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JIner akryaauszanuu padoyeil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2024 - 2025
yueOHOM roly Ha 3aceganuu kadenpsl [IpukinanHoit MareMaTUKu U HTHPOPMATHKU

[Iporokom or 20 1. Ne

3aB. kadenpoii I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogoopena uist peanm3armu B 2025 - 2026
yaeOHOM rojiy Ha 3aceqaHuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporokomor 20 . Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[Iporokom or 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u ojo0penHa it peanm3armu B 2027 - 2028
ydaeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOoit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 r. Ne

3aB. kadenpoit I0.A. UsBekos




1 Ilesin ocBOeHMS TUCHUILIMHBI (MOIYJISA)

Lenpto ocBOEHUs AMCHUIUIMHBI «MaremaTtuka» SBISETCS BOCHUTAHHUE JOCTATOYHO
BBICOKOM  MaTeMaTHYECKOW  KyJAbTYypbl; TMPUBUTHE HABBIKOB  COBPEMEHHBIX  BHUOB
MaTeMaTH4YE€CKOTO MBIILICHHUS; IPUBUTHE HABBIKOB UCIIOJIb30BAHMUS MATEMAaTUYECKUX METOO0B U
OCHOB MAaT€MaTUYECKOr0 MOACIIMPOBAHUS B MPAKTUUECKON ACSITEIIbHOCTH.

Bocrutanue y CTyOeHTOB MaTeMaTHYeCKOW KyJIbTyphl BKIIOYaeT B ceOs sICHOE
MMOHMMAaHKUE HEOOXOIMMOCTH MaTeMaTHIECKOW COCTaBIISIONIEH B 0OIIEH MOAroTOBKH OakanaBpa,
BBIPAOOTKY TPEICTABICHUA POJIM W MECTE MaTEeMaTHKH B COBPEMCHHOW IUBWIM3AIlMN U B
MHUPOBOH KyJIbTYype, YMEHHE JIOTHUYECKH MBICIUTh, ONIEPUPOBATH ¢ a0CTPAKTHBIMU OOBEKTaAMU H
OBITh KOPPEKTHBIM B YIIOTPEOJICHHM MaTEMaTUYCCKUX TOHATHHA M CHMBOJIOB JUISI BBIPQKCHUS
KOJIMYECTBEHHBIX U KA4eCTBEHHBIX OTHOIIEHUH. MaremaTnueckoe oOpa3oBaHuEe OakalTaBpOB
JOJKHO OBITH HTUPOKHUM, OOIIIUM, TO €CTh JJOCTATOYHO (DYHIaMEHTAIbHBIM.

Hacrosmas mporpamMma 1o MmaTeMaTHKE OTPa)aeT HOBbIE TPEOOBAHUS, TIPEIBSBIIIEMbIC K
MaTeMaTH4eCKoMy OOpa30BaHHIO COBPEMEHHBIX OakayiaBpoB. Ee XxapakrepusyeT mpuKiIaaHas
HaIpaBJIEHHOCTh U OpHUEHTAIMs Ha OOyYeHHE CTYJEHTOB HCIOJIb30BAaHUIO MATEMaTUYECKUX
METO/IOB IPH PEIIEHUH MPUKIIATHBIX 3a1a4.

OOumuit Kypc MaTreMaTUKH SBIsSeTCS (QYHIAMEHTOM MaTeMaTHMYecKOro 0O0pa30BaHMs
Oakamnaspa.

2 MecTo TMCHMIIIMHBI (MO/IYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMMbl

Juctunmuaa MaremaTuka BXOJUT B 00s3aTE€NbHYI0 YacTh Y4YeOHOro IUiaHa
o0pa3oBaTebHOM IPOrpaMMBI.

JInst  u3ydeHWsT  TUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWMS — (YMEHHUsS,  BIAJCHHS),
chopMUPOBaHHBIC B pE3y/IbTaTe U3yUEHUS AUCITUTUTHH/ TPAKTHK:

Juctunnuna «Marematnka» BXOIUT B 0a30Byl0 4acTh Oioka 1 oOpaszoBaTelbHOU
nporpamMMbl. YueOnas gucrumimHa  b1.5.09. «Maremarukay SBISE€TCS  TUCIUTIIMHOMN
MaTeMaTHYEeCKOTO U €CTECTBEHHOHAYYHOTO ITUKJIa 00pa30BaTEIHLHOTO CTaHapTa OaKaiaBpa.

N3yuenne mucummuimHbl Oa3upyeTcss Ha IIKOJBHBIX KypcaxX MaTeMaTUKH: anredpa,
Hayajia MaTeMaTUYECKOTo aHaIN3a, TeOMETPHS.

OcBoeHME TaHHOW JUCIUIUIMHBI TIPEIIojaraeT, YTo B Pe3yJbTaTe U3yUYCeHHUsI IIIKOJIBHOTO
Kypca MaTeMaTHKH OOyJaloIIHUICsS uMeeT COPMHUPOBAHHOE MIPEICTABICHUE O MaTeMaTUKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, 00 HICSIX M METOJIaX MaTeMAaTHKH, BJIAJICET MaTEMaTHYCCKUMHU
3HAHUSMH U YMEHHUSMH, COOTBETCTBYIOIUMHU DenepaabHOMYy KOMIIOHEHTY TOCYAapCTBEHHOTO
cTaHJapTa 001Iero oopa3oBaHus, UMEET PA3BUTOE JIOTHYECKOE MBIIICHHUE, MPOCTPAHCTBEHHOE
BoOOpakeHue, 0071a1aeT BHICOKUM YPOBHEM aITOPUTMHUECKON KYJIBTYPBHI.

3 Kommnerenuun o0y4arouierocsi, opMupyembie B pe3yJIbTaTe 0CBOCHHUS

AUCHMILINHBI (MOAYJISA) U INIAHUPYEMbIe Pe3y/IbTaThl 00y4eHHUs

B pe3ynbrate ocBOeHMS AUCLUILIUHBI (MOyns) «MaremaTHkay 00ydaroLuiics 10JKeH
o0najaTh ciaeyromUMI KOMIETEHIUSIMU:

KO,Z[ HHAUKATOpa I/IH)II/IKaTOp JOCTHXXCHHA KOMIICTCHIITUH

OIIK-1 CnocobOeH HCHOJB30BAaTh IMNOJIOKCHUS, 3aKOHBI W MCTOIblI CCTCCTBCHHBLIX HAYK U
MAaTCMAaTUKU AJI pCIICHUSA 3a1a4 HHH(eHepHOﬁ JACATCIIbHOCTU

OIIK-1.1 [TpumensieT pusnueckue 3aKOHbl 1 MaTEMATUYECKUE METOIbI [Vl PeIICHHS
3aJ1a4 TEOPETHUECKOT0 M IPUKJIAHOIO XapaKkTepa

OIIK-1.2 Hcnonb3yeT 3HaHUS (U3MKM M MAaTeMaTHKU MPU PEIIEHUH MPAaKTHYECKUX
3a1a4




4. CTpyKTypa, 00b€M U coep:KaHHue T CHUIIJIMHBI (MOYJIs1)
OO0mas TpyaO0eMKOCTh IUCIUIUIMHBEI cocTaBiisieT 14 3auetHpix emuuun] 504 akan. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabota — 277 aka/. 4acos:
— aynuTopHas — 266 akaJ1. 4acos;
—BHeaynuTopHas — 11 akaj. yacos;

— camocTosiTenbHas pabota — 155,6 akaz. gacos;

— B (popme npaxTrueckoii moaroroBku — 0 akas. ac;

— IMOJITOTOBKA K 3K3aMeHy — /1,4 aka. yac

dopma aTTecTalny - 3K3aMEH, 3a4ET, 3aYET C OLEHKOMN

AynuropHast g s
o KOHTaKTHas pabora E = Dopma TeKyIIero
S B
5 B aKaj. yacax 3 uz KOHTP OJIsI
Paznen/ Tema 3 ( A ) E R . P Kon
g 3 © | camocTosATEeNbHOM YCIIEeBaEMOCTH U
JUCLIMITITHHEI 3 2 = Ny KOMIIETEHLIUN
@) 6 2 & paboThI MPOMEKYTOTHON
nmab. | mpaxT.
Jlex. san E o 5 E’é aTTecTalyH
1. DIEMEHTHI JIMHEHHOM
areOppl M aHAJUTHYCCKON
- H3y4eHHUE
TEOPETHYECKOr0
1.1 Matpuist u Marepuana,
. - BEITIOJTHEHHE - KOHCYJIbTUPOBAHUE,
P! ) WHJIUBUIYaJIBHOT O - IpOBEpKa
HeiicTBUs Hax MaTpHULIaMU.
BhIMMCICHHE 6 621 5 JIOMAIITHET O BBITTOJTHEHHS OIIK-1.1,
onpeneuTens.  OBpatHas 3a/1aHus, WH/IMBU/1YaJIbHOTO OIlK-1.2
MaTpHIA ’ MaTDHIHbLE - TECTUPOBAHKUE | JOMAIIHEro 3aJaHusl,
;EHeHﬁﬂ o IS - TECTUPOBaHUE
yp CaMOKOHTPOJIS,
- UHTEPAKTUBHOE
TECTHPOBAHHE
1 - U3y4eHHE
TEOPETHYECKOr0
MaTepuarna,
. - BEIIIOJIHEHHE
1.2 CucremMsl JIHHEHHBIX
LG DANECKIX HWH/AUBUAYAJIBHOT O - KOHCYJIBTHPOBAHHE,
ypaBHPEHI/Iﬁ JIOMAIITHETO - MpOBEpKa
’ sagaaus M3 Ne BBITIOJTHEHHS
Crioco6s1 pemrerns CJIAY. 4 401 | 4 Jlamist OITK-1.1
Vccnenosatue CJIAY 1 "JIuneinas WHAUBHUIYaJIbHOTO
DyHAMCHTATbHAS CI/I;JTEMa anrebpa", JIOMAIITHETO 33/JIaHHus,
et CIIOY - TECTUPOBAHHE - TECTUPOBaHHE
p ’ Jiuiv:
CaMOKOHTPOJIS,
- UHTEPAKTUBHOE
TECTUPOBAHHE




- U3y4eHHe

TEOPETHYECKOr0
Mmarepuaa,
1.3 BekropHas anreopa. - BBITIOJIHEHHE - KOHCYJIbTUPOBAHUE,
[lonsTHe BEKTOpa. WHIUBUYaJIbHOT O - IpOBEpKa
Onepanyy HaJl BEKTOPaMH. 6 621 5 JIOMAIIIHET O BBITIOJIHEHUS OIK-1.1
BekropHoe npocTpaHCTBO. 3a/1aHus, WHJUBUAYaIBHOTO
JInneiHbIi omeparop. - TCCTUPOBAaHKUE | JOMAIHETO 3aJaHus,
KBanaparuunsie popMsl JUIS - TECTUPOBaHUE
CaMOKOHTPOJI,
- HHTEPAKTUBHOE
TECTHPOBAHHE
- U3y4eHHe
TEOPETHYECKOr0
Marepuaa,
1.4 VYpaBHeHue IHMHUM B - BBIIIOJIHEHHE
JIEKapTOBOU cucreme WHIUBUIYaJIBHOT O
KOOpJIMHAT ¥ B TOJSPHOMN JIOMAIIIHET O - KOHCYJIbTUPOBAHNUE,
CHUCTEME KOOpAUHAT. 3aganust UJI3 Ne 2 - IPOBEpKa
[IpsiMass Ha TUIOCKOCTH U 6 631 7 "BekropHas BBITIOJTHEHUS OIK-1.1
IIPOCTPAHCTBE. anrebpa. WHIMBU1YaJIbHOT O
ITnockocTk. AHanurthueckas | JOMalIHEro 3a/laHus,
Hunuanpuyeckue reomeTpus', - TECTUPOBaHHE
TTOBEPXHOCTH. - TECTUPOBAHHE
Kpussie BTOpOro nopsiuka JULst
CaMOKOHTPOJIS,
- UHTEPAKTUBHOE
TECTHPOBAHHE
Wroro no pazaeny 22 22/9M1 | 21
2. BBeneHne B MaTeMaTH4eCKUH
aHaIM3
- H3y4eHUe
TEOPEeTHIECKOro
Mmarepuaa,
- TECTUPOBaHUE
2.1 MuoxectBo. DyHKIHH. e
Tpenen WHCOBOI CaMOKOHTPOJISI, | - KOHCYJIbTUPOBAHHE,
HOCEA0BATETBHOCTIL. - BBIMIOJIHEHUE | - 3aIIUTa BHITIOIHEHUS
Tpenen F— 6 6/11 6 |uHOUBHIYANBHOT O| HWHIUBHIYaJIBHOTO OIlK-1.1
JIOMAIITHETO JIOMAIIHEr0 3a4aHus,
Brruncnenne TIPE/IETOB.
HenpepbiBHOCTS (yHKIH 38.,[5'8.HI/IH N3 Ne 3 - TECTUPOBaHHE
Bsenenue B
MaTeMaTHYeCKUI
aHaJM3: peaen
(yHKIUH.
HenpepsiBHoCTS"
Wroro no pazaeny 6 6/11 6

