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1. HepequL IJIAHUPYCMBIX PE3YyJIbTATOB O6y‘-ICHI/I$I IO JUCIHUITIIINHE (MO,Z[y.]'IIO), COOTHCCCHHBIX C
IIAaHUPYEMBIMUA PE3YJIbTaTaMH OCBOCHHS IMPOrpaMMBI

1.1.  obecnednBaeT OBIAJCHUE CICTYIOIIMMHU KOMIIETCHIIMSIMU C YIETOM dTara;

Kon Haumenosanue Kox stama ocBoenuss| HaumeHosaHue >Tama
KOMIETEHITUHI KOMIIETEHIIUHU KOMIETEHITUI OCBOEHUSI KOMIETEHIINI
YK OC-1 CIOCOOHOCTDH MMPUMEHSATH YK OC-1.2 CnocoOHOCTh

KPUTUYECKUM aHAIIU3 paccMaTpuBaTh CUCTEMY
nHGOPMAIUHN U CUCTEMHBIN KaK 2JIEMEHT CUCTEMBbI
MOJIXO/ JIJISl peLIeHUs 00J1e€ BBICOKOTO YPOBHS
npodeccuoHaNbHBIX 3aa4 (BUAETH CUCTEMY KaK
COBOKYITHOCTb MOJCUCTEM).

1.2. B pe3ynbTare OCBOCHHS TUCIUILINHBI Y CTYJCHTOB JOKHBI OBITh C(HOPMUPOBAHBI:

OTO/TD Kon srana Pesynbratel 00yueHus
(npu Hanuyuu OCBOCHUS
npogcmanoapma)/ KOMIIETEHIIUU
npodeccroHallbHbIE
JEHCTBUS
YKOC1.2 Ha ypOBHE 3HAHUIi: CUCTEMA, CBOMCTBA CUCTEM,

KI1acCU(UKAIUs CUCTEM, CUCTEMHBIN TIOJXO],
[IPUHITUTIEI CHCTEMHOTO TOAX0a

Ha ypOBHE YMEHHI1: KPUTEPUAILHO OLICHUBATh
MH(pOPMAITHIO

2. O0beM U MeCTO IUCHUILTUHBI (MoayJs) B cTpykTrype OIl BO

Jucuunnuna «Marematuka» (b1.5.11) otHOCHTCs K 6a30BOi YacTU M B COOTBETCTBHH C
y4eOHBIM TIJIaHOM OcBauBaeTcs B 1, 2 cemectpax Ha 1-M Kypce o4HOU (popmMBI 00ydeHHSI.

OO61mas TpyI0eMKOCTh AUCHHUIUIHHBI COCTaBIsET 6 3.€. (216 a.4.).

HuctunmHa 6a3upyeTcs Ha 3HAHUSAX, TMOJYYEHHBIX CTYJICHTAMU B IPOIECCE OCBOCHUS
LIKOJIbHOM MpOrpaMMBbl 1o npeamMeTy «MaremaThkay.

OCHOBHBIE TIOJIOKECHHS TUCIMIUIMHBI JIOJDKHBI OBITh MCIOJIb30BAHBI B JAIBHEHIIEM MpHU
W3YUYCHUU CIEAYIOMUX TUCHUIINH: «OCHOBBI HAyYHBIX HCCIeA0BaHuUi», «OO0MIas u TaMokeHHas
CTaTHCTHKAY.

KonmuuecTBo akageMMuecKMX 4YacoB, BBIJCICHHBIX Ha KOHTaKTHYIO paboTy ¢
npemnojasaresieM (10 BUJaM y4eOHBIX 3aHATUN) U Ha CAMOCTOSITENIbHYIO paboTy 00yJaroluXcs:

- oyHas ¢dopMa oOyueHuUs: NeKuMu — 36 a.y., MpakTUUYecKue 3aHsaTus — 54 a.u.,
camocTosTeNbHas padora — 90 a.4., mpoMeXyTodHas arrectanus — 36 a.u.

®dopma MPOMEeKYTOYHON aTTeCTAlMK B COOTBETCTBUH C YU€OHBIM IIAHOM — DK3aMEH.



3. CoeprkaHue U CTPYKTYpPa AUCHUILIUHBI (MOTYJI51)

Tabmuma 1.
O0beM TUCHMILUIMHBI (MOLYJIsA), Yac. dopma
KonrakTHas pa6ora TeKyLero
o0y4yarommxest KOHTPOJISI
Ne i/ HauMenoBanue Tem ¢ mpenojaBartejieM o yceBaemMocTH
(pa3aesoB) Bcero | Bugam yueoOnsbix 3ansatuii | CP s
IMPOMEKY TOYH
J JP | II3 | KCP ol
aTTecTaluu

Ounasn popma 0oyuenusn

Paspen 1. JiuHenHan anrebpa c aneMeHTaMu aHaJIMTUYECKOMN
reoMmeTpum (1 cemecrtp)

Tema 1 |Martpuusl u onpeaenuTenu 8 2 2 1 3 O, 1
Tena 2 CI/ICTCMBIUJII/IHGI/IHHX 3 ) ) 1 3 0. 11
ypaBHEHUI
Tena 3 Bekrtopa Ha MI0CKOCTH U B ] ) ) 1 3 0. 11
MIPOCTPAHCTBE
Tena 4 DJeMeHThI aHATUTUYECKOM 10 ) ) 1 5 0
TeOMETPHH
Pa3nen 2. Marematnueckunii anaaus (1 cemectp)
Tema 5 | DRI OAHON 10 | 2 2| 1 |5 0
MePEeMEHHOI
Tema 6 | A Hddepermmanyioe 14 4 4 1 5 0
WCUUCIICHUE
Tema 7 | UnTerpasnbHoe ucuucienue| 14 4 4 1 5 O
Hroro mo 1 cemectpy 72 18 18 7 29 KP
Kontpoabnas padora
Pasznen 2. MaremaTuveckuii anaaus (2 cemectp)
Tema 8 | Psiabl 14 2 4 1 7 O, KP
Tema 9 | PYHKIHN HECKOTBKUX 14 2 4| 1 7 0, KP
MEPEMEHHBIX
Tema Huddepenunanbusie 14 ) 4 1 7 0. KP
10 YpaBHEHMUSI.

Pa3zgen 3. Teopusi BeposiTHOCTEH U M

aTeMaTHiIeCKas CTaTUCTHKA

(2 cemecTp)

}’leMa Crnyyaitnble coObITUS 18 4 3 1 5 0. KP

"lnga Crny4aiiHble BETMYUHBI 16 ) 6 1 7 0, KP

Tema OCHOBBI MaTeMaTUYECKOM 18 4 6 1 7 0. KP

13 CTaTUCTUKHU

Tema ITpoBepka cTaTUCTUUECKUX 14 ) 4 1 7 0, KP

14 TUIIOTE3

Hroro no 2 cemectpy 108 18 36 7 47

IIpome:kyTouHasi aTTecTanus DK3aMeH
Bcero: | 216 36 54 14 76




* @opmbl mexkywe2o KOHmMpos ycnegaemocmu: ycmHoe cobecedosanue (YC) =onpoc (O),
3HaHUeswvlli mecm= KoHmpoavHas paboma (KP).

Conepskanue IMCUUIIMHBI (MOIYJIs1)
Pasnea 1. JInneiinas aaredpa ¢ 3j1eMeHTaAMH AHAJTUTHYECKOI reoMeTpuH

Tema 1. MaTpuubl 4 onpeaeJuTe M.
OcHoBHble cBefieHUs1 0 Marpunax. Omneparpu Hajg Marpuuamu. OnpenenuTeNn KBaJpaTHBIX
Matpwuil. CBoiicTBa ornpenenureneii. O0paTHas Marpuia. PaHr MaTpuIsL.

Tema 2. Cucrembl JIMHEHBIX YPABHECHUM.

OcHOBHBIE TTOHATHS U onpeAeneHusl. CucremMa n JIMHEHHBIX YPAaBHEHUM C # TIEPEMEHHBIMH.
Merton obparnoit marpunbl 1 popmyinsl Kpamepa. Meron I'aycca. Cuctema m JIMHEHHBIX
YpaBHEHUH ¢ n nnepeMeHHbIMU. CHCTEMBI JINHEUHBIX OJJHOPO/IHBIX YPABHEHUH.

Tema 3. BekTOpa Ha VIOCKOCTH U B IPOCTPAHCTBE.

[ToHATHS T - MEPHOrO BEKTOpa M BEKTOPHOIrO HpocTpaHCTBAa. CKalsipHOE M BEKTOPHOE
npousBeneHue. PasmepHocTs M 0a3uc BeKTOpHOro (MMHEHHOro) mpoctpaHcTBa. I[lepexon k
HOBOMY Oasucy. EBknnioBo mpoctpancTBo. JInHeiHble oneparopbsl. COOCTBEHHbIE BEKTOPBI U
COOCTBEHHBIE 3HAUECHUS JTMHEHHOI0 onepaTopa.

Tema 4. JjieMeHTHI AaHAJIMTUYECKOI TeOMeTPUM.

Cucremsl koopauHart. [IpocTeiimue 3ama4n aHATUTHIECKOM TeOMETPUH. AJredpandecKkue
JUHUH TIEPBOTO NOpsiAKa. YpaBHEHHUE MPSMON Ha IIIOCKOCTH. B3anMHOe pacnonoxkeHne npsmMbix
U TOYeK. AnreOpanyeckue TUHUHM BTOPOTo mopsiaka. OKpyKHOCTh W 3Juunc. [umepbona u
napabona. [ImockocTs U npsiMasi B IPOCTPAHCTBE.

Pa3zgen 2. MareMaTnuecKHuii aHAJIN3

Tema 5. @yHKUMHU 0IHOI NTEpeMEHHOM.

[Tonstne dpynkuun. OCHOBHBIE CBOMCTBA (DYHKIMNA M UX KiIacCUUKAIUSA. DIeMEHTapHbIC
¢byukuuu. IlpeoOpasoBanue rpadukoB. [lonstue uumcnoBoil nocienoBarenbHocTU. [Ipenen
(GYHKIIMM M YKCJIOBOM MOCIEAOBAaTENbHOCTH. beckoHeYyHO Majble U OECKOHEYHO OoJbIlne
BenuuuHbl. OCHOBHBIE TEOPEMBI O MpeAenax. 3amedareiabHble mpeneibl. HenmpepbiBHOCTH

GbyHKIUH.

Tema 6. [IndpdepennnanbHoe HCUHCTCHUE.

[lonsatue mnpomsBomnoil  QyHkumu. OcHOBHBIE TpaBWia  JudQepeHIIMPOBAHUS.
[TpousBognas crnoxHoil M oOpartHOW (yHkumiA. [Ipom3BomHBIE HESBHOW M TMapaMeTpUYECKU
3agaHHoi (QyHKkimU. [ToHATHE TPOW3BOAHBIX BBICIIMX TOpsakoB. Huddepenuman ¢yHkumu.
[Tpumenenne muddepeHnmana B MPUOIMKECHHBIX BhIucieHusX. [lonstue o nuddepennnanax
BBICIIINX TOpsANKOB. OCHOBHBIE Teopembl auddepeHmanpHoro ucunciaenus. I[IpaBuio
JlonuTans. Bospactanue u yobiBanue GyHKIMNA. XapaKTepHble TOUKH (PYHKIUN U XapaKTepHbIE
JTUHUU UX TpadukoB (AKCTpeMyM (YHKIIMH, HAaHOOJbIIEe U HAMMEHbIIEe 3HAYeHUs (DYHKIIUU Ha
OTpE3KEe M MHTEPBAJIC, BHIMYKIOCTh (DYHKIIMH, TOUYKH Tepernda, aCUMITOTHI Ipaduka GyHKITUN).
O6mas cxema uccaenoBaHus GYHKIUN U TOCTPOCHHUS UX TPAPHUKOB.

Tema 7. UnTErpajibHOE HCYHMCICHHE.
[Tonatuss nepBooOpa3HOM M HeoIpeaeNeHHOro uHTerpaiga. CBOHCTBa HEONpPEAEICHHOTO
UHTErpasia. MeTopl HUHTETpUPOBaHUs (METOJ] 3aMEHbI IEPEMEHHON, METOI UHTETPUPOBAHHUS 110



YacTsAM, MHTETPUPOBAHHME MPOCTEUIIMX paIlMOHAIBHBIX Ipo0eil, MHTErpupoBaHHE HEKOTOPBIX
BUJIOB HpPpAlMOHAIBHOCTEH, HHTEIPUPOBAHME TpPUTOHOMETpUUecKux ¢yHkuuil). [lonsTue
orpeneraeHHoro uHrerpana. CBoiicTBa onpeeIeHHOro uHrerpaia. OnpeneneHHbli HHTErpall Kak
byakmust  BepxHero mpenena. Dopmyna  Herotona-JleliOHwmma. MeToabl  BBIYMCICHHS
OTIpE/IEJICHHOTO MHTErpajia (3aMeHa IepeMEHHON U UHTETPUPOBAHUE 10 YACTSIM B OIPEEIIEHHOM
unterpaine). HecoOcTBeHHble UHTErpanbl. [eomeTpuyeckue MPUIOKEHHUS OIpPEeJIeHHOTO
UHTETpaIa.

Tema 8. Pannl.

[Tonstue umcmoBoro psga. OCHOBHBIE CBOWCTBA psAfAoB. HeoOXoaumplli TpH3HAK
CXOOUMOCTH psina. [Ipu3Haku CXOMUMOCTH PSAOB C HEOTPULIATEILHBIMH YiIeHaMU. AOCOIIOTHAS
U YCIOBHAs CXOMUMOCTb 3HAKONEPEeMEHHBIX psAnoB. llpusnak cxomumoctu Jleitbuuna s
3Hakouepenyrmerocs psaa. Crenennsie psiabl. Teopema AGens. CBOMCTBa CTEEHHBIX PSJIOB.
Pagnyc cxomumoctu crenenHoro psana. Psaasr Maknopena u Teisopa.

Tema 9. ®yHKIMM HECKOJIBKHX NepeMeHHBbIX.

[TonaTuss (QyHKIMM HECKONBKUX MEpeMeHHbIX. l[Ipenen W HenmpepbIBHOCTH (DYHKIIHH.
YactHble mpOU3BOAHBIE U MONHBIN quddeperHunan yHkuuu. [IponsBoaHas 1Mo HampaBiEHUIO,
rpagueHT QyHKIUU. DKCTPEMyMbl PYHKLIMHM MHOTHX MEPEMEHHBIX, HEOOXOUMOE U I0CTATOUHOE
YCIOBUE DJKCTpeMyMma. YCIOBHBIM »KcTpeMyM. Meron wmHoxutenedt Jlarpamwxka. Ilonsitue
JIBOMHOrO wuHTerpaia. CBeneHWE ABOMHOTO WHTErpajia K MNOBTOpHOMY. ['eomeTpuyeckas
MHTEpHpETaLMs ABOMHOIO HHTErpaa.

Tema 10. AudpepenunajibHbie ypaBHEHUS.

OcHoBHble moHATHS. OOIee U YacTHBIE pElIeHUS OOBIKHOBEHHBIX AU(QepeHInaTbHbIX
ypaBHeHuil. JluddepeHunanbHple ypaBHEHHsI MepBOro mopsaka. 3amgada Kommu (ycioBue
CYIIECTBOBaHUSA W EIWHCTBEHHOCTH pemieHus). Hemomuesie muddepeHnransHbie ypaBHEHUS
nepBoro mopsnaka. JuddepeHnmanbapie ypaBHEHUS TEPBOTO MOPSIKA C Pa3ACIISIONIIMHUCS
IIEPEMEHHBIMU. JIuneiinbie mddepeHnnanbHbIe ypaBHEHHUS IEPBOTO MOPSLIKA.
Juddepennmanbapie  ypaBHEHHsT BTOPOTO TOPSKA, JIOMYCKAIOIIUE TOHIKEHHWE TOpPSIIKa.
Juddepenumanbapie ypaBHEHHS BTOPOTO MOPSIKA ¢ TOCTOSHHBIMU KO PHIIMEHTAMH.

Pasnes 3. Teopusi BepoOATHOCTEH M MaTeMATHYeCKasi CTATHCTHKA

Tema 11. Cnyuaiinbie COOBITHSA.

OcHoBHbIE TIOHATHUSI TeopuHu BeposiTHOocTel. CiyuaiiHble coObITHs. BeposTHOCTE coObITHS
(kmaccuyeckoe, CTaTUCTHUECKOE W TEeOMETPUUYECKOe ONpEeAeNieHUs] BEPOSITHOCTH). Teopemsl
CIIOKECHHSI BEPOATHOCTEW. YCIOBHAas BEPOATHOCTb. TeopeMa YMHOXKEHUS BEpPOSTHOCTEM.
HezaBucumbie coObiTus. @opmyna monHOM BepositHocTH. Dopmyna baiteca. [loBTopHBIE
He3aBucuMble ucnbiTanus. @opmyna beprnymmm. JlokanbHas U uHTErpangbHas TeopeMsl MyaBpa-
Jlammaca. TeopeTMkO-MHOMKECTBEHHAs] TPAaKTOBKA OCHOBHBIX IIOHATUH M aKCHOMATHYECKOE
IIOCTPOEHHE TEOPUN BEPOSTHOCTEN.

Tema 12. Ciryyaiinbie BeJIUYNHBI.

JIuCKpeTHble M HENpPEpBIBHBIE CllydaliHble BelnWYMHbL. DyHKIMA pacrpeneneHus
cly4aiHOW BennuuHbl. [IIOTHOCTH pacnpeneneHuss HENPEepbIBHOM CIIy4allHOM BEJIMYUHBI.
UucnoBble XapaKTEpUCTUKU CIy4YalHBIX BEIMYMH: MAaTEMAaTUYECKOE OXHMJIAHUE, IUCIEpPCHs,



CpeaHee KBaApaTHU4ecKoe OTKIOHeHue. MX cBoiicTBa. HauanpHble W LIEHTpAJIbHBIE MOMEHTHI
Ciy4ailHbIX Beldu4MH. OCHOBHBIE 3aKOHBI PACIPEACIICHUs CIy4yalHbIX BEJIUYUH: paBHOMEPHOE,
bepnymu, Ilyaccona, sxcrioHeHInansHoe, HopmaiabHoe. HepaBencTBa MapkoBa u UeOsbimea.

Tema 13. OcHOBBI MaTEMAaTH4YECKON CTATHCTUKH.

3aaul 1 OCHOBHbBIE TIOHATHSI CTaTUCTUKU. Bo1OOpouHbIii MeTos. ['eHepaibHasi COBOKYITHOCTh
1 BbIOOpKa, BApUAIIMOHHBIHN PsiJl, OJIUTOH YacTOT, THCTOTPaMMa, SMITUpUYECcKasl (CTaTUCTHYECKas)
GbyHKIMA pacnpeneneHus. UucnoBble XapaKTepUCTUKU BBIOOPOUHOIO PACIpeIesICHH .

ITonsaTue 06 oueHKe apamMeTpoB. XapaKTePUCTUKH OLIEHOK. MeTO/1bl HaXOXKIEHHS! OLICHOK:
METOJl MOMEHTOB, METO/I MAaKCUMAJIbHOTO MIPABJONO00MS, METOJl HAUMEHBILIUX KBAJPATOB.

[lonatne 00 uWHTEpBAIBbHOM oOlLleHKe mapameTpoB. JloBepuTenbHas BEpPOATHOCTh U
JIOBEPUTEIIbHBII UHTEPBAJL.

Tema 14. IIpoBepka cTaATHCTHYECKUX THIIOTES.

[Mpuniun npakTudeckoil yBepeHHocTH. [loHsTHe craTucTHUecKkor rumnote3sl. OOrmas
cXeMa IpPOBEpPKM CTaTUCTUYECKOW rumnore3bl. IIpoBepka IMIOTE3 O paBEHCTBE CPEOHUX H
TUcnepcuii IByX COBOKymHOCTeH. [IpoBepka rumore3 o 3akoHE pachpeleieHusi BBIOOPKH.
[TpoBepka rumnore3 00 OJHOPOTHOCTH BHIOOPOK.

4. @DoH/ OLIEeHOYHBIX cpeacre HpOMe)l(yTO‘IHOﬁ aTTeCTallui 110 JUCIHHUIIJINHE (MO}IyJ’[lO)

4.1. PopMbl 1 METOAbI TEKYLLEro KOHTPONA yCreBaeMoCcTu n
NPOMEXYTOYHOM aTTeCcTaLuuu.

4.1.1. B xoxe peanuzanuu JUCHMIUIMHBI «MareMarrukay HCHOJb3YIOTCS CIEAYIOUIUE METObI
TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH O0YUJaIOITUXCS:

- IPY TIPOBEICHUH 3aHATUH JICKIIMOHHOTO THIA: YCTHOE cobecemoBanue (ompoc).

- TpU TIPOBEJCHHUM TMPAKTHUYECKHX 3aHSATUH: YCTHoe cobecenoBaHue (Ompoc), KOHTPOIbHAs
pabora.

