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1. IlepeyeHp MUIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHs 110 JUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3y/IbTATAMHU OCBOCHHS IPOrPaAMMBbI

1.1. Huctunmmmaa B1.6.16 «MaremaTtrkay oOecriednBaeT OBJIQJCHHE CIICAYIOIUMH
KOMIIETCHIIMSAMU C YUYETOM 3Tara:
Kon HanmenoBanue Kox srana HanmenoBanue 3Tana
KOMITETEHIH U KOMITETEH MU 0CBOCHMS 0CBOCHHMS KOMITIETEHINH
KOMITETEH MU
YK OC-1 CriocoOHOCTh IPUMEHSTh YK OC-1.2 CriocobHOCTD
KPUTHUYECKUN aHAIIN3 paccMaTpuBaTh CUCTEMY
UHQOPMAIIMU ¥ CUCTEMHBIH Kak DJIEMEHT CUCTEMBI
TIOJIXOT JUTSI PEIICHUS 00J1ee BBICOKOTO YPOBHS
npoheCCHOHATBHBIX 3319 (BuzeTH cucTeMy Kak
COBOKYITHOCTb TTOICHCTEM).

1.2. B pesynprate OCBOGHHMS ~JUCHMIUIUHBI Y  CTYAEHTOB JOJDKHBI  OBITh
c(hOpMUPOBAHBI:
OTP/TD Kon sTana Pe3yabTaTsl 00yueHus
(npu nanuuuu OCBOEHMSI
npogpcmanoapma)/ KOMIETeHIU U
npogeccuoHaIbLHbIE
JAeiCTBHSA
YKOC1.2 HA YPOBHE 3HAHMIi: CUCTEMA, CBOMCTBA CUCTEM,

KJIaCCU(HKALIUS CUCTEM, CHCTEMHBIH TTOIIXO/,
MPUHIMITEI CHCTEMHOTO OAXO0JIa

HA YPOBHe YMeHUi: KpUTEPHaJIbHO OLICHUBATh
“H(OPMAIIHIO

2. O0beM IMCUMILUIMHBI B 324€THBIX €IMHUIAX € YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKNX
WM aCTPOHOMHUYECKHUX YaCOB, Bbl/IeJIECHHBIX HA KOHTAKTHYIO padoTy o0y4yalommuxcs ¢
npenoaaBaresieM (0 BUAAM yUeOHBIX 3aHATHII) 1 HA CAMOCTOSATEIbLHYIO PadoTy
00y4YarOIIUXCS U MECTO TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpamMMbl.

O0bem AUCHUNIMHBI

TpynoemkocTs muciuumabl b1.6.16 «Matematuka» coctasiser 6 3.e. (216 a.u.).

KonmuuecTBo akageMHYeCKMX YacOB, BBIJCICHHBIX HAa KOHTAKTHYIO paboTy cC
npenoiaBaresiemM (1Mo BUaaM y4eOHBIX 3aHSATHI) U HA CAMOCTOSATEIbHYIO PAaO0Ty 00YJarOIINXCS:

JIEKIMM — 32 a.4.;

MpaKTUYECKHUE 3aHATUA — 48 a.4.;

camocTosiTenbHast padora — 100 a.4.

KOHCYJIbTalus — 2 a.4.

IIPOMEXKYTOYHasl arTecTanus — 36 a.u.

Mecto nucuunimHbl B ctpykrype OII BO
Hucrunmaa «Matematuka» (b1.5.16) oTHOcHTCS K 6a30BOi 4YaCTH W B COOTBETCTBHUU C
yueOHBIM IUTAaHOM OcBauBaeTcs B 1, 2 cemecTpax Ha 1-M Kypce 04HO#M (popMbI 00yUeHHUS.
JucuunnuHa 6a3upyercss Ha 3HAHUSAX, MOJYYEHHBIX CTYJEHTaMU B MPOIIECCE OCBOCHUS
LIKOJILHOM IPOrpaMMBl 10 IpeaMeTry «MareMaTukay.
HucuunnuHa «MaremaTuka» HMMeeT JIOTMYECKYI0 M COJep’KaTelIbHO-METOIUYECKYIO
B3aMMOCBSI3b C IIOCIEAYIOIMMH JUCIUILINHAMU:
b1.5.20 «OCHOBBI CUCTEMHOT'O aHAJIN3a», 5 CEMECTP
b1.5.19.01 «Cratuctuka», 6 cemectp
b1.5.19.02 «TamokeHHast CTaTUCTUKA», 7 CEMECTP
b1.B.06 «9xoHOMHKO-MaTeEMaTHYECKHUE METOIBI M MOJICJIM B TAMOKCHHOM JIeJie», 8
CeMecTp



dopMa TPOMEKYTOYHOW AaTTECTAIMU B COOTBETCTBHHM C Y4Y€OHBIM IUIAHOM B II€PBOM
CEMECTpPE — KOHTPOJIbHAsA paboTa, BO BTOPOM CEMECTPE — SK3aMEH.



3. Coneprxxanue IMCHUILIHHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM (pa3jiesiam) ¢
yKa3aHHeM OTBeJeHHOI0 HA HUX KOJHYeCTBA aKaleMUYeCKHUX WIH
ACTPOHOMHUYECKHMX YACOB, BUJAOB YUEOHBIX 3aHATHI U CTPYKTYPa TUCHHUILIMHBI

Tabnuya 1.
O0beM TMCHUIIUHBI (MOYJIsT), Yac. ®opma
KonTakTHas padora TeKylero
HanmeHoBaHue TeM o0yuaromuxcs KOHTPOJISA
Ne ni/m *
(pa3neJioB) Bcero ¢ mpenoaaBaTejeM 1o CP | ycmeBaemocTH ,
BUAAM Y4eOHBbIX 3aHATHI NPOMEKYTOYHOM
J | Jgp [ m3 | KCp aTTecTaNMH
Ounasn gpopma 06yuenusn
Paspen 1. JiuHeiHas anrebpa c aneMeHTaMu aHaIMTUYECKONU reomeTpum (1 cemectp)
Tema 1 Marpuusl ¥ onpeaenTuTenu 20 2 4 14 O, P3, KP
Tewa2 | CHCTCMbI IHMHCHHbIX 24 4 4 16 | ©O,P3,CP,KP
YpaBHEHHUU
Tema 3 KommiekcHble gnciia 18 2 0 16 O, P3, KP
Pa3gena 2. Maremarnyeckuii anaan3 (1 cemectp)
Tema 4 DYHKIUHU OAHON epEeMEHHON 22 4 4 14 O, P3, KP
Tewas | AMbdepenumansioe 24 4 4 16 | 0,P3,CP,KP
WCUKCIICHHUE
Hroro no 1 cemecTpy 108 16 16 76 KP
KonTposabnas padora
Pa3gexa 2. Maremarnyeckuii anaan3 (2 cemecTp)
Tema 6 WHTerpanbHOE HCUKCIEHUE 12 2 6 4 O, P3, CP
Tema 7 DyHKIIUY HECKOJIBKUX 3 2 4 ) 0.P3
MIePEMEHHBIX
Tema | Addepenumannusie 10 2 4 4 0, P3, CP
YpaBHEHHUSL.
Pa3nen 3. Teopusi BeposiTHOCTEl M MaTeMaTH4YecKasi CTATHCTHKA (2 cemMecTp)
Tema 9 CrnyyaiiHble COOBITHS 8 2 4 2 0O, P3
Tema 10 CrnydaiiHble BETUYHHBI 12 4 6 2 O, P3, CP
Tema 11 OCHOBBI MaTEMaTHYECKOM 10 ’ 4 4 0.P3
CTaTHCTHKH
Tena 12 [TpoBepka cTaTHCTHYECKUX 10 ) 4 4 0. P3, CP
THIIOTE3
KoncynbTanus 2
IIpomeskyTo4YHas aTTecTanusi 36 OKk3aMeH
Hroro no 2 cemectpy 108 16 32 22
Bcero: 216 32 48 98

* @opmel mexyujezco konmpoisi ycneeaemocmu: onpoc (O), pewenue 3adau (P3), camocmossmenvras paboma (CP),
xoumpoavras paboma (KP) u op.

3.1.1. Conep:xkanye JeKIMOHHOIO MATEPHAJIA

3.1. Conep:xanue TUCHUIIMHBI (MOLYJIs1)

Pazoen 1. /luneiinaa anzeopa c snemeHmamu aHAIUMUYECKOU 2eOMEMPUN

Tema 1. MaTpuubl ¥ onpeaeTUTE/IH.

OcHoBHbIe cBefieHUsT 0 Matpuiax. Onepanun Hajg Marpuiiamu. ONpeaenuTeNd KBaapaTHBIX
Matpuil. CBoiicTBa ornpenenureneii. O0paTHast Marpuiia. Panr MaTpuirsl.

Tema 2. Cucrembl JIMHEHHBIX YPABHEHHIA.

OcHoBHbIE TIOHATHUSA U onpeneneHus. CucTeMa n TMHENHBIX YPABHEHUN C 1 IEPEMEHHBIMU.

Meton oOparHoit Mmatpuiiel U Qopmynsl Kpamepa. Meron Taycca. Cucrema m JIMHEHHBIX

YpaBHEHUH ¢ 1 iepeMeHHBIMHU. CHCTEMBI TUHENHBIX OTHOPOIHBIX YPAaBHEHUH.

Tema 3. KommjiexkcHbIe YHCaA.



MOI[CJ'II/I MMPpEACTABJIICHUA KOMIUICKCHBIX YHCCII. Anr e6pa1/1quKaﬂ (bopMa MNPpEaACTaBJICHUA
KOMIIJICKCHBIX  YHCCII. TpI/IFOHOMeTpI/I‘ICCKaSI 1 TIOKas3aTcibHasda (bOpMI)I MMpeaAcCTaBJICHUA
KOMIIJICKCHBIX YHCCII.

Pazoen 2. Mamemamuueckuii ananu3s

Tema 4. @®yHKIUM OIHO IEePEMEHHOM.

[Tonsatue ¢ynkuun. OcHOBHBIE CBOMCTBA (PYHKIMHA M WX KiIaccu(UKaus. DJIeMeHTapHbIe
¢yukuun. IlpeobpazoBanue rpadukoB. IlonsTie wmcnoBoil mocinemoBarenbHOCTH. Ilpexen
(GYHKIMM ¥ YUCIOBOM TOCJENOBATENFHOCTH. BECKOHEYHO Mayble W OeCKOHEYHO OOoJbIIne
BennmurHbl. OCHOBHBIE TEOpPEMBI O TMpefenax. 3ameuarelbHble Mpenenbl. HempepbIBHOCTH
(GYHKIHH.

Tema S. InppepenunaibHoe HCHUCTECHHE.

[Tonsitue  mpowsBogHoM  ¢yHKIMU. OcHOBHbIE TmpaBwia  audQepeHIrpoBaHus.
[IpousBoanas cinoxxkHoOit m oOpaTHOW (yHKUMHA. [Ipou3BOIHBIE HESBHOW M TapaMeTPHUCCKH
3ajaHHOM QyHKIMM. [ToHATHE NMPOM3BOAHBIX BhICHIMX HOpsakoB. uddepenuunan dynxumu.
[Tpumenenue nuddepenmana B npubIMKeHHBIX BhluucieHusx. [lonstue o nuddepennumanax
BbICIIMX HOpsAKOoB. OcCHOBHBIE TeopeMbl nud¢epeHuansHoro ucuuciaenus. IlpaBuio
Jlonutans. Bo3zpacrtanue u yobiBanue QyHKIMA. XapaKkTepHble TOUKH (YHKIMH U XapaKTepHbIe
JMHUU UX TpapuKoB (IKCTpeMyM (DyHKIMH, HanOoJbIIee U HaMMEHbIIee 3HAaUeHHs (YHKLIUU Ha
OTpE3KE U MHTEPBAJIE, BHIMYKIOCTh (PYHKIIMH, TOYKH Nepernda, acUMITOTHI rpaduka QpyHKINN).
Oom1as cxema uccienoBaHust GyHKIMNA U TOCTPOCHUS UX TPaPUKOB.

Tema 6. UHTerpajibHoe HCUUCIEHUE.

[TonaTus nepBooOpa3HOl M HeolpeneseHHOro uHTerpana. CBoicTBa HEONPEEIEHHOIO
uHTeTpana. Meroibl UHTErpUpOBaHUs (METOJ] 3aMEHbI IEPEMEHHON, METO/I HHTETPUPOBAHUS T10
4acTsAM, MHTEIPUPOBAHHE IPOCTEHIIMX palMOHAIBHBIX ApoOei, MHTErpUpPOBaHHE HEKOTOPBIX
BUJIOB HpPpalMOHAIBHOCTEH, HHTEIPUPOBAHUE TpPUIOHOMETpUYecKkux ¢yHkuui). [loHsrue
onpeneneHHoro uHrerpana. CBoicTBa ONpeNeIeHHOro uHTerpana. OnpenencHHblii HHTErpall Kak
¢byukuust  BepxHero mpeaena. Dopmyna Herotona-JleiOHuma. MeToAbpl  BBIUMCICHUS
OIpeJIeIEHHOT0 UHTErpaja (3aMeHa epeMEeHHON M UHTErPUPOBAHUE 10 YACTAM B OIIPEEICHHOM
unterpaie). HecoOcTBeHHble uHTerpaibl. [eomeTpuueckue NPUIOKEHHUS OIPeaeIEHHOTO
MHTErpaa.

Tema 7. DyHKIUN HECKOJbKHX MePEeMEHHBbIX.

[TonsiTrst (DyHKIIUM HECKONBKHX IEepeMeHHBIX. [Ipenmen W HempepbiBHOCTH (DYHKITHH.
YacTHple MPOU3BOIHBIE W MONMHBINA muddepennman ¢pynkuuu. [Ipon3BoaHas Mo HampaBJICHUIO,
rpagueHT QyHKUUU. DKCTPEMYMBbl (PYHKLIIUH MHOTUX IIEPEMEHHBIX, HEOOXOIMMOE U JIOCTATOUHOE
YCIOBUE DKCTpeMyMa. YCIOBHBIM »HKcTpeMyM. Meron mHoxkutened Jlarpamxka. Ilonstue
JNBOMHOro wuHTerpana. CBeneHUE [ABOMHOTO WHTErpajia K MOBTOpHOMY. ['eomeTpuyeckas
MHTEpIpeTalus ABOMHOIO HHTErpaa.

Tema 8. Inddepennuanbubie ypaBHeHHS .

OcHoBuble ToHATHA. OOIIee U YacTHBIE pelieHUs OOBIKHOBEHHBIX AuddepeHInanbHbIX
ypaBHeHnuil. JluddepeHunanbapie ypaBHEHHs MepBOro mopsiaka. 3amgada Kommu (ycrmoBue
CYIIECTBOBaHMS U €IUHCTBEHHOCTH pemieHus). Hemomuesie muddepeHnnansubie ypaBHEHHS
nepBoro mnopsaka. JuddepeHunanbHple ypaBHEHHs MEPBOrO IOPsIKAa C PasessiONIMMUCS
IIEPEMEHHBIMU. JIunelinbie muddepeHnnanbHbIe ypaBHEHUA IIEPBOIO MOPSLIKA.
Juddepennmanbapie  ypaBHEHHsST BTOPOTO TOPSJIKA, JIONMYCKAIOIIUME TOHIKEHHE TOPSIKa.
Juddepennnanbabie ypaBHEHHS BTOPOTO MOPSIKA C TOCTOSHHBIMU KO PHUIIMEHTaAMH.



Pazoen 3. Teopusa eepoamuocmeit u MamemMamuydeckas CMamucmuKka

Tema 9. Cnyuaiinbie coObITHS.

OcHOBHBIE TIOHATHA Teopuu BeposiTHocTed. CiryudaiiHble coObITHS. BeposTHOCTD COOBITHS
(KJ1IacCHUYEeCKOe, CTAaTUCTHYECKOE M TIEOMETPUYECKOE ONPEAEICHHsS BEpPOATHOCTH). TeopeMsl
CIIOKECHHMSI BEPOSATHOCTEH. YCIOBHAs BEPOATHOCTb. TeopeMa YMHOKEHUs BEpPOSTHOCTEH.
HesaBucumble coObiTus. @Popmyna mnonHolt BepoatHocTH. Dopmyna baiteca. IloBropHbie
He3aBucuMble ucnblTanus. @opmyna bepryinm. JlokanbHas U nHTErpanbHas TeopeMsl MyaBpa-
Jlarmaca. TeopeTHMKO-MHOXXECTBEHHAsi TPAKTOBKA OCHOBHBIX IIOHATHH M aKCHOMAaTHYECKOe
IIOCTPOEHHUE TEOPUU BEPOSTHOCTEH.

Tema 10. Cryuyaiinbie BeJMYHHBI.

JluckpeTHble W HENpEepbIBHBIE Clly4yailHble BelaWMYMHbl. DyHKIMS pacnpeneiaeHus
ciydaiiHoM Benu4uHbl. [IMOTHOCTH pacnpenesneHuss HENpPEephIBHOW CIy4ailHONW BEJTWYHWHBI.
UucnoBble XapaKTEpPUCTUKU CIy4YalHbIX BEIMYMH: MaTeMaTHUYECKOE OXHUJIaHWUE, NUCIIEepPCHs,
cpelHee KBajapaThueckoe OTkiIoHeHue. Mx cBoiictBa. HawanpHble M LEHTpaibHbIE MOMEHTBI
CIly4alHbIX BeJIMYUH. OCHOBHBIE 3aKOHBI PACIIPEAEICHUS CIy4dailHbIX BEIMYMH: PAaBHOMEPHOE,
bepnymu, I[lyaccona, sxcnioHeHIImanbsHoe, HopMaiabHoe. HepaBencTBa MapkoBa u UeOsbiieBa.

Tema 11. OcHOBBI MaTeMaTH4YeCKOH CTATHCTHKH.

3amauyd M OCHOBHBIE TIOHATHUS CTaTUCTUKU. BreiOopounslii wmeron. ['eHepanbHas
COBOKYITHOCTh U BbIOOpKA, BAPUALIMOHHBIN psij, MOJIMIOH YacTOT, TUCTOrpaMMa, SMIHpUYecKas
(cratuctuueckas) (QyHKUUS pacnpeneneHus. UucIOBble  XapaKTEpUCTUKH  BBIOOPOYHOTO
pacnpeneseHusl.

[TonsiTie 00 oOIleHKe mapaMeTpoB. XapaKTEPUCTHKHA OLECHOK. MeToapl HaXOKICHUS
OLIEHOK: METOJl MOMEHTOB, METOJ MAaKCUMAaJIbHOIO IIPaBJONON00MS, METOJ HaMMEHBUIMX
KBaJIpaToB.

[Tonatne 00 WUHTEpBAJIBLHONW OLIGHKE mapaMeTpoB. JloBepuTenabHas BEPOATHOCTb U
JIOBEPUTEIIbHBIN HHTEPBAJL.

Tema 12. IIpoBepka cTaTHCTHYECKHUX THIIOTES.

[Tpunin npakTHueckod yBepeHHOCTH. lloHsATHE cTaTHCTHYeCKOW rumnotessl. OOmas
cXeMa IpPOBEPKM CTAaTHUCTUYECKOW runore3bl. IIpoBepka rumore3 O paBEHCTBE CPEIHUX MU
aucnepcuil AByX COBOKymHocTeil. [IpoBepka rumore3 o 3akOHE pacHpesesIeHHs BBIOOPKHU.
[IpoBepka runore3 06 OJHOPOJHOCTH BBIOOPOK.

3.1.2. 3aganusa NpaKTHYECKUX 3aHATHIA

Pa3zoen 1. /luneiinas anzedpa c 31emeHmamu GHATUMUYECKOU 2eoMempun
Tema 1. MaTpuubl M OnpeaeTUTEe/IH.

3anamue 1
HeJILZ JaThb 3HAHUA HOJ'IO)KQHI/Iﬁ I/I3y‘{aeMOl"O Kypca n HpI/IBI/ITB HAaBBIKH HpI/IMeHeHI/Iﬂ MaAaTEMATHUYCCKUX
METOJIOB PeLIeHUs 3a/ia4u, B TOM 4YHCIe, B chepe mpodeccnoHaIbHON A TEIbHOCTH.

1. IloBTOpEeHME OIpeeIeHniI OCHOBHBIX MOHATHH TEMbI B ()OpME KOHTPOJIBHOTO OIIPOCca U IPOBEpKa
CaMOCTOSITEIBHOM PaOOTHI MO BHIMOIHEHUIO TOMAIIHETO 3a1aHUsl.
2. Nanbl matpuiel A 1 B:
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VKa3aTh, KaKue U3 HUKEIPHUBEIECHHBIX ONEPAIUi BBITOIHUMBI, ¥ BBIIOJIHUTD HX.
a)A+B;0)A"+B; B)A+B", r)A"+B"; n)AB; e)A"B; x)AB", 3)BA".
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3. Haittu marpuny C = -54 + 2B:
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1 2 3

4. Haiitu mpou3BeZieHHEe MaTpHIL:
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5
3 28 93 3
Ha 0OM B) 9 -5 -1 3 @)
5 38 -126 1
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5. Haittu u3 npoussenenunit Mmatpun AB u BA, KOTOpbIe CYIIECTBYIOT:

S N =
- o O

1 0 0
2 2 1 3
a) A= Bue o A B 0) = 2 1 0
4 0 1
3 0 1
6. Berauciuthb onpenenuTenu:
1 23 . 5 6 3 1
)236)2—3 Va5 6 5 )smacosa ylo 2 of: o2
a ; ; B ; Ha 0OM T ; ;€
1 7 -3 7 sibf cosf3 8
7 8 9 7 45 4
7. Berauciuts matpuiyy D = (AB)' - C*:
0
4 2 3
A= B= 3 CHE M
0 5 4
5
Boeruncnurs matpuny D = ABC - 3E:
2 3
A= 0 24 B= CE-( 2 eduni¥ynas mampuya

5 3

1
-3
-1

1
1.

-5



1 1 -1
Bremmenuts A%, ecmm A=|3 -1 2 |.
2 -1 0

3anamue 2.
Henn: 1aTe 3HaHUS TOJIOKEHUH H3y4aeMOro Kypca U MPUBUTH HABBIKK PUMEHEHUST MaTeMaTHIeCKUX
METOZIOB PEUICHHUS 33]1a4, B TOM YHCe, B chepe MpodhecCHOHATbHON JACATEIIBHOCTH.

1. [ToBTOpeHME OnpeAeIeHU OCHOBHBIX MOHSTHI TeMBI B (hOpME KOHTPOJIBLHOTO OIPOCa U IPOBEpPKa
CaMOCTOATEIHFHON PAOOTHI 110 BHIMTOTHEHHUIO TOMAIITHETO 3a/1aHUs.

