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1. Ilepeyenpb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHHS 10 AUCHHUIIMHE (MOTYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBIMHU Pe3yJIbTATAMM OCBOCHHS MPOrPaMMbI

1.1

obecreynBaeT OBJIAACHUC CICAYIOIMMMHA KOMIICTCHIAMU C YHETOM JTalla:

Kon HaunmenoBanue Kox stama ocBoenuss| HaumeHoBaHue >Tamna
KOMITETEHITUHI KOMITETEHITUU KOMITETEHITUT OCBOCHHUSI KOMITETCHITUU
YK-OC-1 CIIOCOOHOCTB NMPUMEHSTH YKOC1.2 CnocoOHOCTh
KPUTHUYCCKUI aHATn3 paccMaTpuBaTh  CHCTEMY
nHGOPMAIMH U CUCTEMHBIN Kak  JJIEMEHT  CUCTEMbI
[TOJTXOJT JIJISI PEIICHHUS Oosiee  BBICOKOTO  YpPOBHS
npodeccroHalbHBIX 3a1a4 (BUAETh  CHCTEMY  Kak
COBOKYITHOCTb MOJCUCTEM).
CrnocoOHOCTh  MPUMEHSITh
CUCTEMHBIN TOAXOA s
dbopMHupoOBaHUs
COOCTBEHHOW TpakJJaHCKON
" MHUPOBO33PEHYECKON
MO3UITUH.
CrnocoOHOCTh Ha CTaauu
MPUMEHEHUST  CHUCTEMHOTO
o1X0/1a BBISIBUTH u
onucarh DIIEMEHTBI
CUCTEMBI,
1.2. B pe3ynbTare OCBOCHHS TUCIUILIMHBI Y CTYJICHTOB JOJDKHBI OBITH C(HOPMHUPOBAHEI:
OTD/TD Kon stana Pe3ynbratel 00yueHus
(npu nanuuuu OCBOCHHS
npoghcmanoapma)/ KOMIIETCHITUN
npodeccuoHalbHbIE
JEHCTBUS
YK-OC-1.2 Ha ypOBHE 3HAHUI: CUCTEMA, CBOMCTBA CUCTEM,

Ki1accuuKaIys CUCTeM, CHCTEMHBIN TIOIXOI,
[IPUHIUIIBI CHCTEMHOTO MOAX0a

Ha YpOBHE YMEHUI: KPUTEPUATBHO OICHUBATH
H(bOpMAaITIIO

2. O0beM U MeCTO AUCHUILTUHBI (MoayJs) B cTpykrype OIl BO

Hucrtunmaa «Marematika» (b1.6.11) otHocuTcst k 6a30BOi 4acTH M B COOTBETCTBUH C
y4eOHBIM TUTAaHOM OcBanBaeTcs B 1, 2 ceMecTpax Ha 1-M Kypce ouHOU (hOpMBI OOyUeHUSI.
OO0mmas TpyI0EMKOCTh TUCIMIUIAHBI COCTABISET 6 3.€. (216 a.4.).




JucuumuinHa Ga3upyercss Ha 3HAHUSX, MOJYYEHHBIX CTYJIEHTaMU B IPOLIECCE OCBOCHUS
IIKOJIBHOM MporpamMmbl 1o npeaMety «MaremaTtukay.
OCHOBHBIE TOJIOKEHUSI UCIMIUIMHBI JOJDKHBI OBITh MCIOJIB30BAHbI B aIbHEHIIIEM MIPH
M3YYEHUH CIIEAYIOMUX TUCHUIINH: «OCHOBBI HAyYHBIX HCClea0BaHuil», «OO0mas u TaMokeHHast
CTaTHUCTUKA.

KomnyecTtBO akageMHYECKHX 4YacoB,

BBIJICJICHHBIX HAa KOHTaKTHYIO paboTy ¢

npernojaBarenieM (110 BUJaM y4eOHBIX 3aHATHI) U Ha CAMOCTOSTEIbHYIO Pa0OTy 00YJaIOIINXCS:

- oyHast ¢opma oOyueHus: Jekuuu — 36 a.y., NpakTUdyeckue 3aHiaTud — 54 a.u.,
camocTosiTenbHast padota — 90 a.u., mpoMeKyTouHas arTecTanus — 36 a.u.
dopma MPOMENKYTOYHON aTTeCTallil B COOTBETCTBUH C YU€OHBIM IIAHOM — HK3aMEH.

3. CoeprkaHue U CTPYKTYpPa AUCHUILIHHBI (MOTYJI51)

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

Ounasn popma 0o6yuenusn

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

Tema 1 |Martpuubl 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
Tenta 4 DJeMeHThI aHATUTUYECKOM 10 ) ) 1 5 0
TeOMETPHHA
Pa3nen 2. Marematnuecknii anaaus (1 cemectp)
Tema 5 | CYIKIUA OAHON 10 | 2 2| 1 |5 0
MePEeMEHHOI
Tema 6 | A Hddepermmanyioe 14 4 4 1 5 0
WCUHUCIICHUE
Tema 7 | UnTerpasnbHoe ucuucienue| 14 4 4 1 5 O
Hroro mo 1 cemectpy 72 18 18 7 29 KP
Kontposabnas padora
Pasznen 2. MaremaTuveckuii anaaus (2 cemectp)
Tema 8 | Psiabl 14 2 4 1 7 O, KP
Tema 9 | PYHKIHN HECKOTBKNX 14 2 4| 1 7 0, KP
MIEPEMEHHBIX
Tema Huddepenunanbusie 14 ) 4 1 7 0. KP
10 YpaBHEHMUS.

Pa3znen 3. Teopusi BeposiTHOCTEH U M

aTeMaTHiIeCKas CTaTUCTHKA

(2 cemecTp)

Tema
11

Crydaiinpie cOOBITHS

18

4 8 1

5

O, KP




O0beM qMCHUIIHHBI (MOAYJI), Yac. Dopma
KonrakTHas pa6ora TEKyLIero
Ne i/ HanmenoBanue tem o0yuarommxcs KOHTPOJIst
(pa3meJioB) Bceero ¢ mpenoaaBarejgemM 1mo CP |ycneBaeMoCTH
BH/JaM Y4eOHBbIX 3aHATHI .
J | Jp | 13 | KCp ITPOMEKY TOUH

Ounasn popma o0oyuenusn

Paspen 1. JiuHeuHan anredbpa c affeMeHTaMM aHaJIMTUYECKOMN
reomeTpum (1 cemecrtp)

"lnga Crny4aiiHble BETUYUHBI 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 arrecTanus DK3aMeH
Bcero: | 216 36 54 14 76

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




Conepskanue IMCUUIIMHBI (MOLYJIs1)
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 JIMHEHBIX YPABHECHUM.

OcHOBHBIE TTOHATHS U onpeAeneHusl. CucremMa n JIMHEHHBIX YPABHEHUM C # TIEPEMEHHBIMH.
Merton obparnoit marpunbl 1 popmyinsl Kpamepa. Meron I'aycca. Cuctema m JIMHEHHBIX
YpaBHEHUH ¢ n niepeMeHHbIMU. CHCTEMBI JIMHEUHBIX OJJHOPOJIHBIX YPABHEHUH.

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 TUHUH BTOPOTo mopsiaka. OKpyKHOCTh M 3Junc. [umepbona u
napabona. [ImockocTs U npsiMasi B TPOCTPAHCTBE.

Pa3zgen 2. MareMaTnuecKuii aHAJIN3

Tema 5. @yHKUMHU 0OIHOI NTEpPeMEHHOM.

[Tonstne ¢pynkuun. OCHOBHBIE CBOMCTBA (DYHKIMNA M UX KiIacCU(UKAIUSA. DIEeMEHTapHbIC
¢bynkuuu. IlpeoGpasoBanue rpadukoB. [lonsTe uumcnoBoil nocienoBarenbHocTU. [Ipenen
(GYHKIIMM M YKCJIOBOM MOCIEAOBAaTENbHOCTH. beckOHeYHO Majble U OECKOHEYHO OombIlne
BenuuuHbl. OCHOBHBIE TEOPEMBI O MpeAenax. 3amedareiabHble mpeneibl. HemnpepbiBHOCTH

GbyHKIUH.

Tema 6. [IndpdepennnanbHoe HCUHCTCHUE.

[lonsatue mnpomsBomnoil  QyHkumu. OcHOBHBIE TpaBuia  JuddepeHIIMPOBAHUS.
[TpousBognas crnoxHoil M oOpartHOW (yHkumid. [Ipom3BomHBIE HESBHOW M TMapaMeTpUYECKU
3agaHHoi (QyHKimU. [ToHsATHE TPOWM3BOAHBIX BhICIIMX TOpsakoB. Huddepenuuman ¢yHkumm.
[Tpumenenne muddepeHnmrana B MPUOIMKCHHBIX BhIucieHusX. [lonsatue o nuddepennnanax
BBICIINX TIOpsANKOB. OCHOBHBIE Teopembl auddepeHmanpHoro ucunciaenus. [IpaBuio
Jlonurans. Bospactanue n yobiBanue GyHKIMNA. XapaKTepHble TOUKH (PYHKIUN U XapaKTepHbIE
JTUHUU UX TpadukoB (AKCTpeMyM (YHKIIMH, HAHOOJbIIEe U HAMMEHBIIIEe 3HAYeHUs (DYHKIIUU Ha
OTpE3KEe M MHTEPBaJIC, BHITYKIOCTh (DYHKIIMH, TOUYKH Tepernda, aCHMITOTHI Ipaduka GyHKITUN).
O6mas cxema uccaenoBaHus GYHKIUN U TOCTPOCHUS 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 HpPpAIlMOHAIBHOCTEH, HHTEIPUPOBAHUE TpUTOHOMETpUUecKux ¢yHkuuii). [lonsTue



onpeaeeHHoro uurerpaia. CBoilcTBa onpeaeeHHOro uurerpaia. OnpeaeeHHbId HHTErpall KaKk
¢byukuus  BepxHero mnpenena. Dopmyna  Herotona-JleiiOHwmma. 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 CXOAMMOCTHh 3HAKONEPEMEHHBIX psiaoB. [lpm3Hak cxomumoctu JlenOHua st
3Hakouepenyromerocs psaa. Crenennsie psiabl. Teopema AGens. CBoMCTBa CTEEHHBIX PSIOB.
Pamnyc cxomumoctu crenenHoro psana. Psaasl Maknopena u Teiopa.

Tema 9. ®yHKIMM HECKOIBKHX NePeMEHHBIX.

[Tonatuss (QyHKIMM HECKONBKUX MEpeMEeHHbIX. l[Ipenen M HenmpepbIBHOCTH (DYHKIIHH.
YacTHble MPOU3BOAHBIC W MOMHBINA quddepennuan ¢pynkunu. [IponsBoaHas Mo HampaBJIeHUIO,
rpajiieHT QYHKIMH. DKCTPEMyMbl QYHKIIMH MHOTHX MEPEMEHHBIX, HEOOX0IMMOE U JIOCTATOYHOE
YCIOBUE DJKCTpeMyMma. YCIOBHBIM »KcTpeMyM. Meron MHoxutenedl Jlarpawxka. Ilonsitue
nBoitHOoro wuHTerpana. CBeleHHE JBOMHOTO MHTErpayia K TOBTOpHOMY. ['‘eomerpuueckas
WHTEpIpPETANNs ABOMHOIO HHTErpaa.