4.1.2. TIpomexyTouHast aTTecTalys MpoBoaUTCs B (hopMe 3auéTa U SK3aMeHa.

4.2. MaTtepuanbl TeKyLero KOHTPOnA ycrneBaeMocCT!.

Bonpocsl 1J151 onpoca Ha 3aHATHSIX.
Coaep:xanue JIEKIMOHHOT0 MaTepuaJja

Pasznea 1. JIuneitnast ajnredpa ¢ 3jileMeHTAMHU aHAJTUTHYECKOI reoMeTpUum

Tema 1. Marpulibl U ONIpeCTUTENH.
OcHoBHbIEe cBeieHMs] 0 Matpuiax. Onepaunu Haj Matpunamu. Onpeaenureny KBagpaTHBIX
marpuil. CBoiicTBa onpenenureneil. O0parHas Matpuia. PaHr MaTpuisL.

Tema 2. Cuctembl JIUHEHHBIX YPaBHCHUH.

OcHoBHble NOHATHSA U onpeenenus. Cucrtema n TMHEWHBIX YPaBHEHHH C 7 TIEPEMEHHBIMU.
Meron oOparHoit Matpuisl U ¢dopmynasl Kpamepa. Meron I'aycca. Cucrema m JnMHEHHBIX
YpaBHEHUH C 1 iepeMeHHbIMU. CHUCTEMBI IMHEWHBIX OTHOPOJHBIX YPABHEHUM.

Tema 3. BekTopa Ha IMJIOCKOCTH U B IPOCTPAHCTBE.



[ToHsATHSI TT - MEPHOTO BEKTOpa M BEKTOPHOTO MpocTpaHCcTBa. CKalsipHOE M BEKTOPHOE
npousBeneHue. PasMepHOCT, M 0a3uc BEKTOpPHOro (JMHEHWHOTo) mpocTpaHcTBa. llepexon k
HOBOMY Oasucy. EBkinmoBo mpoctpaHcTBO. JIuneinbie oneparopbl. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUCHHUS JTMHEHHOTO OnepaTopa.

Tema 4. DneMEeHTH aHATUTUYECKOU T€OMETPHUHU.

Cucremsl koopauHart. [IpocTeiiime 3a1aun aHATUTUYECKOM TeoMeTpun. Anredpandeckue
JIMHUY TIEPBOTO MOPsIKA. YpaBHEHHUE NMPSIMON Ha TIOCKOCTH. B3anuMHOE pacroyioxkeHne mpsiMbIX
U TOYeK. AnreOpamdecKkWe JTUHUHM BTOPOTO mopsiaka. OKpYyKHOCTh W 3JUIMIC. [ mrmepbona u
napabona. [lmockocTs U npsiMasi B IpOCTPAHCTBE.

Paznena 2. MaremMaruyeckuii aHAJIN3

Tema 5. yHKIMM OJHOW IEPEMEHHOM.

[onsarue ¢ynkumu. OcHOBHBIE CBOICTBAa (QYHKIUI M UX KiIaccu(uKaius. DJIeMeHTapHbIe
¢ynkun. IlpeobpazoBanme rpadukoB. llonsTHe uymciaoBOM mocnenoBarenbHOCTU. [lpenen
GYHKIMM ¥ YHCIOBOH MOC/IEAOBATENbHOCTH. beCKOHEYHO Mayible U OeCKOHEYHO OoIbline
BennunHbl. OCHOBHBIE TEOpEMbl O IIpelenax. 3aMedaresbHble npenenbl. HenpepbiBHOCTD

GyHKIMH.

Tema 6. [luddepennmanbHoe uCUUCIECHUE.

[Tonstue  npowsBomHoW  pyHkumu. OcHOBHblE mpaBwia  auddepeHIIUPOBAHMS.
[IpousBonHast cinoxkHOM M oOpaTHOW (yHKIMNA. [Ipou3BOMHBIE HESIBHOW W TapaMeTPUYECKH
3ajaHHOM (QyHkuMU. [ToHATHE NPOM3BOAHBIX BhICHIMX MOpPsakoB. uddepenuman ¢yHkuun.
[Tpumenenue nuddepennmana B NpUOIMKEHHBIX BbluncieHusx. [lonsarue o quddepenunanax
BbICIIMX HOpsiAKOB. OcCHOBHBIE TeopeMbl JuddepeHanbHoro ucuuciaenus. llpaBuio
Jlonutans. Bo3zpacranue u yObiBaHue (QyHKIMHA. XapaKTepHble TOUKH (PYHKIMHA U XapaKTepHbIE
JMHUU UX TpapuKoB (IKCTpeMyM (DyHKIMHU, HAanOoJbIlIee U HaMMEHbIIee 3HAUCHU (QYHKIIUU Ha
OTpE3Ke U MHTEPBAJIE, BHIMYKIOCTh (PYHKIMHU, TOYKH Mepernda, acCUMITOTHI rpaduka QpyHKIHUN).
Oom1as cxema nuccienoBaHus GyHKINUN U TOCTPOCHHUS UX TPapHUKOB.

Tema 7. IHTEeTpanbHOE UCUUCIICHUE.

IlonaTus nepBooOpa3sHOM M HeONpeaeNeHHOro MHTerpana. CBOHCTBa HEONPEAEICHHOTO
uHTerpaia. MeToJpl HHTErpUpPOBaHUs (METOJ] 3aMEHbI IEPEMEHHON, METO/I HHTETPUPOBAHUS T10
4acTsM, MHTEIPUPOBAHME IPOCTEHIIMX palMOHAIBHBIX ApOOei, MHTErpUPOBaHUE HEKOTOPBIX
BUJIOB HpPpalMOHAIBHOCTEH, HHTEIPUPOBAHME TpPUTOHOMETpUYecKUX ¢yHKkuuil). [loHsTue
olnpenencHHoro uHrerpana. CBoicTBa ONpeNeIeHHOro nHTerpana. OnpenencHHblii HHTErpall Kak
¢byukuus BepxHero nmnpeaena. Dopmyna  Hprotona-JleiiOuuia. MeToabl  BBIUMCICHUS
OIpeeIEHHOT0 MHTErpajia (3aMeHa epeMEeHHON U MHTErPUPOBAHUE 110 YACTAM B OINPEIeIEHHOM
uHterpane). HecoOcTBeHHble uWHTErpajibl. [eomeTpuueckue NPUIOKEHHS OINpPeeIeHHOrO
MHTErpaa.

Tema 8. Pspr.

[lonsitue uwnciaoBoro pspa. OcHOBHBIE cBoicTBa psaoB. HeoOXomuMelil mpu3HAK
cXomuMocTH psifa. IIpu3Haku CXOMMMOCTH PSAZOB C HEOTPHULATEIHHBIMH WieHaMH. AOCOMOTHAS
U yCIOBHAas CXOOUMOCTb 3HAKONEpeMEHHbIX pAnoB. llpusnak cxomumoctu Jleiibuuna st
3HaKodepeayrorerocs psga. Crenenneie psabl. Teopema Abens. CBOMCTBA CTEMEHHBIX PSJIOB.
Pagnyc cxomumoctu creneHHoro psanaa. Psasl Maknopena u Teidnopa.



Tema 9. DyHKIINN HECKOIBKUX MEPEMEHHBIX.

[TonsTust QyHKIIUM HECKONBKUX MEpPeMEHHBIX. lIpemen u HENpephIBHOCTh (PYHKITUH.
YacTHple MPOU3BOAHBIE W MOMHBINA muddepennuan ¢pynkunu. [Ipon3BoaHas Mo HampaBJIeHUIO,
rpajiieHT QYHKIMHA. DKCTPEMyMbl QYHKIIMH MHOTHX MTEPEMEHHBIX, HEOOXOIMMOE U JIOCTATOYHOE
YCJIOBUE DJKCTpeMyMma. YCIOBHBIM »KcTpeMyM. Meron MHoxutened Jlarpawxka. Ilonsitue
JIBOMHOrO wuHTerpaia. (CBeneHWE [ABOMHOTO WHTErpajia K MOBTOpHOMY. ['eomeTpuueckas
MHTEpHpETALNs ABOMHOIO HHTErpaa.

Tema 10. Tudpepenunanbupie ypaBHEHHUS.

OcHoBHble TOHATUS. OOIEe W YacTHBIC pelleHHs] OOBIKHOBEHHBIX IuddepeHInanbHbIX
ypaBHenuil. JluddepeHunanbHple ypaBHEHHs] TEpBOro mopsiaka. 3amgada Kommu (ycioBue
CYIIECTBOBAHUSA U EIMHCTBEHHOCTH peuieHus). Hemomuesie muddepeHnmnansuble ypaBHEHUS
nepBoro mopsnaka. JuddepeHnmanbapie ypaBHEHUS MEPBOTO MOPSIKA C Pa3ACISIONINMHUCS
nepeMeHHbIMH.  JluHelHble — nuddepeHNManbHBIE  YpaBHEHHS ~ TEPBOTO  IMOPsIKA.
HuddepeHnmanpHple  ypaBHEHUS BTOPOrO TOPsAKA, JOMYCKAIOIIUME TOHWKCHUE TMOPSIKA.
JuddepeHnmanpHble ypaBHEHUS BTOPOTO TIOPSAKA ¢ MOCTOSHHBIMU KO3 PHIMeHTaMu.

Pasznen 3. Teopusi BeposiITHOCTEH M MaTeMaTHYeCKAasl CTATHCTHKA

Tema 11. CiiyqaiiHbie COOBITHSA.

OcHoBHbIE TIOHATUSI Teopuu BeposiTHOocTel. CiyuaiiHble coObITHs. BeposTHOCTE coObITHS
(kmaccuyeckoe, CTaTUCTHUECKOE W TEeOMETPUUYECKOe ONpEeAeNieHUs] BEpPOSITHOCTH). Teopemsl
CJIIOKEHHUSI BEPOSITHOCTEW. YCIOBHAasE BEPOATHOCTh. TeopemMa YMHOXEHHUS BEPOATHOCTEH.
HezaBucumbie coObiTus. ®Dopmyna monHO#M BepositHocTH. Dopmyna baifeca. [loBropHBIE
He3aBHcuMble uctibiTanus. @opmyna bepuymiu. JlokanbHast 1 MHTErpaibHas TeopeMbl MyaBpa-
Jlanmaca. TeopeTuko-MHOKECTBEHHas] TPAaKTOBKA OCHOBHBIX TOHATUH U aKCHOMAaTHYECKOE
IIOCTPOEHHUE TEOPUU BEPOSTHOCTEN.

Tema 12. CitydaiiHble BETUYUHBI.

JIUCKpeTHbIE W HENpEpBIBHBIE Cly4ailHble BEIWYMHBL. @DYHKIMS paclpencicHus
cly4aiHOM BennuuHbl. [IIOTHOCTBL pacnpeneneHuss HENPEpbIBHOM CIIy4allHOM BEJIMYUHBI.
UucnoBble XapaKTEPUCTUKU CIy4yalHBIX BEIMYMH: MaTeMaTHYECKOE OXKUAAHUE, IUCIEepCus,
cpeaHee KBaApaThueckoe OTKIOHeHue. Mx cBoiicTBa. HauanbHble W LIEHTpAJIbHBIE MOMEHTHI
cilydailHbIX BeJIMYMH. OCHOBHBIE 3aKOHBI PACIPENEICHMS CIIy4alHbIX BEIMYUH: PAaBHOMEPHOE,
bepnymnm, [lyaccona, sxcnoHeHmaibHOE, HOpMaiibHOe. HepaBenctBa MapkoBa u Uebblmena.

Tema 13. OCHOBBI MaTEMaTUYECKON CTATUCTUKH.

3amaun ¥ OCHOBHBIE TMOHATHUS CTATUCTUKUA. BEIOOpOUHBI MeTo. [ eHepaibHast COBOKYITHOCTh
1 BbIOOpKA, BApUAIIMOHHBIHN PSiJl, TOJIUTOH YacTOT, TUCTOTPAMMa, SMITUpUYEcKas (CTaTUCTHYECKas)
byHkus pacnpeaeneHus. YncnoBble XapaKTepUCTUKH BEHIOOPOUHOTO pacrpeieieHusl.

[TonsTre 06 oreHKe MapaMeTpoB. XapaKTePUCTUKHU OLIEHOK. MeToIbl HaXOXKACHHSI OLEHOK:
METOJ] MOMEHTOB, METO/I MAKCUMAIILHOTO MPaB0I0100us, METOA HAUMEHBIIINX KBaPaTOB.

[TonsiTie 00 WHTEpPBAILHON OIlleHKE TMapameTpoB. JloBepuTenbHas BEPOSTHOCTh U
JIOBEPUTEIIbHBIA UHTEPBAI.

Tema 14. [IpoBepka CTaTUCTUYECKUX TUIIOTES.



[Mpuniun npakTudeckoil yBepeHHocTH. [loHsTHe craTHcTHUecKkord runore3sl. OOrmas
cXeMa IpPOBEPKM CTaTUCTUYECKOW runore3bl. IIpoBepka IMIOTE3 O paBEHCTBE CPEOHUX H
JTUCHiepCcHil IBYyX COBOKymHOCTeH. [IpoBepka rumore3 O 3akoHE pachpeleieHusi BBIOOPKH.
[TpoBepka rumore3 00 OJHOPOTHOCTH BHIOOPOK.

33}131—[1/15[ NMPaAKTHYIECKUX 3aHATHH

Pasnea 1. JInneiinas anredpa ¢ 3J1eMeHTAMH aHAJIUTHYECKOH IreOMeTpUH

Tema 1. MaTpuubl 1 onpeaeIMTe I .

Sansrue 1

enan: nath 3HaHUS NOJI0KEHUH U3y4aeMOro Kypca U IPUBUTH HABbIKU IIPUMEHEHUS
MaTeMaTHYEeCKIX METOJIOB PEIICHUS 33]1ad, B TOM YucIie, B chepe mpodeccHoHaTbHON
JIESITEIbHOCTH.

1. [ToBTOpEHUE onpeesIeHuii OCHOBHBIX MOHATHI TEMBI B (JOpMe KOHTPOJIBHOTO OIIPOCa.
2. Nanbl matpuisl A u B:

LY

Vkazarh, Kakie U3 HIKEPUBEIECHHBIX ONEPAIMil BBIIOIHUMBI, U BBIIOJIHHUTH UX.
a)A+B; 6)A"+B; B)A+B"; r)AT+B"; 1) AB; e)A'B; x)AB'; 3)BAT.

{1
IO |l

3. Pemuts 3agaun [JI17, ¢.58,]: 1.17;1.20; 1.23 na oom 1.18;1.21;1.25.

4. Pemnth 3amaun [JI1, ¢.62, 63]: 1.40; 1.43;1.49; 1.55 na oom 1.42;1.45;1.47;1.56.
5. Pemmats 3amaum [JI1, ¢.66]: 1.62; 1.64; 1.61 Ha oom 1.63; 1.65.

6. Pemmuts 3amaun [JI1, .68, 69]: 1.71;1.73; 1.76 na oom 1.72;1.74;1.78.

7. Pemmuts 3amaun [JI1, c. 69]: 1.79; 1.81; 1.86 na oom 1.80;1.83; 1.87.
Tema 2. Cucrembl JMHEHHBIX YPABHEHM.

[ S— ]
11

Ha 0om A:

3agarue 1

Heab: nath 3HaAHUS MOJI0KEHUN U3y4aeMOTro Kypca U IPUBUTh HaBBIKUA TPUMEHEHUS
MaTeMaTHYeCKHX METOJIOB PEIIeHUs 33a]1ad, B TOM Yucie, B chepe mpodeccHoHambHON
JIeSITENNLHOCTH.

- JI1 — nrurepatypa ox HoMepoM | B CIIHCKE TUTEpaTypHI



1. [ToBTOpEHUE ONpeneTICHIT OCHOBHBIX MOHSATHI TeMBI B (hOpMe KOHTPOJIBHOTO OIpoca U
MIPOBEPKA CAMOCTOSITETTLHOU PabOTHI TIO BHITIOJTHEHHIO IOMAITHETO 3a/IaHUS.

2. Pemmute 3amaun [JI1, c. 109]: 2.14;2.19 na oom 2.15;2.20.
3. Pemuth cuctemsl ypaBHeHUI MetonoM ["aycca:

2x,+x,+3x;, =5 X, +4x;, = 2
a) 14x,+2x,+6x; =8 ; §) 3x,+x,+2x; =-3,
X, +2x, —4x; = —1 —X,+x, +x; =5
Ha oom
3x,—x, +2x;, = 4 3x,+x,+x; =1
B) X, +5x,+4x; =7 ; 1) X, +2x, =3
—9x,+3x,—6x; =5 S5x,+3x,+x; =5

4. Pemuth 3amauu [JI1, c. 109, 110]: 2.26,2.32; na oom 2.27,2.34.

5. Haiitu Ga3zucHble u o0lIee pereHnus CHCTeMbl ypaBHeHUH u3 3amad [JI1, ¢. 116, 117].
2.52,2.54; naoom 2.53;2.55.

6. Pents 3amaunm [JI1, c. 117, 118]: 2.62;2.64 na oom 2.60;2.63.

Tema 3. BekTOpa HA IJIOCKOCTH M B IIPOCTPAHCTBE.

3agarue 1

Heab: naTh 3HAHUS MMOJOKECHUH U3y4aeMOT0 Kypca M MPUBHUTHh HABBIKU TPUMEHEHUS
MaTeMaTHYECKUX METOOB PEIIeCHUs 3a/1a4, B TOM Yucie, B chepe npodeccHoHaIbHON
EeITEIBHOCTH.

1. [ToBTOpEHUE onpeneseHuit OCHOBHBIX MOHATHI TEMBI B (hOpME KOHTPOIBHOTO OIpoca 1
MIPOBEpPKa CAaMOCTOSATEIHLHON paOOTHI IO BHIMTOTHEHHUIO JOMAITHETO 3a/IaHHUS.
2. Pemmmnts 3amaun [JI1, c. 169-170]:

3.50; 3.53; 3.56; 3.58; 3.61 na oom 3.51;3.54;3.57;3.59; 3.62.

3. HaiiTt KOCHHYC yriia MEXIy BEKTOPaMH X W Y, MPHHAICKAIMMH TPEXMEPHOMY
EBKJIUIOBY MMPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0a3HUCOM.
1 —1 0 -1
ayx= 4 | y=|3 | Haodom ©) x=|—-4| y=|3
-2 2 1 -2

4. Pemnts 3anaum [JI1, c. 162-163]: 3.20,3.26 na oom 3.21,3.27.
5. Haittu MaTpuily JIMHEHHOTO peoOpa3oBaHusl, IEPEBOISIIETO KAXKIAbI BEKTOP

X X X X=X,
X=|X, | BBEKTOp Y =| X, +X; Hadom X=|X, | BBeKTOp ¥V =| 2X;
X, X, — X, X, X, —3x,

6. HaiiTi Marpuily TMHEHHOTO Ipeo0pa3oBaHus, IEPEBOASALIETO KaKIbli BEKTOP X
JBYXMEpPHOT'0 BEKTOPHOI'O IIPOCTPAHCTBA B BEKTOP y 110 CIEAYIOLIEMY AJITOPUTMY.

a) CHMMETPUYHOE OTOOPaKEHNE OTHOCUTEIBHO MPSIMON X| = X3 ;

0) moBopoT Ha 45[] IO YaCOBO CTpETIKE;

B) CUMMETPUYHOE 0TOOpa’keHUE OTHOCUTEIBHO MpsiMoii X = (), a 3aTeM CUMMETPUYHOE
0TOOpa)KEHNEe OTHOCUTENILHO Havyajla KOOpANHAT.

a) CHMMETPHYHOE 0TOOPAKEHHE OTHOCUTENIBHO MPSIMOI X = -X».



0) cuMMeTpUYHOE 0TOOpaKEHHE OTHOCUTENIBHO Havyajla KOOPAUHAT, a 3aTeM
CUMMETPUYHOE O0TOOpaKEHNE OTHOCUTENBHO NMpsAMOMl X2 = 0.

7. Pemmnts 3amaun:
a) BpramciuTh miomank TPEyroJibHUKA, MOCTPOCHHOTO HA BEKTOpax ¢ =—m+2n,
]
d=3m—n, eclii |m|=5,|n|=4,0=7x/6.

0) IIpoBepuTh, OyIyT U KOJUTMHEAPHBIMH CIIEAYIONINE BEKTOPHL: € (4, -2; 1), & (8; -4;
4).
Ha 0om
Hanbr Bepmunabl TpeyronbHuka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero
TUTOIIAb.

Tema 4. DjieMeHTbI AHAJINTHYECKOI TeOMETPHMU.

3agsarue 1

Henanb: 1aTh 3HaHUA MOJTOKEHUN U3y4aeMOro Kypca U MPUBUTh HABBIKKA TPUMEHEHUS
MaTeMaTHYeCKIX METOJIOB PEIICHUs 3a]ad, B TOM 4uciie, B chepe mpodeccHoHaabHON
JIESITENNLHOCTH.

