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1. [lepeyeHs mIaHUPYEMBIX PE3yIbTATOB OOYUECHHUSI IO JUCHUILIMHE (MOJIYJII0), COOTHECEHHBIX C
[JIAHUPYEMBIMU pE3yJIbTaTaAMHU OCBOECHUS IPOIPAMMBI

1.1. o0ecreynBaeT OBJIAACHUC CICAYIOIIMMHA KOMIICTCHIHUAMU C YYCTOM OTalla:

Kon HanmenoBanue Kon »tana ocBoenusi| HammeHoBanue 3tTama
KOMIIETCHIIU KOMIICTCHIINU KOMIICTCHIINU OCBOCHHS KOMIICTCHIINU
u

YK OC-1 CITOCOOHOCTH IPUMEHSITh YK OC-1.2 CnocoO6HOCTD
KPUTHUYCCKHUI aHAIN3 paccMaTpuBaTh CHCTEMY
WH(OpPMAIUU U CUCTEMHBIN KaK 3JIEMEHT CHUCTEMBI
OJXO/1 JJIsl peIIeHUs ©oJiee BBICOKOTO YPOBHS
npogecCHOHaTBHBIX 3a7a4 (BHICTh CHCTEMY KaK

COBOKYIHOCTb IOJICHCTEM).

1.2. B pe3ynbpTaTe OCBOCHUS TUCHUILIUHBI Y CTYACHTOB JOKHBI ObITh C(POPMHUPOBAHBI:

OTO/TD Kon arama Pesynbrarel oOy4eHwms
(npu Hanuuuu OCBOCHMS
npogpcmanoapmay)/ KOMITETCHIIUH
npodeccuoHaIbHbIC
IEUCTBUS
YKOC1.2 Ha ypOBHE 3HAHUI: CUCTEMA, CBONCTBA CHUCTEM,

KJ'IaCCI/I(l)I/IKaI_II/ISI CHUCTEM, CUCTEMHBIN nmoaxon,
IIPUHIUIIBI CUCTEMHOI'O IOAX04a

Ha YPOBHE YMECHHI: KPUTEPHATHHO OIICHUBATH
MH(pOPMAaLIUIO

2. O0beM U MecTO AUCHUILIMHBI (MoayJs) B ctpykrype OII BO

AnanranuonHas aucuuruimHa «MatemaTtuka» (b1.b.11) oTHOCcHTCSI K 6a30BOM YacTH U B
COOTBETCTBHHM C Y4eOHBIM INIAaHOM OcBamBaeTcs B 1, 2 cemecTpax Ha 1-M Kypce ouHOU (OpMBI
oOy4eHws.

OO6mias TpyA0EMKOCTh IUCHMIUIMHBI cOCcTaBiseT 6 3.e. (216 a.u.).

AnanTanMoHHas UCUUIUIMHA Oa3upyeTcsi Ha 3HAHUSX, IOJYYEHHBIX CTYyJACHTaMU B
IIPOLIECCE OCBOEHUS IIKOIBHOM MPOrpaMMBl 110 npeaMeTry «MareMaTukay.

OcHOBHbBIE TOJIOKEHHUS AUCUUIUIMHBI IOJKHBI OBITh MCIIOJIB30BAHbI B JAIbHEUIIEM MPU
U3yYEHHH CJICAYIOMUX JUCUMIUIMH: «OCHOBBI HAaydHBIX HCCIeqoBaHu», «OO0mas u
TaMO>KEHHAsl CTATUCTUKAY.

KonnuecTtBo akaneMHU4ecKMX 4YacoB, BBIJCJIEHHBIX Ha KOHTakTHYI paboTy ¢
npenoaaBatesnieM (1Mo BuAaM y4eOHBIX 3aHSATHI) U HA CAMOCTOSTEIbHYIO paboTy 00yJarommxcs:

- oyHas ¢(opma oOyueHus: nexkuuu — 36 a.4., NpakTHYECKUe 3aHsATus — 54 a.u.,
camocTosTeNbHas padora — 90 a.4., MpoMeKyTouHas arrectanus — 36 a.d.

dopma IpOMEKYTOUHON aTTECTAllMU B COOTBETCTBHHU C YYEOHBIM INIAHOM — K3aMEH.




