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JIMcT akTyaau3auuu padodeid mporpaMmal

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanuszanuu B 2026 - 2027
yueOHOM roj1y Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKH

IIporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3BexoB

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u ogoopeHa s peanmsaiuu B 2027 - 2028
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [lpukinanHoil MaTeMaTHKU U HHPOPMATUKH

IIporokonm ot 20 . Ne

3aB. kadeapoii 10.A. U3BexoB

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2028 - 2029
y4eOHOM roly Ha 3aceqaHuu kageapsl [IpukiaaHol MaTeMaTuku U HHHOPMATUKA

IIporokom or 20 . Ne
3aB. kadeapoit [O.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJty Ha 3aceqaHuu kadeapsl [IpukiaaHoON MaTeMaTuku U HHHOPMATUKH

IIporokon ot 20 . Ne

3aB. xadenpoit 10.A. U3Bexos




1 Ilesin ocBOEHUSI T CHUTITHHBI (MO/YJI51)

[lenpto OCBOEHHUS IUCHMIUIMHBI «MaTeMaTHKa» SBISETCS BOCIUTaHHE JI0CTaTOYHO
BBICOKOM  MaTeMaTU4eCKOH  KyJAbTYpbl; IPUBUTHE  HABBIKOB  COBPEMEHHBIX  BHJIOB
MaTEMaTHYECKOr0 MBIIJICHUS; IPUBUTUE HABBIKOB MCIIOJIb30BaHUS MaTEMATHYECKUX METO/I0B U
OCHOB MaTeMaTHYECKOTO MOACTUPOBAHUS B IPAKTUIECKOHN e TEIHHOCTH.

Bocnuranue y cTyJleHTOB MaTeMaTHYeCKON KyJIbTYPbl BKIKOYAET B €05l ACHOE IOHUMaHKe
HE00X0IMMOCTH MAaTEMaTHUECKOW COCTABISIONICH B 00IIEH OArOTOBKY OakaiaBpa, BEIPAaOOTKY
IIPEJCTAaBICHUN POJIM M MECTE MAaTEMAaTHKU B COBPEMEHHOM IUBWIIN3ALIMU U B MUPOBOH KYJbTYpeE,
YMEHHUE JIOTMYECKH MBICIUTh, ONIEPUPOBAThH C a0CTPAKTHBIMU OOBEKTAMU U OBITH KOPPEKTHBIM B
yIoTpeOJeHM MaTeMaTHYeCKUX MOHATUI W CHMBOJIOB Ul BBIPAKEHMSI KOJIMYECTBEHHBIX MU
Ka4yeCTBEHHBIX OTHOLICHUH. MaTemaTnieckoe o0pazoBaHue OaKalaBpOB JOKHO OBITh IIUPOKUM,
00IIMM, TO €CTh JOCTATOYHO (QYHIAMEHTAJIbHBIM.

Hacrosmas nporpamma 1o MaTeMaTHKE OTpaskaeT HOBBIE TPEOOBaHUS, IPEABSBISIEMbIC K
MaTeMaTHYeCKOMY 00pa30BaHMIO COBPEMEHHBIX OakaiaBpoB. Ee xapakTepusyeT NpuKiagHas
HANpaBJICHHOCTh M OpPHEHTAIMsl Ha OOydYeHHE CTYJICHTOB HCIOJb30BAHUIO MATEMaTHYECKUX
METOOB IIPH PELIEHUHU NTPUKIJIAHBIX 3a/1a4.

OOmmii Kypc MareMaTuKH SBIseTCs (QYHAaMEHTOM MaTeMaTH4YecKOro OoOpa3oBaHHSA
Oakasnaspa.

2 MecTo quCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI PorpaMmMsbl

Jucnunnmua MaremMaTuka BXOAUT B 00S3aTENbHYIO YacTh Y4eOHOro IUiaHa
00pa3oBaTeNbHON MPOTPAMMEI.

Jns  u3ydeHus  AWCUMIUIMHBI — HEOOXOAMMBI  3HAHUS  (YMEHHs,  BIaJCHUSA),
c(hOpMHUPOBAHHEIC B PE3YJIHTATE H3YUCHUS TUCITUILTAH/ PAKTHK:

Hucnunnuna «Marematuka» BXoIUT B 0a3oByr0 uacTh Oynoka 1 oOpasoBaTenbHOU
nporpaMMbl.  YuebHas gucummiuHa b1.5.09. «Marematuka» sBISETCS  IUCIUILIMHOM
MaTeMaTUYeCKOro U €CTECTBEHHOHAYYHOTO IIMKJIa 00pa30BaTeIbHOTO CTaHAapTa OaKaiaBpa.

W3ydeHne NUCIUIUIMHBI 0a3upyeTcs Ha MIKOJIBHBIX Kypcax MaTeMaTHKU: anredpa, Hayana
MaTeMaTUYeCKOro aHaIn3a, TeOMETPHS.

OcBoeHUE TaHHOW TUMCUUILTMHBI TPEANOIaraeT, YTo B pe3yibTaTe U3y4eHUs IIKOJIbHOTO
Kypca MaTEeMaTUKH O0ydJaroIuiics uMeeT chOpMUPOBAHHOE MPEACTABICHUE O MaTeMaTHUKe Kak
YHHUBEPCATHHOM SI3bIKE HAayKH, 00 UAESX M METoJaX MaTeMAaTHKH, BiaJleeT MaTeMaTHUYeCKUMHU
3HAHUSIMA U YMEHUSIMH, COOTBETCTBYIOIIUMHU DefeparbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO
CTaHJapTa o0Iero oopazoBaHus, UMEET PA3BUTOE JIOTMUECKOE MBIIUICHHE, TPOCTPAHCTBEHHOE
BooOpakeHue, 001a/1aeT BBICOKUM YPOBHEM aJITOPUTMUYECKOM KYJIbTYpBHI.

3 KomneTrenuuun odyyarouierocsi, popMupyemMbie B pe3yJjbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IIVIAHUPYEMBbIe Pe3yIbTAThl 00yUeHH s

B pesynbrate ocBoeHUs MUCHUILTUHBI (MOyns) «MareMaTnkay oOydaroluiics 10JKeH
o01aaTh CIeAyOUMMI KOMIETECHIUSIMHU:

Kon nnnukaropa Nuaukatop 10CTUKEHUS KOMITETEHITUN

OIIK-1 CnocobOeH wHCMONb30BaTh MOJIOKEHUS, 3aKOHBI M METOJIbI €CTECTBEHHBIX HayK H
MaTEMaTHKU JUIsl PELLIEHUS 3a/1a4 MHKECHEPHOU 1EeATEeIbHOCTU

OIIK-1.1 [Tpumensier GpusnuecKkue 3aKOHbl U MaTEMATUYECKUE METO/IbI IS pEIICHUs
3aJ1a4 TEOPETHYECKOTO U MPUKJIATHOIO XapaKTepa

OIlK-1.2 Hcnonp3yeT 3HaHUS (PU3MKU U MATEMaTUKU MPU PEUICHUH MPAKTHUYECKUX
3a/1a4




4. CTpyKTYpa, 00bEM M cOepKaHue TUCHUILIMHBI (MOLYJIs1)
OO0mmast TpyA0€MKOCTh NUCIUIUIMHBI COCTAaBISIET 14 3aueTHbIX equHul S04 akas. 4acoB, B TOM

YHUCIIE:

— KOHTaKTHas padoTa — 283,6 akaj. 4acos:

— ayauTopHasi — 272 akajl. 4acoB;

— BHeayauTopHas — 11,6 akaj. yacos;

— camocTosATeNbHast pabota — 149 akan. 4acos;

— B (hopme npakTudecKkoi noarotroBku — 0 akas. Jac;
— MOJTrOTOBKA K ’K3aMeHy — 71,4 akaj. yac

dopma aTTecTaluu - IK3aMEH, 3a4€ET, 3a4ET C OLECHKON

AynutopHas g 8
KOHTaKTHast pabora e z ®dopma Texyrero
o 5o
& B aKaj. Jacax o Bnu KOHTPOJIS
Paznen/ Tema 3 ( A ) £ A . p Kon
g 3 © | camocTrosTenbHOM YCIIEBAEMOCTH U
JIACITATIINHEL 5 2 = Ny KOMIIETEHIINH
3 o & padoTsl MIPOMEKYTOYHOM
6 3 o
Tlex JIa0. | MpaKT. z2'Q aTTecTaluu
3aH. 3aH. O =
1. DneMeHThI TUHEHHOM anreOpbl
¥ QaHAJIMTHYECKOW Te€OMETPUHN
- U3yUYCHHE
TEOPETUIECKOTO
MaTepuara, -
1.1 Marpuns! n - BBITIOJTHEHUE KOHCYJIbTUPOBAHUE,
OTIPEICITUTEIH. WH/IMBUTYaJIHOT - IpOBEpKa
JelicTBust Hag MaTpUIIAMHU. 6 6 5 0 JIOMaIIIHETO BBITTOJTHEHUS OIIK-1.1,
Brruncnenue onpenenurens. 3aJ]aHusl, WUHAUBUIYaJIEHOTO OIIK-1.2
OO0parHas MaTpuIa. - TECTUPOBaHHE JIOMAIITHETO
MatpuuHbie ypaBHEHHS TS 3a/1aHus,
CaMOKOHTPOJIS, - TECTHPOBaHKE
- HHTEPAKTHBHOE
TECTHPOBaHHE
- U3yuYCHHE
TEOPETUYECKOTO
Mmarepuaia,
. - BBINTOJIHCHHUE -
1.2 CucTeMbl THHEHHBIX
WHANBUAYAIBHOT | KOHCYJIBTHPOBAHUE,
anreOpanveckux 1
ABHOHHIL 0 JIOMAaIITHETO - IPOBEpKa
P ’ 3amaans I3 Ne BBIITOJIHEHUS OIIK-1.1,
CrniocoOs1 peutenust CJIAY. 4 4 4 " N
1 "JInnetinas uHanBuAyansHoro | OIMK-1.2
Hccnenosanue CJIAY. "
anrebpa", JIOMAIITHETO
DyHIaMeHTaIbHAs CUCTEMA TeCTHPOBANIE sananms
pemenuit CJIOY. p ’
TSt - TECTHUPOBaHHE
CaMOKOHTPOJIS,
- HHTEPAKTUBHOE
TECTHPOBAHHE
- U3yuYeHHE
1.3 BekropHas anredpa. TEOPETUYECKOTO
KOHCYJTbTHPOBAHHE,
ITonsarue Bekropa. MaTepuana,
- IpOBEpKa
Onepanuy HaJl BEKTOPAMH. - BBIIIOJTHCHHUE OIIK-1.1,
6 6 5 BBINOJIHEHUS
BekTopHoe mpocTpaHCcTBO. HMHAWBHUYaJIEHOT OIIK-1.2
. UHIIUBULyaJIbHOTO
Jluneitnsrii oneparop. 0 JIOMAaIIHETo
JIOMAIITHETO
KBanparuunbie Gopmsl 3a1aHMS,
3a/1aHMs,
- TECTHpOBaHHE