1. IToBTOpEHue onpeneaeHut OCHOBHBIX MOHATHI TeMbI B (JOpME KOHTPOJIIBHOTO OIpoca U
MIPOBEPKA CAaMOCTOSTEIbHON PabOThI IO BHITIOJIHEHUIO IOMAIITHETO 3a/1aHuS.
2. Pemmute 3agaum [JI1, c. 225]:

4.20;4.21;4.23;4.26;4.35 naoom 4.22;4.25;4.28;4,32.
3. Pemuts 3amaum [JI1, c. 226, 233]:

4.37;4.38;4.47;,4.68;4.69 naoom 4.39;4.41;4.48;4.74.
4. Pemuts 3amaun [JI1, c. 234-235]:

4.78; 4.83;4.84;4.92; 495 mna oom 4.81;4.90;4.91; 4.97.

5. Pemuts 3amaun [JI1, c. 243-244]:
4.114a;4.116;4.117;4.123;4.125 na oom 4.1146;4.115;4.118;4.119; 4.120.

Pa3gen 2. MareMaTn4ecKHii aHAJIN3

Tema S. @yHKIUM OHOM NePEeMEHHOM

Sansrue 1

Ieub: 1aTh 3HaHUS MOJOKEHUN U3y4aeMOro Kypca U IPUBUTh HABBIKHA IPUMEHEHUS
MaTeMaTHYEeCKUX METOJIOB PEIICHHUS 3a/1a4, B TOM YHCIIe, B chepe mpodeccrnoHaIbHOMU
JESATSILHOCTH.

1. [ToBTOpEHUE OMpeaeNeHNII OCHOBHBIX IOHATHN TeMBI B (hOpME KOHTPOIBHOTO OMpoca U
MIPOBEPKa CaMOCTOSTENLHOW PaObOTHI MO BBHITTOTHEHHUIO JOMAIITHETO 3aaHHUS.
2. Onpenenuth 00JacTH CYIECTBOBAHUS M 00JACTH 3HAYCHUN CICIYIOIINUX (DYHKITHIA:

a) y=3x—x ; 6) y=log(x’ —4); B) y=sin(Vx)
Jx

sin 7ox

Ha Oom F)yzm; n)y=log,log,x; e)y=

2. Pemmute 3agaum [JI1, ¢.291]:
5.38(a, B); 5.39(a, r); 5.40(a); 5.41(a) Ha doom 5.38(0,1); 5.39(6, n); 5.40(0, B); 5.41(0).
3. Pemuts 3amaunm [JI1, ¢.322, 323, 328]: 6.8(a, 0); 6.9(a) Ha dom 6.15;6.21.



4. BpuucnuTh npeaensl

2 2 2
5. Pemmats 3amaun [JI1, ¢.324 — 331]:

6.10(a, r, n); 6.11(1, 6); 6.23; 6.39 Ha dom 6.41; 6.47; 6.49; 6.63; 6.69.
6. Pemnts 3agaunm [JI1, c.331 — 336]:

6.80(0, B); 6.88; 6.109; 6.110 Ha oom 6.83; 6.85; 6.86; 6.111; 6.120.

Tema 6. luddepenunanbHoe ucuucIeHne

3anarue 1

IIe.m,: JaTb 3HAHUA HOJIOKEHUH HU3y4acMOT'0 KypCa U MPUBUTH HABLIKU IIPUMCHCHUA
MaTeMaTH4YEeCKUX METOJIOB PEIICHHUs 33]1a4, B TOM 4HuCIie, B cdepe mpodeccuoHambHON
JESATCILHOCTH.

1. [ToBTOpEHUE onpeneeHuit OCHOBHBIX MOHATHH TEMBI B (hOpMe KOHTPOJIBHOTO OIpoca 1
MIPOBEPKA CAaMOCTOSITEILHOU PabOThI IO BHITIOJHEHUIO IOMAIITHETO 3a/1aHUS.
2. Pemmute 3agauu [JI1, c. 378 — 379, 382 - 383]:

7.20(0,1); 7.33;7.34;7.42 na oom 7.39;7.55;7.62.
3. Pemmuts 3agauu [JI1, ¢.383]: 7.64, 7.65 Hna oom 7.66.
4. Haiitu nepByI0 1 BTOPYIO MPOU3BOIHBIC (DYHKITHIA:
y=In(tgx®) nadom y=5"+(x—Inx).

5. Pemutsh 3amaum [JI1, ¢.384 - 385]:  7.72;7.76; 7.86; 7.96 na oom 7.73;7.77;7.87;
7.98.

6. Pemmute 3amaun [JI1, ¢.389]: 7.125;7.130; Ha dom 7.126.

3agarue 2

Heanb: 1aTh 3HaHUS MMOJIOXKESHUH H3y4aeMOT0 Kypca ¥ MPUBHUTHh HABBIKA TPUMEHEHUS
MaTeMaTHYeCKHX METOJIOB PEIIeHUs 3a]a4, B TOM Yucie, B chepe npodeccHoHaabHON
JIeSITENNLHOCTH.

1. [ToBTOpEHUE onpeneseHnit OCHOBHBIX MOHATHH TEMBI B (hOpMe KOHTPOIBHOTO OIpoca 1
MIPOBEPKA CaMOCTOSTEILHONU PabOThI IO BHITOJIHEHUIO IOMAIITHETO 3a/1aHuUs.

2. Pemutse 3agaum [JI1, c. 387]: 7.108; 7.110 na oom 7.109; 7.112.

3. UccnenoBark GyHKIMU U TOCTPOUTH UX TpapuKu

2 2
1 X

;0) yv=x+— B)y=2xe ¥?; r)y="—-2x";
21 ) . )y )y P!

a) y=
Ha 0om

) y:ﬁ; e) v=x>""(1-3x); &) y=x>+2J-x.
3x+1



4. Pemuts 3amaum [JI1, ¢.389]: 7.126; 7.131 na oom 7.127;7.133.

Tema 7. UHTErpasibHOE MCUMCIIEHUE

3agarue 1

Henab: nath 3HaAHUS MOJI0KEHUN U3y4aeMOTro Kypca U IPUBUTh HaBBIKUA MIPUMEHEHUS
MaTeMaTHYeCKHX METOJIOB PEIIeHUs 33a]a4, B TOM Yucie, B chepe mpodeccuoHambHON
JIeSITENNLHOCTH.

1. [ToBTOpEHUE onpeneseHnuit OCHOBHBIX MOHATUH TEMBI B (hOpMe KOHTPOJIBHOTO OIpoca 1
MIPOBEPKA CAaMOCTOSTEIbHONU PabOThI MO BHITOJIHEHUIO IOMAIITHETO 3a/1aHuUS.
2. HaiiTu HeonpeeieHHbIe UHTErpajibl METOAOM HETOCPEICTBEHHOTO HHTETPUPOBAHUS

a ; .
\/_3’ x(x+1)’Ha0MB

3. Pemutsh 3agauu [JI1, ¢.560, 561]: 10.25; 10.34 na oom 10.32; 10.36.
4. HaiiTu HeolpeieleHHbIe HHTETPajibl METOJOM 3aMEHbI IEPEMEHHOMN

2
dx; 0) J-ln *dx; naodom B) J-idx.

X x+1
5. Pemmmats 3amaum [JI1, ¢. 561, 554 — 556, 566 — 568]:

10.41(8); 10.48; 10.55; 10.76 na oom 10.43; 10.46; 10.80; 10.90.

6. HaiiTu HeomnpeaeneHHble MHTETpajibl METOJIOM UHTErpupoBaHud no yactam [JI1, c. 568 —
572]:

10.95(a); 10.97 na oom 10.107; 10.118.

7. HaliTi HeonpeieeHHbIe MHTETPANbI OT pallMOHANBHBIX Apobei [JI1, ¢. 573 — 577]:

10.127; 10.128 nHa dom 10.137; 10.140.

3andrue 2

HCJIBZ aTh 3HAHUA OJIOKEHU I HU3y4a€MoOro Kypca U IpUBUTH HABBIKU IIPUMCHCHUAA
MaTeMaTU4YCCKUX METOAOB PEIICHUA 3a4a4, B TOM 4YHCJIC, B C(bepe HpO(i)CCCPIOHEL]'IBHOfI
JCATCIIBHOCTHU.

1. [ToBTOpEHUE ONpeIeTICHIT OCHOBHBIX MOHSATHI TEeMBI B ()OpME KOHTPOJIILHOTO OIpoca 1
MIPOBEPKA CAaMOCTOSATEILHON paOOTHI IO BHIMIOTHEHHUIO JOMAIITHETO 3a/1aHHUS.

2. Beraucnute onpenenennsie uarerpansl [JI1, c. 635]: 11.32, 11.37, 11.50 ©Ha dom 11.40,
11.43

3. Haiitu miomanu Guryp, orpaHUdEHHbIX CJIEYIOIMMH KPUBBIMU:
a) y=—x’+43, y=0; 6)y=x2—2x, y=4x—x’
Hadom B)Y=—x"+4x, y=2x;r) y=x>, y=+/x,

4. Pemuth 3amaun [JI1, c.644]: 11.65;11.72 Hna oom 11.64;11.73; 11.84.
5. Berauciants HeCOOCTBEHHBIE HHTETPAITBI



T dx T dx
a) f1+x2;5)fZ§:TFH

oo 0

6. Pemuts 3amaun [JI1, ¢.649 - 650]:
11.115; 11.118; 11.123 na oom 11.124; 11.128; 11.129; 11.133.

Tema 8. Psaan1

3anstie 1

Henb: naTe 3HaHUA MTOJIOKECHUM U3y4aeMOr0 Kypca U IPUBUTHh HABBIKU ITPUMEHEHUS
MaTeMaTHYeCKUX METOJIOB PEIICHUs 33]1ad, B TOM Yuclie, B chepe mpodeccHoHaTbHON
JCSITeTIBHOCTH.

1. IToBTOpEHUE OnpeaeaIeHU OCHOBHBIX MOHATHI TeMBI B ()OpME KOHTPOJILHOTO OIIPOCca U
IPOBEpPKa CaMOCTOSTETbHON PaOOTHI IO BHIITOJHEHUIO JJOMAIITHETO 33 JaHHUS.
2. Jloka3aTb HENOCPEACTBEHHO CXOAUMOCTD PSIIOB M HAMTH UX CYyMMBI

L+L+L+... 0 L+L+;+
1.2 2.3 3.4 MM T 4T 700
3.

3. Pemuts 3amauu [JI1, ¢.759]: 13.19 Ha oom 13.20;13.22.

4, HccnenoBath CXOOUMMOCTD 3HAKOMOCTOSHHOTO YHCIOBOTO paaa

oo

= 2n—1 - 1 !
DX S5 DX 5 B Do

’
n=1 n n=1

oo

o Yy n’ = 1000"
Ha 0om T) Z(l—j ; H)Z(n+l)!; e)nzz:’ T

n=l1 n n=1 n

5. Pemnts 3anauu [JI1, ¢.766]: 13.38; 13.45 na oom 13.40, 13.48.

3andrue 2

HCJIBZ aTh 3HAHUA OJIOKEHU I HU3y4acMoOro Kypca U IpUBUTH HABBIKU IIPUMCHCHUA
MaTeMaTU4YCCKUX METOAOB PEIICHUA 3a4a4, B TOM 4HCJIC, B C(bepe HpO(i)CCCPIOHEL]'IBHOfI
JCATCIIBHOCTHU.

1. [ToBTOpEHUE ONpeIeTICHIT OCHOBHBIX MOHSATHI TEMBI B ()OpMe KOHTPOJIIBHOTO OIpoca U
MIPOBEPKA CAaMOCTOSATEIHLHON paOOTHI IO BHIMOTHEHHUIO JOMAITHETO 3a/1aHHUS.

2. Pemuts 3amaun [JI1, c. 767, 768]: 13.61; 13.64; 13.84 na oom 13.62,13.71; 13.92.
3. Pewnts 3amaunm [JI1, c. 771, 772]: 13.106, 13.113  na oom 13.120, 13.123.

4. Pemuts 3amauu [JI1, c.797]: 14.11; 14.15; 14.21 na oom 14.14; 14.20; 14.23.

5. Paznoxuth GyHKIMHU B psg MakiaopeHa U HalTH painyCc CXOIUMOCTH psja:

sinx—x

a) f(x)=(1+x)"; naoom 0) f(x)= -
X
6. Pemuts 3amaum [JI1, ¢.804, 805]: 14.41, 14.43,14.62 Ha oom 14.45; 14.52; 14.64.

Tema 9. ®yHKIMH HECKOJbKHX IepeMEeHHbIX



3anarue 1

Hennb: n1aTe 3HaHUS MTOJOKEHUM U3y4a€MOI0 Kypca U PUBUTHh HABBIKU IPUMEHEHUS
MaTeMaTHYEeCKIX METOJIOB PEIICHUS 33]1ad, B TOM YuCIie, B chepe mpodecCHoHaTbHON
JCATCIIBHOCTHU.

1. IToBTOpEHUE ONpeAeIeHUI OCHOBHBIX MMOHATHI TeMBI B ()OpME KOHTPOJIILHOTO OIIPOCca U
IPOBEpPKa CaMOCTOSTEIbHON PaOOTHI IO BHIIOJHEHUIO JIOMAIITHETO 33 JaHHUS.

2. Haiitu yacTHbIe IPOM3BOHBIE PYHKIINIA IBYX MIEPEMEHHBIX z = X’y —cos” xy .
3. Pemmuts 3amaun [JI1, ¢.514, 515]: 9.44,9.46,9.47;, na oom 9.50;9.51; 9.53.

4. IMomnaras, uto nmpou3BosbHast GyHKIMs / nuddepeHimpyema, IpoBEpUTh CICAYIONINS
paBeHCTBA:

oz i
yE-xZ =0, z=f(P+ Y na dom xz%—xyf+y2=0, =2+ f(x).
ox dy ox dy 3x

5. Pemuts 3amaum [JI1, ¢.515]: 9,60; 9.61; 9.64 Ha oom 9.62; 9.66; 9.68.

6. Haiitu Benmmuuny rpaguenta GyHkiun B Touke M (X, V,,Z,) :

1
S = M(L2ZD g oom  f(xo3,2) = xv2, M(L1,1).
VX T+ Y 4z

3anarue 2

He.m,: JaTb 3HAHUA MOJIOKEHU N HU3y4acMOTI'0 KypCa U NIPUBUTH HABBIKU IIPUMCHCHUA
MaTeMaTHYeCKIX METOJIOB PEIICHUs 33]1ad, B TOM 4ucIie, B chepe mpodeccHoHaTbHON
JCATCIIBHOCTHU.

1. [ToBTOpEHue onpeneneHit OCHOBHBIX MOHATHI TeMBI B (hopMe KOHTPOJIBHOTO OIpoca U
MIPOBEPKA CAaMOCTOSTEIbHON PabOTHI IO BHITIOJHEHUIO IOMAIITHETO 3a/1aHU.

2. Pemmrs 3amaun [JI1, ¢.519, 520]: 9.75; 9,76; 9.93;9.94 na oom 9.81;9.82;9.95; 9.96.

3. HaliTu TOuKHM JTOKaJIbHOTO SKCTpeMyMa (QYHKIIUU U POBEPUTH B HUX BBIIIOJHEHHE
JIOCTATOYHOIO YCJIOBHSI SKCTPEMYMa:

u=2x>—xy+2xz—y+y +z°,

4. BRIYHCIUTD JBOMHBIE HHTETPATIBI I f S yydxdy 4 o6mactn G , 3aJJaHHOM
G

rpaHULIAMU
a) f(x,»)=xy, G:{y=0, y=x, x=1};
0) (. y)=x+)", G: {y=x, y=x7}
naodom f(x,¥)=x—y, G —tpeyroabuuk ¢ Bepmunamu (1, 1), (4, 1), (4, 4).
5. Pemuts 3amaum [JI1, ¢.657, 658]: 11.159; 11.161 na oom 11.160; 11.162.

6. C nmoMo1ibto IBOMHOTO HHTETpasla HAaWTH IUIOIAb, OTPAHUYEHHYIO CIEIYIOIUMU
KPUBBIMH:

xy=1, x+y=2,5 naoom y2=2x+1,y2=—2x+1.

Tema 10. In¢pdepenunaibHbie ypaBHEeHUS

3agsarue 1

Henanb: 1aTh 3HaHUA MOJTOKEHUN U3y4aeMOro Kypca U MPUBUTH HABBIKUA TPUMEHEHUS
MaTeMaTHYeCKUX METOJIOB PEIICHUs 33]1ad, B TOM 4uCIie, B chepe mpodeccHoHaTbHON
JIETECIILHOCTH.



1. [ToBTOpEHUE ONpeneTICHIT OCHOBHBIX MOHSATHI TeMBI B (hOpMe KOHTPOJIBHOTO OIpoca U
MIPOBEPKA CAMOCTOSITETTLHOU PabOTHI TIO BHITIOJTHEHHIO IOMAITHETO 3a/IaHUS.

2. Pemmute 3amaunm [JI1, ¢.385]: 7.102, 7.103 Ha oom 7.104.

3. Pemuts nquddepennnanbabie ypaBHEHHSI TIEPBOTO MOPSIIKA C Pa3ACSIOIIUMHUCS
MepeMEHHBIMHU

L 2x° : .
a)y :_xzxj—/l Ha 0om 6)y+%=0; B) X’y —+/xcos’y =0,

4. Pemuts 3agaun [JI1, c.706]: 12.45; 12.51 na oom 12.46; 12.49.

5. Haiitu obmue pemenust qudgepeHnaibHbpIX ypaBHEHUN IepBOro MopsiiKa
! y — 1 . ' x2 ! 2 2
a)y+==—;0)y —2xy=e¢" Haoom B) Yy +xy=x",
X X

6. Pemmuts 3amaun [JI1, ¢.714]: 12.76; 12.77 na oom 12.81.

3andarue 2

Hennb: naTe 3HaHUS MMOJOKEHUM U3y4aeMOI0 Kypca U IPUBUTH HABBIKU IPUMEHEHUS
MaTeMaTHYEeCKUX METOJIOB PEIICHUS 33]1ad, B TOM YuCIie, B chepe mpodecCHoHaTbHON
HCATCIIBHOCTHU.

1. IToBTOpEHUE ONpeAeIeHU OCHOBHBIX MOHATHI TeMBI B (hOpMe KOHTPOJIILHOTO OIIPOCca U
IPOBEpPKa CaMOCTOSTEILHON PaOOTHI IO BHIIOJHEHUIO JIOMAIITHETO 3aJaHHUS.

2. Pemuts 3agaum [JI1, c.717]: 12.91; 12.93 na oom 12.94.
3. Pemmuts 3amaun [JI1, ¢.723]: 12.106, 12.107 Ha oom 12.110, 12.111.
4. Haiitu pemenne nu¢epeHInanbHbIX YpaBHEHHH BTOPOTO MOPSIKA
a) xy +y =0; 6) ¥y +3y =5x+1;
naoom B) ¥y +2y =Bx+7)e"; r) ¥y +y —2y=8sin2x;
5. Pemuts 3agaum [JI1, ¢.723]: 12.108, 12.109 na nom 12.112.
6. Pemuth 3amaun [JI1, ¢.723]: 12.114; 12.115 na gom 12.116.

Pa3znen 3 Teopusi BeposiTHOCTEH M MaTeMAaTHYeCKAsl CTATUCTHKA
Tema 11. Cayuaiinble coObITHS

3anarue 1

Henanb: naTh 3HaHUA MOJTOKEHUN U3y4aeMOro Kypca U MPUBUTh HABBIKKA TPUMEHEHUS
MaTeMaTHYeCKIX METOJIOB PEIICHUs 33a]1ad, B TOM 4uciie, B chepe mpodeccHoHaIbHON
JIESITENNLHOCTH.

1. IToBTOpEHue onpeaeaeHuii OCHOBHBIX TOHATUI TeMbl B ()OpMe KOHTPOJIBHOTO OIIpOca U
IPOBEpPKa CaMOCTOSATENLHON PaOOTHI MO BHIOJHEHUIO JOMAIIHETO 3aJaHHUs.
2. Pemuts 3amaun:

a) 13 xonozp! kapt (36 kapT) Haygady BBIHUMAIOTCS 0JHa KapTa. HaliTh BeposTHOCTh
TOTO, YTO OHA OKAXKETCSI TY30M.

0) YeTslpeMm urpokam pasgaercs NopoBHy konoza u3 36 kapt. Onpeaesnutb BEposTHOCTD
TOTO, YTO Ka)KJbli UI'POK MOJYYHII KAPTHI TOIBKO OJJHON MacTu?



Ha 0om
B) B ypue 30 mapos: 10 kpacHbIX, 5 cunux u 15 6enbix. HailTu BepoSATHOCTb MOSBICHUS
I[BETHOTO I1apa.
r) 13 xonoap! kapt (36 kapT) Haynauyy BBIHUMAIOTCS TpU KapThl. HaiiTu BeposSTHOCTD
TOTO, YTO CPEAU HUX OKaXKETCS TOJIBKO OJIMH TY3.
3. Pemmts 3agauum [J12°, ¢.61 — 62]:

1.37;1.43; 1.51 na oom 1.38;1.45;1.48.

