJTHON
TepeMEeHHON
- U3y4CHHE
TEOPETUYECKOTO
Marepuana,
- TECTHPOBAHUE,
3.1 AuddepenumpyeMocTsb - BBITIOJTHEHHE - TECTUPOBAHUE,
OOII. MIPAKTHYECKUX - ayIUTOpHAas
TIpousBomHas ¢yHKUIWU. 2 6 14 JTIOMAIITHUX KOHTPOJIbHAS OMK-1.1
Huddepenuman GyHKIHH. 3a/1aHuH, pabora AKP 2 '
TexHuKa BEIYHUCICHAS - moaroToBka k | "Auddepenupona
TIPOU3BOTHOM. ayIUTOPHOU Hue OOIT"
KOHTPOJIBHOM
pabore AKP 2
"Muddepeniupon
anue OOIT"
3.2 OCHOBHBIE TEOPEMBI - U3y4eHHe - TECTHPOBAHUE,
TuddepeHInaIbHOro TEOPETUYECKOTO - ayIUTOpHAs
HCUHUCIICHHS. 1 6 1,2 MaTepuara, KOHTPOJIbHAS OIlK-1.1
IIpunoxxenns npou3BogHON - TECTUPOBAHUE, pabora AKP 2
K UCCIICIOBAHUIO (PYHKIIHUH. - BBITIOJIHEHHE "Muddepenpona




MIPaKTHYICCKNX

JIOMAITHAX
3aJaHUH,
- IOATOTOBKA K nHue OOIT"
AKP 2
Huddepennupona
Hue POIT"
Hroro no pazzneny 3 12 15,2
HWroro 3a cemectp 18 36 53 3a4€T
4. VlaTerpanpHOE UCYUCIICHNE
(hYHKIIMH OJHOM NIEpEeMEHHON
- H3y4YCHHUE
4.1 TlepBooGpasHas. TEOPETHYECKOTO - cobecesoBaHue,
HeomnpeneneHnplii HHTErpaJI. 1 6 1 Marepuaia - MpoBepKa OIlK-1.1
MeTo/Tb1 HHTErpHpOBAHHS - BBITIOJIHEHUE JIOMAIIIHET O
JIOMAIIHETO 3a/laHus
3aIaHus
- H3y4YCHHUE
TEOPETHYECKOTO
Marepuana,
- BBITIOJTHEHNE - IpoBepKa
UHMBU1YaTBHOT BBITIOJTHEHUS
4.2 OnpeneneHHbIN 0 JIOMAaILIHETO HWHAWBUYaJIEHOTO
UHTErpall. 3aganus /13 4 JIOMAIIIHETO
MeToap! BEIUUCIIEHUS. 1 5 "OnpeaeneHHbIi samanus "U3 4 OIIK-1.1
IIpunoxenns WHTETpal U ero "OrmnpeneneHHbII
OIIPEACIEHHOTO MHTETpaa. MIPUIIOKEHHA", HHTETPAaI U €ro
- TECTUPOBaHHUE TIPIIIOKEHUS ",
JUIA - TECTUPOBAHUEC
CaMOKOHTPOJLS,
- HHTCPAKTUBHOC
TECTHPOBaHHE
- U3y4YECHHE
TEOPETHYECKOTO
4.3 HecoOcTBeHHBIE 05 4 1 Marepuaa, - IpoBepKa OMNK-1.1
MHTETPabI - COCTaBJICHHE KOHCIEKTA JICKIIUH
KOHCIIEKTa
JIEKIIUH
Wroro no pazneny 2,5 15 2
5. AuddepennmanbHoe U
MHTErPAJIbHOE UCUKCIICHUE
(YHKIIMN HECKONBKUX
[IEPEMEHHBIX
- U3y4YCHHE
TEOPETHYECKOTO
Marepuana, - TECTUPOBAHUE,
- TECTHPOBaHUE, - 3aIuTa
5.1 Tonsttue ymxm - BBITIOJTHEHHE WHIUBHUAYaIHHOTO
HECKOJIBKHX IIEPEMCHHBIX. MHAHBHAYAIEHOT AOMAILHETO
Ipexnen 1 HEIPEPHIBHOCTD. O JIOMAILHETo " sanawmst UJ13 5
0,5 1 3aganust UJI3 5 Juddepennmansy OIIK-1.1
JuddepenuupoBanne "
(YHKIH HECKONHKHX Huddepenuuans | oe u HHTErpaIbHOE
HOE H HCUHCIIeHHE
nepeMeHHBIX. [IpunoskeHns
HHTETpaTbHOE GbyHKIMH
UCUHUCIICHHE HECKOJIbKHX
byHKIIU HepeMeHHBbIX"
HECKOJIBKHX
TepeMeHHBIX"
5.2 IlonsATne KpaTHOTO - U3y4YeHHe
uHTerpana. Haxoxaenue 0,5 1 1 TEOPETUYECKOTO - 3ammra OIIK-1.1
MHTETPAJIOB 2 U 3 IOpsAaKa. Marepuana, WHJUBUAYaJIbHOTO




- TECTUPOBAHHUE,

- BBINIOJTHEHNE
HHIUBHAYAIBHOT JOMAIIHEeTO
0 JIOMaIIHETro 3amanus UJI3 5
IIpunoxeHus KpaTHBIX saganust UJI3 5 | "Iuddepennuansu
HUHTETPAJIOB. "NuddepeHnuans | oe M HHTErpaIbHOE
KpuBosnuneiinbie HHTErpasl HOE U UCUHUCIICHHE
1 u2pona HWHTETpabHOE GbyHKIMU
HCYHCIICHHUE HECKOJIBKHX
GbyHKIUU TepeMeHHbIX"
HECKOJIbKUX
NepeMeHHBIX"
Hroro no paszpery 1 1
6. IuddepennmanbHbie
YpaBHEHUS
- H3y4YCHHUE
TEOPETHYECKOTO
Mmarepuaia,
6.1 OOBIKHOBEHHEBIC - BBIIIOJIHEHHE
muddepeHnnanbHbIe WHJIUBUIYAJILHOT - TCCTHPOBARNC,
P y - sammra W13 6
YpaBHEHHUS TIEPBOTO 0 JIOMAIIIHETO "
OOBIKHOBEHHbIE
TOpsIKa. 0,5 2 samanus /I3 6 OIIK-1.1
" nudhepeHnaTbHbI
VYpaBHEHHSI BRICIIHX OOBIKHOBEHHBIC
MOPSIIKOB, TOMYCKAIOINE mah depeHansH © YPaBHCHHA
p ’ Y p HepBoro nopsaxa"
MOHM)KEHHE TOPsIKa bI€ ypaBHEHHS
MEPBOTO
nopszaka",
- TECTHUPOBaHHE
2
- U3y4eHHE
TEOPETUYECKOTO
- TECTHPOBaHUE,
Mmarepuaia,
. - 3anMTa
6.2 Jluneitapie - TECTUPOBAHUE,
WHJIUBULyaJIbHOTO
i bepeHraIbHbIe - BBITIOJTHEHNE
AQBHEHUS BBICILIIX MHIVBHAYaIbHOT JIOMAIIIHETo
yp Y 3aganus U3 7
MOPSIIIKOB. 1 0 JIOMAITHETO " OIlK-1.1
. JIHAY BbICIINX
CHCTEeMBI JIMHEHHBIX 3amanus U3 7 HOPAKOB ¢
nddepeHmaIbHbIX "JIHJLY BbICTIHIX
v S)B(ierl)-mﬁu n(i1 SIZIKOB C TOCTOAHHBIMH
yp p ko3 duIueHTaMH.
MIOCTOSIHHBIMHA "
Cucremsr 1Y
ko3 durmenTamu
. Cucremsr IV"
Wroro no pazneny 1,5 2
7. Yucnosele ¥ GpyHKIIMOHATIBHbIE
pansl. Psagsr @ypoe
- U3y4eHHe
TEOPETUYECKOTO
marepuaia,
7.1 Yucnosble psiabl. - BBINIOJIHEHHE - TECTUPOBAHHUE,
IlonsiTre cxogumocTu psna. 1 WHAUBHUIYaIBEHOT - 3ammuTa /13 8 OIlK-1.1
IIpu3Haku cxoauMoOCTU 0 JIOMAIITHETO "Pampr"
3amanust M/13 8
"Pﬂ,HI)I"
2 - TECTHPOBaHUE
- U3y4eHHe
7.2 OyHKIIMOHATBHBIE PSIBL. TEOPETUIECKOTO
[onsTre QyHKIMOHATEHOTO Marepuana,
713, 001aCTH CXOXUMOCTH - BBIIIOJTHEHHE - TecrupoBare,
pana, : 1 0,5 - sammra UJ13 8 OIK-1.1
CreneHHbIE psbL. WH/MBUAYAJIBHOT "Pepr”