3. ConepskaHue M CTPYKTYpa TUCUMIIIIMHBI (MOXYJIS)

Tabauna 1.
O0bem qMCHHMILIMHBI (MOAYJIsT), Yac. dopma
KonTakTHas padora TeKylero
o0yyarommxcst KOHTPOJIfA
Ne i/ HaumenoBanue Tem ¢ mpemnojaaBaTeJieM M0 ycnesaemocTH
(pa3nenoB) Bcero | Bugam yueOHbIX 3ansaTuii | CP ,
NPOMEKYTOUYH
JI JIP | I3 | KCP oit
arTecTalnuu

Ounasn ¢hopma odyuenus

Paspen 1. JiuHenHan anredbpa c 3ileMeHTaMM aHAJIMTU4YECKOMN
reomeTpum (1 cemecrtp)

Tema 1 |Marpuiibl 1 onpeaeauTenu 8 2 2 1 3 O, 1

Tena 2 CI/ICTGMBIVJ'H/IHel/IHBIX ] ) ) 1 3 0. 11
ypaBHEHUI

Tena 3 BexTopa Ha MJI0CKOCTH U B 3 ) ) 1 3 0. 11
MIPOCTPAHCTBE

Tena 4 DIIeMEHTHI aHAJIUTUYECKON 10 ) ) 1 5 0

TCOMCTpUHA

Pasnen 2. MatemaTuueckuii anauus (1 cemecTp)

DyYHKIIUU OAHOMN

Tema 5 . 10 2 2 1 5 o
nepeMeHHOM

Tema 6 |AMbPepenumannioe 14 4 4| 1 5 0
WCUNCIICHUE

Tema 7 | UuTerpansHoe ucuucienune| 14 4 4 1 5 0]

Hroro no 1 cemectpy 72 18 18 7 29 KP

KonTpoasnast padora

Paznea 2. MaremaTnueckuii aHaamus (2 cemecTp)

Tema 8 | Psananr 14 2 4 1 7 O, KP
Tema 9 @DYHKIMH HECKOJIBKUX 14 ) 4 1 7 0. KP
MEePEMEHHBIX

Tema Huddepenunanbabie 14 ) 4 1 7 0. KP
10 YPaBHEHUS.

Paznen 3. Teopusi BeposiTHOCTel M MaTeMaTHYeCKasi CTATUCTHKA (2 ceMecTp)
"ll“fMa Cayyaiinble cOOBITUS 18 4 3 1 5 0, KP
"lfzeMa CrnyuaiiHble BEJIMUUHBI 16 ) 6 1 7 0. KP
Tema OCHOBBI MaTEMATHYECKOU 18 4 6 1 7 0. KP
13 CTaTUCTUKH
Tema IIpoBepka CTaTUCTUYECKUX 14 2 4 1 7 0. KP
14 TUIIOTE3
Hroro no 2 cemectpy 108 18 36 7 47
IIpomexyTouHas aTrecTanus DK3aMeH

Bcero: | 216 36 54 14 76




* Dopmul mexkyweeo Koumpoas ycneeaemocmu. ycmuoe cobecedosanue (YC) =onpoc (O),
3HAaHUeswvlll mecm= Koumpoavtasn paboma (KP).

Conep:xxanue TUCHUILIAHBI (MO1YJIA)

Paznea 1. JIuneiinas aaredpa c 3jieMeHTaMHU AaHAJINTHYECKOH reoMeTpUH

Tema 1. MaTpuubl U onpeaeuTe H.
OcHoBHble cBelleHHs1 0 MaTpuuax. Onepanuu Haja marpuuamy. OnpenenuTend KBapaTHBIX
marpuil. CoiicTa onpeaenuteneil. OOpaTHas Marpuna. Panr MaTpuIibI.

