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1. Ilepeyenpb MIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHS M0 AUCHHUIIMHE (MOXYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMM OCBOEHHUSI MPOrPaAMMbI

1.1

obecreynBaeT OBJIAACHUC CICAYIOIUMHA KOMIICTCHIWAMU C YYCTOM JTalla:

Kon HaunmenoBanue Kox stama ocBoenuss| HaumeHoBaHue >Tamna
KOMITETEHITUHI KOMITETEHITUU KOMITETEHITUT OCBOCHHUSI KOMITETCHITUU
YK-OC-1 CIIOCOOHOCTB NMPUMEHSTH YKOC1.2 CnocoOHOCTh
KPUTHUYCCKUI aHATn3 paccMaTpuBaTb  CHUCTEMY)
nHGOPMAIMH U CUCTEMHBIN Kak  JJIEMEHT  CUCTEMbI
[OIXO JIJISl pEeIICHUs Oosiee  BBICOKOTO  YPOBHS
npodeccroHalbHBIX 3a1a4 (BUAETh  CHCTEMY  Kak
COBOKYIMHOCTb MOJCUCTEM).
CrnocoOHOCTh  MPUMEHSITh
CHUCTEMHBIN TMOAXOM JIA
dbopMHupoOBaHUs
COOCTBEHHOW TpakJJaHCKON
" MHUPOBO33PEHYECKON
MO3UILIUH.
CrnocoOHOCTh Ha CTaauu
MPUMEHEHUSI  CHUCTEMHOTO
o1X0/1a BBISIBUTH u
onucarh AJIIEMEHTHI
CUCTEMBI,
1.2. B pe3ynbTare OCBOCHHS TUCIUILIMHBI Y CTYICHTOB JOJKHBI OBITH C(HOPMUPOBAHBI:
OTO/TD Kon 3tana PesynbraTel 00yueHHs
(npu Hanuuuu OCBOEHUS
npogcmanoapma)/ KOMITETEHITUU
npodecCroHaIbHBIC
JCHCTBUS
YK-OC-1.2 Ha ypOBHE 3HAHUI: CUCTEMA, CBOMCTBA CUCTEM,

Kiaccu(UKaIs CUCTEM, CUCTEMHBIN TIOAXO]L,
[IPUHIUIIBEI CHCTEMHOTO ITOAX0AA

HA YPOBHE YMEHMI: KPUTEPUAIIBHO OLIEHUBATh
H(OopMaIIIO

2. O0beM 1 MecTO IUCHUIIMHBI (MoayJisi) B cTpykType OIl BO

Huctumnuna «Marematuka» (B1.5.11) otHOCcHTCs K 6a30BOi YacTH M B COOTBETCTBHH C
y4eOHBIM TIJITAHOM OcBauBaeTcs B 1, 2 cemecTpax Ha 1-M Kypce o4HOM (popMBI 0OyUECHHUS.
OO01mast TpyI0eMKOCTh JUCIUTUIHHBI COCTABISET 6 3.€. (216 a.4.).




JuctumnuHa O6a3upyercs Ha 3HAHUSX, MOJMYYEHHBIX CTYIEHTAMH B IPOIECCE OCBOCHUS
IIKOJIBHOW MPpOrpaMMBbI 10 TIpeaMeTy «MaTtemaThukay.
OcHOBHBIE TMOJOXEHHUS JUCHUIUTHHBI JOJHKHBI OBITh MCIIOJIb30BAaHbI B aJbHEHUIIIEM MPU
M3YYCHUH CICTYIONTNX TUCIUTITNH: « OCHOBBI HAYYHBIX MCCIIeTOBaHUIY, «O0IIas 1 TaMOKeHHAs
CTAaTUCTHUKA.

KomnyecTtBO akageMHYECKHX 4YacoB,

BBIJICJICHHBIX HAa KOHTAaKTHYI paboTy ¢

npernojasaresieM (110 BUJaM y4eOHbIX 3aHATHI) M Ha CAMOCTOSTEIbHYIO paboTy 00y4aroluXcs:

- oyHast ¢opma oOyueHus: Jekumu — 32 a.y., NpakTuyeckue 3aHsaTus — 48 a.u.,
camocTosiTenbHast padora — 100 a.4., mpomexxyTouHast arrectanus — 36 a.u.
dopma MPOMeKYTOUYHON aTTeCTallil B COOTBETCTBUH C YUEOHBIM IIJIAHOM — HK3aMEH.

3. Coeprxxanue U CTPYKTYpPa AUCHUILIUHBI (MOTYJI51)

Tabmuma 1.
O0beM TUCHMIUIMHBI (MOLYJIsA), Yac. dopma
KonrakTHas pa6ora TeKyLero
o0y4arommxcst KOHTPOJISI
Ne i/ HauMeHnoBanue Tem ¢ mpenojgaBartejeM o yceBaemMocTH
(pa3aesoB) Bcero | Bugam yueOHbIx 3ansatuii | CP s
IMPOMEKYTOYH
J JP | II3 | KCP ol
aTTecTalyuu

Ounasn popma 0o6yuenusn

Paspen 1. JiuHeHana anrebpa c 3neMeHTaMM aHaJIMTUYECKOMN
reoMmeTpum (1 cemecrtp)

Tema 1 |Martpuubl 1 onpeaenuTenu 9 2 2 1 4 O, 1
Tena 2 CI/ICTCMBI“JII/IHGI/IHHX 9 ) ) 1 4 0. 11
ypaBHEHUI
Tema 3 Bekrtopa Ha mI0CKOCTH U B 20 ) ) 1 5 0. 11
IIPOCTPAHCTBE
Tena 4 DJeMEHThl aHATTMTUYECKON 10 ’ ) 1 5 o
reoMeTpun
Pa3nen 2. Marematnuecknii anaaus (1 cemectp)
Tema 5 | CYKIHMA OAHON 10 | 2 2| 1 |5 0
epeMeHHOM
Tema 6 | bdepeHLIATLHOC 10 2 2 1 |5 0
HCUHCIICHUE
Tema 7 | UnTerpasnbHoe ucuucienue| 14 4 4 1 5 O
Hroro no 1 cemectpy 72 16 16 7 33 KP
Kontposabnas padora
Pasznen 2. MaremaTuveckuii anaaus (2 cemectp)
Tema 8 | Psiabl 14 2 4 1 7 O, KP
Tenta 9 @DyHKIMHN HECKOIbKUX 14 5 4 1 7 0. KP
[IEPEMEHHBIX
Tema Huddepenunanbusie 15 ) 4 1 3 0. KP
10 ypaBHEHMUSI.

Pa3znen 3. Teopusi BeposiTHOCTEH U M

aTeMaTHiIeCKas CTaTUCTHKA

(2 cemecTp)

Tema
11

Cry4daifHpie COOBITHS

16

2 6 1

7

O, KP




O0beM qMCHUIIHHBI (MOAYJI), Yac. Dopma
KonrakTHas pa6ora TeKyLIero
Ne i/ HanmenoBanue tem o0yuarommxcst KOHTPOJIst
(pa3meJioB) Bceero ¢ mpenoaaBarejgemM 1mo CP |ycneBaeMoCTH
BH/JIAM Y4eOHBbIX 3aHATHI .
J | Jp | 13 | KCp IPOMEKYTOUH

Ounasn popma o0oyuenusn

Paspen 1. JiuHerHan anrebpa c afieMeHTaMm aHAJIMTUHECKOMN
reomeTpum (1 cemecrtp)

"lnga Crny4daiiHble BETUYUHBI 15 ) 4 1 3 0, KP

Tema OCHOBBI MaTeMaTUYECKOM 19 4 6 1 3 0. KP

13 CTaTUCTUKHU

Tema ITpoBepka cTaTUCTUUECKUX 15 ) 4 1 ] 0, KP

14 TUIIOTE3

Hroro no 2 cemectpy 108 16 32 7 53

IIpome:kyTouHasi aTTecTanus DK3aMeH
Bcero: | 216 32 48 24 76

* Dopmbl mexyweco KoHmpons ycnesaemocmu. ycmuoe cobecedosanue (YC) =onpoc (0O),
3HAHUesbIl mecm= KoHmpoavHas paboma (KP).




Conepxxanue I1MCHUIIMHBI (MOIYJIs1)
Pasnea 1. JInneiinas aaredpa ¢ 31eMeHTaAMH AHAJTUTHYECKOI reoMeTpUH

Tema 1. MaTpuiubl 4 onpeaeJuTe/ M.
OcHoBHble cBefieHusi 0 Marpuuax. Omneparpu Hajg Marpunamu. ONpenenuTeNn KBaJpaTHBIX
Martpwuil. CBoiicTBa ornpenenureneii. O0paTHas Marpuia. PaHr MaTpuIsL.

Tema 2. Cucrembl JIMHEHHBIX YPABHEHHUH.

OcHOBHbBIE TTOHATHS U onpeAeneHusl. CucremMa n JIMHEHHBIX YPaBHEHUM C # TIEPEMEHHBIMH.
Merton obparnoit marpunbl 1 popmynasl Kpamepa. Meron I'aycca. Cuctema m JIMHEHHBIX
ypaBHEHUH ¢ n nepeMeHHbIMU. CHCTEMBI JINHEUHBIX OJJHOPOJIHBIX YPaBHEHUMN.

Tema 3. BekTOpa Ha IIVIOCKOCTH U B IPOCTPAHCTBeE.

[ToHATHS T - MEPHOrO BEKTOpa M BEKTOPHOIrO HpocTpaHCTBAa. CKalsipHOE M BEKTOPHOE
npousBesneHue. PasmepHocTs M 0a3uc BeKTOpHOro (MMHEHHOro) mpoctpaHcTsa. I[lepexon k
HOBOMY ©Oasucy. EBknnioBo mpoctpancTBo. JIuHeiHble oneparopbl. COOCTBEHHbIE BEKTOPBI U
COOCTBEHHBIE 3HAUCHUS JTMHEHHOT0 onepaTopa.

Tema 4. JjieMeHTHI AaHAJIMTUYECKOI TeOMeTPUM.

Cucremsl koopauHart. [IpocTeiimue 3amaun aHATUTHYECKOM TeOMETpUH. AnredpandecKkue
JUHUH TIEPBOTO NOpsAKa. YpaBHEHHUE MPSMON Ha IIIOCKOCTH. B3anMHOe pacnosioxkeHne npsMbix
U TOYeK. AnreOpanyeckue JTUHUH BTOPOTo mopsiaka. OKpy>KHOCTh M 3Jnunc. [umepbona u
napabona. [ImockocTs U npsiMasi B TPOCTPAHCTBE.

Pa3zgen 2. MareMaTnuecKuii aHAJIN3

Tema 5. @yHKUMH OIHOH NTEpPeMEHHOM.

[Tonstne ¢pynkumun. OCHOBHBIE CBOMCTBA (DYHKIMNA M UX KiIacCUUKAIUA. DIeMEHTapHBIC
¢byukuuu. IlpeoGpasoBanue rpadukoB. [lonstue uucnoBoil nocienoBarenbHocTU. [Ipenen
(GYHKIIMM M YKCJIOBOM MOCIEAOBAaTENbHOCTH. beckOHeYHO Majble U OECKOHEYHO OombIlne
BenuuuHbl. OCHOBHBIE TEOPEMBI O MpeAenax. 3amedareiabHble mpeneibl. HemnpepbiBHOCTH
GbyHKIUH.

Tema 6. [IndpdepennuaibHOe HCUHCTCHUE.

Ilonsatue mnpomsBomnoil  QyHkmmu. OcHOBHBIE TpaBuwia  JudQepeHIIMPOBAHUS.
[TpousBognas crnoxHoil M oOparHOW (yHkumid. [Ipom3BomHBIE HESBHOW M TMapaMeTpUYECKU
3agaHHoi (QyHKIMH. [ToHATHE TPOM3BOAHBIX BBICIIMX TOpsakoB. Huddepenuuman ¢yHkumu.
[Tpumenenne muddepeHnmrana B MPUOIMKCHHBIX BhIucieHusX. [lonsatue o nuddepennnanax
BBICIINX TIOpsANKOB. OCHOBHBIE Teopembl auddepeHmanpHoro ucunciaenus. [IpaBuio
Jlonurans. Bo3pactanue u yOpiBanue GyHKIMHA. XapakTepHble TOUKH (YHKIUN U XapaKTepHbIE
JTUHUU UX TpadukoB (3KCTpeMyM (YHKIIMH, HAHOOJbIIEe U HAMMEHBIIEe 3HAYeHUs (DYHKIIUMA Ha
OTpE3KEe M WHTEPBAJIC, BHIMYKIOCTh (PYHKIIMH, TOUYKH Tepernda, aCUMNITOTHI Ipaduka GyHKIUN).
O6mas cxema uccaenoBaHus GYHKINUN U TOCTPOCHHUS UX TPaPHUKOB.

Tema 7. UnTErpajibHOE HCYHMCICHHE.

[Tonatuss nepBooOpa3HOM M HeoIpeaeNeHHOro uHTerpaina. CBOHCTBa HEONpPEAEICHHOTO
UHTErpasia. MeTopl MHTETpUpPOBaHUs (METOJ] 3aMEHbI IEPEMEHHON, METOI UHTETPUPOBAHHUS 110
YacTsAM, MHTETPUPOBAHHME MPOCTEUIIMX palMOHAIBHBIX Ipo0Oeil, MHTErpupoBaHHE HEKOTOPBIX
BUJIOB HpPpAIMOHAIBHOCTEH, HHTEIPUPOBAHUE TpPUTOHOMETpHUYecKux ¢yHkuuii). [lonsTne



onpeaeeHHoro uurerpaia. CBoilcTBa onpeaeeHHOro uurerpaia. OnpeaeeHHbId HHTErpall KaKk
¢byukmust  BepxHero mpenena. Dopmyna  Herotona-JleiiOHuma. MeToabl  BBIUMCICHUS
OTIPEJICIICHHOTO UHTErpasia (3aMeHa MePEMEHHON U MHTErPUPOBAHUE TI0 YACTSAM B OIPEICTICHHOM
unrterpane). HecoOcTBeHHbie wuHTErpanbl. [‘eoMeTpuyeckue NPHIOKEHUS OIPEACICHHOTO
HHTEerpana.

Tema 8. Paasbl.

[Tonsitne uwmcmoBoro psga. OCHOBHBIE CBOWMCTBA psAAoB. HeoOXomumplii TpHU3HAK
cXomuMOCTH psiia. [Ipu3HaKu CXOMUMOCTH PSIIOB ¢ HEOTPULIATEIHHBIMH YieHaMU. AOCOIIOTHAS
W YCJIOBHas CXOAMMOCTh 3HAKONEPEMEHHBIX psaoB. [lpm3Hak cxomumoctu JlelOHua s
3Hakouepenyoieroca psaa. Crenennsie psiabl. Teopema AGens. CBOMCTBAa CTEMEHHBIX PSIIOB.
Pamnyc cxomumoctu creneHHoro psana. Psaasl Maknopena u Teiopa.

Tema 9. ®yHKIIUM HECKOIBKUX NePeMEHHBIX.

[Tonatuss QyHKIMM HECKONBKUX MEpeMeHHbIX. lIpenen M HenmpepbIBHOCTH (DYHKIIHH.
YacTHble MPOU3BOAHBIC W MONMHBINA quddepennuan ¢pynkunu. [Ipon3BoaHas Mo HampaBJIeHUIO,
rpajiieHT QYHKIHH. DKCTPEMyMbI (YHKIIMM MHOTHX MEPEMEHHBIX, HEOOXOIMMOE U IOCTATOYHOE
YCIOBHE OSKCTpeMyMa. YCIOBHBIM »JKCTpeMyM. Meron MHoxutened Jlarpamxka. Ilonstue
nBoitHOoro wuHTerpana. CBeleHHE JBOMHOTO MHTErpayia K TOBTOpHOMY. ['‘eomerpuueckas
WHTEpIpPETANNs ABOMHOIO HHTErpaa.

Tema 10. AudpepeHunajibHble YypaBHEHUS.

OcHoBHble moHsATHA. OOlIee M YacCTHBIC PEHICHHUs] OOBIKHOBCHHBIX IU(QepeHINaTbHBIX
ypaBHenuil. JluddepeHnnansHple ypaBHEHHs IepBOro mnopsaka. 3amada Komm (ycioBue
CYILIECTBOBAHUSI M EIUHCTBEHHOCTH pemeHus). Hemomubie auddepeHnnansHble ypaBHEHUS
nepsoro mnopsaka. uddepeHunanbuple ypaBHEHHUs MEPBOrO MOPsIKAa C pazessioMMUCs
nepeMeHHbIMH.  JIuHeitHble — nud¢epeHIManbHble  YpaBHEHUS ~ IEpBOro  MOPSKA.
Juddepenunanbuple  ypaBHEHHsT BTOPOTO TMOPSAKA, JONMYCKAIOIIUE TOHIKEHHE TOpSIKa.
Huddepennmanbupie ypaBHEHHS BTOPOTO MOPSIKA ¢ HTOCTOSHHBIMU KOA(PPHUIIMEHTAMH.

Pasnesn 3. Teopusi BeposAITHOCTEH M MaTeMaTHYeCKAasA CTATUCTHKA

Tema 11. Cnyuaiinbie cOOBITHSA.

OcHOBHBIE TIOHATHSI TEOPUHU BeposiTHOcTel. CiydaiiHbie cOObITHs. BeposSTHOCTh COOBITHS
(kmaccuyeckoe, CTaTUCTHUECKOE W TE€OMETPUUYECKOE ONPEAENIEHUs BEPOSITHOCTH). Teopemsl
CIIOKCHHSI BEPOATHOCTEW. YCIOBHas BEPOATHOCTb. TeopeMa YMHOXKEHHUS BEpPOSTHOCTEH.
HezaBucumpie coObiTus. ®@opmymna monHO#M BepositHocTH. Dopmyna baiteca. [loBropHBIE
He3aBHcUMbIe uctibiTanusd. @opmyna bepuymu. JlokanbHas U UHTErpajgbHas TeopeMbl MyaBpa-
Jlanmaca. TeopeTuko-MHOXKECTBEHHAsl TPAaKTOBKAa OCHOBHBIX TOHSATUH U aKCMOMaTHYECKOe
MOCTPOCHHE TEOPUU BEPOSTHOCTEH.

Tema 12. Ciyuaiinble BeJIUYNHBI.