TSt

CaMOKOHTPOJIA,
- TECTHpOBaHHE
- HHTEPaKTHBHOE
TECTUPOBAHUE
- U3y4eHHe
TEOPETHIECKOTO
MaTepHaia,
1.4 YpaBHeHUe JIMHUH B - BBIIIOJIHEHHE
JIEKapTOBOH cucTeMe WH/IMBUAYaJIEHOT -
KOOPJIMHAT H B HOJISPHOI 0 JIOMAIIIHEeTO KOHCYJIbTHPOBaHHE,
CHCTEME KOOpJIUHAT. 3amanus /I3 Ne 2 - IpOBepKa
TIpsiMast Ha TUIOCKOCTH U 6 6 7 "BekropHas BBIMOJIHCHHS OIlK-1.1,
MPOCTPAHCTBE. anreOpa. WHIUBUIYaJIHOTO OIlK-1.2
ITnockocTs. AHanuTHyeckas JIOMAIIIHETr 0
Hunuuapuueckue reomerpus"”, 3aJlaHus,
MIOBEPXHOCTH. - TECTHUPOBaHHE - TECTHUpOBaHHE
Kpusslie BToporo nopsijaka JULsL
CaMOKOHTPOJIS,
- HHTEPaKTHBHOE
TECTUPOBaHHE
HWroro no pazaeny 22 22 21
2. Benenune B MaTeMaTHYECKUN
aHanm3
- U3y4eHHe
TEOPETHIECKOTO
Mmarepuana,
- TECTHPOBaHHUE
TUTSL i
2.1 MuoxecTtBo. OyHKITHH. KOHCYJTBTHPOBaHHE,
IIpenen yncnoBoit CaMOKOHTPOILA, - 3amuTa
HOCIEI0BATEILHOCTH. - BOILTIOMHCHHC BBIIIOJITHEHUS OIIK-1.1,
6 6 6 WHIMBUYaJTBHOT
TIpenen GpyHKIHH. WHIWBHUIYAIEHOTO OIIK-1.2
Brruncnenue npenenos. O ZIOMAIIHET 0 JOMAIIHET0
HenpepbiBHOCTD (yHKIUH 3aIE,a st MJ13 Ne 3 3a/laHus
Beenenue B ’
N - TECTHpOBaHHE
MaTeMaTHYeCKU
aHanu3: penen
¢byHKIMY.
HenpepsiBaocTts"
HWroro no pasaeny 6 6 6
3. Iuddepenimanbaoe
ucuuciieHne GyHKIUHU OJTHOU
MepEeMEHHON
- U3yucCHHE
TEOPETHIECKOTO
Mmarepuana,
- TECTHPOBAHUE,
3.1 AuddepenumpyeMocTsb - BBITIOJTHEHUE - TECTUPOBAHUE,
OOII. MIPAKTUYECKUX - ayIUTOpHAas
IIpousBonHas GpyHKUUH. 4 4 4 JIOMAIIHUX KOHTPOJIbHAs OIIK-1.1,
Jduddepeniman dyHKunm. 3aJaHuH, paborta AKP 2 OIIK-1.21
TexHuKa BEIYHUCICHAS - moaroToBka Kk | "Jduddepenmupona
TIPOU3BOTHOM. ayIUTOPHOU Hue OOIT"
KOHTPOJIBHON
pabore AKP 2
"Muddepenmpon
anue OOIT"
3.2 OCHOBHBIE TEOPEMBI - H3y4YcHHE - TECTUPOBAHMUE,
TuddepeHInaIbHOro TEOPETUYECKOTO - ayIUTOpHAs OIK-1.1
HCUHUCIICHHS. 4 4 1,2 MaTepHana, KOHTPOJIbHAS OIIK- 1' 2’
IIpunoxxenns npou3BoAHON - TECTUPOBAHHUE, pabora AKP 2 '
K UCCIICIOBAHUIO (PYHKIIHUH. - BBITIOJIHEHHE "Muddepenuupona




IMPaKTUICCKUX

JIOMAITHAX
3aJJaHHH,
- IIOJITOTOBKA K aue OOIT"
AKP 2
Juddepenupona
Hue OOIT"
Htoro o paszaeny 8 8 52
HTtoro 3a cemecTp 36 36 32,2 JK3aMeH
4. VlaTerpanpHOE HCYUCIICHUE
(hYyHKIMHU OJHOM IEpEMEHHON
- U3y4eHHe
TEOPETUYECKOTO - cobecejoBaHMe
4.1 TlepBooOpazHasi. P a ’
. MaTepHaia - IPOBEPKa OIIK-1.1,
HeomnpeneneHnplii HHTErpaJl. 6 6 10,1
- BBIIIOJTHEHHE JIOMAIIHEr o OIIK-1.2
MeTo51 HHTETPHPOBAHUS
JIOMAIIIHETO 3aaHus
3agaHus
- U3y4eHHe
TEOPETHIECKOTO
Mmarepuana,
- BBINIOJTHEHUE - IpOBEpKa
UHUBUAYaIbHOT BBITTOJTHEHU ST
4.2 OnpeneneHHbIN 0 JIOMaIllHeTro HWHAUBUIYaJIEHOTO
UHTErpall. 3aganus U/13 4 JIOMAIIIHETO
" . N OIIK-1.1,
MeTo/pI BEIYHCITEHHS. 6 4 52 OmnpeneneHHbIH 3amanus "U/3 4 OTIK-1.2
IIpunoxenns WHTETpal U ero "OnpeneneHHbBIN '
OIIpEACIEHHOTO MHTETpaa. TPUIIOKEHH ", HHTETPAT U ero
- TECTUPOBaHUE TpUIIoKeHus ",
JUIst - TECTHUpOBaHHE
CaMOKOHTPOJISA,
- HUHTEPAKTUBHOE
TECTHPOBaHHE
- U3y4YeHHE
TEOPETHIECKOTO
4.3 HecoOcTBeHHBIE 2 2 2 MaTepuana, - MpOBepKa OIIK-1.1,
HWHTETPAITBI - COCTaBJIEHUE KOHCIIEKTA JIEKIIUU OIIK-1.2
KOHCIIEKTa
JCKIHUU
Wroro no pazneny 14 12 17,3
5. AuddepennmanbHoe U
HMHTErpaJIbHOE UCUHUCIICHNE
(YHKIMU HECKOJIBKUX
MEPEMEHHBIX
- U3yucCHHE
TEOPETUYECKOTO
Mmarepuana, - TECTHPOBaHUE,
- TECTUPOBAHUE, - 3aIuTa
- BBITIOJTHEHUE WHIUBHUAYaIHHOTO
5.1 INonstue GyHKIMU JUBIILY
WHIVBHAYaJIbHOT JIOMAITHETO
HECKOJIbKHX MEePEMEHHBIX.
0 JIOMAIITHETO 3amanust MJI3 5
IIpenen u HENPepPBIBHOCTD. " OIIK-1.1,
8 8 6 3amanus UJI3 5 Juddepenuunansa
JuddepenuupoBanne " OIIK-1.2
Juddepeniyans | oe ¥ HHTETpaIbHOE
(YHKIIMU HECKOJIBKUX
HOE U HCYHNCIICHHE
nepeMeHHbIX. [TpunoxeHus
HHTETpaTbHOE GbyHKIIN
HCUHCIICHHE HECKOJIBKHX
(QyHKIMK TepeMeHHbIX "
HECKOJIBKHX
MepEeMEHHBIX"
5.2 IlonsaTne KpaTHOTO - I3y4UeHHE OIK-1.1
uHTerpaia. Haxoxaenue 6 6 5 TEOPETUYECKOTO - 3ammra OIIK. 1' 2’
MHTETPAJIOB 2 U 3 IOpsAaKa. Mmarepuana, WHIUBUAYaIHHOTO '




- TECTUPOBAHHE,

- BBIIIOJTHEHUE
MHIUBHIYAJIBHOT JOMAIIHETO
0 JOMAaIIHEro 3aganus M]3 5
IIpunoxeHus KpaTHBIX 3aganua U3 5 | "duddepennuansy
HUHTETPAJIOB. "Tupdepenumnans | oe u UHTErpanbHOE
KpuBosnuneiinbie HHTErpasl HOE U HCYHCIICHUE
1 u2pona HWHTETpabHOE (yHKIMK
HCYHCIICHHE HECKOJIBKHX
dyHKIMN MepeMeHHBIX"
HECKOJIBKHX
HepeMEeHHBIX"
HWroro no pazaeny 14 14 11
Hroro 3a cemectp 34 34 36,3 JK3aMeH
6. IuddepenunansHbie
YpaBHEHHUS
- U3y4eHHe
TEOPETHIECKOTO
MaTepHaia,
6.1 OOBIKHOBEHHBIC - BBIIIOJIHEHHE
muddepeHnnaibHbIe WUHIIMBUYaJILHOT - TecTHpOBARHC,
aBHeII)-II/ISI MIEpBOTO 0 I[OMaI);_IHCFO - sampra UJI3 6
P P "OOBIKHOBEHHEIE OIIK-1.1,
TOpsIKa. 2 6 8 8 3amanus M]3 6
" JudhepeHIaabHbL OIIK-1.2
VYpaBHEHHSI BRICIIHX OOBIKHOBEHHBIC
MOPSIIKOB, TOMYCKAIOLINE nmudhepeHnnaIbH © YPapHCHHA
p ’ Y p HepBoro mnopsaxa"
MTOHIDKEHUE MOPSIKa b€ YpaBHEHHS
MEPBOTO
nopsnka',
- TECTHUPOBaHHE
- U3y4YeHHE
TEOPETUYECKOTO
- TECTUPOBAHUE,
MaTepuania,
. - 3aImTa
6.2 Jluneitapie - TECTUPOBAHMUE,
WHJIUBULYaJIbHOTO
i bepeHraIbHbIe - BBITIOJTHEHUE
AQBHEHUS BBICILIIX MHIVBHAYaJbHOT JIOMAIIIHETo
il()) SIKOB 3 8 6 8 0 ,I[OMaI?I/.IHeFO sananms U137 OlIK-1.1,
P ) . "JIHAY BbIcmIux OIIK-1.2
CHCTEMBI JIMHEHHBIX 3aganus U3 7 HOPAIKOB ¢
nddepeHmaIbHbIX "JIHJLY BbICIINX
v S)B(ierl)-mﬁu H(J)1 SIZIKOB C [OCTOAHHBIMH
yp P KO3 PHUIIHCHTAMH.
TIOCTOSIHHBIMH "
Cucremsr 1Y
ko3 uIIHeHTAME
. Cucremsr IY"
HWroro no pazgeny 14 14 16
7. Yucnosele ¥ QyHKIIMOHATIBHbIC
pansl. Psaasr @ypoe
- U3y4eHue
TEOPETUYECKOTO
MaTepuana,
7.1 Yucnosble psiabl. - BBIIIOJIHEHHE - TECTUPOBAHHUE,
OIIK-1.1,
IlonsiTHe cxogumocTu psna. 6 6 1 WHAUBHUYaJIEHOT - 3ammuTa /I3 8 OIK-1.2
IIpu3Haku cxoauMoCTU 0 JIOMaIIHETO "Pspr" '
3aganus M]3 8
"PﬂﬂI)I"
3 - TECTHPOBaHHE
- U3y4eHue
7.2 OYHKIMOHANIBHBIE PAMIBIL. TEOPETUYECKOTO
ITonsarue QyHKIMOHAIBHOTO MaTepuana, - TECTHPOBAHHE,
OIIK-1.1,
psina, o0JIacTH CXOJUMOCTH. 6 6 0,5 - BBIIIOJTHEHUE - 3ammra U/13 8 OIK-1.2
CrerneHHbIe PSIbL. WHIUBUAYaIbHOT "Psipr" '

HpI/IJ'IO)KeHI/Iﬂ CTCIICHHBIX

0 JIOMAIITHETO
3ananus UJ13 8




psnoB

"P}I,I[BI"

- TECTHPOBaHHE
- U3y4YcHHE
TEOPETUYECKOTrO
MaTepHaa,
- BBITIOJTHEHHE - TECTHUPOBaHHE,
OIIK-1.1,
7.3 Panst dypoe 4 2 0,5 | unauBHIyansHOT - 3amquTa UJ13 8 OIK-1.2
0 JIOMAIIlHEero "Psipr" '
3amarusa M]3 8
"P}I,I[BI"
- TECTHUPOBaHHE
Hroro no paszneny 16 14 2
Htoro 3a cemecTp 36 36 34,1 3a4éT
8. Teopust HpyHKINHU
KOMIUIEKCHOTO TIEPEMEHHOTO
- U3y4eHHe
TEOPETUIECKOTO
8.1 MHoxecTBO P - 3aIUTa
MaTepHaia,
KOMIUIEKCHBIX YHCEIL. HUHIUBUYAIILHOTO
- BBITIOJTHEHHE
DopMBI 3anucu 4 4 8 HHMBIIYATBHOT JIOMAIIHEr o OIIK-1.1,
KOMILJIEKCHOT'O YHCIIa. Y 3amanus UJ13 9 OIlK-1.2
0 JIOMAIITHETO "
Onepauuu Haj KomrmiekcHbie
3amgaausg M]3 9 "
KOMIUIEKCHBIMH YUCAJIMU " qucia
Komrmnexcusie
yuca"
- U3y4eHHe
TEOPETUYECKOTO
- 3ammra
Marepuaia, HWHAUBUYaJIEHOTO
8.2 IMousaTHE GyHKIUH - BBITIOJTHEHHE Y
KOMILIEKCHOTO WHAWBUAYaILHOT JIOMAIIHEro
4 saganns U310 | OTIK-1.1,
TIEPEMEHHOTO. 4 6 8 0 JIOMAIITHETO "
DneMeHTapHbIe OIlK-1.2
OnemMeHTapHbIe PYHKLIUH 3aganua /I3 10 FT—
KIT "DneMeHTapHbIe yH
KOMILJICKCHOTO
(ynxuun "
TIEPEMEHHOTO
KOMIUIEKCHOT'O
nepeMeHHoro"
- U3y4YeHHE
TEOPETUYECKOTO
- 3amMra
MaTepHana,
WHIUBUYaIILHOTO
- BBITIOJIHEHHE
8.3 Ilpenen, HEMPEPLIBHOCTH T ———- JIOMAIITHETO
OKII. Y sananms VJ13 11 OIK-1.1,
4 6 8,1 0 JOMAIIHETO "
Juddepenuupopanue u Juddepenupona OIlK-1.2
3amanus /(3 11
uaTerpupoBanne OKII " HUE U
Juddepeniupon
AT 1 HHTETPUPOBAHUE
OKIT"
WHTETPUPOBAHUE
OKIT"
- I3y4YcHHE
N TEOPETUIECKOTO
8.4 Ps1p1 B KOMIUIEKCHOM - 3aImTa
MaTepHana,
MIOCKOCTH. WHIMBUYaJIbHOTO
Yucnosele psasl. Psp ~ BRITIOTHCHHC JOMAIIHET O
N P ) WUHIIMBUIYaJIbHOT OIIK-1.1,
Teiinopa. Psan Jlopana. 4 6 4 3amanms MJ13 12
0 JOMAIIHEro " OIIK-1.2
Knaccuguxkarmst 0coObIx Psaner B
3amanus UJ13 12 .
TOYEK. " KOMILICKCHOH
Psaer B "
Brruer GpyHxun N IUIOCKOCTH
KOMIUTEKCHOH
TIOCKOCTH"
HWroro no pazgeny 16 22 28,1
9. Teopus BeposiTHOCTEH
9.1 DeMeHTBI - U3y4YcHHE OIIK-1.1,
2 2 8 - TECTUpOBaHHE
KOMOHHATOPUKH. TEOPETUYECKOTO OIIK-1.2