4. Cpenu 25 CTyACHTOB, U3 KOTOPBIX 15 feByIleK, pa3bIrpbIBalOTCs 4 NpUIialieHus: Ha
JTUCKOTEKY, TPUUYEM KaXKJIblil MOXKET BBIMTPATh TOIbKO OJMH OmieT. KakoBa BEpOSITHOCTh
TOTO, UTO Cpeau obOamaTeneii Ounera OKaxxyTcs a) TOJNBKO JIEBYIIKH, 0) TOJIBKO FOHOIIN?
Ha 0om

KakoBa BeposiITHOCTB TOTO, UTO Cpenu obOnaaaTesnel Ounera OKaKyTCsl IBE JEBYIIIKU U IBOE
FOHOILIEH?
5. Cpemu 15 namnouek 4 cranaaptaeie. OnHOBpEeMEHHO OepyT Haynaudy 2 nammoudkd. Haitu
BEPOSTHOCTH TOTO, YTO XOTS OBI OJJHA U3 HUX HECTAHapTHASI.
3ansitie 2
Ienn: 1aTh 3HAHWS MOJIOKEHUH U3ydaeMOro Kypca U IPUBHUTH HABBIKW TIPUMCHEHUS
MaTeMaTHYECKUX METOJOB PEIICHUs 3a/1a4, B TOM 4ucie, B chepe nmpodeccuoHanibHON
JeSITeIbHOCTH.

1. [ToBTOpEHUE onpeeNIeH T OCHOBHBIX MOHSATHI TeMBI B (hOpMe KOHTPOJIBHOTO OIpoca 1
MPOBEPKA CAaMOCTOSITEILHON Pa0OTHI TIO BHITTOJHEHUIO JIOMAIITHETO 33 JaHMUS.
2. Pemmts 3aaun:

B paitone miomanpio 16 KB. KM HaXoAUTCA 00BEKT NPOTUBHUKA. /|11 ero oOHapykeHus
BbICJIaHA pa3BeabIBaTenabHas rpynmna. OueHuTs 3¢p(HeKTUBHOCTh NEUCTBUS
pa3BenbIBATEILHON IPYIIIBI Uepe3 1 yac BeAeHMs pa3BEaKHU, €CIU €€ CKOPOCTh
nepeBUKEHUS B pailoHe coctaisieT 3 km/dac npu 3¢ (GHeKTUBHOM paaunyce oOHapykeHus |
KM.

Ha 0om

KakoBa BepoSITHOCTB TOT0, YTO HayJady OpOIlIE€HHasi B KPYT TOUYKA OKaXXETCs BHYTpU
BIIMCAHHOTO B HETO PAaBHOCTOPOHHETO TPEYrobHUKA?
3. Pemnts 3agaum [J12, c.61]:

1.40; 1.41;1.46 na oom 1.42;1.44.

4. Y4acTHUKH XepeObeBKH TAHYT U3 SIIMKA )XETOHBI ¢ HoMepamu oT 1 1o 100. Haiitu
BEPOSATHOCTH TOTO, YTO HOMEP MEPBOTO, HayAady U3BICUCHHOTO KETOHA, HE COICPKHUT
udpsl 5.
Ha Oom

Ha mepBoM 3Take ceMUITa)XHOTO IoMa B JTUQT 3anutd 3 yeroBeka. BeposTHOCTh BbIxona
Kax0ro u3 1udra Ha 1000M dTaxe onuHakoBa. Halinure BeposTHOCTH COOBITHIA:

A — "Bce BoILIM U3 aUdTa HA 4 dTaxe",

B — "Bce BN U3 U Ta HA OJJHOM M TOM Ke dTaxe",

C — "Bce BBIXOAMIIM U3 JU(Ta HA pa3HbIX dTaxkax'.

- JI2 — nurepaTypa 1ox HOMEPOM 2 B CIHCKE JIUTEPaTypHI.



5. B onHoli rpynne 18 cTyneHTOB, U3 KOTOPBIX 9 ydarcs Ha «OTIAUM4HO». B npyroii — 16
CTYZIEHTOB, U3 KOTOPBIX Ha «OTIAMYHO» yuaTcs 4. 13 kaxmoi rpynnsl ciaydailHeIM 00pa3zoM
BbIOpaIM MO0 OIHOMY CTYZIeHTY. KakoBa BEpOSTHOCTH TOTO, YTO a) KaXKAbIH U3 HUX YYUTCS Ha
«OTIMYHO»; 6°) 00a ydarcs Ha «OTIIUYHO»?

3anarue 3.

Henb: naTh 3HAHUS MOJIOKEHUH U3y4aeMOro Kypca U IPUBHUTH HABBIKU TIPUMEHEHUS
MaTeMaTHYeCKIX METOJIOB PEIICHUs 33]1ad, B TOM 4ucIie, B chepe mpodeccHoHaTbHON
JIeITEIIbHOCTH.

1. [ToBTOpEHue onpeneneHnit OCHOBHBIX MOHATHI TeMbI B (hopMe KOHTPOJIBHOTO OIpoca U
MIPOBEPKA CAaMOCTOSITEIbHON PabOThI IO BHITIOJIHEHUIO IOMAIITHETO 3a/1aHUS.

2. B cembe nBoe aereit. I3BecTHO, 4TO OJIMH U3 HUX MaJIbuMK. KakoBa BEpOSTHOCTb, YTO 002
pebeHka — MabuuKu?

3. Pemmrs 3amaun [J12, ¢.49, 63-65]: 1.31a; 1.65; 1.68 ma oom 1.33a; 1.69; 1.70.

4. o pe3ynbTaTam MPOBEPKH 3aYETHBIX paOOT OKA3aJI0Ch, YTO B MEPBOM IPYIIIE MOTYIHIIH
3aget 20 ctynenToB u3 30, a Bo Bropoii 16 u3 32. KakoBa BEpOSITHOCTb TOT0, YTO Hayaauy
BbIOpaHHAs 3a4TeHHAs paboTa MPUHAMIEKUAT CTYACHTY IEPBOM TPYIIIBI?
5. JIBa cTpesnka caenaiy 1o OJHOMY BBICTPEIY B O/IHY U Ty K€ MUILEHb. BeposSTHOCTD
IIONa/IaHusl B MUALIEHb JUIS IEpBOro crpeinka paBHa 0,6, a s Broporo — 0,4. B mumenun
OKa3ajach OjiHa MPOOOUHA.

Haiitu BeposITHOCTB TOTO, YTO MPOOOKHA PUHAJIEKUT IEPBOMY CTPEIIKY.

Ha 0oMm

JIBa cTpenka caeaiy o OJJHOMY BBICTPENLY B OJHY U Ty K€ MUILICHb. BeposTHOCTb
NIOTIJIAHNs B MUILEHb JUIs IEPBOTO cTpenka pasHa 0,8, a i1y Broporo — 0,5. B muienu
OKazajach o/iHa MpoOouHa.

Haiitu BeposTHOCTH TOTO, YTO MPOOOMHA MPUHAIEKUT BTOPOMY CTPEIIKY.

6. Pemuts 3amaunm [J12, c.45, 62; 63]: 1.26a-0; 1.55 wHa oom 1.26B-1; 1.56.

3anarue 4

Henab: nath 3HaHUS TOJOKEHUN N3y4aeMOT0 Kypca U MPUBUTh HaBBIKW MTPUMEHEHUS
MaTeMaTH4YeCKUX METOJIOB PEIICHHUs 3a/1a4, B TOM YucIie, B cepe npodeccuoHambHON
JIeSITEILHOCTH.

1. [ToBTOpEHUE OnpeneseHnit OCHOBHBIX MOHATUH TEMBI B (hOpMe KOHTPOIBHOTO OIpoca 1
MIPOBEPKA CaMOCTOSTEIHLHONU PabOThI MO BHITOJIHEHUIO IOMAIITHETO 3a/1aHuUS.
2. Pemuts 3agaum [J12, c. 53, 64-67]:

1.34;1.72; 1.85; na oom 1.73;1.75; 1.82.

3. BepoatHoCTb, 4YTO Malioe MpEANpUsATHE CTAaHET OAHKPOTOM B TeueHHe roaa pasHa 0,2.
HaiiTi BEpOSITHOCTB, YTO U3 BOCBMHU MAJIBIX MPEANPHUITHIA 32 MEPBBIA TOJ 00aHKPOTATCS IBA
MPEONPUATHSL.

Ha Oom



Haiit BeposITHOCTb, YTO U3 BOCBMH MAJIbIX NPEANIPUATHH 32 MEPBBIN T0J] 00aHKPOTATCS
OoJiee ByX MpeIIpUATHIA.

4. B unctutyte oOy4aercst 730 cTyneHTOB. BeposaTHOCTh TOTO, UTO JICHb POXKICHUS
CTYJCHTA PUXOJHUTCS Ha ONPEACICHHBIN JCHb Tona, paBHa 1/365. Haiiti Hanbomnee
BEPOSITHOE YHCIIO CTYJICHTOB, POAMBIINXCS | STHBapsi, OLIEHUTH BEPOSITHOCTH TAKOTO
COOBITHSI.

5. ®upma packiaabIBaeT PEKJIAMHBIC JIUCTKH IO MTOYTOBBIM sIIIMKaM. [IpexxHui onbIT
paboThI MoKa3bIBaeT, 4YTo Ha 500 peKkJIaMHBIX JIMCTKOB MPUXOIUTCS OJUH 3aKa3. OUEeHUTD
BEPOSATHOCTH TOTO, UTO MPHU Pa3MELIEHUH 25 THICSIY JUCTKOB YHCIIO 3aKa30B OyneT paBHO 48.

Ha oom

OIICHI/ITI) BCPOATHOCTH TOI'O, YTO IIPH pasSMCIICHUN 25 TBICSY JIMCTKOB YKCJIO 3aKa30B
OyaIeT HaXOIUTHCSA B Mpezenax ot 45 o 55.

6. Pemmuts 3amaun [J12, c. 85, 172 — 174]: 2.23 na oom 2.28.

Tema 12. CnyuyaiiHble BeJTMHYMHBI

3anaTue 1
Iennb: nate 3HaHUSA MOJIOKEHUM HM3Yy4aeMOro Kypca M IPUBUTb HaBBIKM IPUMEHEHUS
MaTeMaTH4YeCKUX METOJIOB peIleHHs 33Jady, B TOM 4ucie, B cpepe MnpodheccHoHaIbHOM
JESTEIBHOCTH.
1. IloBTOpEHUE OmpeaesieHHiI OCHOBHBIX MOHSATHI TeMBI B (JOpME KOHTPOJILHOTO OINpoca U
IPOBEPKa CaMOCTOSTEILHON PaOOTHI IO BHITTOJHEHUIO JJOMAIITHETO 33 JaHMUS.
2. Pemmts 3a1aun:

a) BepoATHOCTb TOro, YTO CTYIEHT CJAaCT CEMECTPOBBIH 3K3aME€H B CECCHUIO0 10
nucturinHaM A u b, paBabl cootBeTcTBeHHO 0,7 1 0,9. CocTaBUTh 3aKOH pacupeencHus
YHClla CEMECTPOBBIX IK3aMEHOB, KOTOPBIE CAACT CTY/EHT.

0) [lana cinyyaitnas BenmuunHa X: x; D) 1 2
Halitu  3akoH  pacrpeneneHus Di 0,5 0,3 0,2
ClydaliHBIX BenmuuH: a) Y=3X; 0) Z=X2

TIlocmpoums ynxyuro pacnpedeneHus, Hatmu MamemMamuyecKoe oXCuoanue, OUCHEPCUio
U cpeoHeK8aopamuyeckoe OMKIOHEHUe UCXOOHBIX U NOJYYEHHBIX CIVYAUHBIX GETUYUH.

3. Pemuth 3amauu:

a) BeposTHOCTh TOpa’keHUs BUPYCHBIM 3a00JIeBaHMEM KycTa 3eMiIssHUKM paBHa 0,2.
CocTaBUTh 3aKOH pAacCHpENeNeHUs] YHCIa KYCTOB 3E€MIIIHUKH, 3apaKEHHBIX BHPYCOM, U3
YETBIPEX [TOCAKEHHBIX KyCTOB.

0) KinnenTsl 6aHka, He CBSI3aHHBIE JIPYr C JIPYroM, HE BO3BPALIAIOT KPEIUTHI B CPOK C
BeposATHOCTBIO 0,1. CocTaBUTh 3aKOH pAacIpelNeleHHsl YUCia BO3BPAIICHHBIX B CpOK
KpEeIUTOB M3 5 BbIJaHHbIX. HallTu maremMaTM4eCcKOe OKUIAHUE, AUCIIEPCHUI0 U CPEIHEE
KBa/IpaTU4ECKOE OTKJIOHEHHUE 3TOM CIIy4alHOU BEJIMYMHBI.

B) B Guiiere Tpu 3amaun. BepoaTHOCTh IpaBUIILHOTO pelIeHMs IepBOM 3a1aun paBHa 0,9,
Bropoit — 0,8, tperbeir — 0,7. CocTaBUTh 3aKOH pacHpenesieHuss Yucia TPaBUIBHO
pELIeHHBIX 3a7lady B OWiieTe W BBIUMCIUTh MaTeMaTHUYEeCKOe OXKUJIAHUE U JUCIIEPCHIO 3TOU
CIIy4aifHOM BEJTMYUHBI.



Ha oom

r) Ctpenok BezeT cTpenb0y Mo Ieu ¢ BEPOSTHOCTHIO MOMAAaHus MIPU KaXKIOM BBICTpEe
0,2. 3a kaxzaoe momnajgaHUe OH MOJY4YaeT 5 OYKOB, a B CIydyae IpoMaxa OYKOB €My HE
HauucisitoT. COCTaBUTh 3aKOH paclpeieieHUs] Yncia OYKOB, MOTYYEHHBIX CTPENIKOM 3a 3
BBICTpEIIa, U BBIUMCIUTHh MAaTEMAaTUUECKOE OXKHIaHUE ITOM CITy4yallHOW BEJTMYMHBI.

1) KontponbHass pabora coctouT u3 Tpex BompocoB. Ha kaxapiii Bompoc mnpuseneHo 4
OTBETAa, OJIMH U3 KOTOPBIX MpaBMWIbHBIA. COCTaBUThH 3aKOH pacIpeeNICHHsI YUCIia MPaBUIIbHBIX
OTBETOB IIPH MPOCTOM yrajapiBaHuu. HaiiTu MareMarndyeckoe OXKMJIaHUE U JUCIEPCUIO STON
CITy4alHOU BEJIMYMHBI.

e) Haiitu 3akoH pacmpezeneHusi 4yuciia MaKeTOB TPEX aKIUH, MO KOTOPHIM BIAJeNblieM
OyZeT MoJy4yeH I0XOJl, €CIM BEPOATHOCTh IMOJyYEHHs A0XOAa MO KaXAOMY M3 HUX paBHa
cootBerctBerHHo 0,5, 0,6, 0,7. HaliTu mMaremaTHdeckoe OXUIAHUE U JAMCIEPCUIO JAHHOU
CJIy4ailHOM BETMYMHBI, IOCTPOUTH (PYHKIIMIO pacripeaesieHHs.

k) JIBa cTpenka caenaiy 1o JBa BbICTpena [0 MUllleHH. BeposTHOCTh nonajanysi B MUILIEHb
uis meporo crpenka paBHa 0,6, mis Broporo — 0,7. HeoOxomumo: cOCTaBUTH 3aKOH
pacnpeniesieHusi OOIIETO YMCia TMOTMAIAHNH; HaWTH MaTeMaTHYecKoe OKHMIAHUE W HCIIEPCUIO
ATOW CITYYalHON BEJIMYMHBI.

3ansTre 2

Lennb: nath 3HaHUS MOJIOKEHUM H3y4aeMoOro Kypca M TNPUBUTh HaBBIKM MPUMEHEHUS
MaTeMaTHYeCKMX METOJIOB pEILICHHs 3ajad, B TOM 4ucie, B cdepe mnpodeccuoHanbHON
JESITEIbHOCTH.

1. [ToBTOpEeHue ompeeneHuil OCHOBHBIX MOHSATHI TeMbl B (JOPME KOHTPOJIBHOTO OMpoca U
MIPOBEPKA CAaMOCTOSTEIbHON PabOThI MO BHITIOJHEHUIO IOMAIITHETO 3a/1aHUS.

2. Pemnts 3amauu:

a) 3 maru rBo3auk aBe Oenmbie. COCTaBUTH 3aKOH paclpeneSieHUs U HAWTU (DYHKITHIO
pacrpenesieHus] CIy9aiiHOW BETMYMHBI, BBIPAKAMOIICH YUCIO OENBIX TBO3IUK CPEAU JABYX
OJTHOBPEMEHHO B3SITHIX.

0) DK3aMeHaToOp 3a/1aeT CTYAEHTY BOIPOCHI, TOKa TOT MPaBWIBHO OTBevaeT. Kak Tonbko
YHCIIO TPABHIBHBIX OTBETOB JOCTUTHET YETHIPEX JHOO CTYICHT OTBETUT HEIPABHIIBHO,
9K3aMEHATOP TMPEKpaIaeT 3aaaBaTh BOMPOCH. BepoSTHOCTH MPAaBHIILHOTO OTBETA HA OJIWH
BOIIPOC paBHa 2/3.

CocTaBuTh 3aKOH pacrlpeAesieHus Yucia 3aJaHHbIX CTYIEHTY BOIPOCOB.

B) [laHbl 3aKOHBI paciipeielieHus IByX HE3aBUCHUMBIX CIIy4alHbIX BeauurH X u Y-

Xi

0

1

3

Di

0,2

0,5

D]

Xi

2

3

Pi

0,4

9

Haiitu BeposTHOCTH, C KOTOPBIMHU Clly4yailHble BEIMYMHBI NPUHUMAIOT 3HaueHue 3, a
3aTEM COCTABUTb 3aKOH pACIpElNEeeHMs ciydaiiHoW BenuuuHbl 3X - 2¥Yu mpoBeputs
BBITIOJIHEHUE CBOMCTB MAaTEMaTUYECKUX OXKHMJIAHUI U TUCIIEPCUI:

M[3X-2Y]=3M[X] - 2M[Y], D[3X-2Y]=9D[X] + 4D[Y].
r) JluckperHas ciyqaitHas BenuurHa X 3a7aHa PSIOM pacTpeiesICHHs

Xi 1 2 3 4 5
Di 0,2 0,3 0,3 0,1 0,1




Haiitu ycioBHYI0 BEpOATHOCTH COOBITHS X< 5 mpH ycioBuu, 4ro X > 2.
Ha oom

a) Kaxxnplii moctynaromuii B MHCTUTYT JOJDKEH cJaTh 3 3K3aMeHa. BeposTHocTh
ycnemHo cnaun nepBoro sk3amena 0,9, sroporo — 0,8, tpersero — 0,7. Crnemyroutuit
9K3aMEH MOCTYIAIOIINKA CIAeT TOJIBKO B ClTydae YCHEITHOW cnayun npeaspiaymero. CocTaBUTh
3aKOH PacHpeesICHUs] YMCiia 3K3aMEHOB, C/IABABIIMXCS MOCTYMAKOIIUM B MHCTUTYT. Hailtn
MAaTeMaTUYeCKOE OKUIaHHUE 3TOU CIIy4allHON BEJIMYUHBI.

e) Coyyaiinpie BenMuMHBI X W Y HE3aBUCUMBI M HMMEIOT OJWH M TOT JK€ 3aKOH

pacripeneyeHus:
3HaYeHHE — X;j 1 2 4
BepostHOCTh — pi 0,2 0,3 0,5

CocTaBUTh 3aKOH paclpeiesIeHus ClydalHbIX BeauunH 2X u X+Y.
Yoenutscs B ToM, uto 2X # X + ¥, Ho M[2X]=M[X + Y].

)K) Ha ABYX aBTOMATHUYCCKHUX CTAHKaX NPOU3BOIAATCS OAWHAKOBBIC U3ACIINA. I[aHI:I 3aKOHBI
pacrpeacicHus 4nuciia 6paKOBaHHLIX I/I3IICJII/H>'I, MMPOU3BOJUMBIX B TCUHCHUC CMCHBI Ha KaKIOM

U3 HUX:
IJI TICPBOT'O IJIs1 BTOPOTO
Xi 0 1 2 Vi 0 2
pi 0,1 0,6 0,3 pi 0,5 0,5

Heobxomumo: cocTaBuTh 3aKOH pacHpeesieHusl YKcia IPOU3BOIUMBIX B TEUEHUE CMEHBI
OpakOBaHHBIX M3/eNMH OOOMMM CTaHKaMH; IPOBEPUTH CBOMCTBO MaTeMaTU4yecKOro
OKUJAHUSI CyMMBI CITy4alHBIX BEJIMYHNH.