JIUCKpeTHbIE U  HEIPEPBIBHBIE CllydaliHble Benu4MHbl. DyHKIMA paclpeneieHus
CllyyalHOM BennuuHbl. [IIOTHOCTH pacmpeneneHuss HENpPEPBIBHONW CIyYalHOM BEJIIMYUHBI.
UucnoBble XapaKTEpUCTUKU CIy4YalHBIX BEIMYMH: MATEMAaTUYECKOE OXHWIAHUE, IUCIIEepPCUs,
CpeaHee KBaApaTHdecKkoe OTKIOHeHue. MXx cBoiicTBa. HauanpHble W LIEHTpAJIbHBIE MOMEHTHI
Clly4alHbIX BeJWYMH. OCHOBHBIE 3aKOHBI PACIPENEICHMS CIIydalHbIX BEIMYUH: PAaBHOMEPHOE,



bepnymnu, I[lyaccona, sxkcrioHeHnansHoe, HopmaiabHoe. HepaBencTBa MapkoBa n UeOsbiieBa.

Tema 13. OcHOBBI MaTEMAaTH4Y€CKON CTATHCTUKH.

3a1aul 1 OCHOBHBIE TIOHATHSI CTAaTUCTUKHU. Bo100pounbIii MeTos. ['eHepanbHast COBOKYITHOCTh
1 BbIOOpKA, BApUALIMOHHBIN PsiJl, OJIUTOH YacTOT, THCTOTPAMMa, SMITUPpUYECKasl (CTaTUCTHUECKas)
¢byHKkuus pacnpeneneHus. YucnoBble XapaKTEpUCTUKHU BHIOOPOUHOTO paclpeieeHusl.

[TonsiTre 06 oneHke MapamMeTpoB. XapaKTePUCTUKHU OLIEHOK. MeToIbl HaXOXKIACHHSI OLEHOK:
METOJl MOMEHTOB, METO/I MAKCUMAJIBHOTO IIPAaBJONO00MS, METOJl HAUMEHBILINX KBAPATOB.

Ilonatne 00 uWHTEpBaIBHOM oOLeHKE napameTpoB. JloBepurenbHas BEpPOATHOCTb H
JIOBEPUTEIIbHBII UHTEPBAJL.

Tema 14. IIpoBepka cTATHCTHYECKHUX I'MIIOTE3.

[Ipuniun npaktudeckoi yBepeHHOCTH. [loHsTHe craTucTHUeckol runore3sl. OOmas
cXeMa IpPOBEPKM CTaTUCTUYECKOW runore3bl. IIpoBepka IMIOTE3 O paBEHCTBE CPEOHUX H
IHCTIEpCUl JBYX COBOKYMHOCTeW. [IpoBepka TrumoTe3 O 3aKOHE paclpesieleHusi BBIOOPKH.
[TpoBepka rumnore3 00 OJHOPOTHOCTH BHIOOPOK.

4. ®oH OLICHOYHBIX CPEACTB NPOMEKYTOYHOM aTTeCTALMH 110 JUCHMILIMHE (MOLYJIIO)

4.1. ®opmMbl U MeTOAbI TEKYLLEro KOHTPONSA yCrneBaeMoCTU U
NPOMEXYTOYHOM aTTecTauun.

4.1.1. B xozme peanuzanuy AUCLUILIUHBI «MaTeMaTHKa» HCHOIb3YIOTCS CIEAYIOIINE METOIbI
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH 00yUarOIHXCA:

- IIpYU IPOBEICHUH 3aHATHH JEKIIMOHHOIO TUIIA: YCTHOE cobecejoBaHue (OIpoc).

- IpU MPOBENCHUM MPaKTUUECKUX 3aHATUH: YCTHOe coleceqoBaHue (OIpoc), KOHTPOJIbHAs
paborta.

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

4.2. MaTtepuanbl TeKyLLero KOHTPOsA ycreBaeMoCTH.

Bonpocs! 1151 onpoca Ha 3aHATHUSIX.
ConepikaHue JeKIMOHHOIO MaTepuaJia

Pasnen 1. JIuneiinas aaredpa ¢ 3J1eMeHTAMH AaHAJIUTHYECKOH reoMeTpHHU

Tema 1. Matpuiiel u onpeaenauTeny.
OcHoBHble cBefieHHs1 0 Marpuuax. Omneparyu Hajg Marpuuamu. OTnpenenuTeNnn KBaJpaTHBIX
Martpuil. CBoiicTBa onpenenuteneii. O0paTHas mMarpuiia. PaHr MaTpuisL.

Tema 2. Cuctembl TMHEWHBIX YpaBHEHUH.

OcHoBHble IOHATHSA U onpezeneHus. CucrtemMa n TMHEHHBIX YPAaBHEHUN C # TIEPEMEHHBIMHU.
Merton o6parnoit marpunibl u popmynsl Kpamepa. Meron I'aycca. Cuctema m JIUHEHHBIX
ypaBHEHUH ¢ n niepeMeHHbIMU. CHCTEMBbI IMHEMHBIX OJHOPOAHBIX YPAaBHEHUH.

Tema 3. Bektopa Ha MJIOCKOCTH U B IPOCTPAHCTBE.
[ToHSITHS T - MEPHOTO BEKTOpPAa M BEKTOPHOTO MpOCTpaHcTBAa. CKAISIPHOS W BEKTOPHOE
npousBeneHue. PasMepHOCT, W 0a3uc BEKTOPHOTO (JMHEWHOTO) mMpocTpaHcTBa. llepexon k



HOBOoMY Oasucy. EBkimmoBo mpocTpancTBo. JluneiHbsie omepatopbl. CoOOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUCHHUS JTMHEHHOTO OnepaTopa.

Tema 4. DneMeHTHl aHATUTUYECKON TEOMETPHH.

Cuctemsl koopauHart. [Ipocreiimme 3a7aun aHaIUTHYECKOM reoMeTpuu. AlreOpandeckue
JIMHUU TIEPBOTO MOPsAKA. YpaBHEHUE NPSMOM Ha INIOCKOCTU. B3anMHOE pacIioyioKeHue IpsiMbIX
U TOYeK. AnreOpanyeckue JTUHHHM BTOPOTO mopsiaka. OKpy>KHOCTh W 3JUIMIC. [ umepbona u
napabona. [ImockocTs U npsiMasi B IpOCTPaHCTBE.

Paszgen 2. MareMaTnyecKuii aHAJIN3

Tema 5. yHKIMH OJHON IEPEMEHHOM.

[Tonsarue ¢ynxkuunu. OcHOBHBIE CBOICTBA (YHKUMI U UX KiIaccu(uKaius. DIeMeHTapHbIe
¢ynkuun. IlpeobpazoBanue rpapukoB. IlonsTHe uyMciaoBOM mnocnenoBarenbHOCTU. I[lpenen
(GYHKIMM ¥ YHUCIOBOM MOCJIEIOBATEIbHOCTH. BECKOHEYHO Mayible M OeCKOHEYHO OOoJblIne
BennynHbl. OCHOBHBIE TEOpPEMBI O MpeAenax. 3ameuarelbHble Mpeenbl. HempepbIBHOCTH
byHKITUH.

Tema 6. luddepenunanbroe ncuncieHue.

[Tonstue npowsBomHo  PyHkumu. OcHOBHblE mpaBwia auddepeHIIUPOBAHMS.
[IpousBoanast cnoxHoil u oOpatHoN QyHKuMA. [IpousBogHBIE HESIBHOW M HapaMeTpUYECKH
3amaHHoN (QyHKmuH. [ToHSATHE MPOW3BOAHBIX BHICIIMX MOPsAAKOB. Juddepennuman GyHKINU.
[Ipumenenue auddepennana B MpuOIMKEHHBIX BbIYMcIeHUsX. [lorsatue o nuddepenmnumanax
BBICIIMX TOpsiAkoB. OcHoBHBIE TeopeMbl nupdepeHnransHoro wucuucienus. IIpasBuio
Jlonurans. Bo3pactanue u yObiBanue GyHKIMA. XapakTepHble TOUKH (YHKIUN U XapaKTepHbIE
TUHUH UX TpadukoB (AKCTpeMyM (YHKIMH, HanOOoJbIlee U HAUMEHbIIIee 3HaYeHUs (YHKIIMHA Ha
OTpEe3Ke U MHTEpBAJIE, BHIMYKIOCTh (PYHKIIMU, TOUKH Mepernda, acCUMITOTHI rpaduka QyHKIUN).
OOm1ast cxema uccienoBaHus (yHKIUN U TOCTPOCHUS UX TPapUKOB.

Tema 7. HTeTpanbHOE UCUUCIICHUE.

[TonsaTust mepBoOOpa3HONM M HEONpPEAEIEHHOTro MHTerpana. CBOWCTBAa HEOIPENEICHHOTO
WHTEerpana. MeToapl HHTErpUpOBaHUs (METO 3aMEHBI IEPEMEHHOMN, METOJ] UHTETPUPOBAHUS T10
4acTsIM, MHTETPUPOBAHHE MPOCTEHINTUX palMOHAIBHBIX APOOEH, MHTETPUPOBAHUE HEKOTOPBIX
BHJIOB HPPAIMOHATBHOCTEH, HWHTErpUpOBaHWE TpUroHOMEeTpuieckux ¢ynkuit). Ilonstue
omnpenesieHHoro narerpaita. CBoiicTBa onpeAeseHHOTro nurerpaia. OnpenesaeHHbld HHTerpall Kak
¢dbyakius  BepxHero mpenena. Dopmyna  Herorona-JleiiOHuma. Merombl  BBIYMCIICHHS
OTIpe/IeJICHHOTO MHTETpaa (3aMeHa MepeMeHHON U HHTETPUPOBAHUE 10 YaCTSIM B ONPEIeIEHHOM
unterpane). HecoOcTBeHHble UHTErpanbl. [eomMeTpuyeckue TMPHIOKEHHUS OIMPEIeIeHHOTO
UHTErpana.

Tema 8. Panpl.

[lonatue uuncnoBoro psna. OcHOBHBIE CBoOWcTBa pAnoB. HeoOXomaumblii MpHU3HAK
cxXoauMocTu psna. IIpu3Haku cXOIMMOCTH PAAOB C HEOTPULATEIBHBIMH WieHaMH. AOGCOIOTHAS
M YCJOBHAas CXOAMMOCTb 3HAKONEpeMEHHBIX psanoB. IIpu3nak cxomumoctu JleiOnuma ams
3HaKo4epeayromnierocs psaa. Crenennsie psabl. Teopema Abens. CBOICTBA CTENEHHBIX PSJIOB.
Pannyc cxomumocTu crenenHoro psana. Paasr Makiiopena u Teinopa.

Tema 9. OyHKIIMN HECKOJIBKUX MTEPEMEHHBIX.



[Tonstust (QyHKIIMU HECKONBKUX MEpeMEHHBbIX. lIpemen W HEmpephIBHOCTh (PYHKIIUH.
YacTHble MPOU3BOAHBIC W MONMHBINA quddepennuan ¢pynkuuu. [Ipon3BoaHas Mo HampaBJICHUIO,
rpagueHT QyHKIUH. IKCTPEeMyMbl PYHKIIMA MHOTUX TIEPEMEHHBIX, HEOOXOUMOE U JIOCTATOUYHOE
YCIOBHE JKCTpeMyMa. YCIOBHBIM »KCcTpeMyM. Meron MHoxutened Jlarpanxka. Ilonstue
nBoitHoro wuHTerpana. CBeleHHE JBOMHOTO WHTErpasia K TOBTOpHOMY. ['‘eomerpuueckas
WHTEpIpPETANNs ABOMHOIO HHTErpaa.

Tema 10. Tudpepennnansupie ypaBHEHUS.

OcHoBuble moHsATHA. OOlIee M YacCTHBIE PEHICHHUs] OOBIKHOBEHHBIX IU(QepeHINaTbHBIX
ypaBHenuil. JudepeHnnansHple ypaBHEHHs IepBOro mnopsaka. 3amada Komm (ycioBue
CYILIECTBOBAaHUSI M EIMHCTBEHHOCTH pemeHus). Hemomupie audepeHnnansHble ypaBHEHUS
nepsoro mnopsaka. uddepeHunanbuple ypaBHEHHUs MEPBOrO MOPsIKAa C pas3JessioMMUCS
nepeMeHHbIMH.  JIuHeitHble — nuddepeHIManbHbIe  YpaBHEHUS ~ IEpBOrO  MOPSKA.
Juddepenunanbuple  ypaBHEHHsT BTOPOTO TMOPSAKA, JONMYCKAIOIIUE TOHIKEHHUE TOpSIKa.
Huddepenumanbupie ypaBHEHHS BTOPOTO MOPSAIKA ¢ HTOCTOSHHBIMU KOA(PPHUIIMEHTAMH.

Pasznen 3. Teopusi BeposiITHOCTEH M MaTeMaTHYeCKAasl CTATUCTHKA

Tema 11. CityvaiiHbie cOOBITHSA.

OcCHOBHBIE TIOHATHSI TEOPUHU BeposiTHOcTel. CiydaiiHbie cOOBITHs. BeposSTHOCTh COOBITHS
(kmaccuyeckoe, CTaTUCTHUECKOE U TE€OMETPUUYECKOE ONpEAENICHUs BEPOSITHOCTH). Teopemsl
CIIOKCHHSI BEPOATHOCTEW. YCIOBHas BEPOATHOCTb. TeopeMa YMHOXEHHUS BEpPOSTHOCTEH.
HezaBucumpie coObitTus. ®@opmyna monHO#M BepositHocTH. Dopmyna baifeca. [loBropHBIE
He3aBHcHUMble uctibiTanud. @opmyna bepuymu. JlokanbHas U UHTErpajgbHas TeopeMbl MyaBpa-
Jlanmaca. TeopeTuko-MHOXKECTBEHHAsl TPAaKTOBKAa OCHOBHBIX TOHSATUH U aKCMOMaTHYECKOe
MOCTPOCHHE TEOPUU BEPOSTHOCTEH.

Tema 12. CityyaiiHble BEIUYUHBI.

JIUCKpeTHblE ¥ HENpEpBbIBHBbIE ClydyaiiHble BeIW4YMHbL. DYHKIMS paclnpencicHus
CllyyaHOM BennuyuHbl. [IIOTHOCTBH pacmpeneneHuss HENPEPBIBHONW CIIyYalHOM BEJIMYUHBI.
UucnoBble XapaKTEpPUCTUKU CIy4YalHBIX BEIMYMH: MATEMAaTU4YECKOE OXHMIAHUE, IUCIIEepPCUs,
CpeaHee KBaApaTHueckoe OTKIOHeHue. MXx cBoiicTBa. HauanpHble W LIEHTpAJIbHBIE MOMEHTHI
Clly4alHbIX BeJWYMH. OCHOBHBIE 3aKOHBI PACIIPENEICHMS CIIydalHbIX BEIMYMH: PAaBHOMEPHOE,
Bepnymmu, [lyaccoHa, skcrioHeHITMAIEHOE, HOpManbHOoe. HepaBerncTBa Mapkosa u UeOkbIiiesa.

Tema 13. OcHOBBI MaTEMAaTUYECKON CTATUCTUKHU.

3a1aun 1 OCHOBHBIE TIOHATHSI CTAaTUCTHKHU. Bo1Oopounbiit MeTos. ['eHepanbHasi COBOKYITHOCTh
U BBIOOpPKA, BAPHALMOHHBIN Psijl, OJIUTOH YaCTOT, TUCTOrpaMMa, SMIUpHUYEcKas (CTaTUCTUYECKas)
GbyHKIMA pacnpeneneHus. YucnoBble XapaKTepUCTUKU BBIOOPOUHOIO PacIpeiesICHH .

[TonsaTue 06 oleHKe MapamMeTpoB. XapaKTePUCTUKH OLIEHOK. MeTO/1bl HaXOXKI€HHs! OLICHOK:
METOJl MOMEHTOB, METO/I MAKCUMAJILHOTO MIPABJ0NO00Ms, METO]l HAUMEHBILIUX KBaPaTOB.

[lonatue 00 uWHTEpBAIBHOM OLIEHKE napameTpoB. JloBepuTenabHas BEPOATHOCTh W
JOBEPUTEIILHBIN UHTEPBAJL.

Tema 14. [IpoBepka CTaTUCTUUECKUX TUIIOTES.
[Mpuniun npakTudeckoil yBepeHHOCTH. [loHsTHe craTHcTHUecKor rumnoTte3sl. OOras
CXeMa IPOBEPKH CTAaTUCTHYECKOW Trunore3bl. [IpoBepka TruIore3 O paBeHCTBE CPEAHMX U



IHCTIEpCUl JBYX COBOKYMHOCTeW. [IpoBepka TrumoTe3 O 3aKOHE paclpesieleHusi BHIOOPKH.
[TpoBepka rurmore3 00 OJHOPOJHOCTH BHIOOPOK.

33[[31-[1/15[ NMPaKTHYIECKUX 3aHATHH

Pasnean 1. JInneiinast anredpa ¢ 3jleMeHTAMH AHAJMTHYECKOI reoMeTpHu

Tema 1. MaTpuubl 1 onpeaeuTeN n.

Sansrue 1

Henb: naTe 3HaHUSA MTOJOKEHUM U3y4aeMOro Kypca U IPUBUTHh HABBIKU ITPUMEHEHUS
MaTeMaTH4eCKUX METOJOB PELICHHUs 3aj1a4, B TOM YHcie, B chepe nmpodeccHoHaTbHON
JIeATEIbHOCTH.

1. [ToBTOpEHUE ONpeeTICHII OCHOBHBIX MOHSATHI TeMBI B ()OpME KOHTPOJIILHOTO OIpoca.
2. Nanbl maTpuis! A u B:

i

Vka3arh, KAKU€E U3 HIKEIPHUBEIEHHBIX ONEPALMI BBIIOIHUMEL, U BBIIOJIHUTH UX.
a)A+B; 6)A"+B; B)A+B"; )AT+B"; 1) AB; e) A'B; x)AB"; 3)BA".

A )
Ha 0om A: _ B: _
IL/ERRE

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

4. Pemuth 3anaun [JI1, c.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. Pemmute 3amaun [JI1, .68, 69]: 1.71;1.73; 1.76 na oom 1.72;1.74; 1.78.

7. Pemuts 3amaun [JI1, c. 69]: 1.79; 1.81; 1.86 na oom 1.80;1.83; 1.87.
Tema 2. CucreMbl JIHHEHHBIX YPABHEHUIA.

3agarue 1

Heanb: 1aTh 3HaHUS MMOJIOKCHUN H3y4aeMOro Kypca ¥ PUBHUTHh HABBIKKA IPUMEHEHUS
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM 4ncie, B chepe nmpodeccuoHaibHON
eSITEIbHOCTH.