Tema 10. AudpepenunajibHble YpaBHEHUS.

OcHoBHble moHsATHA. OOlIee M YacCTHBIC PEHICHHUs] OOBIKHOBCHHBIX IU(QepeHINaTbHBIX
ypaBHenuil. JluddepeHnnansHple ypaBHEHHsS TIepBoro mnopsaka. 3amada Komm (ycioBue
CYIIECTBOBaHUS M EIUHCTBEHHOCTH pemeHus). Hemonmubie aud¢epeHnnansHple ypaBHEHUS
nepsoro mnopsaka. uddepeHunanbuple ypaBHEHHs MEPBOrO MOpPsIKAa € pasessiolIMMUCs
nepeMeHHbIMH.  JIuHeitHble — nuddepeHIManbHble  YpaBHEHUS — IEpBOTO  MOPSJKA.
Juddepenunanbupie  ypaBHEHHsT BTOPOTO TOPSJIKA, JONMYCKAIOIIUE TOHIKEHHUE TOpPSIKa.
Huddepenunanbupie ypaBHEHHS BTOPOTO MOPSIKA ¢ TOCTOSHHBIMU KOA(PPHUIIMEHTAMH.

Pasnesn 3. Teopusi BeposAITHOCTEH M MaTeMaTHYeCKAasA CTATUCTHKA

Tema 11. Cnyuaiinbie cOOBITHSA.

OcHoBHbIE TIOHATUSI TeopuHu BeposiTHOocTel. CiyuaiiHble coObITHs. BeposTHOCTE coObITHS
(kmaccuyeckoe, CTAaTUCTHUECKOE W TE€OMETPUUYECKOE ONpEAENICHUs BEPOSITHOCTH). Teopemsl
CIIO)KEHHUSI BEPOSTHOCTEH. VYCIOBHAas BEpPOATHOCTb. TeopemMa YMHOXKEHHS BEpPOATHOCTEM.
HezaBucumpie coObitus. ®@opmyna monmHO# BepositHocTH. Dopmyna baiteca. [loBropHBIE
He3aBHcuMbIe uctibiTanus. @opmyna bepuymiu. JlokanbHast 1 MHTErpaibHas TeopeMbl MyaBpa-
Jlanmaca. TeopeTuko-MHOKECTBEHHas] TPAaKTOBKA OCHOBHBIX TOHATUH U aKCHOMAaTHYECKOE
MOCTPOCHHE TEOPUU BEPOSTHOCTEH.

Tema 12. Ciryuaiinble BeJIUYNHBI.

JIUCKpeTHbIE U  HEIPEpPBIBHBIE CllydaliHble BenW4MHbL. DyHKIMA pacrpeneineHus
cly4aiHOM BennuuHbl. [IIOTHOCTBH pacmpeneneHus HENpPEepbIBHONM CIIy4alHOM BEJIMYUHBI.
UucnoBble XapaKTEpUCTUKU CIy4YalHBIX BEIMYMH: MATEMATU4YECKOE OXHMJIAHUE, IUCIIEpPCHs,
CpeaHee KBaApaTHdecKkoe OTKIOHeHue. MXx cBoiicTBa. HauanpHble W LIEHTpAJIbHBIE MOMEHTHI
cilydaiiHbIX BeJIMYMH. OCHOBHBIE 3aKOHBI PACIPENEIECHMSI CIIy4alHbIX BEIMYMH: PAaBHOMEPHOE,



bepnymu, Ilyaccona, sxcrioneHmansHoe, HopmaibHoe. HepaBenctBa MapkoBa u UeOrlieBa.

Tema 13. OcHOBBI MaTEMAaTH4Y€CKON CTATHCTUKH.

3a/1aui 1 OCHOBHBIE TIOHATHSI CTAaTUCTUKU. Bo1OOpOUHBIi MeTos. ['eHepaibHasi COBOKYITHOCTh
1 BbIOOpKA, BApUALIMOHHBIN PsiJl, OJIUTOH YacTOT, THCTOTPAMMa, SMITUPpUYECKasl (CTaTUCTHUECKas)
¢byHKIus pacnpeaeneHus. YucaoBble XapaKTEPUCTUKH 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 cTaATUCTHYECKUX THIIOTE3.

[MpuHuMn npakTuyeckoil yBepeHHOCTH. [loHsiTHe cratucTudeckod rumoressl. OOmias
cXeMa TPOBEPKM CTATHCTHUYECKOH rumore3bl. [IpoBepka rumore3 o paBeHCTBE CPEIHUX W
JAMCIIEpCHH JBYX COBOKymHOCTei. [IpoBepka rumore3 o 3akoHE paclpenelieHHs BBIOOPKH.
[TpoBepka rumnore3 00 OJHOPOTHOCTH BHIOOPOK.

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

4.1. PopMbl 1 METOAbI TEKYLLEro KOHTPONA yCrneBaeMoCTH n
NPOMEXYTOYHOM aTTecTauum.

4.1.1. B xonme peanuzanuu JUCHMILIUHBI «MaTeMaTHUKa» HUCHOJIb3YIOTCSA CIEIYIOIUE METOJIbI
TEKYILIETr0 KOHTPOJIS YCIIEBAEMOCTH 00yUaroIIUXCs:

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

- IpU TPOBEICHUHU MPAKTUYECKUX 3aHATUH: YCTHOE cobecemoBaHME (OMPOC), KOHTPOJIbHAs
pabora.

4.1.2. IlpomexxyTouHast aTTecTalys NpoBoauTcs B (hopMme 3auéTa U 3K3aMeHa.

4.2. MaTepunanbl TeKyLero KOHTPOnA ycrneBaeMoCTM.

BOHpOCbI IJIsI OIIPpOCa HA 3AHATHAX.
Conepmalme JICKIIHUOHHOT0 MaTepuaJia

Paznea 1. JIuneiinas aaredpa c 3j1eMeHTaMM aHAJIMTHYECKOI reoMeTpuH

Tema 1. Marpuiibl ¥ ONIpEaCTUTENH.
OcHoBHble cBefieHus1 0 Marpunax. Omneparuu Hajg Marpuuamu. OnpenenuTeNn KBaIpaTHBIX
Martpwuil. CBoiicTBa onpenenuteneii. O0paTHas Marpuia. PaHr MaTpuIsL.

Tema 2. CrucreMbl IMHEVHBIX YPAaBHEHH.

OcHOBHBIE TTOHATHS U onpeAeseHusl. CucreMa n JIMHEHHBIX YPABHEHUM C # TIEPEMEHHBIMH.
Merton obparnoit marpunbl 1 popmyinsl Kpamepa. Meron I'aycca. Cuctema m JIMHEHHBIX
YpaBHEHUH ¢ n niepeMeHHbIMU. CHCTEMBI JINHEUHBIX OJJHOPO/IHBIX YPABHEHUH.

Tema 3. Bexkropa Ha MJIOCKOCTH U B IPOCTPAHCTBE.
[ToHATHS T - MEPHOrO BEKTOpa M BEKTOPHOIrO HpocTpaHCTBa. CKalsipHOE M BEKTOPHOE
npousBeneHue. PasmepHocTs M 0a3uc BeKTOpHOro (IMHENHOro) mpoctpaHcTsa. I[lepexon k



HOBOoMY Oasucy. EBkimnoBo mpoctpancTBo. Jluneinsie onepatopbl. 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 Touek. AnreOpanueckue JMHUU BTOporo mopsiaka. OxpyxkHocTs W 3iunc. ['mmepbona u
napabosna. [InockocTs 1 npsiMast B IPOCTPAHCTBE.

Paszgen 2. MareMaTnyecKuii aHAJIN3

Tema 5. OyHKUIMU OJHON IEPEMEHHOM.

[Tonsarue ¢ynxkuuu. OcHOBHBIE CBOICTBA (YHKIUI M UX KiIaccupuKanus. DjIeMeHTapHbIe
¢ynkun. IlpeobpasoBanue rpapukoB. IlonsTHe uymciaoBOM mocnenoBarenbHOCTU. I[lpenen
(GYHKIIMM ¥ YHUCIOBOM MOCJIEIOBATENbHOCTH. BECKOHEYHO Mayible M OeCKOHEYHO OOoJblIne
BennynHbl. OCHOBHBIE TEOpPEMBI O MpeAenax. 3ameuarelbHble Mpeenbl. HempepbIBHOCTH

GbyHKIUH.

Tema 6. luddepenunanbroe ncuncieHue.

[Tonsstue  mnpowsBomuHoW  PyHkumu. OcHOBHbIE mpaBwia auddepeHIIUPOBAHMS.
[IpousBoanast cnoxHoil u oOpatHoi QyHKuuH. [IpousBogHBIE HESIBHOW M HapaMeTpUYECKH
3amanHon (QyHKmuu. [ToHSATHE MPOW3BOAHBIX BHICIIMX MOPsAAKOB. JuddepeHnuan GyHKIUU.
[Ipumenenue auddepennana B MpuOIMKEHHBIX BbIYMcIeHUsX. [lorsatue o nuddepenmnumanax
BBICIIMX TOpsiAkoB. OcHoBHBIE TeopeMbl nupdepeHnransHoro wucuucienus. IIpasBuio
Jlonurans. Bospactanue u yobiBaHue GyHKIMNA. XapaKTepHble TOUKH (QYHKIUN U XapaKTepHbIE
TUHUH UX TpadukoB (AKCTpeMyM (YHKIMH, HanOoJbllee U HAUMEHbIIIee 3HaYeHUs (QYyHKIIMHA Ha
OTpEe3Ke U MHTEpBAJIE, BHIMYKIOCTh (PYHKIIMHU, TOUKH Mepernda, acCUMITOTHI rpaduka GyHKIUN).
OOm1ast cxema uccienoBaHus (GyHKINUN U TOCTPOCHUS UX TPapUKOB.

Tema 7. HTeTpanbHOE UCUUCIICHUE.

[TonsaTust mepBoOOpa3HONM M HEONpPEAEIEHHOTro MHTerpana. CBOWCTBAa HEOIPENEICHHOTO
uHTerpaia. MeroJpl HUHTErpUPOBaHUs (METOJ] 3aMEHbI IEPEMEHHON, METO/I UHTETPUPOBAHUS T10
4yacTAM, MHTETPUPOBAHME IMPOCTEHIIMX pPALMOHAIBHBIX APOOEd, MHTErPUPOBAHHE HEKOTOPBIX
BUJIOB HUppaAlMOHAJIBHOCTEH, WHTErpUpPOBaHUE TpUTOHOMeTpuyeckux ¢Gynkimil). Ilonstue
omnpenesieHHoro narerpaita. CBoiicTBa onpeAeseHHOTro nurerpaia. OnpenesaeHHbld HHTerpall Kak
¢dbyakus  BepxHero mpenena. dopmyna  Herorona-JleiOHuma. Merombl  BBIYMCIICHHS
OTIpe/IeJICHHOTO MHTETpaa (3aMeHa MepeMeHHON U HHTETPUPOBAHUE 10 YaCTSIM B ONPEIeIEHHOM
unterpane). HecoOcTBeHHble UHTErpanbl. [eomMeTpuyeckue TMPHIOKEHHUS OIMPEIeIeHHOTO
UHTETpaa.