3) Cnyuaiinble Be1uuHbl X, X, HE3aBUCUMBI M UIMEIOT OJIMHAKOBOE pacIipeieieHHe

Xi 0 1 2 3
Pi 1/4 1/4 1/4 1/4

Haiitu: BepositHocTh coObiTus X + X, > 2; ycinoBHyI0 BeposTHOCTh P(X; + X, > 2| X =1).

3anaTtue 3

Henb: nate 3HaHUS MOJIOKEHUM H3Yy4a€MOIrO0 Kypca W IPUBHUTH HAaBbIKU NPUMEHEHHUS
MaTeMaTH4eCKUX METOJIOB peIleHHs 33Ja4y, B TOM 4ucie, B cpepe NnpodhecCHoHaIbHOM
JESTEIBHOCTH.

1. [ToBTOpEeHUE ompeeieHuii OCHOBHBIX MOHSATHI TeMbl B (JOPME KOHTPOJBHOTO OMpoca U
MPOBEPKa CaMOCTOSITEILHON PaOOTHI TIO BHITTOITHEHUIO JIOMAIITHETO 33 JaHMUS.

2. Pemmts 3aaun:

a) Cnyyaiinas BenuuuHa X, cocpefoTodeHHas Ha uHTepBaie (1;4), 3a7aHa KBagpaTUIHON
¢yukuueii pacnpenenenus F(x) = ax® + bx + ¢, umeromieli Makcumym npu x = 4. Haiitu
napameTpsl @, b, ¢ WU BBIYUCIUTH BEPOSTHOCTh NMOMAJAHUs CIy4ailHOM BelMWYMHBI X B
uHTEepBal [2;3].

0) CiiyvaitHas BenmuurHa X 3a/1aHa PyHKIIMEH pacripeiesieHus:

Ompux <o
Fx)={x*npHo<x <1
lopux =1



Haiitu: mnoTHOCTH BepoATHOCTH  f (X); MaTreMaTHYECKOE OXHUAAHHUE; IJUCIEPCHIO;
BepositHoct P(X = 0,5); P(X <0,5); P(0,5 <X < 1); nmoctpouts rpaduxu f(x) u F(x).

Ha 0om
0 mipu X < 0;

npu X > 0.

B) Jlana pyHKIIHS f (}C) = ]
Cre”

[Tpu kakom 3HaueHuu napamerpa C 3Ta QyHKIUS ABISIETCS MJIOTHOCTHIO pacHpenesieHus
HEKOTOPOU HENIPEPHIBHON CIIy4aliHON BENUYUHBI X7
Haiitn MmaTeMaTuyeckoe OKUIAHNUE U TUCIIEPCUIO CIIyYaHHOW BEJIMYMHBI X.

3. Pemuts 3anauu:

a) Texymias neHa akMu MOXKET OBITH CMOJICIMPOBAHA C MOMOIIBIO HOPMAJIBHOTO 3aKOHA
pacnpeesieHuss ¢ MareMaTHMYeCKUM OXUAAaHMeM 15 ye. M CpeagHUM KBaJpaTHUYeCKUM
otkiionenuem 0,2 y.e.

Haiitu BEposSITHOCTB TOTO, UTO II€HA aKIKK: a) He Boime 15,3 y.e.; 6) He Huxe 15,4 ye.; B)
ot 14,9 no 15,3 ye. C nomoiipto npaBuja TPeX CUTM HaWTH I'PaHUIBI, B KOTOPBIX OyaeT
HAXOJIUTHCS TEKYIIasl [IeHa aKIIUU.

0) KopoOxku ¢ koH(eTaMu yImakoBBIBAIOTCS aBTOMatndecku. VX cpemnss macca paBHa 540 T.
N3BectHO, uTO Macca KOpoOOK ¢ KoH(peTamMH HMMeeT HOpMalbHOE pacrpeneneHue, a 5%
KOpOOOK UMEIOT Maccy, MeHbIIyro 500 1. KakoB npoieHT KopoOok, Macca KOoTopsix: Meree 470
r; oT 500 mo 550 r; Gomee 550 r; omuaercs OT cpeaned He Oojee, yeM Ha 30 T (TO
a0COJIFOTHOH BeMYUHE)?

Ha oom

r) CnyyaitHas BenmuumHa X pacopeelieHa M0 HOPMajdbHOMY 3aKOHY C  HYJIEBBIM
MaTEMaTHYECKUM OXHUJAHUEM. BepOosSTHOCTH TMOMajgaHusi 3TOW CIydallHOW BEJIMYMHBI Ha
otpe3ok ot -1 mo +1 paBna 0,5. HaiiTu BbIpa’keHHSI TUIOTHOCTH BEPOSITHOCTH W (DYHKITHH
pacrpenesieHus CIIy4ailHOW BeJIMYUHBI X.

4. Pemnts 3agaun:

a) Otnenenne OaHka oOciyxuBaeT B cpeaHeM 100 knweHToB B JeHb. OIICHHUTH
BEPOSATHOCTDH TOTO, UTO CETOJHSI B OT/ENeHUH OaHKa OyaeT oOciayxeHo: 6osee 150 KIMEHTOB;
He Oonee 200 KIMEHTOB.

0) DnexkTpocTaHuusa oOcayxuBaeT ceTb Ha 1600 31eKTpoiaMIl, BEPOSITHOCTh BKIIIOUEHUS
KOKAOW M3 KOTOphIX BeuepoMm paBHa 0,9. OLeHUTH C MOMOIIBI0 HepaBeHCTBa YeOblleBa
BEPOSITHOCTh TOTO, YTO YKCJIO JIaMII, BKIIFOUCHHBIX B CETh BEUEPOM, OTIMYAETCS OT CBOETO
MaTeMaTH4YecKoro oxxuaanus He Oonee dyeM Ha 100 (mo abcomoTHO¥ BenuuuHe). Haiitn
BEPOSITHOCTH TOTO K€ COOBITHUS, UCTIONB3YS CIICACTBUE U3 UHTETPAIBHON TeopeMbl MyaBpa—
Jlarutaca.

Ha oom

B) B cpeanem 10% pabotocnocobHoro HaceneHus ropoaa — 6e3pabotspie. C MOMOIIBIO
HepaBeHCTBa YeObllleBa OLEHUTHh BEPOSTHOCTb TOTO, YTO YPOBEHb O€3pabOoTHIIBI Cpeau
obcnenoBanHbIXx 10 000 paboTocrocoOHBIX kHUTENEH ropoaa OyneT B ipenenax ot 9 go 11%.



r) [To omeiTy paGoThl CTPaxoBOW KOMITAaHWHM, CTPAXOBOW CIydail NMPHUXOOUTCS HA KaXIbIH
AT 1oroBop. OLEHUTH € NTOMOIIIBI0 HepaBeHcTBA UeOblleBa, CKOIbKO JOIOBOPOB CIENYET
3aKJIFOYMTh, YTOOBI C BepOSATHOCTHIO 0,9 MOXKHO OBLIO yTBEpKIaTh, YTO JOJSI CTPAXOBBIX
ciydaeB oTkioHuTCs ot 0,2 He 6omee yem Ha 0,01 (1o MomayIo).

Tema 13. OcHOBBI MaTEeMAaTHYECKOM CTATHCTHKU

3agarue 1

Heab: nate 3HAHUS TOJIOKCHUA HM3y4aeMOro Kypca W IPUBHUTH HABBIKA MPUMCHCHHUS
MaTeMaTHYEeCKUX METOJIOB PEIICHHS 3a/Jad, B TOM 4HCIe, B chepe npodeccrnoHaTbHOM
eITEIbHOCTH.

1. IToBTOpEeHME OmpeneeHnid OCHOBHBIX MOHATHH TeMbl B ()OpMe KOHTPOJIBHOTO OMpoca U
MIPOBEPKa CAaMOCTOSATEIHLHON pabOTHI IO BHIMTOTHEHHUIO JJOMAITHETO 3a/IaHHUS.

2. IlpencTaBuTh NaHHYIO BBIOOPKY B BHJIE CTaTUCTHUecKoro psaa. Iloctpouth momurox
94acToT (4acTOCTEH).

17 [32 25 29[22 (19 (11 [2532 2118 17 [26[25][32]19 |

Ha oom

s 817 1s5[9oflalalel3[5]6[8]4[5[7][81]5]

3. Ilo nanHO¥ BBIOOpPKE MOCTPOUTH IpadyK SIMIUPUIECKON (PyHKINN pacnpeaeaeHUs.

1 | 3] 8]17]6]14] 6] 9] 5] 9]12]17] 6] 7] 8] 6]

Ha oom

8 | 6 |19 8 |15] 5 ]10]13[19] 4]18]14]16] 7]19] 8|

4, HOCTpOI/ITL TUCTOTrpaMMbI HaCTOT U OTHOCHUTCJIbHBIX YaCTOT paCpPCACIICHUA:

HNurepBan 2-5 5-8 8§11 11-14
YacrToTa 9 10 25 6

5. Haiitu BbIOOpOYHOE cpenHEEe W BBHIOOPOYHYIO JUCIEPCHIO  (CMEIIEHHYI U
"UcIpaBiIeHHYIO'") BApUALMOHHOTO PsAJla, COCTABICHHOTO 10 JAHHBIM BapUaHTOB 3a/1auu 2.

3ansaTue 2 (B KOMIIBIOTEPHOM KJIacCe)

Heab: nath 3HaHUS TOJIOKEHUM H3y4aeMOro Kypca W TPUBUTH HABBIKA TNPUMEHEHUS
MaTeMaTHYEeCKMX METOJIOB DEIICHHUS 3ajad, B TOM 4YHuCle, B cdepe npodeccHoHATbHON
JIEATEIIbHOCTH.

1. TToBTOpEeHME OTpeneeHnid OCHOBHBIX TOHITHI TeMbI B ()OpMe KOHTPOJILHOTO OMpOoca U
MIPOBEPKA CaMOCTOSTEILHONU PabOThI IO BHITOJIHEHUIO IOMAIITHETO 3a/1aHuUs.

2. JIns 3amanHOM BRIOOPKHU

318 ]17]e6]1ale6]o9[s5]9o]ln2]17]6]7]8] 6]

Ha oom

L6178 ]15]5]10]13[17]4]14]14]16] 7 ]17] 8]

C HCIIOJIb30BAHUCM MACTCPa (I)YHKLII/Iﬁ N TIaKCTa aHaJIM3a IMOCTPOUTH BapI/IaI_II/IOHHHﬁ n

CTaTUCTHUYECKHUI paA, CTATUCTUYCCKYIO Ta6J'II/II_Iy; INOJIMTOH YaCTOT, KYMYJATY H
OMITUPUYICCKYIO (bYHKI_II/IIO pacnpeaciCHus; HaWUTH CpCAHIOO apI/I(I)MeTI/I‘lCCKYIO; MCUany



Me; monmy Mo; nucnepcHio; cpeaHee KBaApaTUYECKOe OTKIOHEHHUE;, KOI((UIMECHT
BapuaIyu; Ko3(Q(UIIMEHT aCHMMETPUH U IKCIIECC.

3. Pemuth ¢ ucnonp3oBaHneM Mactepa GyHKIUH 1 makera aHanu3a 3agady 8.11 [J12, ¢.285];
Ha oom pemnTh 3agauy .12 [JI2, c.285].

OoOpa3oBaTe/ibHbIe  TEXHOJIOTMH:  IPUMEHEHUE  BBIYMCIMTEIBHOM  TEXHUKH  C
COOTBETCTBYIOIIUM MPOTrpaMMHBIM 00€CIieYeHnEM U MYJIbTUMEIUHHON armnapaTypsbl.

3anaTtue 3
Heab: nate 3HaHUS TOJNOKEHHH HM3Y4aeMOTO Kypca W TPUBHUTh HABBIKM HMPUMEHEHHS
MaTeMaTHYeCKUX METOJIOB pPEIIeHUs 3a/ad, B TOM dHCIe, B cdepe MpodhecCHOHATHHOM
JeATEILHOCTH.
1. IToBTOpEHUE OMpeeNeHU OCHOBHBIX MOHATUNA TeMbl B (JOPME KOHTPOJILHOTO OIpOca U
MIPOBEPKA CaMOCTOATENILHONU PaOOTHI IO BHIMOJHEHUIO JOMAIITHETO 33 JaHMUs.
2. B ropone padoraer N = 30000 uenosek. [Ipu Bei6opounom ompoce n = 600 padoTarommx
0Ka3anock, 4to k = 200 u3 HUX UMEIOT BbIclIee oOpazoBanue. Halitu:

a) BEPOSITHOCTH TOTO, YTO JIOJIS JIFOJIEH C BBICIIMM 00pa30BaHUIO CPEAN BCEX PabOTAIOIINX
ropojia OTIIMYaeTCs OT BRIOOpOUHOI He Oonee yem Ha 10%);

0) TpaHUIBI JOBEPUTEIHHOTO MWHTEpBaja Ui 4YHCiIa pPabOTaloOmUX C BBICIIUM
o0pa3zoBaHueM (7151 JOBEPUTEIBHBIX BEpOSITHOCTEH, paBHBIX 0,95 1 0,99).

Ha 0om pemnTs 3anauy npu N = 40000, n = 1000, £ = 400.

3. Pemuts 3amaum [J12, ¢.327 — 329]:
9.19;9.23;9.26 Hna oom 9.20;9.25.

Tema 14. IIpoBepka cTaTHCTHYECKHX THIIOTE3

3anstue 1 (B KOMIIBIOTEPHOM KJIacce)

Heab: nate 3HAHUS TOJNOKEHHH HM3Y4aeMOTro Kypca W TPUBHTh HABBIKM HMPUMEHEHHS
MaTeMaTHYeCKUX METO/OB pPELICHUs 3a/ad, B TOM dHCIe, B cdepe MpodhecCHOHATHHOU
JeATELHOCTH.

1. IloBTOpEHUE OmpeeneHnil OCHOBHBIX MOHITUIH T€MbI B (pOpME KOHTPOJIBHOIO ONpoca U
IIPOBEPKA CaMOCTOSITEIbHONU PabOThI IO BHIIIOJIHEHUIO IOMALITHETO 3a/1aHuUS.

2. Pemuth ¢ ucnonp3oBaHueM mactepa GYHKIMM U HAJCTPOMKHU «IIaKeT aHadu3a AaHHBIX»
3agaun 10.2; 10.16 [JI2, ¢.343, 375].

OOpa3oBaTe/ibHbIe  TEXHOJOTMU:  TNPUMEHEHHE  BBIYUCIUTEIBHOM  TEXHUKU  C
COOTBETCTBYIOIINM MPOTPaMMHBIM 00eCIieYeHnEM U MYJIbTUMEIUHHON anmnapaTyphl.

3ansTue 2 (B KOMIIBIOTEPHOM KJIacce)

Henb: nath 3HAHUS TOJNOKEHUH HM3y4aeMOro Kypca M MPUBUTh HABBIKM MPUMEHEHUS
MaTeMaTHYeCKMX METOJIOB DEIIeHHUs 3aaad, B TOM 4ucie, B cdepe mnpodeccrHoHaTbHON
JESTEIIbHOCTH.

1. IToBTOpeHue ompezeneHnil OCHOBHBIX MOHITHI TeMbl B ()OpME KOHTPOJIBHOIO ONpoca U
MIPOBEPKA CAaMOCTOSITEIbHONU PabOThI IO BHITIOJIHEHUIO IOMAIITHETO 3a/1aHuS.



2. PemuTh ¢ MCHOJIB30BaHMEM MacTepa (PYHKIMHA W HAJICTPOMKH «IaKeT aHalnu3a JAHHBIX»
3ajauy:

Ha nByx 3aBogax mo ounctke TorumBa (B Unauane n Texace) npoBeaeHo 1o 12 mpoBepok
HAJIM4HS IpUMeceil (MI/T) B BBITYCKaeMOM MPOTYKITUH.

Wupma | 979 | 985 | 955 | 924 | 890 | 756 | 790 | 850 | 930 | 777 | 790 | 930

1D
T

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

[Tonaras, 4yTo KOMMYECTBO IpUMeECEH (BeC) MOAUUHSAECTCS HOPMAIBHOMY 3aKOHY, Ha
ypoBHE 3HauMMOCTHU 0 = (.05 BBISICHUTBH, MOXKHO JIM CYUTATh, YTO KAYECTBO OUUCTKH
TOIUIMBA HA 3THX 3aBOAaX oAuHaKoBO. Ha ypoBHe 3HaunMocTu o = 0.05 BBISICHUTH BIUSHUE
MECTOMOJIOKEHHS 3aBO/Ia Ha CPEIHEE 3HAYEHUE BECA PUMECEN.

Oopa3oBaTesibHbIE TEXHOJIOIUM: IPUMEHEHNE BHIYUCIUTEIHHON TEXHUKH C
COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CIIeYeHUEM U MYJIbTUMEIUMHON armaparypsbl.

Tabanua BApUAHTOB KOHTPOJIbHBIX PadoT

3aoaua 1 2 3 4 5 6 -
M:‘:lga”::ﬂma Homepa eapuanmoes 3a0au
L ot ]
2. 2 2 22| 2] 2]|?2
3. 3 33| 3] 3] 3|3
4. 4 | 4 | 4| 4| 4| 4| 4
S. s | s | s | s | s ]| s |5
6. 6 | 6 | 6| 6| 6] 6|6
7. 7 7| 7 7 7 | 7 7
8. 8 | 8 | 8 | 8| 8 | 8 | 8
9. O 1 9] 9] 9] 9] 9|09
10. 10 [ 10 [ 10 | 10 | 10 | 10 | 10
11. 1 2 3 4 5 )
12. 2 3 4 5 6 )
13. 3 4 5 6 7 3
14. 4 | 5 6 | 7 | 8 4
15 s |6 7] 8] 9 10]s
16. 6 | 7| 8| 9 ] 10| 1 6
17. 71 8 | 9 |10 1 2 | 7
18. 8 | 9 |10 | 1| 2| 3|8
19. 9 | 10 | 1 > | 3 | 4 | 9
20 0] 1 ]2 4 | s |10




21. 1 3 5 7 9 2 1
22, 2 5 7 9 2 4 2
23. 3 7 9 2 4 6 3
24. 4 9 2 4 6 8 4
25. 5 2 4 6 8 10 5
26. 6 4 6 8 10 1 6
27. 7 6 8 10 1 3 7
28. 8 8 10 1 3 5 8
29. 9 10 1 3 5 7 9
30. 10 1 3 5 7 9 10
31. 1 7 8 9 10 1
32. 2 8 9 10 1 2
KouTtpoabHoe 3aganue
3agauya 1. VccnenoBath CXOAMMOCTh YHUCIOBOIO psja
BapuanTt 1 Bapuanr 6
= 3n°+2n > 1.3"
; n +5n-5 ; n”
Bapuanr 2 Bapuant 7
N n+ly
n=1 n i n
n=I 3n
Bapmuanr 3 Bapmuanr 8
i Nt +7 = 10"
~ > +12 =~ 12" +n?
Bapmuanr 4 Bapuanrt 9
- 1 - 3
wmt In(n+3) Z{ n(3" —4)
Bapmuanr S Bapuant 10
- 1 - 1

nZ:f Jr? In(n +1)

3agauva 2. VccnenoBarh QyHKIIMH HA SKCTPEMYM

Bapuanr 1

z=x3y2(2—x—y)

ng' Vn® In(n+1)

Bapuanr 6

Z=x2y3(1—x—y)




Bapmuanr 2

z=x3y2(1—x+y)

Bapuanr 3

¥y

Z=€E(x2 +)

Bapmuanr 4

z=e"(y> —2x)

Bapuant 5

z=xy—In(x+y)

Bapuant 7
z=x>y*(1-2x—Y)

Bapuanr 8

pd
z=e?(x*—y)

Bapuanrt 9

z=e"(y> +2x)

Bapuant 10
z=—xy—In(x—y)

3apnaua 3. Haiitu oGee pemienue nuddepeHaabHoro ypaBHEeHUs IEPBOTo MopsIKa

Bapmuanr 1

2xyy —y>+x=0

Bapuanr 2

y x/2

V +=—=xe

X

Bapuanr 3
, 1
xy +y=—
X
Bapuanr 4
xyy =1—x7

Bapuant 5

yy'+x=1

Bapuanr 6
' 4
Y=y x\Jy

Bapuanr 7

xy —y=y>

Bapuanr 8

y-y=e

Bapuanrt 9
Y —2xy=e"

Bapuant 10
2x*yy +y> =2

3agaua 4. B onnom cocyne Haxonsates by 6enbix u Uy yepHpix mapoB. Bo Bropom — b 6enbix u
Y, uepHbiX. bpocator 1Ba kyOuka. Ecnu cymma 04YKOB, BBINABIIMX HA BEPXHUX TPAHSAX, MEHbIIE
10, 6epyT map u3 MepBOro cocyna, eciau 6opine uiu paBHa 10 — u3 BToporo.