IIpunoxeHus creneHHbIxX
psnoB

0 JIOMAIITHETO
3amanus UJ13 8
"PﬂHBI"




- TECTUPOBAHHUC

- U3y4eHHe
TEOPETUYECKOTO
MaTepuara,
- BBITIOJIHEHHE - TECTHPOBAHUE,
7.3 Psanst dypbe 0,5 0,5 | unaaMBHAYaNBHOT - 3amuTa MJ[3 8 OIIK-1.1
0 JIOMAaIITHETO "Psanpr"
3aganus N3 8
"PZHBI"
- TECTHUpPOBaHHE
HWroro no pazaeny 2,5 1
8. Teopust HpyHKINHU
KOMIIJICKCHOTO MEPEMEHHOTO
- U3yYCHHE
TEOPETUIECKOTO
8.1 MHOXecTBO p - 3aIKTa
MaTepuaa,
KOMIUTICKCHBIX YHCEIL. WHIUBUYaJILHOTO
DopmEl 3ammucu ~ BEITIOTHCHHE JIOMAIIHETO
P 1 WHAUBUYaJIBHOT OIIK-1.1
KOMILTIEKCHOTO YHCJIA. 3amaausg M]3 9
0 JIOMAIITHETO "
Onepanuu Hax Kowmmekcurie
3aganus U3 9 "
KOMIUIEKCHBIMH YHCAJIMHU . qHUcIa
KommuiekcHbie
yucna"
- U3yYCHHE
TEOPETUIECKOTO
- 3aIIUTa
MarcpHarna, WHAWBUIYAIEHOTO
8.2 IlonsaTtue GpyHKIUH - BBIIIOJIHEHHE Ay
KOMIUIEKCHOTO WHUBHYaJIbHOT AOMATIHETO
Y 3agaausg M]3 10
MIEPEMEHHOTO. 0,5 0 JIOMAIITHETO " OIlIK-1.1
DneMeHTapHbIe
DneMeHTapHbIe QYHKIUH 3aganus U/13 10 PP~
KIIT "DneMeHTapHbIe Y
byHKIIn KOMIUIEKCHOT'O
yH HepeMeHHoro"
KOMILJICKCHOTO
HepeMeHHoro"
- U3y4YCHHE
TEOPETUIECKOTO
- 3aIIuTa
Mmarepuaia,
WHIUBUYAITLHOTO
- BBITIOJTHEHHE
8.3 Ipenen, HeMpPepbIBHOCTH JTOMAIITHETO
UHJIUBULYaIILHOT
OKII. samgaausg U3 11
1 0,9 0 JOMAIITHEr0 " OIlK-1.1
Juddepenuuponanue u Juddepenuupona
3amanms MJ13 11
unterpuposanue OKII " HUE U
JuddepeHuupon
e 1 HUHTETPUPOBAHUE
OKIT"
UHTETPHUPOBAHUE
OKIT"
- U3y4CHHE
. TEOPETUYECKOTO
8.4 Psiapl B KOMIUIEKCHOM - 3aI1uTa
marepuaia,
MJIOCKOCTH. HHIUBUYaJILHOTO
- BBITIOJIHEHHE
Yucnossie psiabl. Psng S ——— JIOMAIITHETO
Teiinopa. Psn Jlopana. 1 Y 3amanus UJI3 12 OIlK-1.1
Knaccugukanust ocoobix O AOMAILIHEro "Psnpl B
3amanms MJ13 12 .
TOYEK. ; KOMIUTIEKCHOM
Psanwl B "
Beruet GyHKIMN . IUIOCKOCTH
KOMILTEKCHOM
MJIOCKOCTH"
HWroro no pazaeny 3,5 0,9
9. Teopus BeposITHOCTEH
- U3y4CHHE
9.1 DnemMeHTHI i
OMOMHATODHKI TEOPETUYECKOTO
PHIH. 1 1 MaTepuara, - TECTHpOBaHHE OIlK-1.1
Paszmemmenus.
- UHTEPaKTHBHOE

IIepecranoBku. Coueranust

TECTUPOBAHUC,




BBIIIOJITHCHUEC

MIPaKTUYECKOTO
JOMAIIHETO
3aaHus
. - U3y4YeHUe
9.2 City4yaiiHble COOBITHSL. i
. TEOPETUIECKOr0
AureGpa cOOBITHIA.
MaTepHaia,
Teopewmsl croxeHus,
N - TECTUPOBAHUE, - TECTUPOBAHUE,
YMHOKEHHSI BEPOSITHOCTEH.
- BBITIOJTHEHHUE 3ammra UJI3 13
YcaoBHas BEpOATHOCTb. " o OIlIK-1.1
MHIUBHAYAIBHOT Cryuaiinsie
IlomHas BEPOATHOCTS. "
Doy BepryIL 0 JOMaIIHEeTO coOBITHS
PMY PHYJLTH, 3amanus M]3 13
npubmmkenus [lyaccona, " .
Cnyuaiinble
Jlamnaca. "
COOBITHS
9.3 Ciry4aiiHble BETUUUHBI.
JlckpeTHbIe U
uemnpepsiBHbe CB. Psig - H3y4YeHHe
pacnpeneneHusi, GyHKIHS TEOPETHIECKOTO
pacnpeneneHus, INOTHOCTh Mmarepuana,
pacnpezeneHusl. - BBIIIOJIHEHHE - 3amwmra M3 14
MaremaTtnueckoe UHJIUBUyaJIbHOT "Cnyuaiinble OIIK-1.1
OXHJaHue, TUCIepCHus, 0 JIOMAIIIHETO BEJIMYHUHBI"
HavaJbHbIE U LICHTPAJIbHBIE 3amanus UJI3 14 "
MOMeHTHI. V3BecTHBIE Crygaitabie
pacmpeneneHus. BEITUIHHEI"
3aKOHBI OOJBIINX YHCEI.
Mmuoromepnsie CB.
Hroro no pazuery
10. DneMeHTsl MaTEMaTUYECKOU
CTaTUCTUKU
- U3y4YEHUE
TEOPETHIECKOTO
Mmarepuara, - 3aIllUTa pacyeTHO-
- BBITIOJTHEHNE rpadudeckoit
acueTHO- a6otsl PTP 1
10.1 I'enepanbHas P N p“
rpaduueckoit IepBuynas
COBOKYITHOCTB M BEIOOpKA.
pabots! PI'P 1 00pabdoTka
CraTtucTuuecKkre OLeHKH N
[lepBuunas pe3yNbTaToB OIlK-1.1
apaMeTpoB
obpadoTka 9KCIIEPUMEHTA.
pacnpenenenus. Toueunsie
Pe3yIbTaToB Yucnossle
1 UHTCPBAJIBHBIC OLICHKU
IKCIIEPUMEHTA. XapaKTEePUCTHKH
Yucnosbie TCHEPAJIbHBIX
XapaKTePUCTUKU napameTpoB"
IreHepaJIbHBIX
napameTpoB"
10.2 ToBepuTenbHbIE
HMHTEPBAIIBI JUIS TTAPAMETPOB
HOpMaJIbHOTO - U3Y4YCHHUC
acripeaenenus. [lonstue o TEOPETHIECKOTO
pacripen P - 3amura PT'P 2
KPUTEPHUSX IPOBEPKU Mmarepuana, N
[IpoBepka
CTaTUCTUYECKUX THIIOTES. - BBITIOJTHEHHE CTATHOTHICCKIX OIlK-1.1
Kputnueckas obnacts, PI'P 2 "IIpoBepka —
YPOBEHb 3HAYMMOCTH, CTaTHCTHYECKUX
MOIIHOCTb KPUTEPHS. rumnores"
Kpurepwii cornacus
IIupcona
10.3 ®ynkunoHanpHas - U3y4YeHHe - 3amuta PT'P 3
3aBUCHUMOCTH M PETPECCHS. TEOPETUIECKOTO "Brisicnenne
Kpussle perpeccun. MaTepHania, KOPPEeJSAIMOHHON OIK-1.1
Bo160pouHsblil k03bdueHT - BBINOJIHEHHE 3aBUCUMOCTH '
koppensuu. OnpeneneHue PIP3 HU3MEPUMBIX
rmapaMeTpoB "Brisicnenne TIpU3HAKOB"




JTUHEHHOM perpeccun

KOPPENAIUOHHON

3aBHCHMOCTH
METOJIOM HAHMMEHBIIIUX
M3MEPHUMBIX
KBaJIpaToOB W
MPU3HAKOB
Hroro no paszneny 3 3 4
11. DneMeHTHI ONepalOHHOIO
VICUHCIICHHS
Nzydenne Bbecena mo
TEOPETHYECKOTO OCHOBHBIM
11.1 DnemenTsI Marepuana TIOHATHSIM U
2| 1 1 | o2 P OITK-1.1
OIIEPAIIMOHHOTO HCUHUCIICHUS BBITIOJTHEHUE OIIPE/ICIICHUSM
JIOMAIITHero 3ammTa JoMalHen
3aIaHusI paboThI
Wroro no pazneny 1 1 0,2
Hrtoro 3a cemecTp 18 36 15,1 9K3aMeH
Hroro o aucumruinHe 36 72 68,1 3a4eT, DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HaHUI OT MpernoaBaTels K 6aKanaBpy.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

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

[TpakTHueckoe 3aHsATHE, TIOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUI U HaBbIKOB
110 NPEAJI0KEHHOMY aJIFOPUTMY.

2. TexHonoruu npoOJIEMHOT0 00ydeHHs — OpraHu3alys 00pa3oBaTeIbHOTO MpoIecca,
KOTOpas MpearosaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHHE YUEOHBIX
MPOOJIEMHBIX CUTYAIU JJIsl CTUMYJIMPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
0akanaBpoOB.

@DopMbl YUeOHBIX 3aHATHUH € UCIIOJIIB30BAHUEM TEXHOJIOTHM TPOOIEMHOI0 00y4eHus:

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

3. IHTepaKkTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas IPEeIoJaracT akTUBHOE U HEJIMHEWHOE B3aUMOJEHCTBHE BCEX YYaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JTMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTebHOIO PE3yJIbTaTa.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHI:

Jlexuust «oOpaTHOM CBSI3M» — JEKIMS—IPOBOKALUs (M3JI0’)KEHHE MaTepHralla ¢ 3apaHee
3aIlIaHMPOBAHHBIMU OIIMOKaMHM), JIEKIUs-0ece1a, JeKIUI-TUCKYCCHsl, JeKIHs-TTpecc-
KOH(epeHIIHs.

4. NupopManiioHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3alys 06pa3zoBaTeIbHOTO MPOLECcca, OCHOBAHHAS HA MPUMEHEHUH IIPOTPAMMHBIX Cpell
U TEXHUUYECKUX CPEACTB PabOTHI ¢ MH(POpMaIUeH.

6 YueOHO-MeTOqUYECKOE 00ecTieyeHHe CAMOCTOATEIbHOM PadoThl 00yUaroIIHXCSl

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUU 2.

8 YueOHO-MeTOAMYEeCKOE U HH(POPMAIIHOHHOE o0ecnieyeHne TUCIUIIHHbI

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
JOCTYyTMA: 10 MOIUCKE.

2. Maremaruka : yue6HOe mocooue / FO. M. Jlanunos, JI. H. Xyp6enko, I'. A.
Huxonosa [u ap.] ; mox pex. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mocksa : UHOPA-M,
2022. — 496 c. — (Bricmiee oopa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Tekcr : anextponnsiii. - 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: bakanaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
anektpounsiid. - URL: https://znanium.com/catalog/product/989802 (narta obpaiueHus:
08.04.2025). — PexumM H0OCTYyIIA: 11O TOAIHKCKE.