1. [ToBTOpEHUE onpeneseHuii OCHOBHBIX MOHSATHI TEMBI B (hOpME KOHTPOIHHOTO OIpoca 1
MIPOBEpPKa CAaMOCTOSATEIHLHON paOOTHI IO BHIMTOTHEHHUIO JOMAIITHETO 3a/IaHHUS.

2. Pemuts 3amaum [JI1, c. 109]: 2.14;2.19 na oom 2.15;2.20.

- JI1 — nurepatypa oxg HoMepoM | B CHHICKE TUTEPaTypHI



3. Pemuth cuctemsl ypaBHeHuil metooM ["aycca:

0 2x,+x,+3x; =5 0 x, +4x; =2
a) H4x1+2x2+6x3 =8 ; 0) H3x1+x2+2x3 =-3.
Hx1+2x2—4x3 =-1 H—xl+x2 + x; =5
Ha 0om

0 3x,-x,+2x; =4 0 3x,+x,+x; =1
B) H )<,‘1+5)C2+4)C3 =7 ; r) H xl+2x2 =3

H- 9x, +3x,- 6x, =5 S5x,+3x,+x; =5

4. Permute 3amaunm [JI1, c. 109, 110]: 2.26,2.32; Ha oom 2.27,2.34.

5. Haiitu Ga3zucHble u o0lIiee pemeHnus CUCTeMbl ypaBHeHUH u3 3amad [JI1, ¢. 116, 117].
2.52,2.54; naoom 2.53;2.55.

6. Pemute 3agaum [JI1, c. 117, 118]: 2.62; 2.64 Hna oom 2.60; 2.63.

Tema 3. BekTopa Ha NJIOCKOCTH H B IPOCTPAHCTBE.

3ansarue 1

Ieub: 1aTh 3HaHUS MOJOKEHUN U3y4aeMOro Kypca U IPUBUTh HABBIKA IPUMEHEHHUS
MaTeMaTHYEeCKUX METOJIOB PEIICHHUS 3a/1a4, B TOM YHCIIe, B chepe mpodeccrnoHaTbHOMI
JeSITETTbHOCTH.

1. [ToBTOpEHUE ONpeneNeHIT OCHOBHBIX MOHSATHI TeMBI B ()OpME KOHTPOJIBHOTO OIpoca U
MIPOBEPKA CAMOCTOSITETLHON PabOTHI TIO BHITIOJTHEHHIO IOMAITHETO 3a/IaHU.
2. Pemmuts 3amgaum [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. Haiitn KOCHMHYC yriia MeXy BEKTOpaMU X U Y, NPUHAMICKANUMU TPEXMEPHOMY
€BKJIMJIOBY IIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0Aa3HCOM.

i i i i
a)yx=040, y=030 mnaoom ©6)x=0-40, y=031.

-28 H2d gl B2l

4. Pemute 3amaun [JI1, c. 162-163]: 3.20,3.26 Ha oom 3.21,3.27.
5. Haiiti MaTpuIy TMHEHHOTO NMpeoOpa3oBaHusl, IEPEBOIAIIETO KaX Iblii BEKTOP

10 IR 11 (RS

X =0x,0 BBekrop Y =0x, +X;0, maodom X =[x, BBektOop YV =I[ 2x; .
Hst sz'sz Hst Hx2-3x3H

6. Haiitu marpuily TuHelHOro npeoOpa3oBaHusl, IEPEBOSIIETO KaX/IbIi BEKTOP X
JByXMEPHOT'O BEKTOPHOI'O IIPOCTPAHCTBA B BEKTOP Y IO CIEAYIOIIEMY AITOPUTMY.

a) CHMMETPHYHOE O0TOOpaKEHHE OTHOCUTENILHO MPSIMON X = X ;

0) MOBOPOT Ha 45§ 110 YaCOBOU CTpEIIKE;

B) CUMMETPUYHOE 0TOOpak€HUE OTHOCUTEIBHO MpsiMoii X = (), a 3aTEM CUMMETPUYHOE
0TOOpa)keHNE OTHOCUTENILHO HaYajla KOOPUHAT.

a) CHMMETPUYHOE OTOOpaKEHNE OTHOCUTEIBHO MPSIMOU X| = -X.

0) cuMMETpUYHOE 0TOOpaKEHHE OTHOCUTENILHO Havyasla KOOpJMHAT, a 3aTeM
CHUMMETPUYHOE 0TOOpaKeHNE OTHOCUTEIBHO MpAMOn X, = 0.

7. Pemuts 3amaun:



a) BerumcnauTh miomanb TpeyrojibHUKA, MOCTPOCHHOTO Ha BEKTOpax ¢ =-m +2n,
L
d =3m- n, ecnu | m|=5,|n|=4,p =x/6.

0) IIpoBeputh, OyayT U KOJUIMHEAPHBIMU CIEAYIONINE BEKTOpBL: < (4, -2; 1), & (8; -4;
4).
Ha Oom
Hansl BepumHbl TpeyroiabHuka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero
IUIOILAMb.

Tema 4. DjieMeHTBI AHAJTUTHYECKOI FreOMeTPHUH.

Sansrue 1

Henb: naTe 3HaHUA MTOJIOKECHUM U3y4aeMOro Kypca U IIPUBUTh HABBIKU ITPUMEHEHUS
MaTeMaTHYeCKIX METOJIOB PEIICHUs 33]1ad, B TOM Yuclie, B chepe mpodeccHoHaTbHON
JCSITeIBHOCTH.

1. [ToBTOpEHUE onpeneNeH I OCHOBHBIX MOHATHI TeMbI B (hOpME KOHTPOJIBHOTO OIpoca 1
MIPOBEPKA CAaMOCTOSITEILHON PabOThI TIO BHITIOJTHEHUIO IOMAIITHETO 3a/1aHu.
2. Pemnts 3amaun [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 na oom 4.39;4.41;4.48;4.74.
4. Pemuth 3amaunm [JI1, c. 234-235]:
4.78; 4.83;4.84;4.92; 495 na oom 4.81;4.90;4.91; 4.97.
5. Pemmmats 3amaum [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. MareMaTH4ecKHIi aHAJIN3

Tema S. @yHKIUH OHON EepeMEHHOMI

3andarue 1

Lesb: n1aTh 3HaHUS MOJOKEHUNA U3y4aeMOT0 Kypca 1 MPUBUTH HABBIKK MPUMEHEHUS
MaTeMaTU4YCCKUX METOAOB PCIICHMUA 3a/1a4, B TOM 4YHCJIC, B cq)epe HpO(bCCCI/IOHaJII)HOI;'I
ACATCIIBHOCTHU.

1. [ToBTOpEHME OMpeaeNIeHNIT OCHOBHBIX IOHATHI TEMBI B (hOpME KOHTPOIBHOTO OMPOca U
MPOBEPKA CAMOCTOATEIILHOM paOOTHI 1O BHITIOTHEHHUIO IOMAIIHETO 3a/IaHHSI.
2. OnpenenuTs 001aCTH CYIIECTBOBAHUS U 00JIACTH 3HAYCHHH CIICTYIOIINX (DYHKITHIA:

a) y =\3x- x*; 6) y =log(x’- 4); B) y =sin(-/x)
HA 0oM T) y :m; n)y =log,log,x; e)y =
2. Pemuts 3amaunm [JI1, ¢.291]:

5.38(a, B); 5.39(a, 1); 5.40(a); 5.41(a) Ha dom 5.38(0, T); 5.39(0, 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. BeIUuCIuTh Mpeiemsl

Jx

sin srx




2 2 2 _
0l Sy Ol s w i
5. Pemmuts 3amaum [JI1, ¢.324 — 331]:
6.10(a, r, m); 6.11(T, 6); 6.23; 6.39 Ha dom 6.41;6.47; 6.49; 6.63; 6.69.
6. Pemuts 3amaun [JI1, ¢.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. luddepennmanbHoe UcUUCICHUE

3agsarue 1

Iesnb: 1aTh 3HaHUS MOJOKEHUN U3y4aeMOro Kypca U IpUBUTh HABBIKU IPUMEHEHUS
MaTeMaTH4YeCKUX METOJIOB PEIICHHUs 33]1a4, B TOM UucIie, B chepe npodeccuoHambHON
JIeSITENILHOCTH.

1. IToBTOpEHuUe onpenesaeHit OCHOBHBIX MOHATHI TeMbI B (hopME KOHTPOJIBHOTO OIpoca U
MIPOBEPKA CAaMOCTOSTEIbHON PabOThI IO BHITIOJIHEHUIO IOMAIITHETO 3a/1aHUS.
2. Pemmute 3agaum [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 (PYHKITHIA:
v =In(tgx®) Hadom y =5 +./(x- Inx).

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

6. Pemmuth 3amaun [JI1, ¢.389]: 7.125; 7.130; mna oom 7.126.

3agarue 2

Heanb: 1aTh 3HaHUS MMOJIOXKCHUN M3y4aeMOro Kypca ¥ MPUBHUTHh HABBIKKA TPUMEHEHUS
MaTeMaTHYECKUX METOJIOB PEIICHUs 3a/1a4, B TOM 4ucie, B chepe npodeccuoHaibHON
eITEILHOCTH.

1. [ToBTOpEHUE onpeneseHuii OCHOBHBIX MOHATHH TEMBI B (hOpME KOHTPOIBHOTO OIpoca 1
MIPOBEpPKa CAaMOCTOSATEIHLHON paOOTHI IO BHIMTOTHEHHUIO JOMAITHETO 3a/IaHHUS.

2. Pemmmuts 3agaun [JI1, c. 387]: 7.108; 7.110 Ha oom 7.109; 7.112.

3. UccnenoBarh GyHKIMU U IOCTPOUTH UX TpapuKu

2 1 2
a) y=——; 6) ¥ =x+— By =2xe 7; r)y="-- 2x*;
x -1 X 4
Ha oom
Il)y=3 X ;e) y=x"""(1-3x); &) y=x>+2J- x.

3x+1
4. Permute 3amauu [JI1, ¢.389]: 7.126; 7.131 ma oom 7.127;7.133.



Tema 7. UHTErpasibHOE MCUKCIIEHHE

3agarue 1

Heanb: 1aTh 3HaHUS MMOJIOXKESHUH H3y4aeMOTo Kypca ¥ MPUBHUTHh HABBIKA TPUMEHEHUS
MaTeMaTHYeCKHX METOJIOB PEIIeHUs 3a]a4, B TOM Yucie, B chepe npodeccuoHambHON
JIeSITENNLHOCTH.

1. [ToBTOpEHUE OmpeneseHuit OCHOBHBIX MOHATHH TEMBI B (hOpMe KOHTPOIHHOTO OIpoca 1
MIPOBEPKA CaMOCTOSITEILHONU PabOThI MO BHITIOJIHEHUIO IOMAIITHETO 3a/1aHuUs.
2. Haiitu HeonpeaeneHHble HHTETpajibl METOI0OM HENOCPEICTBEHHOIO HHTEIPUPOBAHUS

3x2 +1

dx 4x
a) J ) fmdx; na oom B) [e*5" dx

3. Pemuts 3agauu [JI1, ¢.560, 561]: 10.25; 10.34 na oom 10.32; 10.36.

4. Haiitu HeonpeIeICHHbIC HHTETPAJIbl METOJIOM 3aMEHBI IIEPEMEHHON
2x n’ x NG
a) f Tdx; 0) J‘l dx; Haoom B) J“idx.
1+x x

x+1

5. Pemmmats 3amaum [JI1, ¢. 561, 554 — 556, 566 — 568]:
10.41(B); 10.48; 10.55; 10.76 Ha oom 10.43; 10.46; 10.80; 10.90.

6. Haiitu HeonpeienieHHbIe HHTETPaJIbl METOIOM MHTErpupoBanus mo yactsm [JI1, c. 568 —
572]:

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

7. Haiitu HeompeneaeHHbIe HHTETPabl OT palMoHaNBHBIX Apooei [JI1, ¢. 573 — 577]:

10.127; 10.128 nHa dom 10.137; 10.140.

3andarue 2

Hennb: 1aTh 3HaHUA MMOJOKEHUN U3y4aeMOro Kypca U IPUBUTh HABBIKW TPUMEHEHUS
MaTeMaTHYECKUX METOJOB PEIICHUS 3a/1a4, B TOM 4ucie, B chepe nmpodeccuoHanbHOn
NCATCIIBHOCTH.

1. [ToBTOpEHUE ONpeeNIeHIT OCHOBHBIX MOHSATHI TEeMBI B (hopMe KOHTPOJIBHOTO OIpoca 1
MIPOBEPKA CAaMOCTOSITEITLHONU PabOTHI TIO BHITIOJTHCHHIO IOMAITHETO 3a/IaHU.

2. Beraucnute onpenenennsie uarerpanst [JI1, c. 635]: 11.32, 11.37, 11.50 wa dom 11.40,
11.43

3. Haiitu nmomanu ¢puryp, orpaHUYEHHBIX CISAYIOMNUMHA KPUBBIMHU:
a) y =-x’+3, y=0; 0)y =x’-2x, y=4x-x°
Haoom B)y =-x"+4x, y=2x;r)y=x>, y=vx,

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



5
“. dx dx
a) _;!:1+x2 » 0) (-)Il(x— 1
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

Hennb: naTe 3HaHUSA MTOJIOKECHUM U3y4aeMOro Kypca U IIPUBUTh 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 PSIOB M HAWTU UX CYMMBI

L+L+L+... o L+L+L+
12 23 3.4 MM AT 477710
3.

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

4, HccnenoBath CXOOUMMOCTD 3HAKOMOCTOSHHOTO YHCIOBOTO paaa

« 2n-1 . 1 «— 7!
) X o s 02 5w e

o In+5° - 2"

Ha 0om 1) le—le; a) 2

n Z-“” 1000"
1 7 e) [ °
0 ni e (n+1)! ] !

n

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

3andrue 2

Iesn: gaTh 3HAHUS MOJOKEHUN U3y4aeMOT0 Kypca U MPUBUTH HABBIKA MPUMEHEHUS
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 QyHKIMU B psii MakiopeHa U HalTH pauyc CXOIUMOCTH psijia:

sinx- x

a) f(x)=(1+x)"; naoom &) 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. ®yHKIHMH HECKOJIbKHX IepeMEeHHbIX



3anarue 1

Hennb: naTe 3HaHUS MTOJOKEHUM U3y4aeMOI0 Kypca U IPUBUTHh 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 yacTHBIC TPOU3BOAHBIE QYHKIUN ABYX 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 GyHKIMsS / nuddepeHimpyema, IpoBEepUTh CICAYIOIINE
paBeHCTBa:

oz Oz 2 2 2 oz Oz 2 y2
—-x—=0, z=f(x"+ — - xy—+y° =0, z =2+ .
Y o > J( Y) mnaoom x o Y o y Z =30 J(xp)

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

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

1
f(xay,Z) :ma M(l, 2> 1) Ha OOM f(x,y,z) =Xxyz, M(l, 1, 1) .

3anarue 2

He.m,: JaTb 3HAHUA MOJIOKEHU N HU3y4acMOTo KypcCa U IPUBUTH 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. HaliTi TOuKHM JTOKaJIbHOTO AKCTpeMyMa (YHKLUHU U POBEPUTH B HUX BBIIIOJHEHHE
JIOCTATOYHOI'O YCJIOBHSI 3KCTPEMyMa:

u=2x>- xy+2xz- y+y> +z°,

4. BbIYMCIUTD IBOMHBIE HHTETPAJIBI f f (x, y)dxdy no oonactu G , 3aJaHHOU
G

rpaHULIAMU
a) f(x,y)=xy, G:{y=0,y=x, x=I};
0) f(x,y) =x+y’, G: {y=x, y =x’}
naodom f(x,y) =x-y, G —tpeyronbuuk ¢ Bepmmnamu (1, 1), (4, 1), (4, 4).
5. Pemuts 3amaum [JI1, ¢.657, 658]: 11.159; 11.161 Ha oom 11.160; 11.162.

6. C nmoMo1ibto IBOMHOTO HHTETpasia HAaWTH IUIOIAb, OTPAHUYEHHYIO CIEIYIOINUMU
KPUBBIMH:

xy =1, x+y =25 pgoom y> =2x+1,y> =-2x+1,

Tema 10. In¢dpepenunaibabie ypaBHeHUS

3agsarue 1

Heanb: naTh 3HaHUA MOJTOKEHUN U3y4aeMOro Kypca 1 MPUBUTh HABBIKA 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 nquddepennnanbubie ypaBHEHHSI TIEPBOTO MOPSIIKA C Pa3ACSIOIIUMHUCS
MepeMEHHBIMHU
! 2xy2 LY 2 2
a)y =- — " Ha oom ©) ¥y +—=0; B) x’y - Jxcos’y =0,
x x

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

5. Haiitu obuue pemeHust quddepeHnnaibHbIX ypaBHEHUH TIepBOro MOpsiIKa

. 1 . 2 :
a) y + 2 == 0) v - 2xy =e* Hadom B) y +x'y =x",
X X

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

3andarue 2

Hennb: naTe 3HaHUS MTOJOKEHUM U3y4aeMOIo Kypca U IPUBUTHh 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 3amaum [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 nudhepeHnanbHbIX YpaBHEHUH BTOPOTO MOPSIKa
a) xy' +y =0; 6) y +3y =5x+1;
naoom B) Yy +2y =Bx+7)e’; 1) ¥ +) - 2y =8sin2x;
5. Pemuts 3agaum [JI1, ¢.723]: 12.108, 12.109 na nom 12.112.
6. Petuth 3amaun [JI1, ¢.723]: 12.114; 12.115 na gom 12.116.

Pa3znen 3 Teopusi BeposiTHOCTEH M MaTeMAaTHYeCKAsl CTATUCTHKA
Tema 11. CayuaiiHble cOObITHUS

3anarue 1

Henanb: naTh 3HaHUA MOJTOKEHUN U3y4aeMOro Kypca U NPUBUTh 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 xonmozp! kapt (36 kapT) Hayady BBIHUMAIOTCS OJHA KapTa. HaliTh BeposTHOCTh
TOTO, YTO OHA OKAXKETCS TY30M.

0) YeTslpeMm urpokam pasgaercs NopoBHy konoza u3 36 kapt. Onpeaesnuts BEposITHOCTD
TOTO, YTO Ka)KJbli UIPOK MOJYYHJI KaPThl TOIBKO OJJHON MacTu?