3. JuddepenimanpHoe
OIHOI

HCYHCIICHHE
TIEPEMEHHOM

GbyHKIAN




- U3y4eHHe

TEOPETUIECKOTr0
Mmarepuaa,
- TECTHPOBAHUE,
3.1 uddepenuupyemoctsb - BBITIOJTHEHUE - TECTHPOBAHUE,
OOIL MIPAKTHYECKUX - ayAMTOpHAas
[pousBognass  QyHKIUH. 4 40U 4 JIOMAITHAX KOHTPOJBbHAs paboTa OIK-1.1
Jubdepeniman GyHKIMN. 3a/IaHUiH, AKP 2 ’
TexHuka BBIYUCIICHUS - moarotoBka k | "AuddepennupoBanue
TIPOU3BOAHOM. ayIUTOPHOU OOIT"
KOHTPOJIBHOM
pabore AKP 2
"Tucddpepenunpon
1 anue OOIT"
- U3y4YCHUE
TEOPETUIECKOTr0
Marepuana,
32 OcHoBHBIC TeopeMbl - TECTUPOBAHUE, - TECTHPOBAHUE,
- BBITTOJTHEHUE - ayJIUTOpHAs
1 depeHIanbHOro
UG CHISL 4 ann | 12 MPAKTHICCKUX KOHTpOJIbHAs padoTa OIK-1.1
N JIOMAIITHUX AKP 2
[punoxeHus pOU3BOIHON . "
K UCCIIEIOBAHUIO () YHKIIUH. Sa/IAHHH, I[I/I(i)(l)epeHLH/'I‘p oBanme
- IOATOTOBKA K OOIT
AKP 2
Juddepenipona
Hue OOIT"
HUroro 1o pasaeny 8 8/41N | 5.2
Hroro 3a cemecTp 36 36/141| 32,2 SK3aMEH
4. UHTerpanbHOe HUCUYMCIEHHE
(GYHKIMHM OIHOH NepeMeHHON
- H3y4eHUe
4.1 IlepBooOpazHasi. TEOPETHYECKOr0
. - cobeceoBaHue,
Heonpenenermnri 8 8/41 6 Marepuana - mpoBepka gomamHero| OIMK-1.1
HHTETpaJl. - BBITIOJTHEHUE
3aJaHus
MeToabl HHTErPUPOBAHUS JIOMAIIIHETO
3aJaHus
- H3y4eHHUE
TEOPETHIECKOro
Mmarepuaa,
- BBITIOJTHEHUE - MPOBEpKa
MHIUBUAYAIBHOT O BBITIOTHEHUS
4.2 OnpeneneHHbIi JIOMAIITHET O WH/IMBU/1YaJIbHOTO
HHTErpall. 3amanus UJI34 | momarnero 3amaHus
Meronpl BBIYUCIIEHUSA. | 2 6 421 5,2 | "Onpenenenublit "Ua3 4 OIIK-1.1
[Ipunoxenus HWHTETpall u ero "OnpeneneHHbIN
OMpeAeNIEHHOTO UHTErpaa. TIPUIIOXKEHUS ", WHTETPall ¥ ero
- TECTUPOBaHUE MIPIIOKEHUS ",
ULt - TECTUPOBaHUE
CaMOKOHTPOJISL,
- HHTEPAKTUBHOE
TECTUPOBAHUE
- U3y4eHHUe
43 Hecob TEOPETUIECKOro
. €COOCTBEHHBIE 2 U 2 MaTepuana, - MPOBEPKA KOHCTIEKTa OIK-1.1
HHTETPAJIBI JIEKLIUH
- COCTaBJICHHE
KOHCIIEKTA JIEKIIHH
HWroro no pasaeny 16 14/71 | 13,2
5. Juddepenmmansaoe u
MHTETPAIbHOE WCUHICIICHHE
GyHKIIH HECKOJIBKIX

TICPEMEHHBIX




- U3y4eHHe

TEOPETUIECKOTr0
Mmarepuaa,
- TECTHPOBAHUE,
- TECTHPOBAHUE,
- 3ammTa
- BBITIOJTHEHUE
5.1 TIlomstue ¢yHKIHK WHJMBUAYaIBHOTO
WHIUBUAYaJIBHOT O
HECKOJIbKHX TEPEMEHHBIX. JIOMAITHETO 3aaHus
IIpenen u HenpepbIBHOCTH AOMAILHETO Na3 s
P pep ’ 8 821 6 samanust U35 |, OIlK-1.1
JuddepennmpoBanne "Tuddepentmars JuddepeHnnanbHoe U
GbyHKINH HECKOJIBKUX u 02: " WHTETPATbHOE
nepeMeHHbIX. [IprnoxeHus UcUHCIIeHHEe () YHKIUH
WHTETPAIbHOE
HECKOJIBKHX
UCUYHCIICHHE "
MepEeMEHHbBIX
GbyHKIIIH
HECKOJBKHX
HEPEMEHHBIX "
- U3y4CHUE
TEOPETUIECKOTr0
Mmarepuara,
- TECTUPOBAHUE,
- 3ammra
5.2 TlomsTHe  KpaTHOTO - BBITTOJTHEHUE
WHUBUAYaTIBHOTO
uHTerpana.  HaxoxjeHue WHJIMBUYAJIBHOT O
JIOMAIITHETO 33 aHus
MHTETPANoB 2 U 3 MOpsIKa. JIOMAITHETO VI3 5
[Ipunoxenus KpaTHBIX 6 6/11 5 3amanust U135 |, OIIK-1.1
" JuddepeHunansHoe U
HHTETPAJIOB. Tuddepennnans
N HUHTETPATbHOE
KpuBomnuHeiHbie HOE U
ucyucieHne GyHKIuu
uHTerpaisl 1 u 2 pona HHTETPAIbHOE
HECKOJIBKHX
HCYHCIIEHHE "
MePEMEHHBIX
(dhyHKIMH
HECKOTBKHX
HepeMeHHBbIX "
Wroro no pazaeny 14 1431 | 11
HUroro 3a cemectp 36 36/141 | 32,2 JK3aMeH
6. Juddepennpanbapie
ypaBHEHUS
- H3y4eHUe
TEOPETUIECKOro
Mmarepuaa
6.1 OOBIKHOBEHHBIE p ’
- BBITIOJTHEHUE - TECTUPOBaHUE,
muddepeHanbHbIe
WHIUBUIYaJIBHOT O - 3amuTa U3 6
ypaBHEHUS IIEpBOTO "
JOMAIIIHETO OOBIKHOBEHHBIE
MOpSJIKA. 6 8/41 8 OIlK-1.1
samanust UJI3 6 | muddepennmansabie
VYpaBHenus BBICILIUX "
OOBIKHOBEHHBIE | YpaBHEHHUS NIEPBOTO
MOPSAAKOB,  JIOIIyCKAIOIINe b
TUQepeHInabH MopsiJIKa
MIOHIKEHHUE MOpsIKa
ble ypaBHEHUS
TIepBOro mopsiaka',
- TECTUPOBaHUE
- H3y4eHHUE
TEOPETUIECKOro
MaTepuana, - TECTUPOBAHUE,
6.2 JluneitHbie - TECTUPOBAHHE, - 3aIUTa
i depeHanbEHbIe - BHITIOJTHEHUE WHIUBUAYaIBHOTO
ypaBHEHHS BBICHINX WMHIUBUAYAIBHOT O| IOMAIIHETO 3a1aHUs
TTOPSIIKOB. 8 6/31 8 JIOMAIITHETO Ua3 7 "JHAY OIIK-1.1
CucreMsl JIMHERHBIX saganus U3 7 BBICIIHX TTOPSIIKOB C
nmuddepeHITHaTbHBIX "JTHAY BeICIIHX MOCTOSTHHBIMH
ypaBHEHHI TIOPSIITKOB C ko3 urmeHTamMu.
MTOCTOSTHHBIMH Cucremsr J1Y"
ko3 puIrieHTaMu
. Cucremsr IV"
Hroro no pazzgeny 14 14/71 | 16




7. YucmoBsie

n

(YHKIMOHANIBHBIE PSIbl.  Psijp

- U3y4eHUE
TEOPETUIECKOTr0
Mmarepuaa,
7.1 YucnoBble psbl. - BBITTOJTHEHUE - TECTHPOBAHUE,
[lonsiTHE cXOAMMOCTH psija. 6 6/21 8 |MHmUBHIYaIBHOT O - 3ammra UJI3 8 OIlK-1.1
[Ipu3Haky cXo0AUMOCTH JIOMAaIIHEr 0 "Pspr"
3aganus UJ13 8
"PﬂI[I)I"
- TECTUPOBaHUE
- U3y4CHUE
7.2 OyHKIOHAIbHBIE v
TEOPETUIECKOTr0
PAIBL. Marepuaa
Ilonsatue P )
(bYHKIMOHATHHOTO ana - BBITTOJTHEHUE - TECTHPOBAHUE,
yH P, 6 6/21 8 |MHIUBHIYaTBHOT O - 3anmmra UJI3 8 OIIK-1.1
00J1aCTH CXOJUMOCTH. " M
JIOMAaIIHET O Pspi
CrerneHHbIe PAIBL
3aganus UJ13 8
[punoxeHust  CTEMICHHBIX . ,,
Paner
psiIoB
- TECTHPOBaHUE
- U3y4CHUE
TEOPETUIECKOTr0
MaTepua’a,
- BBITTOJTHEHUE - TECTUPOBAHUE,
7.3 Psimet dypobe 4 221 4 |uHIUBUIYaTBHOT O - 3amuTa M]3 8 OIIK-1.1
JIOMAaIIHEr 0 "Pspr"
3aganus U3 8
"Py I[BI"
- TECTUPOBaHUE
Wroro no pazaeny 16 14/61 | 20
Uroro 3a cemectp 36 36/141 | 52,1 3auér
8. Teopust (dhyHKIMHN
KOMILJIEKCHOTO TIEPEMEHHOT0
- U3y4eHHE
TEOPETHYECKOr0
8.1 MHoXxecTBO P
MaTepuara, - 3aIUTa
KOMILJIEKCHBIX YHCEIl.
- BBITIOJIHCHHE WH/IMBU/1YaJIbHOTO
Dopmbl 3anucu
4 4/11 8 |uHmMBHIYyanbHOr O| JOMAIIHEro 3aaHus OIlK-1.1
KOMILJIEKCHOTO 4ucia. "
JIOMAIITHETO N3 9 "KommiekcHbie
Onepanuu HaJ "
3aganus U3 9 quciaa
KOMILJIEKCHBIMH YHCAJIMU "
KommnekcHbie
yucna"
- U3y4eHHE
TEOPETHYECKOr0
- 3aIUTa
Matephaa, HHIUBHUIYaJIbHOTO
8.2 Tlomste  ¢yHKIUK - BBITIOJIHCHHE Y
JTIOMAIITHETO 33 IaHHS
KOMILJIEKCHOTO HWH/IUBUAYaIBHOT O VI3 10
TIEPEMEHHOT . 4 6/21 8 JIOMAIITHETO " OIIK-1.1
DneMeHTapHbIe
OneMeHTapHble  (DYHKIUU 3amanus U3 10
" (yHKUMHK
KIT DneMeHTapHbIe
KOMILJIEKCHOTO
(hyHKIUH "
MIEPEMEHHOTO
KOMIUIEKCHOTO

nepeMeHHoro"