2. ®uxtenrodspll, I'. M. OCHOBBI MAaTEMAaTHYECKOTO aHAIN3a : YYCOHUK : B 2 YacTsIX /
I'. M. ®uxtenronbi. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacte 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TekcT : 31eKTpoHHBII // JIaHb : 3IEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (nata oOpartieHwust:
08.04.2025). — PexumM octyma: [uis aBTOPU3. OJIb30BATEIICH.

3. ®uxrenronsi, I'. M. OCHOBBI MaTEMaTHYECKOTO aHAJIN3a : YICOHHK : 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 : 31ekTpoHHbIi // JIaHb : 3JIEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (nata oOparieHwust:
08.04.2025). — 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. — (Bsicmiee
obpaszoBanue). - ISBN 978-5-16-010071-5. - Tekcr : anekrponnsiid. - URL:
https://znanium.com/catalog/product/2124772 (nata oopamienus: 08.04.2025). — Pesxum
JOCTYMA: 10 MOIHUCKE.

B) MeToanueckue yKazaHus:

1. AbpamoBa, 1.M. DnemMeHTbI BEKTOPHOU anreOpbl M aHATUTHYECKON T€OMETPUU:
MeTtoaudeckue ykazaHus Juist cTyeHToB | kypca Bcex cnenuanbHoctein. — MI'TY, 2008. —

16 c.

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

3. Baxpymesa, N.A. KpuBsle u moBepxHoctu 2 nopsiaka. [lomsipHas cuctema Koop-
nuHart. [paktukym — Marautoropek: 'OY BITO «MI'TY um. I''1. Hocoay, 2009. — 19 c.

4. T'opsiueBa, H.A. Teopust pyHKIMH KOMIUIEKCHOTO TEpEeMEHHOT0: Metoauueckue
YKa3aHUs U BapHaHThl MHIMBUyaIbHBIX 3aJJaHUM ISl CTY/IEHTOB BCEX CHEIUATIbHOCTEH —
Marnutoropck: 'OV BIIO «MI'TY nm. I''1A. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHblid HHTErpAJl: METOJAMYECKHUE YKa3aHUS ISl CTYI€H-TOB
— Marnautoropck: I'OY BIIO «MI'TY um. I''1. HocoBar, 2010 — 12 c.

6. I'pauesa, JI.A. DnemMeHTHI JIMHEHHON anreOpbl, BEKTOPHOU anreopsl U
aHaJIMTUYeCcKol reoMeTpun: YuyebHoe nocodue. - Marauroropek: I'OY BITO «MI'TVY um.
I''1. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JlabopaTopHbIii MpakTHKyM TI0 cTaTucTHKe ¢ mpuMeHerneM EXCEL:
Mertona. ykas. /i 1a00paTOpHBIX paboT 110 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
3aJlaHu# A7 CAMOCTOSITENTLHOM pabOThI M KOHTPOIIS 3HaHUM CcTyneHToB. — MI'TVY, 2009. — 24
C.

9. Makcumenko, U.A. CoObiTus u BeposaTHOCTh. YacTs 2: Meron. ykas. -
Maruuroropck: 'OV BITIO «MI'TVY um. I''1. Hocoay, 2010. — 25 c.

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

11. Masiuenko E.I1. MccnenoBanue ¢pyHKIMil u moctpoeHue rpadukos. [TpakTukym. —
Maruuroropck: 'OV BITIO «MI'TY um. I''1. Hocoa», 2011. - 20 c.



12. CaBymikuna H.®@. Kom6unaropuka. CoobiTHE U BeposaTHOCTh. YacTs |:
Komb6unaropuka. Anredpa coObITii: MeToa. ykazaHus 1o JUCHUILIMHE «MaTeMaTHKa IS
cTyneH-ToB | kypca Bcex cnenuanbHoctei. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpammHoe obecnevyenune

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 20071y, 135 or 17.09.2007 Geccpoumo
Professional
7Zip cB00OOIHO pacnipocTpansemoe [10 06eccpodHo
FAR Manager cB00OOIHO pacnipocTpansemoe [10 06eccpodHo
IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
HasBanwue kypca CchblIka
DrekTpoHHbIe pecypchl oubimoreku MI'TY uwm. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web
Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:
cucrema — Poccuiickuii nuaekc HaygHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHII) asp

DjekTpoHHas 0a3a NepruoIuUecKuX u3nanuii East View

Information Services, OO0 «MBHUC» https:/fdlib.eastview.com/

9 MaTtepuajJbHO-TEXHHUYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUUECKOE 00eCTIeYeHNE IUCIUIIMHBI BKIIOYALT:

MarepuanbHO-TeXHUUECKOE 00ecTieueHNe TUCIUIUINHBI BKIIOYAEeT:

VY4eOHble ayAUTOPUHN IS TPOBEJICHUS 3aHATUH JIEKIIMOHHOTO TUMa: [lepcoHanbHbIi
KomIbioTep (Wm HOYTOYK) ¢ maketom MS Office, ¢ BeixomoM B IHTEpHET U ¢ 10CTYIIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNIbHYIO Cpely yHUBepcuTeTa. [locka,
MYJIbTUMEAUNHBIN TPOEKTOP, 3KpaH. MynbTUMeIUNHHbIE TPE3EHTALMU K JIEKIUSIM, y4eOHO-
HarJsiJHble TOCOOMS

Y4eOHble ayAUTOPUH I TPOBEICHUS J1aOOpaTOPHBIX (MPAKTUYECKUX ) 3aHATUH,
IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAINH, TEKYIIETr0 KOHTPOJISI U IPOMEKYTOUHON
arrecraiuu: [lepcoHanabHbie KOMIbIOTEPHI ¢ TaketoM MS Office, ¢ Beixogom B MHTEpHET U €
JIOCTYTIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.
Kommiekc mabopatopHbIX (MPaKTHYECKUX) paOdOT, TECTOBBIX 3aIaHHUM JIJIST IPOBEICHUSI
MIPOMEXYTOUYHOTO U pyOeKHOTO KOHTPOJIS.

[TomereHus 1J1s1 caMOCTOSATENHHOM paboThl 0Oydaronuxcs: [lepconanbHbie
kommbtoTepsl ¢ makerom MS Office, ¢ BeixogoM B IHTEpHET | € JOCTYIIOM B DJIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomerienue JuIst XpaHEeHUS U TPOPHUIAKTHUECKOT0 00CTy)KUBaHUS y4eOHOTO
obopynoBanus: CTeruiaxu Uit XpaHeHus yuyeOHO-HarsAHbIX TocoOuit 1 yueOHo-
METOINYECKON JOKYMEHTAIMH.



IIpunoxenne 1

YueOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOSITeILHOI padoThl 00y4Yarouxcs

[To pucnuiuimHe «MatemaThka» NPEIyCMOTPEHA AayAWTOpHAas H BHEAyAUTOpHAs
caMocCTosTeNIbHas paboTa 00ydJaroIIMXCsl.

AynuTopHasi caMOCTOsITeNbHasE pabdoTa CTYJICHTOB IPEIOJIaraeT PeleHue KOHTPOJIbHBIX
3ala4 Ha IMPAKTHUYCCKUX  3aHATHAX. CamocrosTebHas JOMAaIIHAA pa60Ta CTYACHTOB
HpeIoiaracT BHIIOJIHCHUE WHINBHIYaIbHBIX JOMAIIHUX 3a/IaHUi U TecTupoBanue. Hampuwmep,
npeiokeHo 14 MHauBuayanpHbIX JOMAIIHUAX 3a/1aHUs, IBE ayIMTOPHBIE KOHTPOJIbHBIE Pa0OTHI,
TPH pacdeTHO-TpaduuecKrue padoThl, MHOTOUYUCICHHBIC TECTHI.

NuauBuayansHoe nomantdee 3aaanne /13 No 1 «JIuneitnas anrebpa: MaTpHIIBI, ONPEACTUTENH,
METO/IbI PELICHHS CUCTEM JIMHEHMHBIX YPAaBHEHUI»

AKP 1 «MccnenoBanue CucTeM JIMHEHHBIX YPAaBHEHUIN
N3 Ne 2 «BekTopHas anrebpa. AHaIUTHUECKAs TEOMETPUS»
N3 Ne 3 «BBenenne B MaTeMaTUYECKUN aHANIN3: MTpees QYHKIUHU, HEIPEPHIBHOCTh)
AKP 2 «/luddepennmanbHoe nCUUCICHIE
(GyHKIIMM OJHON EPEMEHHOI»
N3 Ne 4 «OnipenesieHHbIA UHTErPAl U €r0 MPUIIOKEHUSD)

N3 Ne 5 «/IuddepennmanbHoe W HMHTETPATbHOE HCUUCICHHE (QYHKIMH HECKOJIBKUX
IIEPEMEHHBIX»

N3 Ne 6 «O6bIKkHOBEHHBIE MU hepeHIalIbHbIE YpaBHEHUS IEPBOTO MOPSIKA»

NI3» Ne 7 «JIHJ BbICHIMX HOPSIKOB C MOCTOSHHBIMH Kod(pduuueHtamu. CHCTEeMbI
muddepeHIMaTbHBIX YpaBHEHU N

W3 Ne 8 «Psap1»

N3 Ne 9 «KomrmiiekCHBIE Yyncay

N3 Ne 10 «DnemeHTapHble PYHKIIMN KOMIUIEKCHOTO TEPEMEHHOT0»
N3 Ne 11 « TuddepennmpoBanue u nnrerpupoanue OKII»

M]3 Ne 12 «Psiabl B KOMIIEKCHOM IIOCKOCTH

N3 Ne 13 «Cnydaiinbie COOBITHS

N3 Ne 14 «CnyyaiiHble BETUUUHBI

PacuetHo-rpaduueckast padota PI'P Ne 1 «"IlepBuunas oOpaboTka pe3yabTaToOB IKCIIEPUMEHTA.
YucnoBble XapaKTEPUCTUKH I€HEPATIbHBIX MapaMeTPOB"

PT'P Ne 2 "[IpoBepka cTaTUCTUYECKUX TUIIOTES"