Bapuant YciaoBue 3a1a4u
Bi=7-U=6 =5 U,= BrinyT Genbrif map. KakoBa BeposiTHOCTb
1 9 L TR S TOTO, YTO CyMMa OYKOB ObLTa HE MCHBIIIE
10?
Bi=7: U= 6: By=5: U= BrinyT uepnbii map. Kakosa
2 9 ’ ’ ’ BEPOATHOCTH TOT'O, YTO CyMMa OYKOB
ObL1a MenbLie 10?
Bi=6: U,=5 By=7- U,— BoinyT Genbiii map. KakoBa BEposSITHOCTh
3 9 R TS e TOTO, YTO CyMMa OYKOB ObLTa MEHBIIIC
10?
4 bi=7;4,=5; 5,=9; U,= | Beinyt uepHslii map. Kakosa

6

BCPOATHOCTH TOI'0, YTO CyMMa OYKOB




Obl1a He MeHbie 10?7
BriayT yepnsiii map. Kakosa
Bi= 5 U= 6; B,=9; U,= yrHep P
5 6 BEPOSITHOCTh TOT'O, YTO CYMMa OYKOB
ObL1a He MeHble 107?
Bremayr Genpiii map. KakoBa BeposTHOCTD
Bi=5:9,=9; B,= 7, U,= yT p p
6 6 TOTO, 4YTO CyMMa OYKOB ObLila MEHbIIIE
10?
BrinyT uepHsbi map. Kakosa
7 bi=5;4,=7; B,=6; Y,=9 | BEepOSITHOCTb TOTO, YTO CyMMa OYKOB
Obuta He MeHbIIe 10?7
Briayt Oenblii map. KakoBa BeposITHOCTE
Bi=54=7; b= 9; U,= Y b P
8 6 TOT0, 4YTO CyMMa OYKOB Oblila MEHbIIIE
10?
Bremayr Genprii map. KakoBa BepoSITHOCTE
Bi=4;4,=8; B,=9; U,= yr p p
9 6 TOTO, YTO CyMMa OYKOB OblLlla MEHBIIIE
10?
BriayT yepusriii miap. Kakosa
51:8;q1:4;52:6;q2: Y p P
10 9 BEPOSITHOCTh TOT'O, YTO CYMMa OYKOB
Obu1a He MeHble 10?

3agaya 5. CiyuaiiHas BenuuuHa X 3a/laHa IUIOTHOCTBIO PAcCIpElENICHUs BEPOATHOCTEN (CM.
rpaduk). [loctpouts rpapuk GyHKIUM pacHpeneieHus BEpOSTHOCTEH, HATH MaTeMaTudecKoe
OKUJAHUE U JUCIIEPCHIO CIIy4ailHOW BEJIMYUHBI.

f(X) A
d
> X
a b c
Bapuant a b c d Bapuant a b ¢ d
1 0 0.3 1.15 0.5 6 1 1.7 2.28 0.6
2 0 0.6 1.3 0.5 7 1 2 2.6 0.4
3 0 0.5 1.25 0.5 8 2 2.5 33 0.4
4 0.5 1 1.7 0.6 9 2 3 3.6 0.4
5 1 1.5 2.2 0.6 10 3 4 4.4 0.6

3agaua 6. [IpenctaBuTh JaHHYIO BBIOOPKY B BHJI€ BapHAIlMOHHOTO psana. [locTpouth moauroxn
YaCTOT, TUCTOTPaMMY M TpayK SMITUPUIECKON (PyHKIIMU pacnpeaeeHHs.

Bapuanr Boioopka
1 31 8 | 171 6 [14] 6 9 5 9 |12 |17 ] 6 7 8 6
2 65/ 80 | 50 | 55 | 70 | 95 | 60 | 80 | 50 | 85 | 70 | 65 | 90 | 65 | 75
3 6 1 1 7 3 4 1 3 8 9 |10 [ 12 ] 6 7 2
4 50/ 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
5 60 70 | 45 | 50 | 60 | 70 | 75 | 60 | 70 | 50 | 60 | 45 | 70 | 55 | 55
6 300/ 40 | 35 [ 70 | 30 | 90 | 30 | 30 | 60 | 50 | 50 | 85 | 60 | 45 | 45




7 55/ 50 | 55 3060 |40 | 75| 80 | 70 | 40 | 80 | 35 | 80 | 35 | 75
8 801 40 | 35 [ 50 | 70 | 30 | 65 | 60 | 50 | 60 | 30 | 35 | 30 | 75 | 25
9 65/ 60 | 65 | 60 | 65 | 20 | 45 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
10 45140 | 35 150 [ 70 | 40 | 35 | 80 [ 60 | 40 | 50 | 35 [ 70 | 85 | 25

Haiitu Mmoxy, Mmenuany, cpeHee U AUCTIEPCUIO (CMEIICHHYIO M HECMEIICHHYIO).

3anaua 7. [lepen BeiOOpamu B ropojie ObLIO ONMPOIICHO A 4YenoBeK. M3 Hux k denoBek oTmanu
MPeINoYTeHHE HhIHENTHEMY MApy. Ha kakoe KOIM4ecTBO roJI0COB MOXKET PacCUUTHIBATH M3P Ha
BBIOOpAx, eciau Bcero B ropoae N u3bupareiiell (BBIYUCIUTL C JOBEPUTEIHLHOW BEPOSTHOCTHIO
0.95 u 0.99).

Bapuanrt n k N
1 500 200 30000
2 1200 300 80000
3 800 200 100000
4 600 150 50000
5 700 140 90000
6 750 250 60000
7 1500 400 35000
8 900 200 33000
9 500 120 40000
10 1500 800 330000

4.3. OueHo4Hble CpeACTBA /sl IPOMEKYTOYHOM aTTecTALMU.

Ilpomesicymounan ammecmayus CTYICHTOB OCYLIECTBIsIETCS B (opMe KOHTPOJIBHOU U
9K3aMe€Ha B COOTBETCTBHUH C COACP)KAHUEM U CTPYKTYPOU TUCHUILIAHEI (1.5 Tabmuna 4).

KontponwsHas pabota, 3aBepiiaromiasi 00y4eHHe CTyACHTOB B IEPBOM CEMECTPE, MPOBOAUTCS
B MMCHbMEHHOM BH/JIC 110 BapHaHTaM, BKJIFOUAIOIIUM CEMb 3a]1a4 10 TIEPBOMY M BTOPOMY paszeiiaMm
(tembl 1 —4 1 5 — 7 COOTBETCTBEHHO).

DK3aMeH MPOBOAUTCA MO Omietam. B sk3amMeHaIMOHHBIA OUIIET BXOAT JBa TEOPETHIECKUX
BOPOCAa M OJHA 3ajJadya M3 4HCIa BKJIIOYEHHBIX B IUIAHBI MPAKTUYECKUX 3aHATUH WIH

KOHTPOJIbHBIC 3aIaHUs.

Tpebosanus Kk YpOBHIO OCB0€HUA  OUCYUNIUHLL — BKAIOUAIOM  3HAHUE  ONpeoeneHuti
PaccmMampusaemvlx NOHAMUL, NOHUMAHUE POPMYIUPOBOK U UOell OOKA3AMENbCME UCTIONb3YEMbIX
meopem, 3HAHUE OOKA3AMENIbCME OCHOBHBIX MeopeM, U3NASAeMbIX HA JIeKYUsX, Y8epeHHOoe
gladeHue Memooamu peulenus 3a0ad, CoOOepHCAUXCs 8 NIAHAX NPAKIMULECKUX 3AHAMUL.

Ilepedenb 3a1a4 It KOHTPOJILHO padoTsl (1 cemecTp)
BapuaHTbl KOHTPONBHBIX PabOT (GOPMHUPYIOTCS U3 TMEpeuHsl OECATH 3a]ad M0 KakKIOMY
paszeny ¥ TeMaM JUCLUIUIHHEL.

Paspea 1. JInneiinas aaredpa ¢ 371eMEHTAMH AHAJTUTHYECKOH reoMeTpuH
(temnbl 1 - 4)

1. Haiitu onpenenuTens npousseaeHus apyx Marpuy det(4- D) y det(A- D7),



—4 1 —1 -4 1 -1
Bapuanr 1 A=| 0 2 3 D=| 0 2
5 =2 1 0
3 0 1 31 2
Bapuanr 2 A=0 2 -1 D=0 2 3
5 =2 2 0O 0 5
4 0 3 0O 0 1
Bapuant 3 A=0 1 =2 D=0 1 -2
2 4 1 5 7 4
1 2 1 0O O
Bapuanr 4 A=|0 1 =2 D=0 1 8
3 4 1 3 -2 1
6 2 1 7 0 1
Bapuant S A=]0 2 3 D=0 5 -2
5 1 0O 0 1
5 1 -1 8 0 o6
BapuanT 6 A=(2 2 0 D=0 3 9
0o -2 1 0O 0 1
3 1 9 0 1
Bapuanr 7 A=|0 2 3 D=0 3 -2
1 -2 0 0O 0 2
3 1 0 0O 0 1
Bapuant 8 A=|0 2 3 D=0 6 -2
2 1 4 5 9 1
1 1 2 0O O
Bapuant 9 A=|3 2 O D=0 3 =2
o0 4 5 =2
5 2 0 6 0 1
Bapuanr 10 A=10 2 3 D=|0 1 -2
31 -1 0O 0 4
2. HaiiTu panr MaTpuIsI.
-2 0 -1 -2 -1 3
A=| O 2 3 A=| 4 2 -6
1 -2 4 2 1 -3
Bapuant 1 Bapuanr 2
2 1 -4 -1 3 5
A=|4 2 0 A=|2 -6 0
1 -3 4 1 -3 -5

Bapuant 3 Bapuant 4




1 0 2 o 2 4
A=|-1 2 3 A=|3 -1 5
-3 1 0 2 0 1
Bapmuanr 5 Bapmuanrt 6
-1 2 3 5 3 -1
A= 1 4 1 A= 0 -6 2
2 0 3 -5 =3 1
Bapuanr 7 Bapuanr 8
1 -1 1 1 2 3
A=(2 -1 3 A=1 4 1
3 -2 4 2 0 3
Bapuant 9 Bapuant 10
3. Pemmrts cuctemy ypaBHeHu# meTtonoMm [aycca.
Bapuanr 1 Bapuanr 2 Bapuant 3
RS AR VANEYARRVATE VA NERIIN [ O XN AR )
Bapuanr 4 Bapuanr 5 Bapuanr 6
3 =x,+2x, =1 W=xy =1 | 2x=3x, 45, =3
1%, +2x,=x, =2 320 -x=9 x4, -x, =3
2y, =3x, +3x, =11 =4y 43y =-5 3y +2x, 43 =1
Bapuanr 7 Bapuanr 8 Bapuanr 9
=yt =-1 0 =34y =6 -4 +5x +2x, =12
by =3y -x =3 Igtntlg=T |4y +8x; =48
Bapuant 10

=3y txy +4x, =3
12x, = 6x, =4x, =26
+9x, =19

-,

4. Haiitnu wmarpuiy JIHMHEHHOro TIpeoOpa3oBaHuUs, MEPEBOJAIIEIO KaXIblii BEKTOp X

JBYXMEPHOTO JINHEWHOTO TPOCTPAHCTBA B BEKTOP Y TIO CIAEAYIOMIEMY aJITOpPUTMY:

|



Bapuanr 1. CuMMeTpruHOE OTOOpa)X€HHE OTHOCHUTENbHO mpsiMod x; = 0, a 3areM
noBopoT Ha 90[ | 110 4acoBOil CTpeEIKe.

Bapuanr 2. CuMMeTpuYHOE OTOOpaKEHHUE OTHOCUTENBHO MpsiMOoK x; = 0, a 3arem
11oBopoT Ha 90| mpOTUB YacOBOW CTPEIIKH.

Bapuanr 3. CummeTpuuHOE OTOOpa)KEHHWE OTHOCHTENBbHO MpsiMol x; = 0, a 3arem
CUMMET-PUYHOE OTOOpaKEHNE OTHOCHUTEIIBHO TIPsIMOi X, = 0.

Bapuanur 4. CumMMeTpuuHOEe OTOOpa)K€HHE OTHOCUTENbHO MpsiMoi x; = 0, a 3arem
CUMMET-PUYHOE 0TOOPaKEHHE OTHOCUTENLHO MpsMoil x; = 0.

Bapuanr S. CummeTpuuHOE OTOOpa)KEHHE OTHOCHUTEJIBHO Hadala KOOPAMHAT, a 3aTeM
1oBOpoT Ha 90[] MpOTHB 4aCOBOM CTPEJIKH.

Bapuasnr 6. CuMMeTpuuHOE OTOOpa)K€HHE OTHOCHUTENBHO mpsiMo x; = 0, a 3arem
CUMMET-PUYHOE OTOOPAKEHUE OTHOCUTENILHO Hayasla KOOpAUHAT.

Bapunanr 7. CummeTpruHOE OTOOpa)KEHHE OTHOCHUTEJIBHO Hadana KOOPIMHAT, a 3aTeM
CUMMET-PUYHOE OTOOpaKE€HNE OTHOCUTENBHO psIMON X = 0.

Bapuanr 8. CummeTpruHOE OTOOpa)KEHHE OTHOCHUTEJIBHO Hadala KOOPAMHAT, a 3aTeM
CUMMET-PUYHOE 0TOOPAKEHUE OTHOCUTENILHO NMPSIMOil X2 = 0.

Bapuant 9. [ToBopoT 1o wacoBoii cTpenke Ha 90[ 1, a 3aTeM CUMMETPUYIHOE OTOOPaKCHHE
OTHOCHUTEJIBHO NpAMOi Xz = 0.

Bapuanr 10. CummeTpuuHOE OTOOpakeHHE OTHOCUTENbHO mpsiMoi x; = 0, a 3arem

oBOpoT Ha 90 ] MpOTHB 4aCOBOM CTPEJIKH.

5. Maust Bepumnbl Tpeyroibauka A(x,, ), B(x,,1,), C(x3,¥3) .

CocTaBuTh ypaBHEHHUSI MEIHAHBI W BBICOTHI TpeyroibHuka ABC, TpOBEACHHbIE U3

BEpIIUHBI A .

A B C
Bapuanrt 1 (3,1) (-13,-11) (-6,-3)
Bapuanr 2 (26,-5) (2,2) (-2,-1)
Bapuant 3 (-2,3) (-18,-9) (-11,15)
Bapuanr 4 (6,8) (-1,-2) (1,-7)
Bapmuant 5 (5,4) (3,-9) (-12,8)
Bapuanrt 6 (14,-2) (11,8) (15,-6)
Bapuanr 7 (-21,4) (4,10) (-6,7)
Bapuanr § (-3,-4) (8,-7) (16,12)
Bapuanrt 9 (22,8) (4,14) (-5,9)
Bapuant 10 (-8,-7) (6,16) (-4,-14)

Paznen 2. MaremaTuueckuid anajau3 (Tembl 5 - 7)

6. Boruncnuth npeaenst GyHKIMI

Bapuanr 1

i 1 4
Bapuanr 2 im 2 ~_a

X —x?—x+1

lim———
P _3x4+2 Bapuanr 6

X—>00

x—2

Bapuaur 7 lim (

1

lim(\/x2 +x+1—\/x2—x)

J

12
x-2 x' -8




N2x% +3x

papamrS R
. sinx-tgx
lim——=—
Bapuanr 4 T~ cos x
2x+5Y"
Bapuant 5 lim( j
x—eol 2x 41

7. Haiiti HeonpeieIeHHbII UHTETpal.

Bapmuanr 1 fx -arctg 2x dx
Bapmuanr 2 fx -In3x dx
Bapuant 3 fxz e~ dx

Bapuant 4 fcos3 2xdx
Bapuanr 5 J-ln2 2x dx

Bapuanr 8 lim@
P T2
B 9 limﬂ
apuaHT lim ———
3
Bapuanr 10 lim(1 —2x)*
x—0
BapuanT 6 [In@Bx+2)ax
Bapuant 7 fx -e* ! dx
Bapuant 8 J‘(x +2)-cos3xdx
xdx
Bapuanrt 9 —_—
prant J- x*+3x—4
Bapuant 10 fsin3 3xdx

4.3. OueHou4Hble cpeacTBa AN NPOMEXYTOYHOMU aTTecTauuu.

1.3.1. ®opmupyemble KOMIETEHIIUN

Kon HaunmenoBanue Kox sTamma ocBoenus HaumenoBanue »Tama
KOMITETCHITUH KOMITCTCHITUH KOMIIETCHIIUU OCBOCHUS KOMIIETCHIINN
YK OC-1 CHIOCOOHOCTH IPUMEHSTH YK OC-1.2 CriocoObHOCTB

KPUTUYECKUI aHan3 paccMatpuBaThb ~ CUCTEMY
nH(OpMAIIMU U CUCTEMHBIH KaKk  JJIEMCHT  CHCTCMEI
MOAXOJT JUISl PEIICHUS 0oJiee BBICOKOTO  ypPOBHS
pohecCHOHABHBIX 3a7a4 (BUIETH  CHUCTEMY  Kak|

COBOKYIIHOCTb HO,Z[CI/ICTCM).

IlepeyeHb BOIPOCOB /Jis1 MOATOTOBKH K 3K3aMeHY (2 cemecTp)

Paznea 1. JInneiinas aaredpa ¢ 3j1eMeHTAMH AHAJTUTHYECKOI reoMeTpUM

(rembr 1 - 4)

OCHOBHBIE CBEICHUS O MATPULIAX.
Onepanuu HaJ MaTpULIAMHU.

Onpenenureny KBaJpaTHbIX MaTpPULL.

CaoiicTBa ornpeaenuTeneil.

Panr marpuiipbl.

Cucrema n NUHEHHBIX YPAaBHEHUUN C 1 TEPEMEHHBIMH.

Merton oOpatHoit MaTpuilbl U hopmynel Kpamepa.

1

2

3

4

5. OO6parnas marpua.
6

7

8

9. Merop I'aycca.

1

0. Cuctembl IMHEHHBIX OJTHOPOJHBIX YPABHEHUM.



11. IloHATHS n-MEPHOTO BEKTOPA U BEKTOPHOT'O MPOCTPAHCTBA.
12. CxansipHO€ U BEKTOPHOE MPOU3BEICHUE.

13. Pa3zMepHOCTh U 6a31C BEKTOPHOTO IPOCTPAHCTBA.

14. Tlepexon kK HOBOMY 0Oaswucy.

15. EBKJIMJI0BO TPOCTPAHCTBO.

16. JIuneHbIe OnepaTopsl.

17. CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUEHUS TMHEHHOTO OIepaTopa.
18. Cuctembl KOOpAUHAT.

19. Ilpocreitmme 3a1a4u aHATUTUYECKON T€OMETPUH.

20. YpaBHEHHNE IMHUN Ha TUIOCKOCTH.

21. YpaBHEHHE NPSIMON.

22. YcnoBus nmapajienbHOCTH U IEPIEHAUKYIIPHOCTH MPSIMBIX.
23. PaccTosiHUE OT TOUKH [0 MPSIMOM.

24. OKpyXHOCTb U AIIIMIIC.

25. T'uniep6ona u mapabona.

26. [lonsipHbIE KOOPIMHATHI.

27. 11n0oCcKOCTh U MpsAMasi B MPOCTPAHCTBE.

Paznen 2. Marematudyeckuii anaiau3 (Tembl S - 10)

[Tonsitne pynkunu. OCHOBHBIE CBOIMCTBA U KJIacCH(pUKALIUS.
[penen ¢pynkumr. OCHOBHBIE TEOPEMBI O Mpeeax.
HenpepbIBHOCTH QYHKITHH.

[TonsiTne mpou3BoaHON (QHYHKITUU.

OcHoBHble npaBuia 1uddepeHpoBaHusl.

Juddepenunan GpyHKINM.

OcHoBHBIE TeOpeMbl TU(PGEPEHITHATHFHOTO HCUUCTICHHUS.

S IR I o e

[IpaBuno Jlonurans.

©

Bo3spacranue u yobiBaHHe QYHKITHIA.

[
S

. XapakTepHble TOUKH (QYHKIUI U XapaKTepHble JTUHUN UX TPaUKOB.

—
[S—

. OGmas cxema uccnenoBanus GYHKIUN U TOCTPOEHUS UX IPa(UKOB.

[S—
\S]

. [TonsaTus HCpBOO6pa3HOI>'I 1 HCONPCACIICHHOI'O UHTCrpaJia.

—
(98]

. CBoliCTBa HEOIIPEEIIEHHOTO HHTErpaa.

—
A~

. MeToabl HHTErpUpPOBAHUS.

—
W

. ITonsiTne OIPECACIICHHOTO UHTCTpaJia.

—_
o)

. CBoiicTBa OIPENIeNICHHOT0 HHTETPaIa.

—
~

. OnpenenenHblil nHTErpai kKak GyHKuMs BepxHero npenena. @opmyna Hetorona-
JleitOuuna.