Tema 2. Cucrembl JIUHEHHBIX YPABHEHUI.

OcHoBHble NOHATHSA U onpefeneHus. Cucrema n JTUHENHBIX YPAaBHEHUM C 7 TIEPEMEHHBIMU.
Meton obpatHoit matpuubsl u ¢opmynsl Kpamepa. Metox I'aycca. Cuctema m nuHEHHBIX
ypaBHEHUH ¢ 1 niepeMeHHbIMU. CHUCTEMBI TMHEWHBIX OJTHOPOAHBIX YPaBHEHU.

Tema 3. BekTopa Ha MVIOCKOCTH U B IPOCTPAHCTBE.

[loHsAiTUS T - MEPHOTO BEKTOpPAa M BEKTOPHOIO HpocTpaHCTBA. CKANIPHOE UM BEKTOPHOE
npousBeneHue. PasmepHocTh M 0azuc BEKTOPHOTO (JIMHEWHOro) mpocTpancTBa. llepexon k
HOoBoMy Oasucy. EBkimmoBo mpoctpancTBo. JIuneliHbie omnepaTopbl. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAYCHHSI IMHEHHOTO OTepaTopa.

Tema 4. DneMeHTbI aHAJIUTHYECKON reOMETPHH.

Cuctemsl koopauHart. [Ipocreiiine 3a1aun aHATUTUYECKONH TeoMeTpuu. AsreOpandeckue
JIMHUM [IEPBOTO MOpPsAKa. Y paBHEHUE NPAMOM Ha INIOCKOCTU. B3anMHOE pacrosnokeHne npsiMpIx
U Touek. AnreOpanveckue JMHUM BTOporo mopsiaka. OKpyXHOCTb W amunc. ['mnepbona u
napa6oia. ITnockocTs u mpsiMast B IPOCTPAHCTBE.

Pa3zgen 2. MaTteMaTHUeCKHUI aHAJIN3

Tema 5. ®yHKUMHU OAHO¥ epeMEeHHOI.

[Tonstue ¢ynkunu. OCHOBHBIE CBOMCTBA (PYHKIMM U UX KIacCU(pUKAIUA. DIeMEHTapHbIE
¢yukuuu. IlpeobpasoBanue rpapukoB. Ilonarue umcinoBoil mnocienoBarenabHOCTH. Ilpenen
(GYHKIMM ¥ YHUCIOBOH IOCIeA0BaTeNbHOCTH. beckoHeuyHO Mayible W OeCKOHEYHO OOoJbIIne
BenuurHbl. OCHOBHBIE TEOpEMBl O INpelenax. 3amedareiabHble Ipenensl. HempepbIBHOCTH
byHKIMN.

Tema 6. {uddepenunanbHoe ucUUCICHHE.

[Tonsitue mpoumsBomHodt  QyHkiuu. OcHOBHble mpaBwia  auddepeHIupoBaHMs.
[IpowsBognas crmokHOM M oOpaTHOM (yHKIMil. [Ipow3BogHBIE HESIBHOW W TapamMeTpUUECKH
3agaHHON (yHkuuu. IloHATHE TPOM3BOAHBIX BhICHIMX THOpsAAKoB. JAuddepennman dyHKuu.
[Tpumenenue auddepenmana B mpuOIMKEHHBIX BbluncieHusx. [lonsarue o auddepennnanax
BbICIIMX mOpsiakoB. OcHOBHBIE TeopeMbl auddepeHnransHoro ucuucienus. I[Ipasuio
Jlonurans. Bo3pactanue u yobiBanue GpyHkuuid. XapakTepHble TOUKH (DYHKIUN U XapaKTepHbIE
JTUHUH UX Tpa@uKoB (IKCTpeMyM (QYHKIIMU, HAauOObIlIee U HaUMEHbIIIee 3Ha4eHUs QyHKIIUN Ha
OTpE3Ke U MHTEpBaJIC, BBITYKIOCTh (DYHKIUH, TOUKH Meperuda, aCUMITOThI Irpaduka GyHKINN).
OOm1as cxema uccieioBaHus (GyHKIMNA U IIOCTPOEHUS UX Tpa(UKOB.