PT'P Ne 3 "BrrsicHeHHE KOPPEIALMOHHON 3aBUCUMOCTH U3MEPUMBIX MPU3HAKOB"

IIpuMepHbIe BApHAHTHI YKa3aHHBIX PadoT

JInneiinas aaredpa

1. Pemmts maTpuunoe ypaBHeHHue X+3(A-B)=4C, rue

1 3 3 8 8 6
A= , B= , C= .
—2 -4 -7 5 -3 9



-1 56 7 2 3 -1 4\ (2
2. Bemomauts gevicteua | 3 4 2 1| 3 +5 2 3|13\
0 7 8 2 1 1 -2 3)\4
1 2 3
3. Brruucauts onpenenutens 2 0 4
56 7
1 1 2
4. Haiitu obparmyio Matpuiy A, ecmn A=2 -1 2|,
4 1 4

5. PemmuTh cucTeMBl JMHEHHBIX alreOpamuecKkux ypaBHeHUH 1o ¢opmyinam Kpamepa,
MaTpUYHBIM METOJIOM, MeTo/10M ["aycca:

3X, +4X, +2X; =3 X, + X, = X; =36
A) 12X, =X, =3X; =-3 B) 1% —X, +X; =13,
X, +5X, + X3 =2 2% + X, + X, =7

6. Pemuts cucremy merogom ["aycca
X, + X, +3X5 —2X, +3X; =1
2%, +2X, +4X; — X, +3X; =2
3X, +3X, +5X; —2X, +3x; =1 "
2%, +2X, +8X; —3X, + 9%, =2

7. PewmuTh cUCTEMY OJJHOPOJIHBIX ypaBHEHUI
2%, +X, +X; =0
9X; =X, = X3 =0
X; —3X, =3X; =0

BexTopHnas aaredpa

JlaHbI KOOPIUHATHI BEpIIUH NUpaMUIbI AAAA,
A(136), A(221), A(-10;1), A,(—4;6;-3). Haiiru:

1) nnuny pedpa AA, ;

2) yron mexny peopamu AA, U AA,;

3) yron mexay pedbpom AA, urpaHbio AAA;

4) mmomanb rpaHu AAA,;

5) 06beM MUpaMuIbI.

AHanuTudeckas reomerpusi. Kpusble 2-ro nopsiaka



Hown

N O

10.

11.

B tpeyronbauke ¢ Bepmmaamu A(2,1), B(5,3), C(-6,5) HaiiTu n11uHY OMCCEKTPUCH yTia A,
€CJIM HW3BECTHO, 4YTO OHCCEKTpHCca [JEeNUT MPOTUBOJICKAIIYI0 CTOPOHY Ha YacTH,
MPOTMOPIUOHATILHBIC JUTMHAM TIPHUJIEKAIUX CTOPOH.
B kakoii Touke npsimas, mpoxossias yepe3 Touku A(3,-2) u B(-1,2), mepecekaet ock Oy.
Haiitu paccrosiaue Mexny npsMbiMu 4x-3y-7=0 u 4x-3y+3=0.
Hanucarh kaHOHWYECKHE U MapaMEeTPUUYECKUE YPAaBHEHUS MPSIMOMH, MPOXOASIIEH uepe3
touku M(2,1,-1) u K(3,3,-1).
[TpoBecTu npsimyro depes Touky A(2,0,-1) nepneraukyasapHo miockoctu 3x+4y-z+4=0.
[TpoBecTu TIOCKOCTH Yepe3 Touky A(2,0,-1) mapamnensHo iockocTu 3x+4y-z+4=0.
[Tposectu mrockocth uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloka3aTh, 4TO MPSMBIC B3aMMHO TIEPIICHIUKYIISIPHBI:

X y-2 z 3Xx+y-5z+1=0
1 -2 3 " |2x+3y—82+3=0.

I[OKa3aTI), 4TO IMPAMBIC MMapalJICIIbHBI:
x+2 _y-1_z  [x+y-z=0
-2 1

3 -2 X—y-52-8=0"

Haiitu yronm mexnay npsimoid, npoxoasmei yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u
MJIOCKOCTHIO X-3y+Z+5=0.
OnpenenuTs TN Y TOCTPOUTD JIMHUIO:
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 MaTeMaTHYECKHUH aHAJIN3

1. Haiitu npenensl QyHKINA:

. 2x3+x%+5 )
hm——jr————' li
xow 3XT —X+1
1-cos 4x
im——:
x>0 2X. tgx

lim x-(Vx*+1-x) :

"n]ln(§+-2x).
e -1

x—0

x®—3x-2
Sl
x> X% —x—2

Hm\m+1_2-
o8 fx-2-1"

i+7
lim(@—4x)*

x—0 !

. (2x—1)*
lim :
x—>n\ 2X+1

HccnenoBaTth Ha HENPEPHIBHOCTh, HAMTH TOYKU Pa3pbIBa, CIIENAaTh YEPTEXK:



L X+4, x<-1,

a)y =45 6) y=<x>+2, -1<x<1,
2%, x=1.

JAuddepenunanbroe ucuncieHne GyHKUUM 0JHON NepeMeHHO

1. Haiitu npousBoaHbIE (YHKIIHMA:
y =¥ 4 /X .sin? 3x y= 2 3% y=(4x15)
X

y? —x®+10yx =0.

2. Haiitu quddepenunan GyHKINN:

y:Intg§+arcsin45x.

3. Haiiti npou3BoIHbIEC IEPBOTO U BTOPOT'O MOPSIKOB:
{x =arcsint,

y =In(l—t?).

4. Haiftu ypaBHEHMsS KacaTelbHBIX K Tapabome Y=X>—4X+6 B Toukax, OpAMHATHI
KOTOPBIX PaBHBI 3.

5. Haiitu HamOonbllee ¥ HaWMMeHbINee 3HadeHus (ydkuuu Y =2X+6—-3/(X +3)2 Ha
otpeske [—4; —2]
6. Haiitu uaTEpBATBI BO3pacTaHus, yOBIBAaHUS, SKCTPEMYM (DYHKIINN
2x2

x2+3°

7. Haittu acumMnToTsl rpaduka GyHKIUU
3

y:x2+1'

8. HaiiTu mHTEpBAIIBI BBITYKIIOCTH, TOUYKHU TIepernda rpapuka QyHKIIUH

2
y=x-e”

9. IIpoBectu nmosHOE HccaeI0BaHUE GYHKIUU U TOCTPOUTH rpaduk

HHuTerpajibHoe ucuncjieHue GyHKIMii: HeonpeaeJaeHHbIH HHTerpaJ

1. HaiiTu Heonpeien€HHbIE HHTETPAIbI:

dx

3

2
a) [~ +51;J;+2 6) [sin(3x-+1)dx, B) [sinxe®"dx, r)

.[ 5x-2 dx |

X% +4x+5



3x—4 . .
n) | ————=dx e) | xsin(2x)dx , x) | xarcsin xdx , 3)
J.\/xz —6x+13 j I
I)i_ldx,
xX*+1
X—3 cosx+1 - 3
———ax, dx, sin” 2xcos” 2xdx ,
" '[(x2—4)2 k) Isinx+cosx—2 M) I H)

_[cosz xsin® xdx

X

ol e [

OmnpenesieHHbIN HHTErPAJ U €ro NPUJIOKEHUSs

2. Haiitu onpenenéHHbIC HHTETPAIIBL:

7l2 e 1 3 e
- dx X+ X 4
v/sin x cos xdx 0) | ——— ——dx X" Inxdx |

) ! ’ ) -!‘x(lnx+l) ’ ) £x4+5 ’ ) Jl-

zl4 2 4

dx

1) ; f

5 C0S X(1+cosx) 5 (8 X2

3. Haiitu HecoOCTBEHHBIE MHTETPAJIBI:

7 dx T odx S dx
= 6) [——, —_—
2 .[ 2 ) _-[Ox2+4x+10 ") _{Ox2—3x+2

4. Haiitu mmomane o0acTy, 3aJaHHON JUHUASIMHU: Y = x? -1, y=2X+2.

5. Haiitu nymHy KpUBO#H, 3alaHHON YpaBHEHUSIMHU:

4(2cost — cos 2t
a) y=Inx,+3<x<415, 6) y= ( CoSt 008 ),OStSJz.
4(2sint —sin 2t)

6. Haiitu 06BEM Telta, 06Pa30BAHHOTO BpaIeHHeM obmacti Y = X°, Y = Jx BOKpyr ocu OX .

7 . Haiitn KpHBOHHHCﬁHLIC HUHTCETpAJIbl 11O KPHUBBIM L, 3aJaHHbIM B JICKAPTOBBIX WUJIU ITOJIAPHBIX

KOOpJMHATaX: a) jydI,L:y=x3,03xsl, 6)
L
jzdl,L:x=tcost,y=tsint,z=t,0§t§2,
B)J. x*+y%dl,L:r=acosep, 0<x<1.
L

AunddepenunasbHoe ©W  HMHTErpajbHOe HCYHCIeHHEe (QYHKIUM  HECKOJbKHX
nepeMeHHbIX



In(x*y)

Jy-x

2 "

1. Haiitu 1 mocTpouTh 06JaCTh ONpeeNeHust PYHKIUU Z =

y
1+x
3. HaiiTi mpon3BOIHYIO CIOKHOM (GyHKIMH Z =X’y —Yy°X,rae X=UCOSV; y=usinv.

2. HaiiTi 9acTHbBIC IPOU3BOAHBIC PYHKIMKA Z = X-arctg

. 0z oz . .
4. Haiity mpon3BoaHble — U — HesABHON QyHKIMH €’ —X’ysinxyz =0.

OX oy
5. Haiitu 5kcTpeMyM (QYHKIME IBYX TlepeMeHHbIX Z =4(X—Y)—X* —y?.
6. Haiitu nBoiinoii unTerpan no obxactu D, orpanndeHHON TMHUSAMU:

”(X—Zy)dxdy, D:x=0,y=2x* x+y=3,
D

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

y
ydy j dx.

1-/1-y?