Tema 8. Panpl.

[lonatue uuncnoBoro psna. OcHOBHBIE CBoOWcTBa pAnoB. HeoOXomaumblii MpHU3HAK
cxXoauMocTu psna. IIpu3Haku cXOIMMOCTH PAAOB C HEOTPULATEIBHBIMH WieHaMH. AOGCOIOTHAS
U YCJIOBHAas CXOAMMOCTb 3HAKONEpeMEHHBIX psnoB. [Ipu3nak cxomumoctu JleiOnuma ams
3HaKo4epeayoierocs: psaa. Crenennsie psabl. Teopema Abens. CBOMCTBA CTENEHHBIX PSJIOB.
Pagnyc cxomumoctu crenenHoro psana. Psaasl Maknopena u Teiopa.

Tema 9. OyHKIIMM HECKOJIBKUX ITIEPEMEHHBIX.



[Tonstust QyHKIIUM HECKONBKUX MEpPeMEHHBbIX. lIpemen W HEmpephIBHOCTh (PYHKITUH.
YacTHble MPOU3BOAHBIC W MONMHBINA quddepennuan ¢pynkunu. [Ipou3BoaHas Mo HampaBJIeHUIO,
rpagueHT QyHKIUU. IKCTPEeMYMBbI PYHKIIMA MHOTUX TIEPEMEHHBIX, HEOOXOUMOE U JIOCTATOUYHOE
YCIOBUE JKCTpeMyMma. YCIOBHBIM »KcTpeMyM. Meron MHoxutened Jlarpanxka. Ilonsitue
nBoitHoro wuHTerpana. CBeleHHE JBOMHOTO WHTErpayia K TOBTOpHOMY. ['‘eomerpuueckas
WHTEpIpPETANNs ABOMHOIO HHTErpaa.

Tema 10. Tudpepennnansupie ypaBHEHHUS.

OcHoBuble moHsATHA. OOlIee M YacCTHBIE PEHICHHUs] OOBIKHOBEHHBIX IU(QepeHINaTbHBIX
ypaBHenuil. JluddepeHnnansHple ypaBHEHHsS TIepBoro mnopsiaka. 3amada Komm (ycioBue
CYIIECTBOBaHUS M EIUHCTBEHHOCTH pemeHus). Hemonubie aug¢epeHnnansHple ypaBHEHUS
nepsoro mnopsaka. uddepeHunanbuple ypaBHEHHs MEPBOrO MOpPsKAa € pasessiolIMMUCs
nepeMeHHbIMH.  JIuHeitHble — nuddepeHIManbHble  YpaBHEHUS ~— IIEpBOTO  MOPSJKA.
Juddepenunanbuple  ypaBHEHHsT BTOPOTO TOPSAKA, JONMYCKAIOIIUE TOHIKEHHUE TOpPSIKa.
Huddepenumanbupie ypaBHEHHS BTOPOTO MOPSIKA ¢ HTOCTOSHHBIMU KOA(PPHUIIMEHTAMH.

Pasznen 3. Teopusi BeposiITHOCTEH M MaTeMaTHYeCKAasl CTATUCTHKA

Tema 11. CiiyuaiiHbie COOBITHSA.

OcHoBHbIE TIOHATUSI TeOpuU BeposiTHOocTel. CiyuaiiHble coObITHs. BeposTHOCTE coObITHS
(kmaccuyeckoe, CTaTUCTHUECKOE W TE€OMETPUUYECKOE ONpEAENIEHUs BEPOSITHOCTH). Teopemsl
CIIO)KEHHUSI BEpOSTHOCTEH. VYCIOBHAas BEpPOATHOCTb. TeopemMa YMHOXKEHHS BEpPOATHOCTEM.
HezaBucumpie coObitus. ®@opmyna momHO#M BepositHocTH. Dopmyna baifeca. [loBropHBIE
He3aBHcHuMble uctibiTanus. @opmyna bepuymu. JlokanbHast 1 MHTErpaibHas TeopeMbl MyaBpa-
Jlanmaca. TeopeTuko-MHOKECTBEHHas] TPAaKTOBKA OCHOBHBIX TOHATUH U aKCHOMAaTHYECKOE
MOCTPOCHHE TEOPUU BEPOSTHOCTEH.

Tema 12. CinydaiiHble BETUYUHBI.

JIUCKpeTHbIE U HENPEpPBIBHBIE cCllydaliHble BelnW4MHbL. DyHKIMA pacrpeneineHus
cly4aiHOM BennuyuHbl. [IIOTHOCTBH pacmpeneneHus HENpPEepbIBHONW CIIy4alHOM BEJIMYUHBI.
UucnoBble XapaKTEpPUCTUKU CIy4YalHBIX BEIMYMH: MATEMATU4YECKOE OXHUJIAHUE, IUCIEpPCHs,
CpeaHee KBaApaTHueckoe OTKIOHeHue. MXx cBoiicTBa. HauanpHble W LIEHTpAJIbHBIE MOMEHTHI
cilydaiiHbIX BeJIMYMH. OCHOBHBIE 3aKOHBI PACIPENEICHMS CIIy4alHbIX BEIMYMH: PAaBHOMEPHOE,
Bepnymmu, [lyaccona, skcrioHeHIIMAIbEHOE, HOpMainbHOoe. HepaBerncTBa MapkoBa u UeOkbIiesa.

Tema 13. OcHOBBI MaTEMAaTUYECKON CTATUCTUKHU.

3a1aun 1 OCHOBHBIE TIOHATHSI CTaTUCTUKU. Bo1OOpounblii MeTo. ['eHepaibHasi COBOKYITHOCTh
U BBIOOpPKA, BAPHALMOHHBIN Psijl, OJIUTOH YaCTOT, TUCTOrpaMMa, SMIUpHUYEcKas (CTaTUCTUYECKas)
GbyHKIMA pacnpeneneHus. YucnoBble XapaKTepUCTUKHU BBIOOPOUHOIO PaCHpeiesICHH .

[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.
[IpuHumn npaxkTuyeckol yBepeHHOCTH. IloHsTne crarucTuyeckod rumnoressl. OOmas
CXeMa IPOBEPKH CTAaTUCTHYECKOW Trunore3bl. [IpoBepka TruIore3 O paBeHCTBE CPEAHMX U



JAMCIEpCHH JBYX COBOKymHOCTei. [IpoBepka rumore3 o 3akoHE pacrlpenelieHHs BBIOOPKH.
[TpoBepka rumnore3 00 OJHOPOTHOCTH BHIOOPOK.

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

Pasnean 1. JInneiinast anredpa ¢ 3jleMeHTAMH AHAJMTHYECKOI reoMeTpHu

Tema 1. MaTpuubl 1 onpeaeuTeIN.

Sansrue 1

IeJsb: naTh 3HaHUSA MOJOKEHUNA U3y4aeMOT0 Kypca U MPUBUTH HABBIKUA IPUMEHEHHUS
MaTeMaTHYeCKUX METOJIOB PEIICHUs 33/1a4, B TOM 4uciie, B chepe mpodeccHoHaIbHON
JIEATEIIbHOCTH.

1. [ToBTOpEHUE ONpeeTICHII OCHOBHBIX MOHSATHI TeMBI B ()OpME KOHTPOJIILHOTO OIpoca.
2. Nanbl matpuisl A u B:
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Vka3aTh, KAKUE U3 HUKETIPUBEICHHBIX ONEPALIUii BBIIOJIHUMBI, U BHIIOIHUTD HX.
a)A+B; 6)A"+B; B)A+B"; r)AT+B"; 1) AB; e)A'B; x)AB'; 3)BAT.

113 1
IO |l

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. Pemmuts 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 JIMHEHHBIX YPABHEHUIA.

——
11

Ha 0om A:

3agarue 1

Heanb: 1aTh 3HaHUS MMOJIOKCHUN U3y4aeMOT0 Kypca ¥ MPUBHUTHh HABBIKWA TPUMEHEHUS
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 — nrurepatypa ox HoMepoM | B CIIHCKE TUTEpaTypHI



3. Pemuth cuctemsl ypaBHeHUI MeTooM ["aycca:

2x,+x,+3x; = 5 X, +4x; = 2
a) {4x +2x,+6x; =8 ; 6) 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 5x,+3x,+x; =5

4. Pemmute 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 VIOCKOCTH H B MIPOCTPAHCTBeE.

3ansarue 1

Ieub: 1aTh 3HaHUS MOJOKEHUN U3y4aeMOro Kypca U IPUBUTh HABBIKHA IPUMEHEHUS
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. HaiiTi kocuHyc yria Mexay BEKTOpaMH X Uy, HPUHAIJIeKAIIUMU TPEXMEPHOMY
€BKIIMI0BY IIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0a3HCOM.
1 —1 0 -1
ayx= 4 | v=|3 | Haoom 06) x=|—-4| »y=|3
-2 2 1 -2

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 BEKTOD

X Xy X X=X
X=|X, | BBEKTOp Y =|X, tX; Ha dom X=|X, | BBeKTOp V=| 2X;
X, X, — X, X, X, —3x,

6. Haiitu marpuily TuHeHOro npeoOpa3oBaHus, IEPEBOSILIETO KaX/IbIi BEKTOP X
JByXMEPHOT'0 BEKTOPHOI'O IIPOCTPAHCTBA B BEKTOP Y IO CIELYIOIIEMY AITOPUTMY.

a) CHMMETPHYHOE O0TOOpaKEHHE OTHOCUTENILHO MPSIMON X = X ;

0) moBopoT Ha 45| 110 YaCOBOM CTPEJIKE;

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

a) CHMMETPUYHOE OTOOpaKEHNE OTHOCUTEIBHO MPSIMON X| = -X».

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

7. Pemuts 3amaun:



a) BeruuciuTh mIomaab TPEyroibHUKA, MOCTPOCHHOTO HA BEKTOpax ¢ =—m+2n,
]
d=3m—n, ecnu |m|=5,|n|=4,p=x/6.

6) IIpoBepuTh, OyayT U KOJUIMHEAPHBIMU CIEAYIOIINE BeKTOphl: < (4, -2; 1), o (8; -4;
4).
Ha Oom
Hanbl BepmmHbl TpeyroabHuka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero
IUIOILAMb.

Tema 4. DjieMeHTBI AHAJTUTHYECKOI TeOMeTPHUH.

Sansrue 1

Hennb: naTe 3HaHUSA MTOJIOKECHUM U3y4aeMOr0 Kypca U IIPUBUTHh 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 naoom 4.39;4.41;4.48;4.74.
4. Pemuth 3amaunm [JI1, c. 234-235]:

4.78;4.83;4.84;4.92; 495 naoom 4.81;4.90;4.91;4.97.