2. HaiiTu 3Ha4eHne MHOTOUWIEHa f(X) OT MaTpHibl A:

-2 3 2 3
f(X)=3x>—2x+5;, Ara@or—4 d@x x ()= 4T +13 -5 =@ 3 -1
-5 2 2 1

3. y6e,£[I/ITC$I, YTO OMPEACINUTEIb MATPULIBI PABEH OIIPCACTIUTEIIIO TpaHCHOHHpOBaHHOfI MaTpulbIL:

N 0 -1 0 1 0 -2
oot 1 3 -2 05 3 1
2 5 -1 0 2 -1
4. Jloka3atb TOXJIECTBA:
1 a bc 1 a o
1 b cal=0b-a)c—a)c—bya oom b *l=(a—c)a—c)b- ).
1 ¢ ab 1 ¢ ¢
5. Pemuth ypaBHEHUS:
1 1 1 x> 4 9
1 1—xna dom=0x 2 3|=0
1 1 2-x 1 11

6. Beruncnuteb onpenenurens,

2 3 4 1 a l 2 0
4 -2 3 2 b 3 1 4
Ha Oom
a b c¢ d c 0 1 2
3 -1 4 3 d 1 10
pasmnaras ero 110 IeMeHTaM pasmaras ero 1o 3IeMeHTaM
TpeTbel CTPOKHU MIEPBOTO CTONOMA

7. Haiitu o6patnyo Matpuiy A 1Byms crioco6aMu: ¢ MOMOIIBIO NPUCOEIUMHEHHON MATPHIIBI U

3IIEMEHTAPHBIX MTPeoOpa3oBaHUi:

1 -1 0 0 2 -1 2 -1
a) 2 4 0) 1 0 Ha 0omM  B) -3 1 @0 I -1
4 31 0 1 -7 3

8. Haiitu panru matpurg



2 1 -4 -1 3 5 -2 -1 3
A=l4 2 0 B=[2 -6 0 C=|4 2 -6
1 -3 4 1 =3 =5] 0 oom 2 1 -3

21 4 5 1 -1 37 2 5
D)@l 0 1 2¢0) | —len el 0 4 8 3
1 2 4 0 4 -3 1 6 10 -4 7
111 5 -1 15
2 -1 -1 2
ow @ 2128 8 30 1 6
T — (¢
oo 13 1927 1 -3 30
4 3 11
110 10 4 6

Tema 2. Cucrembl JIMHEHBIX YPABHEHHIA.
3anarue 1

Ile.m,: JaTb 3HaHUs ITOJI0XKCHU I HU3y4acMoOro Kypca U IMpPUBUTb HABBIKW NPUMCHCHHA MAaTCMAaTU4CC-KUX
MCTOHOB pCHICHHUA 3a/ia4, B TOM YUCJIC, B C(bepe HpO(l)CCCHOHaHBHOfI ACATCIBHOCTH.

1. IloBTOpeHHe ompeneNieHHd OCHOBHBIX HMOHATHH TeMbl B (JOpME KOHTPOJIBHOTO ONpoca W MpOBEpKa
CaMOCTOSITEIBHOM PaOOTHI 1O BHIMOIHEHUIO TOMAIIHETO 3a1aHUsl.

2. Pemmth cucteMbl ypaBHEHUI METOJIOM 00paTHOM MaTpuilbl 1 o hopmynam Kpamepa:

2x,+x,+6x, = 0, X+ 2%+ = =8,
l_x2=5’ l—\/g)C2 =0,
a) e 0) X, —2x, — xpa&dm B) 5 X TN 3 ,+ 5 =-3,
hrhREn x, +4x, —2x, =13. 3% =3x%, =10, X, +x,+3x, = —1.
3.
Pemute cucremsl ypaBHeHnH MeTosioM ["aycca:
2x,+x,+3x; = 5 X, +4x, =2 L +2x,+3x;, = 6
a) @tx +2x,+6x,=8; 0) @x,+x,+2x, =-3; B) x+3x,-x, =4 .
L +2x, —4x, = -1 X +x, +x,=5 x+x, —4x, =0
Ha oom
3x,—x,+2x; =4 3x,+x,+x; = 1 4x,—x,+2x, = 9
r) @x+5x,+4x;, =7 ; n) x+2x,=3 ;e X, +5x, =3x;=4 .
9x,+3x,-6x; =5 X, +3x,+x; =5 X, +6x,—2x, =18

4. PelinTh MaTpU4yHbIEC YPABHEHHUSI:

'$-8 " 86 wB-C r1ca-§ & 5=
SEEIE IR

Ha oom

EEIRTEE;

D = N

O 3 =
I
L P
—_ O

%

3ansrtue 2



He.]'lb: JaThb 3HaHUs MMOJIOXKCHU I HU3y4acMoOro Kypca U IpPUBUTHh HABBIKW NPUMCHCHHA MaTCMaTU4€C-KUX
METOAOB pCUICHUA 3a/ia4, B TOM 4YUCJIC, B C(bepe HpO(bCCCI/IOHaJ'H:HOI\/'I ACATCIBHOCTH.

1. TloBTOpEeHUE ompenesieHHI OCHOBHBIX NMOHSATHH TeMbl B (popMe KOHTPOJILHOTO OMpoca M MpOBepKa
CaMOCTOSITEIBHOM PaOOTHI MO BHIMOIHEHUIO IOMAIIIHETO 3a1aHUsl.

2. Pemmth cucteMsl ypaBHeHu# MeToioM [aycca:

x,+3x,—x, = 10 x+x,+x,+x, =10
a) €, +3x,+8x; —xpa ddn x 9) K, =, =4
4x, +2x,—3x, =11 —X, t X, —x, =2

3. Pemwuts (J1100bIM METOIOM) CHCTEMBI YpaBHEHUH, 3aJaHHbIe B BuIe AX = B, r1e A - MaTpuna
cucteMbl; B - cronber cBOOOAHBIX YJICHOB:

3 2 4 2 2 2
a) A= —4 3¢ B=@O@ 1a oom 0) A= I 1 B=
6 1 7 -3 3 0

4. HatiTu Ga3ucHble 1 00IIME PEIICHUS CUCTEM YPaBHECHUM:

X tx,+tx +x,= 2,
 +2x, —x; =5,
a) 0) @x, +2x,—x;+2x,=-2,
X, — X, —3x;, =—4. )
X=X, =X, = 2.
X, — X, +2x, +2x, = 18,
X, + X, —x, —2x, =4, _
Ha OOM B) r) -x,—x,+2x,=0,
L+ X, —x, +2x, =1,
X +x,+x,—2x, =1.

5. Haiitu ¢yHIamMeHTa bHBIE CHCTEMBI PELICHUH CUCTEM JIMHEHHBIX YPaBHEHUI:

X, +9x,+2x, = 0,
3x,+5x,—4x, +2x,= 0,
a) @2x,+4x,—6x,4+3x,=0, 0)

Lx, +17x, - 8x;+4x, = 0.

4x,+x,+x, =0,
x,+7x,+4x, =0,
X, +5x,+3x,=0.

X +x,—2x, +2x,= 0, X, +5x,+3x;, +2x, +x, =0,
3x,+5x,+6x,—4x,=0, X, +7x, +6x;+4x, +3x, =0,
0om B) r
4x,+5x,-2x,+3x, =0, X, +9x,+9x, +6x,+5x,=0,
X, +8x,+24x,-19x, = 0. 4x,+8x,+3x,+2x, = 0.

6. Camocmosmenvuas paboma Nel (n.4.2.2.).

Pazoen 2. Mamemamuueckuii anaiu3s

Tema 4. ®yHKIIUM OHOI NepeMeHHOM

3anamue 1.

Heas: nate 3HaHUS MOJOKEHUH M3y4yaeMOro Kypca M NPUBUTH HABBIKM NPUMEHEHHS MaTeMaTHYeCKHUX
METOJIOB PelIeHUs 3a/iadu, B TOM 4YHcIe, B chepe mpodeccnoHaIbHON A TETbHOCTH.

1. IloBTOpEeHHe ompeneNeHHd OCHOBHBIX HMOHATHH TeMbl B (JOpME KOHTPOJIBHOTO ONpoca W MpOBEpKa
CaMOCTOSATEIHHON paObOTHI IO BHIMIOJIHEHUIO TOMAIITHETO 3aJJaHHS.
2. OnpenenuTh 00NACTH CYIIECTBOBAHHS U 00JIaCTH 3HAUYCHHUH CIIENYIONNX (QyHKINNA:

2) y:\/?)x—x3 . 6) y=log(x’~4) . B) y=sin(vx)



Ha 0om T) y:\/z"'X_XZ ) §) y:10g210g4x ; e) y:sinnx

3. Hoctpouts rpaduk pynkmmn Y = AX +b, e a,bER.

4. Iloctpouts Tpaduku GyHKIHA:

a)y=—x"; 6) y=-2(x+3)* +1; B)yzi; r)y:il—2; n) y=log,(2x); €) y =sin2x;
X x—

2

Ha oom

4x -3
; 1) y=log, (-2);

X) =2+ 3’5 3) =20 +50-2 ) y=—3 1) y =
X x—1 2

M) y =log, (3-2x)*; H) y =-3sin2x.

2

5. Haitn:
1 X 2
flx)=—— flog] =X
a) flf(x)J , €CII 1-x ; 0) f(x) , €CIH x+1 ;
2
Ha Oom f(x) , €CIIU f<X+1)_X —3x+2
6. Haiitu:
2_ _ 2
)1m3x+5 6)1 3x+5;B) limzx le; r) lim2x . 1) lim x°—=2x
x— 5 x—5 @ (x—1) @8 x—8 02x —4x+4
Ha oom
3anamue 2.

Heﬂb: JaThb 3HaHUSA ITOJIOKCHUM HN3y4acMOrIro Kypca W IPUBUTH HABBIKW MPHUMCEHCHHUA MATCMATUYCCKHUX

METOZIOB PELIEHHs 3a/1a4, B TOM YHCIIE, B chepe NpohecCuoHaTbHON A TETbHOCTH.

1. TloBTOpeHne OmMpeeeHNI OCHOBHEIX MOHSATHNA TEMBI B (pOpMe KOHTPOJHLHOTO OIpoca W IPOBEpKa
CaMOCTOATEIHFHON PAaOOTHI 10 BHIMTOTHEHHUIO TOMAIITHETO 3a/IaHUs.
2. BBIYUCIUTE TIPeeIibl

x* -1 ) x*-1 x*-1
lim————— lim————— llmi
a) =0 2x? -x-1; g ~12x"-x-1; p oo )x? - x- 1

3. Haiitu npenensi:

2 x+1 x+1
a) lim 3x*+2 . 6) lim 2 +3‘ B) lim 4x+sinx )lm§
xW4x +x+1 7 10r® 274 3 XWx cosx ol@—x l-x

x+2xt -1
lim(vx* +1 —vx* li 1 —;
o) 1m( X -1); e) 1m\/> K) lim i — 2 1 x

Ha oom

52 —x°—15 23 443 . @1 6
» lim T ) dim S 0 lim o ) lim—
e _16 962" 43 R = YRS -3 x -9

M) liorpe(\/x—3 —/x+2).

4. Haiitn ipemeisl:

. sin4x . sinx® . ) 2 %
a) lim : 6) lim———; B) lim3x@rg2x; 1) lim@+— hm
) 90 gin 8x ) x 90 sin5 X ) x90 g ) .x@@% x% ) %




Ha Oom
5
: 3
¢) lim sin2x . %) lim tg 43x; 3) Tim S0% sin 5x %2 +1 % 'm§+ 3x %
90 x x90 10x @0 4 ¥0 +x

Tema 5. JuddepenuuaibHoe uCHUCTIEHHE

anamue 1.
Hennb: nate 3HaHWS MOJOXKEHUH HM3y4aeMOro Kypca W TPUBUTH HABBIKU NMPUMEHCHUS MaTEeMaTHYESCKHX
METOZIOB PeUIeHHS 33]1a4, B TOM YHCce, B chepe MpodhecCHoHaTbHON AeITEeTbHOCTH.

1. IloBTOpeHHe ompeneNieHHd OCHOBHBIX HMOHATHH TeMbl B (JOpME KOHTPOJIBHOTO ONpoca W MpOBEpKa
CaMOCTOSITEIBHOM PaOOTHI 1O BHIMOIHEHUIO TOMAIIHETO 3a1aHUsl.
2. Haiitu mpon3BOHEIC (DYHKITHIA:

sin? x +e

a)y=>5" “In’ x; 0)y= \/_ ; B) y=x"log, x; r)y——3,11)y 3xIn(l—x%);

Ha oom

e)y={1+e" +4/5; m)y:%; 3) y=e'\1-e”* +arcsine’.
I+x

3. Haittu mpouzBomHbIe GYHKIUN M BRIYUCIUTH WX 3HAYCHUS TIPU X = Xo:
a)y=+l+In’x; x,=1; 6) y=In(x ++/x* +12); x@dom y B) x=sin Y**; 2%.

4. HaiiTu 1epByIo U BTOPYIO IPOU3BOIHBIE (PYyHKLIWIA:

y:ln(tgxz) 1 dom y:5x+v(x—lnx)

5. Hatitn nuddepennuansl mepBoro nopsaka GyHKIHI:

yfm-léfﬂln%i‘l—z; x =arcsin °
X

6. Hatitn nuddepeHnmanbl BTOpOro mopsiaka GyHKITHI:
y=4x’ —Txhadom y =4,

7. HaliTi IpOM3BOAHBIE 1-TO MOPSAAKA QYHKIIHIA:
y=xehadom y =5

3anamue 2.

]_leJILZ JaTb 3HaHUsA IMOJIOXKCHUH HN3y4acMOIr'o KypCa U MPUBUTH HABBIKA MNPHUMCHCHHUA MATCMATUYCCKHUX
MCTOAOB pCHICHHUA 3a/ia4, B TOM YUCJIC, B C(bepe HpO(l)CCCHOHaHBHOfI ACATCIBbHOCTH.

1. IloBTOpEeHHE ompeneNieHHid OCHOBHBIX HMOHATHH TeMbl B (JOpME KOHTPOJIBHOTO ONpoca W MpOBEpKa
CaMOCTOSITEIBHOM PaOOTHI 1O BHIMOIHEHUIO TOMAIIHETO 3a1aHUsl.

2. Haiitu muddepeHiumanst BToporo nopsaka QyHKuii:
a) y =cos2xHa dom §)  *x3>%3; B) x= sin

3. MccnenoBats QyHKIMU U IOCTPOUTD UX Tpaduku

X 1 _ 34x

y=x+= y= /
a) x=1 ) X naoom a) 3x+1 ;¢ y=x"(1-3x)

4. UccnenoBaTh (DyHKIMH U IOCTPOUTH UX IPaUKH:



_x ’ 4
a)” :2xe"”2; 6)y T4 > . naoom Y =x* +2\/:,
5. Pemmuts 3agaun:
a) Terno ABKETCS MPAMOIMHEWHO 110 3aKoHy §(f) = (4t + 3)/(t + 4), rie s u3Mepsercs B MeTpax, a t — B
cexkyHaax. HaifTi ckopocTh M YCKOpEHHUE Tella B MOMEHT £ = 6.
0) Teno aBmXKeTCS MPSAMOIMHEHHO 110 3aKkoHY §(7). OnpenenuTb CKOpOCTh U YCKOPEHHE Teja B

YKa3aHHBII MOMEHT BpeMeHH fy: S(f)=1>-2¢*-t, naodom s(t)=Q2t+1)/(t+3); th=7.
Ha Oom

B) Tes0, GpOIIEHHOE BEPTUKAILHO BBEPX, JABMKETCS 110 3aKOHy h(f) = 9t - 21,
Haiitn HayanbpHYIO CKOPOCTH U YCKOpeHHe Tena (# = () 1 MaKCUMaJIbHYIO BBICOTY MOJbeMa, IPU KOTOPO
ckopocTh v(f) = 0.
6. Camocmosamenvuas paboma Ne2 (n.4.2.2)

Tema 6. UHTerpajibHOe HCHUCIEHHE

anamue 1.
Henw: nate 3HaHMS MOJOXKECHUH M3y4aeMOro Kypca U MPUBUTH HABBIKM MPUMEHEHHUS MaTEMaTHUCCKHUX

METOZOB pEUICHUA 3a/ia4, B TOM YHCJIC, B cq)epe HpO(I)eCCHOHaHBHOﬁ ACATCIBbHOCTH.

1. TloBTOpeHue ompeeNeHnii OCHOBHBIX IOHATHH TeMbl B (DOpME KOHTPOJIHHOTO OIpoca M IpoBepKa
CaMOCTOSATEIBHON paOOTHI IO BHIMIOJIHEHUIO JIOMAITHETO 3aaHHS.

2. HaiiTu Heonpe/ieIeHHbIE HHTErPAIbl METOIOM HEMOCPEACTBEHHOTO MHTErPUPOBAHHS
dx 3x% +1
f\/_3 -[xz(x2+1)dx
A ) ;

3. Pemmuts 3a1aun:

x—23x* +1 cos2x Yx +1)
a dx; 6 H dx; dx;
) iy g ) 0s” x €kn’ x wa  oom ") P\/; )
b x+2
i ekl

4. HaiiTu HeomnpeelIeHHbIe UHTETPajibl METOJIOM 3aMEHbI ITIEPEMEHHON

2
jz_xéldx fln_xdx jﬂdx
a) 1+x ; 0) X ; HaOoM B) x+1

fex54xdx

Ha 0om B)

5. Pemmts 3amaun:

2
a) dx ) 0) % dx, x=sint;
X2 +6x+5 1-x

Ha 0om
x 1 d
- . x _
B)%’t P r) Jg=l+e™.
ex x2 + 1
6. HaliTu HeonpeeneHHble HHTETPAJIbl METOAOM 3aMEHbI IEPEMEHHOM:

x dx 2 +2x°
a) —; 6) d ; B) gzzx dx; r) @dx— :
x +1 +3 Ha dom x°+9 08 2x

3anamue 2.



].le.]'lb: JaTb 3HaHUs IMOJIOKCHUM N3y4acMOIr'o Kypca U MPUBUTH HABBIKW MNPUMCHCHHUA MATCMATUYCCKHUX
METOAOB pCUICHUA 3a/ia4, B TOM 4YUCJIC, B C(bepe HpO(bCCCI/IOHaJ'H:HOI\/'I ACATCIBHOCTH.

1. TloBTOpEeHUE ompenesieHHI OCHOBHBIX NMOHSATHH TeMbl B (popMe KOHTPOJILHOTO OMpoca M MpOBepKa
CaMOCTOSITEIBEHOM PaOOTHI 1O BHIMOIHEHUIO IOMAIIHETO 3aaHusl.

2. HaiiTi HeonpeneneHHbIe HHTETPaIbl METOZOM HHTETPUPOBAHHUS 10 YACTAM:

X 1—-x
a dx; Sx g, . — dx.
>@; @ d o gpran D@

3. Haiitu HeompeeneHHbIe HHTETPAITBI OT PallHOHATBHBIX TPOOEH:

x*dx dx
Y @x—l)z(x+l)’ ) @x—l)(xz—x+l) ’
dx . x*—x Haoom
R @xz—l)(x+2) B T

4. HaiiTu HeomnpeieneHHble HHTETPAJIBI:

d
a) @(l —x) dx; 0) wn 3x dx; B) % 5

Ha 0om
In x dx
r) @(l+x2) dx; 2 x+1)° a, 2 1
5. Beuuciuth onpesereHHble HHTErPabl:
“Qlnx+1 ) ;
a) nx dx; 0) @nx dx; B) de—;
A i X +5x+1
Ha OoMm

1 3
r) @e"‘dx ; 1) @sinxcosx dx.
-1 -

3anamue 3.
Hennb: nath 3HaHUS TOJOXKEHUN WU3ydyaeMOro Kypca U MPUBUTH HABBIKK MPUMEHEHUS MaTeMaTH4ec-KHX
METOIOB PELICHMS 33/1a4, B TOM YHcie, B cdhepe MpodhecCHOHAIbHON ACITEIbHOCTH.

1. TloBTOpEeHUE ompeeNieHHI OCHOBHBIX NMOHSATHH TeMbl B (popMe KOHTPOJILHOTO OMpoca M MpOBEpKa
CaMOCTOSITEIbHON PaOOTHI 11O BHIMOJIHEHUIO TOMAIIIHETO 3aaHusl.
2. Haiitu muomanm ¢uryp, orpaHU4eHHBIX CIEIYIOIIUMH KPUBBIMU:

y:_X2+3’ Y=0 ' g oom y:_X2+4X’ y=2x

3. Haiitu rutomaan Gpuryp, OrpaHHUEHHBIX CIICTYIONMMH KPUBBIMH:
2 2 —,2 —
a) Y=X —2x, y=4x-x naoom V=X, y_\/;
6) y=x"+3, xy=4,y=2,x=0 Ha dom y=3+2x—x2, y=x+1.

&) y=1/x, y=%,X=2  aoem 2)V=X —2x+3, y=3x-1; 9)y=(x+1), y’=x+1.
4. BeaucanTh HECOOCTBEHHBIC HHTETPAITHI
0 5
dx J' dx
a 1+X2 6) 0 (X—1)2

5. Bbuncnute MHTErpaisl (€CIU OHU CXOIATCS):




o 1 o
a)@; 6)%; 6)63341')@
o N X X

1
Ha OoMm

@ o 5 3 1
2) , dx : 0) @_x dx; e) %; anC) %
oX +4x+9 D o N9 —x o VI=x

6. Camocmosmenvras paboma Ne3 (n.4.2.2.)

Tema 7. DyHKIMH HECKOJbKHX MepPeMEeHHbIX

anamue 1.
Henwb: nate 3HaHMS MOJOXKEHUH HM3y4aeMOro Kypca U MPUBUTH HABBIKM IPUMEHCHHUS MaTEMaTHUCCKHUX

METOZOB pEUICHUA 3a/ia4, B TOM YHCJIC, B C(bepe HpO(I)eCCHOHaIIBHOﬁ ACATCIBHOCTH.

1. TloBTOpeHue ompeeeHnii OCHOBHBIX TOHATHH TeMbl B (DOpME KOHTPOJIHHOTO OIpoca M IpoOBepKa
CaMOCTOSATEIBHON paOOTHI IO BHIMIOJIHEHUIO IOMAITHETO 3aaHH.

2 2
2. HaiiTi yacTHBIE IPOM3BOMHEIE (BYHKIMIT 1ByX epemennpix ~ Z2—X Y —COS XY
3. HaiiTi 4acTHbIe MPOU3BOAHBIC (DYHKLIHMA:

a)z=e""(2x-1); 6)z=xe’ +x”; 6) z=In\/x+)";

Y

Y w -
Ha dom 2) zz%rctg—+l§ 0) z=xye"; e)y =arcsin ——.
X /x2+y2

4. Tlonaras, 9To MPON3BOIbHAS (PYHKITHS f muddepeHpyemMa, IpoOBEPUTH CIEAYIONINE PABSHCTRA!
2
0z 0z ( b} 2 ) 2 0z 0z
y

—— —xy—+ 2:O =< 4+
ox 0dy na don Y ox Xyay R )

5. Haittu mpouzBonHbIe GYHKINN TIO 3aJJaHHBIM HaIlpaBIeHUIM /:

a) z=3x*-xy+y? [cocrasusger ¢ ockro Ox yron 60°.
6) z=x+y* [ — GuCCEKTpUCa EPBOro KOOPIAMHATHOTO yIJIa.
Ha 0om

6) z=5x%-3x-y-1BTouke M(2;1); I — npsimas MN, rae N(5,5).
6. Hailiti rpanuent GpyHkuuu z =f(x,y) 1 ero Momyib i GyHKIMN B yKa3aHHBIX TOuKax M:
T |z
M(E;\/;)-
a) z=7-x*-y*% MQ2;2) naodom 6) z=xye"™"; M(0;-1); 6) z=sin(x+y?);
7. Haiitn BennuuHy rpajuenTa QYHKIIMU B TOUKE M ( Xo,¥ O’ZO)

1
f(x,y,z)=——=——=, M(1,2,1)
\/X2+yz+z2 waoom  [Xoy,z)=xyz, M(1,1, 1)

3anamue 2.
Heﬂb: JaTb 3HAHUS HO.HO)KCHI/Iﬁ H3yqaeM0ro Kypca nu HpI/IBI/ITB HaABBIKHU HpI/IMeHeHI/IH MaTEeMaTH4YCC-KHUX
METOJIOB PelIeHus 3a/iayu, B TOM 4YHcie, B chepe mpodeccnoHaIbHON A TETbHOCTH.