8. HepeﬁTH K IIOJIAPHBIM KOOPpAHATAM N BbBIYHUCIUTDL!:

O ey

OObIKHOBeHHBIE U PepeHnnaIbHbIC YPDABHCHHUS
1. Haiitu o61mmii naTerpast uiu odiiee pemenne mudepeHnaIbHOro ypaBHEHUS IEPBOTO
nopsjika (B mpumepax r), 1) pemuTs 3aaaqy Komm):

a) VA—x’y' +xy? +x=0, 6) 20xdx—3ydy =3x’ydy —5xy’dx, B)

, X% +2xy —5y?
2x% —6xy
' — yCos X = sin 2x "4y =xy?
nd? 7Y C YT g Y Wy o
y(0)=-1 y@®=1 X X

2. Haiitu o61ee pemenue quddepeHnaabHoro ypaBHEHU:
a) y'xInx=y",6) (L+x%)y" +2xy’ =12x>,

y" =2sin®ycosy
=" y®=1"

4. Haiitu oOuiee pemenue auddepeHnnaibHOro ypaBHeHus (B mpuMepe 1) peuTh
3agauy Komm):

a) Y —4y"+5y' =6x* +2x-5, 0) y"'+2y" -3y =(8x+6)e,

3. Haittu pemenune 3anaun Komm:

B) Y —4y'+4y=e*(cosx+3sinXx), r) y"' —64y’ =128cos8x —64e®,

) y"+y=1/sinx
y(z!12)=1,y(z12)=nl2 "

Psaabl



o0

1. Jloka3zaTh CXOIUMOCTh U HAUTU CYMMY psijia 22—2 .
“~n°+n-

2. HccnenoBath Ha CXOJAMMOCTD PSIIBI:

2) Zw:sinn\/nﬁ\/ﬁ 6) i%sm( J ) inl((zsr:];l)l ’ iln[j?]lij |

n=1 n=1

> :
=~ (3n+1).In(n+5)

3. Hccnenosath pAAdbl Ha a6COJ'IIOTHYIO " YCJIIOBHYIO CXOOHUMOCTh:

N ismn\/_ Z 1" z( D"@n+1)

~ nJn “nin(n+1) ~ ~ 45 3n+2
4. Haiitu cymmy psaja Z ¢ TouHocThio 710 0.001.
= 4"(2n+ 1)

5. Haiit 065acth CXOAMMOCTH CTEIIEHHOTO psija:

2n+1

(=1)"2" (x +1)" = 4" (x —3)7" = (~1)" (X +2)
Z_ll 3n+2 ’ ) le Jonsl ") le n2

6. Paznoxute ¢pyHkuto B psin Teisiopa mo creneHsm X :

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

dx 2
7. BBIYMCIUTH HHTETPAT ¢ TOYHOCTHIO 10 0.001: a) J. 0) J. sin(25x?)dx .
0 4’\/1+ X4 0
JJIeMEeHTBhI TAPMOHMYECKOro aHaau3a. Psiabt @ypbe

1. Paznoxuts B psig Oypbe QYHKIHIO, IEPHOANIECKYIO C IEPHOOM 277 , 3aJaHHYIO Ha

X+7m,-7<Xx<0
orpeske [—z,7] dhopmynoi f(X)= .
T, 0<x<rx

2. Paznoxuts B psia Oypbe QyHKITHIO, TEPUOTUUECKYIO € IEPUOAOM 4, 3aJaHHYIO Ha

X?,-2<x<0
orpeske [-2,2] dopmymnoii f(X) = ' )
p [-2,2] dopmy. (){x,osxsz



3. Pa3noxxuts a) B psAf 110 KOCHHYCaM U 0) B psAJ] IO CUHYcaM (YHKIIHIO, 33JaHHYIO Ha

0

1<x

IA

X, x<1
orpeske [0,3] dbopmynoi f(X) =49 3—x 3

2

IA

9J1eMeHTBI TEOpUHU (l)yHKII]/Iﬁ KOMIIVIEKCHOI'0 TIEPEMEHHOI'0

1. HaiiTi Bce KOMILIEKCHBIE YUCIIA, YAOBIETBOPSIONINE 3a1aHHBIM YCIOBUSIM Z° —Z
Haiinennsle yncna 3anucarh B TPUTOHOMETPUUYECKOM U MOKa3aTenbHON hopMmax.

T

- - l_l - -
2. Bovruuciuth 3HaYeHus Gynknmii: cosi, In(3+4i),e 2, arcsini.
Haiiti kopHu ypaBHenus SiNZ = 31 u n306pa3uTh X HA KOMILUIEKCHOMN ILIOCKOCTH.

y z
4, Haiitu 06pas munun | mpu oToGpakennn W= ——.
z—i

Cayuaiinble cOObITHS
3amanmue 1.
OnbIT — U3BJICYCHUE ICTAITU U3 SAIIMKA, B KOTOPOM HaXOIATCS U3JIeius TpeX copToB. CoObITHS: A
— «U3BIICYCHA JIETaJIb IEPBOr0 copTay; B — «u3BiedeHa aeraib BToporo copray; C — «u3BlieueHa
JeTallb TpeThero coptay. Yro npeacrasisior cobdoit coobituss A+B, A+C, AC, AB+C?

3aganme 2.

["apaepoOrmuia BbIIaa OTHOBPEMEHHO HOMEPKHU YETHIPEM JIMIIaM, CIABIIUM B rapaepod cBou
nutstnsl. [locne 3Toro ona nepemnyTaia Bce LUISAIBI U OBECHIIAa X Hayraj. Hailtu BeposaTHoCTH
CJIEIYIOIIUX COOBITHH:

A — «kaxxa0My U3 YeThIpeX JIML Tap1epoOIIHIIa BBIIACT €0 COOCTBEHHYIO LAY,
B — «poBHO Tpu JMIIa MOTyYaT CBOM LUISIIBIY;

C- «POBHO ABa JIMIA MMOJIY4YaT CBOU HUIAIBD).

3ananmue 3.
BepositTHOCTB nONIaganus B 1ieab npu oaHOM BeicTpene paBHa 0,001. Haiitu BepoaTHOCTD
MoTaIaHus B 11eJb ABYX U OoJiee MmyJiib, €CIU Yncio BeicTpesnoB paBHo 5000.

3amanue 4.

BeposTHOCTh U3rOTOBIIEHUS U3/IENINS, OTBEUYAIOUIET0 CTaHAApTy MPH JIaHHOM TEXHOJIOTUHU paBHA
0,8. HaiiTi BeposiTHOCTB TOT0, uTO M3 200 M31€1Mii cTaHIapTHRIMU OyIyT: a) poBHO 150, 6) ot 140
1o 155, B) e menbie 165.

3aganme 5.

Tpu aBTOMOOWMIISI HallpaBJIEHbI HA MIEPEBO3KY Ipy3a. BeposaTHOCTh HCTIPaBHOTO COCTOSHUS
nepBoro u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaliTu BepOATHOCTH TOT0, YTO POBHO
JIBa aBTOMOOWJISI IIPUTOTHBI K AKCIUTyaTaIyH.

CayuaiiHble BeJTHYUHbI
3ananue 1.

HesaBucrMblie OMBITHI TPOIOJKAIOTCS 10 MEPBOT0 MOJIOKHUTEIBHOTO UCX0/1a, TTOCTIE YEro
npekpamatorcs. Haiftu psia pacmpenienenus 4ucia OnbITOB, €CJIM BEPOSITHOCTD MOJI0KUTEILHOTO



UCXOJa MPH Kax1oM ombite papHa 0.6.
3aganue 2

3amaH psja pacupeereHus ciaydaiiHon Benuanabl X. HaliTh MaTemaTuieckoe oKu1aHue,
JTUCTICPCHUIO U CpeJIHEe KBaJpaTuieckoe oTkioHeHue. [TocTpontsh pyHKINIO pacpeesieHusl.

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

Jlnsi HempephIBHOM CIydyallHOW BEJNMYMHBI 3a7aHa (DYHKIUS pacrpeieieHus F(X) .
TpeOyercss HAWUTH TUIOTHOCTH PaCHpEICICHUS f(X), MaTeMaTU4YeCKOe OKUJIaHUE, AUCIEPCHUIO,

CpedHee KBAJPaTHYECKOE OTKIOHEHHE. BBIYMCINTH BEPOSTHOCTH TOTrO, YTO OTKJIOHEHHE
CIly4ailHOW BENMYMHBI OT €€ MaTeMaTHYecKoro OXwuJaHusi Oyner He Ooiee CpexHero
KBaJpaTHUECKOro OTKJIOHEeHUs. [locTpouts rpaduk GyHKIHIA.

0
F(x) = 1-(1—c052x) , 0<x<Z
2 . 2

3ananmue 4.

Jlnsi HenpepbpIBHOW CIydallHOM BEIMYMHBI 33JaHa IUIOTHOCTH PaCHpeAeiICHUs f(X).
Tpebyercsa HaiiTH mapamerp &, QYHKIHIO pacupeieleHHs F(X), MaTE€MaTHYECKOE OKHJIaHUE,
JIUCIIEPCHUIO, CPENHEKBAIPATUIECKOE OTKIIOHEHNE.

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

3aganmue S.

Cry4aliHOoe OTKIIOHEHHE pa3Mepa JIeTalld OT HOMHHAJIA PaclpeieIeHO 0 HOPMAJIbHOMY
3aKOHY C mapamMeTpamMmu auo. CTaHI[apTHBIMI/I SABJIAIOTCA TC ACTAIN, JJIA KOTOPBIX OTKJIIOHCHHA
OT HOMUHAJIA JIe)KaT B UHTEpBaJIe (a —-a;a+ a). 3anucath GopMyIy IUIOTHOCTU paclpeneacHus
Y TIOCTPOUTH TpauK MIIOTHOCTU paclpeesieHus!.

CKonpKO HE00XOIMMO M3TOTOBUTH JIeTallel, 4TOObI C BEPOSITHOCTRIO HE MeHee [ cpelau

HUX ObLIa XOTs OBl OJTHA CTaHAPTHAs?
a=0;, 0=0.05 «=0.06; p=0.97

3ananmue 6.
CpenHee 4KCIiiO BBI30BOB, MTOCTYIMAIOMIMX HA CTAHIIMIO CKOPOM MOMOIIH 32 OJIMH Yac, paBHO 9.
Haiitu BeposiTHOCTB TOTO, 4TO 32 20 MUHYT IMOCTYIUT @) TPU BBI30Ba; 0) HE O0JIee NBYX BHI30BOB.