- U3y4eHHe

TEOPETUIECKOTr0
Mmarepuaa, - 3ammra
- BBITTOJTHEHUE WHJMBUYaIBHOTO
8.3 Mpenen, AHBHILY
HebepbBHOCT KT WHJMBUYaIBHOT O JOMAIIHETo 3aIaHHs
pep ' 4 621 | 81 JIOMALLHEro W3 11 OINK-1.1
Juddepertmpopanne u "
samanus UJI3 11 | "duddepenmmpopanue
unrerpuposanue OKII "
JlnddepeHIpoB | 1 HHTErpUPOBAHUE
aHueE U OKIT"
UHTETPUPOBaHKE
OKIT"
- U3y4CHUE
N TEOPETUIECKOTr0
8.4 Psnmpl B KOMIUICKCHOM P
Mmarepuara, - 3anmra
TUIOCKOCTH.
- BBITTOJTHEHUE WHUBUAYATBHOTO
Hduenoseie  pamel.  Pan WHJMBUAYAIBHOT O JOMAIIHETO 3aIaHus
Teiinopa. Psan  Jlopana. 4 6/21 4 Y " OIlK-1.1
JIOMAIIHET O N3 12 "Psiasl B
Knaccugpukamms  ocoObix .
ToueK 3aganus U3 12 KOMIIICKCHOM
que"r byHKM "Psizp1 B mIockocTu"
i KOMILUIEKCHON
riockocTu"
HUroro no pazzneny 16 22/71 | 28,1
9. Teopus BeposTHOCTEI
- U3y4eHHUE
TEOPETUIECKOr0
Mmarepuana
9.1 DneMeHTbI P ’
KOMOWHATOPHUKH ” MHTCPAKTHBHOC
DHICH. 2 2 2 TECTUPOBaHUE, - TECTUPOBaHUE OIIK-1.1
Pasmemenus.
BBITIOTHEHUE
IepecranoBku. Coueranus
MPaKTUIECKOTO
JIOMAIIIHETO
3aJaHus
N - H3y4eHUe
9.2 Ciy4aiiHbie COOBITHSI. e
N TEOPETHYECKOro
Aunrebpa COOBITHH.
Mmarepuaa,
Teopembl CIIOKEHUS,
. - TECTUPOBaHUE,
YMHOKEHHSI BEPOSTHOCTEH. - TECTUPOBaHUE,
- BBITIOJTHEHUE
YcnoBHas BEPOSTHOCTb. 6 6/21 4 3amura UJ13 13 OIlK-1.1
MHIUBUAYAIBHOT O ,, . "
[NonHas BEpOSTHOCTS. Crny4aiiHbie COOBITHS
®dopmyna bepuynu JIOMAIIHETO
PMY. DHYJLIH, 3aganus U3 13
npubnmkenust  [lyaccoHna, " o
Crnyyaiinbie
Jlannaca. "
COOBITHS
9.3 City4aiiHble BETUUHHBI.
HuckpetHsie u
menpepsiBEble  CB.  Psg - H3y4YeHHE
TIpeieNeHus, KISt TEOPETUIECKOT
acrpeznerne €OPETUIECKOr0
pacmpeneneHusi, WIOTHOCTD MaTepuana,
pacnpeneneHus. - BBITIOJIHCHHE - 3amuTa UJ13 14
MareMaTH4eckoe 6 6/21 4 |uHIUBUIYaTBHOT O "Cny4aiiHbie OIIK-1.1
OXKHJIaHME, JIucnepcus, JIOMAIITHET O BEJIMYUHBI"
HayalbHbIE U IEHTPaJbHBIC 3aganus U3 14 "
MOMEHTHI. WzBecTHBIE Cryuaitaeie
pacnpeneneHusl. BETTUYHHBI"
3aKkoHBl OOJBLIMX YHCEN.
Muoromepusie CB.
HWroro no pasaeny 14 14/41 | 10

10. DieMeHTHI MaTeEMaTHYECKON

CTaTUCTUKHU




- U3y4eHHe

TEOPETUIECKOTr0
Mmarepuaa, - 3ammTa
- BEITIOJIHEHUE | pacueTHO-TpaduuecKon
ACUETHO- a6otel PT'P 1
10.1 I'enepanbhas P Ny P "
rpadudeckon [MepBuunas
COBOKYITHOCTh ¥ BBIOOpKA.
CraTtuctidyeckue  OICHKU paGorst PP I obpatorka
4 421 2 "IlepBuuHas PE3yIIbTaTOB OIIK-1.1
napameTpoB
obpaboTka 9KCIIEpPUMEHTA.
pacnpenenenus. TodedHble
pe3yabTaToB Yucnosle
Y MHTEPBaJIbHBIC OLICHKH
IKCIIEPUMEHTA. XapaKTEePUCTUKH
Yucnosbie reHepaTbHbBIX
XapaKTepUCTUKU napameTpoB"
reHepaTbHBIX
napameTpoB"
10.2 JloBepuTenbHbIC
VHTEPBAJIBI JUTSt
mapamMeTpoB  HOPMAJILHOTO - U3y4CHUE
acripenenenus. [TousTue o TEOPETUIECKOTr0
paciipe P - 3ammura PTP 2
KPHUTEPHIX MIPOBEPKH Mmarepuara, "MpoBepKa
CTaTUCTUYECKUX  THIIOTE3. 4 421 2 |- Bemonuenue PT'P POBEP OIlK-1.1
" CTATHCTUYCCKHX
Kpurtnueckas o0acTs, 2 "TIpoBepka "
THIIOTE3
YPOBEHb 3HAYAMOCTH, CTATHCTHIECKUX
MOIIHOCTb KpUTEpHUS. runotes"”
Kputepuit coryacus
ITupcona
10.3 OyHKIMOHAbHAS - H3y4eHHue
3aBUCHMOCTh M PETPEeCCHs. TEOPETUIECKOr0
perp P - 3ammra PTP 3
KpuBbie perpeccun. Mmarepuaa, "

N Brisicnenue
Br10opouHbIit - Beinonuenue PI'P T ———
K03 pUIIMEHT KOppESIHH. 4 421 2 3 "BeisicHeHue PP OIlK-1.1
Omnpenenenye napamMeTpoB KOppeIsIuOHHOM 3aBHCHMOCTH

L U3MEPUMBIX
JIMHEHHON perpeccun 3aBUCUMOCTHU W
MPU3HAKOB
METOJIOM HaMMeEHBIINX U3MEPUMBIX
KBaJIpaToB MPU3HAKOB"
HUroro no pazzpeny 12 12/61 6
11. DnemeHTHI OINEPAIIOHHOTO
HCYHCIICHUS
Nzyuenue
i Bbecena mo ocHoBHBIM
TEOPETUIECKOro
111 DJIeMEeHTBI MaTeDHANa MOHSITHSM U
OIEepalMOHHOTO 4 2121 | 0,2 p OIpeCIICHUSIM OIlK-1.1
BBITIOTHEHUE .
HCYHCIICHUS 3ammTa JoMaIHen
JIOMAIITHETO
paboThI
3aJaHuUs
Wroro no pasaeny 4 2121 | 0,2
HUroro 3a cemectp 34 34/141 | 20,2 340
142/56 JK3aMEH, 3a4€T, 3a4EeT C
Hroro o gucuuIuivae 142 136,7 ’ 2
)4 OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguumoHHble 00pa30BaTENbHBIE TEXHOJIOTHH, OPUEHTHPOBAHHBIE HA OPraHU3ALUI0
00pa30oBaTeNbHOTO TpoIecca W MPEANONATaoNIyl0 MPSIMYI TPAHCISAIMIO 3HAHUH OT
MIperojaBaTelis K 0aKanaBpy.

®opmbl y4eOHBIX 3aHATHI C UCTIOIH30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHI:

WudopmanionHass JeKuuMs — TOCIEIOBATEIbHOE H3JIOKEHHE MaTepuaja B
JUCUMIUIMHAPHOM JIOTMKE, OCYILECTBISEMOE INPEUMYILIECTBEHHO BepOalbHBIMU CpPEICTBAMU
(MOHOJIOT TIpero1aBaTerIs).

[IpakTudeckoe 3aHATHE, MOCBSIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHI M HAaBBIKOB TIO
MPEI0KEHHOMY AT OPUTMY.

2. Texuoyoruu mpooOIEMHOTO O0YyYeHUST — OpTaHu3anus 00pa3oBaTEILHOTO IpoIiecca,
KOTOpasi MpeArnoaraeT MoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIUH [yl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEIbHON 1€ATEIbHOCTH OaKaIaBpoOB.

®opMbl y4eOHBIX 3aHATHH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOT0 O0yUEeHHUS:

[IpakTnueckoe 3aHaTHEe B (opMe MpakTUKyMa — OpraHu3anus ydeOHOW paboThl,
HarpaB-JieHHas Ha pelnieHre KOMIUIEKCHOW yueOHO-TI03HaBaTeIbHOM 3ahaud, TpeOyromen oT
CTY/IEHTa IPUMEHEHHS KaK HAayYHO-TEOPETUICCKUX 3HAHHUM, TaK U MPAKTHUECKUX HABBIKOB.

3. MHTepakTHBHBIE TEXHOJOTHH — OpPraHU3aIys 00pa3oBaTeIbHOTO TpoIiecca, KOTopas
MIpeoJiaraeT akTHBHOE U HEJIMHEHHOE B3aMOIEUCTBUE BCEX YUaCTHUKOB, IOCTH)KEHHE HA 3TON
OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3ysbTaTa.

@®opMbl yueOHBIX 3aHATHI C WCHOJIB30BAHHEM CIICIHATN3HPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexusi «0OpaTHOM CBSA3M» — JIGKIMS-TIPOBOKAIMs (M3JI0KEHUE MaTepuala ¢ 3apaHee
3aITaHUPOBAHHBIMU ommubOKamu), JIEKIH-0ecena, JIEKIHSI-TUCKYCCHS,
JEeKIHS-TIpecc-KOHPEPESHITHS.

4.  VadbopMalMOHHO-KOMMYHUKAIIMOHHBIE ~ O0Opa30BaTelbHbIE  TEXHOJOTUH  —
opraHusaius 00pa3oBaTENbHOTO Mpoliecca, OCHOBaHHAsA Ha MPUMEHEHUU MPOTPAMMHBIX Cpell U
TEXHUYCCKUX CPEACTB paboThI C HH(DOpMAaIHEH.

6 YueOHO-MeToquYecKOe oOecneyeHue caMOCTOATEIbHOI PadoThl 00yYAKOIIHXCSI
[IpencrarneHo B nmpuiioxeHuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI TPOMEKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOIMYecKOe U HHPOPMALIMOHHOE 00ecTiedeHHe TUCIUITHHBI (MOYJIs1)
a) OcHoBHas1 IUTEpaTYypa:

1. Hlumaues B. C. Beicmas maremaruka: ydeOnuk / B.C. IllunayeB. — Mockaa:
HNH®PA-M, 2019. — 479 c¢. — (Bsicuice obpazoBanue). — WWW.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texkcr: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716.—  Pexxum  jgoctyma: Il aBTOPH3.
[10JIb30BATEIEH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanunos, JI.H. Xyp6enko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pen. JL.LH. XKypb6enko, I''A. HuxonoBoil. — Mockaa:
NHOPA-M, 2019. — 496 c. — (Bwicmiee o6pasoBanue: bakanaBpuar). - [ISBN
978-5-16-102130-9. - TexkcrT: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/989799.

— Pexxum goctyna: ans aBTOpU3. MOJIb30BaTENEH.



0) lonoiHMTeIbHASA JTUTEpaTypa:

1. Teopusi BeposSITHOCTEH M MaTeMaTH4YeCKas CTaTUCTHKA: YueOHoe mocobue / Buprokosa
JL.T., boopuxk I'.1., MatBeeB B.1., - 2-¢ u3z. - Mocksa: HULl UH®PA-M, 2017. - 289 c. (Beicuiee
obpazoBanmue: bakanaBpmar) ISBN 978-5-16-011793-5. - Tekcr: osnektponnbiii. - URL:
https://new.znanium.com/catalog/product/370899.— Pexxum noctyna: st aBTOPHU3. MOJIb30BATEICH.

2. MaremaTrKa B mpuMepax u 3amadax: y4ue0. nocooue / O.M. Jlertsipesa, JI.H. XKypOenko,
I''A. HukonoBa, H.B. HukonoBa, C.H. Hypuea. — Mocka: UHO®PA-M, 2019. — 372 ¢. —
(Bricmiee o6pazoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — Tekcr: snextponnsiit. — URL:
https://new.znanium.com/catalog/product/989802.— Pexum nocTyma: uist aBTOPH3. TOJIb30BATEINCH.

3. Mauko, I[1.E. Beiciras MatemMaTrka B yrpaxxHeHUsIX 1 3a1adax. (B 2-x gactsix) [Tekcr] / I1.
E. Jlauko, A. I'. Ilonos, T. f. KoxxeBHukoBa. - M.: Breicmas mkoma, 1986-2009. ISBN:
978-5-488-02201-0. - 6omee 1000 .

4. duxrenroibil, .M. OCHOBBI MaTeMaTHYECKOTO aHain3a: yueOHuK: B 2 yactsax / [.M.
®uxrtenronbil. — 10-e u3g., crep. — Cankr-IletepOypr: Jlans, [0. r.]. — Yacte 2 — 2019. — 464 c.
— ISBN 978-5-8114-0191-8. — TexkcT: 31eKTpOoHHBIN /| DneKTpOHHO-OMOIHOTEYHAs CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/115730 (mara oGpamenus: 06.10.2019). —
Pexxum moctyma: st aBTOpH3. TIOIH30BATENICH.

5. lllumaueB B. C. 3amaunuk mo BeiciIel Matemaruke: yueod. mocodbue / B.C. llumaues. —
10-e u3x., crepeotun. — Mocksa: TH®PA-M, 2020. — 304 c. — (Bricmee oopa3zoBanue). - ISBN
978-5-16-101831-6. - Texcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1042456

B) MeToauyeckue yKazaHus:



cryznenTo | kypca Bcex cnenuansHocteil. — MI'TY, 2007. — 17 c.