Ha 0om
B) B ypne 30 mapos: 10 kpacHbIX, 5 cunux u 15 6enbix. Hailtu BepoATHOCTb MOSBICHUS
I[BETHOTO I1apa.
r) 13 xonoap! kapt (36 kapT) Haynady BBIHUMAIOTCS TpU KapThl. HaiiTu BeposSTHOCTD
TOTO, YTO CPEIN HUX OKAXKETCS TOJIBKO OJIUH TY3.
3. Pemmts 3agaun [J12°, ¢.61 — 62]:

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

4. Cpenu 25 CTYACHTOB, U3 KOTOPBIX 15 feByIIeK, pa3bIrpbIBalOTCs 4 NpUTiallieHUs: Ha
JUCKOTEKY, TPUUYEM KaXIbIil MOKET BBIMTPATh TOIbKO OJiH OmieT. KakoBa BEpOSITHOCTh
TOTO, UTO Cpeau obOamaTeneii Ounera OKaxxyTces a) TOJNbKO JIEBYIIKH, 0) TOJIBKO FOHOIIN?
Ha 0om

KakoBa BeposITHOCTB TOTO, UTO Cpenu obnaaaTesnel Ounera OKaKyTCs IBE JEBYILIKU U IBOE
FOHOILIEH?
5. Cpemu 15 namnouek 4 cranaaptaeie. OnHOBpEeMEHHO OepyT Haydady 2 namrodku. Haitu
BEPOSTHOCTH TOTO, YTO XOTS OBI OJJHA U3 HUX HECTAHapTHASI.
3ansitie 2
Ienn: 1aTh 3HAHWS MOJIOKEHUH U3y4aeMOro 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 miomanpo 16 KB. KM HaXoAUTCA 00BEKT NPOTUBHUKA. /|11 ero oOHapykeHus
BbICJIaHA pa3BebIBaTenabHas rpymmna. OueHuTs 3¢p(HeKTUBHOCTh NEUCTBUS
pa3BeAbIBATEILHON TPYIIIBI Uepe3 1 yac BeACHMs pa3BEaKHU, €CIU €€ CKOPOCTh
nepeBUKEHUS B pailoHe coctaisieT 3 km/dac npu 3¢ (GHeKTUBHOM paaunyce oOHapykeHus |
KM.

Ha 0om

KakoBa BepoSITHOCTB TOT0, YTO Hay/iayy OpOII€HHasl B KPYT TOYKa OKaXXETCsS BHYTPU
BIIMCAHHOTO B HETO PAaBHOCTOPOHHETO TPEYroJIbHUKA?
3. Pemnts 3agaum [J12, c.61]:

1.40; 1.41;1.46 na oom 1.42;1.44.

4. Y4acTHUKH XepeObEBKH TAHYT U3 SIIMKA )XKETOHBI ¢ HoMepamu oT 1 1o 100. Haiitu
BEPOSATHOCTH TOTO, YTO HOMEP MEPBOTO, HayJady U3BICUCHHOTO KETOHA, HE COIACPKHUT
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 cTyaeHTOB, U3 KOTOPBIX 9 ydarcs Ha «OTIM4HO». B npyroii — 16
CTY/IEHTOB, U3 KOTOPBIX Ha «OTIAMYHO» yuyaTcs 4. 13 kax 10l rpyImisl ciaydaiiHbIM 00pa3zoM
BbIOpaIN M0 OIHOMY CTY/EHTY. KakoBa BEpOSATHOCTH TOT0, YTO a) KaXKAbIH U3 HUX YUUTCS Ha
«OTIMYHO»; 6') 00a ydarcs Ha «OTIUYHO»?

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 na dom 1.33a; 1.69; 1.70.

4. Io pe3ynpTaTtaM MPOBEPKH 3aYETHBIX paOOT OKa3aJI0Ch, YTO B MIEPBOM TPYIIIE MOTYUHIN
3aget 20 ctyzneHToB u3 30, a Bo BTopoii 16 n3 32. KakoBa BEpOSITHOCTb TOT0, YTO Hayauy
BbIOpaHHAs 3a4TeHHAs pab0Ta MPUHAIIIC)KUT CTYCHTY MIEPBOM IPyTIITBI?
5. JIBa cTpesnka caenaiy 1o OJHOMY BBICTPEIY B O/IHY U Ty K€ MUILIEHb. BeposTHOCTH
IIONa/IaHusl B MUALIEHb JUIS IEpBOro crpeinka paBHa 0,6, a s Broporo — 0,4. B mumenun
OKa3ajach OjiHa MPOOOUHA.

Haiitu BeposITHOCTB TOTO, YTO MPOOOMHA PHUHAJIEKUT IEPBOMY CTPEJIKY.

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 BeposiTHOCTH TOTO, YTO MPOOOUHA MPUHAIEKHUT 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 N3y4aeMOTro Kypca U IPUBUTh HABBIKU 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 MpeIIpUsATHIA.

4. B unctutyre oOy4aercs 730 cTyneHTOB. BepoSTHOCTh TOTO, UTO JICHb POXKICHUS
CTYJICHTa TIPUXOJUTCS Ha ONPEICIICHHBIN JCHb To/a, paBHa 1/365. Haiiti Hanbomnee
BEPOSITHOE YHCIIO CTYICHTOB, 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
BEPOSTHOCTDH TOTO, UTO MPHU Pa3MELIEHUH 25 THICSIY JUCTKOB YHCIIO 3aKa30B Oy/ieT paBHO 48.

Ha oom

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

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

Tema 12. CnyuyaiiHble BeJTMUYMHBI

3anaTue 1
Iennb: nate 3HaHUSA MOJIOKEHUM HM3y4aeMOro 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 CTYAEHT CJAaCT CEMECTPOBBIM 3K3aME€H B CECCHUIO0 I10
nucturinHaM A u b, paBabl cootBeTcTBeHHO 0,7 1 0,9. CocTaBUTh 3aKOH pacupeencHus
YHClla CEMECTPOBBIX IK3aMEHOB, KOTOPbIE CIACT CTY/IEHT.

0) [lana ciyyaitnas BenmuunHa X: xi D) 1 2
Halitu  3akoH  pacrpeneneHus Di 0,5 0,3 0,2
clly4yaiHbIX BenuuuH: 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 3eMJIssHUKM paBHa 0,2.
CocTaBUTh 3aKOH pACHpENENeHUs] YHCIa KyCTOB 3E€MIIIHUKH, 3apaKEHHBIX BHPYCOM, U3
YETBIPEX ITOCAKEHHBIX KyCTOB.

0) KinnenTsl 6aHka, He CBSI3aHHBIE JIPYT 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 3TON CIIy4alHOU BEIVYMHBI.

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
CIIy4ailHOM BEJTMYUHBI.



Ha oom

r) Ctpenok BezeT cTpenb0y Mo Ieu ¢ BEPOSTHOCTHIO MOMAAaHus MIPU KaXKIOM BBICTpEe
0,2. 3a kaxzaoe momnajgaHUe OH MOJY4YyaeT 5 OYKOB, a B CIy4yae IMpPoMaxa OYKOB €My He
HauucsoT. COCTaBUTh 3aKOH PACTPENEICHUS] YMCIIa OYKOB, IONyYEHHBIX CTPEIKOM 3a 3
BBICTpEIIA, U BRIYUCITHTh MAaTEMAaTUICCKOE OXKHJIAHUE ITON CITyYIallHOW BEJTUIHHEI.

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 yraJpiBaHuu. HaiiTu MaTeMarndyeckoe OXKHJIaHUE U JUCIEPCUI0 STON
CITy4aliHON BEIUYHMHBI.

e) Haiitu 3akoH pacmpezeneHusi 4yuciia MaKeTOB TPEX aKIUH, MO KOTOPHIM BIAJeNblieM
OyIeT MONy4YeH JIOXOM, €CJIM BEPOSATHOCTH IMONYyUYEHHUsS J0XOAa MO KaXKAOMY M3 HUX paBHA
cootBerctBeHHo 0,5, 0,6, 0,7. HailiTu MaremaTHueckoe OXUAAHUE U JAUCIEPCUI0 JaHHOU
CIIy4aifHOU BEIMYMHBI, TOCTPOUTH (DYHKITUIO pACIIPEICICHHUS.

k) /IBa cTpenka caenany 1o /Ba BbICTpelia M0 MUIICHU. BeposTHOCTD momnaianus B MUIICHb
uis meporo crpenka paBHa 0,6, mis Broporo — 0,7. HeoOxomumo: cOCTaBUTH 3aKOH
pacnpeniesieHusi OOIIETO YMCia TMOTMAIAHNH; HaWTH MaTeMaTHYecKoe OKHMIAHUE W HCIIEPCUIO
ATOW CITyYallHOW BEJIMYMHBI.

3ansrue 2

Henb: nare 3HaHUS TMOJIOKEHUM H3y4yaeMoro Kypca M TNPUBUTH HABBIKM IPUMEHEHUS
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 (PYHKIHIO
pacrpeieNieHus] CIy4YailHOW BETHYWHBI, BBIPAXKAIOIICH YUCIIO OCNBIX TBO3MUK CPEOH ABYX
OJTHOBPEMEHHO B3SITHIX.

0) DK3aMeHaToOp 3a/aeT CTYACHTY BOIPOCHI, TOKa TOT MPaBWIBHO oTBeuaeT. Kak Tonbko
YHCIIO TPAaBHIBHBIX OTBETOB JOCTUTHET YETBHIPEX JHOO CTYISCHT OTBETUT HENPABHIILHO,
9K3aMEHATOp MpEeKpallaeT 3a/1aBaTh BOMPOCHL. BeposSTHOCTh MPaBUILHOTO OTBETA HA OJUH
BOIIPOC paBHa 2/3.

CocTaBuTh 3aKOH pacrlpeesieHus Yucia 3aJaHHbIX CTYAEHTY BOIPOCOB.

B) /laHbl 3aKOHBI paciipeielieHus IByX HE3aBUCHUMBIX CIIy4alHbIX BeauuruH X u Y-

Xi

0

1

3

Pi

0,2

0,5

D]

Xi

2

3

Pi

0,4

9

HaiiTn BepoOsAITHOCTH, ¢ KOTOPBIMH CJIy4aiiHble BeJIMYMHbI NPHHUMAIOT 3HaYeHHE 3,
a 3aTeM COCTaBHMTb 3aKOH paclnpeneeHHus cJay4aiiHoi Beau4nHbl 3X - 2Yu nposepurh
BBINIOJIHEHHE CBOMCTB MAaTEMATHYECKUX OKHAAHUN U JUCIIEPCHIA:

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

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




Haiitu ycinoBHY0 BEpOSTHOCTH COOBITHS X< 5 mpH ycioBuu, 4ro X > 2.
Ha 0om

a) Kaxnplii moctynmaromuii B MHCTUTYT JOJDKEH charh 3 3K3amMeHa. BeposTHocTb
ycrnenrHo cnaun nepBoro sk3amena 0,9, Broporo — 0,8, tpersero — 0,7. Cnemyromuit
9K3aMEH MOCTYIAIOIINKI CIAET TOJIBKO B CITydae YCIENTHOW cinaun npeasiaymiero. CocTaBUTh
3aKOH pachpenesieHus] Yucia dK3aMEHOB, CIABaBIIMXCS MOCTYMAIONMM B WHCTUTYT. HailTu
MAaTeMaTUYeCKOE OKUJIaHHUE ITOU CIIy4YalHON BEJIMYUHBI.

e) Cnyuaiinple BenMYMHBI X W Y HE3aBUCUMBI M HMMEIOT OJWH WU TOT JK€ 3aKOH

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

CocTaBUTh 3aKOH paclpeiesIeHus CIly4alHbIX BeauunH 2X u X+Y.
Yoenutscs B ToM, uto 2X # X + ¥, Ho M[2X]=M[X + Y].

)K) Ha ABYX aBTOMAaTUYCCKHUX CTAHKaX NPOU3BOAATCSA OAUHAKOBBIC U3CIINA. I[aHBI 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 Yi 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 CITyYalHbBIX BEJIMYMH.

3) Cnyuaiinbie BeIMuuHbl X, X, HE3aBUCUMBI M UIMEIOT OIMHAKOBOE pacIipe/ieieHHe

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

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

3anaTtue 3

Henb: nate 3HaHUSA MOJIOKEHUM H3y4yaeMOro Kypca W IPUBHUTh HABBIKU MPUMEHEHHS
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) CnyuaitHas BennuuHa X, cocpefoTodeHHas Ha uHTepBaie (1;4), 3aqaHa KBagpaTUIHON
¢ynxumeii pacnpenenenus F(x) = ax? + bx + ¢, umeromeli MakcumMym npu x = 4. Haiitun
napameTpsl @, b, ¢ U BBIYUCIUTH BEPOSTHOCTh NMOMAJAHUS CIy4ailHON BelIWYMHBI X B
uHTEepBal [2;3].

0) CiyuaitHas BenmuurHa X 3a/1aHa (PyHKIMEH pacripeiesieHuUs:

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;
H npu X > 0.

B) [lana Qpynkuus f (}C) - _
1Cre”

[Tpu kakom 3HaueHuu napamerpa C 3Ta QyHKIUS ABISIETCS MJIOTHOCTHIO pacHpenesieHus
HEKOTOPOU HENPEPHIBHON CIIy4aiiHON BENUUYUHBI X7
Haiitn MmaTeMaTuyeckoe OKUAAHNUE U TUCIIEPCUIO CIIyYalHOW BEJIMYHUHBI X.

3. Pemuts 3anauu:

a) Texymias neHa akuu MOXKET OBITh CMOJICJIMPOBAHA € MOMOIIBIO HOPMAJIBHOTO 3aKOHA
pacnpeeneHuss ¢ MareMaTMYeCKUM OXUAAHMeM 15 y.e. M CpeagHUM KBaJpaTUYeCKUM
otkionenuem 0,2 y.e.

Haiitu BEposITHOCTB TOTO, UTO II€HA aKIuK: a) He Boime 15,3 y.e.; 6) He Huxe 15,4 y.e.; B)
ot 14,9 no 15,3 yee. C mnomotuipio npaBujia TPeX CUTM HAaWTH T'PaHUIIbL, B KOTOPBIX OyIeT
HAXOJIUTHCS TeKylIasl [IeHa aKIIUU.

0) KopoOxku ¢ koH(eTaMn yImaKoBBIBAIOTCS aBToMaTndecku. X cpemnss macca paBHa 540 T.
N3BectHO, uTO Macca KOpoOOK ¢ KoH(peTamMH HMMeeT HOpMalbHOE pacrpeneneHue, a 5%
KOpOOOK UMEIOT Maccy, MeHbIryto 500 1. KakoB npoiieHT KopoOok, Macca KoTopsix: MeHee 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) Cnyuaiinas BenmuuumHa X pacrnpesesieHa 10 HOPMajdbHOMY 3aKOHY C  HYJIEBBIM
MaTEMaTHYECKUM OXHUJAAHUEM. BeposSTHOCTH TMOMajgaHusl 3TOW CIyYalHOW BEJIMYMHBI Ha
otpe3ok ot -1 mo +1 paBna 0,5. HaiiT BbIpa’keHHS! TUIOTHOCTH BEPOSITHOCTH W (DYHKITHH
pacrpeneseHus CIIy4ailHoW BeJIMYUHBI X.

4. Pemnts 3agaun:

a) Otnenenne OaHka oOciyxuBaeT B cpeaHeM 100 knweHToB B JeHb. OIICHHUTH
BEPOSATHOCTH TOTO, UTO CETOJHSI B OT/IETIeHUH OaHKa OyaeT o0ciayxeHo: 6osee 150 KIMEeHTOB;
He Oonee 200 KIMEHTOB.

0) DnexkTpocTaHuusa oOcayxuBaeT ceTb Ha 1600 31eKTpoIaMIl, BEPOSITHOCTh BKJIIOYEHUS
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, UCTIONB3YsI CIICACTBUE U3 UHTETPAIBLHON 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 paboTocmocoOHBIX kHTENEH ropoaa Oyaer B peaenax ot 9 go 11%.



r) [lo omeiTy paGoThl CTPaxoBOW KOMITAaHWHM, CTPAXOBOW CIy4ail MPHUXOJUTCS HA KaXIbIH
AT 1oroBop. OLEHUTH ¢ NTOMOIIIBI0 HepaBeHCcTBA UeOblleBa, CKOIbKO JOIOBOPOB CIIEIYET
3aKJIFOYMTh, YTOOBI ¢ BepOSATHOCTHIO 0,9 MOXKHO OBLIO yTBEpXkIaTh, YTO JIOJSI CTPAXOBBIX
ciydaeB oTkioHuTcs ot 0,2 He 6omnee yeMm Ha 0,01 (1o momymro).

Tema 13. OcHOBBI MAaTEeMATHYECKOM CTATHCTHKH

3anaTue 1

Henb: nath 3HaHUS MOJI0KEHUN U3y4aeMOro Kypca U IPUBUTh HaBBIKU IPUMEHEHUS
MaTeMaTHYeCKHX METOJIOB PEIIeHUs 3a]1a4, B TOM 4ucie, B chepe npodeccruoHaibHON
JESTEIbHOCTH.

1. [ToBTOpEHUE onpeneNeHI OCHOBHBIX MOHATHI TeMbI B (hoOpME KOHTPOJIBHOTO OIpoca U
MIPOBEPKA CAaMOCTOSITeILHON PabOThI IO BHITIOJTHEHUIO IOMAIITHETO 3a/1aHU.

2. IlpeacTaBuTh NaHHYIO BEIOOPKY B BUAE CTATUCTUYECKOrO psiaa. [locTpouTh moauroxn
4acToT (4acTOCTEH).

17 132125029 [22 1911|2532 211817 ]26[25][32]19 ]

Ha I0M

51817 [s5[9[4[a4]6[3[5][6[8[4a4[5[7[8]5]

3. ITo naHHO# BEIOOPKE MOCTPOUTH TpadHK dIMIUPHUESCKON (DYHKIIUH pacrpeneIeHusI.

1 | 3] 8]17] 614l 6] 9] s ol2l1z]le] 7] 8] 6]

Ha JIOM

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

4, HOCTpOI/ITB THCTOrpaMMbI HaCTOT U OTHOCHUTECIIbHBIX YaCTOT paCpCACICHUA:

HNurepBan 2-5 5-8 g8—-11 11-14
Yacrtora 9 10 25 6

5. Haiitu BbIOOpOYHOE CpeHEee U BHIOOPOUYHYIO AUCIIEPCHIO (CMEIIEHHYIO U
"ucrpaBiIeHHY0" ) BApUAIIMOHHOTO PsiJia, COCTABICHHOTO MO JaHHBIM BapUAHTOB 3a/1a4H 2.