Tema 7. UnTerpajibHoe HCYHCICHHUE.
ITonsTus mepBooOpa3HON M HeompeaeneHHOro uHrerpanga. CBOWCTBA HEONPENEICHHOTO
uHTerpajia. Merosibl HHTErpUPOBaHUS (METOJ 3aMEHBI IEPEMEHHON, METO/I MHTETPUPOBAHMSI 10



qyacTaM, MHTETPUPOBAHHE MPOCTEHIINX palMOHANbHBIX JpOoOei, MHTETpUPOBAHHE HEKOTOPBIX
BUJIOB HUPpPALMOHAIBHOCTEH, HHTETPUPOBAaHUE TpUroHOMeTpuyeckux ¢yHkuuil). Ilonstue
omnpeneneHHoro uHrerpana. CBONCTBa ompeneraeHHOro uHrerpana. OnpeneneHHbl HHTerpall
kak ¢yHKOus BepxHero mpexaena. dopmymna HeroTona-JleiiOHua. MeToasl BBIYUCICHUS
ONpEAECNIEHHOr0 UWHTerpaja (3aMeHa TepeMEHHOM W HHTErpUpOBaHHME IO YacTsIM B
ompeneneHHoM wuHTerpaie). HecoOcTBeHHble MHTErpaibl. ['eoMeTpHuecKkue MPUITOKESHHUS
ONpEETICHHOTO0 UHTErpaa.

Tema 8. Paasl.

[lonatue uymcnoBoro psaga. OCHOBHbIE CBoicTBa psaAaoB. HeoOXomumblii mpu3HAK
cXoIuMOCTH psina. IIpu3Haku cXOQUMOCTH PSAZOB ¢ HEOTPUIATEIbHBIMU WieHaMHU. AOCOIIOTHAS
U YCIOBHas CXOAMMOCTb 3HAKONEpeMEeHHBIX psnoB. Ilpusnak cxogumoctu JlelOHuIa 1715
3HaKouepenyomerocs psana. Crenenusie psiabl. Teopema AGens. CBoiicTBa CTENEHHBIX PSJIOB.
Pagnyc cxoqumoctu crenennoro psaa. Psael Makiiopena u Teiopa.

Tema 9. ®DyHKUMH HECKOJIBKHUX MEePeMEHHbIX.

[TonsaTns (yHKIMM HECKOJBKUX TMEepeMeHHbIX. [Ipenen W HempephIBHOCTH (DYHKIIHH.
YacTHble TpOM3BOIHBIE U TOJHBIN quddepennnan ¢ynkiuu. [I[pon3BoaHas Mo HanpaBJICHHIO,
rpafueHT (QYHKIHH. OKCTpeMyMbl (YHKIMM MHOTHX IEPEMEHHBIX, HE0oOXoauMoe U
JIOCTATOYHOE YCJIOBHE JKCTpeMyMa. Y CJIOBHBIM 3KcTpeMyM. Meton MHoxuTeneit Jlarpanka.
[lonsitue  nBOMHOrO wuHTerpana. (CBeleHUWE JIBOWHOIO HMHTErpajla K  I[OBTOPHOMY.
['eomeTpuyeckas uHTEpIIpeTalys JBOMHOIO HHTErpaJIa.

Tema 10. InddepenuuanbHbie ypaBHEHHUS.

OcHoBHble moHATHSA. OOlIee W yacTHBIE pelIeHHs OOBIKHOBEHHBIX IH(QepeHInanbHbIX
ypaBHeHuidd. JluddepeHnnanbapie ypaBHEHHS TEpBOTO Tmopsaka. 3amada Komm (ycrmoBue
CYIIECTBOBAHMS W €IWHCTBEHHOCTH permieHus). Hemomnnble nuddepeHmanbHple ypaBHEHUS
nepBoro mnopsiaka. uddepeHnnanpaple ypaBHEHHsT IMEPBOTO TOPSIKAa C pa3AessOIIUMUCS
nepeMeHHbIMHA.  JluHeiHbIe — muddepeHIMaIbHBIE  YpaBHEHUS — I[EPBOTO  TOPSIIKA.
Juddepennmanbapie  ypaBHEHUS BTOPOTO TOPSAKA, OMYCKAIOIIHWE ITOHIKCHHUE TTOPSIKA.
JuddepennnansHbie ypaBHEHHs BTOPOTO MOPSIIKA C MOCTOSTHHBIMU KO3 DHUIIeHTaMU.