Mmarepuana,

- HHTEPaKTHBHOE
TECTUPOBaHME,
Pazmerenust.
BBIIIOJIHEHHE
IlepecranoBku. Couetanust
MIPaKTUYECKOTO
JIOMAaIIHETro
3aaHus
. - U3y4YeHHe
9.2 CityyaiiHble COOBITHSL. e
. TEOPETUYECKOTO
Anrebpa coObITUi.
Mmarepuana,
Teopemsl Cl0XKeHus,
MHOKCHIS BeDOSTHOCTCI - TECTUPOBAHUE, - TECTHPOBaHUE,
Y p ’ - BBIIIOJTHEHHE samuTa U3 13 OIIK-1.1,
YciaoBHas BEpOATHOCTb. 4 4 12 " o
HMHAWBHUYaJIEHOT Crnyyaiinble OIIK-1.2
IlonHas BepoATHOCTED. "
Dopmyna Beprysum 0 JIOMaIIHETO COOBITHS
i 3amanusa UJI3 13
npubmmkenus [lyaccona, " N
Crnyyaiinbie
Jlamnaca. "
COOBITHS
9.3 CnyuaiiHble BETHIHHEI.
JuckpetHsie u
HernpepsiBHbIe CB. Psag - I3y4YCHHE
pacnpeneneHusi, GyHKIHS TEOPETHIECKOTO
pacripeneneHus, IOTHOCTh MaTepHaia,
pacnpezeneHusl. - BBIIIOJIHEHHE - 3amura /13 14 OMK-1.1
Maremaruueckoe 4 4 14 HWHAUBUYaJIEHOT "Crnyy4aiinbie OITK. 1' 2‘
O’KMJaHKe, AUCTIEPCHs, 0 JIOMaIIHETO BEJIMYHUHEI" ’
HavallbHbIE U [IEHTPAIbHEIE 3amanus U3 14 "
MOMEHTHI. V3BecTHBIE Cryqaitasie
pacmpeneneHus. BETTMYHHBI"
3aKoHbBI OOJIBIINX YHCEIL.
Msuoromepnsie CB.
HWroro no pazaeny 10 10 34
10. DneMeHTsI MaTEMaTUYECKOU
CTaTUCTHKU
- U3y4YeHHE
TEOPETHIECKOTO
Mmarepuana, - 3aIUTa pacyeTHoO-
- BBITIOJTHEHNE rpaduaeckoi
aCYEeTHO- adotel PT'P 1
10.1 I'enepanbHas P . p”
rpadguuecKon IlepBuynas
COBOKYITHOCTb M BEIOOpKA.
pabots! PI'P 1 o0paboTka
CTaTUCTHYECKHE OLIEHKHU " OIIK-1.1,
4 4 2 IlepBuynas pe3yabTaToB
MapaMeTpoB OIlK-1.2
obpadoTka IKCIIEPUMEHTA.
pacnpenenenus. Toueunsie
Pe3yNBTaTOB YucioBsle
Y UHTEPBAJIbLHBIC OLCHKH
IKCIIEPUMEHTA. XapaKTePUCTHKH
Yucnossie TeHepaJIbHbIX
XapaKTEPUCTUKHU napameTpoB"
TeHEpaJbHBIX
napameTpoB"
10.2 ToBepuTenbHbIE
HMHTEPBAIIBI U TTAPAMETPOB
HOPMaJIBHOTO - U3yuYeHHE
acnipeneneHus. [loustue o TEOPETUYECKOTO
E mle): fmx MIPOBEPKU MI;.TC nana - samra PTP 2
pHTep POBCP P > "IIpoBepka OIIK-1.1,
CTaTUCTUYECKUX THIIOTE3. 4 4 4,2 - BBITIOJTHEHHUE
" CTaTUCTUYECKUX OIIK-1.2
Kpurnaeckas o6macTs, PI'P 2 "TIpoBepka I
YPOBEHb 3HAYMMOCTH, CTaTHCTHYECKUX
MOIIIHOCTb KPUTEPHS. runores"
Kpurepuii cornacus
ITupcona
10.3 ®ynxumoHangbHas - U3y4ECHHE - 3ammrta PI'P 3 OIK-1.1
3aBHCUMOCTbD U pErpeccusi. 4 4 2 TEOPETUYECKOTO "BrIsicHeHHE OTIK 1' 2’
Kpussie perpeccun. MaTepuania, KOPPETSITHOHHOM '




- BBIIIOJIHCHUEC

Br10opouHbIit
PI'P 3
K03 GULUEHT "
Brisicuenue 3aBHCUMOCTHU
koppensiuu. OnpeneneHue o
M KOPPENSIMOHHOM HU3MEPUMBIX
napaMeTpoB JIMHSHHON "
3aBUCHMOCTH MPU3HAKOB
perpeccun MeTo10M
HU3MEPHUMbIX
HAMMEHBIINX KBAJPAaTOB "
MPU3HAKOB
HUroro no pazzaerny 12 12 8,2
11. DnemMeHTHI ONepalOHHOIO
HCYMCIEHUS
Nzyuenue becena no
TEOPETUIECKOTO OCHOBHBIM
11.1 DnemMeHTHI
MaTepHaia MOHSATHUSAM U OIIK-1.1,
OIEpalvOHHOTO 4 2 0,2
BBINOJIHCHHE oTpeieICHUSIM OIlK-1.2
HCYMCIEHUS .
JIOMAIITHETO 3aruTa JoMaIrHein
3a/1aHus paboTh
HUroro no pazzaerny 4 2 0,2
HUroro 3a cemectp 30 30 46,4 320
9K3aMe€H, 3a4eT
HToro mo AMCHMILIAHE 136 136 149 ’ :

3a4€eT C OLIEHKOMI




5 O0pa3oBareibHbIE TEXHOJIOTUHN

1. TpagunronHsle 0Opa3oBaTeIbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPraHU3aIHIO
00pa30BaTeNLHOIO Mpolecca M MPEINoJararollylo MpsMYI TPAaHCISALUI 3HaHUH OT
npernoaaBarels K 0akaaaBpy.

®opmbl yueOHBIX 3aHATUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaia B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpEeno/1aBaTes).

IIpakTHyeckoe 3aHATHE, MOCBSAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
NPEIOKEHHOMY aJITOPUTMY.

2. TexHosioruu npo6JEeMHOro oOyueHHs] — OpraHu3aius 0o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpask MPEeINoJaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YYEOHBIX MPOOIEMHBIX
CUTYalU JUIsl CTUMYJIMPOBaHMsI aKTUBHOM [TO3HABATENIBHOM AeATeNbHOCTH OaKalaBpoB.

®opmMbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpakTyeckoe 3aHsATHE B (hOpME NMPAKTUKYMa — OpraHu3anus yueOHoi paboThl, Halpas-
JIEHHasl Ha pelIeHHe KOMILJIEKCHOM y4eOHO-TI03HaBaTEIbHON 3a/1auu, TPEOYIOLIEe OT CTyneHTa
IPUMEHEHUS KaK HayYHO-TEOPETHUECKUX 3HAaHUM, TaK U IPAKTHUECKUX HABBIKOB.

3. aTepakTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MpoLecca, KOTopast
IpeAronaraeT akTUBHOE U HEJIMHEHHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA 3TON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeIbHOTO pe3yJibTaTa.

@®opMbl yueOHBIX 3aHATHH C MCIIOJb30BAaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTH:

Jlekuust «oOpaTHOM CBSA3M» — JEKLMSI—IPOBOKALUs (M3JI0’)KEHHE MaTepHuaja ¢ 3apaHee
3alUTAHUPOBAHHBIMU  OIIMOKaMHu), JIeKuus-Oecena,  JIGKIUSA-AUCKYCCHUs,  JIEKIHUSI-TIPecc-
KOH(epeHIus.

4. UnpopMalimoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH — OPTaHU3aIUS
00pa30BaTeNLHOTO MpoLecca, OCHOBAaHHAsI HA MPUMEHEHUHU POTPaAaMMHBIX CpeJll U TEXHUYECKUX
cpenctB paboThl ¢ HHGOpMAITHEH.



6 YueOHO-MeTOAMYEeCKOe 00ecneueHHe CaMOCTOSITe/ILHOI padoThl 00y4Yaommxcs
[TpencraBieno B npuoxeHuu 1.

7 OueHoYHbIE CPEICTBA /ISl IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAHYecKOe M1 MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUIITIMHBI (MO1YJIs1)

a) OcHoBHas auTEpaTypa:

1. lumayes, B. C. Bricmas matemaruka : ydueonuk / B. C. IllunaueB. — Mocksa :
NH®PA-M, 2024. — 479 ¢. — (Beiciee obpasosanue). — DOI 10.12737/5394. - ISBN 978-5-
16-010072-2. - Tekcr : anekrponHslid. - URL: https://znanium.ru/catalog/product/2085943 (nata
obpamienus: 14.04.2025). — Pexwum qoctyna: 1mo moAmnucke.

2. Maremaruka : yueoHoe nmocooue / 0. M. [lanunos, JI. H. XKyp6enxko, I'. A. Hukonosa
[u ap.] ; mox pen. JI. H. XKypOGenko, I'. A. Hukonosoii. — Mocksa : UH®PA-M, 2022. — 496 c.
— (Bricmee obpazoBanue: bakamaspuar). - ISBN 978-5-16-010118-7. - TekcT : 2JIEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1818645 (mara oOpamenus: 14.04.2025). — Pexum
JOCTYTMA: MO MOITUCKE.

0) JlomostHMTEIbHAS JINTEPATYpA:
1. Teopust BepOsATHOCTEH M MaTeMaTHYecKash CTATHUCTUKA : ydeOHoe mocobue / JLI.
buproxosa, I'.1. bobpuk, P.B. Carutos [u np.] ; nox pea. B.M. MarseeBa. — 2-e u3f., ucnp. u

norn. — Mocksa : UH®PA-M, 2024. — 289 c. — (Breicmee oOpaszoBanue). — DOI
10.12737/18865. - ISBN 978-5-16-018751-8. - Tekcr : oaektponsbii. - URL:
https://znanium.com/catalog/product/2053975 (mara oGpamienus: 14.04.2025). — Pexum

JIOCTYTA: 110 MOATHCKE.

2. MaTtemaTnka B mpuMepax M 3agadax : ydebHoe mocobme / O.M. Mertspesa, JI.H.
XKypbenko, I''A. HukonoBa [u ap.]. — Mocksa : UHOPA-M, 2021. — 372 c. — (Bsicmiee
obOpa3oBanue: bakamaBpmar). - ISBN 978-5-16-011256-5. - Tekct : snektponHbii. - URL:
https://znanium.ru/catalog/product/1588756 (nata obOpamenus: 14.04.2025). — Pexxum nocryma:
TI0 TIOJTITHICKE.

3. Mauxko, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsX 1 3a1a4dax. (B 2-x gactsax) [Tekct] /
I1. E. Jauko, A. I". TTonos, T. f1. KoxxeBHukosa. - M.: Beiciias mxkoia, 1986-2009. ISBN: 978-5-
488-02201-0. - 6onee 1000 mT.

4. ®uxrenronsbil, ['. M. OcHOBBI MaTeMaTHUYECKOTO aHau3a. YacTe 1 : yueOHUK 171 By30B
/T'. M. ®uxrtenronsi. — 17-e u3z., crep. — Cankrt-IletepOypr : Jlans, 2025. — 448 ¢. — ISBN
978-5-507-50709-2. — TekcT : 3neKTpOHHBIH // JIaHb : 3NEKTPOHHO-ONOIMOTeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/458390 (nata obOpamenus: 14.04.2025). — Pexum jpocryna:
JUISL aBTOPH3. MOJIb30BaTEIEH.