3ansaTue 2 (B KOMIIBIOTEPHOM KJIacce)

Lesn: 1aTh 3HAHUS TOJIOKEHUH N3y4aeMOT0 Kypca U PUBUTH HABBIKH TPUMEHECHHUS
MaTeMaTUYeCKUX METOJIOB PEUICHHUS 3a]1a4, B TOM YHclie, B cepe mpodhecCHOHATLHOU
NeSITEIbHOCTH.

1. IToBTOpEHUE ONpeaeIeHU OCHOBHBIX MTOHATHI TeMBI B ()OpMe KOHTPOJIILHOTO OIIPOca U
IPOBEpPKa CaMOCTOSTEIbHON PaOOTHI IO BHIIOJHEHUIO JJOMAIITHETO 33 JaHMUS.

2. Jlnst 3a1aHHON BBIOOPKHU

13|18 ]17]6]14l6]9][5]9]12]17]6]7]8] 6]

Ha oom

617|815 5]10]13][17]4]14]14]16] 7 ]17] 8 |

C UCIIOJI30BaHNEM MacTepa (QYHKIIMHA U MaKeTa aHaJIu3a MOCTPOUTHh BapUAITMOHHBIN 1

CTaTUCTUYECKUH PsiJI, CTATUCTUUECKYIO TaOJIUILY; TOJIMTOH YaCTOT, KyMYJISITY U
SMIOUPUYECKYIO QYHKIMIO pacIpeesICHUs; HAUTH CPEAHIO apu(PMEeTHIECKyI0; MeIuaHy



Me; Moy Mo; THCTIEPCHIO; CpeHEE KBAAPATHUECKOE OTKIOHEHHUE; KOA(D(DUITUEHT
BapuaIyu; Ko3(Q(UIIMEHT aCHMMETPUH U IKCIIECC.

3. Pemuth ¢ ucnonp3oBaHueM Mactepa GyHKIUH 1 makera aHanu3a 3agady 8.11 [J12, ¢.285];
Ha 0oom pewmnTh 3amavy 8.12 [J12, c.285].

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH: IPUMEHEHUE BBIYMCIUTEILHON TEXHUKH C
COOTBETCTBYIOLIUM MPOTrpaMMHBIM 00€CrieueHnEeM U MYJIbTUMEIUHHON anmnapaTyphl.

3anaTtue 3
Henb: nath 3HaHUS MOJI0KEHUN U3y4aeMOTro Kypca U IPUBUTh HaBBIKU IPUMEHEHUS
MaTeMaTHYeCKHX METOJIOB PEIIeHUs 3a]1a4, B TOM 4ucie, B chepe npodeccuoHambHON
JESTEIbHOCTH.
1. IToBTOpEHUE onpeaeaeHUi OCHOBHBIX MTOHATUI TeMbl B (hOpMe KOHTPOJILHOTO OIIPOca U
MIPOBEPKA CaMOCTOATENILHONU PaOOTHI IO BHIMOJHEHUIO JOMAIITHETO 33 JaHMUs.
2. B ropoze pabdoraet N = 30000 uenosek. IIpu Bei6opounoM omnpoce n = 600 paboTaromux
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) rpaHMIlBl TOBEPUTEIBHOTO HHTEPBAJa JJIs YUCIa padOTAIOIIMX C BBICIIIM
o0pa3zoBaHueM (7151 JOBEPUTEIBHBIX BEpOSITHOCTEH, paBHBIX 0,95 1 0,99).

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

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

Tema 14. IIpoBepka cTaTHCTHYECKHX THIIOTE3

3anstue 1 (B KOMIIBIOTEPHOM KJIacce)

Heab: 1ath 3HAHUS MOJOKEHUH M3y4aeMOro Kypca U IPUBUTH HABBIKU IPHUMEHEHUS
MaTeMaTHYEeCKUX METOJIOB PEIICHH 3aja4, B TOM yucie, B chepe npodeccrnoHambHOMI
JeATELHOCTH.

1. [ToBTOpEHUE ONpeIeICHIT OCHOBHBIX MOHSATHI TEeMBI B ()OpME KOHTPOJIILHOTO OIpoca U
IIPOBEPKA CaMOCTOSITEIbHONU PabOThI IO BHIIIOJIHEHUIO IOMALITHETO 3a/1aHuUS.

2. Pemuth ¢ ucnosnbp3oBaHHEeM MacTepa (GyHKIUI 1 HAJCTPOMKHU «ITaKeT aHAIN3a TaHHBIX)
3agaun 10.2; 10.16 [JI2, ¢.343, 375].

OO0pa3oBaTe/ibHbIE TEXHOJIOTMU: TPUMEHEHNE BBIYUCIUTEIbHOM TEXHUKH C
COOTBETCTBYIOIUIIM MPOTPaMMHBIM 00eCIieYeHnEM U MYJIbTHMEIUHHON anmnapaTyphl.

3ansTue 2 (B KOMIIBIOTEPHOM KJIacce)

Lenb: nath 3HaAHMS MOJIOKEHUH U3y4aeMOro Kypca U IPUBUTh HABBIKW IPUMEHEHUS
MaTeMaTHYeCKHX METOJIOB PEIICHUs 3a]ad, B TOM 4uclie, B chepe mpodeccHoHaIbHON
JESTEIIbHOCTH.

1. I[ToBTOpEHue onpenesaeHit OCHOBHBIX MOHATHI TeMbI B (JOpME KOHTPOJIILHOTO OIpoca U
MIPOBEPKA CAaMOCTOSITEIbHONU PabOThI IO BHITIOJIHEHUIO IOMAIITHETO 3a/1aHuS.



2. PemuThb ¢ UCTIONB30BaHUEM MacTepa (GYHKUUH U HAJCTPOHKHU «IAKET aHAJIN3a JAHHBIX)
3ajauy:

Ha nByx 3aBogax no ounctke Toruma (B uaunane u Texace) npoBeneHo no 12 npoBepok
HAJIM4HS IpUMeceil (MI/T) B BBITYCKAaeMOM MPOYKIIUH.

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

Honaraﬂ, 4YTO KOJIUYECCTBO HpI/IMeCGﬁ (BeC) MNOAUYUHACTCA HOPMAJIIbHOMY 3dKOHY, Ha
YPOBHC 3HAUMMOCTHU O = 0.05 BBISICHUTDH, MOXKHO JIM CYHUTATh, YTO KAYECTBO OYHMCTKHU
TOILIMBA Ha 3THUX 3aBOJax oauHakoBo. Ha YPOBHC 3HAYMMOCTH O = 0.05 BBIICHUTD BIUSHHE
MCCTOITOJIOKCHU A 3aBOJa Ha CPECAHCC 3HAUYCHNEC BECA HpHMGCGﬁ.

OO0pa3zoBaTe/ibHbIE TEXHOJIOTMH: IPUMEHEHNE BBIUUCIUTEILHON TEXHUKH C
COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00ECTICYCHUEM H MYJIbTHMEIHIHON anmaparyphl.

Ta0nuua BapuaHTOB KOHTPOJIbHBIX padoT

3aoaua 1 2 3 4 5 6 =
M::op:::ﬂma Homepa eapuanmoe 3a0au

1. 1 1 1 1 1 1 1
2. 2l 2212121212
3. 30 3|3 |3 ]3] 3|3
4. 4 4 4 4 4 4 4
> 5 0555|555
6. 6 | 6 | 6 66| 6|6
7. AERERERERERE
8. 8 | 8 | 8| 8| 8 | 8 | 8
9. ol ol oo o] o] o
10 10 | 10 | 10 | 10 | 10 | 10 | 10
11. 1| 2] 3] 415 1
12. 2 | 3] 4] 5|6 2
13. 30 4| 5| 6 | 7 3
14. 4 | s | 6| 7| 8 4
15 s e | 7|89 |10]s5
16. 6 | 7| 8|9 10| 1|6
17. 70 8 [ 9 10| 1 EE
18. 8 | 9 | 10| 1| 2] 3] 8
19. 9 | 10 | 1 2 3 4 9
20 10 1 2 3 4 5 10
21 30 5| 7| 9| 2 1
22. 2 1 5| 719 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. 7 8 9 10 1
32. 2 8 9 10 1 2
KonTpoJsbHoe 3a1anue
3apauya 1. VccnenoBaTh CXOAMMOCTD YHCIOBOTO psijia
Bapmuanr 1 Bapuanr 6
& 3n’ +2n < n!3"
%' n+5n-5 %‘ n"
Bapmuanr 2 Bapuanr 7

ﬂz

%ln@l+%H H”"'IH

0 0 7
Z 3’1

n=l

Bapuanr 3 Bapuanr 8
2 I n>+7 < 10"
%n5+12 %:12”+n2
Bapuanr 4 Bapuanrt 9
s 1 00 3"
nZ:l' ln(n +3) nZ:l' n(3n _ 4)
Bapuanr S Bapuanr 10
< 1 < 1
HZ:I' Nrd In(n +1) % Jn’ In(n +1)

3agauva 2. VccnenoBarh QyHKIIMM HA 3KCTPEMYM

Bapuanr 1 Bapuanr 6
z=xy*(2- x- y) z=x’y"(1- x- y)
Bapuanr 2 Bapuant 7

z=xy>(1- x+y) z=x"y>(1- 2x- y)




Bapuanr 3 Bapuanr 8

y y
z=e2(x* +y) z=e(x’- y)
BapuanT 4 Bapuant 9
z =e*(y° - 2x) z =e*(y* +2x)
Bapuanr S Bapuant 10
z =xy- In(x +y) z=-xy- In(x- p)

3anauya 3. Haiitu obmee pemenne nudpepeHInaIbHOr0 ypaBHEHHUS TIEPBOTO MOPSIIKA

Bapuanr 1 Bapmuanr 6
2xyy - y>+x =0 .4

vy v =2yeely

Bapuanr 2 Bapuanr 7

y'+Z=xeX/2 xy -y =y’

X
Bapuant 3 Bapuant 8
oty =t y- v =e
X

Bapmuanr 4 Bapuanrt 9
xyy =1- x* y' - 2xyp =e*

Bapuanr 5 Bapuanr 10
vy +x =1 2x%yy +y° =2

3aoaua 4. B oonom cocyoe naxooamca b, oenvix u 4, uepnvix wmapoe. Bo emopom — b, 6envix
u 4, uepnvix. bpocarom oea kyouxa. Ecnu cymma oukos, évinasuiux Ha 6epXHUX CPAHAX,
menvute 10, 6epym wap u3 nepeozo cocyoa, eciu 6onvuie unu paeua 10— uz emopozo.

Bapuant YciaoBue 3agaun
BeinyT Oenblif map. KakoBa BeposiTHOCTb
bi=7, 4= 6; b,=5; 4=
1 9 TOTO, YTO CyMMa OYKOB ObljIa HE MEHbIIIE
10?7
Bi=7: U= 6; By= 5: Uy = BriayT uepHsbi map. Kakoa
1— 1— 2 2
2 9 BEPOATHOCTbH TOTO, YTO CyMMa OYKOB
ObL1a MenbLIe 10?
Bi=6: U,=5: By=7: Uy= BrinyT Oenblif map. KakoBa BeposiTHOCTD
1— 1— 2 2
3 9 TOT0, 4YTO CyMMa OYKOB Oblila MEHbIIIE
10?
Bi=7-U=5 By=9: U,= BrinyT uepnsbiii map. Kakosa
1— 1— 2 2=
4 6 ’ ’ ’ BEPOATHOCTH TOT'0, YTO CYMMa OYKOB
blJIa HE MEHBII ?
Obuta He MeHbIue 10?
5 bi=5;4,=6; 5,=9; U,= | BeinyT uepHslii map. Kaxkosa
6 BEPOSATHOCTH TOTO, YTO CyMMa OYKOB




Obu1a He MeHbIe 10?

b= 5, q,= 9, b;= 7, q,=

BoinyT Genbiii map. KakoBa BEposSITHOCTh

6 6 TOTO, YTO CyMMa OYKOB ObL1a MEHBIIIC
10?
BrinyT uepnbiii map. KakoBa
7 bi=5;4,=7; b= 6; Y,=9 | BepOSITHOCTb TOTO, UTO CYMMa OYKOB
ObL1a He MeHbIe 107?
BrayT Oenbiii map. KakoBa BeposITHOCTD
Bl=5;q1=7;B2=9;q2= Y P P
8 6 TOTO, YTO CyMMa OYKOB Obllla MEHbBIIIE
10?
Y — 0. 1 — . v | BeiayT OGenbrit map. KakoBa BepoSITHOCTh
bi=4;,4,=8; b,=9; 4,=
9 p TOTO, YTO CyMMa OYKOB ObLTa MEHBIIIE
10?
BremyT uepnsbrii map. Kakosa
51:8;q1:4;E2:6;q2: Y p p
10 BEPOSITHOCTh TOTO, UYTO CYMMa OYKOB

9

Obu1a HEe MeHnbIe 10?

3apaya 5. CuaydaiiHas Bequ4yuHa X 3aJaHa IUIOTHOCTHIO pacnpeae/ieHUsi BEPOSATHOCTEM
(cm. rpa¢puk). Iloctponts rpaguk GyHKOMH pacnpele/ieHHsl BepPOSITHOCTeH, HalTH
MaTeMaTH4ecKoe 0KMJAaHue M JUCIIePCUIO CIYYAHHON BeJIMYHHBI.

A

f(x)

d
> X
a b c
Bapuanr a b c d Bapuaunrt a b c 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

3agauya 6. IIpencraButh AaHHYIO BBIOOPKY B BHJI€ BapUalMOHHOrO psaja. [TocTpouts nmoauroxn
YaCTOT, TUCTOrpaMMy U IpauK SMIUPUIECKON (PyHKIIMK pacnpeneaeHHUs.

Bapuant Bri0opka
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 9 110 |12 ]| 6 7 2
4 501 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
6 301 40 | 35 | 70 | 30 | 90 | 30 | 30 | 60 | 50 | 50 | 85 | 60 | 45 | 45
7 55150 | 55 130 60|40 | 75 |8 | 70|40 | 80 | 35|80 |35] 75
8 80| 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 |45/ 40 | 3550|7040 [35]80 |60 4050 [35] 70| 85 | 25 |

Haiiti Mmozy, Mmenuany, cpeiHee U AUCTIEPCHIO (CMEIIEHHYIO U HECMELICHHYIO).

3anpaua 7. [lepen BeiOOpamMu B ropojie ObLIO OMPOIICHO A YeloBeK. M3 HUX k YelmoBeK OTaaiu
MPEANOYTeHHE HbIHEITHEMY M3py. Ha Kakoe KOIM4ecTBO rojloCOB MOXKET PacCUUTHIBATh M3p Ha

BbIOOpax, ecau Bcero B ropoje N uzbupareneil (BBIYUCIUTH C JOBEPUTEILHONW BEPOSTHOCTHIO
0.95 1 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. OueHo4HbIe cpeacTBa ANsA NPOMEXYTOYHOM aTTecTauumu.
Ilpomericymounan ammecmayus CTYJICHTOB OCYIIECTBISIETCS B (OpME KOHTPOJILHOU H
JK3aME€Ha B COOTBETCTBHUH C COJACPIKAHUEM U CTPYKTYPOH NUCHMIUIAHEI (1.5 Tabmuna 4).
KontponpHas pabota, 3aBepiiaromiasi 00yuyeHHE CTYJICHTOB B MIEPBOM CEMECTPE, MPOBOAUTCS
B IMCBMCHHOM BHUJEC 110 BapuaHTaM, BKIIIOYAIOIIKWM CEMb 3a/1a4 110 IIEPBOMY U BTOPOMY pasacjiaM
(tembl 1 —4 1 5 — 7 COOTBETCTBEHHO).

OKk3amMeH IMPOBOAUTCH 110 ouneram. B BKSaMeHaHI/IOHHHﬁ ouier BXOIAT ABa TCOPCTHUUCCKUX
BOIIpOCa M OJHa 3aJia4a H3 YHCJIa BKJIKOYCHHBIX B IIJIAHBI TIPAKTUYCCKHUX 3aHATUN U
KOHTPOJIBHBIC 3aIaHUs.

Tpebosanus K YpOBHIO O0CB0€HUA  OUCYUNIUHLL  BKAIOUAIOM  3HAHUE  ONpeoeneHuti
paccmampusaemvlx NOHAMUU, NOHUMAHUE OPMYIUPOBOK U UOell OOKA3AMENbCE UCHOIb3YeMbIX
meopem, 3HAHUe OO0KA3AMENbCME OCHOBHBIX MeopeM, U3NA2AeMblX HA JIeKYUsX, Y8epeHHOoe
glladeHue Memooamu peulenus 3a0ay, CoOOepHCAUXCs 8 NIAHAX NPAKIMULECKUX 3AHAMUL.

Ilepedenn 3a1a4 It KOHTPOJILHOI padoTsl (1 cemecTp)
BapuaHThl KOHTPOJIBHBIX PAa0OOT (OPMHPYIOTCS M3 TEpedHs ACCATH 3ajad MO0 KaKIOMy
paszzeny v TeMaM JAUCHUTUTHHBIL.