) DJIEKTPOHHBIE PECYPCHI:

1. AxmanoBa 3. C. HeomnpeneneHHblli MHTErpai: OT TEOPUU K MNPAKTUKE [DJIEKTPOHHBIN
pecypc]: yuebnoe nocodue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 snektpoH.
OTIT. TIICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304. pdf&show—dcatalogues/1/112352
0/1304.pdf&view=true. — Makpoo0bekT. — CBeaeHus 1ocTyIHbI Takke Ha CD-ROM.

2. AHanuTHueckas reomerpus [DnektponHnslid pecypc]: npaktukym / T. I'. Kysuna, O. C.
Annpocenxko, T. B. Mopo3osa, O. B. IlerpoBa; MI'TY. — Maruutoropck, 2010. — 114 c. : wi., Tabmn. —
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/
313.pdf&view=true. - MakpoOoOBEKT.

3. AnucumoB A. JI. Matpunsl. Omnpenenutenu. CHUCTEMBI JIMHEHHBIX ainreOpandecKux
ypaBHEHHI [ DJIEKTPOHHBIH pecypc]: yueoHoe mocooue / A. JI. Auucumos, T. A. Bougapenko, I'. A.
Kamenesa ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/113910
7/3361.pdf&view=true. - MakpooonekT. - ISBN 978-5-9967-1000-3.

4. boupmapenko T. A. MWHrerpanbHoe wucuucieHue QYHKIMM OJHONW IEpPEMEHHOU
[DnexTponHBIi pecype] : yuebHoe mocooue / T. A. Boumapenko ; MI'TVY. - Marautoropck: MI'TY,
2017. - 1 AIIEKTPOH. OTIT. TIFICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/113851
1/3342.pdf&view=true. - Makpooonekrt. - ISBN 978-5-59967-1001-0.



5. bymbruea C. B. Maremaruka: mpenenbl U HENPEpHIBHOCTh (DYHKIHMU OJHON NEpEeMEHHOI.
[MpakTukym [DnekTpoHHbIi pecypc]: yueonoe nocodue / C. B. bynbsraeBa; MI'TVY. - Marautoropck:
MI'TY, 2017. - 1 AIIEKTPOH. OTIT. JTICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/113850
0/3338.pdf&view=true. - Makpoo0nekT. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. [uddepeHuuanbabie ypaBHCHHs [DIEKTPOHHBIA pecypc] : ydeOHOe
nocobue / M. B. beikoBa, H. A. KBacosa, H. U. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1
AIIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/111934
3/1045.pdf&view=true. - MakpooOBEKT.

7. N3ocoBa JI. A. OcHOBBI MaTeMaTHYECKOTO aHalnM3a [DIEKTPOHHBIN pecypc]| @ yueOHoe
nocobue. Y. 1. TuddepennumansHoe ucuncienue GyHkiun oauoi nepemennoii / JI. A. M3ocoga, JI.
A. I'paueBa ; MI'TY. - Maraurtoropck : MI'TVY, 2015. - 1 snekrpoHn. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/112391
3/1400.pdf&view=true. - MakpooOBEKT.

8. Koporerkas B. A. ®yHKINH HECKOJIBKHUX TIEPEMEHHBIX [ DIIEKTPOHHBIN pecypc] : yaeOHoe
mocooue / B. A. Koporenkas, 10. A. Usseko ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1
AIIEKTPOH. OIIT. TIFCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/112120
2/1164.pdf&view=true. - MakpooOBEKT.

9. Teopwust BeposITHOCTEH U MaTeMaTHUYECKasi CTATUCTHKA: AIEKTPOHHOE yueOHOe TTocoOue 1
NPaKTHKYM ¢ JJabopaTopHbIMU pabotamu [DnekTponHbIit pecypce] / A. B. M3ocos, JI. A. U3ocosa, JI.
A. I'paueBa, E. M. I'yruna. - Marauroropck : MI'TVY, 2013. - 1 snektpos. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/
931.pdf&view=true. - MakpoOOBEKT.

r) [Iporpammuoe o0ecnieuenne u MHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

HaumenoBanue N
o Ne noroBopa Cpox neiicTBHS TUIICH3UU
MS Office 2007 |y, 135 o1 17.09.2007 Gecepouro
Professional
7Zip CcBOOOTHO 0eCCpPOUHO
FAR Manager |[cB0oOoHO 0eCCpPOUHO
IIpodeccuonanbuble 0a3b1 JaHHBIX U HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI
Hazpanwue kypca Ccblika
YHuBepcurerckas uH(bOpMaIMOHHAS e .
cvicrenia POCCIS https://uisrussia.msu.ru
DnekTpoHHBIe pecypebl oubmrotekn MITVY |https://magtu.informsystema.ru/Marc.htmi?locale=
um. ['.. HocoBa ru

WNudopmanmonnas cucrema - EnuHoe okHO
JOCTYIa K MHPOPMAIIMOHHBIM pecypcaM
ITouckoBast cucreMa AKkageMHs Google
(Google Scholar)

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

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




HauumonansHas
unpopmanonHo-ananuTnueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HHASKC HAYIHOTO IIMTHPOBAHUSI




DnekTpoHHas 0aza nepuoanyeckux u3ganui East View
Information Services, OO0 «MUBHUC»
9 MaTepHa/IbHO-TEXHHYECKOE 00ecnevyeHne TUCIUILINHBI (MOIYJIs)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUACT:

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUACT:

VYyeOHble ayaUTOpPUU JUIsl MPOBENEHUS 3aHATUN JIEKIMOHHOTO Tuma: [lepcoHanbHBIN
kommbioTep (Wi HOYyTOYK) ¢ makerom MS Office, ¢ Bbixomom B MHTEpHET M ¢ IOCTYIIOM B
AJIEKTPOHHYIO UH(POPMAIIMOHHO-00Pa30BaTEIBHYIO cpeny YHUBEPCUTETA. Hocka,
MYJIbTUMEAUMHBIM  MPOEKTOP, OKpaH. MynbTUMEIUWHBIE NPE3EHTAUUH K  JIEKLIHAM,
y4eOHO-HATJISITHBIC TIOCOOUS

VY4eOHbple ayauTOpuM JUIsl NPOBEACHMS JIaOOpaTOpHBIX (IIPAKTUYECKUX) 3aHATUH,
TPYNIOBBIX W WHIUBUIYAIbHBIX KOHCYIbTAllMM, TEKYIIEr0 KOHTPOJSI WU IMPOMEKYTOUHOMN
arrecraiuu: [lepconansHbie KommboTepbl ¢ maketom MS Office, ¢ Beixogom B MHTEpHET U €
JIOCTYTIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHyIO cpely yHuBepcurera. Kommiekc
a00paTOPHBIX (MPAKTUIECKUX) pabOT, TECTOBBIX 3aaHHUU JIJIsl POBEICHUS MPOMEXYTOYHOTO U
PYOEKHOTO KOHTPOJISL.

[Tomemenus s caMOCTOSITENBHOM  paboThl  oOywaromuxcsi:  [lepcoHanbHbIC
kommbioTepsl ¢ naketom MS Office, ¢ Brixogom B VIHTEpHET U ¢ IOCTYNOM B BJICKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEy YHUBEPCHUTETA.

[lomemienne s  XpaHeHUs U NPOPUIAKTHUECKOTO OOCTy)KMBaHHUS y4eOHOTO
obopynoBanus: CTemiaxu Ui XpaHeHHs yIeOHO-HarJISIIHBIX MTOCOOMH M y4eOHO-METOJMIECKOM
JOKYMEHTAI1H.



IIpuaoxenue 1
Y4yeOHO-MeTOANYECKOE 0O0ecTieYeHrne CAMOCTONATeIbHOI padoThl 00y4arouxcs

[To mucnunmnae «MaTemaTuka» IpeayCMOTpEHa ayIMTOPHAs U BHEAYIUTOPHAs CaMOCTOSATEIIbHAs
paboTa oOyJarommxcs.

AynuTopHas caMOCTOsITeNIbHAsE pab0Ta CTYJACHTOB MPEIIoJaracT PeICHHe KOHTPOJIbHBIX 33/au Ha
NpakTUYeCKUX 3aHATUsAX. CamocTrosTenbHas IOMaiiHsgs padoTa CTYAECHTOB MpEAroaraet
BBIIIOJITHCHUC MHAWBUAYAJIbHBIX JOMAIIHUX 3a[[aHHﬁ U TCCTUPOBAHUC. HaHpI/IMep, MMpCaAJIOKCHO 14
NunuBuayanbHBIX JOMANIHUX — 33JaHUsA, JBE AayJUTOPHBbIE KOHTPOJIbHBIE pabOThl, TpHU
pacdeTHO-rpaduueckrue padboThl, MHOTOYUCICHHBIC TECTHI.

NunuBunyansHoe nomarrHee 3amaanue WJI3 No 1 «Jluneitnas anreOpa: MaTpullbl, OTPEICTUTENH,
METO/Ibl PELIEHUS CUCTEM JIMHENHBIX YPAaBHEHUI»

AKP 1 «MccnenoBanue cucTem JIMHENHBIX YPaBHEHUID)
N3 Ne 2 «BekropHas anredpa. AHaTUTHYECKA TECOMETPHS
N3 Ne 3 «BBenenue B MaTeMaTHUECKUN aHAIN3: IpeAes QyHKIMH, HETPEPHIBHOCThY
AKP 2 «/luddepennmanbuoe ucuucienme
(GYHKIIMY OJTHOW NEpEeMEHHON
N3 Ne 4 «OnpeneneHHbINA MHTErPAT U €10 IPHIIOKEHUS»
N3 Ne 5 «luddbepennmanbHoe U HHTErPaTbHOE UCYUCTCHUE (DYHKIIMM HECKOJIBKUX TTEPEMEHHBIX)»
N3 Ne 6 «O0sikHOBEeHHBIE U (DepeHIInanbHbIe YPaBHEHUSI TIEPBOTO MOPSIKA»

NI3» Ne 7 <«JIHJ BeICIHX TOPSAKOB C TOCTOSHHBIMH Kod(dduimentamu. CHCTEMBI
muddepeHInanTbHBIX YpaBHEHUI)

W3 Ne 8 «Psap»

M3 Ne 9 «KoMrieKCHBIC YuCIa»

N3 Ne 10 «DnemeHTapHbIe (PYHKIIUH KOMILIEKCHOTO IIEPEMEHHOTO»
N3 Ne 11 « Inddepennupoanue u uaTerpupoanne OKID»

W3 Ne 12 «Psiapl B KOMIUIEKCHOM IIOCKOCTH

N3 Ne 13 «Cnydaiinpie COOBITHS

N3 Ne 14 «Cnyyalinbie BETUYUHBI»

Pacuerno-rpaduueckas pabora PI'P Ne 1 «"[lepBuunas oOpaboTka pe3yinbTaTOB JKCIIEPUMEHTA.
UucnoBble XapaKTEPUCTUKH T'eHEPATbHBIX MapaMeTpoB"

PT'P Ne 2 "IIpoBepka CTaTUCTUYECKUX TUNOTE3"

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

IIpuMepHbIe BApHAHTHI YKA3aHHBIX padoT

JInneiinas aaredpa

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

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



-1 5 6 7 2 3 -1 4\ (2
2. Bemmonauts gevicteus | 3 4 2 1| 3 +5 2 3|3}
0 7 8 2 1 -2 3)\4
1
1 2 3
3. Beraucauts onpenenutens 2 0 4
5 6 7
1 1 2
4. Haiitu o6patnyio marpuy A, ecmm A=[2 -1 2.
4 1 4

5. PemuTh cuctembl JNUHEHHBIX anreOpandeckux ypaBHeHHl 10 ¢dopmynam Kpamepa,
MaTPUYHBIM METOA0M, MeTOI0M ["aycca:

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

6. Pemmthb cuctemy metosom ["aycca
X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; =X, +3X; =2
3%, +3X, +5X; —2X, +3%; =1~
2X, +2X, +8X; —3X, +9X; =2

7. PemuThb cucTeMy OJTHOPOIHBIX YPAaBHEHHI
2X, +X, +X; =0
SX, =X, =X; =0
X, —3X, =3X; =0

BekTopHas anredopa

JlaHbI KOOPIAUHATEI BEPLINH ApaMUIbI AAAA,
A(136), A(221), A(-101), A,(—4;6;-3). Haifru:

1) nmuny pebpa AA, ;

2) yron Mmexay pedpamu AA, u AA,;

3) yron mexay pebpom AA, urpaHbio AAA;

4) mnomaap rpand AAA;;

5) o0beM mupamMumbL.

AHaquTH4eckas reomerpus. Kpusbie 2-ro nopsjaka



1. B tpeyromsauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTu 1uHY OMCCEKTPUCH yria A,
€CIIM W3BECTHO, 4YTO OHMCCEKTpHCa JICIUT MPOTHUBOJIEKAIIYI0 CTOPOHY Ha YacTH,
IIPONOPLIMOHAIBHBIE ITTMHAM MTPHIIEKAIIUX CTOPOH.

B kakoii Touke npsimasi, mpoxosias yepe3 Touku A(3,-2) u B(-1,2), nepecekaet och Oy.
Haiitu paccrosiaue mexay npsMbimu 4x-3y-7=0 u 4x-3y+3=0.