Pa3nen 3. Teopusi BeposiTHOCTEH M MATEMATHYECKASl CTATUCTHKA

Tema 11. Ciay4aiinbie coOObITHS.

OcHoBHbIE TIOHATHS TeopuH BeposTHocTell. CiyuaiiHble coObITHA. BeposTHOCTh coObITHSA
(KJ1TaccyecKoe, CTaTUCTHYECKOE M TI'€OMETPUYECKOE OMNpEIeNCHUs BEpOSITHOCTH). Teopembl
CJIIOKEHUSI BEPOSTHOCTEH. YCIIOBHAs BEPOSATHOCTb. TeopemMa YMHOXKECHHS BEPOATHOCTEH.
HezaBucumbie cobObitua. Popmyna mnonHoi BeposTHocTH. Popmyrna baifeca. IloBTopHBIE
He3aBucuMble ucnbitanusa. @opmyia bepnyiu. JlokanbHas u uHTErpanbHas reopeMsl Myaspa-
Jlannaca. TeopeTHMKO-MHOKECTBEHHAs: TPAKTOBKA OCHOBHBIX IIOHATUH M AKCHOMAaTH4YECKOe
IIOCTPOEHUE TEOPHUH BEPOSTHOCTEM.

Tema 12. Ciryuyaiinble BeJJUYUHBI.

JIucKkpeTHble W HENpPEpBIBHBIE ClydalHble BeIUMYMHBL. DyHKIMSA pacrpeneseHus
ClIy4yallHOM BenuuuHbL. [LTOTHOCTH pacnpenesneHrs HENpPEepbIBHOW CIy4YallHOM BEJIWYMHBIL.
UucnoBble XapaKTEpPUCTUKU CIIyYalHBIX BEJIIMYMH: MAaT€MATHYECKOE OXUAAHHWE, IHUCIIEPCHs,



cpeaHee KBaJpaTUYECKoe OTKJIOHEeHWe. Mx cBoiicTBa. HavanbHble M IIEHTpaJbHbIE MOMEHTHI
ciy4aiiHbIX BeJMYMH. OCHOBHBIE 3aKOHBI paclpeaesieHus] CIy4yailHbIX BEIMYMH: PaBHOMEPHOE,
bepnymnu, [1yaccona, skcrioneHMansHoe, HopMaibHoe. HepaBenctBa MapkoBa u UeObliena.

Tema 13. OcHOBBI MATEMaTHYE€CKOM CTATHCTHKH.

3ajaul W OCHOBHBIE TIOHATHSI CTAaTUCTUKU. BpiOopounblii Meron. ['eHepanbHas
COBOKYITHOCTb M BBIOOpKA, BapHALMOHHBIN PsiJ, MOJIMIOH YacTOT, TMCTOrpaMMa, SMIMpPUYECKast
(cratuctuyeckasi) (QYHKUMS —pacnpefeneHus. YuCIoBble XapaKTEPUCTHUKH  BBIOOPOYHOTO
pacrpeneieHusl.

[lonatue 00 oOLEHKE NapamMeTpoB. XapaKTEPUCTHUKU OLIEHOK. MeToJbl HaXOXKICHHUS
OLIEHOK: METOJl MOMEHTOB, METOJl MaKCHUMAaJbHOTO NpaBIONON00US, METOJ HaMMEHBIINX
KBaJpaToB.