Paznea 1. JInneiinas aaredpa ¢ 3j1eMeHTAMH AHAJIUTHYECKO reoMeTpUM

(Ttembr 1 - 4)
1. Haiitu onpenenurens npoussenenus apyx marpun det(A -D) u det(A4 -D™').
-4 1 -1 g-4 1 -1
BapuanT 1 A=p0 2 37 D=0 2 37

s -2 1f fo o af



Bapuanr 2

Bapuanr 3

Bapuanr 4

Bapmuanr S

Bapuanr 6

Bapuant 7

Bapmuanr 8

Bapuanr 9

BapuanTt 10

H3 0 1
A =0 2 -1q

2. HaiiTu paHr MaTpuisI.

Bapuanr 1

Bapuanr 3

5 -2 2§
g4 0 37
A=p0 1 - 2p
Hz 4 1§
jro2 1
A=p0 1 - 2p
U3 4 1§
g6 2 1y
A=p00 2 3
s 1 of
s 1 -
A=p2 2 0
fo -2 1§
311y
A=p00 2 37
i1 -2 of
g3 1 o
A =00 2 3
l2 1 4f
112
A=p03 2 0p
1 o 4f
45 2 o
A=p00 2 37
3 1 -1f
0 -1
30
-2 4f
_4H
0np
-3 4
0 2
2 30
1 of

Bapmuanr 5

H3 1 ZH
D =00 2 3
fo o s5f
HO 0 1 H
D=0 1 -2p
is 7 4f
HO 0 4H
D =0 1 81
i3 -2 1f
H7 0o 1 H
D =00 5 -2p
flo o 1§
HS 0 6H
D =00 3 9
o o 1f
H9 0 1 H
D =p0 3 -2p
flo o 2§
HO 0 1 H
D=0 6 -2p
s o 1
HO 0 ZH
D=0 3 -2
5 -2 1§
H6 0 1 H
D=p0 1 -2p
o o 4af
H—Z -1 3 H
A=p4 2 -e6f
H2 1 -3f
Bapmuanr 2
H—l 3 SH
A=p2 -6 07
H1 -3 -5f
Bapmuanr 4
0 2 4
A:ES -1 SE
2 o 1f
Bapuanr 6



H— 1 2 3H 5 3 - IH
A=p1 4 17 A=g O -6 27
H2 o 3f f-5 -3 1§
Bapuant 7 Bapmuant 8
1 -1 IH 1 2 3H
A=p2 -1 3 A=p1 4 1
i3 -2 a4f 2 o 3f
Bapuanrt 9 Bapuant 10
3. Pemuth cucremy ypaBHeHuii meronom I'aycca.
BapuanT 1 Bapuant 2 Bapuant 3

026 - x4y =0 Q42042022 [3x +xy- xy =3
Hx1+2x2+x3 =4 H3X1' htxy =3 [ tly-x =)
H3xl- Xy 421, =2 Hle +20,- 1y =) H4x1 +3x,- 2x, =2

BapuanT 4 Bapuanrt 5 Bapuanr 6

[3x,= x,+2x, =7 02x, - xy 20y =1 [2x= 3x, +x, =5

[x +2x,= x, =2 H3xl+2x2-x3 =0 [x +4x, - x, =3

Hle' 3x, +5x, =11 Hx1 - 4x, +3x, =5 H3x1 +2x, +3x, =1
Bapuant 7 Bapuan 8 Bapuant 9

Ity txy =2 2420y xy==T 0= 2 +2xy- x; =4

[ -

HXV vy +2x, =1 Hxl- iyt =6 [-dx +5x, +2xy =12

My -3n-n =5 Bnen+ln =T fdy +8r,=-48
Bapnant 10

0- 3y, +x, +4x; =5

H2x1-6x2-4x3 =26

H-le +9x, =19

4. Haiitu Matpuily JUHEHHOTO MpeoOpa3oBaHMs, TEPEBOASIIICTO KAKIbIH BEKTOp X
JIByXMEPHOTO JINHEWHOTO TPOCTPAHCTBA B BEKTOP Y MO CIEAYIOIIEMY aIrOPUTMY:

Bapuanr 1. CHMMETpUYHOE OTOOpa)KeHHE OTHOCHTENbHO mpsiMoii x; = 0, a 3arem
noBOPOT Ha 90 #w 10 YacOBOIl CTpeKe.

Bapuanr 2. CuMMeTpuyHOE OTOOpa)K€HHE OTHOCHUTENbHO MpsiMoi x; = 0, a 3areM
HoBOPOT Ha 90#m IPOTHB YACOBOM CTPEIIKH.

Bapmuanr 3. CummeTpuuHOE OTOOpaKEHHWE OTHOCHUTENbHO MpsMol x; = 0, a 3arem




CUMMET-PUYHOE OTOOpaKE€HHE OTHOCUTENBHO NPSIMON X, = 0.

Bapuanr 4. CuMMeTpUuHOE OTOOpa)KEHHE OTHOCHUTENBHO IpsiMol x; = 0, a 3areM
CUMMET-PUYHOE OTOOPAKEHUE OTHOCUTENILHO MpsIMOil Xy = 0.

Bapuanr S. CuMMeTpUYHOE OTOOPaKEHHWE OTHOCUTEIBHO Haydala KOOPAWHAT, a 3aTeM
noBOpOT Ha 90#» IPOTHB YACOBOM CTPEITKH.

Bapuanr 6. CummeTpuuHOE OTOOpa)KeHHWE OTHOCHUTENBbHO MpsiMOl x; = 0, a 3arem
CUMMET-PUYHOE OTOOPAKEHUE OTHOCUTENIHO Havasla KOOPAMHAT.

Bapuanr 7. CummeTpuuHOE OTOOPAaKEHHE OTHOCHUTEJIBHO Hadala KOOPIMHAT, a 3aTeM
CUMMET-PUYHOE OTOOPAKEHHE OTHOCUTENILHO MpsIMoil x; = 0.

Bapuanr 8. CummeTpuuHOE OTOOpa)KEHHE OTHOCHUTEJIBHO Hadala KOOPAMHAT, a 3aTeM
CUMMET-PHYHOE OTOOpaKEHHE OTHOCUTENBHO NPSIMON X, = 0.

Bapuant 9. [ToBopoT 1O wYacoBoit cTpenke Ha 90#e, a 3aTeM CHUMMETPUYHOE
0TOOpaXeHNE OTHOCUTEIHLHO NPSMOi Xz = 0.

Bapuant 10. CummeTpruHOe OTOOpaKeHHE OTHOCHTENIBHO TpsiMo x; = 0, a 3arem
noBOPOT Ha 90 #» IPOTHB YACOBOM CTPEITKH.

5. laubl BepuuHbl Tpeyroapuuka A(x,, ), B(x,,1,), C(x;,¥3).

CocTaBuTh ypaBHEHHS MEIMaHbl U BBICOTHl TpeyroibHuka ABC, TpoBeACHHbIE U3
BEpIIMHBI A .

A B C
Bapuant 1 (3,1 (-13,-11) (-6,-3)
Bapuant 2 (26,-5) (2,2) (-2,-1)
Bapuanr 3 (-2,3) (-18,-9) (-11,15)
Bapuanr 4 (6,8) (-1,-2) (1,-7)
Bapuaur S (5,4) (3,-9) (-12,8)

Bapuasnr 6 (14,-2) (11,8) (15,-6)
Bapuanrt 7 (-21,4) (4,10) (-6,7)
Bapuanr 8 (-3,-4) (8,-7) (16,12)
Bapuant 9 (22,8) (4,14) (-5,9)
BapuanTt 10 (-8,-7) (6,16) (-4,-14)

Paznen 2. MaremaTuueckuii anajau3 (Tembl S - 7)

6. Boruncnuth npeaensl QyHKIM

X - xt-x+1

BapnaHT 1 lxlilllm BapnaHT 6 lirg(\/xz +x+1- \/xz -X)
1 4
B 2 limf—— - i 0112
apuaHT =20x-2 x2-4] Bapuant 7 %glequ_z' x3-SE
. A2x% +3x I -
Bapuant 3 lim———— li Vit+2x-3
p am- /—x3 o Bapmuanr 8 lim Tr- 2
m sin x -1gx . sin 2x

lim——— &% lim S <X
Bapuanr 4 T cosx Bapuanr 9 m NP




Bapuant 5

5x
limHﬂH
x— oof] 2X +1 0

7. Haiitu HeomnpeneneHHbI UHTETpal.

Bapuant 1 fx -arctg 2x dx
Bapuant 2 Jx In3xdx
Bapuant 3 fxz e~ dx

Bapuant 4 fcos3 2x dx
Bapuant 5 J"lnz 2x dx

3

Bapuant 10 lim(1- 2x)*
x—0
Bapuanr 6 fin Bx +2)dx
Bapuanr 7 Jx e¥dx
Bapuanr 8 f(x +2) -cos3xdx
xdx
B 9 —
Bapuant 10 fsin® 3x dx

4.3.1. ®opMupyemble KOMIETCHIIMH

Kon
KOMIIETEHIINHU

Haunmenosanue
KOMIIETEHIINU

Kon nrama ocsoenus
KOMITETEHIIN U

HaunmenoBanue »tama
OCBOEHHUS KOMIIETEHIIUN

YK-OC-1

CIIOCOOHOCTDH MPUMEHSITh
KPUTUYECKHI aHAIIN3
MHGOPMAIMHN U CUCTEMHBIN
MOXO/ JJIsl peIIeHUs
npoeccuoHaNbHBIX 3aa4

YK-OC-1.2

CriocoOHOCTh
paccMaTpuBaTh  CHCTEMY
Kak  JJEMEHT  CHCTEMBI
Oosiee  BBICOKOTO  YPOBHS
(BUAETh  CHCTEMY  Kak
COBOKYMHOCTb MOJCUCTEM).
CrocoOHOCTh ~ MPUMEHSTh
CHUCTEMHBIH TMOAXOZA IS
dbopmMupoBaHus
COOCTBEHHOW T'pa)<IaHCKOM
151 MHPOBO33pEHYECKOMI
MO3ULIUH.

CrocoOHOCTh, Ha CTaIuH
NPUMEHEHUS  CUCTEMHOTO
Mo/IX0/1a BBISIBUTD u
ornucaThb AIIEMEHTHI

CHCTCMBbI

IlepedyeHnb BONPOCOB /Jis1 MOATOTOBKHU K JK3aMeHY (2 cemecTp)

Pasnea 1. JInneiinas aaredpa ¢ 3J1eMEeHTAMH AHAJTUTHYECKOI reoMeTpUH

NG e

(temsbr 1 - 4)

OCHOBHBIE CBEIEHUS O MaTpULIAX.
Onepanuu Hax MaTpULIAMU.
Onpenenureny KBaJpaTHbIX MaTpPULL.
CBoiicTBa onpenenuTenci.
OO6parHast MaTpuna.

Panr matpuusl.

Cucrema n JIMHEWHBIX ypaBHEHUN C B TIEPEMEHHBIMHU.
Meton obpatHO# MaTpuIbl U popmyiel Kpamepa.



9.

10.
11.
12.
13.
14.

15

21

Meron I'aycca.

CucremMbl TMHEUHBIX OJTHOPOIHBIX YPaBHEHUI.

[ToHsiTHS B-MEPHOTO BEKTOpPA M BEKTOPHOI'O IIPOCTPAHCTBA.
CkansipHoe U BEKTOPHOE MPOU3BE/ICHUE.

Pa3mepHOCTh 1 6a3uc BEKTOPHOTO MPOCTPAHCTBA.

[Tepexon k HOBOMY 0aswucy.

. EBKJINJI0BO TPOCTPaAHCTBO.
16.
17.
18.
19.
20.

JIuHeitHbIe onepaTopskl.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUS JTMHEHHOTO oreparopa.
Cucrembl KOOpAUHAT.

[Ipocreiimme 3a1a4u aHATUTUYECKON T'€OMETPUH.

YpaBHEHUE TMHUH HA TUIOCKOCTH.

. YpaBHEHHE NIPSIMON.
22.
23.
24.
25.
26.
27.

VYenoBus napanienbHOCTU U HEPHIEHAUKYIIPHOCTH MPSIMBIX.
PaccrosiHue ot TOUKH 10 PSAMOIl.

OKpYXHOCTb U DJUIHIIC.

l'unep6ona u nmapabona.

[TonsipHBIE KOOPAMHATHI.

IInockocTh ¥ MpsiMasi B IPOCTPAHCTBE.

Paznen 2. MaremaTuueckuii anaiaus (temsl S - 10)

S IR

— e e e e e = = \©
N N L AW DN = O

18

21

[Tonsitne pynkumuu. OCHOBHBIE CBOMCTBA U KJIacCH(PHUKALIUS.
[Ipenen pynkiuu. OCHOBHBIE TEOPEMBI O IIPEEIiax.
HenpepriBHOCTH (hyHKITHH.

[TonsiTne mpou3BoAHON (HYHKITHU.

OcHoBHbIe TipaBwIa TUdPEepeHITMPOBAHNUS.

Huddepenman GyHKIUN.

OcHoBHbIE TeopeMbl AU} (epeHInanbHOTO UCUNCIIEHUS.
[IpaBuno Jlonurans.

Bospacranue u yosiBaHue (GyHKLIUH.

. XapakTepHble TOUKU (YHKIUI U XapaKTepHbIe TUHUU UX TPaUKOB.

. OGmas cxema uccnenoBanus GYHKUUH U TOCTPOEHUS MX TPa(UKOB.

. IlonsiTusa nepBooOpa3HON U HEONPEAEIIEHHOTO HHTErpaa.

. CBoliCTBa HEOIIPEIEIIEHHOTO UHTErpaa.

. MeTonpl MHTErpupOBaHUSL.

. [loHsiTve onpeaeneHHOro HHTerpaa.

. CBoOliCTBa OIPEAEIIEHHOTO UHTETpaa.

. OnpeeneHHbIN HHTETPaA Kak YHKIMSA BepxHero npezena. @opmyna HeroToHa-

JletiOuuIa.

. MeTonpl BBIYMCIIEHUS ONIPENEICHHOTO HMHTErpaia.
19.
20.

I'eomeTpHuuecKkue NpUIIOKEHUs ONIPENIEIEHHOI0 HHTEerpaa.
HecoGcTBeHHBIE HHTETPATBI.

. [ToHsTHe yncnoBoro pdaaa. OCHOBHBIC CBOMCTBA PAAOB.
22.

[TonsTHe cxomumocTH psiaa. HeoOxoauMblil MpU3HaK CXOIUMOCTH psifa.



23.

24.
25.

26.

27.
28.
29.

30.
31.

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

38

39.

[Ipr3Haku cpaBHEHUS IS UCCIEAOBAHUS CXOAUMOCTH PSAIOB € MOJIOKUTEIbHBIMU
YICHAMH.

JlocTarouHble IPU3HAKU CXOAMMOCTH PSIIOB C HEOTPULIATENIBHBIMU YJICHAMM.
AOGcosoTHas U YCIOBHAs CXOIMMOCTh 3HAKONIEPEMEHHBIX psiioB. [Ipu3Hak cxogumocTu
JleitOHMIA 171 3HAKOYEPETYIOIIIETOCS PAa.

CreneHHble psilibl U UX cBOMCTBa. Teopema AbGens. Pannyc cXonuMoCTH CTENEHHOTO
psna.

Psner Teitnopa u MakiopeHna.

[TonsiTre QyHKIIMN HECKONBKUX MEPEMEHHBIX, IPEEN U HEMPEPHIBHOCTH (DYHKIIUU.
YacTHble MPOU3BOHBIC TIEPBOTO MOPSAKA U MONMHBINA quddepennnan GyHKIuu
HECKOJIbKUX IIEPEMEHHBIX.

[TpousBoaHas MO HAMPABICHUIO, TPATUECHT (DYHKITUH.

OKCTpeMyMBbl (PYHKIIMHA MHOTHX IIEPEMEHHBIX, HEOOXOMMOE U IOCTATOYHOE YCIIOBHUE
JKCTpEMyMA.

VYCroBHBIN SKCTpeMyM (QYHKIIMU ABYX IMEPEeMEHHBIX. MeToa MHOKuTeel Jlarpamka.
JIBoitHbIe nHTErpaibl. CBEIEHNE TBOMHOTO MHTETPaJIa K TIOBTOPHOMY.

['eomeTpuyeckas uHTEpIIpeTalUs JBOMHOIO MHTETpaJIa.

OO6wikHOBeHHBIE MU epeHnranpabie ypaBHeHHs. OCHOBHBIE TIOHSTHS.
JuddepenunanbHble ypaBHEHUS IEPBOTo MOPSAKA C pa3AeSIOUIMICS epeMEHHBIMU.
JuddepenunanbHble ypaBHEHUS BTOPOTO MOPSAKA, JOIMYCKAOLIUe MTOHMKEHNE MOPSIKA.

. Ob11iee pemieHre OHOPOAHOTO TUHEHHOTO AU PepeHIInanbHOr0 ypaBHEHUS BTOPOTO

nopsaaka ¢ moCTOAHHBIMHA K03(1)(1)I/ILII/IGHT8.MI/I.
YacTtHoe pemICHUC HEOAHOPOAHOI'O JIMHEHHOTO I[I/I(I)(bepeHL[I/IaJIBHOFO YpaBHCHHA BTOPOI'O
nopsjaka ¢ TOCTOAHHBIMHA KOB(I)(I)I/IL[I/ICHTaMI/I.

Paznen 3. Teopusi BepOATHOCTEH M MATEMAaTH4YeCKasl CTATUCTHKA

N

X NN kW

(Tembl 11-14)

OcHOBHBbIE TIOHATUS TEOPUH BeposiTHOCTEN. CilydaiiHble COOBITUS M X
KJIaCCU(UKALHSI.

BepositHocTh coObITHs. Kitaccuueckoe, cTaTUCTUYECKOE U TEOMETPUUECKOE
OIIpeCICHHUS.

JleticTBUS Ha COOBITUSMM.

TeopeMbl Cl10KEHNS U YMHOKEHUS BEPOSTHOCTEH.

3aBHUCHUMBIE U HE3aBUCUMBIE COOBITHS. YCIOBHAs BEPOSTHOCTb.

dopmyna noyHOM BepoATHOCTH. Teopema balieca.

IToBTOpHBIE HE3aBUCUMBIE UcnibITaHuA. Popmyina bepryiuu. Teopema Ilyaccona.

JlokanbpHas u uHTErpanbHas TeopeMsl Myaspa-Jlamnaca.

CrnyuaiiHas BEIMYMHA U €€ 3aKOH pacnpeaeiaeHus. JJuckpeTHble 1 HEPEPhIBHBIE
CIIy4ailHbI€ BEJIUYUHBI.

10. OcHoBHBIE 3aKOHBI paCIIpe/IeICHNs CIyYailHbIX BEIMYMH: paBHOMEpHOe, bepHymuy,

HyaCCOHa, 9KCIIOHCHIIUAJIIBHOC, HOPMAJIBHOC.

11. HepasenctBa MapkoBa u UeOsbliieBa.

12. ®yHKIMA pacnpeneneHus ciiydyaiHod BelndrHbl. [ITOTHOCTE pacnpeneneHust

HEMPEPBIBHOM ClTy4aliHOM BenunHbl. VX cBOMCTBA.



13. YucnoBble XapaKTEPUCTUKU CIIy4alHBIX BEJIMUMH: MaTEMaTHUECKOE OXKHJIaHUE,

JHCTIEPCHs, CpeJHEE KBAAPATUIECKOEe OTKIIOHEHHE, UX CBOWCTBA.

14. Mopa, MeauaHa, kBaHTWIM. HauanbHble U LIEHTPaJIbHBIE MOMEHTBI CITy4aiHbIX

BEJINYMH.
15.
16.
17.
18.
19.

OO0mIue cBeieHus 0 BEIOOPOYHOM METO/IE.

Bapuanuonnsle psbl U UX rpaduyeckoe n300paxeHue.

[Tonsitue 06 oneHke napameTpoB. XapaKTEPUCTUKH OLEHOK.