CucreMbl ciIy4yailHbIX BeJTUYHH

3aganue 6.
3aKkoH pacrpeeneHusi CUCTEMbl JHUCKPETHBIX CIIyYalHBIX BETUYUH (X,Y) 3aJlaH

tabimue. Hatn koddduimedHT koppeisimud I, H BEPOATHOCTH IOIAMAHUSA CIyYaliHON
Xy

pemaumast (X,Y) B obmacts D.

X 0 2 4 6

0 0.05 0.03 0.06 0.05




0.06

2 0.07 0.10 0.20
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}

3aganue 7.
3a1aHa IIOTHOCTh PACIIPECICHUS CUCTEMBI IBYX CIydaiHbIX BenuuH | (X, y).

Haiit kosdpuument A, kospuuuent koppensuuu I .

F(x,y)= A-(x+y)-e™¥ 60o6m.D 0<x<oo
Y= 0 sveoon.D  0<y<oo

3aganue 8.

CytouHas moTpeOHOCTh DJIEKTPOSHEPTUU B HACEICHHOM ITYHKTE SIBJISETCS CIydailHON
BEJIMYMHOI, MaTeMaTuyeckoe oxkuganue Kotopo pasHo 3000 xBm /4 , a qucnepcus pasHa 2500.
OLICHUTh BEPOATHOCTb TOTO, YTO B ONIDKAWIINE CYTKH pPacXojl SJIEKTPOIHEPTUU B ITOM
HaceneHHoM rmynkte oyzaer ¢ 2500 mo 3500 xkBm/ u.
3amanme 9.

Hano: X,Y —cnydaiinsle BenuuuHbl, Y =3X +2, M(X) =2, D(X) =4.

Haiitu: M(Y), D(Y), k,,, 1,

3amanue 10.
CnyuvaitHas BenuuMHa X  HMeeT HOPMaIbHOE pachpefielieHne ¢ HEU3BECTHBIM
MaTeMaTHYeCKUM OXXKUJaHMEM A M HeM3BECTHOW aucnepcuei o, . Ilo BeIOOpke (Xl, ) S Xn)

1 y
obbeMa N BEIMHCICHO BEIOOpOUHOE cpemmee X =—-» X, . Oupeemuts JOBEPHTEIbHEI
n =

WHTEpBaJ JUIsl HEHW3BECTHOIO IapaMeTpa paclpefesieHuss a , OTBEYANOMMM 3aJaHHOU
I[OBepI/ITeJIBHoﬁ BepOHTHOCTI/I o .
X =110: n=90: o2 =100; o« =0.92.

PI'P1 — PI'P 3. MaTeMaTnuecKkasi CTATUCTHKA

Jlanbl BEIOOPOYHBIE COBOKYITHOCTH IS IBYX CJIYYalHBIX BETMYHMH (M3MEPSEMBIX IPU3HAKOB) X
uy:

X Y X Y X Y X Y X Y

23.1 54.2 225 521 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 54.0 345 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 54.1

26.7 51.0 341 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 4.1
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. Ilposectu rpymnmnupoBaHue JaHHBIX. [lOCTPOUTH KOpPpENALMOHHOE ToNie U
KOPPEJALMOHHYI0 Ta0uiry. [locTpouTs sMIMprudecKue pacpeiesieHns COCTABIISIOMINX
X u Y . HaiiTu aGcooTHbIE U OTHOCHUTEIbHBIC YACTOTHl U HAKOIUIEHHBIE YacCTOTHI.
HauepTuTh NOJUroH ¥ TUCTOTPAMMY YaCTOT M HAKOIIJICHHBIX YacTOT.

2. Haiitn BbIOOpOYHBIC M MCTpPABICHHBIC OLEHKU MapaMEeTPOB pachpeneseHus (cpeaHee,
JUCIIepCcus, CpeiHee KBaIpaTUYHOE OTKJIIOHEHHE, aCUMMETPHS, SKCIIECC, MOJIa, MEIMAHA,
K03 puIMeHT Bapuaiun).

3. IIpoBecT CTAaTUCTHYECKYIO IPOBEPKY CTATHCTHYECKOW THIIOTE3bI O HOPMAIBLHOM
pacrpeieieHud HU3MEpPSEeMOro IMpU3HaKa MO CIEAYIOIIUM KPHUTEPHUSM: a) CpPeAHEMY
KBQJIpaTUYHOMY  OTKJIOHEHHWIO, ©) pa3Maxy BapbUpPOBaHMS, B) IOKa3aTelsM
HMCIPABIICHHBIX AaCHMMETPUM M DJKcmecca, T) Kpurepuro IlupcoHa y° (ypOBeHS
3HayuMocCTU NpuHATH paBHbIM 0.05). B crnydae mpuHSATHS TUHOTE3bl O HOPMATbHOCTH
pacripeiesieHusi HAUTH JOBEPUTEIbHBIE HHTEPBAJIBI JIJIT MATEMaTHYECKOTO OXKUJAHUS U
CpeIHEero KBaJpaTUYyHOTO OTKJIOHEHUs pu ypoBHe Han&xHocTu 0.95.

4. Haiithu wm 3amWcarh B KOPPEIAIUMOHHYIO TaONMMIly ycloBHBIE cpenHue. Ha

KOPPEJSIIMOHHOM  TI0JIE IIOCTPOWUTh JIMHUM perpeccuu. HaillTu ucnpaBieHHbIN
KOPPEJSIIMOHHBI MOMEHT M Kod(dduuueHT koppensuuu. [IpoBepuTh rumnoresy o
HE3aBUCHUMOCTH Npu3HakoB X U Y (ypoBeHb 3HAUMMOCTU MpUHATH paBHbIM 0.05).
Paccunrary ko3duimentsr nuHeiHoN perpeccun (X Ha Y  wim Y  Ha
X).ITpoBepuTh 3HAUMMOCTh ypaBHEHMs perpeccuu. HaiiTu noBepuTenbHbIE HHTEPBAIbI
JUIst K03 (PUIIMEHTOB KOppENsLUU U JIMHEHHOW perpeccuu (IIpU ypoBHE HaAEXKHOCTU

0.95).




IIpuioxenne 2

7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum

a) [linanupyemble pe3yjbTaThl 00YUeHHs U OIlEHOYHbIE CPEJACTBA /ISl POBEACHUS MPOMEKYTOUHON ATTeCTAlUM:

Kon
WHJUKATOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

OIIK-1: CrnocobeH UCITOab30BaTh IMOJIOKCHU A, 3dKOHBI 1 MCTOIbI CCTCCTBCHHBIX HAYK M MATCMATUKU JIJISI PCIHICHUWA 3a/1a4 HH)KeHepHDﬁ JACATCIIbHOCTH

OIIK-1.1

[Tpumensier pusnueckre 3aKOHbI U
MaTEeMaTHYECKHE METOJIbI JIJIs
pelIeHus 3a/1a4 TeOPETUIECKOro U
MIPUKJIATHOTO XapaKTepa

Ilepeuens npumepnbvix KOHMPONbHBIX 60NPOCOE K IKIAMEHY .
1 cemecmp

1. [aiite omnpeneneHue MOHITUSIM MAaTpHlla, ONPEICNIUTENb MATpPULbl, OOpaTHas MaTpula,

MaTpUYHOE ypPaBHEHHUE

Onwumute crocoObl BEIYUCICHUS ONPEACITUTENS, MOSICHUTE Teopemy Jlartaca

Hccnenyiite cucteMy JTMHEHHBIX alre0panyecKux ypaBHEHUM

[aiite onpeneneHue NOHATUAM BEKTOP, KOJUIMHEAPHOCTh, KOMIUIAHAPHOCTh BEKTOPOB

Onumure reoMeTpuuecKuil U (U3NYECKUH CMBICT CKaJISPHOTO, BEKTOPHOI'O M CMEIIAaHHOI'O

IIPOU3BEICHUS BEKTOPOB

[aiite onpenenenne NOHATHAM IIpsiMasi, INIOCKOCTh, IIOBEPXHOCTh, YPABHEHHUE JTMHUU

JaiiTe onpenenenre NOHATHS JTUHEHHBIN ollepaTop, Npeodpa3oBaHue TIOCKOCTH

8. MaiiTe ompeneneHue MOHATUAM npenen (QYHKUMW, Tpou3BOAHAsA, Aupdepenunan,
HeoIpeeNeHHBIN, ONpeAeNeHHbIH UHTEerpall, AUPQepeHnaibHOe ypaBHEHUE, YUCIOBON pAl,
(bYyHKLINOHATBHBIN pSAA. ..

9. Tlepeuncnure npaBuia AudpepeHIMpPoBaHus GYHKIINH.

10. B uem cocTtouT reoMeTpuuecKuil, (U3NYECKUH, SKOHOMHUYECKHUH CMBICT MPOU3BOAHOM U
mubdepeHnmana GyHKIUH

11. IlponeMoHcTpUpYIiTE CBOMCTBA OIPEICIEHHOI0 UHTErpaa

12. Onumure MeToap! pemeHus uphepeHIHaTbHBIX YPaBHEHHHA TEPBOTO TOPSIKA

oW

~No

Ilpumepnuvie npakmuueckue 3a0anus K IK3AMEHY:.

3apanme 1. CocTaBbTe aIrOPUTM PELICHUS ..... 3a7a4H.

3anaua 2. CocTaBbTe MO YCJIOBHIO 33]]a4l CHCTEMY JIMHEHHBIX YPaBHEHUH U PEUITUTE €€ MATPUUHBIM
croco0oM.