5. @uxtenronsl, ['. M. OcHOBBI MaTeMaTHYeCKOro aHanu3a. YacTp 2 : yueOHUK /715 By30B
/ T'. M. ®uxtenromnsll. — 16-e u3., crep. — Cankr-IlerepOypr : Jlans, 2025. — 464 ¢. — ISBN
978-5-507-50836-5. — Tekcr : anekTpoHHBIH // JIaHb : 2IeKTpOHHO-OMOINOTEHas cUcTeMa. —
URL.: https://e.lanbook.com/book/473315 (nara obpamenus: 14.04.2025). — Pexum gocryma:
JUIs aBTOPH3. MOJIb30BaTENCH.

6. [llumaues, B. C. 3ajmaunuk 1o BeICHIEH MaTematnke : ydeOHoe mocobme / B. C.
HlunaueB. — 10-e u3g., crep. — MockBa : UHOPA-M, 2023. — 304 c. — (Beoicuee
obopazoBanme). - ISBN 978-5-16-010071-5. - Tekct : onekrponHbii. - URL:
https://znanium.ru/catalog/product/1896401 (nara obpamenus: 14.04.2025). — Pexxum nocryma:
IO TIOJTITHCKE.



https://znanium.ru/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/2053975
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/458390
https://e.lanbook.com/book/473315
https://znanium.ru/catalog/product/1896401

B) MeToanveckne yKazaHus:

1. AxkmanoBa, 3. C. HeompeneneHHbI MHTErpai: OT TECOPUM K MPAKTHKE : ydeOHOe
nocobue / 3. C. Akmanosa ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 31eKTpoH. ONT. TUCK
(CD-ROM). - 3aru. c THUTYJL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/325 (mara obpamienus: 02.04.2025). -
MaxkpooObeKT. - TekcT : anekTpoHHBId. - CBeneHus qocTynHsl Takke Ha CD-ROM.

2. KBacoma, H. A. Aranutuueckas reomeTpus : yaeoHoe mocoobue / H. A. KBacosa, E. A.
[My3zankoBa ; MI'TVY. - Marautoropck : MI'TVY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - 3ari.
¢ Tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20583 (mara
obpamienusi: 11.04.2025). - MakpooObeKT. - TekcT : 351eKTpOHHBIH. - CBeIeHUsI JOCTYITHBI TAKKE
Ha CD-ROM.

3. KBacoBa, H. A. Benenune B mMaTemMaTHueckuil aHaiu3 : yueOHoe mocobue / H. A.
KBacosa, E. A. Ily3ankoBa ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1 31eKTpoH. ONT. AUCK
(CD-ROM). - 3aru. c THUTYJL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20584 (nata obpameHus: 14.04.2025).
- MakpooObeKT. - TeKCT : aeKTpoHHBIN. - CBeaeHus focTynHbl Takke Ha CD-ROM.

4. TlyzankoBa, E. A. Jludpdepenuuanbusie ypaBHeHus : ydeOHoe mocobue / E. A.
[ly3ankoBa, A. I'. TepentseB. - Marnutoropck : MI'TY, 2013. - 1 snekrpon. ont. guck (CD-
ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3853 (nara oopamenus: 06.04.2025). -
MakpooObekT. - TekcT : anekTpoHHBIN. - CBeeHus qoctynHbl Takxke Ha CD-ROM.

5. Ily3ankoBa, E. A. O6paboTka pe3yabTaToB U3MEPEHUN METOJAaMU MAaTeMaTHYECKOU
CTaTHCTUKH : yueObHoe mocobue [ By3oB] / E. A. Ily3ankoBa, H. A. KBacoBa ; Maruuroropckuii
roc. Texunuyeckuil yH-T uM. I'. 1. HocoBa. - Maruuroropck : MI'TY um. I'. Y. Hocoga, 2019. - 1
CD-ROM. - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2423 (nara ooparmenus: 06.09.2023). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBeneHus AocTynHbl Takke Ha CD-ROM.

6. KomOunaTtopuka. Anredpa coOsITrii: MeTo1. ykazaHus 110 TUCIHUILTHHE «MaTeMaTHKa)
1utst cTyAeHToB | Kypca Beex cnienmanpHocTedt. — MI'TY, 2007. — 17 ¢



https://host.megaprolib.net/MP0109/Download/MObject/325
https://host.megaprolib.net/MP0109/Download/MObject/20583
https://host.megaprolib.net/MP0109/Download/MObject/20584
https://host.megaprolib.net/MP0109/Download/MObject/3853
https://host.megaprolib.net/MP0109/Download/MObject/2423

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecrieyeHue

HaumenoBanue .
o Ne morosopa Cpoxk neicTBUS TULEH3UH
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJIHO pacHpoCTpaHsIeMOe OECCPOYHO
FAR Manager CBOOOIHO PacIpOCTPaHSIEMOE 0CCCPOUYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX umbopMaunonﬂue CIIPaBOYHbIC CUCTEMBI

Hassanue xypca CchlIKa
DnexkTpoHHas 0a3a MepHOAUYeCKHX M3naHuii East
View Information Services, OO0 «1IBUC»

Hamuonansnas I/IHQ)OpMaHHOHHO-aHaHI/ITI/I‘IeCKaH

https://dlib.eastview.com/

cucreMa — Poccuiickuii  umgexkc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PMHIL)
ITouckoBas cucrtema Axamemus Google (Google

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

OnexTpoHHble pecypcbl Oubnuoreku MITY um. https://host.megaprolib.net/MP0109/Web
I".1. HocoBa ' ' '

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

MatepuaiabHO-TEXHUYECKOE 00ecreYeHre TMCIUTUTHHBI BKITIOYAET:

VY4eOHble ayaUTOpUM JJIsl IPOBEACHMS 3aHATUIN JIEKIMOHHOTOo THna: llepcoHanbHBIM
KomibioTep (Wi HOyTOYK) ¢ makerom MS Office, ¢ Beixomom B MHTEpHET u C IOCTYIIOM B
AJIEKTPOHHYIO UH(POPMALMOHHO-00Pa30BaTEIBHYIO cpeny YHHUBEPCHUTETA. Jlocka,
MYyIbTUMEAUMHBIA MPOEKTOP, SKpaH. MyInbTUMEAHMIHBIE MPE3CHTAIMN K JIEKIUSAM, Y4eOHO-
HarJIsSIIHBIE TTOCOOUS

VY4yeOHble ayAMTOpUU M TPOBENEHUS J1a0OpAaTOPHBIX (MPAKTHUUYECKUX) 3aHATHM,
TPYNIIOBBIX ¥ WHIUBUAYAJbHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJII W TMPOMEKYTOUHOU
arrecrauun: [lepconanpHbie kommbioTepbl ¢ maketom MS Office, ¢ Beixomom B MHTEpHET U ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNbHYIO cpelly YHUBepcuTeTa. Komriekce
71a00paTOPHBIX (IPAKTUYECKUX) pabOT, TECTOBBIX 3a/laHUH /IS IPOBEIEHUS IPOMEKYTOUHOTO U
PyOEKHOTO KOHTPOJIS.

[TomernieHus [y caMocTosSITeNbHOM paboThl o0ydatronuxcs: [lepcoHanbHbIe KOMIBIOTEPHI
¢ maketom MS Office, ¢ BerxomoM B IHTEpHET | ¢ JOCTYIIOM B 3JIEKTPOHHYIO UH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Momemienne st XpaHeHWss W TPOPHUIAKTHYECKOTO OOCITY)KHBaHUS  Y4eOHOTO
obopynoBanus: CTensaku A XpaHeHUs] y4eOHO-HarJISIIHBIX TTOCOOM U yueOHO-MEeTOAMYECKON
JOKYMEHTAITUH.



IIpuaoxenne 1
Y4eOHO-MeTOANYECKOE O0ecTedyeHHe CAMOCTOSATEIbHOH padoThl 00y4al0IIUXCS

[To gucumiumHe «Marematika» TPEIyCMOTPEHA AayAWTOpHAas M BHEAyAUTOpHAs
caMmocTosiTeNbHast paboTa 00yJarOmIMUXCs.

AynuTopHasi caMOCTOsITeNbHasE PadoTa CTYICHTOB HPEIIONaraeT PEIleHUe KOHTPOJIBHBIX
3a71a4 Ha MPAKTHYCCKHUX 3aHATUsAX. CaMOCTOSATENbHASL IOMAIHSS padoTa CTY/ACHTOB MPEAINOJaract
BBINIOJIHCHNE WHIMBUIYaIbHBIX JOMAIIHUX 3aJlaHuil U TectupoBanue. Hanpumep, npemioxeno 14
I/IH[[I/IBI/II[yaJILHLIX JOMAIIHUX 3adaHus, ABC ayAUTOPHBIC KOHTPOJIbBHBIC paGOTbI, TpU paCyYCTHO-
rpaduueckue padoThl, MHOTOYHCIICHHBIC TECTHI.

Nunusuayaneaoe nomammnee 3amanne M3 No 1 «JluneitHas anreOpa: MaTpHIBI, OMPEICIUTENH,
METO/bl PELICHHS CUCTEM JIMHEHHBIX YPABHEHHI»

AKP 1 «MccnenoBanue cucTeM JTMHEHHBIX YPaBHEHUIN
N3 Ne 2 «BekTopHas anredpa. AHaTUTHYECKast TEOMETPHI»
N3 Ne 3 «BBenenune B MaTeMaTHUECKUI aHAIH3: TIpeen (QYHKIMH, HEMPEPHIBHOCTHY
AKP 2 «/luddepennmanbHoe ncunuciIcHUE
(GbyHKINU OJTHOM IIepeMEHHOM»
N3 Ne 4 «OnpeneneHHblid UHTETPA U €r0 MPUIIOKEHUSD)
N3 Ne 5 «JluddepeHnnanbHOe ¥ MHTETPATbHOE UCUHCTICHUE (DYHKITUU HECKOIBKUX TIEPEMEHHBIX)
N3 Ne 6 «O6bikHOBEHHBIE MU PepeHIInanbHbIe YpaBHEHHS TIEPBOTO TOPSAKAY

NA3» Ne 7 «JIHJ BbICIIMX TOPSAKOB C TMOCTOSHHBIMH Kod(duumentamu. Cucremsl
g depeHIaTbHBIX YPaBHEHHI

N3 Ne 8 «Psipi»

W3 Ne 9 «KoMmneKCHBIC YHCIIay

N3 Ne 10 «3nemenTapHble GYHKIIUU KOMIUIEKCHOTO TIEPEMEHHOT0)
N3 Ne 11 « Tuddepennupoanne u nuaterpuposanue OKII»

W3 Ne 12 «Psiapl B KOMIIEKCHOM IMIIOCKOCTH

N3 Ne 13 «CnyyaitHblie cOOBITHS

N3 Ne 14 «CnyqaiiHble BETUUUHBD)

Pacuetno-rpaduueckas pabora PI'P No 1 «"[lepBuunas oOpaboTka pe3yabTaTOB SKCIEPUMEHTA.
UucnoBble XapaKTePUCTUKH TeHEPATIbHBIX MapaMeTpoB"

PT'P Ne 2 "IIpoBepka cTaTUCTUYECKUX TUANIOTES"

PI'P Ne 3 "BplsicHEHME KOPPETSALMOHHON 3aBUCUMOCTH U3MEPUMBIX IIPU3HAKOB"

IIpuMepHbIe BApHAHTHI YKa3aHHBIX padoT

JInneitnas aiareopa

1. Pewuts matpuunoe ypaBHeHue X+3(A-B)=4C, raoe

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. Bpmonsuts neiicteusg | 3 4 2 1 |- 3 +5 2 33|
0 7 8 2 L 1 -2 3)\4
1 2 3
3. Beouucauts onpenenurens (2 0 4
56 7
1 1 2
4. Haiitu obpatHyto Matpury Al ecrm A=[2 -1 2],
4 1 4

5. PemuTh CcHUCTEeMBl JHMHEWHBIX anreOpanyecKkux ypaBHeHH 10 ¢dopmynam Kpawmepa,
MaTpUYHBIM METOJIOM, MeTo/I0M ["aycca:

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

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

7. PemuTs cUCTEMY OJTHOPOJIHBIX YpPaBHEHUM
2%, +X, +X; =0
9X; =X, =X, =0
X, —3X, =3X; =0

BexkTopHnas aaredpa

Jlaubl KOODPIMHATHI BEPIINH HpaMUTIBI AAAA,
A(13,6), A (2,21), A(-10;1), A,(—4;6;-3). Haiiru:

1) nmuny pebpa AA, ;

2) yron Mexnay peopamu AA, U AA,;

3) yron mexay peOpom AA, U TpaHbio AAA;

4) mmomanb rpaHu A AA;;

5) o6beM nupamMuiabL.