HpaBI[OHOI[O6I/I$I, METOA HAUMCHBIINX KBAaApPATOB.

YucrioBble XapaKTepUCTUKHA BBIOOPOYHOTO pactpeencHus. 1x cpoiicTpa.

MCTO,Z[BI HaxoXXACHHA ONCHOK: MCTOA MOMCHTOB, MCTOA MaKCMMAaJIbHOI'O

20. OueHka reHepabHOM A0H, TEHEPATIbHON CPEIHEN 1 TeHEpAIbHOM JUCTIEPCUML.

21. TlonsTHe 00 MHTEPBAJIHHON OLIEHKE MapaMeTpoB. JloBepuTenbHas BEPOSTHOCTD U

JIOBEpUTENbHBIN nHTEpBasl. O0BEM BBHIOOPKHU.

22.
23.
24.
25.

4.4. MeToau4yeckme marepuarnbl

[TonsiTHE CTAaTUCTUYECKOM TUITOTE3bI U O0IIasi cCXeMa €€ IPOBEPKH.

[TpoBepka rumoTe3 o 3aKoHEe pachpeeeHUs] BHIOOPKH.
[TpoBepka rumnores3 06 OAHOPOAHOCTH BHIOOPOK.

IIpoBepka runores 0 paBEHCTBE CPEAHUX U IUCIIEPCUM IBYX COBOKYITHOCTEM.

YcenemnsocTh YCBOCHUA AOWCHUILIMHBI XapaKTCPUIYCTCs KOJIMYECTBEHHO-KA-9€CTBCHHOM
OHeHKOﬁ Ha OCHOBC INPUMCHCHUA CJICAYIOIINX OLCHOYHbBIX CPCACTB:

[Ikana ouennBanus

JTan 0CBOCHHUSA

Iloka3zareJb oleHUBaHUA

Kpurepuii ouennBanus

CpenctB (MeTOIBI)

KOMIIeTEHIINH OLlCHUBAHMS
VK-1.2 OnucbIBacT 00BEKT kakCOOTHOCHT CHUCTeMbI HKOHTpoOJbHas paboTa
CnocoOHOCTh DIIEMEHT ~ CHUCTEMBI  OoJiegpazinyaeT nx BlYcTHOE cobecenoBanue

BECTH KPUTHYCCKHH [BBICOKOTO YPOBH:I. 3aBUCUMOCTH OT YpPOBHs[3a1auu
aHanu3 uHdopmanuu O1UCEIBacT MOJCUCTEMBICIOKHOCTH.

ICUCTCEMBI BBICOKOI'O ypOBHH,
KOTOpBIE BKIIFOUEH OOBEKT.
OnUChIBaET  AMEPKCHTHBI
CBOICTBA CHCTEM.

a3bIBACT BCC CUCTCMEI, B
OTOpBIE BCTPOCH OOBEKT]
aK TIOJICUCTEeMA.
OYHO OMpEICTSET MECTO
ObeKTa B cucTeMe 0oJieq
BICOKOI'0 YPOBHH.
apaxTepusyeT BIIUSAHUE
ObeKTa Ha  CHUCTEMBI

0JICC BLICOKOI'O YPOBH:I.

5. MeTronuveckue yKkazaHus JAJsi 00y4al0IIUXCH M0 OCBOCHUI0 TMCUMILINHBI (MOIYJIs1)

OuenuBanre 0OydyaroOmMXCs B TMPOIECCE IMOATAMHOTO OCBOCHUS HMMH KOMIICTEHIIH,
dbopmupyeMbIX HaHHOW AUCHUIUIMHOW. K 3a4€Ty MOmMycKarOTCs CTYIEHTHI, BBIMOJIHHUBIINE BCE




TpeOoBaHUs yueOHON MPOrpaMMBbI, BHITIOTHUBIIKNE B YCTAHOBICHHBIC CPOKH BCE BUJIBI 3aJJaHUH U
paboT, He UMEIOUTNM 3310JKEHHOCTEN M0 UTOraM TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH.

[TonroroBka Kk 3aueTy MpelycMaTpPUBAEeT YCTHOE IOBTOPEHHE MPOUICHHOTO Y4eOHOTo
Matepuajia 10 JAWCIHUIUIMHE (C  HWCIIOJB30BAaHUEM  KOHCIIEKTOB, YUYEOHBIX IOCOOMH,
JOTIOJTHUTENIBHON JINTEPATYpPhl), a TAKKE TONOJHUTEIHLHOE KOHCIIEKTUPOBAHUE 3TUX MCTOUYHUKOB
0 TIEPEYHIO BOMTPOCOB, BEBIHOCHMBIX Ha 3a4eT.

3auer mNpUHUMAET JEKTOp. 3adeT MPOBOAUTCS B YCTHOM (opme moO BompocaM U
poOIeMHOM 3a1a4u.

3HaHUS, YMEHUs, JAEUCTBUsA 00ydarolierocst Ha 3a4eTe OLEHUBAIOTCS KaK «3auTeHO» WU
«HE3aYTEHOY.

OuenuBaHue 00y4yaromerocs Ha 3adere Mo AUCHUILINHE

OueHka Kpurepum oueHku Pe3yibTathl 00y4eHust

COOTHOCHUT CHCTEMBI U | Ha YPOBHE 3HAHUMU: CUCTEMA, CBOMCTBA CUCTEM,
pas3iin4dacTt ux B KJIaCCI/I(bI/IKaHI/IH CUCTEM, CHCTEMHBIMN IIoaxon,
3aBHCHMMOCTH OT YPOBHSI IMPUHIMUIIBI CUCTEMHOTI'0 IOAX0Aa

CJIO)KHOCTH.
HaswiBaeT Bce cucTemsbl, | HA YPOBHE YMCHHIL: KPUTEPHUAJILHO OLICHUBATH

B KoTOpsle  BCTpoeH | MHPOpMALUTO

00BEKT KakK
MOACUCTEMA.

Touno OTIpEIEIIACT
MECTO 00BEKTA B
CHCTEME Ooiee
BBICOKOTO YPOBHSI.
Xapakrepusyer
BIIMSIHHME OOBEKTA Ha
CHCTEMEI Oosee
BBICOKOT'O YPOBHS.

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
BBICOKOT'O YPOBHSI.

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

«BaYTCHO»

«HE3AYTCHO

5. MeToanueckne YKazanus 1Jisg Oﬁy‘lalOIIII/IXCﬂ 10 OCBOCHHUIO NTHUCHHUILINHBI (MO)Iy.J'Iﬂ)



[lenp MeTOoAMYECKMX peKOMEHAAalMi - 00ecrneduTh CTYIEHTY ONTHUMAaJbHYIO
OpPraHM3AlMI0 TPOIECCa W3YyYEHHUs ITUCIHIUIMHBI, a Tak)Ke BBIMOIHEHUS Pa3TUYHBIX (GOopM
CaMOCTOSITENILHOU paboThI.

CrygeHTaM HEOOXOIMMO O3HAKOMHUTBCS: C CcoOJepkaHueM pabouell MmporpaMMbl
JTUCIUTUTMHBI, C TEIIMUA W 3aJadaMHu JUCIUIUIMHBI, €€ CB3SIMH C JIPYTUMHU JUCITUTUTHMHAMH
00pa30BaTeNIbHON MPOrPpaMMbl, METOJUYECKUMHU pPa3padOTKaMHU 10 JAHHOW JUCIMILIUHE,
UMEIOLIMMCST Ha 00pa3zoBaTeIbHOM MOpTaje U caite Kadeapsl, ¢ TpaduKoM KOHCYJIbTAIMMA
npernoaaBateneil kadeapsl.

Pexomenoayuu no no02omoeke K 1eKYUOHHbIM 3AHAMUAM (meopemuyecKuil Kypc).

N3ydeHne MUCHUIUIMHBI TpeOyeT CUCTEMATHYECKOTO U MOCIIEI0BATEIHbHOTO HAKOILICHUS
3HAaHUH, CJe0BaTeNbHO, MPOMYCKU OTAEIbHBIX TEM HE IMO3BOJISIOT NIyOOKO OCBOUTH MPEIMET.
IMeHHO TO03TOMY KOHTPOJIb HaJ CHUCTEMATHYECKONW pabOTON CTYIEHTOB BCErJa HAXOIUTCS B
[IEHTPE BHUMAaHUS Kadeaphl.

CryneHnraM HE0OXOAUMO:

- mepea KakIOW JeKUued NpocMaTpuBaTh pabouyylo MNporpamMmy JUCIHUILIMHBL, YTO
MO3BOJIUT CHKOHOMHUTH BPEMS Ha 3alMUChIBAHUE TEMBI JIEKIIMM, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEHIYEMOI1 JINTEPaATyPHI;

- Ha OTHENbHBIE JEKIUH MPUHOCUTH COOTBETCTBYIOIIMI MaTepual Ha OyMa)XHBIX
HOCHUTENSAX, MPEACTAaBICHHBIA JIEKTOPOM Ha TOpTaje WM NPUCITAHHBIA Ha «IJIEKTPOHHBIM
MOYTOBBIM  SIMMK rpynmb» (Tabmuiel, Trpaduky, cxemsl). JlanHbli Marepuan OyneT
OXapaKTepU30BaH, IPOKOMMEHTHPOBAH, IOTIOJHEH HEMOCPEACTBEHHO Ha JIEKLINU;

- Tepel OuYepedHOH JeKIHed HEeoOXOIUMO MPOCMOTPETh IO KOHCIIEKTY Marepual
npeapiaymend aeknuu. [Ipu 3aTpynHeHUsX B BOCHPHUSATHU MaTepuala CleIyeT OO0paTUThCA K
OCHOBHBIM JIUTEPATYpHBIM UCTOYHHMKaM. Eciu pa3zoOparbcs B MaTepuaie OmsTh HE YAAIOCh, TO
oOpaTuTech K JIeKTOpy (1O rpaduKy ero KOHCYJIbTAIMI) HIIA K MPETIOIaBaTes o0 Ha MPAKTHYECKUX
3AHATHUSAX.

Pexomenoayuu no no02omoeke Kk npaKmuueckum (CeMuHapCKum) 3aHAmuim.

CryneHTram cienyer:

- IPUHOCUTH C COOOM PEKOMEHJOBAHHYIO IMpEINoaBaTesieM JIMTepaTypy K KOHKPETHOMY
3aHSTHIO;

- JI0 OYepelHOTO TMPAKTUYECKOro 3aHATHS IO PEKOMEHJOBAaHHBIM JIUTEPATyPHBIM
UCTOYHHUKAM MpopaboTaTh TEOPETHUYECKH MaTephasl, COOTBETCTBYIOIIEH TEMBI 3aHATHUS U
oTpaboTaTh 3aJlaHus, ONpeIeIEHHbIE /ISl TOATOTOBKU K MPAKTUYECKOMY 3aHSTHIO;

- TpU TOJTOTOBKE K MPAKTUYECKUM 3aHATHUAM CIEAYyeT O0S3aTeNbHO HCIONB30BaTh HE
TOJIBKO JICKIIUH, YYEOHYIO IUTepaTypy, HO W HOPMATHBHO-TIPABOBBIC aKThl M MaTePHAIbI
MIPABOMPUMEHHUTEIHHON MPAKTHUKHY;

- TEOPETHUECKU MaTepuaj ClIeAyeT COOTHOCUTH C MPAaBOBBIMU HOPMaMH, TaK KaK B HUX
MOTYT OBITh BHECEHBI M3MEHEHHS, JOTOJHEHHUsS, KOTOphIE HE BCETAa OTPaXKEHbI B Y4EOHOI
JUTEpaType;

- B Hauaje 3aHATUNA 3a/JaTh MPENoJIaBaTeI0 BONPOCHI MO MaTrepualy, BbI3BaBIIEMY
3aTpyJHCHUS B €ro TOHUMAaHWM ¥ OCBOCHWW TIPH PEIICHWH 3a/ady, 3aJaHHbIX IS
CaMOCTOSATENILHOTO PEILICHNUS;

- B XOJIe¢ TIPAKTHYECKOTO 3aHATHS JaBaTh KOHKPETHBIE, YETKHE OTBETHI IO CYIIECTBY
BOIIPOCOB;

- Ha 3aHATHH JOBOJUTH KaXKIYIO 33]1a4y /10 OKOHYATEIIbHOTO PELIeHHUs, IEMOHCTPUPOBATD
MOHMMAaHKE TMPOBEICHHBIX PAacuyeToB (aHAINM30B, CUTYyallHii), B CIy4ae 3aTpyIHEHH o0paiaThCs
K [IPETo/aBaTeo.

Memoouueckue pekomenoayuu no no020moeKe 00K1aoa.

OnHoit U3 GHopM CaMOCTOATENTFHON pabOThI CTYJACHTA SBJISETCS MOATOTOBKA HAYYHOTO
JOKIIaja, IUisi 00CYKJIEHHUS ero Ha MPAKTUYECKOM (CEMHHAPCKOM) 3aHSTHH 110 BCEM TeMaM Kypca.



Ienp HaydyHOTO JOKJa/Na - pa3BUTHE Y CTYJCHTOB HABBIKOB aHAJMTUYECKOH paboThHI C
HAay4HOM JMTepaTypoll, aHajiu3a JAHUCKYCCHOHHBIX Hay4yHBIX MO3MUIMHA, apryMeHTaluu
cOoOCTBEHHBIX B3MIAA0B. [loAroToBKa HayuyHBIX JIOKJIAJOB TaKXe pa3BUBAECT TBOPUYECKUI
MOTEHIUAN CTYJCHTOB.

Hayunslii nokmag TrOTOBUTCA IOJ PYKOBOJICTBOM IIPENOJAABATelNs, KOTOPBIA BEAET
MpaKTHYECKHE (CEMUHAPCKHE) 3aHATHUS.

PexomeHnnanyu cTyneHry:

- mepen HayaioM palOoThl MO HAaNMCAHWIO HAy4YHOTO JOKJIaJa CorlacoBaTh C
IpernoaBaresieM TeMy, CTPYKTYpY, JUTEPATYpY, a TAKkKe 00CYIUTh KIIOUEBBIE BOIIPOCHI, KOTOPHIE
CJIEZTyeT PaCKpBITh B TOKJIAJIE;

- IPEJICTaBUTh JOKJIAJl HAyYHOMY PYKOBOJHUTENIO B MMCbMEHHOU (hopme;

- BBICTYIIUTh HAa CEMUHAPCKOM 3aHATHM ¢ 10-MMHYTHON Ipe3eHTalueld CBOEro Hay4yHOro
JIOKJIaJja, OTBETUTH HA BONPOCHI CTYAEHTOB I'PYIIIIBI.

TpeboBanus:

- K ohopmiteHHIO HayyHOro noknaia: mpudt — Times New Roman, pasmep mpudra - 14,
MEXCTPOUYHBIA MHTEepBan - 1,5, pasmep monei - 2,5 cMm, oTcTyn B Havaje ab3ama - 1,25 cwm,
¢dbopmaTHpoBaHue MO LIMPUHE); JTUCTHI JOKIaga CKPEIUIeHbl CKopociiuBareneM. Ha TUTyIbHOM
JIUCTE YKa3bIBae€TCs HAUMEHOBaHHE Y4YeOHOIo 3aBe/leHHs, Ha3BaHUE KadelIpbl, HAUMEHOBAaHUE
JUCLMILINHBIL, TeMa Joknana, @O cryzneHTa;

- K CTpPYKType JOKJaJa - OIJIaBJIeHHE, BBEJCHHE (YyKa3bIBAaeTCs aKTyalbHOCTb, LEIb U
3aJ]auM), OCHOBHAs YacCTbh, BBIBOJbBI aBTOPA, CIMCOK JIUTepaTypsl (He MeHee 5 mo3unuit). Oovem
COTJIACOBBIBACTCS C TpemnoiaBaresieil. B koHile paboThl CTaBUTCSA J1aTa €€ BHITIOTHEHUS U TTOIUCH
CTYJCHTA, BHITIOJHUBIIETO PaboTYy.

Memoouueckue  pexkomeHnOayuu no 6bINOJIHEHUIO  PA3TUYHBIX dopm
CAMOCMOAMENbHBIX 0OMAUIHUX 3A0AHUIIL.

CamocTosiTenbHass paboTa CTYJCHTOB BKIIIOYAaeT B CeO0sl BBIMIOJHEHHE PA3IUYHOTO pojla
3aJjlaHull, KOTOpble OpPHUEHTUPOBaHBI Ha Ooyiee TIIyOOKOE YCBOEHHE Marepuaia H3ydaeMoi
muctuiuHbl. [lo kaxmaol Teme ydeOHOW IUCHUIUIMHBI CTYIEHTaM MpeJyiaraeTcs MepedeHb
3aJIaHUN JIJIS1 CAMOCTOSITETbHON PabOTHI.

K BbImonHEHUIO 3amaHuil AT CaMOCTOATEIHHOU paOOThl MPEAbSBISIOTCS CIEAYIOLIUE
TpeOoBaHUS: 3aJaHUS JOJDKHBI HCHOJHATBCS CAMOCTOATEIBHO M TPEACTaBIATHCS B
YCTaHOBJICHHBI CpPOK, a TaKKe COOTBETCTBOBAaTh YCTAaHOBIEHHBIM TpeOOBAHUAM IIO
0(pOpMIIEHHIO.

CrynenTam cienyer:

- PYKOBOJICTBOBATHCSI TPAh)UKOM CaMOCTOATEIBLHOM padoThl, onpeneneHasiM PI1/T;

- BBIIOJHATH BCE IUIAHOBBIE 3a/IaHMsl, BBbIJaBa€Mble  IPENOJABATENEM IS
CaMOCTOSITENILHOTO BBIMIOJHEHUS, M pa30upaTh HAa CEMUHApax M KOHCYJbTAlUSAX HESCHBIC
BOIIPOCHI;

- UCTOJb30BaTh MPH MOJArOTOBKE METOAMYECKHE pa3pabOTKH Kadelnpbl M0 HAMMCAHUIO
pedeparos, 3cce, KOHTPOJIBHBIX padoT;

- TpU TOATOTOBKE K TPOMEKYTOUHOMY KOHTPOJIO MapajljieIbHO MpopabaThiBaTh
COOTBETCTBYIOIINE TEOPETUUECCKUE U MPAKTHUECKHUE Pa3feNbl TUCIUILTUHBI, (PUKCUPYS HESCHBIC
MOMEHTHI JUIsl UX OOCYX/I€HUS Ha TUIaHOBOW KOHCYJIbTALIUU.