18. MeToapl BBIUUCIICHUS ONIPEACIICHHOTO HHTErpaa.

19. I'eomeTpuyeckre NpUIOKEHUST ONPEACICHHOTO HHTErpaa.

20. HecoOGcTBEeHHBIE MHTETPAIBI.

21. Ilonsarue uncnoBoro psaa. OCHOBHbIE CBOMCTBA PSAIOB.

22. Ilonarue cxoguMocTy psiia. HeoOXoauMeblil mpru3HaK CXOAUMOCTH psfa.

23. [Ipu3Haku cpaBHEHUs JJIsl UCCIIEOBAHUS CXOJMMOCTHU PSAOB C MOJIOKUTEIbHBIMU

YICHAMH.



24

25.

26.

27.
28.
29.

30.
31.

32.
33.
34.
35.
36.
37.
38.

39.

. locTaTouHble IPU3HAKU CXOAUMOCTHU PSAJIOB C HEOTPULATEILHBIMU WIEHAMH.
AOCoIII0THAs U YCIIOBHAs CXOIMMOCTb 3HAKOIIEPEMEHHBIX psiioB. [Ipu3Hak cxogumoctu
JleitOHMIIA 71 3HAKOYEPETYIOIIETOCs Psa.

CreneHHble psiJibl U UX cBOMCTBa. Teopema AbGens. Pannyc cXxonuMoCTH CTENEHHOTO
psna.

Paner Teitnopa nu MaxknopeHa.

[TonsiTue QyHKIIMM HECKONBKUX MEPEMEHHBIX, IPEEI U HEMPEPHIBHOCTh (PYHKIINH.
YacTHble MPOU3BOHBIC TIEPBOT0 MOPSAKA U MOMHBINA quddepennran GyHKIuu
HECKOJIbKUX MEPEMEHHBIX.

[TpousBoaHas 1O HANPABICHUIO, TPAAUEHT (DYHKITHH.

OKCTpeMyMbl (PYHKIIMH MHOTHX II€PEMEHHBIX, HEOOXOIMMOE U IOCTaTOYHOE YCIIOBHE
IKCTPEMYyMaA.

YcnoBHBIN SKCTpeMyM (QYHKIIMU ABYX NMepeMeHHbBIX. MeToa MHOXuTenel Jlarpanka.
JIBoitHbie uHTErpasibl. CBeIeHNE JBOMHOTO UHTETpasia K TOBTOPHOMY.

I'eomeTpuyeckas uHTEpIpeTaus JBOMHOIO MHTErpaJIa.

OObIkHOBEHHBIC AU depeHnnanbHbie ypaBHeHUs. OCHOBHBIC MTOHSTHS.
JuddepenunanbHble ypaBHEHUS IEPBOTo MOPsAKa C pa3AesSOUMMUICS TepEMEHHBIMU.
JuddepenunanbHble ypaBHEHUS BTOPOTO MOPSAKA, JOIMYCKAIOL[Ue MTOHMKEHNE MOPSIKa.
O6miee pereHre 0JHOPOIHOTO JTHHEHHOTO MU PepeHITMATBHOTO YpaBHEHUSI BTOPOTO
MOPSATKA C MOCTOSHHBIMU KO3(PPUITMECHTAMH.

YacTtHoe perieHre HeoJHOPOTHOTO JTMHEWHOTO updhepeHIINaTbHOTO YPaBHEHHUS BTOPOTO
MOPSATKA C OCTOSHHBIMH KO3 PUITMECHTAMH.

Pasnen 3. Teopusi BepoOATHOCTEH M MATEeMAaTHYeCKasl CTATUCTHKA

o

X NN kW

(Tembl 11-14)

OcHOBHbBIE IOHATHS TEOPUU BeposiTHOCTEH. CitydaiiHble COOBITHS U MX
KJIaccu(UKaIHsL.

BepositHocTh coObITHS. KiTaccuueckoe, CTaTUCTUYECKOE U TEOMETPUUECKOE
oTpeieTICHUs.

JleticTBUS HaT COOBITHUSIMH.

Teopemsl CIIOKEHNS U YMHOKEHUST BEPOSITHOCTEM.

3aBUCHMBbIE U HE3aBUCUMbIE COOBITHS. YCIIOBHAS BEPOSTHOCTb.

®dopwmyna nosiHoM BeposaTHOCTH. Teopema balieca.

[ToBTrOopHBIE HE3aBUcHMBIE UcTibITaHusl. Dopmyna bepuymiu. Teopema [Tyaccona.

JlokanbHas u uHTErpanbHas TeopeMbl MyaBpa-Jlamnaca.

CrnyyaiiHast BEIMYMHA U €€ 3aKOH pacnpeneneHus. JJuckpeTHble 1 HENpephIBHbIE
Clly4yaliHbl€ BEJIMYUHBI.

10. OcHoOBHBIE 3aKOHBI pacCIIpeIeIeHNs CyYaiiHbIX BEJIMYMH: paBHOMEpHOE, bepHymu,

HyaCCOHa, 9KCIIOHCHIUAJIbHOC, HOPMAJIBHOC.

11. Hepasenctsa MapkoBa u UeOsbleBa.

12. ®yHKUMS pacupenesieHus ciydaiHol BennyuHbl. [I0THOCTE pacnpeneneHus

HEIIPEPBIBHOM CIIy4alHOM BEeNWYMHBL. VX cBOMCTBA.

13. Yucnosle XapaKTEpUCTHUKH CIIYYaiHBIX BEJTUYHMH: MAaTEMATUYECKOE OKUAHUE,

JUCTIEPCHS], CpeTHEE KBAPATHIECKOE OTKIIOHEHUE, X CBOMCTBA.



14. Mopa, Meauasa, kBaHTWIN. HauanbHble ¥ IEHTPAJIbHBIE MOMEHTBI CITy4alHbIX

BEJIMYUH.
15.
16.
17.
18.
19.

OO0m1ue cBeieHHs O BHIOOPOYHOM METOJIE.

BapuanuonHsle psabl U UX rpaduyeckoe n300paxeHue.

[Tonsitue 06 onieHke napameTpoB. XapaKTEPUCTUKU OLIEHOK.

HpaBI[OHOI[06I/I$I, METOA HAMMCHBIINX KBAaApPaTOB.

UucnoBble XapaKTepUCTUKU BEIOOPOYHOTO pacnpenenenus. Mx cpoiicTpa.

MeToabl HaXOXKIeHUs OLICHOK: METOI MOMEHTOB, METO, MAKCUMAaJILHOTO

20. OrneHka reHepaibHOM J0JIM, TEHEPATIBLHOM CPEIHEN 1 TeHEepaTbHOM AUCTIEPCH.
21. Tlonsitue 06 MHTEPBATBHOMN OIIEHKE MapaMeTpoB. JloBepuTenbHast BEPOSITHOCTh U

JOBEpUTENbHBIN nHTEpBasl. O0BEM BBIOOPKHU.

22.
23.
24.
25.

4.4. MeTogn4yeckune matepuarnbl

IloHsiTHE CTaTUCTUYECKOM THUIIOTE3hI U 06]1_[8.}1 CXeMa €€ IMPOBECPKHU.

[IpoBepka rumnore3 o 3aKoHEe pachpeeeHUs] BHIOOPKHU.
[IpoBepka runore3 00 OJHOPOAHOCTH BBIOOPOK.

IIpoBepka rurnores 0 paBeHCTBE CPEIHUX U IUCIIEPCUM IBYX COBOKYITHOCTEH.

VYenemnocTs YCBOCHUA JHUCHUIINIMHBI XapaKTCPUIYCTCA KOJINYECTBEHHO-Ka-4eCTBEHHOM
OILIEHKOM Ha OCHOBE MPUMCHCHUA CICAYIONMX ONCHOYHBIX CPECIACTB:

[MIxajna oneHnBaHusA

JTan 0CBOCHUSA

Iloka3zareJb oleHUBaHUA

Kpurepuii ouennBanus

CpenctB (MeTOIBI)

KOMIIeTeHIINH OLICHUBAHMS
YK OC-1.2 OnuceiBaeT  00bekT  KakCOOTHOCHUT cHcTeMbl HKOHTposibHAs paboTa
CnocoOHOCTh BCCTH PJIEMEHT  CHCTEeMBbl  Ooseepas3inyaer ux BYcTHOE co0ece1oBaHue
KPUTHYCCKUH AHAJIN3 BLICOKOI'O YPOBHSI. BABUCUMOCTH OT YpOBHs[3a1a4u
uH(opManuu OmICEIBacT HOJICUCTEMBICIOKHOCTH.

CHUCTEMBI BBICOKOTO YPOBHS,
KOTOPBIC BKITFOUCH OOBEKT.
OnuchIBaeT  AMEPHKEHTHBI
CBOICTBA CHCTEM.

0JICC BLICOKOI'O YPOBHS.

a3bIBaE€T BCE CHCTEMBI, B
OTOPBIC BCTPOCH OOBEKT]
aK MOJICUCTEMA.
OYHO OTpEAENsieT MECTO
ObeKTa B CHCTEME 00JIEe
BICOKOTO YPOBHSI.
apaKkTepu3yeT BIUSHUG
ObeKTa Ha  CHCTEMB]

5. Meroauueckue yKazaHus JJisi 00y4arOmUXCsl M0 OCBOCHUIO M CHUIJIMHBI (MOLYJIsA)

OuenuBanre O0Oy4yarOUIUXCS B TPOIECCE IMOATAMMHOTO OCBOCHUS HMMH KOMIIETEHIIHH,
dbopmupyeMbIX HaHHOW AUCHUIUIMHOW. K 3a4€Ty MOmMycKaroTCs CTYIEHTHI, BBIMOJIHHUBIINE BCE




TpeboBaHUs y4eOHON MPOrpaMMBbI, BHITIOTHUBIIIKNE B YCTAHOBICHHBIE CPOKH BCE BUJIBI 3aJJaHHUIA U
paboT, He UMEIOUTNM 3310JKEHHOCTEN M0 UTOraM TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH.
[TonroroBka Kk 3aueTy MpelycMaTpUBAeT YCTHOE IOBTOPEHHE MPONUICHHOTO Y4eOHOTO

Matepuajia 10 JAUCIHUIUIMHE (C  HWCIIOJB30BAaHUEM  KOHCIIEKTOB, YYEOHBIX IOCOOWH,
JOTIOJTHUTENIBHON JINTEPATypPhl), a TAKKE TONOJHUTEIHHOE KOHCIIEKTUPOBAHUE 3TUX MCTOUYHUKOB
0 TIEPEYHIO BOMTPOCOB, BEBIHOCHMBIX Ha 3a4eT.

3auer MpUHUMAET JEKTOp. 3aueT MPOBOJUTCSI B YCTHOW ¢opMe MO BompocaM U
poOIeMHOM 3a1a4u.

3HaHuA, yMEHUs, ACUCTBUs 00yJaroIerocs: Ha 3a4eTe OIEHUBAIOTCS KAaK «3a4T€HO» WIIH
«HE3aYTEHOY.

OuenuBanue 00y4yaromerocs Ha 3adere o AUCHUILINHE

OueHka Kpurepum oueHku Pe3yabTathl 00y4eHus

CooTHOCHUT CHCTEMBI U Ha ypOBHE 3HaHUM: CUCTEMA, CBOMCTBA
pasinugaer ux B cucTeM, KJIacCU(UKALIUSA CUCTEM,

3aBUCHMOCTH OT YPOBHSI CUCTEMHBIH IOIXO/, IPUHLUIIBI
CITOKHOCTH. CHCTEMHOI0 I0AX0a

HasbiBaer Bee cucTempl, | Ha YPOBHE YMCHUI: KPHTCPHAIBHO OLCHHBATH
B KoTopsle  BeTpoen | MH(OpManmio

00BEKT KakK
MOACUCTEMA.

Touno OTIpEIEIIACT
MECTO 00BEKTA B
CHCTEME Ooiee
BBICOKOTO YPOBHSI.
Xapakrepusyet
BIIMSIHHE 00BEKTa Ha
CHCTEMEI Oosee
BBICOKOT'O YPOBHSI.

He cooTHOCUT CHCTEMEI
U pasiuyaeT HMX B
3aBHCHUMOCTH OT YPOBHS
CIIO’KHOCTH.

He Ha3bIBaCT BCE
CHUCTEMBI, B KOTOpPBIC
BCTPOEH OOBEKT Kak
MOAICUCTEMA.

He Touno ompenenser
MECTO 00BeEKTa B
CHCTEME Ooiee
BBICOKOTO YPOBHSI.

He xapakrepusyer
BIIMSIHYE OOBEKTA Ha
cUCTeMbI OoJiee
BBICOKOT'O YPOBHSI.

«BaYTCHO»

«HE3AYTCHO

MeTtonuyeckne yKkazaHus /sl 00y4AOUIUXCS 10 OCBOECHHIO TUCHMIJIMHBI (MOIYJIsA)



Lenp MeToAMYECKUX pEKOMEHIAIMA - 00eCHeuuTbh CTYAEHTY ONTHUMAJIbHYIO
OpraHM3alMI0 TpOIEecca H3YYEHUS ITUCIHMIUIMHBL, a TaKXKe BBIMOJIHEHUS Pa3IUYHbIX (QOpM
CaMOCTOSITENTbHOM pabOThI.

CrygeHTaM HEOOXOIMMO O3HAaKOMHUTBCS: C coJep)kaHueM pabouell MporpaMMbl
JUCHUIUIMHBL, ¢ UEISIMU W 3a/JadyaMu JAUCIHUIUIMHBI, €€ CBA3SIMU C JIPYTMMH AUCIUIUIMHAMHA
0o0pa30BaTeIbHON MPOrpaMMbl, METOJUYECKUMHU pa3pabOoTKaMHU 10 JaHHOW JUCLMILIMHE,
UMEIOIIMMCST Ha 00pa3oBaTeNIbHOM MopTane M caiTe Kadeapbl, ¢ rpadUKOM KOHCYIbTAIUi
npenoaBatesei kageapel.

Pexomenoayuu no no0zomoeke K 1eKYUOHHbIM 3aHAmMUAM (meopemuuecKuil Kypc).

W3yuenne TUCHUIUIMHBI TpeOyeT CUCTEMAaTHYECKOro U IMOCJIEI0BATEIbHOIO HAKOIJICHUS
3HAHWM, CIe0BaTeNbHO, MPOMYCKU OTIEIBHBIX TEM HE MO3BOJISIOT ITyOOKO OCBOUTH MPEIAMET.
VIMeHHO MO03TOMY KOHTpOJIb HaJ CHUCTEMATHYECKOM pabOTON CTYIEHTOB BCErJa HAaXOIUTCS B
[IEHTpe BHUMaHUs Kadeapsl.

CryneHTamM HEOOXOIUMO:

- meped KaKIOoW JeKIMed NpocMaTpuBaTh pabO4yyl0 MPOTpamMMy TUCIHILTAHBI, YTO
MO3BOJIUT CHKOHOMUTH BpEMs Ha 3allChIBAaHHE TEMbl JIEKIUH, €€ OCHOBHBIX BOIPOCOB,
PEKOMEHAYEMOMN JTUTEPATYPHI;

- Ha OTHAEJbHBbIE JEKIUH MPUHOCUTH COOTBETCTBYIOIIMHA Marepuad Ha OyMakKHBIX
HOCUTENSAX, NPEICTABICHHBIN JIEKTOPOM Ha MOpTaje WM MPUCIAHHBIA Ha «3JIEKTPOHHBIN
MOYTOBBIM  SIMK Trpynnb» (Tabnuuel, Trpadukd, cxembl). [laHHbIE Martepuan Oyner
OXapaKTEPU30BaH, IPOKOMMEHTHPOBAH, IOTIOJIHEH HENOCPEACTBEHHO Ha JIEKLINU;

- Tepea OuepeqHOW JeKuued HeoOXOAMMO NPOCMOTPETh MO KOHCIEKTY Marepuai
npensiaymei nekuuu. [lpu 3aTpyqHeHHsIX B BOCHPHUSATHU MaTepuana CIeAyeT OoOpaTHThCS K
OCHOBHBIM JIUTEPAaTYpHbIM HMCTOYHHKaM. Eciu pa3zoOparbcs B MaTepuaie OnsiTh HE yIaJloch, TO
o0OparuTech K JeKTopy (1o rpaduKy ero KOHCYAbTAIUN) WIH K MPENOoAaBaTei0 Ha MPAKTUIECKUX
3aHATUSAX.

Pexomenoayuu no noo2omoeke K npaKmu4ecKum (CemMunapCcKum) 3anHAmuim.

CryneHTam cleayer:

- IPUHOCUTH C COOOW PEKOMEHJIOBAaHHYIO INpPENo/aBaTeIeM JUTepaTypy K KOHKPETHOMY
3aHATHIO;

- JI0 O4YEpPEeNHOT0 MPAKTUYECKOrO 3aHATHS IO PEKOMEHIOBAaHHBIM JIMTEPATYPHBIM
UCTOYHHUKAM MpopaboTaTh TEOPETHMYECKUH MaTepuasl, COOTBETCTBYIOIIEH TEMBbl 3aHATUS U
0TpaboTaTh 3aJJaHus, ONPeaeIEHHBIE JUISI TOJrOTOBKH K MPAKTUYECKOMY 3aHSTHIO;

- TIpU TMOJrOTOBKE K MPAKTUYECKUM 3aHATHUAM CIEAyeT OO0s3aTeIbHO HCIIONb30BaTh HE
TONBKO JICKIMH, Y4YeOHYIO JHTeparypy, HO ¥ HOPMATHBHO-TIPABOBBIE AaKThl U MaTepHAaIbI
MPaBONPUMEHHUTEIILHON MTPAKTHKH;

- TEOPETHUUECKUN MaTepual CleAyeT COOTHOCUTh C MPAaBOBBIMU HOPMaMH, TaK Kak B HUX
MOTyT OBbITh BHECEHbl M3MEHEHHs, JONOJHEHHUS, KOTOpble HE BCErJa OTpa)XXeHbl B y4eOHOM
JUTEPATYPE;

- B Hayaje 3aHATHHM 3a1aTh MpenojaBaTeil0 BOMPOCH MO MaTepually, BbI3BaBIIEMY
3aTpyAHEHHs] B €ro TOHUMAaHUM M OCBOEHUM TNPH PEIICHUH 3a/ay, 3aJaHHbIX JUIs
CaMOCTOSITENILHOTO PEIIECHUS;

- B XOZI€ IPAKTUYECKOIO 3aHATUS JAaBaTh KOHKPETHBIE, YETKHUE OTBETHI IO CYIIECTBY
BOIPOCOB;

- Ha 3aHATUH JOBOIUTH KaXIYIO 33/1ady O OKOHYATEIbHOTO PEIIeHUs, IEMOHCTPUPOBATh
MMOHUMaHUE TPOBEJICHHBIX PACUETOB (aHAJTM30B, CUTYAIlMi), B ClIydae 3aTPyAHCHHN 0OpaImaThCs
K [IPETOAABATEIIO.

Memoouueckue pekomenoauuu no n002omosKe 00K1aoa.

OnHoii u3 ¢GopM caMOCTOSTENHHONH pabOThl CTyAEHTa SBJISIETCS IMOArOTOBKA HAYyYHOTO
JIOKJIazia, JUIsl 0OCYKJIEHHUS €ro Ha MPAKTUYECKOM (CEMHUHApCKOM) 3aHSATUU 110 BCEM TeMaM Kypca.

Lenr HayuyHOTO NMOKJIaNa - Pa3BUTHE Yy CTYJACHTOB HABBIKOB aHAIUTHYECKOW PabOTHI C
HAay4dHON JMTepaTypoil, aHajiu3a JAUCKYCCHOHHBIX Hay4YHbIX MO3MIMHA, apryMeHTaluu



cOOCTBEHHBIX B3IIAA0B. [loAroToBKa HayyHBIX JIOKJIAZIOB TaKXXe pa3BUBAET TBOPUYECKUH
MOTEHIUAN CTYIECHTOB.

Hayunblii noknmaag TrOTOBUTCA IOJ PYKOBOJICTBOM IIPENOJABATelNs, KOTOPBIH BEAET
MpaKTHYECKHE (CEMUHAPCKHE) 3aHATHUS.

PexomeHnnanmu cTyneHTy:

- mepen HayaioM paboThl [0 HAaNMCAHWIO HAyYyHOTO JOKJIaJa CorjlacoBaTh C
IpernoaBaresieM TeMY, CTPYKTYpY, JUTEpaTypy, a TaKkKe 00CYyAUTh KIIOUeBbIe BOIIPOCHI, KOTOPbIE
CIIEZIyeT PaCKpBITh B JOKJIAJIE;

- IPEJICTaBUTH JOKJIAJl HAyYHOMY PYKOBOIMTEIIO B MMCBMEHHON (hopMme;

- BBICTYIIUTh HA CEMUHAPCKOM 3aHATHH ¢ 10-MMHYTHOHN Ipe3eHTaluuel CBOEro Hay4yHOro
JIOKJIaJja, OTBETUTH HA BOIPOCHI CTYIEHTOB I'PYIIIIBI.