AHasmmTHYeckas reomerpusi. Kpusble 2-ro nopsiaka

1. B tpeyroawsnuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTu ayiuHy OUCCEKTPHCHI yriia A,
€CIM W3BECTHO, 4YTO OMCCEeKTpHca [EeIUT MPOTHBOJEKAIIYID CTOPOHY Ha 4YacTH,
MIPOIOPLIMOHANIbHBIE TMHAM MPHUJICKAIIUX CTOPOH.
B kaxoii Touke npsimas, npoxoasimas uepe3 Touku A(3,-2) u B(-1,2), nepecekaer ock Oy.
Haiitu paccrosinue mexay npambeiMu 4x-3y-7=0 u 4x-3y+3=0.
Hamnucars kaHOHHYECKHE U TAPAMETPUYECKUE YPABHEHUS NIPSIMOM, IIPOXOASAIIEH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).
[TpoBectu npsamyro uepe3 Touky A(2,0,-1) nepneHIuKyIApHO mIocKocTH 3x+4y-2+4=0.
[TpoBecTu mtockocTh uepe3 Touky A(2,0,-1) mapamiensHo miockoctu 3x+4y-z+4=0.
[Iposectu mockoctsb uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
JlokazaTh, 4TO MpsIMbIE B3aUMHO HEPIICHINKYISPHBIL:
X y-2 2 3X+y-52+1=0,

2x+3y—-8z+3=0.

o

NG

=— "
1 -2 3
9. HOKa3aTB, YTO IMPAMBIC ITapalJICIIbHbI:
x+2_y-1_z X+y-z=0
X—y-52-8=0

3 -2 1
10. Haiiti yronm mexay npsmoi, mpoxoasiiei depe3 Touky A(-1,0,-5) u touky B(1,2,0), u
IJIOCKOCTRIO X-3y+Z+5=0.
11. OnpenenuTh TH | TOCTPOUThH JIMHHUIO:
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 MaTeMaTH4ecKuil aHAJIN3

1. Haiitu npenens! GyHKIMIA:

lim 2x3 +x*+5 lim x*—-3x-2 Iim\/x_+1—2 .

xon 3% —x+1 o1 x2_x-2 =3 fx—2-1"
1-cos4x
x>0 2X-tgX

X 1
lim x-(Vx* +1-x); lim| 22721 lim(L—4x)% - lim N+ 2X)
X x—o\ 2X +1 x—0 x—0 e3x -1



2. HccrnenoBaTh Ha HEMPEPHIBHOCTD, HATH TOYKHU pa3phiBa, CACNIATh YEPTEK:

) X+4, x<-1,

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

JudpepennnaibHoe HCHHCAEHHE (PYHKIIUM OHOM NepeMeHHOM

1. Haiitu npou3BoaHbIC (YHKITHI:
X
y =e""8% +/x-sin? 3x ; y=ﬁzxf1+3m5; y=(ax+5)%"
X

y? —x®+10yx=0.

2. Haittu muddepennman Gpynxmmm:

y=Intg g+arcsin4 5X.

3. Haiiti mpon3BoAHBIE IEPBOTO U BTOPOTO TOPSIIKOB!
X =arcsint,

y =In@-t?).

4. Haiitn ypaBHEHHS KacaTelbHBIX K mapabone Y =X’ —4X+6 B TOYKaX, OPAMHATEI KOTOPBIX
paBHBI 3.
5. Haifti HanGonbIee i HanMeHbIIee 3HadeHns QyHkmun Y = 2X+6—33/(x+3)° Ha orpeske
[-4; -2]
6. Haiitu uaTEpBaNBI BO3pACTaHMs, YOBIBAHUS, IKCTPEMYM DYHKIIMU
_2x?
X243

7. Haiitu acumMnTOTHI rpaduka GyHKIUH

X3

x2+1

y:

8. HaiiTu nHTEpBaNBI BHITYKIOCTH, TOUKU Niepernda rpaduka GyHKIUN
2
y=x-e*

9. IIpoBectu mosHOE UccaenoBaHue GYHKIIUU U TOCTPOUTH rpaduk

HNHuTerpajibHoe ncuncieHue GyHKUMii: HeonpeaeJaeHHbIH HHTErpaJl

1. HaliTn Heonpeie1€HHbIE MHTETPAJIBL:



2
_ 2 . .
a) J'X +5XX2\/;+ dx, 6) jsm(3x+1)dx, B) Ism xe ¥ dx, r)
J‘ 5x-2
x? +4x+5
) .[de e) _[xsin(2x)dx, x) Ixarcsin Xdx , 3)
VX% —6x+13
j )(3_1dx,
X +1
cosx+1 . 4 3
— =" dx, dx, sin® 2xcos” 2xdx ,
") j(x2—4)2 jsinx+cosx—2 M) I %)

J'cosz xsin* xdx ,

x +2, VX% -1
0) I ) I —ax, P) j ——dx.
4/x +1 X e +1
Onpeuenennblﬁ HHTErpajJ u €ro npujaoKCHusA
2. Haiitu onpeienn€HHbIC MHTETPAIBL:
7l2 e 1 3 e
- dx X+ X 4
a) |~/sinxcosxdx , 0) | — , B) |——dx , r) | X" Inxdx |,
) -([ ) -!.x(lnx+1) ) -([x“+5 ) -!
zl4 dX 2
) ; f
5 COsSX(1+cosx) 5 (8 x?)
3. Haiitu HecoOCcTBEHHBIE MHTETPAIBI:
7 dx T odx S dx
a R 0 N B —_—
) -!xz ) _-[ox2+4x+10 ) _-[Oxz—3x+2

4. Haiitu mmomaas o6macTu, 3aJaHHON JTUHUSIMU: Y = x? -1, y=2X+2.

5. Haiitu qyimHy KpUBOH, 3aJaHHON YpaBHEHUSIMHU:

4(2cost —cos2t
a) y=Inx,3<x<415, 6) y= ( ) _ ),OStSﬂ
4(2sint —sin 2t)

6. HaiiTi 066EM Tema, 06pa30BaHHOIO BpalleHHeM obmactn Y = X°, Y = Jx BOKpYr ocu OX .



* v w
7. HaiiTu kxpuBOJIMHEITHBIE HHTETPAJIBI 110 KPUBBIM L, 3aJaHHBIM B IEKaPTOBBIX WJIH MOJSIPHBIX

KOOpAMHATAx: a) Iydl ,Liy= x3,0<x <1, 0)
L

J'zdl ,L:x=tcost,y=tsint,z=t,0<t<2,
L

B) Hx2+y2dl ,L:r=acosg, 0<x<1.
L

AnddepennuaibHoe M HHTErpaJibHOE UCUKCIeHNe QYHKIIMHA HECKOJIbKHUX NMepeMeHHbIX

In(x?y)
y—Xx

1. Haiitu u mocTpouTh 00JIACTh OnpeAeneHus] QyHKIUN Z =

y
1+x*°
3. HaiiTi npon3BoIHYIO CIOXKHOM GyHKIMH Z = X"y —Yy°X,rae X=UCOSV; y=usinv.

2. Haiitu yactHbIe Ipon3BoAHBIe GyHKIMU Z = X-arctg

. oz (o4 . .
4. Haiitu npousBoOHbIE Fv U 5 HesBHON (QyHKumn €’ —Xx°ysinxyz =0.
X

5. Haiiti 9kcTpeMyM QYHKIMH ABYX TIepeMeHHBIX Z = 4(X—Y)—Xx* —y?.
6. HaiiTu nBoiiHoi MHTErpai mo odmaactu D, orpaHUYCHHOM JTHHUSMU:

II(X—Zy)dxdy,D:x=0,y:2x2,X+y=3-
D

4 X
7. VI3MeHUTh MOPSTOK UHTETPUPOBAHHMSL: I dxj f(x,y)dy .
2 1/x

8. HepeﬁTH K NOJIAPHBIM KOOpAWHATaM U BBIYHUCIINTD:

ydy _y[ dx .

1-+/1-y?

O ey

OO0bikHOBeHHbIE T PepeHINATbHbIE YPABHEHHSA
1. Haiitu oGmuit uHTErpan uim obiee pemenue qudpepeHnaIbHoro ypaBHeHUs IepBOro
nopsaka (B mpuMepax T), 1) pemuTsb 3aaagy Komm):

a) V4—x’y' +xy?+x=0, 6) 20xdx—3ydy =3x*ydy —5xy’dx, B)

, X% +2xy—5y?
2x° —6xy
'—ycosx=sin2 "+y=xy?
T) Yy yeosx =3l X, Wry=xy , ©) lzdx——xy-'_ldyzo.
y(0)=-1 y(®) =1 X

2. Haittu oGmiee pemenue audepeHnnanrbHOro ypaBHEHUS
a) y"xInx=y",6) 1+x?)y"+2xy’ =12x>,

y" =2sin’® ycosy
T

y(l):? y@Q=1"

3. Haiitu pemenue 3agaun Komu:



4. Haiitu oOee pemenue quddepeHaabHoro ypaBHeHUs (B IpUMeEpe ) PELIUTh 3a7ady
Komm):

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

B) V' —4y' +4y=e”*(cosx+3sinx), r) Yy —64y' =128 cos8x —64e®,

) y"+y=1/sinx
: y(z12)=1,y'(x12)=712

Psaabl

1
1. loka3aTh CXOAMMOCTb U HAlTH CyMMY psia E a7
n n-—
n=2

2. HccrmenoBarh Ha CXOAUMOCTD PSIJIBI:

2) ismn\/n_\/_ ’ i ( J ) inl((zgr:];l)l = in(ir;jjj

n=1 l n=1 n=1

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

3. Hccnenosath pAObI HA a6COJ'IIOTHYIO " YCIIOBHYIO CXOAHUMOCTh!:

2) Zsmn\/_ z (-D" Z( D"(2n+1) |

-~ “nin(n+1) ~ ~ 4 3n+2

y = (-D)°
4. Haiitu cyMMy psin ¢ TouHocteio 10 0.001.
YNMY PR le 4"(2n+1)

5. Haiit 0651aCTh CXOAUMOCTH CTENIEHHOTO Psija:

2n+1

(=1)"2"(x +1)" = 4" (X — 3)2n = (=) (X +2)
Z_ll 3n+2 ’ °) le Van+1 ®) le n

6. Paznoxute pynkmuio B psag Teisopa mo creneHsam X :

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

0.5
dx
7. BeruncauTh uHTErpain ¢ TouHoctsio g0 0.001: a) I

0 4\/1+ X4

DJIeMeHTBhI TApMOHMYECKOro ananusa. Psaasl @ypbe

0.2
6) j sin(25x2)dx .
0



1. Paznioxxuth B psag @ypre GyHKIHIO, TIEPUOTAICCKYIO C IEPHOIOM 27 , 3a/IaHHYIO Ha

X+7w,—m<X<0

otpeske [—x, 7] dbopmynon f(X)=
p [ 1 dopmy. (X) £ 0<x<r

2. Paznoxuts B psan @ypbe GyHKIHUIO, TEPHOIUUECKYIO C TIEPHOAOM 4 , 3aJaHHYIO Ha

2 _2<x<
orpeske [-2,2] dopmymoit f(X) = X°,—-2<x<0

3. Pa3noxuth a) B pAJ 110 KOCUHYcaM 1 0) B A/l M0 CHHYcaM (YHKIIHIO, 3aJaHHYIO Ha

X, 0<x<1
orpeske [0,3] dopmynoii f(X) =49 3—x 1 3
2 )

IA
IA

X

9J1eMeHThI TEOPHUH q)yHKIII/Iﬁ KOMIIVIEKCHOI'O MEPEMEHHOT0

1. HaiiTu Bce KOMIUIEKCHBIE YMCNIA, YAOBIETBOPSIOIIME 3aJaHHBIM yclnoBusm z° —z° =7°.

Haiinennsle uncna 3anucarthb B TpHrOHOMeTqueCKOﬁ U TIOKa3aTeIbHOMU q)opMax.

T

- - 17I7 - -
2. Beraucnuts 3Hayenus Gpynkuumit: cosi, In(3+4i),e 2, arcsini.
3. Haiirtu kopau ypasHenus SiN Z = 3i u n300pa3suTh X HA KOMILIEKCHOM IIOCKOCTH.

. z
4. Haiitu 06pa3 munuu | 1pu oto6pakenun w=——.
Z—1

Cayuaiinble cOOBITHS
3ananue 1.
OmnbIT — U3BJICYCHHE JICTANIM U3 SIIUKA, B KOTOPOM HAXOJATCS U3leNus TpeX copToB. CoObiThs: A —
«M3BIIEYEHA JIETAITb TIEPBOTO COPTa»; B — «u3BieueHa aeranb BToporo copray; C — «u3BiIedeHa
JeTanb TpeThero copray. Uto npeacrasisioT coboit coositust A+B, A+C, AC, AB+C?