Memoouueckue pexomenoayuu no padome c 1umepamypoi.

Jlrobast popma caMoCTOATENHHOM pPAOOTHI CTyJIeHTa (MOArOTOBKA K CEMHUHApCKOMY
3aHATHIO, HANMCAHHE JCCE, KOHTPOJIBHON paboThl, JOKIaga W T.aI.) HAYMHACTCS C H3YYCHHS
COOTBETCTBYIOIIEH JTUTEPATYphl Kak B OMOIMOTEKE, TaK U IOMA.

K kaxnoii Teme y4eOHON IUCHUIUIMHBI MOAOOpaHAa OCHOBHAS W JIOTIOJHHUTEIbHAs
JUTEepaTypa.

OcHoBHasl TUTepaTypa - 3TO Y4eOHUKH U yueOHBIE TTOCOOHSI.



JlononHuTeNbHAs JMTEpaTypa - 3TO MoHOrpaduu, COOPHHKM Hay4YHBIX TpPY/IOB,
KYpPHAJIBHBIC U T'a3€THBIC CTATbH, PAa3JIMYHBIC CIIPABOYHHUKH, SHIUKIIONCINN, THTECPHET PECYPCHI.

PexomeHanmu CTyieHTy:

- BBIOpaHHYI0 MOHOTpaUIO WU CTAaThIO IIEJIeCO00pa3HO BHUMATEIHHO MPOCMOTPETH. B
KHUTaxX CJeQyeT O3HAKOMUTBLCS C OIJIABJICHHEM M HAay4YHO-CIIPABOYHBIM amIaparoM, MPOYUTATh
aHHOTanuio U mnpenucioBue. llemecoobpazHo ee mMponHCTaTh, PACCMOTPETh HWILTIOCTPAILMH,
TaOIMIIbI, TUAarpaMMBbl, TPUIOKEHHs. Takoe MOBEpXHOCTHOE O3HAKOMIIEHHE IO3BOJIUT Y3HATh,
KaKHE€ TJIaBbI CJICAYCT YNTAaTh BHUMATCIIBHO, 4 KAKUC MMPOYUTATDh 6I)ICTpO;

- B KHUT€ WIH XypHaJie, MpUHAJIekKAalie CAMOMY CTYJIEHTY, KIIFOUEBbIe MTO3UIIMH MOKHO
BBIICIIATE MAapKEPOM HIIM ACJIAaTb ITOMCTKU Ha IIOJIAX. HpI/I pa60Te C I/IHTepHeT-I/ICTOqHI/IKOM
1eJ1Iec000pa3HO TaKXkKe BBIIENATh BXKHYIO HH(OPMALIUIO;

- €CJIM KHHMTra WIH XypHal He SIBJISIOTCS COOCTBEHHOCTBIO CTYAEHTA, TO 1e1eco00pa3Ho
3amyiChIBaTh HOMEpPA CTpaHMII, KOTOpbIe NMPHUBIEKIM BHUMaHME. [1o3xke cieqyeT BO3BpaTUTHCS K
HUM, TMEpeYuTaTh WM TMepenucarth HyXHYI HHPopMmanuoo. Dusudeckoe [IeHCTBHE I10
3alMCBIBAHUIO TIOMOTAET MPOYHO 3aJI0KHUTh JAHHYIO HH(OPMAIIKIO B «OaHK MaMSATH.

Beinenstores crneayromnpe BUABI 3aUCei pu padboTe ¢ JIUTepaTypoi:

KoHcnekT - kpaTkas cxemMaTHyecKasl 3aluch OCHOBHOTO COZEPKaHHsS HaydyHOWU pabOoTHI.
HGJ'II)IO SABJIACTCA HE TMCPCIIMCBIBAHHUE IMPOU3BCACHHSA, a BBIABJICHHUEC €TI0 JIOTUKH, CHUCTCMBI
JI0Ka3aTeJIbCTB, OCHOBHBIX BBIBOJIOB. XOPOIINNA KOHCHEKT JIOJDKEH COYETaTh IMOJHOTY U3JI0OKEHUS
C KpaTKOCTBIO.

Ilutata - TOYHOE BOCTIPOM3BEACHHE TEKCTA. 3aKIOYaeTcs B KaBBIUYKU. TOYHO
YKa3bIBa€TCA CTpaHUIa HCTOYHHUKA.

Te3uchl - KOHIEHTPUPOBAHHOE H3JIOKEHHE OCHOBHBIX IOJIOKEHUH TPOYUTAHHOTO
Marepuaa.

AHHOTaNMA - OYeHb KPAaTKOE M3JI0KEHUE COIEPKaHMsI TPOYNTAaHHOM paboThI.

Pestome - Haubosnee oOmIMe BBHIBOJIBI U MOJIOKEHUSI PaOOThI, €€ KOHIIETITyaJlbHbIE UTOTH.
3amucu B TOH Wi HHOU (hopMe HE TOJIBKO CIOCOOCTBYIOT HOHUMAHHUIO U YCBOGHUIO M3y4aeMOro
MaTepuasa, HO U IOMOTalOT BbIpaOaThIBaTh HaBBIKU SICHOTO W3JI0KEHHS B MUCBMEHHOU (opme
T€X WM UHBIX TEOPETUUECKUX BOIPOCOB.

Bonpocw OJIs1 CAMOCMOSIMENbHOL NOO20MOBKU K CEMUHRAPCKUM 3AHAMUAM

Paznea 1. JIuneiinas aaredpa c 3j1eMeHTaAaMM aHAJIMTHYECKOI reoMeTpuHr

Tema 1. Marpuubl ¥ ONpeIeIUTENN.
OCHOBHBIE CBEJICHUS O MATPULIAX.
CBoiicTBa orpeaenuTeneil.

Tema 2. Cuctembl TMHEWHBIX ypaBHEHUH.
OCHOBHBIE IOHATHS U ONPEIENCHHUSI.
Cucrema n JIMHEHHBIX YpaBHEHUH € N IEPEMEHHBIMH.

Tema 3. Bexkropa Ha IJIOCKOCTH U B IPOCTPAHCTBE.
IToHsATHSA I - MEPHOT'O BEKTOPA U BEKTOPHOI'O IIPOCTPAHCTBA.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYECHUS JINHEHHOTO Oreparopa.

Tema 4. D1eMeHTb! aHATUTUYECKON T€OMETPHH.
Cucrembl KOOpIMHAT.
[InockocTh U npsiMasi B IPOCTPAHCTBE.

Pa3zgen 2. MareMaTnyecKHuii aHAJIN3

Tema 5. ®yHKUIMH OJHON IEPEMEHHOM.



[Tonatue QpyHKIHH.
HenpepbIBHOCTH (QYHKITHH.

Tema 6. luddepennmanbroe ncuncieHue.
[TonsiTre Mpou3BOAHON (QYHKIIMH.
OO6mas cxema ucciaen0BaHus GYHKIHUNA U IOCTPOCHUS UX TPapUKOB.

Tema 7. IHTEerpanbHOE UCUNCIEHUE.
[TonsTrs nepBooOpa3HON U HEOTPEIETICHHOTO HHTETpaIa.
[TonsiTHe onpeeeHHOro HHTErpana.

Tema 8. Psanpl.
[lonsiTe yncnoBoro psaa.
Psnbr Maknopena u Telnopa.

Tema 9. DyHKIIMN HECKOIBKUX MIEPEMEHHBIX.
[ToHATHSA PYHKIIMH HECKOIBKHX IEPEMEHHBIX.
I'eomeTpuyeckas MHTEpIIpETAUs JBOMHOIO UHTETpaIa.

Tema 10. /TuddpepennmansHpie ypaBHEHUS.
OO0mee W YacTHBIE €lmIeHUS OOBIKHOBEHHBLIX AuddepeHInalIbHbIX ABHEHUH.
y
Huddepennmanbabie ypaBHEHHS BTOPOTO MOPSAKA C TTOCTOSHHBIMU KO3(PPUITHEHTAMH.

Paznea 3. Teopusi BeposiTHOCTEH M MaTeMAaTHYECKAsl CTATUCTHKA

Tema 11. Cityuaiinbie cOOBITHS.

OCHOBHBIE TIOHATUSL TEOPUHU BEPOSITHOCTEN.

TeopeTuKO-MHOKECTBEHHAs TPAKTOBKA OCHOBHBIX IIOHATHM M AKCHOMaTH4YECKOe
ITIOCTPOECHHUE TEOPUHU BEPOATHOCTEN.

Tema 12. Ciny4aiiHble BEINYNHBI.
JIMCKpeTHbIE U HENPEPHIBHBIE CIIyYalHbIE BETMYMHbI
Hepasenctsa MapkoBa u YeOrbliiena.

Tema 13. OcHOBBEI MaTEMAaTHYECKON CTATUCTHUKH.
3agaun 1 OCHOBHBIE MOHATHS CTATUCTUKH.
YucmoBbie XapaKTEPUCTUKH BHIOOPOYHOTO PACTIPEICTICHHS.

Tema 14. [IpoBepka CTaTUCTUYECKUX TUIIOTES.
[IpuHIUI TPAKTUYECKOM YBEPEHHOCTH.
ITpoBepka runores 06 OJHOPOIHOCTH BBIOOPOK.

6. YueOHas muTepaTtypa u pecypchbl HHPOPMALMOHHO-TEJ1eKOMMYHHKAIIMOHHOM CeTH
"UHTepHeT", BKJIIOYAS NepeYeHb Y4eOHO-MeTOAUYECKOro odecrnedeHust st
CaMOCTOSATEJbHOM PadoThl 00y4aOIIUXCH 110 AUCHHUILIMHE (MOLYJIIO)



6.1 OcHoBHagda nuTepatypa

1. A. M. KeitmaHoB. MatemaTnueckuii ananus : yuebHoe nocodue i 6axkagaBpoB. M. :
IOpaiir, 2019. — 607 c.

2. H. UI. Kpemep, b. A. ITytko, . M. Tpummz. Marematinueckuit aHaiau3 B 2 4. :y4eOHHUK U
MIPAKTUKYM I akajemMuueckoro 6akanaspuara. Yacts 1 : M.: U3n-Bo FOpaiit, 2018. -

pexxum noctymna: https://www.biblio-online.ru/book/A02D224A-69C5-4DDD-99C7-
8383D5331A28, Yacts 2 : M.: U3n-Bo FOpaiit, 2018. - pexxum nocrymna:

https://www.biblio-online.ru/book/971619EF-7196-46F3-9C56-028E4108899C.

3. Tlonos A.M., Cotnukos B.H. Briciiast Mmatematuka /it 5KOHOMHCTOB: YYE€OHUK U
NPaKTUKYM IS ipuKiIagHoro Oakanaspuara/ A.M. Ilonos, B.H. CoTHukoB. — 2-¢ u3n.,
nepepad. u gon. — M.: UznatensctBo FOpaiit, 2014. — 566 c. — (bakanasp.

[Tpuknannoii kypc).— https://www.biblio-online.ru/viewer/4AC6D210-49AB-4D97-
8E60-C4D12ADCBF32#page/2

6.2 [lJononHutenbHas nutepartypa

1. Kiromnn, B. JI. Beicmias maremMaruka Jijisi 53KOHOMHUCTOB. 334, TECTHL, YIIPAKHEHU :
yueOHUK U MPaKTHKYM JUIs OakanaBpuara u cnenuanurera. M. : UzparensctBo HOpaiir,
2019. - pexxum poctyna: https://www.biblio-online.ru/book/vysshaya-matematika-dlya-

ekonomistov-zadachi-testy-uprazhneniya-431841
2. lllumaues, B. C. Bricmias MatemaTrKa : y9eOHUK M MPAKTUKYM JIJIs1 OaKaiaBpuara u

cnermanuteTa. M. : U3mparensctBo FOpaiit, 2019. - pexxum noctyma: https://www.biblio-

online.ru/book/vysshaya-matematika-425158.
3. UYwupckuii B.I', unun K.1O., Matematnueckuii aHaau3 1 UHCTPYMEHTAIbHBIE METOBI

pemenus 3ana4, k. 1,2. — Mocksa: U3narensckuit oM «Jleno» PAHXul'C, 2019.

6.3 HopmaTuBHble NpaBoOBblE JOKYMEHTHI

L.
2.

"TpynoBoit koneke poccuiickoii dpeneparmu” (TK P®) Ot 30.12.2001 Ne 197-03
@enepanbHblii TOCYIapCTBEHHBI 00pa30BaTeNbHBIN CTAaHAAPT BBICHIETO O0pa3o0BaHUS IO
crenmanbHocTd  38.05.02 TamokeHHoe [ein0 (YpOBEHb CHCHHAINTETA). Y TBEPXKICH
nmpukazoM MuHucTepcTBa 00pa3oBanust M Hayku Poccuiickoit denepanuu oT «17» aBrycra
2015 r. Ne 850 (3apeructpupoBan 9.09.2015 . Ne 38864).

ITpuka3 MunuctepcTBa oOpa3zoBanus u Hayku poccuiickoir deneparmn (MMTHOBPHAYKN)
«O06 yrtBepxkaenun I[lopsimka opraHuM3anud M OCYIIECTBICHHS 0Opa30BaTENbHOMN
JESITEIbHOCTH 10 00pa3oBaTeNbHBIM IPOTrpaMMaM BBICILIETO O00pa3oBaHUS — MpOrpamm
OakanmaBpuara, IporpamMM CHEIHaluTeTa, MPOTrpaMM MarucTpaTypb» OT «19» nexadps
2013r. Ne 1367 (3apeructpupoan 24.02.2014 r. Ne 31402).

[Tonoxenne 00 opranmsanuu u ocymectBienun B PAHXul'C obOpa3oBarensHOM
NEeSITeIbHOCTH TI0 TMpOrpaMMaM BBICIIEr0 OOpa3oBaHMs — MporpaMmaM OakajlaBpHara,
mporpaMMaM  CIeUUajnTeTa, MporpaMMmaM Maructparypbl. YTBepxkaeHo Ilpukazom
PAHXuI'C ot «14» mast 2014 1. Ne 02-129.

[TonoxeHne 0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTalliu CTyJCHTOB
B (pemepasibHOM TOCYIAPCTBEHHOM OFO/DKETHOM O0pa30BaTEFHOM YUPEKICHUW BBICIIETO
npodeccuoHaibHOTO 00pazoBaHus «Poccuiickas akageMusi HApOTHOTO XO3SHCTBA U
rocynapctBeHHOM ciyx0bl nipu [Ipesunente Poccuiickoit denepanun» (C U3M. U I0IM. OT 7
utons 2013r.). YTeepxkneno [Ipukazom PAHXul'C ot «7» uronst 2013 . Ne 01-2694.

6.4 'HTepHeT-pecypChbl, CNpaBOYHbIE CUCTEMBI

1.

http:/www.gov.ru — cepBep OpraHoB rocyaapcTBeHHOH BiacTu Poccuiickoit denepanmm


https://www.biblio-online.ru/book/vysshaya-matematika-425158
https://www.biblio-online.ru/book/vysshaya-matematika-425158
https://www.biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-zadachi-testy-uprazhneniya-431841
https://www.biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-zadachi-testy-uprazhneniya-431841
https://www.biblio-online.ru/viewer/4AC6D210-49AB-4D97-8E60-C4D12ADCBF32#page/2
https://www.biblio-online.ru/viewer/4AC6D210-49AB-4D97-8E60-C4D12ADCBF32#page/2
https://www.biblio-online.ru/book/971619EF-7196-46F3-9C56-028E4108899C
https://www.biblio-online.ru/book/A02D224A-69C5-4DDD-99C7-8383D5331A28,%20%D0%A7%D0%B0%D1%81%D1%82%D1%8C
https://www.biblio-online.ru/book/A02D224A-69C5-4DDD-99C7-8383D5331A28,%20%D0%A7%D0%B0%D1%81%D1%82%D1%8C

2. http:/www.MHHOOpHayKH.pd — opULIMANBHBIA caiT MuHHCTEpCcTBAa 00pa3oBa-HUS U HAYKH
Poccuiickoit @enepanuun

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

U AW

IToaHOTEKCTOBBIE 023bI JAHHBIX

Hayunas snexrponnas oudmmoreka eLIBRARY.RY.

OnexkrponHas Oubmoteka cuctema [IPRBOORS.

DnekTpoHHas OMOIMOoTEeKa 00pa30BaTENbHBIX B MPOCBETUTEILCKHUX M3nanuil «1Q Libraryy.
OnekTpoHHO-0nbmoTeynas cucrema BOOK .ru.

DJeKTPOHHO-0MOIMOTEeYHAs cucTeMa znanium.com u3natenbeTBa «MHDPA-My.
DNeKTPOHHO-OMONMMOTeYHAs CHCcTeMa U3aTeNibeTBa «FOpaiT.

DJeKTpOHHO-0MOMoTeYHast cucteMa n3aarenbcrsa «JIAHDy.

Nk W~

7. MaTtepuajibHO-TeXHMYECKas 0a3a, HH(POPMAIMOHHBbIE TEXHOJIOTHH, IPOrPAMMHOE
o0ecreyeHre U HHPOPMAITMOHHBbIE CTIPABOYHbIE CUCTEMbI

1. Cnenmanu3upoBaHHBIC 3abl UIS TPOBEICHHS JEKIMHA ¥ ayIUTOPUH [UIS TPOBEICHHS
CEMHMHAPCKHX U MPAKTUYECKUX 3aHATUN C MCIOJIb30BAHUEM MYJIBTUMEAMHHOTO 000PYIOBaHHS U
BO3MOXKHOCTBIO MPSIMOTO BBIXOJIA B CETh VIHTEpHET.

2. CrneuumanusupoBaHHas MeOelb U OpIcpeicTBa: ayIUTOPUU U KOMIIBIOTEPHBIE KIIACCHI,
000pyIOBaHHBIE TIOCAOYHBIMUA MECTAMHU.

3. Texuuueckue cpencTpa ooyueHus: [lepcoHaqbHbIe KOMIIBIOTEPHI; KOMITBIOTEPHBIE IPOEKTOPHI;
3BYKOBBIC JTMHAMHKH, TPOTPAMMHBIC CPEJICTBA, OOECIIEYMBAIONINE TPOCMOTP BHUAEO(ANIOB B
dopmarax AVI, MPEG-4, DivX, RMVB, WMV.

4. JluuensuonHele aMeKTpoHHBIE pecypchl: Windows, Microsoft Office (Excel, InfoPath,
PowerPoint, Publisher, Word).

5. MUudopmanmonssle cripaBoyHble U nouckoBble cucteMbl «Koncynprant [1mrocy, «Iapant.
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