1. IloBTOpeHue ompeneneHuii OCHOBHBIX MOHSATHH TEMBI B (JOPME KOHTPOJHHOTO OMpOCa M IMPOBEpKa
CaMOCTOSITEIbHON PaOOThI 10 BHIMOIHEHUIO TOMAIIIHETO 3a1aHusl.



2. UccnenoBath GYHKIMH HA SKCTPEMYM:
a) g=x’+y*+xy-4x-5y; 6) z=xp(1-x-y);
Haodom ) z=3x+6y-x2-xp+y’;2) z=e"%(x*+y).

3. UccnenoBars QyHKIMK HA YCIOBHBIN SKCTPEMYM:

a) z:l—i-l npu x+y=2; 6) z=x—y npu x° +y>=1;
x )y

x—y—4
V2

4. HailTh TOYKH JIOKAIBHOTO J3KCTpeMyMa (DYHKIIMHM ¥ TPOBEPHUTHh B HUX BHIMOJHEHHE IOCTATOYHOTO

Ha dom 6)z=xy’ pu x+2y=4; 2) z= mpu x° +y* =1.

YCIIOBHS 3KCTpEMyMa:

u=2x"—xy+2xz—y+y> +z°

[ (x,y)dxdy

5. Beruncnute ABOMHBIE UHTETpaNbl G [0 06JIacTh G , 32/[AHHOM rPAHALIAMHU
a) f(x,y):xy, G: {y=0, y=x, X:1}
2 2
6) f(x,y)=x+y", G: [y=x, y=x7|

Ha dom f(x,y)=x~y , G _ TpeyroabHuK ¢ Bepiunamu (1, 1), (4, 1), (4, 4).
6. Beraucnuth 1BOMHBIC HHTETPATIBI;

a) ©+ y*)dxdy, rae D orpaHudeHa NpsMBIME y =X, y =2x, y =—x+4.
D

0) @'dxdy, rae D orpanudeHa TunepOoiiof xy =1, oChbl0 aOCIHCC W TPSIMBIMH X =2, X = 3.
D

Ha oom

8) xdy, Tae D orpaHuueHa NMHHAMH y=¢', y=e>*, x =2.
D

2) @; +\/;)dxdy, rie D orpanuueHa mapaGonamu y=x’, y =4x" unpamoit x =2.
D

7.C IIOMOIIIBIO HBOﬁHOFO HHTEr'pajia HalTH miomanb, OrpaHMYCHHYIO CICAYIOIINMU KPUBBIMU!

xy=1, x+y=25 L4 00m y2:2x+1,y2:—2x+1

Tema 8. lndpepennuanbHble ypaBHeHUs!

anamue 1.
Henw: nate 3HaHUS MOJOXKEHUH HM3y4aeMOro Kypca U MPUBUTH HABBIKM MPUMEHEHHUS MaTEMAaTHUCCKHUX

METOZOB pEUICHUA 3a/ia4, B TOM YHCJIC, B C(bepe HpO(I)eCCHOHaIIBHOﬁ ACATCIBbHOCTH.

1. TloBTOpeHne ompeeNeHnii OCHOBHBIX TOHATHH TeMbl B (DOpME KOHTPOJIHHOTO OIpoca M IpoOBepKa
CaMOCTOSATEIBHON paOOTHI IO BHITMIOJIHEHUIO IOMAITHETO 33 [aHH.

2. Pents 3amauu:
IMokazath, uto GpyHkus y = 2tg(2x - 1) yaoBneTBopseT ypaBHeHuo y"' = 2yy'.

Ha 0om
IMoka3atk, uto pyskius y = (1 - x*/4)-cos x + (1 + x/4)'sin X yIOBIETBOPSAET yPABHEHUIO

3. CocraButh auddepeHraibHbIe ypaBHEHUS] CEMEHCTB KPUBBIX:



a) y=Ce"; 6) x*+Cy* =2yua dom Ky =4k ;p Ex(G ).
4. Pernts auddepeHmaibHble ypaBHEHH [IEPBOro MOPAIKA C PA3ACIIIOIUMUCS IIePEMEHHBIMU
' 2x 2 '
y== zy y+1:0 2 '_\/_ 2 _0
a) =1 g X ; naoom ¢) X Y ~VXCOS Y=
5. Ha#itm pemenus auddQepeHINaTbHbIX YpPaBHEHHH, YIOBIETBOPSAIONINX YKa3aHHBIM HadaJIbHBIM
YCJIOBHSIM:

a) (1+x°)y’de— (" =Dx’dy =0, y()=-1 6) (JJxy +/x)y@y=0, y()=1.

Ha 0oM B) x2(2yy01)=1, y()=0; r) ydx+ctgxdy=0, y%%—l.

6. Haittu oOmmue pemenwust quddepeHnaIbHbIX YPaBHEHHN TIEPBOTO MOPSIKA!

. y_]_

= ' yy= X 2 )
a) X X .6 Y~ xy=e Ha 0om 8) yrx y=x
3anamue 2.

Heas: nate 3HaHUS MOJOKEHUH M3y4aeMOro Kypca M NPUBUTH HABBIKM NPUMEHEHHS MaTeMaTHYeCKHUX
METOZIOB PELIEHHs 3a/1a4, B TOM YHCIIE, B chepe NpohecCuoHaTbHON A TETbHOCTH.

1. TloBTOpeHHe ompenelieHHid OCHOBHBIX HMOHATHH TeMbl B (JOpME KOHTPOJIBHOTO ONpoca W MpOBEpKa
CaMOCTOSATEIHHON paObOTHI TIO BHITIOJIHEHUIO IOMAIITHETO 3aJJaHHS.

2. Pemuth ypaBHEHUSA:

3
a) 4y@%=x—2; 0) 1—2xyy@y3y9 HA 0OM  8) y@y=ez"; 2) (y2+x)yQ1.
X y

3. Pemmuth ypaBHEHUS:

a) y®#-"0 6) @ @22 woon &) @R 90 ) @D
y X

4. PeuiuTh ypaBHEHUS:
a) yOZyQZy =0; 6)y02y@y =2e";

1
e +1

Ha 0om 6)y0y@6y=xezx; e)yeyzcosx; 0) yQ?ay@Zy:

5. Pemuth ypaBHEHUSA:

y@3,€ x+cosxpa don y W @sin’

6. Camocmoamenvuas paboma Ned (n.4.2.2.)

Pazoen 3. Teopuﬂ 6epoﬂmuocmei¢ u mamemamuueckas cmamucmuxka

Tema 9. Ciryyaiinble cOOBITHSA

3anamaue 1.

Ieap: 1aTh 3HaHUS NOJOKEHUN U3Y4aeMOT0 Kypca U MPUBUTHh HABBIKM PUMEHEHHS] MAaTEMaTUYECKUX
METOJIOB PEIIeHHs 33/1a4, B TOM YHCIIE, B cpepe mpodecCHOoHATbHON A TeTbHOCTH.

1. IToBTOpEHME OMpENEIICHN OCHOBHBIX TOHSATHIA TEMBI B (hOpMe KOHTPOJIHLHOTO OIpOoca M MPOBEpKa
CaMOCTOSATEIBHON Pa0OTHI ITO BHIMOIHEHUIO IOMAITHETO 3a/IaHHSI.

2. Pemuts 3amaun:

a) CKOJIbKHMH CIIOCOO0aMU MOXHO PACIOJIOKHTh Ha MOJIKE MATUTOMHOE COOpaHUE COUMHECHUI?

0) B maTemarnueckoM kpyxke 25 uwieHoB. HeoOxomumo u30path mpejicenaress, ero 3aMecTUTe,
penakropa cTeHraserbl M cexkpeTaps. CKOJIBKHMH CIIOCOOaMH MOXXHO 00pa30BaTh 3Ty PYKOBOISAIIYIO
YETBEPKY, €CIU OJHO JIUIIO0 MOXKET 3aHUMATh TOJIBKO OJTUH MOCT?



B) B paiionHol opraHuzanuy HeKoTopoil mnapTuM HacuuTbiBaercd 150 uneHoB. CKOMBKUMHU
croco0aMu MOXKHO U30path 6 eneraTtoB Ha Che3l.

Ha 0om

r) s monera Ha Mapc He0OXOAMMO YKOMILJIEKTOBATH IKHUITaX KOCMHUYECKOro KOpaldiisi B cOCTaBe:
KOMaHJIUp Kopalisi, TEepBBIH IOMOIIHUK, BTOPOH IOMOIIHHK, JBa OOpTHHXXCHEpa M OJIMH Bpad.
Komangnass tpolika MoxeT OBITH OTOOpaHa W3 25 JeT4uMKOB, 2 OopTHHXeHepa — u3 uucina 20
PABHOIICHHBIX TEXHHYCCKHUX CIEIMAINCTOB, a Bpad — U3 uyucia 8§ MeaukoB. CKONBKUMH CIIOCO0aMu
MOKHO YKOMILIEKTOBATh SKHUITaX KOpaoss?

1) Ha TpenupoBke 3anumarorcst 12 6acker60smcToB. CKONBKO MOXKET ObITH 00pa30BaHO TPEHEPOM
Pa3HbIX CTAPTOBBIX ISITEPOK?

3. Pemute 3anaun:

a) U3 xononp! kapT (36 KapT) HayAauy BBIHUMAIOTCS OfiHA KapTa. HaliTu BeposiTHOCTB TOTO, UTO OHA
OKaQKETCSI Ty30M.

0) YeTbipeM Urpokam paznaercsi MopoBHY Konoaa u3 36 kapt. OnpenenuTs BEpOSTHOCT TOTO, YTO
KaX/IbIil UTPOK TOTYYHJI KapThl TOJIBKO OHOM MacTH?

Ha 0om

B) B ypue 30 mapos: 10 kpacHbIX, 5 cuauX u 15 0enbix. HalT BEpOSITHOCTD MOSBICHUS ITBETHOTO
nrapa.

r) 13 konomel kapt (36 kapT) Haynady BBIHUMAIOTCS TPU KapTbl. HalTH BEpOSTHOCTH TOTO, YTO
Cp€an HUX OKAXETCA TOJILKO OAWH TY3.

4. Pe3ynbTaThl OLICHKHU MOATOTOBKH TPYIII IO MaTeMaTHKe PUBEICHBI B TA0HIIE:

Orenka "OrayHo" "Xopoo" "YroB." "Heynos."
KomuuecTso rpynn 18 23 15 3

OnpenenuTh CTAaTUCTUYECKYIO BEPOSTHOCTH (YAcCTOTy) MOJIyYEHHs OLEHKH "XOpomio", a Takke
OLICHKH HE HMKE, YeM "XOpOoIo" M MOJIOKUTEIBHON OLIEHKH JTF000H TpyIIOH.

5. PemmuTh 3amaun:

a) CJ0BO COCTaBNIEHO M3 KapTO4yeK, Ha KaXJOM M3 KOTOpBHIX HamucaHa oaHa Oyksa. KapTouku
CMELIMBAIOT U BBIHUMAIOT 0€3 BO3Bpara 10 OIHOH.

Haiitn BeposSTHOCTH TOTO, YTO KapTOYKH ¢ OyKBaMH BBIHUMAIOTCSl B IMOPSAKE CIIEIOBaHUS OYKB
3aJIaHHOTO CIIOBA: a) «COOBITHEY; 0) «CTATHCTHKA»?

0) Haymauy B34ThIi TeneoHHBIN HOMEDP COCTOHT U3 5 udp.

KakoBa BepoATHOCTB TOTO, YTO B HEM Bce LU(PHI: pa3NuyuHble; OJMHAKOBBIE; HeUeTHBIE. M3BecTHO,
9TO HOMEp TeJedoHa He MOKET HAYMHATHCS C U(PHI HOJB.

Ha Oom

B) IlatuToMHOE coOpaHMe COYMHEHHI pPacIONOKEHO Ha TOJNKe B ciaydaiiHoM mopsjake. Kakxosa
BEPOSATHOCTH TOTO, YTO KHUTHU CJIEBa HAMPaBO B MOPsAKe Hymepanuu ToMoB (0T 1 1o 5)?

r) Cpemn 15 mammouek 4 crangaptHbie. OTHOBpPEMEHHO OepyT Haymady 2 JaMmodku. Haiitu
BEPOSITHOCTB TOT'O, YTO XOTS OBl O/IHA U3 HUX HECTaHIapTHAS.

6. Cpenu 25 cTyneHTOB, U3 KOTOPBIX 15 NeByllIEK, pa3birpblBalOTCS 4 MPUITIALLIEHUS HA JUCKOTEKY,
MpUYEM KaKIbIH MOMKET BBIMTpaATh TOJNBKO OJAUH Owminer. KakoBa BepoATHOCTb TOTO, 4YTO Cpeau
obnanaTeneii Ounera OKaxXyTcs a) TOJIBKO IEBYIIKH, 0) TOIHKO FOHOIIHN?

Ha 0om

KakoBa BeposTHOCTh TOTO, UTO Cpe/iu O0JIaaTesicii OuneTa OKaKyTCs BE ACBYIIKU M JIBOC FOHOIIICH?
6. Perute 3agaun:



a) CKOJIBKO TPEX3HA4YHBIX YMCENl MOXHO COCTaBHTh W3 nudp 1, 2, 3, 4 u 5, ecnu uudpsl MOTYT
noBTopaTkcs? [Ipu ycnoBun, uto Hu oaHa Hdpa He MOBTOpsieTCs?
0) CKOJBKO TISITU3HAYHBIX YHCEN MOXKHO COCTaBUTh U3 mudp 0, 1?7

Ha oom

B) B mpomaxy mnoctynmwiu OTKpbITKM 10 pasHbeix BHIOB. CKONBKMMH CIIOCOOaMH MOXKHO
obpazoBaTh HA0Op U3 12 OTKPBITOK? U3 8§ OTKPHITOK?

) CKOJNBKO MATH3HAYHBIX YHCET MOXKHO COCTaBUTH U3 Ludp 1, 2, 3, ecnu gomycKaeTcsi TOBTOpEHHE
TUX uudp?

7. Pewumy 3a0auu:

a) Y4acTHUKH KepeObEeBKH TAHYT U3 SIIUKA XETOHBI ¢ HoMepamu oT 1 10 100. Haiitu BeposiTHOCTB
TOTO, 9TO HOMEP TEPBOr0 HAyAady M3BICYCHHOTO KETOHA HE CONEPKUT MUMPHI 5.

0) B smuke 90 crangapTHeix 1 10 HecTaHmapTHHIX Aetaneld. KakoBa BEpOSTHOCTH TOTO, YTO CPEIH
10 Hayrag BEIHYTHIX JeTanell OpakOBaHHBIX HE OKAKETCS?

Sanamue 2.

Ienb: nate 3HAHUS MOJIOKEHUH U3y4aeMOro Kypca M MPUBUTH HABBIKM IPUMEHEHHS MaTeMaTHIECKIX
METO/IOB pelIeHHs 3a1a4, B TOM UHCIIe, B cepe mpodeccnoHaIbHON A TEIbHOCTH.

1. TloBTOpEHHe onpeaeneHnii OCHOBHBIX MOHITHI TeMBbI B ()opMe KOHTPOJIBLHOTO ONpoca M MpoBepKa
CaMOCTOSATEIbHOM pabOTHI MO BHITOIHEHHUIO JIOMAIIHETO 33/IaHHSL.

2. Pemuts 3aga4u:

a) Mmeercst kopoOka C JEBATHI0 HOBBIMH TEHHHCHBIMH MsA4yaMu. [l urpsl OepyT Tpu Ms4a, a
MOCIIe UTPHI KNAaayT ux oopatHo. [Ipu BeIOOpe Msueil urpaHHbIEe OT HEMTPAHHBIX HE oTiHyaroTcs. Kakosa
BEPOSITHOCTH TOTO, YTO IOCJIE TPEX UI'P B KOPOOKE HE OCTAHETCS] HEUTPAHHBIX MSAYEH?

0) B oxnoit rpymme 18 cTyaeHTOB, U3 KOTOPHIX 9 ydarcs Ha «OTIHYHO». B apyroit — 16 cTyneHTos,
U3 KOTOPHIX Ha «OTIMYHO» yuaTca 4. M3 kakmoil rpynmsl cily4aiHBIM 00pa3oM BBIOpalid MO OXHOMY
crynenty. KakoBa BepOATHOCTH TOTO, YTO @) CTYAEHT KaXIOW TPYIIbl YYUTCS HA «OTIMYHOY; 0) 00a
y4arcs Ha «OTIIMYHO»?

B) Crynent 3HaeT 20 u3 25 BONPOCOB NMPOrpaMMBl. 3aueT CUMTAETCS CHAHHBIM, €CIH CTYACHT
OTBETUT HE MEHee 4eM Ha 3 u3 4 IOCTaBICHHBIX B OWieTe BOIPOCOB. B3MITHYB Ha mepBhIi BOIpOC,
CTYACHT TIOHSUI, 9YTO OH ero 3HaeT. KakoBa BEpOSATHOCTH TOTO, YTO CTYACHT: a) CIACT 3a4eT; 0) He CIacT
3a4erT?

Ha 0om

r) 13 smuka, comepskamero 5 map o0yBH, U3 KOTOPHIX TPH Mapbl MY>KCKOH, a JIBE Tapbl — )KEHCKOH,
TIepeKIaAbIBAIOT HayJAady 2 Maphl OOyBH B IPYTOH SIMUK, COAEPKAIMMNA OAMHAKOBOE KOIMYECTBO Tap
KEHCKOM M MYKCKOH 00yBH. KakoBa BEpOSTHOCTH TOTO, YTO BO BTOPOM SIIUKE ITOCJIE 3TOTO OKaXETCs
OJIMTHAKOBOE KOJIMUYECTBO AP MY>KCKOHM U KEHCKOH 00yBH?

n) Jlns mpoBeneHUs cOpeBHOBaHMS 16 BOJCHOONBHBIX KOMaHJ pa30OMTHI MO JXKPeOWIO HA JIBE
MOArpymnmel (M0 BOCEMb KOMaHJ B Kaxoil). HaliTh BepOSATHOCTH TOTO, YTO JIBE HaMOOJEe CHILHBIC
KOMAaHJIbI OK)XyTCSI: B Pa3HBIX MOATPYIINIAX; B OJTHOW IMOATPYIITIE.

3. PenmTs 3amauu:

a) BeposiTHOCTB TOTO, YTO CTYIEHT CAACT MEPBBINA 3K3aMeH, paBHa 0,9; Bropoit — 0,9 Tpetuit — 0,8.
HatiTi BeposSITHOCTB TOTO, YTO CTYICHTOM OYIyT CIaHBI: TOJHKO BTOPOH 3K3aMEH; TOJIBKO OJMH JK3aMEH.

0) IIpubop, paboTaroiuii B TCUCHUE BPEMEHH f, COCTOUT M3 TPEX Y3JIOB, KaKIbIA W3 KOTOPBIX
HE3aBUCHUMO OT APYIrUX MOXKCT 3a 3TO BpEM:A BBINTH U3 CTpOH. HeI/ICHpaBHOCTB XO0TA 6I)I OJHOTO Yy3Jj1a
BBIBOJUT MPHOOP U3 CTPOS HETHKOM. BepoaTHOCTh 0e30TKa3HOl paboTHl B T€UEHHE BPEMEHH f IIEPBOTO
y3na paHo 0,9; Broporo — 0,95, a tpersero — 0,8. HaliTu BEpOATHOCTH TOTO, UTO B TCUCHUE BPEMCHH #
puOOp BBIMIET U3 CTPOSL.

Ha 0om



B) BeposTHOCTE TOTO, 4TO CTYACHT CIACT MEPBHIi Sk3ameH, paBHa 0,9; BTopoit — 0,9 Tpertuii — 0,8.
HaliTi BEpOSITHOCTH TOTO, YTO CTYyJCHTOM OYAyT CIaHbl: TPH 3K3aMEHa; 0 KpaliHe# Mepe, JiBa SK3aMEeHa;
XOTsI OBl OJIMH DK3aMEH.

r) CTyleHT pa3bICKMBACT HYXKHYIO eMy (OpPMyJy B TpPeX CIPaBOYHHKAX. BepoOsSTHOCTH TOTrO, YTO
(hopMyIa COEP>KUTCS B IIEPBOM, BTOPOM M TPEThEM CIIPAaBOYHUKAX, paBHA cooTBeTcTBeHHO 0.6, 0.7 1 0.8.
Haiit BepossiTHOCTB TOTO, 9TO 3Ta (hOpMyJIa COAEPKUTCI HE MEHEE YeM B IBYX CIPaBOYHHUKAX.

4 PemuTh 3a7a4y.
Ha monke crout 10 KHUT, cCpei KOTOPBIX TPH KHUTH MO TEOPHH BeposTHocTel. Haymauy Gepyrcst
Tpu kHHTU. KakoBa BEpOSTHOCTH TOTO, YTO CPEIU OTOOPAHHBIX €CTh XOTs OBl OJIHA KHUTA 10 TEOPHUHU
BEpOSATHOCTEH?
Ha Oom

Ha cBszke 5 wmroueit. K 3aMKy mOAXOOUT TOJMBKO OAMH KJ0Y. HallTH BEpOSTHOCTH TOTO, YTO
notrpeOyercss He Ooyiee JBYX TOMBITOK OTKPBITH 3aMOK, €CJIM ONPOOOBAaHHBIN KIIOY B JTATBHEHIINX

HCIBLITAHUAX HE YHaCTBYCT.

5.Pemnts 3a1ady.
Io pe3ynbraTamM NpOBEPKH 3a4€THBIX PA0OT 0KA3aj0Ch, YTO B IEPBOM TpyIie Moay4yuin 3auet 20
ctynertoB u3 30, a Bo BTopoii 16 u3 32. KakoBa BepoATHOCTH TOTO, YTO Hay[ady BHIOpaHHAas 3a4TeHHAs
paboTa IPUHAIIS)KHUT CTYJACHTY TIEPBOH TPYIIITHI?

Ha Oom
JIBa cTpenka crenany 1Mo OMHOMY BEICTPENY B OJHY M Ty K€ MHIIEHb. BeposTHOCTh Tonaganus B
MHUIIICHB JUIS TepBoro ctpenka paBHa 0,8, a misa Broporo — 0,5. B Muiienu okaszaiack oHa nmpoOOHHA.
HatiTi BepossiTHOCTB TOTO, YTO MPOOOMHA MPHHAJICKHUT BTOPOMY CTPEIIKY .

6.Pemmts 3amady.
B cembe nBOE neteid. MI3BecTHO, 9TO OJIMH M3 HUX MaJbuK. KakoBa BEpOSTHOCTE, UTO 00a peOeHKa

— MaJIBYUKA?

7. Pemiuth 3aa4u:

a) Cpenn ximeHToB Oanka 80% sBistroTcst (msndeckumu aumamu u 20% — ropuamdeckumu. U3
MPAaKTHKH W3BECTHO, 4TO 40% BCex omepariuii MpUXOANTCS Ha JAONTOCPOYHBIE PACUeThl, U B TOXKE BpeMs
13 OOIIEro Yucia Omepallyii, CBI3aHHbBIX ¢ (u3ndeckuMu Jmiamu, 30% MpUXOTUTCS Ha OITOCPOYHBIE
pacueTsl.

KakoBa BEpOSTHOCTH TOTO, YTO HayJladyy BHIOPAHHBIN KIIMEHT SIBJIACTCS HOPUIUYCCKHM JIUIIOM U
OCYIIECTBIISICT JJOJITOCPOYHBIHN pacueT?

0) bpak B mpoxykmnuu 3aBojna BciencTBue nedexra A coctamisieT 4%, a Beneactue nedekra B —
3,5%. I'omHas mpoIyKIus 3aBoja cocTaBisieT 95%.