3ananmue 2.

lapnepoOuruiia BeIasia OJHOBPEMEHHO HOMEPKHU YETHIPEM JIMIIAM, CJIaBIIIMM B TapAepod CBOU
nutsinel. [locne 3Toro oHa nepemnyTana Bce IUIANBI M TOBECHIA UX Hayral. Halitu BeposiTHOCTH
CJIEIYIOLIUX COOBITHIA:

A- CKAXKIOMY U3 YCTBIPCX JIUI] rapﬂepo6uu/1ua BbIJACT €Iro C06CTB6HHYI-O HUTAITY »;
B - «POBHO TpH JIMLA ITOJIYYaT CBOU HIIAIIBI»;
C- «POBHO ABa JIMIA TOJYYAaT CBOU IIAIIBD.

3apanme 3. BeposTHOCTh momanaHus B Lenb npu ogHoMm BbeicTpese paBHa 0,001. Haiitm
BEPOSITHOCTb MOMaJaHUs B IIeJIb ABYX U OoJiee myJib, €cu Yicio BeicTpenoB paBHo 5000.
3ananune 4. BeposATHOCT HW3rOTOBJIEHUS W3AENWsA, OTBEYAOIIErO0 CTaHAAPTY IPH JaHHOU
texHosioruu pasHa 0,8. Haiitu BeposTtHoCTh TOrO, uTo M3 200 M3A€nMii CTaHIAPTHBIMU OYyAyT: a)
posHo 150, 6) ot 140 no 155, B) HE MeHBbIIE 165.
3ananme 5. Tpu aBTOMOOMIA HampaBlieHbl Ha IEPEBO3KY TIpy3a. BeposTHOCTh HCHpPaBHOTO
COCTOSIHUS nepBoro u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaliTu BeposSTHOCTH TOTO,
YTO POBHO JIBa aBTOMOOWJISI IPUTOHBI K SKCILTyaTalllu.

CayuaiiHble BeJIMUYHHbI



3ananme 1. HezaBucumbie ONBITH IPOJOJIKAIOTCS 10 IEPBOTO MOJOKHUTEIBHOTO UCXO0A4, TOCTe
4ero npekpaiarotcs. Halitu pan pacnpeneneHus Yucia onbITOB, €CIH BEPOSITHOCTh
MOJIOKUTEITBHOTO UCX0/1a MIPH KaX10M onbiTe paBHa 0.6 .

3aganme 2 3amaH psn pacnpeaeneHus ciayvaiiHod BennuuHbl X. Haiitu maremarnueckoe
OXKHUJIaHUe, JMCIEPCUI0 M CpeaHee KBaJapaTudeckoe oTkiIoHeHue. Iloctpouts dyHKIMIO

pacnpeaesieHusl.
X 4 6 10 12
P 0.3 0.2 0.2 0.3

3apanme 3. Jlyia HenmpephIBHOHM ciay4aiiHOW BEIMYUHBI 33/aHa (DYHKIUS pacrpeieieHus F(X).
Tpebyercs HalTH IUIOTHOCTH paclpeesieHus f(x) , MaTeMaTU4yecKoe O0XXUAAHUE, AMCIIEPCHIO,

CpeaHee KBaJIpaTUUECKOE OTKIIOHEHHE. BBIYMCINTD BEPOSITHOCTD TOTO, YTO OTKJIOHEHUE CIYYaHON
BEJIMYMHBI OT €€ MaTEeMaTHYECKOTO OXHUIaHUsA OyneT He O0oJyiee CPEeIHEro KBaJapaTHYeCKOTrO
otkionenus. [Tocrpouts rpaduk GyHKIHHA.

0 ., x<0
Fooz-lﬂrCMZQ ,0<x<Z
2 2
1 )
X> =

3ananue 4. J[ns HEenpepbIBHOM CIIy4ailHOW BENIMYMHBI 33JlaHa TJIOTHOCTH paclpeeeHust f(X).
Tpebyercs HaiiTu mapamerp a, QYHKIMIO pacrlpeiesieHus F(X), MaTeMaTU4yeCcKOe OXKUJAHUE,
JUCIIEPCHUIO, CPEIHEKBAIPATUYECKOE OTKJIOHEHUE.

0 , x<0
ax? , 0<x<?2
f(x)= 2
a-(4-x) , 2<x<4
0 , X>4
3aI[aHI/Ie 5. CnyqaﬁHoe OTKJIOHCHHC pa3Mepa A€TaJli OT HOMHHAJIA pacnpez[eneHo 10

HOpMaJIbHOMY 3aKOHY C ITIapaMeTpaMH ad M O . CTaH,[[apTHBIMI/I SABJIFOTCA TC ACTAIU, JJIST KOTOPBIX
OTKJIOHCHHA OT HOMMHAJIA JIC)KAT B HMHTCPBAJIC (a—a;a+a) . 3anucaTb q)OpMyJ'Iy IIJIOTHOCTH

pacnpeziesieHus: ¥ TOCTPOUTh TpaduK MIIOTHOCTU PACIIpEeIETICHUS.
CkonbKO HE0OX0/IMMO U3TOTOBUTH JETaJIei, YTOOBI C BEPOSITHOCTBIO HE MEHee [ Cpeau HUX

ObL1a XOTs OBI OZIHA CTaHAapTHAas?

a=0; 0=0.05 a=0.06; p=0.97
3ananue 6. CpenHee YKCIIO BBI3OBOB, MOCTYMAIOIIUX HA CTAHIIUIO CKOPOM MOMOIIHX 33 OJIMH Yac,
paBHO 9. HaiiTu BepossTHOCTH TOTO, uTO 32 20 MHHYT MOCTYNHUT a) TPU BBI30BA; 0) He Ooliee ABYX
BBI30BOB.

CucreMbl CJIy4YailHbIX BEeJIHYHH

3ajganme 6. 3aKOH pacrpeleNleHUs] CUCTEMBI JUCKPETHBIX CIyYaWHBIX BEIMYUH (X,Y) 3a/1aH
Tabiuneii. Haiitu kosddument xoppensuuu I, 1 BEPOITHOCTH MONAJAHUS CITYYaHHON BETMYMHbI
(X,Y) Bo6nacts D.

X

0 2 4 6
0 0.05 0.03 0.06 0.05

Y




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}

3ananme 7. 3a1aHa IUIOTHOCTh PACIIPE/ICIICHUSI CUCTEMBI IBYX CIIy4alHbIX Beau4yuH f (X, y).
Haiitu koodppunuent A, koadpuuuent koppensuuu I, .

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

3ananue 8. CyTouHas MoTpeOHOCTh JEKTPOIHEPTUU B HACEIEHHOM ITYHKTE SIBJISICTCS CIIyYaitHOM
BEIIMYMHOM, MaTeMaTH4ecKoe okunanue koropoir paBHo 3000 kBm/u, a nucnepcus paBaa 2500.

OIICHUTh BEPOSTHOCTH TOTO, YTO B OJMIKAMIINE CYTKH PACXO/I HJICKTPOIHEPTHU B 3TOM HACEICHHOM
nyHkre Oyzner ¢ 2500 no 3500 xBm /v .

3aganue 9. [lano: X,Y - cimyuaiineie Benmuunsbl, Y =3X +2, M(X) =2, D(X) =4.
Haiitu: M(Y), D(Y), k

3apanme 10. CnyuaiiHag BennuMHa X HMEET HOPMAJIbHOE PACIPEIEICHUE C HEU3BECTHBIM

Xy ! er *

MaTeMaTUYECKUM OXKUJAHUEM a U HEM3BECTHOH aucnepcueir o, . Ilo BeIOOpKE (Xl, Xyyeony Xn)
_ 1

o0beMa N BBIYKCICHO BBIOOPOYHOE cpemHee X :—-in . Onpenenutb J0OBEPUTENbHBIN
n =

MHTEpBaJ JUIsl HEU3BECTHOTO lTapaMeTpa paclpelesaeHus a, OTBEYarolui 3aaHHOU JOBEPUTEIbHON
BEPOSTHOCTH X .

X =110; n=90; ¢®=100; a =0.92.

PI'P1 — PI'P 3. MaremaTuueckasi CTATUCTHKA

JlaHbl BEIOOPOYHBIE COBOKYITHOCTH JJIS IBYX CIy4allHBIX BEIMUYUH (MU3MEPAEMBIX IPU3HAKoB) X H
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
25.2 575 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 25.0 531 26.0 59.9
25.9 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2
32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 541
26.7 51.0 341 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
29.7 541 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1
28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1
25.3 54.7 24.7 54.1 34.1 66.3 28.0 57.8 27.9 54.2
28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1




27.6

58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8

27.4

59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8

20.6

51.0 19.7 50.2 31.2 61.9 255 53.8 23.1 50.0

[IpoBectu rpynnupoBanue AaHHbIX. [IoCTpOUTH KOPPENIALMOHHOE 110JI€ U KOPPEISALUOHHYIO
tabmuiy. [locTpouts smMnupuueckue pacmpeneiacHus coctapmsommx X u Y . Halitu
a0COJIIOTHBIE U OTHOCHUTENIbHBIE YAaCTOThl M HAKOIJICHHbIE YaCTOThl. HauepTUTh MOJUTOH U
TUCTOrpPaMMy YacTOT ¥ HAKOIJIEHHBIX YacTOT.

Haiitu BbIOOpOYHBIE M MCIPABICHHBIE OLEHKU IapaMeTpOB paclpeneieHus (CpeaHee,
JUCHepcusi, CpeiHee KBaJPaTUYHOE OTKJIOHEHHME, aCHMMETpPHs, IKCLECC, MOJla, ME1aHa,
ko3 purmeHT Bapuaiun).

[IpoBecT CTAaTUCTHUYECKYIO TMPOBEPKY CTATUCTUYECKOM THIOTE3bl O HOPMAJIbHOM
pacrpesielleHu U3MEepAEeMOro IpHU3HaKa IO CIEIYIOLUM KPUTEpPHUsIM: a) CpeaHEeMY
KBaJIpaTUMHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUpOBaHUS, B) MOKA3aTESAM MCIIPaBICHHbBIX
aCHMMETPHUH M dKCIecca, ) KpuTepHio [Tupcona x? (ypoBeHb 3HAYMMOCTH TIPMHSATH PABHBIM
0.05). B cnyyae mnpuHATHS TUNOTE3bl O HOPMAJIBHOCTH paclpeieieHusl HaWTu
JIOBEpPUTEIIbHbIE MHTEPBAJIBI JUIsI MATEMaTHUECKOTO OXHJIAHUS U CPEJHETO KBAJPAaTHUYHOTO
OTKJIOHEHHMS 1IpU ypoBHE HaaExHocTH 0.95.

Haiitu u 3anucarh B KOppesIIMOHHYIO Ta0IUIly YCJIOBHBIE cpeaHue. Ha koppensiinoHHoM
II0JIE MOCTPOUTH JIMHUU perpeccur. HalTu ucrpaBieHHBIM KOPPEISIUOHHBIA MOMEHT U
Ko3puuneHT xkoppensauuu. [IpoBeputh runoresy o HE3aBUCUMOCTH HpU3HAkKoB X u Y
(ypoBenb 3HaummocTH mpuHATH paBHBIM (.05). PaccumTarh KO3pPHUIMEHTH JTUHEHHOM
perpeccunt (X Ha Y wmm Y Ha X).IIpoBepuTh 3HAYMMOCTH ypaBHEHUS PErPECCHUHU.
Haiitu noBepuTenbHBIE HHTEPBANBl Ui KOA(PQPHUIMEHTOB KOPPEISALIMU W JIMHEHHON
perpeccuu (pu yposHe Hajn&xHoctu 0.95).
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7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA HpOMe)l(yTO‘{HOﬁ aTrecralnum

a) [lnanupyembie pe3y/ibTaThbl 00yUeHUS U OLlEHOYHbIE CPeICTBA JIsl IPOBEAeHUs POMEKYTOYHOM aTTecTAlNM:

Kon
WHIUKAaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNHT

OneHouHble CpeacTBa

OIIK-1: CnocobeH HCHOIb30BaTh IMOJIOKEHMSI, 3aKOHbl U METOJbl €CTECTBEHHBIX HAyK M MaTeMaTUKH Uil pElIeHUs 3a7ad HHKEHEPHOM

ACATCIIBHOCTH

OIIK-1.1

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

Hepeueub RPUMEPHBIX KOHMPOJIbHBIX 60RPOCOB K IK3AMEHY .

1.

arwn

~No

9.

10.

11.
12.

Ilpumepnvie npakmuueckue 3a0anus K IK3AMEHY:.
3ananne 1. CocTaBbTe aIrOPUTM PEHICHUS . .... 33]JaUU.