5. Pemuts 3amaunm [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. @yHKIUM OHON EepeMEHHO

3andarue 1

He.ﬂbl aThb 3HAHUA OJIOKEHUI Hn3y4acMoro Kypca U MpuBUTH HABBIKW IIPUMCHCHUA
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 00JACTH 3HAYCHHUH CIICTYIOMINX (DYHKITHIA:

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

sin 7ox

Haoom T) y=+2+x—x ; my=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



2 2 2
5. Pemmuts 3amaum [JI1, ¢.324 — 331]:

6.10(a, T, n); 6.11(1, 6); 6.23; 6.39 Ha oom 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. luddepenimanbHOe UCUNCICHHE

3agsarue 1

Lesnb: 1aTh 3HaHUS MOJOKEHUN U3y4aeMOro Kypca U IpUBUTh HABBIKA 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 nepByIo 1 BTOPYIO MPOU3BOIHBIC (DYHKITHIA:
y=In(tgx’) madom 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: naTh 3HaHUS MMOJIOXKCHUN U3y4aeMOT0 Kypca ¥ MPUBHUTHh HABBIKA 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 TOCTPOUTH UX TpapuKu

2 2
1 X
a = ;0) yv=x+— B)y=2xe ¥?; r)y="--2x";
) Y= i@ y=xt B yy==
Ha Oom
n y= 3vx ; 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 MCUMCIIEHHE

3agarue 1

Heanb: 1aTh 3HaHUS MMOJOXKECHUN H3y4aeMOT0 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

-[3)6 +1

dx; naoom B) |e 5" dx .
x2 (x> +1) )I

) J‘ dx

a .
\/ X3 ’

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

4. HaiiTu HeolpeieIeHHbIe HHTETPajibl METOJOM 3aMEHBI IEPEeMEHHOMN

2 /
dx; 0) Iln Ydx; naoom B) J-idx
X

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

Henb: 1aTh 3HaHUA MMOJOKEHUN N3y4aeMOr0 Kypca ¥ IPUBUTh HABBIKWA 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 uarerpaisl [JI1, c. 635]: 11.32, 11.37, 11.50 ©Ha dom 11.40,
11.43

3. Haiitu mimomanu ¢puryp, orpaHUYEHHBIX CIACAYIOMUMHA KPUBBIMH:
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 na oom 11.64;11.73; 11.84.
5. Beruucnnts 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

3anaTue 1

Henb: nath 3HaHUS MOJT0KEHUN U3y4aeMOro Kypca U IPUBUTh HaBBIKA 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. IlpeacraBuTh NaHHYIO BEIOOPKY B BUE CTATUCTUYECKOro psiaa. [locTpouTs moauroxn
4acToT (4acTOCTEH).

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

Ha oom

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

3. ITo naHHOI BEIOOPKE MOCTPOUTH TpaHK IMIUPHUESCKON (DYHKIIUU pacIpeIeICHuUsI.

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

Ha oom

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'" ) BApUALIMOHHOTO PsiJia, COCTABICHHOTO 1O JaHHBIM BapUAHTOB 3a/1a4H 2.

3ansaTue 2 (B KOMIIBIOTEPHOM KJIacce)

Lesn: 1aTh 3HAHUS TOJIOKEHHUH N3y4aeMOTo Kypca U MPUBUTH HABBIKH TPUMEHEHHUS
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 UCIIOJIb30BaHNEM MacTepa QyHKIIMHA U MaKeTa aHaJIu3a MOCTPOUTHh BApUAITUOHHBIN

CTaTUCTUYECKUH PsiJI, CTATUCTUUECKYIO TaOJIUILY; ITOJIUTOH YaCTOT, KyMYJISTY U
SMIOUPUYECKYIO QYHKIMIO pacIpeesIeHNs; HAlTH CPEAHIO apu(PMeTHIeCKy0; MeIuany



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

3. Pemuth ¢ ucnonp3oBaHneM Mactepa GyHKIUH 1 makera aHanu3a 3agady 8.11 [J12, ¢.285];
Ha oom pewnTh 3aaaqy 8.12 [J12, c.285].

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH: IPUMEHEHUE BEIYMCIUTEILHON TEXHUKH C
COOTBETCTBYIOIIUM MPOTrpaMMHBIM 00€CIieYeHnEM U MYJIbTUMEIUHHON armnapaTypsbl.

3anaTtue 3
Henb: nath 3HaHUS MOJI0KEHUN U3y4aeMOro 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 (PyHKIUI 1 HaJCTPOMKHU «ITaKeT aHAINU3a TaHHBIX)
3agaun 10.2; 10.16 [JI2, ¢.343, 375].

OO0pa3oBaTe/ibHbIE TEXHOJIOTMH: IPUMEHEHNE BBIYUCIUTEIbHOM TEXHUKH C
COOTBETCTBYIOIINM MPOTPaMMHBIM 00eCIieYeHnEM U MYJIbTUMEIUHHON anmnapaTyphl.

3ansTue 2 (B KOMIIBIOTEPHOM KJIacce)

Lenb: nath 3HAHUS MOJIOKEHUN U3y4aeMOro Kypca U IPUBHUTh HABBIKU 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 (GYHKIUI 1 HAJICTPOHKHU «IAKET aHAJIN3a JAHHBIX)
3ajauy:

Ha nByx 3aBogax no ounctke Torumsa (B Muanane u Texace) npoBeneHo no 12 npoBepok
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

Honaraﬂ, 4YTO KOJIUYECCTBO HpI/IMeCGﬁ (BeC) MNOAUYUHACTCA HOPMAJIIbHOMY 3dKOHY, Ha
YPOBHEC 3HAYMMOCTHU O = 0.05 BBISICHUTDH, MOXKHO JIM CYHUTATh, YTO KAYECTBO OYHMCTKHU
TOILIMBA Ha 3THUX 3aBOJax oauHakoBo. Ha YPOBHC 3HAYMMOCTHU O = 0.05 BBIICHUTH BIUSHUC
MCCTOITOJIOKCHU A 3aBOJa Ha CPECAHCC 3HAUYCHNEC BECA HpHMeCGﬁ.

OO0pa3zoBaTe/ibHbIC TEXHOJIOTMH: IPUMEHEHNE BBIYUCIUTEILHON TEXHUKH C
COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00ECTICYCHUEM H MYJIBTHMEIHMIHON anmaparyphl.

Ta0nuua BapuaHTOB KOHTPOJIbHBIX padoT

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

L 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. 51 5| 5| 5| 5| 5|5
6. 6 | 6 | 6| 6| 6| 6| 6
7. 70777717 |7
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 5
13. 3 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 > [ 3 a1 5 | 10
21 3 s | 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

i 3n’ +2n in!-f”

~ 0’ +5n-5 ~ n
Bapmuanr 2 Bapuanr 7

oo 1 n
Inl 1+ — n+1

;n(+n2] = n
ylo

n=1

Bapuanr 3 Bapuanr 8

y Y7 i_

~ n’+12 = 12" +n’

BapuaHT 4 BapnaHT 9

2 e ln(n +3) )M gy n(3” —4)

Bapuanr S Bapuanr 10
Y Y e
pr= \/7’17311’1(}1 +1) = A n’ In(n+1)

3anaua 2. VccnenoBarh QyHKIIMH Ha SKCTPEMYM

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—1y)



Bapuanr 3 Bapuanr 8
y y
z=e2(x’+) z=e(x’-y)
BapuanT 4 Bapuant 9

z=e"(y* —2x)

Bapuanr S

z=xy—In(x+y)

z=e"(y* +2x)

Bapuant 10
z=—xy—In(x—y)

3anauya 3. Haiitu obmee pemenne nudpepeHnaIbHOr0 ypaBHEHHUS TIEPBOTO MOPSIIKA

Bapuanr 1 Bapmuanr 6
2xyy —y*+x=0 .4
Yy oy y=—y+ xy
Bapuanr 2 Bapuanr 7
y'+Z:xeX/2 xy —y=y>
X
Bapuant 3 Bapuant 8
, 1 L
Xy +y=— y-ry=e
X
Bapmuanr 4 Bapuanrt 9
xpy =1—x y'—2xy=ex2
Bapuanr 5 Bapuanr 10
v +x=1 2x%yy +y? =2

3anaua 4. B onHom cocyne Haxonsatcst by Genbix u Yy yepHbix mapos. Bo BTopom — B, 6enbix u
Y, uepHbIX. bpocator nBa kyOuka. Eciu cymma 0UKOB, BBINABIIMX HA BEPXHUX TPAHAX, MEHbIIE

10, GepyT 1map 13 NepBOro cocyaa, eciu o6onpiie win pasaa 10 — u3 BToporo.

Bapuant YciaoBue 3agaun
Bi=7 U =6 By=5: U, = BeinyT Oenblif map. KakoBa BeposiTHOCTb
1— 1— 2 2
1 9 ’ ’ ’ TOTO, YTO CyMMa OYKOB OblJIa HE MEHbIIIE
10?
Bi=7- U= 6: By=5: U, = BrinyT uepHb1i map. Kakosa
1— 1— 2 2=
2 9 ’ ’ ’ BEPOATHOCTH TOT'0, YTO CyMMa OYKOB
ObL1a MenbLIe 10?
Bi=6 Ui=5 By= 7 U,= BrinyT Genblif map. KakoBa BeposiTHOCTD
1— 1— 2 2
3 9 ’ ’ ’ TOTO, 4YTO CyMMa OYKOB Oblila MEHbIIIE
10?7
Bi=7-Yi=5 By=9: ,= BrinyT uepnsbiii map. Kakosa
1— 1— 2 2=
4 6 ’ ’ ’ BEPOATHOCTH TOT'0, YTO CyMMa OYKOB
Obuta He MeHbIe 107
5 b:i=5;4,=6; b,=9; Y,= | Beinyt uepHslii mwap. Kaxkosa
6 BEPOSITHOCTb TOTO, YTO CyMMa OYKOB
>




Obuta He MeHbIe 10?7
Briayt Oeneiii mmrap. KakoBa BepoATHOCTH
Bi=5,4,=9; B,= 7; U= yr P p
6 6 TOTO, YTO CyMMa OYKOB ObLTa MEHBIIIC
10?
BrinyT uepnsbiii map. KakoBa
7 bi=5;4:=7; b,=6; Y,=9 | BeposSITHOCTh TOTO, UTO CyMMa OYKOB
Obu1a He MeHbIIe 107?
Briayr Oeneiii map. Kakosa BepoATHOCTE
Bi=5U,=7; B,=9; U,= T P p
8 6 TOTO, 4YTO CyMMa OYKOB Obllla MEHBIIIE
10?
BemayT Genblii map. KakoBa BeposSTHOCTD
Bi=4; 4= 8; b= 9; U, = Y b P
9 6 TOTO, YTO CyMMa OYKOB ObLTa MEHBIIIE
10?
BrmayT yepusiii map. Kakosa
51:8;q1:4;E2:6;q2: yT Hep p
10 9 BEPOSITHOCTh TOTO, UYTO CYyMMa OYKOB
Osbu1a He MeHbIIe 10?7

3apauya 5. CiyvaitHas BenmuuHa X 3ajaHa TUIOTHOCTBIO PACIpeesiCHUs] BEPOSATHOCTEH (CM.
rpaduk). [loctpouts rpaduk GyHKIUN pactpeneieHUs BEPOSTHOCTEH, HATH MaTeMaTu4ecKoe
O’KHUJIAHWE U JUCIIEPCUIO CITy4YalHOW BETUYUHBI.

f(x) A
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 psana. IlocTpouts nmoauroxn
YaCTOT, TUCTOrPaMMy U IpauK SMIUPUYECKON (PyHKIMK pacnpeneneHus.