33}13HI/I€ 3. Brruucanre mpeacii no nmpaBuily Jlonmuransa lim w .
X—2 X —4




3ananue 3. ChopmynupyiiTe HEOOXOIUMOE YCIOBUE IKCTpeMyMa (PYHKIIUA OHOM IMEPEMEHHOM.
3anaua 4. KakoB reoMeTpHUECKUil CMBICI ONPEEIEHHOT0 HHTETpajia OT JaHHOH (DYHKIIMH B JAHHOM
MHTEpBaJE B IEKAPTOBOU CUCTEME KOOPAUHAT

1.
2.

ok

~

=

o N

2 cemecmp
JaiiTe onpeneneHne MOHATHH «(YHKIMS HECKOJIbKHUX MTEPEMEHHBIX)», IBOWHOW HHTETPaJl.
Chopmynupyiite HeOOXOJMMOE U TOCTATOYHBIE YCIOBUS TOUKH CYIIECTBOBAHUS SKCTPEMyMa
(GyHKIMH IBYX MTEPEMEHHBIX.
[TpuBeauTe PUMEPHI UCIIONB30BAaHUA (DYHKIIMH HECKOJBKUX MEPEMEHHBIX B OKPY)KAIOLIEM
Hac Mupe
Kak cBecTu BbIUMCIEHHE KPATHBIX HHTETPAJIOB K ONPECIIEHHOMY
CdopmynupyiiTe reoMeTpuuecKuii U (GU3MUECKUN CMBICI IBOWHOTO, TPOWHOTO MHTETPAJIOB
Maiite onpenenenue nuphepeHIuanIbsHOr0 ypaBHeHHS, 0OBIKHOBEHHOTO YPaBHEHHs, 00IIIEro
pewenus Y
[lepeuncnure ocHoBHBIE TUIIBI [IY 1 mopsaka 1 anropuTMbl UX peLIEHUs
[IpuBenuTe mpuMepsl KIIOYEBBIX 3a]1a4, MO KOTOPbIM cTpostcs Y Kak MareMarudecKue
MOJEIN
HazoBute ciocoObl penienus cucteM JTuHerHbIx 1Y

Ilepeuens npumepuvlx KOHMPOJILHHIX 60NPOCOE K 3AUemY .

3 cemecmp
Uucnosslie psiapl. CxoauMocTh U cymma psia. CBONCTBA PSIOB.
Psan reomerpuueckoit nmporpeccuu. HeoOXxoaumblil mpu3HaK CXOAMMOCTH YUCIIOBOTO psijia.
l"apmonnueckuit ps.
JlocTaTouHbIE IPU3HAKK CXOAUMOCTH 3HAKOMOJIOKUTENbHBIX psAAoB. [Ipu3Haku cpaBHEHHUS.
[Tpuznak lanamoOepa.
JlocTaTouHble NPU3HAKU CXOAMMOCTH 3HAKOIOJIOKUTENBHBIX PAAOB. PagukanbHbIi NpU3HAK
Komm. MuTerpaneubiil npusHak Kommn.
3Hakouepeayrolecs U 3HaKonepeMeHHble psaabl. Ilpusnak JleiiGHuma. AOcomoTHas |
YCJIOBHAsi CXOAUMOCTB PsI/Ia.
OyHK1moHanbHbIe paasl. O6nacts cxoaumoctu. Crenennsle psabl. Teopema Abens. Paanyc
cxoaumocTtu. CBOICTBA CTENIEHHBIX PSJIOB.
Psansr Telinopa u Maknopena. Paznoxenue QyHKIUN B CTENIEHHBIE PSIJIBL.
[IpumeHeHne CTENeHHBIX PSAAOB B MPUOIMKEHHBIX BBIUMCICHUSIX.
Tpuronomerpuueckue psibl. Onpenenenne K03Q(UIMEHTOB TPUTOHOMETPUYECKOTO psijia.




10.
11.
12.
13.

14.
15.

16.

17.
18.
19.
20.

HROo~NooGa~LNE

VYcnoBue pa3noxuMocTu GyHKIHH B psax Dypee.
KpuBbie BTOPOTro MopsiaKa: OKpY>KHOCTb, 3JUIMIIC, TUIIepOoIIa, mapaboia, uX reOMeTpUuIecKue
CBOICTBA U ypPaBHEHUS.
Psinpr @ypbe Ui YeTHBIX U HeueTHBIX QyHKIu. Paasl @ypbe 11t yHKIUU TPOU3BOIHLHOTO
nepuona. Paznoxenue B psag @ypbe HeMEpUOIUISCKUX (HYHKIIAMN.
[ToHsiTHE KOMIUIEKCHOTO 4uciaa. MHOXKECTBO KOMIUIEKCHBIX 4ucel. Moaysib U aprymMeHT
KOMIUIEKCHOT'O YHUCIIA.
®opMbI IPEICTaBIECHNUS KOMILJIEKCHOTO yucia. JlelcTBrs HaJl KOMILIEKCHBIMH YUCIIaMU.
[TonsTHEe QYHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO.
OnemeHTapHble  (QYHKIMM  KOMIUIEKCHOTO  apryMeHTa: JIMHEWHas,  palroHajbHasl,
nokaszaresbHas, JorapuMuuecKas, CTENEeHHasi, TPUTOHOMETPUYECKHE, TUIepOOoInYecKue,
0o0paTHbIE TPUTOHOMETPUUECKHUE.
JuddepenumpoBanue GyHKIUU KOMILIEKCHOTO aprymenTa. [lonsatue nupdepenuupyemoctu
¢ynkunu. Anamurndeckue QyHkiun. ['apmonndeckune Gpynkun. BocctaHoBnenne QyHKIN
II0 €€ YacCTH.
WuTerpupoBanme QyHKIIMH KOMIUIEKCHOTO apryMEHTa.
Psnpl Ha KOMIUIEKCHOM TUIOCKOCTH.
Psn Jlopana.
Boryertsl.
4 cemecmp
DneMeHThl KOMOMHATOPUKHU: IEPECTaHOBKH, pa3MeIleH s, COUETaHuUsI.
OcHOBHBbIE IOHATHS TEOPUH BEPOSITHOCTEN: UCTIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.
JlevicTBus HaJ COOBITUAMU. AnreOpa COOBITHIA.
TeopeMsl CIIOKEHUS U YMHOKEHHSI BEPOSATHOCTEN.
®opmyna noaHoi BepoaTHocTU. PopMyiia beiteca.
[TocnenoBarenbHOCTE HE3aBUCUMBIX HcIbITaHUN. DopMyita bepHysum.
CriyuaiiHble BEJIMYNHBI, UX BUJIBL.
Psn pacnpenenenus.
@DyHKIMS pacpeesIeHus, €€ CBOMCTBA.
0. ITmoTHOCTB pacmpeneneHs], CBOMCTBA.
11. YucnoBble XapaKTepPUCTHKH CITyYaiHBIX BETMUYMH: MaTEMaTHUYECKOE OXKUIaHUE, TUCIIEPCHs,
CpelHee KBapaTHIeCKOe OTKIIOHEHHE.
12. HopmasbHbIH 3aKOH pacnupeieNieHusl CITy4ailHOW BEIMYHMHBI.




13. CucteMbl cilydallHbIX BENUYMH. 3aKOH pacrpeneieHus. UHCIOBbIE XapaKTepUCTUKU
CHUCTEMBI CIIYYalHBIX BETUYUH. 3aBUCUMOCTD CIyYalHbIX BEJIUYHH.

14. 3axon GONBLINX YHCET

15. Ilpeamer MaTreMaTHYECKOW CTaTHCTUKU. [eHepanbHash COBOKYIHOCTh M BBIOOpKA.
Bapuanmonnsiii psa. [Tonuron. I'ncrorpamMmma. Dmnupudeckas QyHKIHUS pacpeeICHHMS.

16. CraTucTuueckre OLEHKH MapaMeTpoB pacipeaeIeHus TeHEePaTbHONH COBOKYITHOCTH.

17. Cratuctuyeckas nposepka runore3. Kpurepuii cornacus. Kpurepuii [Tupcona.

18. KoppensuoHHbIH aHaIn3. OMIUPUUECKUN KOIPPUITUSHT KOPPETISIUH.

19. HaxoxaeHue ypaBHEHUs JTUHEHHON perpeccuy MeTOA0M HauMEHBIIUX KBaJpaToB.

OIlK-1.2

Ucnonw3yeT 3Hanust GU3NKU U
MaTEeMaTHKU MPU PEeIICHUN
MPaKTUYECKUX 3a/1a4

Ilpakmuueckue 3a0anus
3ananme 1. Cucremaruzupyiite 1 0000IUTE BCE KIFOUEBbIE OHATUS U IPUEMBI PELIEHUS TUIIOBBIX
3agad o Teme «lIpousBoanas» u «l[IpuMeHeHre TPOU3BOIHON IPU MCCIETIOBAHUN (YHKIIUI.
PesynbTar opopmure B BUIE TAOJIUIIBI.
3agauva 2. /s pemenns 3a1auu ceaiTe CXeMaTHIEeCKUH YepTexX U MOTydnTe (yHKINOHATIBHYIO
3aBHCUMOCTb 110 YKa3aHUIO K 3a7a4e. Haiinute o6macTp onpenenenus 3Toi GyHKIMU O CMBICITY
3agaud. Berancnaure 3HaueHus 3TON QYHKIMH MPU TPEX Pa3IMYHbIX 3HAYEHUSX apryMEHTa.
Hccnenyiite pyHKIMIO HAa HanOobllIee U HAaMMEHbIIee 3HaueHus. OTBEThTE Ha BOIIPOC 3a/1aUH.
«CeueHue TOHHENS UMeeT (opMy NMPSMOYToJIbHUKA, 3aBEPIICHHOT0 NOJayKpyrom. [lepumerp
ceuenus 18 m. [Ipu kakoM paguyce Moaykpyra IIomaab ceueHust OyaeT HaubonbIen?»
O0o03HaybTe pasnyc MONYKpyra 4Yepe3 I W BBIPA3HTE IUIOIIAAb S CEeYeHHUs Kak QpyHKuuio ot I :
S=S5(r)
3aganue 3. Ha xakoii BbICOTE I Ha/l HIEHTPOM KPYTJIOTO CTOJIA pajiuyca a ClIeyeT IOMECTUTS JIaMIly,
4TOOBI OCBEILIEHHOCTh Kpasi cToJia Oblia Hanbobmei? (CaMocToATeNbHO MPOaHAIU3UPOBATS -
3HAHHUA, METOJIbI KAKOTO pa3jiesia MaTeMaTUKH MOTPEOYIOTCS sl pElIeHUs JaHHOW 3a1auH).
IIpumepHbIe NpUKJIAAHBbIC 321241 U 3aJaHUSs

3agaua 1. [IpoBepuTs, J1exar a1 TOUKU A(l; 0 1), 8(4; 4 6), C(2:2,3) u D(lO; 14; 17) B OJTHOM
IIJIOCKOCTH.
3agaua 2. [Ipu noctpoeHuu BUCSYEro MocTa yepes peuky «Tuxas» v BbISICHEHUH HaJIe)KHOCTH

COOPYKCHUS, CTYJCHTBI CTpOﬁOTpHI[a CTOJIKHYJIUCH C pCIICHUCM cnenylomeﬁ 3aga4u:




Tpoc, noaBemeHHbIH 3a 1Ba KOHLIA HA OJIMHAKOBOM BBICOTE, UMEET (hOpMY Jyr'H Mapadosibl.
PaccrosiHre Mexxay ToukaMu KpersieHus paBHo 24 M. ['myOuHa nporuba Tpoca Ha pacCTOSHUM 3 M OT
TOUKHU KperseHus pasHa 40 cMm. OmnpenennTs ri1yOuHy Iporuda Tpoca nocepeiuie Mexay
KPEIUICHUSMHU.