[lonatne 00 WHTEPBAIBLHOW OlEHKE mapamMeTpoB. JloBepuTenbHAs BEPOSITHOCT W
JIOBEPUTEIIbHBIN UHTEPBAL.

Tema 14. IIpoBepka cTaTUCTHYECKUX THIIOTE3.

[lpuHuun npaxktuyeckoil yBepeHHOCTH. [loHsiTe cratuctudeckoi rumote3spl. OOmas
CXeMa IPOBEPKHM CTAaTUCTHYECKOM THIoOTe3bl. [IpoBepka rumore3 O paBEHCTBE CPEOHUX H
JMcrepcuil AByX COBOKyHHocTed. IlpoBepka rumore3 o 3akoHe paclpeneneHus BbIOOpKH.
ITpoBepka runore3 06 0THOPOJHOCTH BHIOOPOK.

4. ®OoHJ OLIEHOYHBIX CPEACTB MPOMEKYTOYHOM aTTeCTAIUU 1O IUCHUIJIMHE (MOLYJII0)

4.1. DopMbl N MeTOAbI TEKYLLErO KOHTPOJSIA YyCreBaeMoCT! U
NPOMEXYTOYHOW aTTecTauuu.

4.1.1. B xozxe peanu3zauuu IUCUUILUIMHBI «MaTeMaTHKa) HCIOIb3YIOTCS CIEIYIOIINE METOJIbI
TEKYILETro KOHTPOJIS yCIIEBAEMOCTH 00YYarOLIHXCS:

- IPY TIPOBEICHHUH 3aHATUN JIEKIIMOHHOTO TUTIA: YCTHOE coOeceoBanme (Ompoc).

- IpU TPOBEJCHUM TNPAKTHUUECKUX 3aHATHH: yCcTHOe cobecemoBaHHE (OMpPOC), KOHTPOJIbHAsS
pabora.

4.1.2. IIpomexxyTouHasi aTTecTalys IpOBOIUTCA B hopMe 3auéTa U K3aMeHa.

[Ipu HeoOXOAUMOCTH TpeAyCMaTPUBAETCS YBEJIWYEHHE BPEMEHM Ha IOATOTOBKY K
3a4eTy M IK3aMEHY, a TaKKe MPEJOCTaBIAETCs JOMOJIHUTENBHOE BpeMs JJIsl IOATOTOBKHM OTBETA
Ha 3a4€Te U K3aMEHe.

[Iponenypa mnpoBeneHHs NPOMEXKYTOYHOM —arrecTauud A OOydamomuxcs ¢
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsSl M OOYYaIOUIMXCS HHBAJINOB YCTAHABIMBAETCS C
yu€TOM HHIMBUAYAIBHBIX ICUXO(PU3NYECKUX ocoOeHHOoCcTed. IIpomexxyTouHas arrectanus
MO>KET IPOBOIUTHCS B HECKOJIBKO ITAIOB.

4.2. MaTtepunanbl TEKYLLEro KOHTPOSIA ycneBaeMOCTMU.

Marepuansl TEKyIIETO KOHTPOJIS YCIIEBAEMOCTH TMPEAOCTaBIAIOTCS B  (opMax,
aJIaITUPOBAHHBIX K KOHKPETHBIM OTPAHUYEHUSM  3JI0pPOBbS U BOCHPUATHS HH(DOpManuu
00yJaromxcsi:

- 7S JIMI C HApYLIEHUSIMU 3pEHUS: B MeYaTHON (hopMe YBETHUYEHHBIM MIPUPTOM, B popme

ANIEKTPOHHOTO JOKYMEHTa, B popme ayanodaiina, B mewaTHoil popme Ha si3bike bpaiist.

- IS JIMI C HAPYIIEHUSIMU CITyXa: B IeYaTHOH Gopme, B PopMe IIEKTPOHHOTO TOKYMEHTA;



- JUId JHIl ¢ HapyLICHUSIMH OIMOPHO-JBHTaTEIbHOTO ammapara: B I€4aTHOH ¢opme, B

(dhopme IEKTPOHHOTO JTOKYMEHTa, B (hopMme ayanodaiina.