1 cemecmp
Jaiite omnpeneneHue NOHATHUAM MaTpHULA, ONPEAEIUTENb MAaTPUIlbl, OOpaTHasi MaTpuUla,
MaTpUYHOE ypPaBHEHUE
Onwumute crocoObl BEIYUCIICHUS ONPEICTUTENs, MOSICHUTE TeopeMy Jlaruiaca
Hccnenyiite cucreMy JMHEHHBIX aNreOpandyeckux ypaBHEHHH
[aiite onpeneneHue NOHATUAM BEKTOP, KOJUIMHEAPHOCTh, KOMIUIAHAPHOCTh BEKTOPOB
Onumure reoMeTpudyeckuid M (U3WYECKMH CMBICH CKAJISPHOTO, BEKTOPHOTO H
CMELIaHHOTO IIPOU3BEECHUS BEKTOPOB
Jaiite onpeneneHue MOHATUAM IIpsiMas, IUIOCKOCTb, IIOBEPXHOCTh, YPaBHEHUE JIMHUHU
[aiiTe onpenenenre NOHATHS JTUHEHHBIN oniepaTop, Npeodpa3oBaHne IIOCKOCTH
Jaiite ompeneneHue MOHATUAM  Ipenen (QYHKUMHM, Hpou3BojHas, auddepeHuuann,
HeolpeAeNeHHbIN, ONPEICIEHHbIN HHTEerpall, AUPpPepeHIInaIbHOE YpaBHEHHUE, YUCIOBOM
psin, GYHKIMOHAIBHBIHN psifl. ..
[Tepeuncnure npasuia 1uppepeHunpoBanns QyHKIUH.
B geMm cocTouT reomerpudeckuii, pu3nUECcKuii, SJKOHOMUUYECKHI CMBICI IPOU3BOIHON U
muddepeHnmana GyHKIUHA
IIponeMoOHCTpUPYHTE CBOMCTBA OIIPEAEIEHHOIO HHTErpajla
Onumure MeTo bl pemieHus quddepeHInaIbHbIX YpaBHEHU IEpBOTo MopsiaKa




3agaya 2. CocTaBbTe MO YCIOBHUIO 3a/1a4K CUCTEMY JIMHEUHBIX YPAaBHEHUH U PEIIUTE €€
MaTPUYHBIM CIIOCOOOM.
3amanue 3. Beruuciure npeen no npapuiy Jlonurans le_rg arcs)l(r;(zil— 4).
3ananue 3. Chopmynupyiite HEOOXOAUMOE yCIOBHE IKCTpeMyMa (PYHKIIUH  OJHOM
MEPEMEHHOM.
3anaua 4. KakoB reoMeTpruuecKuii CMbICT ONPEeIEHHOTO HHTErpaia OT JaHHOW (YyHKIIUU B
JJAHHOM MHTEpBAJIE B I€KapTOBOM CUCTEME KOOPANHAT
2 cemecmp
1. Jlaiite omnpeneneHue NOHATHUH «pYHKLIHS HECKOJIBKUX HEPEMEHHBIX», IBOWHON
UHTETpaJl.
2. Cdopmynupyiite He0oOX0IUMOE M JOCTATOUHBIE YCIOBUS TOUKM CYIIECTBOBAHHUS
IKCTpeMyMa (QYHKIUH JIBYX TIEPEMECHHBIX.
3. IlpuBenute mnpUMepbl MCIOIB30BaHUS (YHKIMHM HECKOJIBKHX IIEPEMEHHBIX B
OKpYXKaroIllleM Hac MUpe
4. Kak cBecTH BBIYHMCICHHUE KPATHBIX MHTETPAJIOB K ONPEACICHHOMY
ChopmynupyiiTe reoMeTpUvecKuii W (PU3MYECKHA CMBICT JBOWHOTO, TPOWHOTO
MHTETpajioB
6. /[adite onpenencaue auddepeHIInanbHOrO YpaBHEHUS, OOBIKHOBEHHOTO YPaBHCHUS,
obmrero perenust 1Y
Ilepeuncnure ocHOBHBIE TUIIBI JIY 1 nopsiaka U alropuTMBbl UX PEILICHUS
8. IlpuBemure mpHUMEpHl KIIOYEBBIX 3a1ad, 1O KOTOpbIM cTpositcs Y kak
MaTEMaTHYECKUE MOJIEIH
9. HazoBute ciocoOsI penieHns cucteM JMHeHHbIX Y
Ilepeuens npumepnvlx KOHMPOIbHBIX 60RPOCOE K 3aUemy .
3 cemecmp
Yucnossle psiabl. CXoAUMOCTb U cymMMa psijga. CBoiCTBa psAIoB.
2. Psan reomerpuueckoii mporpeccun. HeoOXoqumbIii pu3HaK CXOIUMOCTH YHCIOBOTO
psana. 'apmoHMYECKUH psia.
3. JocratouHble TpPU3HAKA CXOAWMOCTH 3HAKOIIOJIOKUTEINBHBIX psiioB. [Ipu3HaKm
cpaBHenus. [Tpusznak [lanambepa.
4. JlocTaTo4Hble MPU3HAKH CXOAMMOCTH 3HAKOMOJOXKHUTENbHBIX psAaoB. PamukanbHbIi
npusHak Komm. MuTerpansubiil npuzHak Komm.
5. 3Hakodepeayroumecs 1 3HakonepeMeHHble psiibl. [Ipusnak Jleitbuuna. Ab6contoTHas
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10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

1 yCIIOBHAsA CXOAUMOCTb pAJIa.
OynkiuoHanbHble psaabl. O6nacts cxoqumocTh. CreneHnble psaabl. Teopema AGens.
Pagnyc cxonumoctu. CBOMCTBA CTETIEHHBIX PSIIOB.
Psaner Teiinopa u Maknopena. Paznoxenne QyHKINUN B CTETICHHBIE PSIIBL.
[IpumeHeHne CTENeHHBIX PSAAOB B MPUOIMKEHHBIX BBIUMCICHUSIX.
Tpuronomerpuueckue psiabl. Onpenenenrue KodGGUIMEHTOB TPUTOHOMETPHUECKOTO
psana. YcioBue pazioxXuMocTu GyHKIui B psag Oypoe.
KpuBble BTOpOro mopsiaKa: OKpPYKHOCTh, JJUIMIC, Tumepbona, mapabona, UuX
r€OMETPUUYECKHUE CBOKMCTBA U YPAaBHEHHS.
Psaner dypbe nns 4eTHBIX W HEYETHBIX (QyHKOmiA. Psmbr @yphe maisg QyHKIUH
MIPOU3BOJIBLHOTO Neproja. Pasnoxenue B psg Oypre HeNepruoaUnYeCKuX (PyHKIUMA.
[ToHsiTHE KOMIUIEKCHOTO 4Yuciaa. MHOXKECTBO KOMIUIEKCHBIX 4Hced. Moayib Hu
apryMeHT KOMILUIEKCHOTO YHCIIa.
@opMbl TIPEACTABICHUS KOMIUIEKCHOTO 4Hcia. JIeMCTBHS HaJl KOMIUIEKCHBIMU
YUCIIAMH.

[TonsTHEe QYHKIMHM KOMIUIEKCHOTO IEPEMEHHOTO.

OneMeHTapHble (YHKIMH KOMIUIEKCHOTO apryMeHTa: JIMHEHHas, paluoHaJIbHas,
HoKa3aTesabHas, JorapugpmuydecKasi, CTETEHHAs, TPUTOHOMETPUUYECKUE,
runepooandeckue, 00OpaTHbIE TPUTOHOMETPUYECKHE.

Juddepennmponanue byHKIMN KOMIUIEKCHOTO apryMeHTa. ITonsiTue

mubdepeHpyeMocTH  QyHKUMHM. AHanuTtudeckue (QyHkuuu. ['apmMoHnyeckue
¢ynkuuu. BoccranoBnenue pyHKIUH 110 €€ 4acTH.
WuTerpupoBanue QyHKIIMN KOMIJIEKCHOTO apryMEHTa.
Psiapl HA KOMILIEKCHOM TIJIOCKOCTH.
Psn Jlopana.
Boruersl.
4 cemecmp
1. DneMeHTH KOMOMHATOPUKHU: TIEPECTAHOBKH, Pa3MEILICHHsI, COYETaHUSI.
OcHOBHbBIE TOHATUS TEOPUU BEPOSTHOCTEH: HCHBITAaHHE, COOBITHE, BEPOSITHOCTh
COOBITHSL.
JeiicTBust HaJ cCOOBITUAMU. ANredpa COOBITUH.
Teopemsl Ci10KEHHSI U YMHOXKEHUS BEPOATHOCTEH.
®opwmyiia nojHou BepoaTHOoCcTH. Popmyna beiteca.
IlocnenoBarenbHOCTh HE3aBUCUMBIX HcnbiTaHuil. @opmyna beprymm.
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7. CnyualiHble BETMYUHBI, UX BHU]IBI.

8. Psan pacnpenenenus.

9. ®yHKIUA pacnpeneyeHus, ee CBOMCTRA.

10. ITmoTHOCTD pacmpeaeseHusi, CBOMCTBA.

11. YucnoBble XapakTEPUCTUKHU CIYYalHBIX BEJIUYMH: MaTEMaTHYECKOE OXHIaHUE,
JUCIepcusi, CpeHee KBaApaTUIECKOE OTKIIOHEHHE.

12. HopMasbHBIN 3aKOH pacipeeeHus CIydaiHON BETMYHHBI.

13. Cuctemsl ciry4aiiHBIX BETUYMH. 3aKOH pacnpezencHust. YucIoBble XapaKTepUCTUKU
CUCTEMBI CIIy4aliHbIX BEJTUYUH. 3aBUCUMOCTb CIIyYalHbIX BEJIUYHH.

14. 3akoH OONBIIMX YHCET

15. [IpenMeT mMaTeMaTU4yecKOil CTaTUCTHKHU. | eHepanbHas COBOKYIMHOCTh M BBIOOpKA.
Bapuanmonnsiii  psia.  Ilomuron. I'mcrorpamma.  Ommmpuueckas — (yHKIHS
pacrpeaeneHus.

16. CraTucTveckre OIEHKH MapaMeTPOB pacIipeIeIeHUs] TeHEPAITbHOW COBOKYITHOCTH.

17. Cratuctuyeckas npoBepka runotes. Kpurepuii cornacus. Kpurtepuii [Tupcona.

18. KoppensmuoHHbIH aHaIu3. OMIUPHUECKUN KOIPPUITUSHT KOPPEIISIUH.

19. HaxoxaeHue ypaBHEHUS JTMHEHHON PEerpecCuy METOA0M HAaUMEHBIINX KBaJPaTOB.

OIIK-1.2

Wcnonb3yer 3Hanus GU3NKYU U
MaTEeMaTHKH TP pEIIeHUH
MIPaKTUYECKUX 3ajau

Ilpakmuueckue 3a0anusn

3ananme 1. Cucremaruzupyiite 1 0000IINUTE BCE KIFOUYEBbIE MOHIATHS U IPHEMBbI PEILICHUS
TUINOBBIX 3a7a4 1o TeMe «[IponsBoanas» u «IIpuMeHeHne NpPoN3BOAHON MPU UCCIIEOBAHUN
¢bynkuuity. Pesynptat opopmMute B BUE TaOIUIIBI.

3agaua 2. /[ penienus 3a1a4un cenaiTe CXeMaTUYECKU YepTeK U MOTyUUTe
(YHKINOHATIBHYIO 3aBUCUMOCTb 110 YKa3aHHIO K 3a1a4e. HaiinuTte obnacte onpeneneHus
ATON (PYHKIIMU 1O CMBICITY 3aJaui. BeruncauTe 3HaueHUs 3TOW QYHKIUU NPU TPEX
pa3IMYHbBIX 3HAYEHUsAX apryMmeHTa. Mccnenyiite ¢pyHKkIM0 Ha HanOoJblIee U HAaMMEHBIIIee
3HayeHus. OTBEThTE HA BOMPOC 33/1a4H.

«CeueHne ToOHHENA uMeeT (opMy IPSIMOYTOIbHUKA, 3aBEPLUICHHOT0 MoJIykpyrom. [lepumerp
ceuenus 18 m. IIpu kakoM pajguyce moyykpyra miomajb ceueHus: OyaeT HauboabIIen?»
O0603HaYbTEe paANyC MOJYKPyTa uepe3 I ¥ BBIPA3WTE IUIOMIAAb S CEUYEHHUS KakK (QYHKIIUIO
or I': S=S(r)




3amanue 3. Ha xakoii BEICOTE I Ha/l IIGHTPOM KPYIJIOTO CTOJIA PaJnyca a ClIeAyeT IIOMECTHTh
JaMITy, YTOObI OCBEIIEHHOCTh Kpasi cTosa Obuta Hanbombiei? (CaMocTOsITeIbHO
POAHAIM3UPOBATH - 3HAHUS, METO/IbI KAKOTO pa3Jiesia MaTeMaTHKH MOTPEOYIOTCS IS
pelieHus: JaHHOM 3aa4n).

IIpumepHBbIe NPUKJIATHBbIE 321a41 U 32JaHUSA

3anaua 1. [IpoBepuTs, Jexat JIM TOUYKU A(l; 0; 1), 8(4; 4 6), C(Z; 2; 3) u D(10;14;17) B

OJIHOM INIOCKOCTH.