HaiiTi BeposTHOCTH TOTO, WTO: a) CpeAr MPOAYKIWH, He oOmamaromel nedekToM A, BCTPETHTCS
nedext B; 6) cpean 3a0pakoBaHHOM 110 MPU3HAKY A MPOAYKIIUN BCTpeTHTCS AeekT B.

Ha 0om

B) BeposiTHOCTH TOTO, YTO CTYAEHT caacT SK3aMeH mo aucuuiuimae A, paBHa 0,8. YcmoBHas
BEPOSITHOCTh TOTO, YTO CTYAEHT CAACT 3K3aMeH o aucuuminHe B pasna: 0,6 mpu ycioBHM, 4TO OH
9K3aMeH o aucuuiuimHe A caact; 0,5 npu ycioBuu, 4yTo — He caacT. HeoOxonuMo HalTH BEpOSITHOCTh
TOrO, YTO 5K3aMeH XOTS OBl MO OAHOW M3 JABYX AMCUMIUIMH CTYAEHT: ciacT; He cAacT. OmpenennTb
SBIISIFOTCS JIU COOBITUS — cllada SK3aMEHOB 110 JUCLUIITUHaM A 1 B He3aBHCHMBIMU?

r) B marasune npopatorcs 10 TeneBU30poB, 3 U3 KOTOPHIX UMEIOT AedekTsl. KakoBa BeposSTHOCTD
TOr0, YTO TIOCETUTEIIb KYITUT TEJICBU30p, €CJIU Ui BBIOOpA TejeBu3opa 0e3 ne(eKTOB MOHAJA00UTCs He
0oJjiee TpeX MOMBITOK?



8. Pemnts 3amaun.

a) B ToproByro ¢upMy mocTynmiam TeiaeBH30pHI OT TpeX IMOCTaBIIMKOB B OTHomieHWH 1: 4: 5.
[IpakTuka nokasana, 4YTo TeIEBU30PHI, HOCTYHAIOIIUE OT 1-ro, 2-T0 ¥ 3-r0 MOCTaBIIMKOB, HE OTPEOYIOT
peMOHTa B TEYCHHWE TapaHTUHHOTO CpOKa COOTBETCTBEHHO B 98%, 88% wm 92% cmywae. Haiitu
BEPOSITHOCTh TOTO, YTO MOCTYNHUBIIMK B TOPTOBYI0 GUPMY TEJICBH30p HE MOTPeOyeT peMOHTa B TECUCHHE
rapaHTuiHoOro cpoka. IIpogaHHbIil TeneBU30p MoTpedoBaI PEMOHTa B TEUEHUE rapaHTUIHOTO cpoka. Ot
KaKOr'o ITIOCTABIINKA BEPOATHEE BCETO IOCTYIIMI 3TOT TEJIEBU30P?

0) CrpaxoBass KOMIIaHHUS pasZeiisieT 3aCTPaXxOBaHHBIX KIMEHTOB MO KiaccaM pucka: | — manbrid
puck, Il — cpennuit, 111 — Goxpmoi puck. Cpean 3tux kiuentos: 50% — mepBoro kiacca pucka, 30% —
BTOpOTO U 20% — TpeThero. BeposaTHOCTh HEOOXOMUMOCTH BHIIIAYMBATH CTPAXOBOE BO3HATPAXKICHUE IS
nepsoro kiacca pucka passa 0,01, sroporo 0,03 u Tpetsero — 0,08.

KakoBa BeposSTHOCTH TOTO, YTO: 3aCTPaxOBaHHBIA KIMEHT MOIYYUT JACHE)KHOE BO3HArpa)KIeHUE 3a
MIEPHUOJ CTPAXOBaHUS; MOMYUYUBIINN JIEHE)KHOE BO3HATPAXKACHNE 3aCTPAXOBAHHBIA KIIMEHT OTHOCHTCS K
rpyIie Majoro pucka?

B) B ypHe nBa GenbIx u Tpu uepHBIX 1apa. J[Ba Urpoka Mo ouepear BHIHUMAIOT U3 YPHBI 110 Iapy,
He BO3Bpallas ux oOparHo. BeIMrphIBaeT TOT, KTO paHblIe BHIHET Oenblii miap. HaiiTu BeposTHOCTH TOTO,
YTO BBIMIPACT NEPBBIA UTPOK.

r) JIBa pyKoBOIWTENS MJIAHMPYIOT CO3[aTh COBMECTHOE NpEANpHsITHE, €Cld B TeueHHe roja
Ka)XJIOMy M3 HUX ynaercsi ¢()OpMHPOBATh CBOIO JIOJI0 HAYaIbHOTO KaluTajia. BepoaTHOCTH 3TOro paBHBI
cootBercTBeHHO 0,4 1 0,7. [lo mcTeyeHnn roma BBISICHHIIOCH, YTO COBMECTHOE MPEONPHUATHE HE MOXKET
ObITh co3maHo. KakoBa BEpOSTHOCTH TOTO, YTO KaXIbIH YYAaCTHHK CyMENl HAKOMHTH CBOIO JIOJIO
HavyaJbHOTo Kanuraia?

Ha 0om

n) B maHHBIA paiioH M3IENUS IMOCTaBIAIOTCS TpeMs (upMamu B cootHomenmn 5:8:7. Cpemu
MIPOIYKITUH TIEPBOH (pUpMBI cTaHAApTHBIC M3nMenus cocTaBistioT 90%, Bropoit — 85%, Tperseit — 75%.
Haiftu BeposTHOCTH TOro, 4YTO: a) NPUOOPETEHHOE U3MENUE OKAKeTCs HECTaHIApTHHIM; O)
NPUOOPETEHHOE M3JEJINEe OKa3aJoCh CTaHAApTHbIM. KakoBa BEpOSTHOCTH TOTO, YTO OHO H3TOTOBIICHO
TpeTbeil hupmoii?

e) Bes mpomykums mexa mposepsieTcss AByMsT KOHTpOJIEpaMM, IPUYEM TIEPBBI  KOHTPOJIED
npoBepsieT 55% uznenuit, a BTOpoil — ocTajabHbe. BEPOSTHOCTH TOTO, YTO MEPBHIN KOHTPOJIEP MPOITYCTUT
HecTaHaapTtHoe uzzaenue, pasHa 0,01, a Bropoit — 0,02. B3droe Haymady uzzenue, MapKUpPOBaHHOE Kak
CTaHAAPTHOE, OKAa3aJoCh HECTaHAApPTHBIM. HallTu BEpOATHOCTH TOTO, YTO 3TO M3IENIHE HPOBEPSIIOCH
BTOPBIM KOHTPOJIEPOM.

k) 13 ypHBI comepskaleil Tpu OenbIX W MSATh YEPHBIX IIApPOB, ABA YEIOBEKA BBIHYIM HOOYEPETHO
no mapy (6e3 Bo3BpauieHus1). KakoBa BEpOsSTHOCTb TOT0, YTO MEPBBIM BBIHYJ O€JbIil 1Iap, eciau BTOPOH
BBIHYJ YEPHBIN?

3) JlBa cTpeska MOOYEpPENHO CTPENAIOT MO MHIICHH J0 NEepBOro mHomagaHus. BepostHocTh
ToTaganus sl iepBoro crpenka pasHa 0,2, a ans Broporo — 0,3. KakoBa BeposSTHOCTH TOTO, UTO MEPBBIN
crenaeT OoNblIe BHICTPEIOB?

Tema 10. Cayuaiinbie BeJIUYHHBI

3anamaue 1.
Henn: 1aTh 3HaHHS MOJIOKEHUN M3y4aeMOTO Kypca M MPUBHTH HABBIKU TMPUMEHEHHUS MaTeMaTHICCKHX
METOJIOB PELIeHUs 33/1a4, B TOM YHCIIE, B cpepe nmpodecCHOHATBHOM IS TeIEHOCTH.

1. IloBropeHue ompeneneHUii OCHOBHBIX HMOHATHH TeMBI B (pOpME KOHTPOJIBHOTO ONpOCa U IPOBEpKa
CaMOCTOSATETBHOM PaOOTHI MO BHIMOIHEHHUIO JOMAIIHETO 33/1aHHUSL.

2. Pemmts 3amaun:



a) BeposiTHOCTH TOTO, YTO CTYACHT CIACT CEMECTPOBEII SK3aMeH B CeCCHIo 1o auciuiuiniaM A u b,
paBubl cootBeTcTBeHHO 0,7 1 0,9. COoCTaBUTh 3aKOH pachpeeieHNsT YMciIa CEMECTPOBBIX IK3aAMEHOB,
KOTOpBIE CIIACT CTY/ICHT.

0) Jlana ciyuaiinas Benmuuuna X:

Xi -1 1 2
Pi 0,5 0,4 0,1

HaiiTn 3aKoH pacrpenenenus ciy4aiiHbix Benmuuns: a) Y= 0,5X; 6) Z = X°.

[loctpouts @yukyuio pacnpedenenusn, HaAUMU MaAMeMAmMUecKoe OdNcudanue, OUCHEPCUr0 U
cpeoHeK8aopamuieckoe OmKJIOHeHUe UCXOOHBIX U NOTYYEHHbIX CLYYAHbIX 6EIUUUH.

3. Pemmts 3agaun:

a) BeposATHOCTE mopakeHUsI BUPYCHBIM 3a0oJeBaHNEM KycTa 3eMisiHuku paBHa 0,2. CocTaBUTH
3aKOH pacHpeieNIeHUs] YMCiIa KyCTOB 3eMJITHUKH, 3apaKEHHBIX BUPYCOM, M3 YETHIPEX MOCAXKEHHBIX
KYCTOB.

0) KuimenTsl OaHka, HE CBsI3aHHBIC JPYr C JPYyroM, HE BO3BPAINAIOT KPEAUTHl B CPOK C
BeposiTHOCTHIO 0,1. CocTaBUTh 3aKOH paclpelesieHHs YKCiIa BO3BPAILCHHBIX B CPOK KPEOUTOB U3 5
BbIIaHHBIX. HaliTn MaTemaTiueckoe OXXuIaHue, JUCIIEPCUIO U CpEeJHEE KBAAPaTHUECKOe OTKIOHEHHUE
3TOM CIly4alfHOW BEIHYHMHBI.

B) B Ounere Tpu 3amaun. BeposaTHOCTh NpaBUIBHOTO pelIeHHs MEpBOii 3anaun pasHa 0,9, BTopoit
— 0,8, Tpetbeii — 0,7. CocTaBUTh 3aKOH paclpeieCHUS YKCIia MPAaBUIIBHO PEIICHHBIX 33724y B Ouiere
Y BBIYUCIIUTh MaTEMaTH4YECKOE OKUaHUE U AUCIIEPCUIO ATOH ClyyailHON BETMYMHBI.

r) Ciyuaitaple Benmu4uHbI X ¥ Y HE3aBUCHMBI 1 IMEIOT OAWH M TOT K€ 3aKOH paclpeeeHus:

3HaueHue — X; 1 2 4

BepositHOCTE — p; 0,2 0,3 0,5

CocTaBHTh 3aKOH pacIipeneicHus cydaiHbIX BenwmanH 2X u X+Y. Yoenutscs B ToM, 9T0 2X #
X+Y, no M[2X] = M[X+Y].

Ha 0om

1) CTpelok BeIeT CTpenhOy 10 IeNIA ¢ BEPOSTHOCTHIO MOMagaHsI TPy KaxaoM BeicTperne 0,2. 3a
KaXJI0€ TIOTIaJaHue OH ITOJIyYaeT 5 OYKOB, a B CIIydae IMpoMaxa O9KOB eMy He HauucIIsioT. COCTaBUTh
3aKOH pacrlpefeNeHuss YUCJIa OYKOB, NOJYYCHHBIX CTPEIKOM 3a 3 BBICTpeNa, W BBIYUCIUTH
MaTeMaTHIeCKOe OKUIaHUe dTOW CITyYailHOW BETMIUHBI.

¢) KontponpHas pabora coctout u3 Tpex BompocoB. Ha kaxiplii BOmpoc MpUBEACHO 4 OTBETA,
OJIUH U3 KOTOPBIX MpaBWIbHBIA. COCTABUTH 3aKOH PaCIpEICICHUs YUCIa MPaBUIBHBIX OTBETOB MPHU
MPOCTOM yraablBaHuM. HalTh MaTeMaTH4YecKoe OXUAAaHUE M JUCIEPCHUI0 3TOW CiydailHOU
BETTUYMHEI.

) HaliTi 3aKoH pacmpeneneHusi 4ncia MakeToB TPeX aKIWi, M0 KOTOPHIM BlaeiblleM OyaeT
TIOJIYYCH JTOXOJ, €CITU BEPOSTHOCTH MONYUYCHHS T0XO0a IO KaXXJIOMy U3 HUX paBHA COOTBETCTBEHHO
0,5, 0,6, 0,7. HaiiTu MaTemaThyeckoe OXHUAAHWE U IUCIEPCUI0 NAHHOM CIy4allHOM BEJIUYMHBI,
MTOCTPOUTH (DYHKITHIO pacTpe/ie]ICHHS.

3) JlBa cTpenka caenany o JBa BHICTpPENia MO MHUIICHH. BeposSTHOCTh MOmajaHus B MUILICHb VIS
riepBoro crpenka pasHa 0,6, s Broporo — 0,7. Heo0xoamumo: coCTaBUTh 3aKOH pacrpeieleHus 00IIero
yyciia ONAAAHUHI; HATH MaTeMaTHYECKOE OXKHUIAHUE U JUCIIEPCUIO 3TOM CIIy4aliHON BEJIMYMHBI.

3anamue 2.
Menb: n1aTh 3HAHUS MOJNIOKEHUN H3y4aeMOT0 Kypca W IMPUBUTH HABBIKU MPUMEHEHHUS MaTeMaTHUYeCKUX
METOJIOB PEIICHHS 3aj1a4, B TOM YHcIIe, B cepe MpodhecCHOHATBLHOM A TeTbHOCTH.

1. [NoBTOpEeHUE OMpEEICHHUIH OCHOBHBIX MOHATHH TEeMbI B (DOpME KOHTPOJBHOTO OMpOCca W MpPOBEpKa

CaMOCTOSITCIIBLHOM pa60TBI 110 BBIITOJIHCHUIO JOMAIIHETO 3aJaHusA.



2. Pemutsb 3aauu:

a) W3 maru rtBO3muk naBe Oenmbie. COCTaBUTH 3aKOH paclpeieicHHs W HalTh (DyHKIIHIO
pacripenenicHusl CIIy9aliHON BEJIMYWHBI, BBEIPAKAIOMIEH YHCIO OENBIX TBO3IAWK CPEOH JIBYX
OJTHOBPEMEHHO B3SITHIX.

0) Dx3ameHaTop 3aJaeT CTYIEHTY BOIPOCHI, TIOKa TOT MPAaBWJIBHO OTBe4aeT. Kak Tombko 9mcio
MIPaBHIIBHBIX OTBETOB JOCTHUTHET YEThIpeX JHOO CTYyNEHT OTBETHT HEMPaBHIBHO, IK3aMEHATOp
IIpeKpaniaeT 3aJaBarh BOMPOCH. BeposaTHOCTH MPaBHIILHOTO OTBETA HA OJJMH BOIPOC paBHa 2/3.

CocTaBUTh 3aKOH pacrpeieseHus Yrciia 3aIaHHbIX CTYJICHTY BOIIPOCOB.

B) JlaHbl 3aKOHBI pacHpeeeHHs] IBYX HE3aBUCUMBIX CITydalHBIX BeauuuH X U Y:

Xi

0

1

3

b

0,2

0,5

?

Vi

2

3

P

0,4

?

Haiitn BepoATHOCTH, ¢ KOTOPBIMH CilydailHble BEJIMYMHBI MPUHHMMAIOT 3HAueHHE 3, a 3aTeM
COCTaBHTH 3aKOH pacrpeAesieHus ciydailHod BenuauHbl 3X - 2 Y1 MpoBepUTH BHIIOIIHEHHE CBOWCTB
MaTeMaTUYECKUX OKUJAHUNA U TUCTIEPCUIA:

M[3X-2Y]=3M[X] - 2M[Y], D[3X-2Y]=9D[X] + 4D[Y].

r) [luckpeTHas cirydaitHas BenmnauHa X 3a/1aHa PSIOM paclpeaeiieHus

X; 1 2 3 4 5
D; 0,2 0,3 0,3 0,1 0,1

Haiitu yciioBHYy10 BEpOSTHOCTD COOBITHA X< 5 IpH yciIoBUH, 4To X > 2.

n) CrydaiiHas BenmuumHa X, cocpefoTodyeHHas Ha wHTepBaie (1;4), 3amaHa KBaapaTHYHOU
¢ynxuumei pacnpenenenus F(x) = ax? + bx + ¢, umeronieit Mmakcumym npu x = 4. Halitu napameTpbl
a, b, ¢ ¥ BBIYMCIUTE BEPOSITHOCTH NONAAAHUA ClIydaifHo# BennunHel X B uHTepBai [2;3].

Ha 0om

e) Kaxnpiii moctymarmuii B MHCTHTYT AOJDKEH CAATh 3 9K3aMeHa. BeposSTHOCTH ycmemrHon
cnauu nepBoro 3kx3amena 0,9, sroporo — 0,8, Tperbero — 0,7. Caenyromnuii 3x3aMeH MOCTYAIONIINAN
CIaeT TOJBKO B CIy4yae YCHEIIHOW caauu npeabiayiiero. CoOCTaBUTh 3aKOH pacIlpeiesicHUsl ducia
9K3aMECHOB, CIABABINHMXCS IIOCTYMAOIMIMM B HWHCTUTYT. HaliTm MaTemaTtndeckoe OXUAAHWE ITON
CJIy4ailHOW BEJIMUMHBI.

&) Ha nByx aBTOMarm4eckWx CTaHKaX IPOW3BOIATCA OAWHAKOBBIE W3Ienus. JlaHBI 3aKkoHBI
pacnpeneseHIs Yuciia OpakoBaHHBIX M3ICIHH, TIPOM3BOINMBIX B TEUCHHE CMEHBI Ha KOKIIOM U3 HUX:

a) 715l IEPBOTO 0) 11t BTOpPOTO

Xi 0 1 2 Vi O 2
pi 031 0>6 093 pi 0,5 0,5

HeoOxomumo: a) cocTaBUTh 3aKOH paclpenesieHHs 4Hcia MPOU3BOAMMBIX B TEUEHHE CMEHBI
OpaKkoOBaHHBIX H3IEIWH 00OMMH CTaHKaMmy; 0) MPOBEPUTH CBOMCTBO MAaTEeMaTUYECKOTO OXKHIAHUS
CYMMBI CITy4aliHBIX BEJIMYHH.

3) CiyuaitHas BennuuHa X 3a1aHa GyHKINEH pacTipeaeneHus



Oopux <o Ompux <o
F)=4x*mpHo<Xx =1F@)={X"NIpHO <X =1
lopux >1 lopux >1

-

Onpux=0
FO-=1x*mpu0<x <1
lnpux>1

by

[ Onpux<0
Fo={x*mpu0<x<1

Tnpux=>1

w

HaiiTu: TmoTHOCTh BEPOSTHOCTH @(X); MaTeMaTHYECKOE OKHIAHHE; JAHCIEPCHIO; BEPOSTHOCTU
P(X=0,5); P(X<0,5); P(0,5 < X< 1); noctpouts rpaduxu @(x) u F(x).

I/I) CJ'Iy‘iafIHLIC BCIIMYHMHBI X1, X> HE3aBUCHUMEI 1 UIMEIOT OJIMHAKOBOE pacrnpeaciICHuc:

X 0 1 2 3
bi 1/4 1/4 1/4 1/4

Haiitu: BeposiTHOCTB coOBITHS X1 + X2 > 2 1 ycnoBHYI0 BeposTHOCTh P(X1 + X2 > 2| X1 =1).

pu x < 0;
K) [lana pynkmus  f(x) = .
xe
mpu x > 0.
Ilpn xakom 3HadeHMM mapamerpa C 3Ta (QYHKIOUS SIBISETCS IUIOTHOCTBIO pacHpeneseHus

HEKOTOpPOW HENpephIBHOHM ciydaiiHoW BenwmuwHBl X? HaliTm Maremarmdeckoe OXHIAHHE H
JTUCIIEPCHIO CITyYalHON BeTHMYUHBI X.

n*) CnyyaiiHas BenuuumHa X pacopeneneHa 1o 3akoHy Cumicona (paBHOOESAPEHHOTO
TpeyrojpHHKa) Ha oTpeske [-3; 3]:

' )

2%

-3 0 3

Haiitu: BeIpaXKeHUs] IIIOTHOCTH BEPOSTHOCTH f(X) U QyHKIMM pacnpeaeneHus F(x); 4ucioBbie
xapakrepuctukun M[X], D[X], u3[X]; BepositHOcTh P(-3/2 < X < 3) W moka3arth e¢ Ha JJTaHHOM B
ycnoBuu rpaguke f{x) u moctpoenHoM rpapuke F(x).

3anamue 3.

Heab: nath 3HaHUS MOJOKSHUN M3y4aeMOro Kypca M IMPUBHTh HABBIKK MPHUMEHEHHS MaTeMaTHYEeCKUX
METOJIOB PEIICHUS 3a/1a4, B TOM YKCIIE, B chepe npodhecCHOHATIBHOM AEITEIbHOCTH.

1. TloBTOpeHue ompeneneHuii OCHOBHBIX MOHATHH TeMbl B (JOpME KOHTPOJBHOTO OMpOCa M MPOBEpKa
CaMOCTOSTETBHOMN PAOOTHI MO BBIMTOIHEHUIO JJOMAITHETO 33/IaHUSI.

2. Permmute 3agaun:
a) Ycrpoiictso coctout 13 1000 3memMeHTOB, paboTAIOIIMX HE3aBUCHMO OAMH OT Apyroro. BepostHocTs
OTKa3za Jiro0Oro 3jieMeHTa B TeueHHe BpemeHu ¢ paBHa 0,002. HeoOxomumo: a) COCTaBUTH 3aKOH



pacnpe/eneHusl OTKa3aBIIMX 3a BpeMs ¢ 3JIEMEHTOB; 0) HAWTH MaTeMaTUYECKOS OXKUIAHHUE U JTUCTICPCHIO
9TOW CITy4allHOW BEJIMYMHBI; B) OIPENCIHNTh BEPOSITHOCTh TOTO, YTO 32 BPEMsl ¢ OTKAXKET XOTS Obl OJMH
JJIEMEHT.
Ha Oom
0) JlnmnTensHOCTE BpeMeHH Oe30TKa3HON padOThI SIeMEHTa UMEET ITOKa3aTeTbHOe paciipe/ieNieHIe
F(@)=1-e " >0).

HatiTi BeposTHOCTB TOTO, YTO 32 BpeMsl [UTUTENBHOCTRIO ¢ = 50 .. a) BIeMEeHT OTKaXeT; 0) AIeMEeHT He
OTKaXeT.
3. Pemmuts 3amaun:

a) Tekymas IeHA aKIMW MOXET OBITh CMOJCIHPOBAHA C IOMOIIBI) HOPMATBHOTO 3aKOHA
pacIIpeaeIieHAs ¢ MaTEMaTHIECKIM OXKHIAaHKEM 15 y.e. ¥ CpeTHIM KBaJjpaTHIecKuM oTKiIoHeHreM 0,2 y.e.

Haiitu BepoSTHOCTB TOTO, YTO IIeHA aKIMH: a) He BhImIe 15,3 y.e.; 6) He HIke 15,4 y.e.; B) oT 14,9
mo 15,3 ye. C moMomplo mpaBWiia TPEeX CATM HaWTH TPAaHUIBL, B KOTOPHIX OyIeT HAaXOIAUTHCS
TeKyIIas I[eHa aKInH.