[Ipu nmpoBeneHnu npoueaypsl OLEHUBaHUS Pe3yJIbTaTOB OOyYEHUS MHBAJIUAOB U JIUI C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3[I0POBBS IIPENLyCMATPUBAETCSI UCIIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOUMBIX UM B CBSI3U C MX MHJWBHUIYaTbHBIMH OCOOCHHOCTSAMHU. DTH CpENCTBa
moryT ObiTh npepoctasieHsl UIIuHB PAHXul'C wnm MoryT Mcnosib30BaThCsi cOOCTBEHHbBIE
TEXHUYECKHE CPEACTBA.

[Ipy HEOOXOAMMOCTH HWHBAIHMIAM W JHIIAM C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MPEIOCTABIIICTCS JOMOJHUTEILHOE BpeMs ISl TOATOTOBKM OTBETA Ha BBIIIOJIHEHUE
3aJlaHUH.

Bonpocs! 1J1s1 onpoca Ha 3aHATHSIX.
Copep:xanue JIeKIIMOHHOT0 MaTepHaJia

Paspnen 1. Jluneiinas aaredpa ¢ 3JileMeHTAMH AHAJTUTHYECKOH reoMeTpUuM

Tema 1. MaTpuiisl 1 ONpeIEIUTENH.
OcHoBHbIe cBelleHHs1 0 MaTpuuax. Oneparuu Haja matpuiamu. OnpenenuTenu KBapaTHBIX
Matpuil. CBolicTBa onpeaenureseir. OOparHas marpuia. Panr MaTpuiib.

Tema 2. CucTeMbl IMHEHHBIX YpaBHEHUH.

OcHoBHble IOHATHSA U onpenenenus. CucreMa n JTUHEHHBIX YpaBHEHHH ¢ # IEpEMEHHBIMHU.
Merton oOpatHoit MaTpuisl U (opmynsl Kpamepa. Meton [Maycca. Cucrema m JIUHEHHBIX
ypaBHEHUH ¢ n iepeMeHHbIMUA. CHCTEMBI IMHEMHBIX OJTHOPOIHBIX YPABHEHHIA.

Tema 3. BexTopa Ha MJI0CKOCTH U B IPOCTPAHCTBE.

[TonsiTvs m - MEPHOTO BEKTOpa M BEKTOPHOrO mpocTpaHcTBa. CKalsipHOE U BEKTOPHOE
npousBeneHrne. PasmepHocTs M 0a3uc BEKTOpHOTO (IMHEHHOTro) mpoctpaHcTBa. Ilepexon k
HOBOMY Oasmcy. EBkimnmoBo mpoctpancTBo. JInmHeiHbIe onepatopsl. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHbBIE 3HAYEHHUsI IMHEIHOTO omepaTopa.

Tema 4. DeMeHTbl aHAIUTUYECKONW T€OMETPUH.

Cucremsl koopauHat. [Ipocreiinive 3a1aun aHATUTHUECKON TeoMeTpun. Anredpandeckue
JIMHUHM [IEPBOTO MOPsAKa. Y paBHEHUE MPAMOM Ha INIOCKOCTU. B3anMHOE pacnosiokeHne MpsiMbIX
u Touek. AnreOpamyeckue JIMHUM BTOporo mnopsiaka. OkpyXHOCTh M amunc. ['mnep6ona u
napa6osna. [1nockocTs U psiMasi B MPOCTPAHCTBE.

Pa3zgen 2. MaremMmaTH4ecKH aHAJIN3

Tema 5. @yHKIMH OAHON ITEPEMEHHOM.

[Tonstue ¢pynkunu. OCHOBHbIE CBOMCTBA (PYHKIMM M MX KJIacCU(pUKaLUsA. DIeMEHTapHbIE
¢bynkun. IlpeobpasoBanue rpadukoB. IloHarue uwmciaoBod mnocienoBaTenbHOCTH. [lpenen
(GYHKIIMM W YHUCIIOBOM TOCIEIOBATENbHOCTH. beCcKOHEYHO Malyible W OECKOHEYHO OOJIbIIne
BelnMuMHbl. OCHOBHBIE TEOpPEMbl O TIpeAenax. 3ameuaTenbHble Mnpenensl. HempepblBHOCTH

GyHKIHH.