Hanucare kaHOHMYECKME M IIapaMETPUYECKUE YpPAaBHEHUS IPSIMOU, IPOXOAAINECH 4epes
touku M(2,1,-1) u K(3,3,-1).

[IpoBecTu mpsimyro uepes Touky A(2,0,-1) neprneHnuKyaspHoO miockocT 3x+4y-z+4=0.
[TpoBectu mI0CcKOCTH Yepe3 Touky A(2,0,-1) mapamiensHo miockocT 3x+4y-z+4=0.
[IpoBectu mockocth uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jloka3aTh, 4TO MPsIMbIE B3aUMHO HEPIIEHIUKYIISPHBI:

3X+y-5z+1=0,
" 2X+3y—-8z+3=0.

Hown

NGO

X YA
1 -2 3
9. Jloxa3zaTh, 4TO MpsIMbIE TTApAIIICTBHBIL:

X+2—y_l—£1/1 X+y-2=0
3 -2 1 |x-y-5z-8=0"

10. Haiitn yron mexay mpsMoi, mpoxojsiieii depe3 Touky A(-1,0,-5) m touky B(1,2,0), m

IJIOCKOCTRIO X-3y+Z+5=0.
11. OnpenenuTs TUII U MOCTPOUTD JTUHUIO:

x> —9y% +2x+18y+73=0
2x% +3y% —4x+6y—7=0
y? —4x-2y—-3=0

~ 3x-3
2X+5

y =—6++/4(x—3)* -100

y

BBenenue B MaTeMaTHUYeCKUH aHAJIN3

1. Haiitu npenens! GyHKIIMIA:

i 2x° +x° +5 i x*-3x-2 fim VX+1-2, fim L C084X
xILnoo 3 _ ! xILrll 2y ! XITS ! xITO . !
3X° —x+1 XS —X—-2 Vx-2-1 2X-1gx
1\ : L In(1+2x
im x-(vx*+1-x): lim 2x-1 : lim (1-4x)3* Ilmg.
X—>+00 x—o| 2X +1 x—0 x—0 esx -1

2. HccnegoBaTh Ha HCMIPEPBIBHOCTD, HalTH TOYKHU pa3pbiBa, CACIATb YCPTEIK:

. X+4, x<-1,

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



JuddepennuaibHoe HeUUcIeHHe PYHKIMN OJHOM NepeMeHHOoI

1. Haiitu npou3BoaHbIC (HYHKIIHIA:

arctg3x : 2X+1 otg 82
y=e¥9 1 /x.sin?3x ; y=| 2 +3 5 ; y=@x+5)7

y? —x3®+10yx=0.

2. Haiitn muddepennman yHKIIH:

y=1In tg§+arcsin45x.

3. Haiiti mpon3BoiHBIE IEPBOTO U BTOPOTO TTOPSIKOB:
{x = arcsin t,

y =In(1-t?).
4. HaiiTi ypaBHEHHS KacaTenbHBIX K mapadone Y =X’ —4X+6 B TOYKax, OPAMHATH KOTOPHIX
paBHBI 3.

5. Haiitu HauGobIIee M HAUMEHbIIee 3HaueHus Qynknun Y = 2X+6—-33/(x+3) > mHa OTpe3Ke

-4 -2]
6. HaiiTi HHTEpBaJIBbI BO3pACTaHUs, YOBIBAHHS, SKCTPEMYM (PYHKIIUU
_2x?
X243

7. Haiitn acuMntoTsl rpaduka QyHKIIIH
y= u
x> +1

8. HaiiTu nHTEpBaJIBI BHITYKIOCTH, TOUKHU Iepernda rpadguka GyHkmmm
2
y=x-~*

9. IlpoBectu noxHoe ucciaeaoBaHue (PyHKIIMHU U MIOCTPOUTH rpaduk

HNuTerpanbHoe ucuucjienne PyHKUUIi: HeonpeaeJeHHbI HHTerpaJ

1. HaliTu Heonpeea€HHbIC HHTETPAJIbI:

2 —
a) IX +5XX2‘/;+2dx, 0) Isin(3x+1)dx, B) jsin xe“* dx, r)
J' 25X—2 I
X®+4x+5

1) 3)(—_A'dx, e) jxsin(Zx)dx, X) jxarcsin xdx, 3)

Vx? —6x+13

I xx‘°’_+11dx ’




W [,
¢ —4)

J- cosx+1

_ dx , M) jsin 4+ 2xcos® 2xdx, H)
SiN X+ COSX —2

jcos2 xsin * xdx

0)

2.

a)

1)

7.

[v2 X
J'\/;Jrzdx, ) j X 4_1dx, ) I_e—dx.
Ux +1 X e +1

Oﬂpeﬂeﬂeﬂﬂblﬁ HHTErpaJjJ u €ro npujioKeHust

Haiitn onpenenénnpie HHTETpabL:

wl2 i e dX 1 X+X3 e .

J‘\/sm X cos xdx 0) j— , B) j—dx , r) jx In xdx ,
] * X(In x+1) o X" +5 1

”J/-“ dx N JZ- x*dx

+ cosx(L+cosx)’ 2 JB-x%)%

Haiitu HecoOCTBEHHBIE HHTETPAJIHI:

T dx T dx o dx

— 0) | 55—, —_— .

- X’ ) £x2+4x+10 2 J;Oxz—3x+2

HaiiTi momane o61acTy, 3a7aHHON TMHUASIMHA: Y = x? -1, y=2X+2.

Haiitu pyinHy KprBOM, 3aJaHHON YPaBHEHUSIMU:

4(2cost —cos 2t
y=lhx,+3<x<+15, 6)y:{(COS cos 2t)

4(2sint—sin 2t)

> . 3
Haiiti 06b€Mm Tena, oOpazoBaHHOTO BpaieHueM obdnactu Y =X, Y = Jx BOKpYr ocu OX .

Haiitu KpHBOJ’IHH@ﬁHHC HHTCI'paJibl 110 KPUBBIM L, 3aIaHHbIM B JICKAPTOBLIX WUJIU IOJIAPHBIX

KOOpJIMHATAX: a) J.ydl ,L:y=x%0<x<1, 0)
L

jzdl,L:x:tcost,y=tsint,z=t,ostsz,
L

B)

j x*+vy?dl,L:r=acosgp, 0<x<1.
L

JAuddepennuaibHoe M HHTEIPAJIbHOE HCYHCIeHHEe QYHKIHMU HECKOJIBbKHUX MepeMeHHbIX

In( x?y)
y—x

1. Haiitu u moctpouts 061acTh onpeaesaeHus GyHKUUN Z =



y
1+X

2. HaiiTu yacTHbIC IPOU3BOAHBIC QyHKIMH Z = X-arctg 5.

3. HaiiTi mpon3BOIHYIO CIOKHOH QyHKIMH Z = X’y —Yy°X, rae X=UCOSV; y=usin V.

o 82 62 o z 2 H

4. Haiitu npou3BoiHbIE P u Ey HesiBHOW pyHKIMU €° —X“ysin Xyz=0.
X y

5. Haiftu skcTpeMyM GYHKIMH ABYX MepeMEeHHBIX Z = 4(X—Y)—Xx* —y?.

6. Haiitu nBoiiHOI nHTErpan mo obmactu D, orpaHnYeHHON THHUSMU:

”(X—Zy)dxdy, D:x=0,y=2x* x+y=3.

D

4 X
7. M3MeHuTh NOPSIOK HHTETPUPOBAHMUSL: J. dx J. f(x, y)dy .
2 1/x

8. IlepeiiTn K MOJSIPHBIM KOOPIUHATAM M BEIYHCIIUTH:

O e

y
ydy j dx.

OO0bikHOBeHHBbIE MU PepeHIHATbHbIC YPABHECHHUS
1. Haifti 06muii maTErpan wim odiiee pemenne MM GepeHnaibHOr0 ypaBHEHUS IEPBOTO TMOPSIKA
(B mpuMepax T), 1) pemuTs 3aaauy Komm):

a) V4—x?y' +xy? +x=0, 6) 20xdx—3ydy = 3x2ydy —5xy?dx, B) y'= X22+X§Xy6—xf>3/y2 :
) {y'—ycosx:sin 2x, {xy’+ y = Xxy? o Lax- W+l o,
y(0) = -1 y(1) =1 X X
2. Haiitu oGmiee pemenue quddepeHnaaisHOTO ypaBHEHUS:
a) y"xInx=y",6) L+x*)y"+2xy’ =12x".
) y" =2sin®ycosy
3. Haiitu pemenue 3agaun Komm: y(l) = % v =1 .
4. Haiitu o6miee pemenue nuddepeHnanibHoro ypaBHeHus (B mpuMepe 1) pemuTs 3aaauy Kormm):
a) Yy —4y" +5y' =6x> +2X -5, 6) y"'+2y" -3y =(8x+6)e”,
B) Y —4y'+4y =e**(cosx+3sin X), r) Yy —64y’ =128c0os8x —64e®*,

) y'"+y=1/sin x
Yy =1, y(xi)=ni2

Paabl

. °° 1
1. I[OKaBaTB CXOOUMOCTb U HAUTHU CYMMY psAda E 2—2 .
N +N-—
n=2



2. WccrenoBaTh HA CXOUMOCTD PSIIBL:

= sin 2 nv/n - = nl(2n +1)! = (Bn—zjz"
a , sin , B) , n————| ,
D U [I] 2 ey " 2" an

o0

Ny L
= (3n+1,/In(n+5)

3. UccnenoBaTh psibl HA a0COJIOTHYIO M YCIOBHYIO CXOJUMOCTB!

2) ism nvn .6) i -D" Z( n" (2n+1)

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

5. Haiiti 0651acTh CXOIMMOCTH CTEMIEHHOTO Psija:

( 1) 2" (X+:|.)n 4" (X 3)2” ( 1) (X+2)2n+1
0 g O 2

6. Paznoxuts ¢ynknuto B psa Teitnopa mo creneHsm X :

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

7. Beraucnutes uHTErpai ¢ TouHocThio 10 0.001: a) J

0.2
0) jsin( 25x?)dx .
0

o Y1+ x*

DJIeMeHTbI TAPMOHMYECKOro aHaau3a. Psiabl @ypobe
1. Paznoxuts B psin @ypbe QPyHKINIO, IEPUOTUIECKYIO C IEPUOJOM 277 , 3a/IaHHYIO0 Ha OTPE3Ke

X+7w,—m<Xx<0

-7, % fX: .
[-7, 7] popmymnoit f(X) { r. 0<x<r

2. Paznoxuts B psn @ypre QyHKIMIO, TEPUOIUUYECKYIO C IEPUOAOM 4, 3aJaHHYIO HA OTpE3Ke

x?,-2<x<0
-2,2] dopmymnon f(Xx) = ' .
[-2.2] dopmy (){x,osxsz



3. Pa3znoxuTs a) B psAl IO KOCHHYCaM U 0) B psiJi IO CHHYcaM (YHKIIHIO, 3alaHHyI0 Ha otpeske [0,3]

IN
IA

0<x<1
.1 3

IN
IN

X ’
dopmymoit f(x) =4 3—X «
2

9J1eMeHTBI TEOpUN q)yHKIII/Ii/i KOMIIVIEKCHOTI'0 TEPEMEHHOI'0

1. HaiiTu BCe KOMIUIEKCHBIE YMCJIA, YJOBJIETBODSIONINE 33aJaHHBIM YCIOBUAM Z° —Z
Haiinennsle uncia 3anucarh B TPUTOHOMETPUYECKOM U TIOKa3aTeIbHOM (hopMax.

T

- - 17I7 - -
2. Berumcnuts 3nauenus ¢pyukuit: cosi, In(3+4i), e 2, arcsin i.
3. Haiitu xopuu ypasHenus SN Z = 3i u n300pasuTh UX Ha KOMIUIEKCHOM IJIOCKOCTH.

y z
4. Haittu 06pas muauu | npu otoGpakenun w = ——.
z—i

Cuayuaiinblie cOObITHS
3apanmue 1.
OMBIT — U3BJICUCHHE JCTAIN U3 AIIHKA, B KOTOPOM HaXOIATCS U3eus Tpex copToB. CoObIThs: A —
«W3BJICUEHA JICTANb IIEPBOTO COPTa»; B — «M3BieUeHa jJeTanb BTOporo copray; C — «M3BiIcUeHA
JeTallb TpeThero copray. Uro npexacrasistor codoit coobitss A+B, A+C, AC, AB+C?

3apanmue 2.

IMapnepoOuruiia Beiaia 0AHOBPEMEHHO HOMEPKH YE€THIPEM JIMIAM, CIABIIUM B TapAepoO CBOH
nursinel. [Toce 3Toro oHa neperyraia Bce MBI ¥ TIOBECHIA UX Hayrad. Haiitu BeposTHOCTH
CIIEYIONTUX COOBITHI:

A — «kaXIOMy U3 YETBIPEX JIUII rapAepoOITnIia BEIAACT €T0 COOCTBEHHYIO MUY,
B — «poBHO Tpu JiHIIa MOTyYaT CBOM ILJISIIBDY,

C- «POBHO [IBa JIMIIA ITIOJYy4YaT CBOU IIJIAIIBD.