TpeboBanus:

- K ohopMmiIeHHIO HayqHOTO okiaza: mpudt — Times New Roman, pasmep mpudra - 14,
MEXCTPOUYHBIH MHTEepBan - 1,5, pa3mep monel - 2,5 cm, oTcTyn B Hauvaie ab3ama - 1,25 cwm,
¢dbopmaTHpoBaHue MO LIMPUHE); JTUCTHI JOKIaga CKPEIUIeHbl cKopociiuBareneM. Ha TUTyiIbHOM
JIUCTE YKa3blBaeTCs HAUMEHOBaHHE Y4eOHOro 3aBe/ieHHs, Ha3BaHuEe KadeIpbl, HAUMEHOBAaHUE
JUCLMILINHBL, TeMa Joknana, @O crynenTa;

- K CTpPYKType JOKJaJa - OIJIaBJI€HHE, BBEJCHHE (YyKa3bIBAaeTCsl aKTyalbHOCTb, LI€JIb U
3aJ]auM), OCHOBHAs YacTbh, BBIBOJbBI aBTOPA, CIIMCOK JIUTepaTypsl (He MeHee 5 mo3unuit). Oovem
COTJIACOBBIBACTCS C TpemnoiaBaresieil. B koHIle paboThl CTaBUTCSA /1aTa €€ BHITIOJHEHUS U TTOIUCH
CTY/IEHTA, BBITIOJHUBIIETO Pa0OTYy.

Memoouueckue  pexkomeHOayuu no 6bINOJIHEHUIO  PA3TUYHBIX dopm
CAMOCIMOAMENbHBIX OOMAUIHUX 3A0AHUIL.

CamocrosrenbHas paboTa CTYICHTOB BKJIIOYaeT B ceOsi BBIMOJHEHUE PA3IMYHOIO poja
3aJ]laHull, KOTOpble OpPHUEHTUPOBaHbl Ha Ooyiee TIIyOOKOE YCBOEHHE MaTepuana H3ydaeMoi
mucuuiuinHbl. [To kaxmoil Teme y4uyeOHOM AMCHUIUIMHBI CTYJACHTAM MpeJiaraeTcsi NepeueHb
3aJIaHUN JIJIS1 CAMOCTOSITEITbHON PabOTHI.

K BbIMONMHEHUIO 3aaHUM A7 CaMOCTOATENBHONW paboThl MPEABABISIOTCS CIEIyIOIue
TpeOoBaHUS: 3aJaHUSl JOJDKHBI HCHOJHATHCS CAMOCTOATENBHO M TPEACTaBIATHCS B
YCTAQHOBJICHHBIM CpOK, a TakXe COOTBETCTBOBAaTb YCTAHOBJIEHHBIM TpPeOOBaHUSAM IO
0(pOpMIIEHHIO.

CryzneHTam cienyer:

- PYKOBOJICTBOBATHCS TPah)UKOM CaMOCTOATEILHOM padoThl, onpeneneHdasiM PI1/T;

- BBIIOJHATH BCE IUIAHOBBIE 3aJaHMsl, BblJABacMble IpenojgaBaTelIeM s
CaMOCTOSITENILHOTO BBITMIOJHEHUS, M pa30upaTh HAa CEMUHApax M KOHCYIbTAllUSX HESCHBIE
BOIIPOCHI;

- UCTOJb30BaTh MPH MOJArOTOBKE METOAMYECKHE pa3pabOTKU Kadelnpbl M0 HAMMCAHUIO
pedeparos, 3cce, KOHTPOJIBHBIX padoT;

- TpU TOATOTOBKE K TPOMEKYTOUYHOMY KOHTPOJIO MapajljieIbHO MpopadaThiBaTh
COOTBETCTBYIOILIME TEOPETHUECKUE U MPAKTUUECKUE Pa3Jesbl JUCHUIUINHBI, (PUKCUPYS HESICHbIE
MOMEHTHI JUIsl UX OOCYXK/I€HHUS Ha TUIaHOBOW KOHCYJbTALIUU.

Memoouueckue pexomenoayuu no padome ¢ 1umepamypoil.

Jlrobast popma caMoCTOATENHHONM pPAaOOTHI CTyAeHTa (MOArOTOBKA K CEMHUHAPCKOMY
3aHATHIO, HANMCaHUE 3CCE, KOHTPOJILHOW pPabOTHI, IOKJIaJa M T.I.) HAUMHAETCS C H3YyYCHHS
COOTBETCTBYIOIIEH JTUTEPATYPhl Kak B OMOIMOTEKE, TaK U JIOMA.

K kaxmoii Teme y4yeOHOW AMCUUIUIMHBI TOAOOpaHa OCHOBHAs W JIOTIOJIHUTEIbHAS
JUTepaTypa.

OcHoBHas nuTeparypa - 3To yueOHUKH U ydeOHbIe TocoOusl.

JlomonHuTeNnbHas JUTEpaTypa - O3TO MOHOrpaduu, COOpPHUKM HaydHBIX TPYIOB,
KYpPHAJIbHBIE U Fa3eTHBIE CTaTbU, PA3JINYHBIE CIPABOYHUKH, SHIIUKIONEANH, UHTEPHET PECYPCHI.

Pexomennanuu cTyaeHTy:



- BBIOpaHHYI0 MOHOTpaUIO MM CTAaThiO 11€J1€CO000pa3HO BHUMATEIbHO MPOCMOTPETH. B
KHUTaxX CJIeyeT O3HaKOMHUTHCS C OIJIABJIEHUEM U HaydyHO-CIIPAaBOYHBIM arIapaTroM, IpOYUTaTh
aHHOTaLMIO W npeaucioBue. llemecooOpa3sHO ee NpPOIUCTaTh, PACCMOTPETh WILIIOCTPALIUH,
TaONIUIBl, JUarpamMMmbl, IPUIOKEHHs. Takoe MOBEPXHOCTHOE O3HAKOMIIEHHE MO3BOJUT Y3HATH,
KaKye TJIaBbl CIIeyeT YUTaTh BHUMATEIbHO, a KaKUe MPOYUTaTh OBICTPO;

- B KHMT€ WIH XypHaje, MpuHaJiexaliue caMoMy CTYACHTY, KIIFOUeBbIE MO3ULIUN MOKHO
BBIJICJIATE MapKepoM MWJIM JeJaTh MOMeTKHM Ha noiyisix. IIpu pabore ¢ MHTepHET-HCTOYHUKOM
1enecoo0pa3Ho TaKkKe BbIIETATh BaXKHYI0 HHPOPMAIIHIO;

- €CIIM KHHTa WM )KypHAJI HE SBJIAIOTCS COOCTBEHHOCTBIO CTY/IEHTA, TO LEIECO00pa3HO
3aMuChIBaTh HOMEpa CTPAHUI], KOTOpble NMPUBIEKIN BHUMaHHE. [lo3xke ciemyeT BO3BpaTUThCA K
HUM, T[€peyuTaTh WJIM Mepenucarb HyXHy0 HHpopMmanuoo. Pusznyeckoe AEHCTBHE IO
3aMMCBHIBAHUIO TIOMOTAET MPOYHO 3aJI0KUTh TaHHYIO HHPOPMALIUIO B «OaHK MaMsITH».

Briensrores cieyronye BUbl 3anuceii npu padboTe ¢ InTepaTypou:

KoHcmekT - kpaTkas cxeMaTHuecKasl 3alich OCHOBHOTO COJIEp>KaHUSI HAy4yHOU paOoThI.
Ilenbto sABHSETCS HE NEPENUCBHIBAHUE IPOU3BEIEHUS, @ BBISIBICHUE €r0 JIOTMKH, CHCTEMBI
JI0Ka3aTeIbCTB, OCHOBHBIX BBIBOJIOB. XOPOIIUI KOHCIEKT JOJDKEH COUETaTh IMOJHOTY U3JI0KEHUS
C KPaTKOCTBIO.

[[urata - TOYHOE BOCHPOW3BEACHUE TEKCTA. 3AKIKOYAECTC] B KaBbIYKA. TOYHO
YKa3bIBa€TCs CTPAHUIIA UCTOUYHHUKA.

Te3ucer - KOHIICHTPHUPOBAHHOC HU3JIOKCHNEC OCHOBHBIX TTOJ0KEHUI MMPOYUTAHHOTO
MaTepuaa.

AHHOTAIUSA - OYEHb KPATKOE M3JIOKECHHE COJCPIKAHUS MPOUYUTAHHON PaOOTHI.

Pestome - Haubomnee oOIIMe BBHIBOJBI U MOJIOKEHUS PaOOTHI, €€ KOHIIETITyadbHbIE UTOTH.
3anucu B TOW WM UHOM (pOpME HE TOJIBKO CITOCOOCTBYIOT TOHUMAHHUIO U YCBOSCHUIO M3y4aeMOTO
MaTepuaya, HO U MOMOTAIOT BhIPAOaThIBaTh HABBIKU SICHOTO W3JIOKEHHUS B MUCHMEHHOU (opme
TEX WJIM UHBIX TEOPETHYECKUX BOIPOCOB.

BOI’lpOCbl 07151 CAMOCMOAMENbHOU NOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM

Pasnea 1. JInneitnas aaredpa ¢ 3j1eMEeHTaAMH AHAJTUTHYECKOI reoMeTpuH

Tema 1. Marpuiibl ¥ ONIpEaCTUTENH.
OCHOBHBIE CBEJICHUS O MaTPUIIAX.
CBoticTBa ornpeneauTene.

Tema 2. CrucreMbl IMHEVHBIX YPAaBHEHH.
OCHOBHBIE TOHATUS U ONPENIEICHUS.
CucreMa n JMHEWHBIX YPABHEHUM € N IEPEMEHHBIMH.

Tema 3. Bexkropa Ha IJIOCKOCTH U B IPOCTPAHCTBE.
[ToHsiTHS 1T - MEPHOTO BEKTOpPA U BEKTOPHOTO MTPOCTPAHCTBA.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS JINHEHHOTO Oreparopa.

Tema 4. DneMeHThl aHATUTUYECKON T€OMETPUH.
Cucrembl KOOpIMHAT.
[1nockocTh M npsiMasi B IPOCTPAHCTBE.

Pasznena 2. MaremMaruyeckuii aHAJIN3

Tema 5. yHKIMM OJHOW IEPEMEHHOM.
[Tonsarue QpyHKIMM.
HenpepbIBHOCTH (QYHKITHH.

Tema 6. luddepenumanbaoe ncuncieHue.



[TonaTue npon3BoHON (HYHKIUH.
OOmias cxema uccienoBanus QyHKIUN U TOCTPOCHUS UX TPaPHKOB.

Tema 7. HTerpanbHOE UCUUCIICHUE.
[TonsTHst nepBOOOpPa3HOM U HEONPEAEIEHHOTO UHTErpaa.
IlonsiTHE ONPENEIIEHHOTO HHTETPaa.

Tema 8. Psanpl.
[TonsiTe yncnoBoro psiaa.
Psane1r Maknopena u Telinopa.

Tema 9. DyHKIIMN HECKOJIIBKUX MTEPEMEHHBIX.
[TonsTHst QyHKIIUU HECKOIBKUX MEPEMEHHBIX.
['eoMeTpuyeckas UHTEpIIpeTalusl JBOMHOTO UHTETpaa.

Tema 10. /TuddepennmanbHbie ypaBHEHUS.
OOmee w© 4YacTHble peUICHHs OOBIKHOBEHHBIX JIU(PQPEepeHIHATbHBIX YpaBHEHHM.
Huddepennmanbupie ypaBHEHHS BTOPOTO MOPSIKA ¢ HTOCTOSHHBIMU KOA(PPHUIIMEHTAMH.

Pasnen 3. Teopusi BepoiTHOCTEH 1 MaTeMaTH4YeCKasl CTATHCTUKA

Tema 11. Cityuaiiabie coObITHS.

OCHOBHBIE TIOHATUS TEOPUU BEPOSITHOCTEN.

TeopeTnko-MHOKECTBEHHAs] ~TPAaKTOBKA OCHOBHBIX IIOHATUH UM aKCMOMaTHUYECKOE
IIOCTPOCHUE TEOPUHU BEPOATHOCTEH.

Tema 12. CinyyaliHble BEJIUYHHBI.
JIMCKpeTHbIE U HENIPEPBIBHBIE CIIy4YaliHbIE BETMYMHbI
HepasencrBa MapkoBa u UeObIiesa.

Tema 13. OCHOBBI MAaTEMATUYECKON CTATUCTHKH.
3a1a4i U OCHOBHBIE MIOHATUS CTATUCTUKH.
UwciioBbIe XapaKTepUCTUKH BEIOOPOYHOTO pacIpeieICHUsI.

Tema 14. [IpoBepka CTaTUCTUYECKUX TUIIOTES.
[IpuHIMIT TPAKTHUECKON YBEPEHHOCTH.
[IpoBepka rumnote3 00 OJHOPOAHOCTH BHIOOPOK.

6. YueOHasi iuTepaTypa u pecypchbl HHPOPMAIHOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
"HHTepHeT", BK/IIOYAs NepeYeHb Y4eOHO-MeTOANYEeCKOro odecnedeHust AJ1s
CaMOCTOAITEJIbHOI PadoThl 00YYAOIUXCS M0 TUCHUIJIMHE (MOTYJII0)

6.1 OcHoBHaga nuTepaTtypa

1. Briciias matemaTuka A SKOHOMHUYECKOro OakanaBpuara: YUeOHUK M MPAKTUKYM /
[Ton pen. mpod. H.II. Kpemepa. — 4-e uzn. — M.: "HOpaiit", 2016. — 909 c.

2. H.III. Kpemep Teopusi BeposSTHOCTEH M MaTeMaTH4eCKas CTAaTUCTUKA. YUYEOHUK H
MIPAKTUKYM Ui akaJileMuuecKkoro OakaitaBpuara. — 4-e uzzg. — M.: "HOpaiit", 2016. — 514 c.

3. A. M. Ilonos, B. H. CorHHKOB DKOHOMMKO-MaTeMaTUUYECKHE METOIBI M MOJIEIIH.
VYuebnuk. — 3-¢ uza. — M.: "IOpaitt", 2015. — 346 c.



6.2 [lononHutenbHaga nuteparypa

1. MareMaTrka aJisi 9KOHOMUCTOB OT apu(METUKU IO SKOHOMETPUKH: 0a30BBIi Kypc /
[Ton pen. mpod. H.III. Kpemepa. — 4-e u3a., nepepad. u gon. — M.: "FOpaiit", 2016. — 724 c.
2. UccnenoBanue omeparuii B SKOHOMHKE: Y4eOHoe mocoome mis By3oB / [lox pen.

mpod. H.III. Kpemepa. — 3-e uzn., mepepad. u gom. — M.: "IOpaittr", 2013. — 438 c.

6.3 HopmatusHble NpaBoOBble JOKYMEHTHI

1. "Tpynosoii koaekc poccuiickoi demepanuu” (TK PD) Ot 30.12.2001 Ne 197-D3

2. ®@exepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT BBICHIETO OOpPA30BaHUS IO
crenmanbHocTd  38.05.02 TamokenHoe 1en0 (YpOBEHb CHIEHHAINTETA). Y TBEPKICH
npukazoM MuHHcTepcTBa 00pa3zoBanusi U Hayku Poccuiickoit @enepanun ot «17» aBrycra
2015 r. Ne 850 (3apeructpupoBan 9.09.2015 . Ne 38864).

3. IIpuxa3 MunucrepctBa o6pazoBanus u Hayku poccuiickoii denepannu (MMHOBPHAYKU)
«O6 ytBepxkaenun Ilopsiaka oOpraHm3anid W OCYIIECTBIEHUS  00pa3oBaTeIbHOU
JESTEIbHOCTH 1O 00pa3oBaTeNbHBIM IPOTpaMMaM BBICIIETO O0pa3oBaHUS — MpOrpamm
OakanmaBpuara, IporpaMM CHEIHaIuTeTa, MPOrpaMM MarucTpaTypb» OT «19» nekadps
2013r. Ne 1367 (3apeructpupoan 24.02.2014 r. Ne 31402).

4. Tlonoxenue 00 opranusainuu u ocymectBienun B PAHXul'C o0OpasoBartenbHOIM
JESTENbHOCTH MO TporpaMMaM BBICIIETO O0pa3oBaHUs — MporpaMmaM OakalaBpHara,
[IporpaMMaM CIELMAJIUTETa, MporpaMmaM Marucrparypbl. YTBepxkaeHo Ilpuxasom
PAHXuI'C ot «14» mas 2014 r. Ne 02-129.

5. TlonoxeHue o TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U MMPOMEXYTOUYHON aTTECTAllMM CTYJICHTOB
B (enepalbHOM TOCYIapCTBEHHOM OIOKETHOM OOpa30BaTEIIbBHOM YUYPEKJICHHH BBICIIETO
npodeccuoHanbHOr0 obOpa3oBanus «Poccuiickas akaneMusi HapOJHOTO XO3iHCTBA U
rocynapcTBeHHOU ciyx0b1 ripu [Ipesunente Poccuiickoit @enepauun» (¢ U3M. U g0m. oT 7
utona 2013r.). Yreepxkaeno IIpukazom PAHXul'C ot «7» ntonst 2013 . Ne 01-2694.

6.4 VIHTepHeT-pecypchbl, cnpaBoYHble CUCTEMbI

1. http:/Www.gov.ru — cepBep OpraHoB rocyaapcTBeHHOH Biactu Poccuiickoit deneparuu

2. http:/www.muHOOpHayku.p — odunManbHbIil caiiT MuHHCTEPCTBA 00pa30oBa-HUS M HAYKH
Pocculickon @enepanun

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

http://www .statsoft.ru

http://www.statistica.ru
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IToaHOTEKCTOBBIE 02361 JAHHBIX

Hayunas snexrponnas 6ubnuoreka eLIBRARY.RY.

OnektpoHHas 6ubamoreka cuctema [IPRBOORS.

DnexTpoHHas OubImoTeka 00pa3oBaTeIbHBIX M MPOCBETUTEIHCKUX m3nanui «1Q Library».
DnekTpoHHO-0nOmoTeyHas cucteMa BOOK.ru.

DJEeKTPOHHO-OMONMMOTEYHAs ccTeMa znanium.com u3narenbetBa « THDPA-My.
DJIEKTPOHHO-OMOMOTEYHAs CHCTEMa H31atebeTBa «HOpai.

DIeKTPOHHO-ONONMMOTeYHAs cUcTeMa u3zatenbeTBa «JIAHbDy.

Nk L~

7. MaTepuaJbHO-TeXHUYecKasi 0a3a, HHPOPMALMOHHbIE TEXHOJIOTHH, IPOTPaAMMHOE



o0ecrnieyeHre 1 MH(PpOPMALMOHHBbIE CIPABOYHbIE CHCTEMbI
1. Cnenmanu3upoBaHHBIC 3albl UIS TPOBEICHHS JEKIMHA ¥ ayJuTOPUH JUIS TPOBEICHHS
CEeMHMHAPCKHUX U MPAKTUYECKUX 3aHATUN C MCIOJIb30BAHUEM MYIBTUMEAUHHOTO 000PYIOBaHHS U
BO3MO)KHOCTBIO MPSIMOTO BBIXOJIA B CETh VIHTEpHET.
2. CrneuumanusupoBaHHas MeOelb U OprcpeicTBa: ayJIUTOPUU U KOMIIBIOTEPHbIE KIIACCHI,
000pyIOBaHHBIE TIOCAT0YHBIMUA MECTAMHU.
3. Texuuueckue cpencTsa ooydenus: [lepcoHambHbIE KOMIIBIOTEPHI; KOMITBIOTEPHBIE IPOEKTOPHI;
3BYKOBBIE JTMHAMHKH;, TPOTPAMMHBIC CPEJICTBA, OOECIIEYMBAIONINE MPOCMOTP BHAEO(ANUIOB B
dopmarax AVI, MPEG-4, DivX, RMVB, WMV.
4. JluuensuonHele 3yekTpoHHBIE pecypchl: Windows, Microsoft Office (Excel, InfoPath,
PowerPoint, Publisher, Word).
5. Mudopmanmonssle cripaBoyHble U ouckoBble cucteMbl «KoHcynbrant [1mtocy, «Iapanty.



	2. Объем и место дисциплины (модуля) в структуре ОП ВО
	3. Содержание и структура дисциплины (модуля)
	4. Фонд оценочных средств промежуточной аттестации по дисциплине (модулю)
	4.1. Формы и методы текущего контроля успеваемости и промежуточной аттестации.
	4.2. Материалы текущего контроля успеваемости.
	4.3. Оценочные средства для промежуточной аттестации.
	4.4. Методические материалы

	5. Методические указания для обучающихся по освоению дисциплины (модуля)
	6. Учебная литература и ресурсы информационно-телекоммуникационной сети "Интернет", включая перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине (модулю)
	6.1 Основная литература
	6.2 Дополнительная литература
	6.3 Нормативные правовые документы
	6.4 Интернет-ресурсы, справочные системы

	7. Материально-техническая база, информационные технологии, программное