Ha Oom

0) CiyyaiiHas BenmmurHA X pacnpelielieHa o HOPMabHOMY 3aKOHY C HYJIeBBIM MaTeMaTHYCCKUM
oxuaHueM. BeposTHOCTh monanaHus SToM cay4yallHOM BEIMYMHBI Ha OTpe30K OT -1 1o +1 paBHa 0,5.
HaiiTi BeIpaskeHUS IIOTHOCTH BEPOSTHOCTH M (DYHKITMH PACTIPENCIICHUS CITYIaliHON BETMIUHBT X.

B) JlnMHa M3roTaBIMBacMOM aBTOMAaTOM JETajH MPEICTaBIsIeT COOOW CiydaiiHylo BelWduHy X,
pacnpeneneHHyI0 [0 HOPMaJIbHOMY 3aKOHY C IapaMeTpaMu my = a = 15cm., 6, = 0,2 cm.

Haiitu BeposiTHOCTH Opaka, €ciiu JOIyCKaeMbIe pa3Mephl JeTalu JOKHEI ObITh 15 £ 0,3 (cm).
OnpenenuTs Kakyto TOYHOCTh JTMHBI MOYKHO FapaHTHPOBATh C BepoaTHOCTHIO 0,977

4. Permts 3a1aun:

a) ABTOOYCHI HEKOTOPOTO MapuipyTa HUAYT CTPOTO IO PACHUCAHUIO W HWHTEPBAJIOM 7 MUHYT.
CocraBuTh (YHKIMIO IUIOTHOCTH CIyYailHOW BeNMYMHBI T— BpEMEHH OKHIAHUH OYEPETHOTO
aBToOyca MmaccaXupoM, KOTOPHIH Haymady IMOJOIIeN K OCTaHOBKe. HalTh BEeposATHOCTH TOTO, YTO OH
Oyzner >xaath aBTo0yc He Oonee Tpéx MuHyT. Halitu dynkuuio pactpenenenus F(7).

Ha Oom
0) UcnelTeiBatlOT TpU 3JEMEHTa, KOTOpble paldOTalOT HE3aBUCHMO OAMH OT JPYyroro.
JnuTensHOCTh BpeMeHH O€30TKa3HOM paboThl 3JEMEHTOB paclpeleiieHa II0 I10Ka3aTeIbHOMY
3aKOHY: JUIst epBOro snementa Fi(f) = 1- ¢, st Broporo Fy(f) = 1- €*¥; 1y TpeThero sineMenta
F5(f) = 1- ¢ Haiitu BeposTHOCTH TOrO, 4TO B MHTEpBase BpemeHu (0,5) 4aCOB OTKAXKYT: TOJBKO

OUH 2JICMCHT; TOJIBKO JBa 3JICMCHTA, BCC TPHU 3JICMCHTA.

5. Pemuts 3amaun:

a) Otnenenue 6anka oociayxuBaeT B cpenHeM 100 kueHTOB B AeHb. OLEHUTH BEPOSITHOCTD TOTO,
YTO CETOJIHS B OTJIeNIeHUH OaHKa OyieT oocimyxeHo: oosee 150 knuentoB; He 6oee 200 KITMSHTOB.

0) DnexrpocTanuus o0cIyx)uBaeT ceTb Ha 1600 aneKTponamMi, BEpOSTHOCTD BKIIOYECHUS KaKIOH
13 KOTOphIX BeuepoM paBHa 0,9. OneHnTs ¢ MOMOIIBI0 HepaBeHCTBa YeOblmeBa BEPOSTHOCT TOTO,
YTO YHCIIO JIaMII, BKJIFOYEHHBIX B CETh BEUEPOM, OTIMYAETCS OT CBOEr0 MaTeMaTHYeCKOTO OXKUIaHUS
He O6omee yeM Ha 100 (1m0 abconroTHOH BenmanHe). HailTi BEpOATHOCTD TOTO YK€ COOBITHSI, HCITONIB3YS
CJIEZICTBHE U3 MHTErpalIbHOM TeopeMbl MyaBpa—Jlamiaca.

B) B TeueHue Bpemenu ¢ sxciuryarupytorcst 500 npubopos. Kaxasiii mpubop uMeeT HaaeKHOCTh
0,98 u BBIXOIUT M3 CTPOS HE3aBHUCUMO OT Apyrux. OLEHUTH ¢ MOMOLIbI0 HepaBeHCTBa YeOblieBa
BEPOSITHOCTH TOTO, YTO JIOJIsI HaJSKHBIX NpubopoB ommmuaercs oT 0,98 e Oonee wem Ha 0,1 (mo
a0CONIOTHOM BEJIMYKHE).

Ha Oom

r) CpenHee M3MEHEHHE Kypca aKLUUM KOMIIAHUH B TEYCHUE OJHHUX OUPKEBBIX TOPIOB COCTABISET
0,3%. OueHUTh BEpOATHOCTH TOTO, YTO Ha ONMKAWIINX TOpPrax Kypc W3MeHuTCs Oosee ueM Ha 3%.



o) B cpemnem 10% pabotocnocoOHOTO HaceneHHs ropoja — Oe3paboTHeie. C MOMOLIBIO
HepaBeHCTBA UeObIlieBa OIIGHUTh BEPOATHOCTH TOTO, 4YTO YPOBEHb 0€3palOTHIBI  Ccpenu
o0cnenoBanHbix 10 000 paboTOCIOCOOHBIX KUTENEH ropoza oyaer B nmpeaenax ot 9 mo 11%.

e) Ilo ompITy paboOTHI CTPAXOBOW KOMIAHUH, CTPAXOBOHM CIydall MPUXOMUTCS HA KAKIBIN TISTHINA
nmoroBop. OIEHHUTH ¢ MOMOIIBI0 HepaBeHCTBa YeOblmmeBa, CKOIBKO JOTOBOPOB CIENYET 3aKIIOYHTD,
9TOOBI C BEPOATHOCTHIO 0,9 MOXKHO OBLTO YTBEPKAATh, YTO OIS CTPAXOBBIX CIydaeB OTKIOHUTCS OT
0,2 ve Oonee yem Ha 0,01 (1O MOmYyIIO0). YTOUHUTH OTBET C TIOMOIIBIO CIEACTBUS M3 HUHTETPAIBLHOM
Teopembl MyaBpa—Jlamaca.

6. Camocmosmenvras paboma Ne5 (n.4.2.2.)

Tema 11. OcHOBBI MATEMATHYECKOM CTATUCTHKMH.
3anamue 1.

Heab: nate 3HAHUS TOJOKCHUH M3y4aeMOro Kypca W NPHUBUTh HABBIKU NPUMCHCHHS
MaTeMaTHYEeCKUX METOJOB pEIICHUs 3aj1ad, B TOM uucie, B cdepe mnpodhecCHOHATLHON
JEATEITLHOCTH.

1. TToBTOpEeHUE onpeaecHNii OCHOBHBIX MOHATHH TeMbI B (JOPME KOHTPOJIBHOTO ONpOca U
IIPOBEPKA CaMOCTOSTEILHOM PaOOTHI IO BBHITIOJTHEHHIO JIOMAIITHETO 3a1aHHS.

2. [IpencraBuTh NaHHYIO BEIOOPKY B BUJC CTATUCTHUECKOTO psiaa. [IoCTPOUTH MOJUTOH 4acTOT
(uactocreit).

117 132 [25 [29 [22 [19 |11 |25 [32 {21 [18 [17 [26 |25 |32 |19 |
Ha 0om

(5 [8 [7 [5 19 [4 [4 Je |3 |5 [6 [8 [4 5 [7 [8 [5 |

3. Ilo I[aHHOﬁ BBI60pKe IMOCTPOUTDH rpa(bmc 3MHHqueCKOﬁ q)yHKLII/II/I pacnpeaciaCHus.

1 3 |8 |171]6 |14 16 |9 |5 [9 [12]17]6 |7 |8 |6
Ha 0om

18 |6 198 155 1013 ]19]4 [18 14 ]16]7 [19 |8

4, HOCTpOI/ITL TUCTOTPpAMMBI HaCTOT U OTHOCHUTCIIBHBIX YaCTOT PACIIPCACIICHHUA:

HNurepBan 2-5 5-8 &§—11 11-14
YacToTa 9 10 25 6

5. Haiit BeIOGOpOUYHOE Cpe/iHEe M BBIOOPOUYHYIO TUCTIEPCHUIO (CMEIIEHHYIO U "UCTIpaBIeHHYO")
BAPUALIMOHHOTO psAJIa, COCTABICHHOIO 10 JaHHBIM BapUAHTOB 33/1a4H 2.

6. [ns 3agaHHON BBIOOPKHM C TOCTPOUTH BapHAlMOHHBIA W CTATUCTHUYECKUU s,
CTaTUCTUYECKYI0 TaONWIly; TOJMIOH YacTOT, KyMyJISITY W OSMIOUPUYECKYIO0 (DYHKIIHIO
pacmpesenieHus; HaWTH CpenHIo apudmerndeckyro; meaumany Me; moay Mo; OUCTIEPCUIO;
CpeIHee KBaJpaTHIeCKOe OTKIOHCHHE; KOX(PPUIIMEHT Bapualuu; KO3(QPUIMEHT aCHMMETPUH |

JKCIECC.
1318 ]17]6]14]l6]9][5]912]17]6]7]8]6]
Ha 0om
617 815 5]10]13[17] 4 ]14]14]16] 7 |17] 8|
3anamue 2.

Henb: nate 3HaHUSA MOJOKEHUH HM3y4yaeMOro Kypca W INPUBUTb HAaBBIKM INPUMEHEHUS
MaTeMaTU4eCKMX METO/OB pEUIeHUs 3agad, B TOM uucie, B chepe mnpodeccrnoHambHON
NEATENBHOCTH.



1. IloBTOpeHue orpeaesieHMii OCHOBHBIX MOHATHHA TeMbl B (OpME KOHTPOJILHOTO OIpoca M
MIPOBEPKA CaMOCTOSATENILHON PaOOTHI IO BHIITOJHEHUIO JOMAIITHETO 3aJaHuUs.

2. Pemuts 3amauy:

B ropome paboraetr N = 30000 uwenosek. IIpu BeIOOpOUHOM ompoce n = 600 pabdoTarorux
0Ka3aJiock, 4to k = 200 13 HUX UMEIOT BhICIIee 0Opa3oBaHue. HaiiTu:

a) BEPOSTHOCTH TOTO, YTO JOJSI JIFOJIEH C BBICIIMM OOpPA30BAHUIO CPEAM BCEX pPadOTAFOIINX
ropojia OTIM4YaeTcs OT BEIOOpouHOM He Oosiee yem Ha 10%;

0) rpaHMIIBl TOBEPUTEIBHOTO HHTEPBAIA JIs YMCIIa pabOTAIOIINX ¢ BRICIITUM 00pa3oBaHUEM (I1s
JIOBEPHUTEIbHBIX BEpOsATHOCTEH, paBHBIX 0,95 1 0,99).

Ha 0oom pemnts 3aaauy npu N = 40000, n = 1000, k = 400.

3. Pemnts 3anauy:

Jlnst vccnenoBaHus JTOXOIOB HAacelleHUsl ropoja, cocTapistomiero 20 ThIC. YeIOBEK, 10 CXeMe
COOCTBEHHO-CITyUaliHON GeCrOBTOPHOM BBIOOPKH ObLIO 0TOOpaHo 1000 sxuresne M. IMomyueHo
CIIEYIOIIEE PacIpeIeIeHHe KUTENEN 0 MecsaHoMy noxoay (pyo.):

x; | mewHee 500— 1000— 1500~ 20002500 | cesiwe 2500
500 1000 1500 2000
n; 58 96 239 328 147 132

Heobxooumo: 1, a) HalTH BEPOATHOCTH TOTO, YTO CPEOHUIM MECSYHBI M OXOH KHMTENS
ropojia OTIMYAETCS OT CPEAHEro [0XoJa €ro B BBIOOpKe He Oonee yem Ha 45 py0. (mo
abCOMIOTHOM Benu4MHe); 0) ONPENETUTh IPAHUIBI, B KOTOPBIX ¢ HaAeKHOCTBIO 0,99 3aKmodeH
CpenHHMM MeCSYHBIM 10X0/ KuTenel ropona. 2. Kakum nomkeH ObITh 006eM BEIOOPKH, YTOOBI TE

YK€ TPAHUIIbI TAPAHTUPOBATh C HAAEKHOCThIO 0,99737

Ha 0om

Pemnte npeasaymuii IpuMep Mpy yCIOBUH, YTO HACEJIEHUE FOPOJa HEU3BECTHO, a
M3BECTHO JIUIIb, YTO OHO OYEHB OOJIBIIOE MO0 CPABHEHUIO C 00BEMOM BHIOOPKH.

4. Pemutsb 3a1a4y:
13 5000 BKIag4MKOB OaHKa 110 CXEME CIIy4aliHOM OeCIOBTOPHOM BBHIOOPKHU OBLIO OTOOPAHO

300 BxnaguukoB. Cpennuil pasmep BKiaaa B BeIOOpke coctasua 8000 py6., a cpennee
KBagpaTtHieckoe oTkiaoHeHue 2500 py6. KakoBa BEPOSATHOCTE TOTO, YTO CPEAHUI pa3Mep BKIaaa
ClIy4aiiHO BRIOpaHHOTO BKJIaJUMKa OTIIMYAETCS OT €ro CPeIHEro pa3mepa B BhIOOpKe He Oosee
gem Ha 100 py0. (o aGComOTHOM BenmM4uHe)?

5. Pemuts 3amauy:

[To pesymbraTam cornuonorudeckoro ooOcneaoBanusi mpu ompoce 1500 pecrnoHIeHTOB
pEUTUHT mpe3ujieHTa (T.€. IPOLEHT ONPOLICHHBIX, OJO0OPSIOIUX €ro AEATEIIBHOCTh) COCTABUII
30%. HaiiTu rpaHuibl, B KOTOPhIX ¢ HajaexkHOCThbio 0,95 3akitoueH peWTHHT mpe3uneHTa (Ipu
ompoce Bcex kurenel crpanbl). CKOJIBKO PECIOHAEHTOB HAJO0 OMPOCHTh, YTOOBI C
HaziexkHOCThI0 0,99 rapaHTHpPOBATh NMPENENbHYI0 OHIMOKY COLIMOJIOTHYECKOro 00CIe0BaHNs He
6osiee 1%? Tor e Bonpoc, eciiv HUKaKUX JAHHBIX O peHTHHIe MTPE3HIEHTA HET.

Ha 0oM

U3 napruu, coxepxaiedt 8000 teneBuzopos, otoopano 800. Cpemu HuX okasaiock 10% He
YJIOBJIETBOPSIOUIMX cTaHAapTy. HaliTu rpaHuibl, B KOTOpBIX ¢ BeposATHOCThIO 0,95 3akimoueHa
JIOJI  TEJIEBM30POB, Y/IOBJIETBOPSIOIIMX CTAHAAPTy, BO BCEW MApTUM Uil MOBTOPHO U u
OECIIOBTOPHOM BBIOOPOK.



Tema 12. IIpoBepka cTATHCTHYECKUX THIIOTE3

3anamue 1. (B KOMIIBIOTEPHOM KJ1acce)

Hean: nate 3HaHUS TOJIOKEHUM H3y4aeMOro Kypca W IMPUBUTH HABBIKU NPUMEHEHUS
MaTeMaTUYEeCKUX METOJOB pEIIeHUs 3aJad, B TOM 4YHUClIe, B cdepe NpodhecCHOHATBLHOM
NeATCIIbHOCTH.

1. IToBTOpEHUE ONpeneneHnii OCHOBHBIX MOHSATHN TEMBI B (pOpME KOHTPOIBHOTO OMpOca U
MIPOBEPKA CAMOCTOATEILHOM paOOTHI MO BHITIOJTHEHUIO TOMAIITHETO 3a/IaHHS.

2. Pemuth ¢ ucnonp30BaHreM MacTepa (DyHKIMI U HaJICTPOMKHU «ITaKeT aHAIN3a TaHHBIX)
3aJa4u:

A) TIpou3sBeieHbI 1Be BEIOOPKH ypokasi IIIIEHULBI: TP CBOEBPEMEHHOI yOOpKE ypoKas 1
yOOpKe ¢ HEKOTOPBIM Omo3aHueM. B nmepBoM cirydae npu HaOmMOAeHHH § Y4acTKOB BRIOOpOUYHAs
CpenHss ypoKaHOCTh cocTaBuiia 16,2 1/ra, a cpenHee KBaApaTHIeCKoe OTKIIOHEHHE - 3,2 11/Ta;
BO BTOPOM cllyuae Ipu HaOMIOAeHUN 9 y4acTKOB T€ K€ XapaKTePUCTUKH PaBHSUIIHCH
cooTBeTcTBeHHO 13,9 1/ra u 2,1 1i/ra. Ha ypoBHe 3HaunMoctu  « =0,05 BBISICHUTH BIUSHUE
CBOCBPEMEHHOCTH YOOPKH ypoOrKasi Ha Cpe/iHee 3HAaYeHUE YPOKANHOCTH.

b) Pacxon cbipbst HA €AMHUITY TTPOTYKIIUHA COCTABHII:

No CTAP0H TEXHOAOTHH Nno HOBOH TEXHOIOTHH
x; | 303 | 307 | 308 | Bcero y; | 303 | 304 | 306 | 308 | Beero
n; | 4 4 9 n, 2 6 4 [ 13

[Tonaras, 4TO PacXoabl CHIPhS MO KAKIOM TEXHOIOTMH MMEIT HOPMAJbHBIE PACTIPENEIEHHS C
OJMHAKOBBIMHM JUCIEPCUSIMM, Ha ypoBHE 3HauumMocTH 0,05 BBIICHMTH, JaeT JU HOBasd
TEXHOJIOTHSI 5KOHOMHMIO B CPETHEM PACXOJE ChIPbSI.

O0pa3zoBaTe/ibHBbIC TEXHOJOTHH: IPUMEHEHUE BBIUNCIUTEIBHON TEXHUKH C COOTBETCTBYIOLINM
MIPOrpaMMHBIM 0OecTIeYeHHEM U MYJIbTUMEINIHOM anmaparypsl.

3anamue 2. (B KOMIIBIOTEPHOM KJIaccCe)

Heab: nate 3HAHUS TOJOKEHUH M3y4yaeMOro Kypca W MPHUBUTH HABBIKU MPUMCHCHHS
MaTeMaTUYEeCKUX METOMOB PEIICHUs 3aJad, B TOM 4YHUCIe, B cdepe NpodhecCHOHATBLHOM
NEeSTETHHOCTH.

1. IToBTOpEHUE OMpeneneHnii OCHOBHBIX MOHATUH TeMbI B (POpME KOHTPOIBHOTO OMpOca 1
MIPOBEPKA CaMOCTOSITENILHON pabOTHI IO BBHIIOJHEHHIO TOMAIIHET0 3aaHHUS.

2. PeminTh ¢ Mcnonb3oBaHuEM MacTepa GYHKIMM 1 HAJACTPOMKH «ITaKeT aHaln3a JaHHBIX»
3ajauy:

Ha nByx 3aBojmax mo ouncrtke torunBa (B Muauane u Texace) mposeneHo mo 12 npoBepok
HAJIUYUs IpUMecel (MI/T) B BBIITYCKaeMOW MPOAYKIIHH.

Texac | 884 | 723 | 913 [ 965 | 875 930 [ 886 | 751 | 785 | 810 |[845 |950 (930

Honaraﬂ, YTO KOJIHMYCCTBO HpHMeCGﬁ (BCC) NOAYNHACTCS HOPMAJIbHOMY 34KOHY, Ha YPOBHC
3HauuMoctu o = 0.05 BBISICHUTH, MOXKHO JIM CYHUTATb, YTO Ka4CCTBO OYMCTKH TOIIJIMBA HA 3THUX
3aBoJax oauHakoBo. Ha YPOBHEC 3HAYMMOCTHU O = 0.05 BBISICHHUTDL BIMSHHE MECTOIOJIOKCHHS
3aBO/Ia Ha CPCAHCC 3HAUCHHNC BCCa HpHMeCGﬁ.

OOpa3zoBaTejibHbIe  TEXHOJIOTMHM: IIPUMEHEHUE  BBIYUCIUTEIbHOM  TEXHUKH C
COOTBETCTBYIOLIUM NPOTrPaMMHBIM 00ECIICUEHUEM U MYJIbTUMEIUIHON anmnapaTypsbl.



3. Camocmosmenvras paboma Ne6 (n.4.2.2.)



4. MaTepl/IaJ'lbl TEKyHIE€ro KOHTPOJIist yCII€Ba€MOCTH oﬁyqaloumxca Hu (l)OHJI
OLICHOYHBIX CPEaACTB IIpOMC)KYTO'—IHOﬁ arTeCTalum 1Mo JIMCIHMIIJIMHE

4.1. @opmul u MemoOvl MeKyuLec0 KOHMPOIA YCnesaemMocmu u RPOMEHCymouHou
ammecmayuu.

4.1.1. B xoae peanu3anum JUCHUILVIMHBI «MaTeMaTHKa» UCIOJb3YIOTCH CJIeAyIne
METOAbI TEKYIIero KOHTPOJISA YCIIeBAEMOCTH 00yUAKOIIUXCSH:

- IIPU TIPOBEICHUH 3aHATHUH JICKIIMOHHOTO THIIA: YCTHOE cobeceoBaHue (Ompoc).

- TIpU TIPOBEACHUM TMPAKTUYECKUX 3aHIATHH: YCTHOE coOecenoBaHue (Ompoc), MpOBEpKa
BBITIOJTHCHUA JOMaIlIHero 3aJaHud, PCIICHUC MMPaKTUYCCKHUX 3ajaa4, BBITIOJTHECHUE
CaMOCTOSITEJIbHBIX PadoT.

4.1.2. IlpoMe:KyTOYHAS aTTeCTANMSA NPOBOAUTCS B (pOpMe KOHTPOJIBbHOI padoTsI (1
ceMecTp) M IK3aMeHa (2 ceMecTp).

KontponpHas pabora nmo gucuurinHe "MaTtemaTtuka" BBIMOTHAETCS B TUCBMEHHOM BHJIE TIO
WHAWBUIYAIBHBIM BapuaHTaM, IIOCTPOCHHBIM 10 THITOBBIM 3aaHusM (11. 4.3.3).

TpeboBaHusT K YPOBHIO OCBOCHHS JUCHMIUIMHBI BKJIIOYAIOT 3HAHUE OMNpeaeieHUN
paccMaTpuBaeMbIX MOHATHH, MOHUMaHHE (OPMYIUPOBOK U UACH JTOKA3aTEIbCTB HCIIOIb3yEMBIX
TeOpeM, 3HAHWE JO0Ka3aTeJIbCTB OCHOBHBIX TEOPEM, H3JIaraéMbIX Ha JICKIUAX, YBEPEHHOE
BJIaICHUEC MCTOJaMHU peH_IeHI/IH 3a1a4, COI[Gp)KaH_[I/IXCH B IIJIaHaX HpaKTI/I‘-IQCKI/IX SaHﬂTHﬁ.

OK3aMeH 1o aucHuiuinHe "MaremaTuKa" BBIIONHIETCS B HMHUCHMEHHOM BHIE IO OMIeTaM,
KOTOPBIEC BKJTFOYAIOT JIBA TEOPETUIECKUX BOIIPOCA U OJHY 3aj1ady.