3agaua 3. Haiitu paboty cuiibl F= (l' 2 5) AIIEKTPOCTATHYECKOTO I10JIs, 10 IEPEMELIEHUIO

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

AIIEKTPUYECKOTO 3apsa U3 TOUKU B TOUKY = 2 .

. X—COSX

lim——

3aganue 4. [lokaxxute, 4yTO Ipeen *~* X+C0SX He MOKET ObITh BHIYMCIIEH 10 IpaBuily Jlonurans.
HaiinuTe 3TOT npeaen Apyrum crnocooom.

3aganue 5. 3aBUCUMOCTD ITYTHU OT BPEMEHU MPU NPSIMOIMHEHHOM JIBUKEHUU TOYKHU 33JJa€TCS

1 3 2
YpaBHEHUEM S = §t +2t° -3, rae S-nyTh BM, a t Bpems B c. Beiuncnure ee CKOpoCTh U

YCKOpPEHHE B MOMEHT BpeMeHu 1t =4cC.

_q_ 2 o _
3agaua 6. K rpaduxy GpyHkmm f(x)=3 =" ero touxe c abcuuccoii ™ = 'nmpoBenena KacaTeabHasl.

Haiitu momaas TpeyrojipHuKa, 00pa30BaHHOIO KacaTeJIbHOU U OTpe3KaMU, OTCEKaeMbIMHU €10 Ha
0CSIX KOOpJMHAT.
3agaya 7. B nmapke aTTpakiroHoB ropoaa N OIMH U3 OTPE3KOB TPACKTOPUH JIBUKEHUS 110€3/1a B

s(t) = Asin(ot + ¢,) e A, go o —

«AMEpPUKAHCKUX TOpKax» MPEeJICTaBIsACT COOON CUHYCOHUY:
W3BECTHBIC YUCIIA.

OnpenenuTh yroy HaKJIOHA K TOPU3OHTY TTOCETUTENS aTTpakimoHa JI. B MOMEHT BpeMeHH 1 ero
JIBHXKEHUS 110 3TOMY OTPE3KY.

3aganue 8. [TogymaiiTe, ¢ MOMOIIBIO CPEJCTB KAKOTO pa3jiesia MaTeMaTUKU MOKHO PEIIUTh
CIIETYIOIYIO 3a7a4y.

«/Ins1 yOOpKu cHera Ha yJauIlaX Topojia UCIOIb3yITCs CHEroyoopouyHble MauHbl. OHU paboTaroT B
TEYEHHUE CBETIIOT0 BPEMEHU CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHON CKOPOCThIO yOopku cHera 400
(M°/1). U3MeHeHne 06beMa CHera, BBITaaioero Ha YIUIBI TOPOJIA B TOPOJIE B TEYCHHE CYTOK,

ds 2
— =120 -5t . S(Ij 3
MOKHO OITMCAaThb YPAaBHCHUCM dt rae — O6'BCM CHEra (B M ), BBITIABIICTO 34 BPCMA

t (B yacax), 0 £7224. B moment Bpemenu! = 0 na ynunax ropoza nesxur 1000 m° crera. YcraHoBHTE

St
COOTBETCTBHUE MEXTY BpeMeHeM [ 1 00heMOM CHeTa, JISKAIEro Ha YJIHUIaX ropojaa { ) . CocTaBbTe




MaTEMAaTUYCCKYIO MOJIECJIb 3TOM 3aaa4d U pEIInuTe e€.

3aganue 9.

BeposiTHOCTh M3roTOBIICHUS U3/CIIHSI, OTBEYAIOLIEI0 CTAaHAAPTY IPH TaHHOM TexHoJoruu pasHa 0,8.
Hatitu BepositTHOCTB TOTO, uTO M3 200 M3aenuii cTanaapTHEIMHU OyayT: a) poBHO 150, 6) oT 140 o
155, B) He menbIie 165.

3aganue 10.

Tpu aBTOMOOWIISI HAIIPaBJICHBI HA TIEPEBO3KY Ipy3a. BeposSTHOCTh HCTIPAaBHOTO COCTOSIHUS IIEPBOTO
u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaliTu BEpoSITHOCTh TOTO, YTO POBHO JIBa
ABTOMOOWJISL PUTOJIHBI K AKCILTyaTal|H.

3amanme 11.
3amaH psi pacnpenesieHus ciaydaidHod BenuuuHbl X. Haiitm maTemaTudeckoe OXKHIaHHe,
JTUCIIEPCHUIO U CpeJiHee KBaJpaTuiyeckoe oTkioHeHue. [locTponts GpyHKINIO pacipeaesieHusl.

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

Cpennee 4MciI0 BBI30BOB, IOCTYNAIOUIMX HA CTAHLUIO CKOPOM IIOMOILM 32 OJUH 4ac, paBHO 9. Halitu
BEPOATHOCTH TOTO, UTO 3a 20 MUHYT MOCTYIUT a) TPH BbI30BA; 0) HE OoJiee IBYX BHI30BOB.

3aganue 13.
CyrouHast TOTpeOHOCTh IEKTPOIHEPTUU B HACEIICHHOM MTYHKTE SIBJISIETCS CITy4YalHON BETMYMHOM,
MaTemaTtuuyeckoe oxuaanue kotopoit pasHo 3000 xBm/u , a nucniepcust paBHa 2500. oLeHUTh

BEPOATHOCTH TOI'O, YTO B OymKanIme CYTKHU pacxod 3JICKTPOSHEPTHU B OTOM HACCIICHHOM ITYHKTC
oyner ¢ 2500 no 3500 xBm/u

13. HaifTu Bce KOMIUIEKCHBIE 4YHCNA, YIOBIETBOPSIONIME 3aJaHHBIM yCIOBHAM z°—2° =77 .
HaiifienHble YKciIa 3anucaTh B TPUTOHOMETPHUYECKOH U TI0Ka3aTelbHOM (hopmax.

T

- - 17I7 - -
14. Beraucnuth 3HaueHust pynkumii: cosi, In(3+4i),e 2, arcsini.

15. Haiit kopHu ypaBHeHus SIN Z = 31 u u300pa3suTh X HA KOMILIEKCHOMN MIOCKOCTH.
16. HccrenoBarh Ha CXOAUMOCTD PSIIbL:




a) ism n\/_ ,0) i sm(\/ﬁJ

n=1

0.2
X : 2
17. Boraucnuts HHTErpall ¢ TouHocThio 10 0.001:  a) 6) |sin(25x°)dx
'([ V1+x* !

18. Pa3ioxxuth a) B psiji IO KOCHHYCaM U 0) B psiJl 10 cuHycaM (YHKITUIO, 3a/1aHHYI0 Ha oTpe3ke [0,3]

I/\
I/\

X, 0
dopmynoint f(x) =9 3—X 1

1
— 3
2

I/\
I/\




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NOKa3aTeJd M KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas aTTecTalus MO AUCHUIUIMHE «MartemaTuka» BKIIOYAeT TEOPETUYECKUE
BOTIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUH, M TPAKTHYECKUE
3aJlaHusl, BBISBIIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUIA, TPOBOAUTCA B popme
3ayera. 3a4eT M0 JaHHOW AMCUUIUIMHE TPOBOAUTCS B MMCBMEHHOM (hopMe 1o TecTam.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

«3a4TeHO» — OO0ydJaloUINiics AEMOHCTPHPYET MOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTU
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHUE OTJIEJbHBIX 3HAHUW, YMEHUH, HABBIKOB, O0YYAIOIIUICS UCIBITHIBACT 3HAUUTEIbHBIC
3aTpyJHEHHUS PU ONEPUPOBAHUY 3HAHUSMU M YMEHHUSIMH IPU UX IEPEHOCE Ha HOBBIE CUTYAIUU.

«He 32YTeH0» — 00yUJaIOLIHiiCca HE MOKET IMOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEIEKTYallbHbIE HABBIKU PEIICHUS MPOCTHIX
3azad.

DK3aMeH MO JaHHOW TUCHUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAI[MOHHBIM
OumiietaM, KaXKIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHYECKHX BOIMPOCAa M OJHO IMPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00yYaromMiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOe W TIIyOOKOe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKaIOTCS
HE3HAYUTENIbHbIE OIMOKH, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OTlepalusixX, HepeHoce
3HaHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OICHKY «YIOBJIETBOpPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOZE KOHTPOJILHBIX MEPOIPHITHI
JIOMYCKAIOTCS OLIMOKM, TPOSIBISAETCS OTCYTCTBHE OTACIbHBIX 3HAHUIM, yYMEHUH, HaBBIKOB,
00y4aromuicsl WCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHUSIMH NIPH UX TIEPEHOCE Ha HOBBIE CUTYAlIUU.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaia) — 00yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MarepHaja, JOMYyCKaeT CYHIECTBEHHbIE OLIMOKH, HE MOXKET
MI0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1aY.

— Ha OILICHKY «HEYAOBJIeTBOPHUTEeAbHO» (1 Oay) — oOyuarommiics HE MOKET MOKa3aTh
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHWS HWH(POpPMAIMM, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBbIKU PEIIEHUs MPOCTHIX 3aj1au.