3aganue 3.
BeposTHOCTS IOMaianus B 11eJ1b MpU 0THOM BhIcTperie paBHa 0,001. HaliTu BEepoSATHOCTD MomnagaHus
B LIeJIb JIBYX U 00Jiee Myib, €Clii YUCIo BhICTpenoB paBHo 5000.

3ananmue 4.

BeposTHOCTS U3rOTOBIICHHUS U3/, OTBEYAIOIIEr0 CTaHAAPTY MPHU JaHHOUM TexHoJoruu pasHa 0,8.
Haiitu BepositHOCTH TOTO, 4TO M3 200 M3A€nUil cTanAapTHRIMU OyAyT: a) poBHO 150, 6) ot 140 no
155, B) He meHbIIe 165.

3aganme 5.

Tpu aBTOMOOWMIIS HAMTPaBJIEHBI HAa IEPEBO3KY Tpy3a. BepoATHOCTH HCIIPABHOTO COCTOSHUS TIEPBOTO
n3 Hux pasHa 0,7, Broporo — 0,8, Tpetbero — 0,5. HaiiTu BEposATHOCTH TOr0, YTO POBHO JIBa
aBTOMOOWIISI PUTOAHBI K IKCIUTYaTalllu.

Cayuaiinble BeJIMYUHBI

3apanue 1.



He3aBucumpbie ONBITBI OPOJOIKAKOTCS 10 IEPBOrO IMOJOKHUTEIBHOTO MCXO0Jd, TOCIE YETo
npekpamatores. Halltu psan pacnpeneneHus 4uciaa OINbITOB, €CIM BEPOSTHOCTD IMOJOKUTEIBHOTO
MCX0/1a P KaxkoM ornbite paBHa 0.6 .

3aganmue 2

3agan psAn pacnpeneneHus ciaydaidHod BenuuumHbl X. Hailitu Marematuueckoe OXuIaHUE,
JMCTIEPCUIO U CpeJiHee KBaapaTHieckoe oTkiioHeHue. [loctpouts GyHKINIO pacrpenencHus.

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

Jl1st HenmpepBIBHOW CITy4aiiHOM BEIMYMHBI 33jaHa (QYHKIHS pacipeaeIeHHs F(X). TpeOyercs HaliTH

IUIOTHOCTb ~ PACHpPECIICHHS f(X) , MaTeMaTH4eCcKOE€ OJKUJAHUE, JAUCHEPCUI0, CpeaHee
KBa/IpaTUUECKOE OTKJIOHEHHE. BBIUMCINTL BEpPOSITHOCTH TOTO, YTO OTKIOHEHHE ClIydalHOU
BEIMYUHBI OT €€ MaTreMaTH4YecKOro OKuAaHus Oyner He OoJiee CPEIHEro KBaApaTHYECKOro
oTkynoHeHus. [locTponTs rpaguk GyHKIMMA.

0 ,  x<0
F(x)= l-(1—cos2x) , 0<x<Z
2 2
1 )
X>=
2
3ananmue 4.

JIns HenpephIBHOM CIy4alHOW BEJIMYMHBI 3aJaHa TUIOTHOCTh PacCHpeeiIeHUst f(x). Tpebyetcs

HaWTH mapaMmerp a, QyHKIUIO pacrpeieneHus F(X), MaTeMaTHYeCKOe OKUIaHHE, TUCIEPCHIO,
CpeIHEKBapaTHIECKOE OTKIOHEHHUE.

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

CrnyyaiiHoe OTKJIOHEHHUE pa3Mepa JAeTald OT HOMUHAA paclpeesieHO 0 HOPMAIbHOMY 3aKOHY C
napamerpaMd & U o . CTaHAapTHBIMU SBJISIIOTCS T€ JAETalM, Ui KOTOPBIX OTKJIOHEHHUS OT
HOMMHAJIa JIeKaT B HWHTEpBaJie (a—a;a+a). 3anucate (HopMyny IUIOTHOCTH paclpeaeieHUus U
MIOCTPOUTH I'papUK MIOTHOCTH PaCIpeeIICHNUS.

CkonpKO HEOOXOMMO U3TOTOBUTH JIeTallel, YTOOBI C BEPOSATHOCTHIO HE MeHee [ cpeau HuX Oblia

XOTsI ObI OJIHA CTaHIApPTHAs?
a=0;, 0=0.05 a=0.06;, =097

3amanue 6.
CpenHee 4nCiI0 BBI30BOB, OCTYIAIOIINX HA CTAHIIMIO CKOPOW MOMOIIIH 32 OJMH Yac, paBHO 9. Haiitu
BEPOSITHOCTH TOTO, 4TO 32 20 MUHYT MOCTYIUT a) TPH BBI30Ba; 0) HE OOJiee IBYX BHI30BOB.

CucreMsl ci1y4yaliHbIX BeJTUYMH

3aganue 6.
3aKOH pachpeeNieHUs CUCTEMbI TUCKPETHBIX CITydailHBIX BETHUUH (X ,Y) 3amad Tabnuueil. Haiitu

K03 GUIMERT KOppensuuu I, W BEPOSTHOCTH IONANAHHA CIYYalHON BETHYMHBI (X,Y) B



obnacte D.

v 0 2 4 6

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

3ananue 7.
3ajaHa MIIOTHOCTh PACIIPENCIICHHS CUCTEMBI IBYX CIy4alHbIX BelnduH f (X, y).

Haiitu koodppuumuent A, koodpduuunent xoppensuuu I, .

(x,y)= A-(x+y)-e*¥ 6061.D 0<x<oo
Y= 0 éneoonr.D 0<y<oo

3aganue 8.

CyTtouHast TOTPEOHOCTh JEKTPOIHEPTHUU B HACETICHHOM MYHKTE SIBJISIETCS CIIy4allHOW BETMYHHOM,
MaTeMaTu4eckoe okuaanue kotopoi paBHO 3000 xBm /u, a mucnepcust paBra 2500. OnEeHHTH
BEPOSITHOCTh TOTO, YTO B ONMXKalIlIne CyTKH pacXo]l JIEKTPOIHEPIrUU B 3TOM HACEJIEHHOM ITYHKTE
oyner ¢ 250010 3500 xBm /4.

3ananmue 9.

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

Haritu: M(Y), D(Y), k
3ananme 10.
CnyugaitHas BenuunHa X UMeEET HOPMAIbHOE PACIHpeesieHue C HEU3BECTHBIM MaTeMaTHYeCKUM

Xy ! er "

OXKHMJIAHMEM & U HeusBecTHOM nucnepcueir o, . Ilo BBIOOpKE (Xl, ) SO Xn) o0pemMa n
_ 1

BBIYKCIICHO BBIOOpPOYHOE cpeaHee X =—-in . OmnpenenuTh JTOBEPUTEIBHBIA HHTEPBAT IS
n =

HEHU3BCCTHOI'O MapaMeTpa paclpeaciIcHusI a, OTBeLIaIOH_[I/Iﬁ 3a,[[aHHOfI I[OBGpPITCJ'II:HOfI BEPOATHOCTHU
o

X =110; n=90; o® =100; a=0.92.

PI'P1 — PI'P 3. Maremarn4eckasi CTATHCTHKA

HaHH BBI60pO‘IHBIe COBOKyTIHOCTI/I JJIA ,Z[Byx CﬂyqaﬁHLIX BCJIIMYHNH (I/I3Mep}IeMBIX HpI/ISHaKOB) X nu
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 54.7 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 4.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1
28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1
25.3 4.7 24.7 4.1 34.1 66.3 28.0 57.8 27.9 54.2
28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1
27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8
27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8
20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. Tlposectu rpynmnupoBanue JaHHBIX. [[0CTPOUTH KOPPETAIIMOHHOE TI0JIE U KOPPEIISAIUOHHYIO
tabmuiy. [locTpouts sMmmupuyeckue pacmpeaeneHus coctapisirommx X u Y . Haiitu
a0COJIIOTHBIE M OTHOCUTEIIbHBIE YaCTOTHl U HAKOTUICHHBIC YacTOThL. HauepTuTh MOJUTOH U
TUCTOTPAMMY YacTOT ¥ HAKOTIJICHHBIX YaCTOT.

2. Haiitn BBIOOpPOYHBIC W WCIPABICHHBIE OIICHKU TapaMeTPOB pacIpeneicHus (cpeaHee,
JCTIepCHsi, Cpe/lHee KBaJpaTUUYHOE OTKIOHEHHE, aCUMMETpPHs, SKCIECC, MOJia, MeIuaHa,
K03 dUILIMEHT BapHalun).

3. IlpoBecTH CTAaTHCTHYECKYIO TIPOBEPKY CTATUCTUYECKOW THIOTE3BI O HOPMAIBLHOM
pacnpenieieHud HU3MEpPSIeMOro TMpU3HaKa IO CIEAYIOUIMM KpUTEPHUSIM: a) CpeIHEMY
KBaJpaTUYHOMY OTKJIOHEHHIO, 0) pa3mMaxy BapbHUpPOBAaHMUSI, B) MOKA3ATEISAM HUCIPABICHHBIX
aCHMMETpPHH | 3KcIiecca, T) kpuTepuio [Tnpcona 2 (ypoBeHb 3HAYMMOCTH MPHHATH PABHBIM
0.05). B cinydyae mpUHATHS THUIOTE3bI O HOPMAJIBHOCTH PACIPEICIICHUS HANUTH
JOBEpUTEIbHBIE HHTEPBAJIBI JAJI MATEMAaTUYECKOTO OKUAAHUS U CPETHErO KBAJPaTUYHOTIO
OTKJIOHEHMS TIpU ypoBHE Han&xHocTr 0.95.

4. HaiiTu u 3anmucath B KOPPEISIIUOHHYIO TaOJIUIY YCIOBHBIE cpennue. Ha koppensimoHHOM

MoJie TTOCTPOUTh JIMHUM perpeccuu. HalTu ucrnpaBlIeHHBIH KOPPEISIIUOHHBIA MOMEHT M
ko3 durment xoppensaiuu. [IpoBepuTh TUIOTE3y O HE3aBUCUMOCTH MpU3HAKOB X U Y
(ypoBeHb 3HaumMocTH NPpUHATH paBHBIM 0.05). Paccumrarh ko3hdUIMEHTH TUHEHHOMN
perpeccurn (X Ha Y wm Y Ha X).IIpoBeputrh 3HAUMMOCTH YpaBHEHHS PETPECCHH.
Haiitu noBeputenbHble WHTEpBaNbl A KOA(MOUIUEHTOB KOPPENALUA M JIMHEHHOU
perpeccun (rpu ypoBHe Haa&xHocTH 0.95).

Hpunioxenne 2

7 OueHo4YHbIe CpeACcTBA ISl IPOBeAeHHUS TPOMEKYTOUYHOI aTTecTaluu

a) I[lnanupyemble pe3yiabTaThl 00y4eHUs] U OLIEHOYHbIE CpPeACTBA /IJisi NPOBeIEHUs!
NPOMEKYTOYHOM aTTeCTALIUM:
Kon Nupaukarop O1ieHOYHBIE CpelICTBA
WHJIMKaTOpa JIOCTHKEHMS
KOMITETECHIIUHN
OIIK-1: Cioco0eH UCIoIb30BaTh MOJ0KEHUS, 3aKOHBI U METO/IbI €CTECTBEHHBIX HAYK M MAaTEMaTHKU

JJI pCIICHUA 3a/lad PIH)KCHGpHOfI ACATCIIBHOCTH

Hepeuenb RPUMEPHBIX KOHMPO/IbHbIX 60NPOCOB K

OIIK-1.1 [Ipumensier IKIAMEHY:
(u3nuecKre 3aKOHbI U 1 cemecmp
MaTeMaTHYeCKue 1. [Maiite orpeienieHne MOHATHUSAM MaTpHIIa,

MCTOJbI IJIsI pCHICHU S ONpCACINUTCIIb MaTpHlhbl, o6paTHa;1 Marpuia,




3aJ1a4 TEOPETUYECKOTO
Y TIPUKJIIaTHOTO
XapaxTepa

MaTpUYHOE ypaBHEHUE

2. Onumute CcrnocoObl BBIYUCICHUS — ONPEACTUTENS,
MOsACHUTE Teopemy Jlamiaca

3. HUccnemyiite cucremy JIMHEHHBIX alreOpamdecKux
YpaBHEHUH

4. Jlaiite ompeacieHue MOHATHUAM BEKTOp,
KOJUIMHEAPHOCTh, KOMIIJIAHAPHOCTh BEKTOPOB

5. Onumwure TEeOMETPHUYECKUH U (U3NYECKUH CMBICH
CKaJISIPHOTO, BEKTOPHOTO u CMEILIaHHOTO
IIPOU3BE/ICHUS BEKTOPOB

6. [aiite ompeneneHue MOHATHAM NpsSMasi, IUIOCKOCTD,
HOBEPXHOCTh, YPABHEHHUE JIMHUU

7. Jlalite ompenesneHue TMOHATHS JUHEHHBINA omeparop,
npeoOpazoBaHMe MIOCKOCTH

8. [aiite ompeneneHue MOHATHAM Tpenen (YHKIWH,
npou3BoaHas, auddepeHnran, HEompeaeTCHHBIH,

OIIPEIETICHHBIN HHTErpal, i depeHnanbHoe
ypaBHEHUE, YUCIOBOHU psill, GYHKIIMOHATIBHBIN PSII. ..