TpeOoBaHuss K YPOBHIO OCBOCHHUS JUCHUIUIMHBI BKJIIOYAIOT 3HAHUE OMPENEICHUN
paccMaTpuBaeMbIX TOHSATHH, MOHUMaHKUE (HOPMYIUPOBOK M WICH TOKA3aTEIbCTB HCIOIb3yEeMbIX
TEOpEM, 3HaHUE J0KA3aTeIbCTB OCHOBHBIX TEOPEM, U3JIaraéMbIX Ha JIEKIHSIX, YBEPEHHOE BIIQJICHHE
METOJIaMH PEIICHUS 3a]1a4, COACPKAIIUXCS B IJIaHAX MPAKTHUECKHUX 3aHSATHH.

4.2. Mamepuansl meKywiezo KOHmMPOJis yCHEGAEMOCHIU.

Matepuanbl TEKYIIEro KOHTPOJIS YCIeBAeMOCTH BKIIIOYAIOT B ce0s1 BOMPOCHI Il OIIpoca Ha
JICKOUAX U MPAKTUHYCCKUX 3aHATUAX, CAMOCTOATCIIBHBIC paGOTBI, MMPOBOJUMBIC HA MPAKTUICCKUX
3aHATHUSAX COTJIACHO TUIaHY MPOBEICHUS MTPaKTUYECKUX 3aHaTuH (1. 3.1.2.)

4.2.1. Boipocsl 1J1s1 0npoca HA JJeKUMAX U MPAKTUYECKUX 3aAHATHAX

Tabnuya 2.
N HanmenoBanue
- TEMBI Bonpocs!
n/n
AUCHMIIIMHBI

Jluneiitnasn aﬂzeﬁpa C I71IEMEHMAaMU AHATUMUYECKO ceomempuu

1. Matpu1isl 1 onepanyy Hax HAMH.
2. OnpenenuTeny U X CBOWCTBA.
3. BeluncneHue onpeaeauTenei.
1 Martpuusl u 4. ObparHast MaTpHIIa.
OIIPENCIIUTEIIN 5. PaHr mMarpuiisl.
6

. MuHOpBI U anredpandecKue OMOTHEHUS.
7. PasnokeHHe ONpeneNIMTEIs] MATPHUIBI 10 3JCMEHTaM CTPOKH HIIH
croJomna.

2 | Cucrema juHelnbix | 1. OCHOBHBIE OHSTHS U OTIPE/IETICHUS.

YPaBHEHMH. CucreMa n JIMHEWHBIX YPaBHCHHUH C # TIEPEMEHHBIMH.
Merton oOpatHoit MaTpubl U popmyisl Kpamepa.
Cucrema m TUHEHHBIX ypaBHEHUH ¢ N IEPEMEHHBIMU.
Meron I'aycca.

CucreMa TUHEHHBIX OJHOPOTHBIX YpaBHEHUH.

SRR




7. @yHAaMeHTaJIbHasi CUCTEMA PEUIECHUH.

KomiuiexkcHrle yncia

1. Mogenu pencTaBiIeHUs] KOMIUIEKCHBIX YHCET.

2. AnreGpamueckast popMma IpeCTaBICHHsT KOMIUIEKCHBIX YHCETL.
3. TpuroHomeTpHYecKas ¥ oKa3aTesibHasi (POPMBI MPeICTaBICHHS
KOMIUICKCHBIX YHCEIL.

Mamemamuueckuil ananusz

OyHKIUHU OJHON
MIEPEMEHHOU

[Monsitne GyHKIUH.

OcHoBHbIE CBOWCTBa QYHKIMH U UX Kiaccu(UKaLHsL.
OnemeHTapHbIE QYHKIHH.

[IpeobpazoBanue rpaduKos.

ITonsiTHE YHCIIOBOM MTOCIIEN0BATEIBHOCTH.

[Ipenen ¢yHKUIMHU 1 YNCIIOBOI TOCIEIOBATEILHOCTH.
BeckoneuHo maibie 1 6€CKOHEYHO OOIBIIIE BETHYUHBI.
OCHOBHEBIE TEOPEMBI O MIPEACax.

. 3ameuaTenbHbIC IPEACIbI.

0. HemrpepbIBHOCTE (DYHKITHH.

Huddepennuansaoe
HCUHCIICHNE

[TonsTHE IPOM3BOIHON (DYHKITHN.

OcHoBHble paBuita AuhhepeHIHPOBAHHS.

[IpousBoaHas ciaoxHON 1 00paTHON QyHKIMI.

[Ipon3BoaHbIE HESBHOW U TTapaMETPUIECKH 3aJaHHON (DYHKIIHU.

[NoHsITHE IPOU3BOIHBIX BBICIIHX ITOPSIKOB.

Huddepennman pyHknuu.

[onste o nuddepennuranax BHICIINX TOPIIKOB.

OcHoBHBIE TeOpeMbl AU (HepeHIIHaTBHOTO HCYHCICHUS.

ITpaBuno Jlonurans.

10. Bo3pacTtanue u yObiBaHHe (PyHKITHIA.

11. XapakTtepHble TOYKH (YHKIMH W XapaKTepHBIC JIMHUW WX TPapUKOB
(3kcTpemMyM (QyHKIUHM, HAOOJIbIIEE U HaUMEHbIIEE 3HAYCHUS (YHKIIUU Ha
OTpe3Ke M MHTEpBale, BHITYKJIOCTh (PYHKIHH, TOUYKU MEpernda, aCUMITOTHI
rpaduka GyHKITHH)

12. O6u1ast cxema ucciefoBanust (GYHKIMH U IIOCTPOSHHUS X TpaduKoB

VXA N B DN == 00N R WD =

HurerpansHoe
HICUMCIIEHUE

1. Tlousitust mIepBOOOPA3HON U HEOMPEACICHHOTO HHTETPAIa.

2. Cao¥icTBa HEOMPEIEICHHOTO HHTETPaIA.

3. Meropl HHTETPUPOBAHHSE (METOJT 3aMEHbI TIEPEMEHHOMN, METOT
HMHTETPUPOBAHUS O YaCTAM, HHTETPHPOBAHUE MPOCTENIINX PAlO-HAIBHBIX
npo0eit, THTErpUpOBaHIe HEKOTOPHIX BUIOB MPPAIIOHATB-HOCTEH,
MHTETPUPOBAHUE TPUTOHOMETPUIECKHUX (DYHKLIMH).

4. TlomsiThe onpeeeHHOro HHTerpaa.

5. CBoiicTBa OIPEENEeHHOr0 HHTErpaa.

6. OmpezeneHHbIH HHTETpaNl KaK (yHKIHS BEPXHETO mpe/era.

7. ®opmyna Herotona-JleiiOnuma.

8. Mero/pl BEIYUCIICHHS OLPEIETICHHOrO HHTErpasia (3aMeHa repe-MeHHOM 1
MHTETPUPOBAHHE TI0 YaCTSM B ONIPEAEICHHOM HHTETpaie).

9. HecoGCTBEHHbBIE HHTETPAIBI.

10. 'eomeTpryecKue MPUIIOKEHHSI ONPEAeIICHHOT0 HHTErpaIa.

DyHKIUT
HECKOJIBKUX
MEPEMEHHBIX

1. TloHsiTust GYHKIMH HECKOIBKHX MEPEMEHHBIX.

2. Tlpenen U HEMPEPHIBHOCTD (DYHKIIMH.

3. YacTHble NPOU3BOIHBIC U MOJHBIHA AU(depeHIman QyHKIHH.
4. TIpousBoaHasi 110 HALPABJICHUIO, TPAJAUCHT DYHKIHH.

5. DkcrpemyMsbl YHKIMH MHOTHX TTEPEMEHHBIX, HEOOXOIUMOE U
JOCTaTOYHOE yCIIOBUE SKCTPEMyMa.

6. YCIIOBHBIN DKCTPEMYM.

7. Meron muoxkuteneii Jlarpanxa.

8. TloHsTHe MBOWHOIO MHTErpPaa.

9. Caenenue IBOMHOTO UHTErPajia K MOBTOPHOMY.

10. 'eomeTpryeckas HHTEpIpeTanys ABOWHOTO HHTErpaja.

JduddepennpanbHelie
ypaBHEHHS

1. OcHOBHBIE TOHATHS.
2. OO1iee 1 YaCTHBIE PENICHNs OOBIKHOBEHHEBIX AU(D(epeHIINaTbHBIX




YPaBHEHUIA.

3. JluddepeHnunanbabie ypaBHEHHUs IEPBOTO MOPSIKA.

4. 3anaua Koru (yciioBre CylnieCTBOBaHUS U €AMHCTBEHHOCTH PEIICHHS).
5. Henonnbie quddepeHuanbHple ypaBHEHUS MEPBOTO MOPSIIKA.

6. MuddepeHimansHbie ypaBHEHHU TIEPBOTO HOPSIIKA C Pa3ICISIOMIIMHUCS
ITepeMEeHHBIMU.

7. Jluneitasie muddepeHnnanbHbie ypaBHEHHUs IEPBOTO MOPSIKA.

8. HMuddepenmanpHpie ypaBHEHHUs BTOPOTO MOPSIKA, JOMYCKAOIINE
TIOHIDKEHHE TTOPSAKA.

9. HMuddepeHunanbHbie ypaBHEHHSI BTOPOTO HOPAIKA C TOCTOSHHBIMU
K03 GULIHEHTaMH.

Teopus gepossmuocment

Cryuaiinble coOBITUS

1. OcHOBHbIE IOHATHS TEOPHH BEPOSTHOCTEIA.

2. CayuaiiHbie COOBITHSL.

3. BeposiTHOCTD COOBITHS (xsaccuyeckoe, CTaTUCTUYECKOE u
TFEOMETPUYECKOE ONPEICIICHUsI BEPOSATHOCTH).

4. TeopeMbl CIIOKEHUSI BEPOSITHOCTEH.

5. YcnoeHas BeposTHOCTh. Teopema YMHOKEHHSI BEPOSTHOCTEH.

6. HesaBucumbie COOBITHSI.

7. ®opmysia nonHoi BepositHocTH. Popmysia Baiieca.

8. TloBTOpHBIC He3aBHCHMBIE UCTbITaHKs. DopMyna bepHywin.

9. JlokanbHas U MHTErpaibHas TeopeMbl Myaspa-Jlamaca.

10

Ciry4qaifHpie
BEJIMYUHBI

1. luckpeTHbIe U HETIPEPBIBHBIC CITyYailHbIC BETUYHHBI.

2. OyHKIMSA pacpee/ieHus CITyYaifHOW BETHINHEL

3. TIIOTHOCTP pacmpe/ieIeHUs] HEIPEPHIBHOW CIIyYaiiHOM BETHUYHHBL.

4. YucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MATEMATHYECKOC
OKHJIaHUE, TUCTIEPCHsl, CPEeHEE KBaIpaTHUYECKOe OTKIOHEHHE. VX cBOMCTBa.

5. HavanbHble U IEHTpaJIbHBIE MOMEHTHI CITYYaiHBIX BEJIMYMH.

6. OCHOBHBIE 3aKOHBI pacpeIeTICHUs CITyYalHbIX BETHIHH.

7. PacnipenenieHust  Cly4alHBIX BEJIMYHMH, NPEACTABIIIOMNX (YHKIUH
HOPMAaJIbHBIX BEJIMYMH.

8. HepaBenctsa MapkoBa u YeObiimeBa. 3aK0oH OOJBINUX YUCET. TeopeMbl
Yeobrpmesa, beprymm u [Tyaccona.

9. lleHrpanbHas mpeneabHas TEOpEMa.

10. MHorOMepHBIe CiTy4aiiHbIC BETUYHHBI.

11. Oynkius  pacnpeneneHuss ¥ IUIOTHOCTh  IBYMEPHOW — CIIydaiHOM
BEJIMYUHBIL.

12. 3aBrcuMBbIe U HE3aBUCHUMBbIE CTyYaliHbIC BETUYUHBI.

13. YcnoBHbIe 3aKOHBI pacpe/Ie/ICHUSL.

14. YucnoBble  XapaKTEPUCTHKHA  JBYMEPHBIX  CIyYalHBIX  BETHYHH.
KoBapuanus, ko3 QpUIHEHT KOppesIIuu.

11

OCHOBEI
MaTeMaTH4eCKOM
CTAaTHUCTHKH.

1. 3agauu ¥ OCHOBHBIE MOHSITHS CTATHCTHKU.

2. BI6OpOYHBIit METOI.

3.TenepasbHas COBOKYIIHOCTh W BBIOOPKA, BAPUALMOHHBIH PsJl, MOJUTOH
YacTOT, THCTOrpaMMa, SMIOHUpUYEcKas (CTaTUCTUYecKas) (yHKIus
pacnpenencHus..

. UncnoBbIe XapaKTEPUCTHKHA BEIOOPOYHOTO pacTipeIesICHHS.

. [TonsTHE 00 OIICHKE NTAPaMETPOB.

. XapaKTepUCTUKHU OIIEHOK.

. MCTOI[I)I HaXO0XICHHA OLCHOK: MECTOA MOMCHTOB, MCTOJA MaKCHUMaJIbHOI'O
MIPaBAOIIOIOOMSI, METOT HAMMEHBIIINX KBaIPaTOB.

8. IousiTne 06 MHTEPBAILHOMN OLIEHKE TTAPaMETPOB.

9. JloBepuTesibHasi BEPOSITHOCTD U TOBEPUTEIIbHbBI HHTEPBAJL.

~ N L A~

12

IIposepka
CTaTUCTUYECKUX
TUIIOTES.

1. TpuHIHUIT MPAKTHIECKON YBEPEHHOCTH.
2. TloHsATHE CTATUCTUYECKOM TUIIOTE3BL.
3. OGias cxema MPOBEPKU CTATHCTUYECKOM TUITOTESHI.




—

COBOKYIHOCTEH.

4. TlpoBepka THIIOTE3

O PAaBCHCTBC CpCOAHUX U I[chepcnﬁ ABYX

5. TIpoBepka rumoTe3 o 3aKOHE pacipeeIeHHs BHIOOPKH.
6. TIpoBepka rurnores 00 OTHOPOIHOCTH BHIOOPOK.

4.2.2. CamocTosiTe/ibHbIe pa60ThI, IPOBOAUMbIE HA NPAKTUYECKUX 3aAHATHHAX.

CaMocTosTenbHbIE Pa0OTHI MPOBOJATCS C LENbIO 3aKPEIUICHHs] Marepuaja Mo IMPOHIeHHBIM
TEMaM U C LIEJIbI0 KOHTPOJISI CTENIEHU OCBOEHUS TEM IUCLUIUIMHBI «MaremaTuka» CTy[JeHTaMH B

TEUCHUH CEMECTpA.

Mecto KOHTPOJIbHBIX pa60T OIPEACIICHO B COACPIKAHUC NUCHUIITIMHBL (H3) M B 3aJaHUAX K

MPaKTHYECKUM 3aHATHsIM (1. 3.1.2.).

Camocmosamenvnan paboma Nel no meme «Mampuyol. Cucmemol 1uHeitHbIX
anzebpauueckux ypagHeHuiy.

Bapuant 1

Bapuant 2

1. HanTm 3Ha4YeHne MHoro4neHa f(x)
OT MaTpuubl A, ecnn
flx|=x>—x+4,

A=

S WKk
A ON
N — O

1. HanTn 3HavYeHne MHoro4yneHa f(x) ot
MaTpuubl B, ecnn
flx|=x’+3x+2,

0 1 2
B={2 4 0
3 0 1

2. BeIYMCIUTB ONIPENEIUTENb MaTPULIBI
1 2 0

A={3 0 1

0 4 2

2. Berancnuth OIIpCACIIUTCIIb MAaTPUILIbI

01 2
B=l2 4 0
3 01

3. Pemnth cucteMy JIMHEMHBIX
anreOpandyeckux ypaBHeHU# meroqom ["aycca:

2x,+5x,+3x,=1
3x,+2x,+x,=2
3x,+4x,+2 x,=—2

3 Pemnth cucreMy TUHEHHBIX anredpanyeckux
ypaBHeHul MeTonoMm [aycca:

2x,+x,+2x,=1
3x,—X,+2x,=1
4x,—X,+5x,=—3

Camocmoamenvnan paboma Ne2 no meme « QyuKyuu 00HOU nepemeHHou.
Jlughghepenyuanvnoe ucuucnenuey.

Bapmuanr 1

Bapuanr 2

HanTun nponsBoaHyto 3agaHHon pyHKUMn 1)

y=In+cos2 x

lMpoBecTn NosHoe nccsenoBaHne n 2]
MOCTPOUTbL rPaPuK PYHKLNN

X _
=2 424/
y 4 X

HanTn npon3sBoaHYO 3a4aHHON PYyHKLUN
y=vtg(sin3x)
MpoBecTn NOSHOE NccnenoBaHne n

MOCTPOUTbL rpadPnK PYHKLUUN
2

+2x°

y= X
x*—1




Camocmosamenvnan paboma No3 no meme «Hnumezpanvnoe ucuucienuey.

Bapuant 1

Bapuanr 2

1. Hantu HeonpeaeneHHble HTerpanbl:
a) fx(l—x)de
6) fx-arctg 2x dx
2. Bbl4ncnnTb onpenenéHHblin UHTerpan

(Vx+ée*)dx

8
[
0

6)
2. Bbl4ncnTb onpenenéHHbli nHTerpan

1. Hantn HeonpepeneHHble MHTErpanbl.

_fezxtl-Xde
[n(3x+2) dx

(x*+03x%)dx

——
C\-

Camocmoamenvuaa paboma Ne4d no meme «/lugpghepenyuanvuvie ypasnenusny.

Bapmuanr 1

Bapmuanr 2

HanTn obwine pewieHune
anddepeHumanbHbIX ypaBHEHNN
rnepBoro nopagka:

xy'+y:l
a) X
6) y-y=e

HanTtun obuime pewieHmne
andpdepeHumanbHbiX ypaBHEHNI NEePBOro
nopsagka:

a) XW-y=y
' X2
6) V —2xy=e

Camocmoamenvnasn paboma Ne5 no meme «Cnyuaiinvie coovimus. Cnyuaiinvle ge1udUHbL).

Bapmuant 1

Bapuant 2

Pemuts 3anaun:
1. Bpocator aBa kybOuka. CyMMHDPYIOT YHCIIO OYKOB,
BBINABIINX HA BEPXHUX TPAHAX KyOHKOB.
[TocTpouTh MHOKECTBO BIIEMEHTApHBIX COOBITHI
Q W ero TMOIMHOXECTBO, COOTBETCTBYIOIIEE
ykazaHHOMYy coObiTHio A. Haifth BepoaTHOCTH
COOBITHS A. [TocTpoutsb TTOIMHOXKECTBO,

COOTBETCTBYIOIIEe coObITHIO A (momomuenue A).
Haiitu ero BeposTHOCTS.
A={cymma 04koB Gombie 3}

2. Cnyuaitnas BemnunHa X 3a7aHa INIOTHOCTBIO
pacrpeziesIeHus] BEpOsSTHOCTEH (CM. TpaduK).
IToctpouts rpaduk GyHKIUHN pacnpeaeaeHus
BEPOSATHOCTEN, HAUTH MaTEMaTHYECKOE OJKUTaHNE
U JUCIIEPCUIO CITyYalHOU BEJIMYUHBI.

A

f(x)

1.3

Pemmuts 3agaun:

1. Bpocator nBa kyOmka. CyMMHUpPYIOT YHCIIO
OYKOB, BBITIABIINX Ha BEPXHUX I'PaHIX KyOUKOB.
[TocTponTh MHOXECTBO 3JIEMEHTAPHBIX COOBITHH )

u ero MOJJMHO>KECTBO, COOTBETCTBYIOIIEE
yKazaHHOMY coObITHIO A. HaliTi BeposSTHOCTH
COOBITHS A. IToctpouts MOJMHOXKECTBO,

cooTBeTCTBYyIOmEe cobbiTHi0 A (gomomuenue A).
Haiitu ero BeposiTHOCTB.
A={cymma 04koB OobIre 8}

2. Cayuaiinas BennunHa X 3aaHa TUIOTHOCTBIO
pacrpeneneHus BeposTHOCTEH (cM. rpaduk).
[HocTpouts rpaduk GyHKIMA pacrpeneneHus
BEPOSITHOCTEW, HAUTH MaTeMaTHUECKOE OKUTAaHUE U
JIMCTIEPCUIO CITYYalHOW BEJIMUMHBL.

A

f(x)

a b c
a b c d
0.
5 1 1.7 1 0.6

Camocmoamenvhasn paﬁoma Ne6 no meme «OcHo6bl Mamemamuueckoii CIMaAmucmuKiu.
Hposepka cmamucmudecKux cunomes)).

Bapuant 1

Bapuant 2

Penmte 3agaun:

Penmte 3agaun:




1. [IpenctaBuTh naHHyl0 BbIOOpKy B Buak | IIpeicTaButh naHHYI0 BBIOOPKY B BHJE BapUAIIMOHHOTO
BAapUAIMOHHOTO psAza. I[IOCTPOMTH MOJMIOH YacTOT, | PAAa. IIoCTPOUTH MONHMIOH YacTOT, FTUCTOTpaMMy M rpaduk
rucTorpaMmy M rpa@uK OMIUPHUYECKOH (QyHKIMH | SMIUPHYECKOH QYHKIMH PACHIPEICITICHUS.
pacnpeneneHus. Bbi0opka

BbIGopKa 6l1]1]7]3]4]1]3]8]9]10[12]6]7]2
3[8]17]614]6]9]5]9]12]17]6]7]8]6

2. | Iepen BeIOOpamMu B TOpO/IE OBLIO OMPOIICHO 1 YenoBek. 13
ITepen BIOOpaMH B rOpojie GBLUIO OMPOIICHO # YeIOBEK. | HUX Kk YENOBEK OTAAIM NPEANOYTEHUE HBIHEUIHEMY MIDY.

U3 Hux k 4eI0BEK OTIAIM TIPEAIOYTEHHE HBIHEITHEMY Ha xakoe KoM4YecTBO TOIIOCOB MOYKET PACCUUTHIBATH MAP
Mapy. Ha kakoe KOIM4eCcTBO TOJI0COB MOKET Ha BBEIOOpaX, €CIU BCero B ropoe /N n3bupareneit
PacCUMTHIBATL MAP Ha BBIOOPAX, €ciu Beero B ropoge N | (BBIYUCIUTE C IOBEPUTENBbHOM BEPOATHOCTHIO 0.95).
n3bupateneii (BBIYHUCIUTD C JOBEPUTEIHLHOM n k N
BeposiTHOCTHIO 0.95). 1200 300 80000
n k N
500 200 30000

4.3. OneHoOYHbIE CPeICTBA JJIA MPOMEKYTOYHOM aTTEeCTAIMU.

4.3.1. [lepeueHb KoMIeTeHIMII ¢ YKa3aHUEM 3TanoB ux GopMHpPOBaHUs B mpolecce
0CBOEHMsI 00pa30BaTeIbHOI MPOrpaMMbl

Kon HaumenoBanue Ko »rana HaumenoBaHue 3Tamna
KOMIIeTeHIINH KOMIIeTeHIM U OCBOEHHUS O0CBOEHHA
KOMTIeTEHIIM U KOMTEeTEHIIM U
YK OC-1 Crnocobnocts npumensts | YK OC-1.2 Croco6HOCTb
KPUTHYCCKHH aHaJm3 paccMaTpuBaTh CHUCTEMY
uHbOpMaIUU u KaKk »JJIEMEHT CHUCTEMBI
CHUCTEMHBIH TIOAXON  JUIS Ooyiee BBICOKOTO YpPOBHS
peLeHus (BUIETH CHCTEMYy Kak
npoQeCCHOHATBHBIX 3a1a4 COBOKYITHOCTb
MOJICHICTEM).