3agaua 2. [Ipu noctpoeHun BUCS4YEro MocTa uepe3 peuky «Tuxas» U BbIICHEHUU
Ha/IeKHOCTH COOPYKEHUS, CTYJEHThI CTPOMOTPAIa CTOJKHYJIUCH C PELICHUEM clelyromei
3ajauu:

Tpoc, nojBemeHHbIH 3a 1Ba KOHLIA HA OJIMHAKOBOH BBICOTE, HMEET (hOpMy JyTI'H apadosibl.
PaccrosiHre Mex 1y TOUKaMH KperuieHus paBHO 24 M. [ myOuna nporu6da tpoca Ha
paccTosHuU 3 M OT TOUKH KperieHust paBHa 40 cMm. Onpenenuts riyouHy nporuda Tpoca
MOCEPEANHE MEXKY KPETJICHUSIMU.

3anaua 3. Haiitu paboty cuibl F= (1; 2, 5) AIEKTPOCTATUYECKOTO TOJIs, TIO MEPEMEIIEHUTO
3JIEKTPUYECKOTO 3aps/ia M3 TOUKH M, =(0;4;2) B TOYKY M, =(47; 4).

. X—CO0SX

lim ——

3aganue 4. [Tokaxxute, 4yTO Ipeen *~* X+C0SX He MOKET ObITh BBIUMCIIEH IO MPABUITY
Jlonurans. Haiinure 3TOT npezen [pyruM crnocooom.
3aganue S. 3aBUCUMOCTD ITyTH OT BPEMEHU NPU NPSIMOIMHENHOM JIBHIKEHUU TOYKU

_ 1., 2
3a/1aeTCsA ypaBHEHUEM S = 5t +2t°—3,rae S-myTth BM, a t Bpems B c. Beruncnute ee

CKOPOCTbh M YCKOpPEHHE B MOMEHT BpemMeHH t = 4C .

3anpaua 6. K rpaduxy ¢pynxumn ()=3-x" 5 ero Touke ¢ aberuccoi ™ = nposenena
KacatenbHast. HaliTu miomaas TpeyrojipHuKa, 00pa30BaHHOIO KacaTelbHON U OTPE3KaMu,
OTCEKAEMBIMU €10 Ha OCSIX KOOPJIMHAT.

3anaua 7. B napke arTpakunoHoB ropoja N oJIMH U3 OTPE3KOB TPAEKTOPUH JBUKEHUS

noesza B «AMEpUKaHCKUX FOpKax» MpeCcTaBisieT co00i CHHYCOUY: s(t) = 4sin(ot+¢,) 1

rae A, po M @ — U3BECTHBIC YKCIA.
Ornpenenuts yroj HakJioHa K TOPU3OHTY IMOCETUTENS aTTpakinoHa /. B MOMEHT BpeMeHH 11
€r0 JBMIKEHUS 110 ITOMY OTPE3KY.




3anganmue 8. [TogymaiiTe, ¢ TOMOIIBIO CPEACTB KAKOTO pa3zesia MAaTEeMaTUKA MOYKHO PEIIHTh
CJICAYIOUIYIO 3aa4y.

«Jly1s yOOpKH CHera Ha yJIHIIax ropojia UCIOJIb3YITCs CHEroyOoopouHblie MamuHbl. OHU
paboTalOT B TEUEHHUE CBETJIOIO BPEMEHHU CYTOK C 6 10 18 4acoB ¢ MOCTOSIHHOM CKOPOCTHIO

y6opku crera 400 (m%/a). I3MeHeHne 00beMa CHera, BHINANAONIEro Ha YIIHIBI TOPO/a B

ds
& 120 -5,

St

ropoJIie B TEYCHHE CYTOK, MOYXHO OITHCATh YpaBHEeHHeM 4! rae (t)_ o0BemM
cHera (B M°), BBIMaBIIEro 3a Bpems t (B uacax), 0 27 £24. B moment Bpemenn! = 0 na ynunax
roposa nexut 1000 M3 cHera. YcTaHOBHTE COOTBETCTBUE MEXLY BpEMEHEM t 1 06beMoM

S(z .
CHera, JIeXallero Ha yJauuax ropoja () . CocTaBbTe MaTEMaTUUYECKYIO MOJIEIIb 3TOM
3aJ]a41 U PEIIUTE €€.

3amanme 9.

BeposiTHOCTh M3roTOBIICHUS U3/CIINSI, OTBEYAIOLIETO CTAHAAPTY IIPH TaHHOW TEXHOJIOTUH
pasHa 0,8. Haiitu BeposiTHOCTB TOTO, 4TO M3 200 M3A€Nuil CTaHJapPTHBIMH OyIyT: a) POBHO
150, 6) ot 140 no 155, B) HE menbLIe 165.

3amanmne 10.

Tpu aBTOMOOWMIISI HallpaBJIEHbI HA NIEPEBO3KY Ipy3a. BeposaTHOCTh HCTIPaBHOTO COCTOSHUS
nepBoro u3 Hux pasHa 0,7, Btoporo — 0,8, Tperbero — 0,5. HaliTu BeposiITHOCTh TOTO, YTO
pOBHO aBa aBTOM06I/IJ'I$I HpI/Il"O}IHI)I K 3KCHJIyaTaIII/II/I.

3ananme 11.
3aman psg pacnpeneneHus ciydaitHo BenmuuuHbl X. HaiitTu mMaremarnueckoe
OXXUJaHUe, JHUCIEPCHUI0 U CpelHee KBaapaThueckoe OTKJIoHeHue. [locTpouth (yHKIHIO

pacripeeneHus.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
3aganme 12.

CpenHee uKCio BBI30BOB, IOCTYIAOIIUX HA CTAHIIMIO CKOPOH MOMOIIY 33 OJIUH 4ac, PaBHO
9. HaiiTu BeposSITHOCTB TOTO, 4TO 32 20 MUHYT HOCTYIUT a) TPU BBI30BA; 0) HE Ooee ABYX
BBI30BOB.

3aganue 13.




CytouHast IOTpeOHOCTH 3JEKTPOIHEPTUU B HACEIICHHOM ITYHKTE SBIISETCS CIIydaitHOM

BEJIMYMHOM, MaTeMaTHIeCcKoe oxkuaanue kotopoit pasao 3000 xBm /u , a qucriepcus paBHa
2500. o11eHUTh BEPOSITHOCTH TOT'O, YTO B OJMKANIIME CYTKH PACX0]1 AJICKTPOIHEPTHH B ITOM

HacesleHHoM myHkTe Oyaer ¢ 2500 mo 3500 xBm /[ u

13. HaiiTi Bce KOMILIEKCHBIE YHCIIA, YOBIETBOPSIONIME 3aJaHHBIM YCIOBUAM Z° —Z2°
Haiinennsle uncnia 3anucatb B TPUrOHOMETPUUECKOM U MOKazaTeabHOU hopmax.

T

- - 1_I7 - -
14. Beraucinuth 3HaueHust Gpynkmii: cosi, In(3+4i),e 2, arcsin i.

15. Haiitu kopuu ypaBHenus SiN Z = 3i u n306pa3uTh MX HA KOMILIEKCHON MIIOCKOCTH.

16. HccnenoBars Ha CXOAMMOCTD PSIIBI:

2SN 9 S e

17. Beruucnuth uHTErpait ¢ TouHoctsio 10 0.001:

0.5 dX 0.2
a) |——= 6) [sin(25x?)dx
[ @1

18. Pa3yioxuTh a) B psAJl IO KOCUHYCaM | 0) B psiji 10 cuHycaMm (YHKIINIO, 3aJaHHYIO0 Ha

orpeske [0,3] dopmymoir f(x) =9 3—X

=72,




0) [lopsinok NpoBeeHUs1 MPOMEKYTOYHOM aTTeCTALMHU, IOKA3AaTeJIM U KPUTEPUH OLleHNBAHMS:

[TpomexxyTouHas aTTecTanus no qucuuminHe «MartemaTrkay npoBoautcs B opme sk3amena (1 u 2 cemectpsl), B popme 3aueta (3 cemectp)
U B OopMe 3aueTa ¢ OLIEHKOH. DK3aMeH U 3a4eT MOTYT ObITh MPOBEACHBI KaK B TPAJUIIMOHHON opme (10 OueTam, CoAepKaliuM TEOPETUYECKIE U
MPAKTUYECKHUE 3aJlaHusl), TaK U B (pOpME UTOTrOBOro TeCTHUpoBaHUS. K MTOroBOMYy TECTUPOBAHMIO JIOMYCKAIOTCS TOJIBKO TE€ CTYIEHTHI, KOTOpHIE
OTYUTAJHCh 1O BceM (popMaM TeKyllero KOHTpoJisi (YCTHBIM ONpPOC, TEKyIlee TECTUPOBAHME, 3allUTa MHIMBUAYAJIBHBIX JIOMAIIHUX 33JaHUH,
HaIMCaHKEe ayIMTOPHBIX KOHTPOJIBbHBIX PaboT, BHIIOJHEHHE pacueTHO-Tpapuieckux pador).

Iloxkazamenu u Kpumepuu OyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OMJIUYHO» — CTYJEHT JIEMOHCTPUPYET BBICOKUN ypOBEHb COPMHUPOBAHHOCTH KOMIIETEHI[MI, TOKA3bIBAET BHICOKUN YPOBEHD
3HAaHWHA HE TOJBKO HA YPOBHE BOCIPOM3BEACHHS U OOBSCHEHHS TEOPETUYCCKOW MH(OpPMAIMK, HO W WHTEIUICKTyalbHbIC HaBBIKM padOTHI ¢
HAXO0XJICHUS YHHKAJIbHBIX OTBETOB K IMpoOIeMaM, CBOOOJIHO BBIMONHSET MPAKTHUECKUE 3a/laHusl, CBOOOJHO ONEpUPYET 3HAHUSIMH, YMEHHIMH,
MIPUMEHSET UX B CUTYaILMSIX MOBBIIIEHHOM CJI0KHOCTH;

— Ha OILIEHKY «XOpOouio» — CTyJIeHT NEMOHCTPUPYET CPeIHUN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIINH, TOKA3bIBACT 3HAHUS HE TOJIBKO Ha
YPOBHE BOCITPOU3BEICHUS U OOBSICHEHUS MHPOPMAITIH, HO U XOPOIIIHE HABBIKH PaOOTHI C : OCHOBHBIC 3HAHMSI, YMEHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKU, HETOUYHOCTH, 3aTPYAHECHUS NPU aHAIMTUYECKUX OIepalusX, MepeHoce 3HAHUI U yMEHUN Ha HOBblE, HECTaHAapTHHIC
CUTYaIlUH;

— HA OLICHKY «)0081emeopumeibHo» — CTyJEHT IEMOHCTPUPYET MOPOTOBBIA YpPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIMH, TOKA3bIBAECT 3HAHUS
Ha YpPOBHE BOCIIPOM3BENICHUS 1 O0BsICHEHUS HH(POPMAIIMU, HABBIKH BBIMOJIHEHUS TPOCTEUININX 3aJaHU TTPU paboTe ¢ 0a3aMu JaHHBIX, POSBIISIETCS
OTCYTCTBHE OTAENbHBIX 3HAHWUN, YMEHU, HABBIKOB, OOYYAIOUIUICS UCTBITHIBACT 3HAUUTENbHBIE 3aTPYAHEHUS MPU ONEPUPOBAHUU 3HAHUSAMU U
YMEHUSMH MPU UX TIEPEHOCE HA HOBBIE CUTYAIIUU;

— Ha OLIEHKY «Hey0081emeopumenbHo» — CTYACHT He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS U 00BICHEHUS UH(pOpMaINH, HE
MO>KET IMOKa3aTh HaBBIKU pa0OTHI ¢ Oa3aMU JJaHHBIX.

Kpurepun onenku (B COOTBETCTBUU ¢ GOPMUPYEMBIMUA KOMITETEHIUSMU U IJIAHUPYEMBIMHU pe3yJIbTaTaMU 00y4EHHUS):

- JUI CAA4YU 3a4eTa 00yJarouuiics JOJKEeH MOKa3aTh 3HaHUS Ha YPOBHE BOCIPOM3BEIEHUS U 00BSICHEHUS HH(DOPMALIUU, HHTEIEKTYaJIbHbIE
HaBBIKU PELICHUS 3a7a4;

- 3a4eT HE CJlaH, €CIIM Pe3yJbTaT OOy4YEeHHsI HE JOCTUTHYT, OOYJaroIIUIiCsSd HE MOXET MOKa3aTh 3HAHWUS HA YPOBHE BOCIPOU3BEICHHS U
00BbsIcCHeHMST HH(OPMAITIH, HE MOXKET TTOKa3aTh HHTEIJIEKTYaIbHBIC HABBIKHM PEIICHUS MPOCTHIX 3aJ1a4.