9. Ilepeuncnure npaBuja T depeHInpoBaHU
GyHKIMH.

10. B 4wem cocroWT TeoMeTpUYeCcKHd, (pu3HUecKHid,
SKOHOMHYECKHUI CMBICII MIPOU3BOJHOU u

muddepeHnrana QyHKIUNA

11. [IponeMoHCTpUpYHiTE  CBOIICTBA  OMNPENEIIEHHOTO
MHTETpana

12. OnummTe Metoasl pemeHus audQepeHInaTbHBIX
YpaBHEHUH MEPBOTO MOPsAKa

Ilpumepnvle npakmuyueckue 3a0anuA K IK3AMEHY:
3ananue 1. CocraBbTe aJITOPUTM PELICHHUS .. ... 3aJIa4H.
3agaua 2. CocTaBbTe MO YCIOBHIO 3a7a4l CUCTEMY
JVHENUHBIX YPaBHEHUH U PEIINTE €€ MaTPpUUHbIM
CIOCOOOM.
3apanue 3. Beruuciaure npeaen no npasuity Jlonurans
lim aresin(2x-4)
X—2 X2 —4
3apanue 3. Chopmynupyiite He00X0AUMOE yCIOBHE
JKCTpeMyMa QYHKIUU OJHOMN MEepeMEHHOM.
3anaua 4. KakoB reoMeTpu4ecKuii CMbICII OIIPEIeIEHHOTO
UHTErpajia oT JaHHOW (yHKLMHU B JaHHOM MHTEpBAJIC B
JIeKapTOBOM cHCTEME KOOpAUHAT
2 cemecmp
1. MMafite  ompeneneHue  MOHATUH  «(YHKIUA
HECKOJIbKUX NIEPEMEHHBIX», TBOMHON UHTETpaL
2. Cdopmynupyiite HeoOXO0IMMOE U JIOCTaTOYHbIE
YyCIOBUS TOYKM CYLIECTBOBAaHMS OKCTpEMyMma
(GYHKIIUY 1BYX IIEPEMEHHBIX.
3. IlpuBenute mnpuMepsl HCIOJB30BaHUA (DYHKLIUU
HECKOJIbKMX IIEPEMEHHBIX B OKpYKAIOLIEM Hac
Mupe
4. Kak cBecTH BBIYMCICHHE KPaTHBIX WHTETPaJioB K




OTIPEJECIIEHHOMY
Chopmynupyiite reomMeTpudeckuii 1 GU3NIECKUN
CMBICJI IBOWHOTO, TPOMHOTO UHTErPajioB

Haiite oTIpe/IeNICHUE mdhepeHnaIbHOro
ypaBHEHHs, OOBIKHOBEHHOTO ypaBHEHHS, OOILEro
pewmenus /1Y

Ilepeunciure ocHoBHbie THNBI Y | mopsaka u
AITOPUTMBI X PEIIECHUS

[IpuBennre mnpuMepsl KIIOYEBBIX 3a1ad, IO
KOTOpBIM cTpositcst  JIY Kak MaTeMaTu4yecKue
MOJEIIH

HazoBute crnocoObl pemieHus CUCTEM JIMHEWHBIX

Yy

HepelleHb RPUMEPHBIX KOHMPOJ/IbHbIX 60NPOCO6 K

10.

11.

12.

13.

3auemy:
3 cemecmp

Uucnoseie psaapl. CXonIuMoOCTb M CymMMa psija.

CBoiicTBa Ps/IOB.

Psin reomerpuueckoit nporpeccuu. HeoOxoaumsiii

IIPU3HAK CXOJIMMOCTH YHUCIIOBOTO psna.

["apmonuueckuit ps.

210 CTATOYHBIC IIpHU3HAKH CXOOAUMOCTHN
3HAKOIIOJIOXKUTEIBHBIX psLHoB. [Ipu3Haku
cpasuenus. [Ipusnak lamambepa.

JocratouHbie MIPU3HAKH CXOJIMMOCTH

3HAKOMOJIO)KUTEIBHBIX  PAOOB.  PagukanbHbIN
npusHak Komu. Materpansubiil npusHak Komm.
3HaKOYEPEYIOUIUECS U 3HAKOIIEPEMEHHBIE PSIbL.
[Ipusnak JleiiGHuma. AOCOMIOTHAs W YCJIOBHAas
CXOJUMOCTb psifa.

OyHKUMOHANBHBIE PsAAbl. OO0IAaCTh CXOIUMOCTH.
Crenennble psgel. Teopema Abens. Pamgmyc
cxoauMocTtu. CBOMCTBA CTENEHHBIX PSAOB.

Paasr  Teitmopa u Maknopena. Paznoxxkenue
(GyHKIMIA B CTETIEHHBIE PSIIbI.

[IpyMmeHeHne cTENEeHHBIX PAOB B IPUOIMKEHHBIX
BBIYMCIICHUSIX.

Tpuronomerpuueckue  psapl.  OnpeneneHue
KOA(PGUIIUEHTOB  TPUTOHOMETPUUYECKOTO  psijia.
Ycnosue paznoxumoctu GyHkuuii B psag Oypre.

KpuBble BTOpPOro mnopsjka: OKpYKHOCTb, JJLIMIIC,
runepbona, mapabosia, HMX  T'€OMETPUYECKHE
CBOWCTBA U YPaBHCHUS.

Pansl dypbe 111 4ETHBIX M HEUYETHBIX (DYHKITHIL.
Panget  ®ypbe it (QYHKUMHM  [POU3BOJIBHOTO
rnepuona. Paznoxenue B pAn Dypbe
HEMeproINYecKuX QyHKIUH.

IloHATHE  KOMIUIEKCHOIO  4ucia. MHOXeCTBO
KOMIUIEKCHBIX 4ucel. Moayns ©  apryMeHT
KOMILIEKCHOTO YHCIIa.

DopMbl NPEACTABICHUS KOMIUIEKCHOIO YHCIIA.




14.
15.

16.

17.

18.
19.

20

JleicTBUA HaJl KOMIIJIEKCHBIMHU YU CJIAMHU.

[onsiTne GyHKIIUN KOMIUIEKCHOTO NEPEMEHHOTO.
DneMeHTapHbIe GbyHKIIT KOMILJIEKCHOTO
aprymMeHra: JIMHEHAs, paluoHaJIbHASA,
nokaszaTenbHas, JorapudmMuyeckas, CTENEHHas,
TPUTOHOMETPHUUYECKHE, rUnepooInIecKue,
0o0paTHBIE TPUTOHOMETPUIECKHUE.
HuddepenuupoBanne (yHKIUH  KOMIUIEKCHOTO
aprymenta.  llonstue  nuddepeHIpyeMocTr
(GyHKLIMH. Ananutnyeckue GbyHKIUN.
l'apmonnueckue  ¢ynkuuu.  Boccranomnenue
(yHKLIMHU 10 €€ YaCTH.
WnTerpupoBanne byHKITIN KOMILJIEKCHOTO
apryMeHTa.
Psaap1 Ha KOMITIEKCHOM TNIOCKOCTH.
Psn Jlopana.

. Beruersr.

4 cemecmp

1. DnemeHThl KOMOWHATOPUKH: TEPECTaHOBKH,
pa3MelieHus, cCoueTaHusl.

2. OCHOBHBIE TIOHSITHSI TEOPHHM BEPOSTHOCTEH:
UCIIBITaHUE, COOBITHE, BEPOSITHOCTH COOBITHSL.

3. JleticTBus HajJ COOBITUAMU. ANreOpa COOBITHIA.

4. Teopembl CIIOXKEHUS " YMHOKCHUS
BEPOSITHOCTE.

5. ®opmyma TONHOW BeposATHOCTH. Dopmyra
beiieca.

6. IlocremoBarenbHOCTH HE3ABUCHUMBIX HUCIIBITAHUI.
®opmyna bepuymiu.

7. CnyuaiiHble BETUYMHBI, UX BUJIBL.

8. Psn pacnpenencHusl.

9. ®yHkIus pacnpenereHus, ee CBONCTRA.

10. IImoTHOCTH pacnpeneneHus, CBOMCTRA.

11. Yucnossie XapaKTEePUCTUKU CITy4aiHBIX
BEJIMYMH: MaTeMaTH4eCcKoe OKHJaHUe,
crepcus, cpenHee KBaJIpaTUYECKOE
OTKJIOHEHHUE.

12. HopmanbHBbIi 3aKOH pacmpeesieHus CIydalHON
BEJIMYMHBI.

13. Cuctembl  ciay4allHBIX  BEJIUYUH. 3akoH

pacnpeneneHuss. YuciaoBble  XapaKTEPUCTUKU
CUCTEMBI CIy4alHBIX BEJIWYMH. 3aBUCUMOCTD
CIIy4aliHbIX BEJINYMH.

14. 3akoH OOJIBIINX YUCET

15. Ilpeamer MaTeMaTH4ECKON CTaTUCTHUKHU.
['eHepanbHas  COBOKYNIHOCTb U BBIOOpKA.
Bapuauvonnsii psan. Ilomuron. I'mcrorpamma.
OMmnupuyeckas QyHKIUS pacipeaeeHus.

16. Cratuctuueckue OLICHKH rapaMeTpoB
pacupeneneHus reHepalbHOW COBOKYITHOCTH.

17. Cratuctuueckass npoBepka runote3. Kputepmii




cornacus. Kpurepuit Ilupcona.

18. KoppensmoHHbIi ~ aHamM3.  DOMIUPUYCCKHIMA
K03 PULIHEHT KOPPENALIUH.

19. HaxoxaeHue ypaBHEHUS ITUHEHHOW perpeccuu
METO/IOM HaUMEHBIIUX KBaIpaTOB.

OIIK-1.2

Hcnonb3yeT 3HaHUS
(bUBUKHM U MaTEeMaTHKU
P PEILICHUU
MPaKTUYECKHUX 3a/1a4

Ilpakmuueckue 3a0anus
3apanue 1. Cucremarmsupyiite u 00600mmuTe Bce
KJTFOUEBbIC MTOHSTHUS U IPHEMBI PEIICHHsI TUTIOBBIX 33144
1o teme «IIponsBogHas» u «lIpuMeHeHne Mpon3BOIHON
IIpU UccieloBaHUU QpyHKIU». PesynbTaT opopmure B
BU/JIC TAOJIHIIBL.
3anpaua 2. [[ns pemenus 3a1auu caenaiTe CXeMaTHIeCKUH
YepTekK U MOIydnTe (HYHKIIMOHAIBHYIO 3aBUCUMOCTH TI0
yKa3aHuIo K 3a1ade. Haliqure oGiacTh onpeaeneHus 3Toi
(YHKITUH 110 CMBICITY 3a7a4il. Berauciante 3Ha4eHUs 3TOH
(GYHKITUH TIPU TPEeX pa3IMYHBIX 3HAUYSHHSIX apTyMEHTA.
Uccnenyiite pynkiuio Ha HanOoIbIIIee U HAUMEHBIIIEe
3HayeHus. OTBEThTE HA BOMPOC 3a/1a4H.
«CeueHue TOHHENS UMeeT (GopMy MPSMOYTroJIbHUKA,
3aBEpIICHHOro onykpyrom. [lepumerp ceuenus 18 m.
[Tpu xakom paauyce MOIYKpyra IUIONIaAb CeYeHUs OyaeT
HauoOoIbIIEH 7
O0603HaubTe paguyc NOJYyKpyra 4yepe3 I U BbIpa3UTe
wionanak S cedenus kak Gynkmuio ot M2 S =S(r)
3ananue 3. Ha kakoli BbICOTE T HAJl IEHTPOM KPYIJIOTO
CTOJIa paguyca a cIeayeT IOMECTUTH JIaMITy, YTOObI
OCBEILIEHHOCTb Kpasi cTojia Obl1a HauboIbIIeiH?
(CamocTosATeNbHO TPOAHAIM3UPOBATH - 3HAHUS, METO/IBI
KaKoro pazjesia MaTeMaTUKHU MOTPeOyIOTCs Ui PEIICHUS
JTAHHOM 3aJ1a4M ).

IIpumepHble NPUKJIAAHDbIE 32241 U 3a1aHUS

3apaua 1. [IpoBepuTts, AeKaT JIM TOUKH A(:L' 0; 1),
B(4;4;6) c(2:2:3) , D(10;14;17)
IIOCKOCTH.