Bapuant Bri0opka

1 31 8 | 171 6 [14] 6 9 5 9 |12 |17 | 6 7 8 6
65 80 | 50 | 55 | 70 | 95 | 60 | 80 | 50 | 85 | 70 | 65 | 90 | 65 | 75
6 1 1 7 3 4 1 3 8 9 110 |12 ]| 6 7 2
501 40 | 35 |50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 80 | 35| 75
60| 70 | 45 | 50 | 60 | 70 | 75 | 60 | 70 | 50 | 60 | 45 | 70 | 55 | 55
301 40 | 35 | 70 | 30 | 90 | 30 | 30 | 60 | 50 | 50 | 85 | 60 | 45 | 45
55150 | 55 130 60|40 | 75 |8 | 70|40 | 80 | 35|80 |35] 75
80| 40 | 35 [ 50 | 70 | 30 | 65 | 60 | 50 | 60 | 30 | 35 | 30 | 75 | 25
65/ 60 | 65 | 60 | 65 |20 ]| 45 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75

O (0 [Q[N|n | |W ][




| 10 |45/ 40 | 3550|7040 [35]80 |60 4050 [35] 70| 85 | 25 |

Haiitu mony, Menuany, cpeiHee U AUCTIEPCHIO (CMEIIEHHYIO U HECMEIICHHYIO).

3anpaua 7. [lepen BeiOOpamMu B ropojie ObLIO OMPOIICHO A YeloBeK. M3 HUX k YelmoBeK OTaaiu
MPEANOYTeHHE HbIHEITHEMY M3py. Ha kakoe KOIM4ecTBO rojloCOB MOXKET pPacCUUTHIBATh 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 aTTecTauum.
Ilpomesricymounan ammecmayus CTYICHTOB OCYIIECTBISIETCS B (OpME KOHTPOJIBHOU U
JK3aME€Ha B COOTBETCTBHUH C COJACPIKAHUEM U CTPYKTYPOU TUCHUILIAHEI (1.5 Tabmuna 4).
KontponpHas paboTa, 3aBepiiaromiasi 00ydeHHe CTYACHTOB B TIEPBOM CEMECTPE, MPOBOAUTCS
B IMCBMCHHOM BHUC 110 BapruaHTaM, BKIIIOYAIOIIKWM CEMb 3a/1a4 110 IIEPBOMY U BTOPOMY pasaciaM
(tembl 1 —4 1 5 — 7 COOTBETCTBEHHO).

DK3aMeH MPOBOAUTCS MO OmjeraM. B sK3aMEeHAIIMOHHBIA OHMJIET BXOMAT JIBa TEOPETHUECKHUX
BOIIpOCA M OJHA 3aJa4a W3 YHCJIA BKIIOYEHHBIX B IUIAHBI IIPAKTUYECKUX 3aHATUN WIU
KOHTPOJIbHBIE 3a1aHMUS.

Tpebosanus K YpOBHIO 0CB0eHUA OUCYUNIUHBL  GKIIOYAIOM  3HAHUE  OnpeoeieHull
Paccmampusaemvlx NOHAMUL, NOHUMAHUE POPMYIUPOBOK U UOell OOKA3AMENbCME UCTIONb3YEMbIX
meopem, 3HAHUe OOKA3AMENbCME OCHOBHBIX MeopeM, U3NASAeMbIX HA JIeKYUsX, Y8epeHHOoe
gnadeHue Memooamu peulenus 3a0ad, CoOOepHCAUXCcs 8 NIAHAX NPAKMULECKUX 3AHAMUL.

Ilepedenn 3a1a4 It KOHTPOJILHOI padoTsl (1 cemecTp)
BapuaHThl KOHTPOJBHBIX PAa0OOT (OPMHPYIOTCS M3 TEpedHs AECATH 3ajad MO0 KaKIOMY
paszzeny v TeMaM JAUCUUTUTHHEIL.

Paznea 1. JInneiinas aaredpa ¢ 3j1eMeHTAMH AHAJIUTHYECKO reoMeTpUM

(temb1 1 - 4)
1. Haiitu onpezenurens npoussenenus apyx marpun det(A- D) u det(4- D7),
—4 1 -1 —4 1 -1
Bapmuanr 1 A=| O 2 3 D= 0 2 3

5 —2 1 0 0 4



Bapuanr 2

Bapuanr 3

Bapuanr 4

Bapmuanr S

Bapuanr 6

Bapuant 7

Bapmuanr 8

Bapuanr 9

BapuanTt 10

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

— NN =N A~ = O
|
\S)

N
|
O U Lo o WO~

3
0

1 -1

A= 2 0
-2 1

301 1
A=l0 2 3
1 -2 0
31 0
A4=|0 2 3
2 1 4
11 2
A=|3 2 0
0 4

5 2 0
A=|0 2 3
31 —1

2. HaiiTu paHr MaTpuisI.

-2 0 -1
A=| O 2 3
1 -2 4
Bapuanr 1

2 1 -4
A=|4 2 0
1 -3 4
Bapuanr 3

1 0o 2
A=|-1 2 3
-3 1 O

Bapmuanr 5

Il
O O 0 O O N WO O Lo o O o Ww
—

N = O O N =
)]

S W o O wn o

S O L OO Wn OO O O v

-2
A= 2
1

A=

A=

BapuaHT 2

2

Bapmuanr 4
o 2 4
3 -1 5
2 0 1

Bapuanr 6

o N O O W O
—

B
e
e



-1 2 3 5 3 -1
A= 1 4 1 A= 0 —-6 2
2 0 3 -5 -3 1
Bapuant 7 Bapmuant 8
1 -1 1 1 2 3
A=(2 -1 3 A=1 4 1
3 -2 4 2 0 3
Bapuanrt 9 Bapuant 10
3. Pemmrts cuctemy ypaBHeHU# metonoM [aycca.
BapuanT 1 Bapuant 2 Bapuant 3
y=xtxn =0 {x+2n+2y=2 [3xt+x-x=3
J=xy 2y =2\l +dry-x =5 Ay 43 -2y =2
BapuanT 4 Bapuanrt 5 Bapuanr 6
3 =x,+2x, =7 W =xy+ =1 |2 =3x, 45, =3
1%, +2x,=x, =2 32 -x=9 x4, -x, =3
2y, =3y, +3x, =11 x=4n 3 =-5 3 +2x,+3x =1
Bapuant 7 BapuanTt 8 Bapuant 9
<X1—2X2+2X3:—1 <X1—3X2+X3:6 <—4X1+5X2+2X3:—12
by, =3xy-x,=5  \Sytntdn =T |4y +8x, =48
Bapmuanr 10

=3y +xy t4xy =3
123, = 6x, —4x, =26
+9x,=19

- 2)61

4. Haiitu Matpuily JUHEHHOTO MpeoOpa3oBaHMs, TEPEBOASAIICTO KAKIBIH BEKTOp X

JIBYyXMEPHOTO JINHEWHOTO TPOCTPAHCTBA B BEKTOP Y O CIAEAYIOMIEMY aITOpUTMY:

Bapuanr 1. CummeTpuuHOE OTOOpa)KEHHWE OTHOCHTENBbHO MpsiMol x; = 0, a 3arem
oBopoT Ha 90[] Mo 4acoBOMW CTpEIKe.

Bapuanr 2. CuMMeTpuyHOE OTOOpa)X€HHE OTHOCHUTENbHO MpsiMo x; = 0, a 3areM
11oBopoT Ha 90| IpOTHB YaCOBOW CTPEIKH.

Bapuanr 3. CummeTpuuHOE OTOOpa)KEHHWE OTHOCHUTENbHO MpsiMoi x; = 0, a 3arem




CUMMET-PUYHOE OTOOpaKEHHE OTHOCUTENBHO NpSIMON X, = 0.

Bapuanr 4. CuMMeTpUYHOE OTOOpa)XEHHE OTHOCHUTENBHO IpsiMol x; = 0, a 3areM
CUMMET-PUYHOE OTOOPAKEHUE OTHOCUTENILHO MpsMOil x; = 0.

Bapuanr S. CuMMeTpUYHOE OTOOPaKEHHWE OTHOCUTEIBHO Haydala KOOPAWHAT, a 3aTeM
11oBopoT Ha 90[ | IpOTUB YacOBOW CTPEIKH.

Bapuanr 6. CummeTpuuHOE OTOOpa)KEHHWE OTHOCHTENbHO MpsiMol x; = 0, a 3arem
CUMMET-PUYHOE OTOOPAKEHUE OTHOCUTENIHO Havasla KOOPAMHAT.

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

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

Bapuant 9. [ToBopoT o yacoBoii cTpenke Ha 90, a 3aTeM CUMMETPUYHOE OTOOpaKeHHE
OTHOCHUTEIBLHO MPAMOi X, = 0.

Bapuant 10. CummeTpruHOe OTOOpaKeHHE OTHOCHTENIBHO TpsiMoi x; = 0, a 3arem
11oBopoT Ha 90| IpOTUB YacCOBOW CTPEIIKH.

5. anbl Bepuunbl Tpeyroibauka A(x, v,), B(x5,1,), C(x3,¥3) .

CocTaBuTh ypaBHEHHUSI MEIMAaHbl 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. Borurcnuts npeaensl QyHKIU

X —x*=—x+1

. s A . 2 _ 2 _
Bapmuanr 1 lxlgll C _3r10 Bapuanr 6 l:mm(\/x +x+1 \/x X)
) 1 4
Bapuanr 2 lim ( - ) lim 112
=2 x=2 x*—4 Bapuant 7 T P o3
. N2x"+3x N+2x —3
Bapuanr 3 lim—— lim YAt 24X —>
om0 o2 Bapmuanr 8 lim Jx—2
lim sin x - 1gx 1 sin 2x
Bapmuanr 4 T Ccosx Bapuanrt 9 ggm




Bapuant 5

7. Haiitu HeomnpeneneHHbI UHTETpal.

Bapuanr 1 fx -arctg 2x dx
BapuanT 2 [x-In3xax
Bapuanr 3 _fxz e ~dx

Bapuant 4 fcos3 2xdx
Bapuant 5 J-ln2 2xdx

3

Bapuant 10 lim(1 - 2x)*
x—0
Bapuanrt 6 _f In (Bx +2)dx
Bapuanr 7 fx -e* dx
Bapuant 8 _[(x +2)-cos3xdx
xdx
B 9 —_
APHAIT J- x> +3x—4
Bapuant 10 [sin® 3xax

4.3.1. ®opmupyembie KOMIECTCHIIUH

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 YpPOBHS
(BUAETh  CHCTEMY  Kak
COBOKYIHOCTb 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 YPaBHEHUHN C B TIEPEMEHHBIMHU.
Merton obpatHO# MaTpuIlbl U popmyiel Kpamepa.



9.

10.
11.
12.
13.
14.

15

21

Meron I'aycca.

Cucrembl TMHEMHBIX OJTHOPOIHBIX YPABHEHUM.

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

Pa3mepHOCTh 1 6a3uc BEKTOPHOTO MPOCTPAHCTBA.

[Tepexon k HOBOMY 0a3ucy.

. 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 napauienbHOCTU U NEPHIEHAUKYIIPHOCTH MPSIMBIX.
PaccrosiHue ot TOUKH 10 PSAMOIl.