4.3.2 Tloxa3aTe/u U KpUTepHH OLECHMBAHWS KOMIECTEHIMII HAa Pa3JIMYHBIX JTamax
ux (popmupoBaHus

Cpencts
JTan ocBOeHUSs IToxa3aresn . P
Kpurepnii ouenuBanus (MeTOBI)
KOMIIEeTeHIIHH OLIeHUBAHUSI
OLIEHUBAHMSI
OnuceiBaeT 0OBEKT COOTHOCHUT CHCTEMBI U
KaK JJIEMEHT pa3audaeT uX B 3aBUCHMOCTH
CUCTEMBI OoJee OT YPOBHS CIIOKHOCTH.
BBICOKOI'O OBHHI. HagriBaeT Bce cucteMnl, B
VK OC-1.2 yp ’ Onpoc,
OrnuceiBaer KOTOpbIE BCTPOEH OOBEKT Kak
CrocoGHOCTh BeCTH perieHue
. MOJICICTEMBI MOJICUCTEMA.
KPUTHUYECKUI aHaTn3 3ajad,
CUCTEMBI BBICOKOTO Touno ompenensieT Mecto
uHbopMaIun KOHTPOJIbHAs
YpPOBHSI, B KOTOpbIE o0BeKTa B cucTeMe boee AGoTa
BKIIIOYECH OOBEKT. BBICOKOTO YPOBHSI. p
OnucsiBaer XapakTepusyeT BIUSHUE
IMEp/KEHTHbBIC 00BEeKTa Ha CUCTEMBI OoJiee
CBOMCTBA CHUCTEM. BBICOKOI'O YPOBHSI.

4.3.3 TunoBbie KOHTPOJIbHbIE 32IaHUS WIH HHbIE MATEPUAJIbI (TUIIOBbIE OLlCHOYHbIE
MaTepuaJibl), He0OX0AMMBbIe /1Jis1 OLeHKH 3HAHUI, YMEeHHN i, HABBIKOB H (MJIH) ONBITA
AesiTeJIbHOCTH, XapaKTePHU3YIIHX ITanbl (POPMUPOBAHUS KOMIIETEHIMI B mpolecce
O0CBOEHHSI 00pPa30BaTeIbHON MPOrpaMMbl

BapuaHT 3a5aHMA 1JIs1 KOHTPOJIbHOI padoThI
(npomesicymounas ammecmayusi, 1 cemecmp)



BapuaHTel KOHTPOJIBHBIX PabOT (GOPMUPYIOTCS M3 THUIIOBBIX 3aj]jad MPOrpamMMbl [0 TEMaM
mucuuiiuHbl. KoHkpeTHoe KonnyecTBO 3a7au (0T 4 10 6) ¥ TeMbl IUCHUIUIMHBI, BKIIIOYaEMbIE B
KOHTPOJIbHYI0, OIIPEAEIIAIOTCS IPENOAABATEIIEM.

-1
3anaua 1. Haiitu onpenenuTenb TpOU3BEICHUS JBYX MaTPHUIT det (A 'D) u det (A ‘D )

-4 1 -1 -4 1 -1
A=|0 2 3 D=0 2 3
5 -2 1 0 0 4

3anpauya 2. Haiitu panT MaTpHIls:

-2 0 -1
A=[0 2 3
1 -2 4

3anaua 3. Pemuth cucteMy ypaBHEHUH MeToAoM [ aycca:

2x, —X,+x5;=0
X, +2x,+x,=4
B3x,—XxX,+2x;=2
&
(&1 &d
s

3 2
. X =X —x+1
lim 3 -
3anaua 4. Boruucnnts npesen gynkmun:  X21 XT3 X+2

3anaya 5. BEUUCIUTS TOYCUHBIC 3HAYCHUS IPOW3BOIHOM 1151 (DYHKITHH:

1
f (x) =3x2 - 5
HalTH f [(2) TS 2x
3apaua 6. [IpoBecTH MOJHOE UCCIIEIOBAHUE U IOCTPOUTH IPadMK QYHKIHN
1—x

Hepeqem, BOIIPOCOB Jisl MOATOTOBKH K KOHTpOJ’[LHOﬁ paﬁoTe

OcCHOBHBIE CBEICHHS O MaTpHIlaX.
Omneparuu HaJ MaTPULIAMU.
OrnpenenuTeny KBapaTHBIX MaTPULL.
CBoiicTBa onpeaenurenei.
OOparHas MaTpwuiia.

1

2

3

4

5.

6. Panr matpuusl.
7. Cucrtema n TUHEHHBIX YpaBHEHHUH € N IEPEMEHHBIMU.
8. Meron obpatHoit MaTpuils! 1 Gpopmyisl Kpamepa.

9. Meron I'aycca.

1

0. CucteMbl TMHEWHBIX OTHOPOJHBIX YPaBHEHUH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

Mopenu OpCACTABICHUA KOMIIJICKCHBIX YHUCCII.
AJ'IFe6paI/I‘leCKa$I Q)opMa NpeACTAaBJICHUA KOMIIJICKCHBIX YUCCII.

Tpuronomerpuyeckas u nokaszareiabHasi GOpMbI IPEICTABICHNUS KOMITJIEKCHBIX YHCEN.

[Tonstue pynkuuu. OCHOBHBIE CBOMCTBA U KJIacCU(UKALUS.
[Ipenen ¢pynkiuu. OCHOBHBIE TEOPEMBI O MpEJIENax.
HenpepbIBHOCTE QyHKIIUH.

[TonsiTre Mpou3BOJHON (QYHKITUH.

OcHoBHbIe npaBuiIa AuddepeHIupoBaHHUS.

Huddepennman GyHKITUN.

OcHoBHBIE TeOopeMbl TU(PPEPEHITNATHBHOTO UCYUCIICHHS.

. [IpaBuno Jlonurans.
22.
23.

Bo3spacranue u yobiBaHHe QYHKITHI.

XapakTepHble TOUKH (DYHKIUN ¥ XapaKTepHbIE JIMHUH UX IPadUKOB.
. Obm1as cxema uccnenoBaHust GyHKIMNA U TOCTPOCHUS UX TPAPHUKOB.

Bomnpocsl k 3k3amMeHy mo gucuunanue «MaremaTukay.
(npomedxxcymounas ammecmayus,2 cemecmp)

N kWD =
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N N B WN = O O 0NN BN~ O

28.
29.

OcHOBHBIE CBEICHHS O MaTpHIlaX.

Omneparuu HaJ MaTPUIIAMU.

OrnpenenuTeny KBaIpaTHBIX MAaTPHIL.

CaoiicTBa onpeaeauTeneu.

OOparHas MaTpwuiia.

Panr marpuiipbl.

Cucrtema n TUHEHHBIX YPaBHEHHUM ¢ # TIEpEMEHHBIMHU.
Meton obpatHoit maTpuilsl U popmynsl Kpamepa.
Meron l"aycca.

. CucreMpl TMHENHBIX OTHOPOIHBIX YPaBHEHUH.

. llonsitne ¢pynkumuu. OCHOBHBIE CBOWCTBA U KJIacCU(DUKAIIHS.
. Ipenen pynxmun. OCHOBHBIE TEOPEMBI O TIpeenax.

. HempepriBHOCTH (pyHKIIHH.

. [lonsiTve mpon3BOHON (QYHKIIUH.

. OcHoBHble TipaBuia nuddepeHpoBaHus.

. Mubdepennman GpyHKIUN.

. OcHoBHBIE TeopeMbl AU(epeHInanbHOTO UCUUCIEHHSL.

. [IpaBuno Jlonurans.

. Bozpactanue u yOpiBaHue (hyHKITHIA.

. XapakTepHble TOUKU (PYHKUUH U XapaKTepHbIE TUHUU UX TPaPHKOB.
. Obmias cxema uccienoBaHust GyHKIMNA U TOCTPOCHUS UX T'PapUKOB.
. IlonsTHs IepBOOOPA3HOI U HEOIPEENEHHOTO HHTETpaa.
. CBolicTBa HEOIIPEIEIIEHHOTO UHTErpaa.

. MeTonpl MHTErpupOBaHUS.

. [lonsiTHE OMpENeneHHOro0 HHTErpaIa.

. CBoilicTBa OIpe/IelIeHHOr0 HHTErpaa.

. OnpeneneHHblil nHTErpai kak GyHKIMs BepxHero npenena. @opmyna Herotona-

JletiOHU1IA.
MeTobl BBIYUCIICHHUS ONPEACIICHHOTO HHTETpaia.
I'eoMeTpHUecKHe TPHIIOKEHHS OITPEICIICHHOTO HHTErpaJia.



30.
31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.

42.

43.
44,

45.
46.
47.

48

52.

53.
54.

55.

56.
57.
58.
59.
60.
61.

62.
63.

64.
65.

HecoOcTBeHHbIE HHTETPATBI.

[TonsTHEe PyHKIIMM HECKONBKHUX IMEPEMEHHBIX, MIPEeN U HENPEPHIBHOCTH (DYHKIIUH.
YacTHple MPOU3BOIHBIE TIEPBOTO TOPSIIKA U MOTHBIN Auddepeniuan GpyHKIuu
HECKOJIbKUX MIEPEMEHHBIX.

[Tpou3BoaHast MO HAIMIPaBICHUIO, TPATUEHT QYHKIUH.

DKcTpeMyMbl (PYHKLMU MHOTHX [IEPEMEHHBIX, HEOOXOAUMOE U I0CTATOUHOE YCIOBUE
AKCTpEeMyMa.

YCioBHBIN SKCTpeMyM (PYHKITUH JBYX MIEPEMEHHBIX. MeToa MHOxuTeNel Jlarpanka.
JIBoliHble uHTETrpalibl. CBeieHUE JBOMHOIO UHTETpalia K IOBTOPHOMY.

I'eomeTpuueckas MHTEpIIpeTalus IBOMHOTO HHTErpaia.

OObikHOBeHHBIE U pepeHanbHble ypaBHeHUs. OCHOBHbIE TOHATHS.
Juddepenunanbapie ypaBHEHHUS IEPBOro MOPSAKA € pa3IeSOIIUMUCS IEPEMEHHBIMU.
Juddepennmanbapie ypaBHEHHS BTOPOTO MOPsAKA, JOMYCKAIOINE TOHWKEHUE TTOPSIKA.
O0m1ee peleHre 0JJHOPOIHOTO JIMHEHHOTO AU(PepeHIINaTBHOTO YpaBHEHHS BTOPOTO
MOpsi/IKa C TIOCTOSHHBIME K03 purimenramu.

YacTHOe pelieHrne HeOTHOPOAHOTO JTMHEHHOTO UG (epeHINaTFHOTO YPAaBHEHUS! BTOPOTO
MOpsi/IKA C TIOCTOSTHHBIME K03 purtmerramu.

OcHoBHbIE NOHATHUS TEOPUH BeposiTHOCTEH. CirydaliHble COOBITHS U UX KiaccuuKaius.
BepositHocTh coObITus. Kitaccuueckoe, CTaTUCTUYECKOE U T€OMETPHUUECKOe
OIIpEEIICHUS.

JlelicTBUS HaI COOBITUSMH.

Teopembl ClIOXKEHUS 1 YMHOXKEHHS BEPOSITHOCTEM.

3aBHUCUMBIE U HE3aBUCUMbBIE COOBITHS. YCIOBHAs BEPOSTHOCTb.

. @opMyiia oJIHOM BepoATHOCTH. Teopema baiieca.
49.
50.
51.

IToBTOpHBIE HE3aBUCUMBIE UcnibITaHUs. Dopmyna bepryiu. Teopema Ilyaccona.
JlokanbHas u uHTErpanbHas TeopeMsl Myaspa-Jlamiaca.

CrnyuaiiHas BeJIMYMHA U €€ 3aKOH pacrpeaeneHus. JJuckpeTHble 1 HelpepbIBHbIE
CIIy4YaiiHbI€ BEJIUYUHBI.

OCHOBHBIE 3aKOHBI pAaCIpEEIICHUs CIIydaiiHbIX BEJIMUUH: paBHOMEpHOE, bepHymu,
Ilyaccona, 3KCIIOHEHIIMAIIEHOE, HOPMAJIbHOE.

HepasenctBa MapkoBa u UeOnlmena.

OyHKIMS pacnpeaesieHus ciiydyaiHon BeMunHbl. [ITIOTHOCTE pacnpeneneHus
HETPEPhIBHOW cllyyaliHOM BelMunHbI. MIX cBOMCTRBA.

UucrioBble XapaKTEPUCTUKH CITyYalHBIX BEIMYHUH: MATEMAaTUYECKOE OXKHUIAHHE,
JTUCTIEPCHs], CpEeIHEE KBAIPATUUECKOE OTKIOHEHHUE, NX CBOMCTBA.

Mona, Meauana, kBaHTWIHM. HauanbHble M IEHTPaJIbHBIE MOMEHTBI CIIy4aiHbIX BEJIUYHH.
OO1u1re cBeieHUs 0 BBIOOPOYHOM METOJIE.

BapuanmonHnsie psibsl U UX rpaduyeckoe n300paxkeHue.

YucnoBble XapaKTEpUCTUKH BEIOOPOYHOTO pacnpenenenus. Mx cpoiicTsa.
[TonsiTHe 006 oleHKE MapamMeTpoB. XapaKTePUCTHKH OIICHOK.

MeTopl HaX0XKAEHUS OLICHOK: METOJ MOMEHTOB, METOJl MAaKCUMAaJIbHOTO
MpaBIONOA00MS, METOJ] HAUMEHBIINX KBaIPaToB.

OneHka reHepaIbHOM 01, TEHEPATbHOM CPEAHEN U TeHEPATbHOM JUCTIEPCHH.
[TonsiTne 06 MHTEPBATLHOM OIIEHKE MapaMeTpoB. JloBepuTeabHas BEPOSITHOCTDh U
JOBEpUTENbHBIN nHTepBasl. O0beM BBIOOPKH.

[TonsiTHe cTaTHCTUYECKON THIIOTE3bI U 00IIIas cXeMa ee IPOBEPKHU.

[IpoBepka runores 0 paBeHCTBE CPEIHUX U IUCIEPCUI IBYX COBOKYITHOCTEH.



66. [IpoBepka runoTe3 o 3aKOHE pacIpeeeHHs BHIOOPKH.
67. IIpoBepka runore3 00 OJJHOPOIHOCTH BHIOOPOK.

OKk3aMeH IMPOBOJUTCA 110 ouneram. B SKSaMCHaHHOHHBIﬁ ouier BXOIAT ABAa TCOPETUUYCCKUX
BOIIpOCa MW OJHA 3ajJada H3 4YHCJIa BKIIOYCHHBIX B INIAHBI IIPAKTHYCCKHUX 3aHATHH WIN
KOHTPOJIBHBIC 3aJIaHUA.

4.4. Meroanueckue MaTepHuaJibl, ONpe/e/silolye MpoueIypbl OLeHNBAHUS 3HAHUIA,
YMeHHIi, HABBIKOB H (/M) ONBITA 1eATEeJbHOCTH, XaPAKTePHU3YIOLIUX 3TANbI
(popMHpoOBaHMS KOMIIETEHIHIA

4.4.1. lllkana oueHMBaHUA pPe3yIbTAaTOB 00yueHus 3a 1 cemectp.

YcnemnocTh YCBOCHUA OUCHUIITIMHBI «MareMaTHka XapaKkTCpU3yCcTCsd KOJINYECCTBEHHO-
KaueCTBEHHOM M  Iu(QepeHIUpOoBaHHON OLEHKOH CPOPMHUPOBAHHOCTH  KOMIIETEHIIMH,
BKJ'IIO'—IaIOHIeﬁ COBOKYITHOCTb KPUTCPHUEB HUX OCBOCHUA. KauectBennas OIICHKA BEBEIPAXKACTCA B
0aJbHOM OIICHKE KauecTBa YCBOCHUS MPOTPAMMBbl AUCHUIUINHBI, KOTMUYECTBEHHAs — OTMETKOM B
nATHOAIUIBHOM 1IKale, AuddepenmpoBanHas 1mkana- oueHkon B cucteme ECTS (Tabmuua 3).

Tabnuya 3. llxkana oyenusanus pezynomamos obyuenus (1 cemecmp)

KauyecTBO ycBOCHMsI OTMeTKa B Onenka ECTS
NPOrpaMMblI 5-0annbHON mIKaJe
81 — 100 GannoB COTIUYHO» / «5» A
66- 80 6amtoB «XOPOIO» /«4» B
60- 65 6amioB «yJIOBJIETBOPUTEIBHOY / «3» C
51-59 6amnos «YIOBJIETBOPUTEITLHOY» / «3» D
Menbuie 50% «HEYIOBIICTBOPUTEIBHOY /«2» F

Bce ncnonszyemble BHIbI KOHTPOJIHO-OLIEHOUYHBIX cpencTB (Tabmuma 4) nmo aucuuIuiiHe
«Marematuka» (QOpMHPYIOT HUTOTOBYIO OTMETKY B Oajjlax € Y4YeTOM KayecTBa YCBOCHHUS
MpOTrpaMMbl TUCIUIUTMHBI (COPMHUPOBAHHOCTH KOMITETEHIIUN):

Tabnuya 4. Buovl konmponvho-oyenounvix cpedcms (1 cemecmp)

Ne HaumeHnoBaHnue
KOHTPOJILHO-
®opma koHTpOasA/banabl Kpurepuu oneHuBanus
OLIEHOYHOT0
cpeacTBa
1. Ilocemenue
CTyICHTaMH
ITocemaemocth JIEKIMH 1 0-4 Oana 0, 25 OaJta 3a OHO 3aHITHE
MPAKTHYECKUX
3aHITUH.




0 6amno — paboTa He 3a4TeHa, BHITIOJTHEHA

CaMOCTOSTENLHAS 0-5 HEMPaBWIbHO, C TPYObIMH MaTeMATHYCCKUMH
CaMOCTOSTENBHEIE pa60Ta Nol 6aﬂHOB OIINOKAMH.
paboTsi, 3 Oayta — paboTa MMeeT pacyeTHbIE WU
BBIITIOJIHACMBIC Ha TCOPETUYCCKUC TOrpCIIHOCTH, HE BJIHUAIOLIUC
MPAKTHYECKUX CEPhE3HO Ha Pe3yJIbTaT.
3aHATUAX CamocTosTenbHas 0-5 5 GamnoB — paboTa 3a4TeHa, BHINONHEHA 03
pabora Ne2 0ajoB €/IMHOM OMIHOKH
0 OamroB — CTymeHT He paboran Ha

MPAaKTUYECKUX 3aHATHAX, IPU PEIIeHUIX 3a/1ad
y JIOCKH TIONYy4YWJI HEYJIOBICTBOPUTEIIBHEIC
OLICHKH.
Orenka paboTsI Onpoc 0-8 4 OGamma — CTyAGHT paboTan Ha 3aHATHSIX,
CTY/ICHTA B TCUCHHE ’ MOJYYMJI 3a pEIIeHUE 3a/1a4 TOJOKUTEIbHbIC
perieHue 3a1a4 OayioB

cemMecTpa OIIeHKH (YZOBJIETBOPUTEIEHO, XOPOIIIO).

8 0ammoB — CTYyOEHT aKTUBHO paboTan Ha
3aHSATHM, TONYYWJI 32  pelIeHHe  3a1ad
MIOJIOXKUTETBFHBIEC OIICHKHU (XOPOIIO U OTIIUYHO).

3a Kaxaoe 3aJaHue B KOHTPOJILHON pabore
cTyneHT nonyyaet ot 0-13 Gamnos.
0 6ayioB (-) — HEpEIICHHAS 33]1aya;

m
4 OGamma () — 3agada B PEUICHWH KOTOPOM
OTCYTCTBYET TEOPETUYECKas apryMEHTalUs WU
JIlaH OTBET, a pPelIeHUe He MPEJCTaBICHO, WIN B
KoHTponbHas 0-78 HEMpaBWIHLHOM  (HE3aBEpIIICHHOM)  pEHICHUHU
pabora* GaJJIOB HMEIOTCA pa3yMHbIE JEHCTBHUS.

8 OammoB (+) — 3amaya B peEIIEHHUE KOTOPOWM
UMEIOTCSI  pacueTHBIE WM  TEOPETHYECKHe
MOTPENIHOCTH, HE BIMSIOIIME CEpbe3HO Ha
pe3yibTart.

13 6amnoB (+) — IpaBWIBHO M APTYMEHTHPOBAHO
pelreHHas 3a/1a4a.

OreHka HTOrOBOM
KOHTPOJIBHOH
paboTHI

* Ha xoHTpoJbHOW paboTe 3ampeniaeTcs IOJIb30BaThCsl MOOWIBHBIMH CPEACTBAMHU  CBS3H,
cooctBernpMu 11K, MHTEepHETOM, ydeOHWKaMH, KOHCHEKTAMH JIEKIIUH W pabOdYMMU TeTpaasMH
CEeMUHAPCKUX 3aHATUH.

IIpu HapymieHHMM JaHHBIX TpPeOOBaHWU OOyYaeMbId YAQISETCS W3 ayIUTOPUM C BBICTABICHUEM
OIICHKHU «HEYJIOBIIETBOPUTEIHHOM.

4.4.2. lllxkana oneHNBaHUs Pe3yJIbTATOB 00yUeHHs 3a 2 ceMecTp.

YcremnocTh YCBOCHUA NUCHUIIIIMHBI «MareMaTHka XapaKTCpU3yCTCsd KOJINYCCTBECHHO-
KAQueCTBEHHOM W  TU(QQEepeHIIPOBAaHHON OLEHKOH C(HOPMUPOBAHHOCTH  KOMIIETCHIIUH,
BKJHOLIaIOIIIeﬁ COBOKYITHOCTb KPUTCPHUEB UX OCBOCHUA. KauecTBennas OLICHKA BBIPAKACTCSA B
OaNbHOM OICHKE Ka4eCTBa YCBOSHHS MPOTPaMMBbI AUCIMIUIMHBI, KOTUYECTBCHHAs! — OTMETKOH B
ATHOAIIBHOM 1IKalle, AuddepenmpoBanHas mkana- oueHkor B cucteme ECTS (Tabmuua 5).