3agaua 2. [Ipu nocTpoeHUN BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» ¥ BBISICHEHUH HAJICKHOCTH COOPYKEHMUS,
CTYJIEHTBI CTPOUOTPSAA CTOJIKHYJIUCH C pELICHUEM
CIEAYIOUIEH 3a0auu:

Tpoc, noBenIEHHbIN 3a 1Ba KOHIIA HA OJIMHAKOBOU
BBICOTE, UMeeT (hopmy Ayru napadoiibl. PaccTosHue Mexay
TOYKaMH KperuieHus paBHo 24 M. ['myObuna nporuba tpoca
Ha pacCTOSIHUM 3 M OT TOYKH KperieHus paBHa 40 cMm.
Omnpenenuts r1yOMHy nporuda Tpoca MocepeiHe MeXIY
KpEIUJICHUSIMH.

B OJHOH

3amaua 3. Haiitu paGoty cuibl F= (1’ 2 5)
IEKTPOCTATUYECKOTO MOJIs, 110 MEPEMEIIEHUIO




M, =(0;4;2)

SJICKTPUYCCKOTO 3apsiaa U3 TOUKHU

M, =(4;7;4)

B TOYKY

. X—COSX

3ananmue 4. [lokaxuTte, uyTo npeen . X+C0SX HE MOXKET
OBbITH BBIYMCIICH N0 ipaBwity Jlonurans. Haliaure 3ToT
npezesn IPYruM CrocoOoM.

3anganue 5. 3aBUCUMOCTD ITyTU OT BPEMEHU NPU

HpﬂMOHI/IHeﬁHOM ABMKCHHUU TOYKHU 3a4aCTCA YPaBHCHUCM
1
S :§t3 +2t° -3, rae S-myTh BM, a t BpeMs B C.

BI:I‘II/ICJII/ITG cc CKOpOCTI) Hu yCKOpeHI/Ie B MOMCHT BpeMeHI/I
t=4c.

3amaua 6. K rpaduky QyHkIimm F0)=3-x" g ero Touke ¢
abcruccoit™ = 'nposenena kacarensHas. Haiity miomans
TPEYroJbHUKA, 00pPa30BAHHOTO KacaTEeIILHOM U OTPE3KAMH,
OTCEKaeMBIMH €10 Ha OCSAX KOOPINHAT.

3agaua 7. B mapke aTTpakiimoHoB ropoaa N ouH U3
OTPE3KOB TPACKTOPHUH JIBIKCHUS TI0€3/1a B
«AMEPUKaHCKUX TOPKaxX» MPEACTABIIIET COOOM
T S(t) = Asin(wt + @,)
W3BECTHBIC YHCIIA.

OnpeeuTh yroyl HakJIOHa K TOPU30HTY TIOCETUTEIIS
aTTpakuuoHa J{. B MOMEHT BpeMeHH 11 ero ABMKEHHUS T10
3TOMY OTPE3KY.

3ananue 8. [logymaiite, Cc TOMOIIBIO CPEJICTB KAKOTO
pazaena MaTeMaTUKU MOYKHO PEIINTh CIIEIYIONIYIO 3aa4y.
«/lnst yOOpKu cHera Ha ynuiiax ropoja HUCIoib3yloTCs
cHeroyoopouHsie MamuHbl. OHU pabOTAIOT B TCUCHHE
CBETJIOTO BPEMEHH CYTOK C 6 10 18 4acoB ¢ MOCTOSIHHOM
CKOpOCTBIO yoopku cHera 400 (m%/1). Vi3smMeHeHne o6bemMa
CHETa, BIMAIAIOUIEr0 Ha YIUIBI TOPO/ia B TOPO/IE B

TEYCHHUE CYTOK, MOKHO OITMCATh YPaBHCHHUEM

ds 2
F:].EDI_SI . S(I)

t rae — 06beM cHera (B M®), BBINABILIETO
3a BpeMs t (B wacax), 927 =24. B moment Bpemenn! = Ha
ynunax ropoza jiexut 1000 M° cHera. YcTaHOBHTE
COOTBETCTBUE MEXK]ly BpeMeHeM t 1 00beMoM CcHera,

,Tne A, pou @ —

St
JIeKalero Ha YJ'II/II_[aX ropozaa { ] . COCTaBBTe
MaTeMaTI/I‘ICCKYIO MOOCIIb 3TOU 3a/lavy 1 PCUIUTC eé.

3aganme 9.

BeposATHOCTh M3rOTOBIEHUS U3/IENHS, OTBEUYAIOILIErO
CTaHJapTy NpHU JaHHOU TexHosioruu pasHa 0,8. Haitu
BEPOSITHOCTH TOTO, 4yTO U3 200 U3aenuii cTaHIapTHBIMU
OynyT: a) poBHo 150, 0) ot 140 1o 155, B) He MeHbiIe 165.

3aganue 10.
Tpu aBTOMOOWIISI HAIIPABJICHBI HAa TIEPEBO3KY Tpy3a.
BeposTHOCTh UCTIPABHOTO COCTOSTHHSI IEPBOTO M3 HUX




pasna 0,7, Broporo — 0,8, Tperbero — 0,5. Haiitu
BepOSITHOCTB TOTO, 4TO pOBHO JBa aBTOM06I/IJ'I$I HpI/II‘OI[HLI
K DKCIUTyaTaIuu.

3aganme 11.

3amaH psi pacnpenesieHus] CaydyalHOW BEJIMYMUHBI
X. HalitTu maTeMaTHdeckoe OXUIAaHWUE, IUCIIEPCHI0 U
cpeaHee  KBaapaTuueckoe — oTkioHeHue. Iloctpouts
(GYHKIHMIO pactpeIeICHHSI.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
3ananue 12.
CpenHee 4Mcio BBI30BOB, OCTYMAOIIMX HA CTAHIUIO
CKOPOM MOMOIIIY 3a OJIMH Yac, paBHO 9. Haiitu
BEPOSITHOCTH TOTO, UTO 3a 20 MUHYT MOCTYIUT a) TPU
BBI30Ba; 0) HE O0Jiee AIBYX BHI30BOB.

3ananue 13.

CytouHasi noTpeOHOCTb IEKTPOIHEPTHH B HACETEHHOM
ITYHKTE SIBIISIETCA CIIy4allHOM BEJIMYMHON, MATEMAaTHUECKOE
oxkunanue kotopoi paBao 3000 xkBm /4, a mucnepeus
paBHa 2500. O1lEHUTH BEPOSTHOCTH TOTO, YTO B
OMmKalTIIie CyTKH PacxXo.l YJIEKTPOIHEPTUH B 3TOM
HaceneHHOM myHKTe Oyzner ¢ 2500 mo 3500 xBm [ u

13. HaiiTn BCe KOMIUIEKCHBIC YHCIIA, YIOBJICTBOPSIOIINE
3aJaHHBIM ycTIoBUsM z° —z° = 72 . HaiifieHHbIe uncna
3anmucatbh B TPUTOHOMETPUYECKON M MOKa3aTeIbHOMN
dbopmax.

14. Beraucnuthb 3HAYCHUS hyHKIMIA:

.

- - 1_I7 - -
cosi, In(3+4i),e 2, arcsin i.

15. Haiitu xopHu ypaBHenus SN Z =3I u u300pa3uth ux
Ha KOMILIEKCHOM IJIOCKOCTH.
16. HccremoBaTh Ha CXOAUMOCTD PSIIbL:

5 05l

17 BBI‘II/ICJ'II/ITL uHTerpasl ¢ TouHocThio g0 0.001: a)

P

18. Pa3noxuTth a) B psi IO KOCUHYcaM U 0) B psiji IO

sin n\/_
0.2

0) jsin( 25x?)dx
0

cuHycaM (DyHKIMIO, 3a1aHHyt0 Ha oTpe3ke [0,3]
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0) Ilopsinoxk mpoBeJeHUs] NMPOMEKYTOUYHOH aTTeCTAIUMU, NMOKA3aTeJId M KPUTEPHHU
OLICHUBAHUS:

[Ipomexxyrounasi arTecTanysl MO AUCHUIUIMHE «MaremaTHka» MpPOBOAUTCA B (opme
sk3ameHna (1 u 2 cemectpsl), B popme 3aueta (3 cemectp) U B hopMe 3aueTa ¢ OIeHKOH. DK3aMeH U
3ayer MOryT OBITH INPOBEICHBI KaK B TPaIUIMOHHOW ¢opme (mo Owuseram, COAepKalIuM
TEOPETHUYECKHE M TPAKTUYECKUE 3aJaHus), TaKk U B (opMe HUTOroBoro TtectupoBanus. K
WUTOTOBOMY TECTHPOBAHHIO JIOTYCKAIOTCSA TOJBKO T€ CTYIEHTHI, KOTOPHIE OTYHTAIHCH 10 BCEM
(dopmam TeKymero KOHTpOJIst (YCTHBIHN Ompoc, TEKyIee TECTUPOBAHHE, 3aIIMTa HHANBUIYATbHBIX
JOMAIIHUX  33/IaHUii, HaNWCaHHEe AayAWTOPHBIX KOHTPOJBHBIX  pabOT, BBIMOJHEHHE
pacdeTHO-rpaduuecKkux padbor).

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OMIUYHO» — CTYICHT IEMOHCTPUPYET BEICOKUH YPOBEHb C(HOPMHPOBAHHOCTH
KOMHGTCHHI/Iﬁ, MHOKAa3LIBacT BLICOKHUHU YPOBCHB 3HaHWUH HE TOJILKO Ha YPOBHE BOCIIPOU3BCACHUSA U
OOBSACHEHUSI TEOPETUYECKON HH(POpPMAIMM, HO M HMHTEJUIEKTyaJlbHble HAaBBIKM pabOTHI C
HaXO0XXJACHUA YHUKAJIIBHBIX OTBECTOB K HpO6J'ICMaM, CBO60)1HO BBITIOJIHACT MMPAKTHYCCKUEC 3alaHNs,
CBO6OHHO ONCpUpPYyET 3HAHUAMHU, YMCHHAMHU, INPHUMCHACT HX B CHTyallUAX MOBBIITEHHOU
CII0)KHOCTH;

— Ha OIIEHKY «XOpouio» — CTyJIEHT IEMOHCTPHUPYET CPEAHUN YPOBEHb C(POPMUPOBAHHOCTH
KOMHGTCHHHﬁ, IMOKAa3bIBACT 3HAHHA HC TOJIBKO Ha YPOBHC BOCIPOU3BCACHHUA H 00BsICHEHUS
I/IHCbOpMaIII/II/I, HO 1 XOpOIIHME HAaBBIKU pa60Tr,1 C . OCHOBHEBIC 3HAaHHUA, YMCHHA OCBOCHEBI, HO
JOIMYCKAKOTCA HCE3HAYUTCIIBHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPyJHCHHUA IIPU aAHAJIUTHYCCKUX
oTiepanusx, NepeHoce 3HaHUK U YMEHUH Ha HOBBIE, HECTAHJAPTHBIC CUTYAIIHH,

— Ha ONEHKY «y0061em8opumenbHo» — CTYICHT JIEMOHCTPUPYET MOPOTOBBIH YpPOBEHB
C(OPMHUPOBAHHOCTH KOMITETCHIIMH, TIOKa3bIBae€T 3HAHUS HA YPOBHE BOCIIPOW3BEICHHS U
00bsICHeHUST WHGOPMAIIMK, HABBIKK BBITIOJIHEHHUS MPOCTEHINMX 3aJaHul TpH pabote ¢ 6azamu
TAHHBIX, TPOSBISIETCS OTCYTCTBUE OTICIBHBIX 3HAHWHA, YMEHWH, HABBIKOB, OOyYaroUIHiiCs
WCTIBITBIBACT 3HAYHMTEIBHBIC 3aTPyTHCHUS TPU OTNICPUPOBAHUM 3HAHUSMHU W YMEHUSMHU TIPH UX
MEPEeHOCe HA HOBBIE CUTYAIlHH,

— Ha OLICHKY «HEY0081em8OpumebHo» — CTYJICHT HEe MOXET TI0Ka3aTh 3HAHHs HA YPOBHE
BOCIIPOU3BEICHUS U OOBSICHEHUsT MHPOPMAIIUKM, HE MOXET IMOKa3aTh HaBBIKH PabOTHI ¢ Oazamu
JTAHHBIX.

Kputepuu oumeHkn (B COOTBETCTBMM C (OPMUPYEMBIMU KOMIIETCHLUSMUA U
TUTAHUPYEMBIMU pe3yJibTaTaMu 0OyueHus):

- 4 cJadd 3a4cTa o6yqa}0m1/11710;1 JOJODKCH IIOKAa3aTb 3HAHHWA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BICHEHHUS I/IH(l)OpMaI_[I/II/I, HHTCIJUICKTYAJIbHBIC HABBIKU PCIICHUA 3a1a1,

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