OKpYXKHOCTb 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 pynkumnu. OCHOBHBIE CBOMCTBA U KJIacCH(PHUKALIUS.
[Ipenen pynxiuu. OCHOBHBIE TEOPEMBI O IPEEIiax.
HenpepriBHOCTH (QyHKITHH.

[TonsiTne mpou3BoOAHON (HYHKITUH.

OcHoBHbIe TipaBwIa TUdPEepeHITMPOBAHNUS.

Huddepenman GpyHKIUN.

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

Bospacranue u yobiBanue (GyHKIUH.

. XapakTepHble TOUKU (YHKIUHI U XapaKTepHbIe JTUHUU UX TPaPUKOB.

. OGmas cxema uccnenoBanus GYHKIUH 1 TOCTPOCHUS MX TPa(UKOB.

. IlonsiTusa nepBooOpa3HON U HEONPEAEIIEHHOTO HHTErpaa.

. CBoliCTBa HEOIIPEIEIIEHHOTO UHTErpaa.

. MeTonpl MHTErpupOBaHUSL.

. [loHsiTve onpeaeneHHOro HHTerpaa.

. CBoOliCTBa OIPEAEIIEHHOTO UHTETpaa.

. OnpeneneHHbIi UHTETPaA Kak GyHKIMSA 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.
AOGcos0THas U YCIIOBHAs CXOMMOCTh 3HAKONIEPEMEHHBIX psiioB. [Ipu3Hak cxogumocTu
JleitOHMIA 171 3HAKOYEPETYIOIIIETOCS Psa.

CreneHHble pslibl U UX cBOMCTBa. Teopema Abens. Pannyc cXxonuMoCTH CTENEHHOTO
psna.

Psner Teitnopa u MakiopeHna.

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

[IpousBoaHas MO HAMPABICHUIO, TPATUECHT (DYHKITHH.

OKCTpeMyMBbl (PYHKIIMH MHOTHX IIEPEMEHHBIX, HEOOXOAMMOE U IOCTATOYHOE YCIIOBHE
JKCTpEMyMaA.

VYCInoBHBIN SKCTpeMyM (QYHKIIMHU ABYX IMepeMEeHHBIX. MeToa MHOKuTeNel Jlarpamka.
JIBoitHbIe nHTErpaibl. CBEIEHNE TBOMTHOTO MHTETPaJIa K TOBTOPHOMY.

['eomeTpuyeckas uHTEpIIpeTalUs JBOMHOIO MHTETpaJIa.

OO6wikHOBeHHBIE MU epeHnranbpabie ypaBHeHUs. OCHOBHBIE TIOHSTHS.
JuddepenunanbHble ypaBHEHUS IEPBOT0 MOPsAKA C pa3AeSIOUIMIMUICS IepeMEHHBIMU.
JuddepenunanbHble ypaBHEHUS BTOPOTO MOPSAKA, JOIMYCKAIOLINe MTOHMKEHNE MOPSIKA.

. Ob11iee pemieHre OHOPOAHOTO TUHEHHOTO U] PepeHInanbHOr0 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 BTOPOIO
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. CitydaliHble COOBITUS M UX
KJIaCCU(UKALHSI.

BepositHocTh coObITHs. Kitaccuueckoe, cTaTUCTUYECKOE U TEOMETPUUECKOE
OIIpeCICHHUS.

JleticTBUS Ha COOBITUSMM.

TeopeMsl cl10KEHNS U YMHO)KEHUST BEPOSTHOCTEH.

3aBHUCHUMBIE U HE3aBUCUMBIE COOBITHS. YCIOBHAs BEPOSTHOCTb.

dopmyna noJiHOM BepoATHOCTH. Teopema balieca.

IToBTOpHBIE HE3aBUCcUMBIE UcnibiTaHud. Popmyia bepryium. Teopema Ilyaccona.

JlokanbpHas u uHTErpanbHas TeopeMsl Myaspa-Jlamnaca.

CrnyyaiiHast BETMYMHA U €€ 3aKOH pacnpeaenacHus. [JuckpeTHble 1 HENIpepbIBHbIE
CJIy4aiiHbl€ BEJIUYUHBI.

10. OcHoOBHBIE 3aKOHBI pacCIIpeIeIeHNs CydaiiHbIX BEIMYUH: paBHOMEpHOE, bepHymu,

HyaCCOHa, 9KCIIOHCHIIUAJIIBHOC, HOPMAJIBHOC.

11. HepasenctBa MapkoBa u UeOsbliieBa.

12. ®yHkums pacnpeneneHus ciiydaiiHod BennuuHbl. [ITI0THOCTE pacnpeneneHus

HEMPEPBIBHOM CITy4ailHOM BennurHbl. VX CBOWCTBA.



13. YucnoBble XapaKTEPUCTUKU CIIy4YallHBIX BEJIMUMH: MaTEMaTHUECKOE OXKUJIaHUE,

JHCTIEPCHs, CpeJHEE KBAAPATUIECKOEe OTKIIOHEHHE, UX CBOWCTBA.

14. Mopa, Meauana, 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. MeToauyeckme martepuanbl

[TonsiTHE CTAaTUCTUYECKOM TUITOTE3bI U O0IIasi cCXeMa €€ IPOBEPKH.

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

IIpoBepka rumnores 0 paBeHCTBE CPEIHUX U IUCIIEPCUI IBYX COBOKYITHOCTEM.

YcenemnsocTh YCBOCHHUA AOUCHUILUIMHBI XapaKTCPU3IYCTCA KOJIMYECTBEHHO-KA-9€CTBCHHOM
OHeHKOﬁ Ha OCHOBC INPUMCHCHUA CJICAYIOIINX OLCHOYHBIX CPCACTB:

HIkana oueHUBaHUA

JTan 0CBOCHHUSA

IHoka3zareJb oeHUBAaHUA

Kpurepuii onenuBanus

CpeactB (MeTOIBI)

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

BECTH KPUTHYCCKHH [BBICOKOTO YPOBH:I. BaBUCUMOCTH OT YpPOBHs[3a1auu
aHanu3 MHQopManuy OrnuchIBaeT MOACUCTEMBICIIOKHOCTH.

ICUCTCEMBI BBICOKOI'O ypOBH}I,
KOTOpBIE BKIIFOUEH OOBEKT.
OnUChIBaET  AMEPKCHTHBI
CBOICTBA CHCTEM.

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

0JICC BLICOKOI'O YPOBHSI.

5. Meronuveckue yKkazaHus JAJsi 00y4al0IIUXCH M0 OCBOCHUIO THUCHMILINHBI (MOIYJIs1)

OuenuBanre O0Oy4yarOUIMXCS 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 mNpUHUMAET JEKTOp. 3adeT MPOBOAUTCS B YCTHOW (opme To BompocaM U
poOIeMHOM 3a1a4u.

3HaHMS, YMEHUs, JACUCTBUS OOyJaroIIerocsl Ha 3a4eTe OLEHUBAIOTCS KaK «3auTeHO» WIIU
«HE3aYTEHOY.

OuenuBanue 00y4yaromerocs Ha 3adere o AUCHUILINHE

OueHka Kpurepum oueHku Pe3yabTathl 00y4eHus

COOTHOCHUT CHCTEMBI U | Ha YPOBHE 3HAHUU: CUCTEMA, CBOMCTBA CUCTEM,
pazinuydaer 10,9 B | KaccuduKamms CUCTEM, CHCTEMHBIN ITOIXO],
3aBHCHMMOCTH OT YPOBHS IMPUHIMUIIBI CUCTEMHOTI'0 IOAX0Aa

CIIO’KHOCTH. 5
HasbiBaeT Bce cucTeMpl, | Ha YPOBHE yMCHHIA: KPHTCPHAIBHO OLCHUBATH
B KoTopsle  BeTpoen | MH(OpManmio

00BEKT Kak
IOJICHCTEMA.

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

He cooTHOCUT CHCTEMEI
U pa3inyaeT uxX B
3aBHCHUMOCTH OT YPOBHS
CIIO’KHOCTH.

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

He Ttouno omnpeanenser
MECTO 00BeEKTa B
CHCTEME Ooiee
BBICOKOTO YPOBHSI.

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

«BaYTCHO»

«HE3AYTCHO

5. MeToanueckne YKazanus 1Jisg Oﬁy‘lalOIIII/IXCﬂ 10 OCBOCHHUIO NTHUCIHHUILINHBI (MOI[y.]'Iﬂ)



[lenp MeTOoAMYECKMX peKOMEHAalMid - 00ecHneuuTh CTYAEHTY ONTHMAaJbHYIO
OpraHu3alMio Ipolecca HM3y4YeHUs IUCLUUIUIMHBI, a TaKKe BBIOJHEHUS DPA3IUYHBIX (OpM
CaMOCTOSITENILHOU paboThI.

CryneHtaM HeOOXOAMMO O3HAKOMHUTBCSA: C COJAEpKaHHMEM pabouell MpOrpaMMel
JUCHMIUIMHBL, C LENsAMU U 33JadyaMH JTUCIUIUIMHBI, €€ CBSA3SIMU C APYTUMHU AUCUUILITMHAMU
00pa3oBaTeNIbHOM TMPOrpaMMbl, METOJMYECKUMH pa3pabOoTKaMH IO JaHHOW JUCLUIUIMHE,
UMEIOLIMMCST Ha 00pa3zoBaTeIbHOM TMOpTajie U caiite Kadeapsl, ¢ rpadMKOM KOHCYJIbTAIH
npernojasareneit Kageapol.

Pexomenoayuu no no02omoeke K 1eKYUOHHbIM 3aHAMUAM (meopemudeckuil Kypc).

W3yuenne nuCHMIUIMHBI TpeOyeT CUCTEMAaTHYECKOro M MOCIIeN0BaTeIbHOIO HAKOIUICHHS
3HAHUH, CJe0BaTelbHO, MPOMYCKU OTAEIbHBIX TEM HE IMO3BOJIIOT NIyOOKO OCBOUTH MPEIMET.
VIMEHHO 1MO3TOMY KOHTPOJIb HaJl CUCTEMAaTH4YeCcKOoil paboTON CTyAEHTOB BCerJa HaXOOUTCS B
LEHTpe BHUMaHUs Kadeapsl.

CryneHtaM HE0OXOAUMO:

- mepea KakIOW JeKUued NpocMaTpuBaTh pabouyyl0 MNpOrpamMMmy TUCIHUILIMHBL, YTO
MIO3BOJIMT COKOHOMHUTH BpEMs Ha 3allChIBAaHME TEMbI JIEKIUH, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEHIYEMOM JINTEPaATYPBHI;

- Ha OTAeJbHbIE JEKIUH IPUHOCUTH COOTBETCTBYIOIIMHA MaTepHal Ha OyMa)XHbBIX
HOCHUTENSAX, MPEACTAaBICHHBIA JIEKTOPOM Ha TOpTaje WM NPUCITAHHBIA Ha «IJIEKTPOHHBIM
MOYTOBBIM  SIMMK rpymnmb» (Tabmuiel, rpaduku, cxemsl). JlaHHbli Marepuan OyaeT
OXapaKTepU30BaH, IPOKOMMEHTHPOBAH, IOTIOJHEH HEMOCPEACTBEHHO Ha JIEKLINU;

- Tepel OuYepedHO JeKIHed HEeoOXOIUMO MPOCMOTPETh IO KOHCIEKTY Marepual
npenplayme nekuud. Ilpu 3aTpyqHeHHsIX B BOCHPUSATHU Marepuaia cliefyeT oOpaTUThCs K
OCHOBHBIM JIUTEpaTypHBIM MCTOYHMKaM. Eciu pa3oOpaTbes B Marepuaie OmsTh He yIaloch, TO
oOpaTHuTech K JIeKTOpy (10 rpaduKy ero KOHCYAbTAIHI) WIIA K MPEToIaBaTes o0 Ha MPAKTUYECKUX
3aHATUSAX.