Tabnuya 5. Ilxana oyenusanus pe3yibmamos ooyuenus (2 cemecmp)

Ka4ecTBo ycBOCHUA Otmertka B Ounenka ECTS
MPOrpaMmbl 5-0anubHOM mIKae
91 — 100 6amoB COTIUYHO» / «5» A
81 — 90 6amnoB COTIIMYHO» / «5» B
72 — 80 GannoB «XOPOILIO» /«4» C




66 — 71 Gaiut

«XOPOLIO» /«4»

51-65 6amioB

«YJIOBJIETBOPUTEIHHOY / «3»

50 u MmeHee 0aJuIoB

«HEYIOBIICTBOPUTEIBHO» /«2» F

Bce uncnonbszyembie BHIBI KOHTPOJIBLHO-OLIEHOUHBIX cpeAcTB (Tabmuma 6) mo aucuuruiviHe
«Marematuka» (GOpMHPYIOT UTOTOBYIO OTMETKY B Oaiiax ¢ Y4YeToM KayecTBa YCBOCHHUSA

IIPOrpaMMbl TUCHUIUIUHBI (CHOPMUPOBAHHOCTH KOMIIETEHIIUN):
Tabnuya 6. Buovl konmponvho-oyenounvix cpedcms (2 cemecmp)

Ne HaumenoBanue
KOHTPOJILHO-
®opma koHTpOIs/Banibl Kpurepun ouennBanus
OLIEHOYHOT 0
cpeacTBa
1. ITocemenune
CTyACHTaMH 0-3.2
ITocemaemocth JIEKIMH 1 6am’1a 0, 1 Oayu1 3a OAHO 3aHATHE
MPaKTHYECKUX
3aHITHIH.
2.
CamocrosiTenbHas 0-5
pabota Ne3 OajoB
0 6amno — paboTa He 3a4TeHa, BHITIOTHEHA
CaMOCTOSTCIEHAS 0-5 HENpPaBUIbHO, C TPyOBIMH MaTeMaTHYECKHUMH
CaMocTosITeNTbHBIC paGora Ned Gammop | OMHOKaMu.
paboTsi, 3 Oayta — paboTa MMeeT pacyeTHbIE WU
BBIITOJIHSIEMBIC Ha TEOPETUUECKUE TOTPEUTHOCTH, HE
MIPAKTUIECKUX BIIHSIFOIINE CEPhE3HO Ha Pe3yIIbTar.
3aHATUAX CamocrosrenbHas 0-5 5 GamioB — paboTa 3a4TeHa, BHINONHEHA 03
pabora Ne4 0aJIoB €/THHO OIIHOKL.
CamocTosiTenbHas 0-5
pabora Ne5 0asoB
3 0 OamtoB — cTy#geHT He paboTal Ha
MPAaKTHUECKUX 3aHATHSX, NPH PEIICHUIX 3a7ad
y JOCKH TIONy4YWJI HEYIOBJIETBOPHUTEIbHEIE
OIICHKH.
Onenka paboThI Onpoc 0-7.8 4 Oamma — cTydgeHT paboTan Ha 3aHATHSX,
CTY/ICHTa B T€UCHHE ’ ’ MONyYMJI 3a pElIeHUE 3a7ay IOJIOKUTEIbHBIC
peleHue 3a1au 0ayuioB
cemecTpa OIICHKH (YIOBIETBOPUTEIHHO, XOPOIIIO).
7,8 0amioB — CTyOEeHT akTHBHO paboTai Ha
3aHATUH, TONYYWJI 32  pelleHHe  3ajad
MTOJIOKHUTEIIHHBIE OIEHKH (XOPOIIO W OTIMYHO).
4 OKx3ameH OK3aMeHalMOHHBII 0-69 3a KkaxII0€ 3aJaHre B DK3aMCHAIIMOHHOM OHIIeTe
OWIIET COCTOUT U3 O0amtoB | ctyzmeHT momydaet oT 0 - 23 6asos.
2-X TEOPETUUECKUX 0 6ammoB — TeopeTHYeCKWH BOMPOC HE
BOTIPOCOB U PacKpHIT (3a7a4a HE pelIcHa);
MPaKTHYECKOTO 7 0ammoB — TEOpPETHYECKUi BOMpoc
3a/laHusl. PacKpBIT YaCTUYHO, OTCYTCTBYET TOHHMAaHHE
CyTH Bompoca (3agada pelieHa YacTHUIHO,
OTCYTCTBYET ITIOHMUMaHUE MEXaHHW3MOB M OCHOB,
JIeKaIUX B pEIICHUH TOI00HOTO TUIA 33/1a4)
15 OammoB — TEOpeTHYECKUil BOMPOC
PacKpbIT MOJIHOCTBIO c HEOOIBITTIMH
HejodeTamu (3aja4ya pelieHa ¢ pacueTHbIMU WIIN




TCOPCTUICCKUMU NOrpeHIHOCTAMU, HC
BJIMAIONIUMHU CEPHE3HO HA pe3an>TaT).

23 Oaia — TEOPETUYECKHI  BOIPOC
PACKpPLBIT MOJHOCTBIO, €CTh NMOHMMAHUEC CYTU U
CBSI3H TEOPETHIECKOTO Marepuasa c

MpaKTHYeCcKuM (3a/la4a pelieHa MPaBUIBHO,
€CTh OHUMAaHHE MEXaHU3MOB U TEOPETHUECKUX
OCHOB, JISXKAIIIUX B PEIICHUH MOTOOHBIX 3a/1a4).

5. MeTonnueckue ykazaHus JJsi 00y4al0UIUXCs M0 OCBOCHUIO IMCUMILUINHBI (MOIYJIsA)

Lenv memoouueckux pexomenoayutl - 00ECTIEUYUTh CTYAEHTY ONTUMAJbHYIO OpPraHU3AIMIO
mpolecca U3yuyeHusl NUCHUIUIMHBI, a TaK)Ke BBIOTHEHHS Pa3IUYHBIX (OPM CaMOCTOSITEIHHOM
paboTHI.

CryneHTaM HEOOXOIUMO O3HAKOMHUTBCS: C  COJEpXkKaHWEeM pabodyeil mporpammbl
AUCHUIUIMHBI, C HEIAMHU M 3agad4aMud JUCHUIIIMHBI, €€ CBA3SAMU C APYrUMHU JUCHUIIIMHAMU
0o0pa30BaTebHON MPOrPaMMBbI, METOIUYECKUMHU pPa3padOTKaMH [0 JaHHOW JUCIMILIUHE,
MMEIOIMMMCS Ha o0Opa3oBaTebHOM TOpTaje M caiTe Kadeapbl, ¢ TpadHUKOM KOHCYIbTAIHil
npernojaaBarenei kadeapsl.

N3yuenne MuCHUTIIUHBI TPeOyeT CHUCTEMATHYECKOTO M TOCJIEIOBATEIIbHOTO HAKOILJICHUS
3HAHUH, CJIeIOBATEIbHO, MPOMYCKUA OTACIHHBIX TEM HE IMO3BOJIAIOT NIyOOKO OCBOUTH MPEIMET.
Nmenno IIO3TOMY KOHTPOJIb Hall CHCTEMATHYECKOMN pa60T0171 CTYACHTOB BCETJa HAXOOUTCSA B
[IEHTpe BHUMaHUs Kadeaphl.

Obyuenue no oucyuniune «Mamemamuka» npeononazaem uzydenue Kypca Ha ayOumopHbIxX
3anAMUAX (MeKyuu U npaKxmudeckue 3aHamus) u CamoCmosmenbHol pabomul CmyoeHmos.

C nenpro obecrieyeHus! yCIENIHOro OOy4eHHs CTYJICHT JOJDKEH B 00s3aTEIbHOM IOPSIKE
TOTOBUTHCS K JIeKYUsM, TIOCKOIbKY OHH SIBJISIFOTCA BakHEimell (oopmoii opranuzanuu y4eOGHOro
IpoLecca: 3HaKOMSIT C HOBBIM YUEOHBIM MaTepHalioM; pa3bsICHAIOT yUeOHbIE 3JIEMEHTBI, TPYAHBIE
JUIsl TOHUMAaHUs; CUCTEMaTU3UPYIOT YUeOHbII MaTeprall; OpHEHTUPYIOT B yueOHOM Ipoliecce.

IIpaxmuueckue 3auamus ITACUUIUIAHBI «MareMaTka» NpPEAIonaraloT X IPOBENCHUE B
pa3nu4HbIX (OpMax C LEIbI0 BBIABICHUS MOTYYEHHBIX 3HAHWN, YMEHMH M KOMIIETEHIMHA C
IIPOBEICHUEM KOHTPOJIBHBIX MEPONPHUATHH, ONMNCAHHBIX B 11.4.4.

Camocmosmenvruas paboma CTYyAEHTOB IO JUCHUILIMHE «MaremaTukay CHocoOCTBYeT
Oosiee TIIyOOKOMY YCBOCHHMIO M3Y4aeMOro Kypca, (OpMHpPYET HaBBIKM HCIOJIb30BAaHUS
M3y4acMOro MaTeMaTH4YeCKOro ammapara ¥ OpPHUEHTHPYET CTyAEHTa Ha YMEHHE IPUMEHSITh
MTOJIyYEHHbIE 3HAHUS HA IPAKTHUKE.

IloAroToBKa K JIEKIUNM 3aKIII0YAECTCS B CIEAYIONIEM:

BHUMATEIIBHO IIPOYUTANTE MaTepra NPeablIyIIeH JIEKIUHY;

y3HalTe TeMy MPEACTOSAIIEH JIeKIMH (IT0 TEMAaTHYECKOMY IIJIaHy, 0 HHPOPMAaILIUU JIEKTOPa);
O3HAKOMBTECH C Y4EOHBIM MAaTEPUAJIOM IO YUEOHHUKY M yUE€OHBIM MTOCOOMSM;

MoCTapalTeCh YSICHUTh MECTO M3y4aeMoil TeMbI B cBOel Ipo(hecCHOHABHOM MOATOTOBKE;

3aMMIIATE BO3MOXKHBIE BOIIPOCHI, KOTOPBIE BbI 33JaIUTE JICKTOPY HA JICKLIUH.

[HoaroroBka K NpakTUYECKUM 3aHATUSIM:

BHUMATEJIbHO TPOYUTANTE MaTepUasl JIEKIHi, OTHOCSIIMXCS K JAHHOMY MPaKTUYECKOMY
3aHSTHIO; 03HAKOMBTECH C YI€OHBIM MAaTepUAIIOM IO YUEOHHUKY B yUE€OHBIM MTOCOOHSIM;

BBITIUIIINTE OCHOBHBIE TIOHATHS U TEOPEMBI;

CaMOCTOSITENILHO PEIINTE MPUMEPHI, pa300paHHbIC B JEKIHIX, U 3a/1a4d, PEKOMEH/IOBAHHBIC
JUTSE CAMOCTOSITEIPHOTO U3yUCHHUS;

YSICHUTE, KaKhe YdeOHbIC 2IIEMEHTHI OCTAIUChH JIJIsl BaC HESICHBIMH M TIOCTApPalTECh MOTYIHUTh
Ha HUX OTBET 3apaHee (710 3aHATHS) BO BpEMs TEKYIIUX KOHCYJIBTAIMI MPEenoaBaTeris.

l'oTOBUTBCSI MOKHO WHIMBUAYalIbHO, MapaMy WM B COCTAaBE MaJIOM TpyNIbl, MOCIEIHUE
sBisTtoTCs Y dexTruBHBIMU (hopMamu paboTel. Pabovast mporpaMma TUCIUTUTMHBI B 9acTH TIEJEH,
MEPEYHI0 3HAHWM, yMEHUWI, TEPMUHOB U YYE€OHBIX BOMPOCOB MOXET OBITh HCIOJIH30BaHA B
Ka4eCTBE OPUEHTHPA B OpPraHU3aIliu O0yICHHSI.

[HonroroBka K KOHTPOJILHOM paboTe.




K xoHTponbHOH paGoTe HEOOXOAMMO TOTOBHUTCS  LIEJICHANPABIECHHO, PETYJSPHO,
CUCTEMaTH4YeCKU M C TEpBbIX JHEH oOydyeHHs MO JaHHOW auciuiuinHe. llombITku ocBOUTH
JUCLMIUIMHY B IIEPUOJ CECCHM, KaK MPaBWJIO, NIOKA3bIBAIOT HE CIIMIIKOM YIOBJIETBOPUTEIILHBIE
PE3YIbTATHI.

ITonroroBKa K HK3aMEHY.
K »sKk3ameHy [gomyckarOTCsl CTYIOCHTBHI, BBHINOJHHUBIINE Bce TpeOOBaHHUS y4eOHOM

IIPOrpaMMbl, BBITIOJIHUBIIUE B YCTAHOBJIEHHbIE CPOKHU BCE BHUJIbI 33JJaHUIl U padOT, HE UMEIOIIUM
3aJI0JDKEHHOCTEH 10 UTOraM TEKYILEro KOHTPOJIS yCIIEBAEMOCTH.

[TonroroBka K sK3aMeHy IpeaycMaTpUBAaeT YCTHOE NOBTOPEHHUE MPOIIEHHOro y4eOHOTro
Marepuajga 1O JUCHMIUIMHE (C  MCIIOJb30BAHHMEM  KOHCIIEKTOB, Y4YEOHBIX MOCOOHUH,
JIOTIOJIHUTEJILHOM JIUTEpPATyphl), a TAKXKe JONOJHUTEIbHOE KOHCIIEKTUPOBAHNE 3TUX UCTOUHUKOB
I10 IIEPEYHIO BOIIPOCOB, BBLIHOCUMBIX Ha DK3aMEH.

B camoM Hauane y4eGHOro Kypca CTYJIEHTY HEOOXOOMMO IMO3HAKOMHUTBCS CO CIEIYIOIIEH
yueOHO-METOJUYECKON JOKYMEHTAIME!: MPOrpaMMOM TUCIUIIMHBL, IEpeYHeM 3HAaHUN U YMEHUH,
KOTOPBIMH CTYIEHT JOJDKEH BJIAJCTh; TEMATUYECKMMHU IUIAHAMM JICKUUM, NPAKTUYECKUX U
71a00PaTOPHBIX 3aHATHIA; KOHTPOJIBHBIMUA MEPOIIPUATHIMU; YIEOHUKOM, Y4€OHBIMU TOCOOUSIMU TIO
TUCIMIUIMHE, TIEPEYHEM BOIPOCOB U 3aaad Juia camomoarotoBku (m. 4.4.3), a Takke
ANIEKTPOHHBIMHU pecypcaMu (KOMIUIEKT IPE3EHTALUN U TECTOBBIE MaTepHaibl, PEaJU30BAHHBIE B
cucreme Moodle).

ITocne sTOrO y CTyAeHTa JOKHO C(OPMHPOBATHCS YETKOE MpeACTaBlIeHHE 00 o0beMe U
XapakTepe 3HaHMH W yMEHHH, KOTOPBIMH Hajgo OyZeT OBIafeTh MO AWUCIHIUIMHE.
CucrtemMaTnyeckoe BBIMOJHEHHE Y4YeOHOW paOOThl Ha JIEKUMSAX M TPAKTHUECKUX 3aHATHAX
MO3BOJIUT YCICIIHO OCBOWTh JUCHUIUIMHY M CO3JaTh XOpOIIylo 0a3y JUIs HaluCcaHus
KOHTPOJIbHOW PaOOTHI.

6. OcHOBHAasI M JONIOJIHUTE/IbLHAsA YU4eOHas JIUuTepaTypa, Heo0XoAuMasi 1JIs1 OCBOCHHS
AUCHHUILINHBI, pecypchl HHPOPMANMOHHO-TEICKOMMYHHUKAIMOHHON CeTH
"HHTepHeT", BK/IIOYAS NepevyeHb Y4eOHO-MeTOAUYeCKOoro obecnedeHus AJs
CaMOCTOATEJbHOM Pa0oThI 00y4AIOLIUXCS 110 AUCHHUILIMHE

6.1. Ocnoenasn tumepamypa.

1. Kpemep, H. III. Bricmias maremaruka [Uisi SKOHOMHYECKOro OakajaBpHara:
yueOnuk u npaktukym / H. I1I. Kpemep ; mon pen. H. I1I. Kpemepa. — 5-e u3zn., mepepal. u gom.
— M.: U3parensctBo HOpaiit, 2019. — 909 c. — (Cepus: bakanaBp. AkageMuyeckuii Kypc). —
ISBN 978-5-9916-3738-1. — Pexum moctyma: www.biblio-online.ru/book/EDF405ED-E&95-
42DE-9744-ED48C83187DC..

2. Kpemep, H. III. Teopuss BeposTHOCTEW M MareMaTWyecKas CTaTUCTHUKAa B 2 4.
Yacte 1. Teopus BeposTHOCTEH: yueOHUK U MPAKTUKYM AJIs akajeMudeckoro OakamaBpuata / H.
. Kpemep. — 5-e¢ uzn., nepepad. u mon. — M. : U3marensctBo IOpaiit, 2019. — 264 ¢. —
(Cepusi: bakanaBp. Axkamemuueckuit kypc). — ISBN 978-5-534-01925-4. — Pexum goctyma :
www.biblio-online.ru/book/426BE322-E08B-4904-B13E-D01A9872443A..

3. MomoB, A. M. DKOHOMHKO-MaTeMaTHUECKHEe METOJbl M MOJAETH: YYEOHUK IS
npukiagHoro 6akanaspuara / A. M. [Tomos, B. H. CotaukoB ; moxa o6mr. pea. A. M. Tlomosa. —
3-e¢ uzn., ucnp. u gon. — M.: UznarensctBo FOpaiit, 2017. — 345 ¢. — (Cepus: bakanasp.
[Mpuknaguoit kypc). — ISBN 978-5-9916-4440-2. — Pexum poctyma: www.biblio-
online.ru/book/C94FOBCE-CF1B-47EA-B809-EB069558E6138.

6.2. JlonoJiHUTEIbHAA JIUTEPaTypA.
1. Kpemep, H. II. Marematuka s SKOHOMHUCTOB: OT apuU(METHKH [0

HSKOHOMETPHUKU. YUeOHO-CIIpaBOYHOE MOcOoOHMe: aisi akajgemuueckoro OakamaBpuwara / H. III.
Kpemep, b. A. Ilytko, 1. M. Tpummn; mox oomr. pea. H. I1I. Kpemepa. — 4-e u3a., nepepad. u


http://www.biblio-online.ru/book/426BE322-E08B-4904-B13E-D01A9872443A

non. — M.: UzparensctBo Opaiit, 2019. — 724 c. — (Cepus : bakanaBp. AxageMHueCKHi

kypc). — ISBN  978-5-9916-3680-3. —  Pexum  goctyma :  www.biblio-
online.ru/book/161B6081-1860-44D9-8FFE-41FEB825E499.

2. HccnenoBanue omepanuiéi B JKOHOMHKE: Y4YEOHHK Ui aKaIeMHUYECKOTO
OakanaBpuata / nmox pea. H. III. Kpemepa. — 3-e u3z., nepepab. u gon. — M.: U3aarenscTBo
IOpaiit, 2017. — 438 ¢. — (Cepus: bakamaBp. Axagemudeckuii kypc). — ISBN 978-5-9916-
9922-8. — Pexum goctyma: www.biblio-online.ru/book/3961E887-EEA2-4B82-9052-
630B23FBEESD.

6.3. HopmaTuBHbIE NpaBOBbIE JOKYMEHTDI.

1. denepanbHbIii roCyJapCTBEHHbIN o0OpazoBaTebHbIN CTaHIapT BBICIIETO
npo¢eCCHOHAILHOTO 00pa30BaHMsl IO HANpaBlICHHIO MOAroToBKH (cnenuaibHocTH) 080101
DOKkoHOMHUYECKass 0e30macHOCTh (kBanuduKaus (CTEMEeHb) «CIEUUATHCT»). Y TBEPKACH
npukazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepammu oT «14» saBaps 2011
r. Ne 19.

2. llpuka3  MwunucrepctBa  o0pa3oBaHHsI M Hayku  poccuiickoit — Deneparuu
(MUHOBPHAYKH) «O6  ytBepxiaenun llopsnka  opraHusalud U OCYILIECTBIICHUS
00pa3oBaTelbHON AEATENFHOCTH MO 00pa3oBaTelbHBIM MpPOrpaMMaM BBICIIErO 00pa3OBaHUS —
mporpamMMm 0OakajaBpHuara, MPorpaMM CIEIHaIUTeTa, MPOrpaMM MarucTparypb» oT «19» nexabps
2013r. Ne 1367 (3apeructpupoBat 24.02.2014 1. Ne 31402).

3. Ilonoxenne 00 opranuzanuu u ocymectBiennn B PAHXul'C obpasoBatenbHOM
NEeSTeNbHOCTH IO TMporpaMMmaM BBICHIETO OOpa3oBaHHMS — TMporpaMMmaM OakajaBpHara,
MporpaMmaM CIelUaJnuTeTa, nporpaMmMaM maructpartypbl. YTBepxkaeHo [Ipukazom PAHXul'C
oT «14» mas 2014 r. Ne 02-129.

4. ITlonoxeHue O TEKYyLIEM KOHTPOJE YCIIEBAEMOCTH M IPOMEXKYTOYHON aTTECTALMH
CTYIEHTOB B (eaepaibHOM TOCYAAPCTBEHHOM OIODKETHOM 00pa3oBaTeIbHOM YUPEKICHUH
BBICIIETO TIpodeccroHanbHOr0 obOpa3zoBanus «Poccuiickas akaneMusi HApOJHOTO XO3SMCTBA U
rocynapcTBeHHOM ciryx0b1 1ipu [Ipesunente Poccuiickoit @eaepanumy» (C U3M. U IOM. OT 7 UIOHS
2013r.). YtBepxneno IIpukazom PAHXul'C ot «7» ntonst 2013 . Ne 01-2694.

6.4. UnTepHeT-pecypcesl.

1. JlekumonHbI MaTepuan no aucuuiminHe «Marematnka» Ha caite PAHXul'C.
http://www.ilns.ranepa.ru/studentam-i-slushatelyam/lektsionnye-materialy/

2. http:/www.MuHOOpHAYKH.pd — ounmanpHBId calT MuUHUCTEpCTBA 00pa30BaAHUS
n Hayku Poccuiickon @enepanuu

3. http://www.nsu.ru/mmf/tvims/chernova/tv/lec

4 http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf

5. http://www.statsoft.ru

6 http://www.statistica.ru

6.5. Hble HCTOYHUMKH.

1. Hayunast snextponnas oubnuoreka eLIBRARY.RY.

2. OnexrponHas 6ubmmoreka cuctema IPRBOORS.

3. DnekTpoHHas OMOIMOTEKa 00pa30BATENILHBIX M MPOCBETUTEILCKUX M3maHui «1Q
Library».

4. OnexTpoHHo-0nbmoreynas cucrema BOOK .ru.

5. DIeKTPOHHO-OMOIMOTEYHAS CHCTeMa znanium.com m3aarenbeTBa « THDPA-M.

6. DNEKTPOHHO-OMOIMOTEUHAs CHCTeMa n3iaresbeTBa «HOpaitT.

7. DIeKTPOHHO-OMOMOTeYHAs cCHcTeMa n3iareliberBa «JIAHDy.

7. MaTtepuajibHO-TexHHYecKasi 0a3a, HHPOPMALMOHHbIE TEXHOJIOTHMH, IPOTPAMMHOE


http://www.biblio-online.ru/book/161B6081-1860-44D9-8FFE-41FEB825E499
http://www.biblio-online.ru/book/161B6081-1860-44D9-8FFE-41FEB825E499

o0ecrnieyeHre M1 MH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMBbI

1. Cnenmanu3upoBaHHbBIC 3ajbl JJIS MPOBEICHUS JIGKIUN W ayIUTOPUH UL TIPOBEICHUS
CEMHUHAPCKHUX U MPAKTUYECKUX 3aHIATUN C UCTIOJIH30BAHHEM MYJIBTUMEAUMHOTO 000pYIOBaHUS H
BO3MOXKHOCTBIO IPSIMOTO BBIXOJIAa B CETh VIHTEepHET.

2. Crenupanu3upoBaHHas MeOenb U OpPICPeiCTBA: ayIUTOPUU M KOMIIBIOTEpHBIE KJIACCHI,
000py/IOBaHHBIE TIOCAOYHBIMH MECTAMH.

3. TexHuyeckue cpeinctBa oOyueHus: IlepcoHalbHbIE KOMIBIOTEPHI; KOMIIBIOTEPHBIE
MIPOEKTOPHI; 3BYKOBBIC JAMHAMHUKH; IPOTPAMMHBIE CPEICTBA, OOECIECUYMBAIOIINE ITPOCMOTP
Buaeodaiinos B popmarax AVI, MPEG-4, DivX, RMVB, WMV.

4. Jlunensuonuele 3ekTpoHHBIe pecypchl: Windows, Microsoft Office (Excel, InfoPath,
PowerPoint, Publisher, Word).

5. HWudopmanuonHsle crpaBodyHble M MoOHCKOBble cuctembl «KoHcymprant Ilirocy,
«l"apanm».
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