Pexomenoayuu no no02omoexe Kk npaKmuueckum (CeMuHapCKum) 3aHAmusim.

CryzneHTam cienyer:

- IPUHOCUTH C COOOM PEKOMEHJOBAHHYIO IMpEINoaBaTesieM JIUTepaTypy K KOHKPETHOMY
3aHATHUIO;

- JI0 O4YepelHOT0 TMPAKTUYECKOro 3aHATHS 10 PEKOMEHJOBAaHHBIM JIUTEPATYPHBIM
UCTOYHHKAM NpopaboTaTh TEOPETHUYECKUII MaTepHaj, COOTBETCTBYIOIIEH TEeMbl 3aHATHS U
oTpaboTaTh 3aJlaHus, ONpe/IeIEHHbIE /ISl TIOATOTOBKU K MPAKTUYECKOMY 3aHSTHIO;

- TIpU TOATOTOBKE K MPAKTHUECKUM 3aHATHSM CIelyeT oO0s3aTelbHO HCIONb30BaTh HE
TOJIBKO JIEKIMM, Y4YEOHYIO JHTepaTrypy, HO ¥ HOPMAaTHBHO-IIPABOBbIE aKTbl U MaTepHaIbl
MIPABOMPUMEHHUTEIHHON MPAKTHUKHY;

- TEOPETHUUECKHUIl MaTepual ciieIyeT COOTHOCUTh C MPaBOBBIMH HOpPMaMH, TaK Kak B HUX
MOTYT OBITh BHECEHbl HM3MEHEHHs, JOTOJHEHMs, KOTOpble HE BCErjJa OTPaXeHbl B yueOHOM
JTUTEpaType;

- B Hayaje 3aHATHM 3a1aTh MpEnojaBaTeIl0 BOIPOCH IO MaTepually, BbI3BaBIIEMY
3aTpyIHEHHs] B €ro IOHMMAaHUM W OCBOCHUM TMPU PpELICHUH 3ajad, 3aJaHHBIX JUIs
CaMOCTOSITEJILHOTO PEIICHUS;

- B XO/Ie IPAaKTUYECKOTO 3aHATUS JaBaTh KOHKPETHBIE, YETKHE OTBETHI IO CYILECTBY
BOIIPOCOB;

- Ha 3aHATHH JOBOJUTH KXKIYIO 3a]1a4y /10 OKOHYATEJIbHOTO PELIeHHUs, IEMOHCTPUPOBATD
MIOHUMaHKE TPOBEJCHHBIX PacyeToB (aHAJIM30B, CUTYAIlHii), B Cllyyae 3aTpyIAHEHHI oOpamaTscs
K [IPETo/aBaTeo.

Memoouueckue pekomenoayuu no no020maoeKe 00K1aoa.

Opnolt U3 ¢GopM caMOCTOATENBHON pabOThl CTYAEHTA SIBISETCA MOATOTOBKA HAYYHOTO
JOKJIa/1a, JUIst 00CYX/IEHHs €ro Ha MPAKTUYECKOM (CEMHUHApCKOM) 3aHATHH 110 BCEM TeMaM Kypca.



Ienp HaydyHOTO JOKJa/Na - pa3BUTHE Y CTYJACHTOB HABBIKOB aHAJMTUYECKOH paboThI C
HAay4dHON JMTepaTypoil, aHaiu3a JHUCKYCCHOHHBIX Hay4YHbIX MO3MIMHA, apryMeHTaluu
cOoOCTBEHHBIX B3MIAA0B. [loAroToBKa HayyHBIX JIOKJIAZIOB TaKXKe pa3BUBAET TBOPUYECKUH
MOTEHIUAN CTYIECHTOB.

Hayunblii noknag TrOTOBUTCS IOJ PYKOBOJICTBOM IIPENOJABATelNis, KOTOPBIH BEAET
MpaKTHYECKHE (CEMUHAPCKHE) 3aHATHUS.

PexomeHnnanmu cTyneHTy:

- mepen HayaioM paOoThl MO HANMCAHWIO HAy4yHOTO JOKJIaJa CorjlacoBaThb C
IpernoaBaresieM TeMY, CTPYKTYpY, JUTEPaTypy, a TaKkKe 00CYyIUTh KIIOUeBbIe BOIIPOCHI, KOTOPbIE
CIIeZIyeT PaCKpBITh B JOKJIAJIE;

- IPEJICTaBUTh JOKJIAJl HAyYHOMY PYKOBOIMTEIIO B MUCBbMEHHON (hopMme;

- BBICTYIIUTh HA CEMUHAPCKOM 3aHATHM ¢ 10-MMHYTHOHN Ipe3eHTaluel CBOEro Hay4HOTro
JIOKJIaJja, OTBETUTH HA BONPOCHI CTYIEHTOB I'PYIIIIHI.

TpeboBanus:

- K ohopmileHHIO HayqHOTO okiaza: mpudt — Times New Roman, pasmep mpudra - 14,
MEXCTPOUYHBIA MHTEepBan - 1,5, pa3mep monel - 2,5 cMm, oTcTyn B Hadaie ab3ama - 1,25 cwm,
¢dbopmaTHpoBaHue MO LIMPUHE); JTUCTHI JOKIaga CKPEIUIeHbl cKopociiuBareneM. Ha TUTyiIbHOM
JIUCTE YKa3blBaeTCs HaUMEHOBaHHE Y4eOHOro 3aBe/ieHHs, Ha3BaHuEe KadeIpbl, HAUMEHOBAaHUE
JUCLMILINHBIL, TeMa Joknana, PO crynenTa;

- K CTpPYKType JOKJaja - OIJIaBJI€HHE, BBEJCHHE (YyKa3bIBAaeTCs aKTyalbHOCTb, LI€TIb U
3aJ]auM), OCHOBHAsl YacTh, BBIBOJbBI aBTOPA, CIMCOK JIUTepaTypsl (He MeHee 5 mo3unuit). Oosem
COTJIACOBBIBACTCS C TpemnoiaBaresieil. B koHile paboThl CTaBUTCSA J1aTa €€ BHITIOTHEHUS U TTOIUCH
CTYJIEHTA, BBITIOJHUBIIETO Pa0OTYy.

Memoouueckue  pexkomeHOayuu no 6bINONIHEHUIO PA3TUYHBIX dopm
CAMOCIMOAMENbHBIX 0OMAUIHUX 3A0AHUIL.

CamocTosiTenbHass paboTa CTYICHTOB BKIIOYAaeT B CeOsl BBIMIOJHEHHE PA3IUYHOTO pojJa
3aJjlaHull, KOTOpble OpPHUEHTUPOBaHBI Ha Ooyiee TNIIyOOKOE YCBOEHHE MaTrepuana H3ydaeMoi
mucturuHbl. [lo kaxaol Teme ydyeOHOW MUCHUIUIMHBI CTYIEHTaM IMpeJiaracTcs MepeycHb
3aJIaHUN JIJIS1 CAMOCTOSITETbHON PabOTHI.

K BbIMONHEHUIO 3aMaHUil I CAMOCTOSITETLHOUW pPa0bOThI MPEIBSIBISIOTCS CIETYIONINE
TpeOoBaHUS: 3aJaHUS JOJDKHBI HCHOJHATBCS CAMOCTOATEIBHO M TPEACTaBIATHCS B
YCTaHOBJICHHBII CpPOK, a TakKe COOTBETCTBOBaTh YCTAHOBICHHBIM TpPEOOBAHUAM TIO
0(pOpMIIEHHIO.

Crynenram ciemyer:

- PYKOBOJICTBOBATHCS TPAh)UKOM CaMOCTOATEIHHOM padoThl, onpeneneHdsiM PI1/T;

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

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

- TpU TOATOTOBKE K TPOMEKYTOUYHOMY KOHTPOJIO MapajljieIbHO MpopadaThiBaTh
COOTBETCTBYIOIINE TEOPETUUECCKUE M MPAKTHUECKHE pa3feNbl TUCIUILTUHBI, (PUKCUPYSI HESICHBIC
MOMEHTHI /ISl UX 00CYK/ICHHS Ha TUTAHOBOW KOHCYJIBTAITHH.

Memoouueckue pexomenoayuu no padome ¢ 1umMepamypoil.

Jlrobast popma caMoCTOATENbHOM pPAOOTHI CTyAeHTa (MOArOTOBKA K CEMHUHAPCKOMY
3aHATHIO, HANMCAHHE JCCE, KOHTPOJIBHON paboThl, JOKIaga W T.aI.) HAYMHAETCS C HM3YYCHHUS
COOTBETCTBYIOIIEH JTUTEPATYPhl Kak B OMOIMOTEKE, TaK U JIOMA.

K kaxnoii Teme y4eOHON IUCIUIUIMHBI MOAOOpaHAa OCHOBHAS M JIOTIOJHHUTEIbHAs
JUTepaTypa.

OcHoBHasl TUTEpaTypa - 3TO Y4eOHUKH U yueOHBIE TTOCOOHSI.



JlononHuTeNbHAs JMTEpaTypa - O3TO MoHOrpaduu, COOPHHKM HAay4YHbIX TpPYIOB,
KYPHAJIIBHBIC U T'a3€THBIC CTATbH, PAa3JIMYHBIC CIIPABOYHHUKHU, SHIIUKIIONCINN, THTECPHET PECYPCHI.

PexomeHanmm CTyeHTy:

- BBIOpaHHYI0 MOHOTpaUIO WU CTAaThIO IEJIecO00pa3HO BHUMATEIHHO MPOCMOTPETH. B
KHUTaxX CJeQyeT O3HAKOMUTHLCS C OIJIABJICHHEM M HAayYHO-CIIPABOYHBIM amIaparoM, MPOYUTATh
aHHOTanuio U mnpenucioBue. llemecoobpazHo ee mMponHCTaTh, PACCMOTPETh HWILTIOCTPAILMH,
TaOIMIIbI, TUAarpaMMBbl, TPUIOKEHHs. Takoe MOBEpXHOCTHOE O3HAKOMIIEHHE ITO3BOJIUT Y3HATH,
KaKHE€ TJIaBbI CJICAYCT YNTAaTh BHUMATCIIBHO, 4 KAKUC MMPOYUTATDh 6I)ICTpO;

- B KHUT€ WIH XypHaJe, MPUHAIeKAIe CAMOMY CTYJICHTY, KIIFOUEBbIE€ MO3UIIMH MOKHO
BBIICIIATE MAapKEPOM HIIM ACJIAaTb ITOMCTKU Ha IIOJIAX. HpI/I pa60Te C I/IHTepHeT-I/ICTOLIHI/IKOM
1eJ1Iec000pa3HO TaKXkKe BBIIENATh BXKHYIO HH(OPMALIUIO;

- €CJIM KHHMTra WIH XypHal HE SIBJISIOTCA COOCTBEHHOCTBIO CTY/AEHTA, TO 1eIecoo0pa3Ho
3amiChIBaTh HOMEpA CTpaHMII, KOTOpbIe NMPHUBIEKIM BHUMaHME. [1o3xke cieqyer BO3BpaTUThCS K
HUM, TMEpeYuTaTh WM TMepenucath HYXHYI HHPopMmanuoo. Dusudeckoe [IeHCTBHE IO
3aIMCBIBAHUIO IOMOTAET MPOYHO 3aJI0KHUTh JAHHYIO MH(OPMALIUIO B «OaHK MaMSATH.

Breinenstores crneayromnme BUABI 3aUCE pu paboTe C JIMTepaTypOi:

KoHcnekT - kpaTkas cxemMaTH4yecKasl 3aluch OCHOBHOTO COZEPKaHHMsS HaydyHOU pabOTHI.
HGJ'II)IO SABJIACTCA HE TMCPCIIMCBIBAHHUE IMPOU3BCACHHSA, a BBIABJICHHUEC €TI0 JIOTUKH, CHUCTCMBI
JI0Ka3aTeJIbCTB, OCHOBHBIX BBIBOJIOB. XOPOIINNA KOHCHEKT JIOJDKEH COYETaTh IMOJHOTY U3JI0KEHUS
C KpaTKOCTBIO.

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

Te3uchl - KOHIEHTPUPOBAHHOE H3JIOKEHHE OCHOBHBIX IMOJOXKEHUH TPOYUTAHHOTO
Marepuaa.

AHHOTaNMA - OYeHb KPAaTKOE M3JI0KEHUE COIEPKaHMsI TPOYNTAaHHOM paboThI.

Pestome - Haubosnee oOmiMe BBHIBOJIBI U MOJIOKEHUSI PaOOThI, €€ KOHIIETITyaJbHbIE UTOTH.
3anucu B TOH M HHOU (hopMe HE TOJIBKO CIOCOOCTBYIOT OHUMAHHUIO U YCBOSHHUIO M3y4aeMOTro
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 CBEJIEHUS O MATPHULIAX.
CBoiicTBa orpeaenuTeneil.

Tema 2. Cuctembl TMHEWHBIX YpPaBHEHUH.
OCHOBHBIE IOHATHS U ONPEIENCHHUSI.
Cucrema n JIMHEHHBIX YpaBHEHUH C N IEPEMEHHBIMU.

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. ®yHKIIMN OAHON IEPEMEHHOM.



[Tonatue QpyHKIMH.
HenpepbIBHOCTH (QYHKITHH.

Tema 6. luddepennmanbroe ncuncieHue.
[TonsiTre Mpou3BOAHON (QYHKIIMH.
OO6mas cxema ucciaenoBaHus GYHKIUNA 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. DyHKIINN HECKOIBKUX MIEPEMEHHBIX.
[ToHATHSA PYHKIIMHM HECKOIBKHX NEPEMEHHBIX.
I'eomeTpuyeckas MHTEpIIpETAUs JBOMHOIO UHTETpaIa.

Tema 10. /TuddepennmansHpie ypaBHEHUS.
OO0mee W YacTHBIE €lmIeHUS OOBIKHOBEHHBLIX AuddepeHInalIbHbIX ABHEHUH.
Y
Huddepennmanbabie ypaBHEHHS BTOPOTO MOPSAKA C TIOCTOSHHBIMU KO3(PPUITHEHTAMH.

Paznea 3. Teopusi BeposiTHOCTEH M MaTeMAaTHYECKAsl CTATUCTHKA

Tema 11. Cityuaitabie coObITHS.

OCHOBHBIE TIOHATUSL TEOPUHU BEPOSITHOCTEN.

TeopeTuKO-MHOKECTBEHHAs TPAKTOBKA OCHOBHBIX IIOHATHA M AKCHOMaTHYECKOe
ITIOCTPOECHHUE TEOPUHU BEPOATHOCTEN.

Tema 12. CiydaiiHble BEIMYMHBI.
JIMCKpeTHbIE U HENPEPBIBHBIE CIIy4YaliHbIe 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 1uTepaTrypa u pecypchbl HHGOPMALMOHHO-TEJI€KOMMYHHKANMOHHOM cCeTH
"UHTepHeT", BKIIOYAS NepeYeHb Y4eOHO-MeTOAUYeCKOro odecrnedeHust st
CaMOCTOSATEeJIbHOM PadoThl 00y4AKOIIMXCS M0 JUCHUIIMHE (MOTYJIIO)



6.1 OcHoBHagda nuTepatypa

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 MaTeMaTHYeCKas CTAaTUCTUKA. YUYEOHUK H
MPaKTUKYM TSI aKajJieMuaeckoro OakanaBpuata. — 4-e u3a. — M.: "lOpaiit", 2016. — 514 c.

3. A. M. Ilonos, B. H. CoTHMKOB DKOHOMHKO-MaTeMaTHUYE€CKHUE METOAbl U MOJEIH.
VYuebnuk. — 3-e uza. — M.: "IOpaitt", 2015. — 346 c.

6.2 [lononHuTensbHaga nuteparypa

1. MaremaTuka 111 5SKOHOMHCTOB OT apu(PMETHUKH 10 IKOHOMETPHUKHU: 0a30BBIN KypcC /
[Ton pen. mpod. H.III. Kpemepa. — 4-e u3a., nepepad. u gon. — M.: "FOpaiit", 2016. — 724 c.
2. HccnenoBanue omeparuii B SKOHOMHKE: Y4eOHoe mocoome mis By3oB / [log pen.

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

6.3 HopmaTtuBHble NpaBoOBble JOKYMEHTHI

1. "Tpynogoii konekc poccutickoit dheneparpm” (TK PD) Ot 30.12.2001 Ne 197-D3

2. @enepanbHBIA TOCYAAPCTBEHHBIH 00pa30BaTeNbHBIN CTAaHAAPT BBICHIET0 O0pa3oBaHUS IO
crenmanbHocTd  38.05.02 TamokenHoe [en0 (YpOBEHb CHIECHHAINTETA). Y TBEPKICH
nmpukazoM MuHucTepcTBa 00pazoBanus M Hayku Poccuiickoit @eneparnuu ot «17» aBrycra
2015 r. Ne 850 (3apeructpupoBan 9.09.2015 . Ne 38864).

3. IIpuxa3 MunucrepctBa o6pazoBanus u Hayku poccuiickoii @enepannun (MMHOBPHAYKU)
«O6 yrBepxneHun Ilopsimka opraHuM3anud ¥ OCYIIECTBICHHS — 0Opa30BaTEbHOMN
JESTEIbHOCTH 1O 00pa3oBaTeNbHBIM IPOTpPaMMaM BBICIIETO O0pa3oBaHUS — MpOrpamm
OakanmaBpuara, IporpaMM CHEIHaTUTeTa, MPOTPaMM MarucTpaTypb» OT «19» nexadps
2013r. Ne 1367 (3apeructpupoan 24.02.2014 r. Ne 31402).

4. Tlonmoxenue 00 opranusanuu U  ocymectBienun B PAHXul'C o0OpasoBarenbHOIM
JIESITEIbHOCTH IO IporpaMMaM BBICIIETO O0pa3oBaHUs — MporpaMMaM OakajaBpHuara,
mporpaMMaM  CIeMAJINTeTa, TMporpaMMaM Maructparypbl. YTBepxkaeHo Ilpukazom
PAHXuI'C ot «14» mast 2014 r. Ne 02-129.

5. TlonoxeHue o TEKyIEM KOHTPOJIE YCTIEBAEMOCTH U MPOMEXKYTOYHOU aTTECTAIH CTYICHTOB
B (enepaibHOM TOCYIapCTBEHHOM OFOKETHOM OOpa30BaTEIbHOM YUYPEKJICHHH BBICIIETO
npodeccuoHanbHOrO 00pazoBaHus «Poccuiickas akageMusi HApOTHOTO XO3SHCTBA U
rocynapcTBeHHON ciyx0bl ripu [Ipesunente Poccuiickoit @enepaunun» (¢ U3M. U aom. oT 7
utons 2013r.). YTeepxkuaeno [Ipukazom PAHXul'C ot «7» uronst 2013 . Ne 01-2694.

6.4 NHTepHeT-pecypcbl, CNpaBOYHbIE CUCTEMBI

—

http:/www.gov.ru — cepBep OpraHoB rocyaapcTBeHHO# BiIacTu Poccuiickoii denepanmu
http:/www.mMuHOOpHayKu.p — opunmanbHbiil callT MuHKHCTEpCTBa 00pa3oBa-HUS U HAyKU
Poccuiickoint @enepannn

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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Hayunas snexrponnas oudmmoreka eLIBRARY.RY.

OnexkrponHas Oubmnoteka cuctema IPRBOORS.

OnexTpoHHas OnbimoTeka 00pa3oBaTeIbHBIX U MPOCBETUTENbCKUX U3aHui «1Q Library».
OnexkTpoHHO-0nbmoreynas cucrema BOOK .ru.

bl



5. DnekTpoHHO-OMOMMOTeuHas cuctemMa znanium.com uznatenscra « MTHOPA-My.
6. DJeKTpOHHO-OMONMMOTEYHAs cucTeMa n3arenbeTa «FOpait.
7. DnekTpoHHO-OMOMMoTeuHas cucrema m3naarenbeTa «JIAHDbY.

7. MaTtepuajibHO-TeXHHYecKasi 0a3a, HHGOPMALIMOHHbIE TEXHOJIOT UM, IPOrPaMMHOE
o0ecrnieyenre U MHGOPMALNIMOHHBbIE CIPABOYHbIE CHCTEMbI

1. Cpnenmanu3upoBaHHBIE 3albl JUIA NPOBEACHHUS JEKIMA M ayJuTOpUH Uil TpPOBEICHHS
CEMHHAPCKHUX W MPAKTUYECKUX 3aHIATHN C MCIOJIH30BAHUEM MYIBTHMEAUHHOTO 000PYIOBAHHS U
BO3MO)KHOCTBIO MPSIMOTO BBIXOJIA B c€Th VHTEepHeT.

2. Crnenumanu3upoBaHHass MeOelb W OPICpeiCTBa: ayIUTOPUU W KOMITBIOTEPHBIC KIIACCHI,
000py/IOBaHHBIE MTOCAT0YHBIMUA MECTAMHU.

3. Texunueckue cpeacTsa oOyueHusi: [lepcoHanbHble KOMITBIOTEPHI; KOMIIBIOTEPHBIE POEKTOPHI;
3BYKOBBIE€ JIMHAMUKH; MPOTPaMMHBIE CpE/ICTBa, OOECIEUMBAIOLINE MPOCMOTP BHAEO(ANIOB B
dopmarax AVI, MPEG-4, DivX, RMVB, WMV.

4. JluneH3uoHHbIe S1eKTpoHHBIE pecypebl: Windows, Microsoft Office (Excel, InfoPath,
PowerPoint, Publisher, Word).

5. UadopmanrioHHble cripaBovHbIe U MOUCKOBBIE crcTeMbl «Koncynbrant [Tmocy, «apanT».
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