Tema 6. luddepennnanbHOe UCUUCTICHHE.

[lonatue mnpousBoaHoil  QyHkuuu. OcHOBHBIE mpaBwia  AudQepeHIrpOBaHUS.
[TpousBonHas cioxHOM M oOpaTtHOM (yHKuuMil. IIpon3BogHbIE HESIBHON M MapamMeTpUUYECKH
3agaHHoOi (yHkmM. IloHsATHE MPOM3BOAHBIX BBICIIMX MopsakoB. Auddepenuman ¢yHkuuu.
[Tpumenenue muddepennuana B NpuOIMKEHHBIX BhIYnuciIeHusX. [lonstue o auddepenunanax



BBICIINX TOpsAKOB. OCHOBHBIE TeopeMbl U (EepeHIHATLHOr0 HCYUCIeHus. [IpaBuiio
Jlonurans. Bo3pacranue u yobiBanue GpyHkuuid. XapakrepHble TOUKH (DYHKUUN U XapaKTepHbIE
JUHUH UX Tpa@uKoB (AKCTpeMyM (YyHKIMU, HAauOoblllee U HauMEHblIlee 3HaueHUs QyHKIUN Ha
OTpEe3KEe W MHTEPBAJIC, BHIMYKJIOCTh (PYHKIIUH, TOYKH Meperunda, aCUMITOTHI rpaduka QyHKIIIH).
OO0mas cxema uccieioBaHus (PyHKIMNA U OCTPOEHUS UX IPa(UKOB.

Tema 7. IHTerpaibHOE UCUUCIICHUE.

[TonsTust mepBOoOOpa3HON M HeompeaeneHHOro uHTerpana. CBONCTBAa HEOMPEIEICHHOTO
uHTerpana. MeToisl UHTErpupoOBaHus (METO/ 3aMEHbI IEPEMEHHOM, METO/I HHTETPUPOBAHHUS 110
YacTsM, MHTETPUPOBAHHE MPOCTEHIINX pPALMOHANBHBIX IpoOed, WHTErpUpOBaHHE HEKOTOPBIX
BUJIOB HpPPAIMOHAIBLHOCTEH, MHTErpUpPOBaHUE TPUTOHOMETpUUecKUuX ¢yHkuui). [loHsTne
ornpezaeneHHoro uHrerpana. CBOHCTBa OIpenenaeHHOro uHTerpana. OmnpenesieHHbl HHTerpan
kak (ynknus BepxHero mnpezaena. Dopmyma Herorona-JleiiOHuIa. METOIBI BBIYHUCICHHS
ONpEAENEHHOr0 UMHTerpaja (3aMeHa IIepeMEHHOM W HHTErpUpOBaHHWE IO YacTsIM B
ompesneneHHoM wuHTerpaie). HecoOcTBeHHble MHTErpanbl. ['eoMeTpuueckue NPUIIOKEHUS
ONPEJIETIEHHOTO UHTETpaIa.

Tema 8. Psannl.

[Tonsitue uyuciaoBoro psga. OcCHOBHBIE CBOWCTBA psAAoB. HeoOXomaumpblii MpU3HAK
CXOIUMOCTH psifa. [Ipu3HaKu CXOAMMOCTH PSIIOB C HEOTPHIATSIILHBIMU WiieHaMU. AOCOTIOTHAS
U YCIOBHas CXOAMMOCTH 3HAKOMepeMeHHBIX psaoB. IlpusHak cxogumoctu JlelOHuIA s
3Hakouepenywoierocs psaga. Crenennsie psabl. Teopema AbGens. CBOWCTBA CTENEHHBIX PSIOB.
Pamnyc cxogumoctu crenennoro psnaa. Paael Makiiopena u Teiopa.

Tema 9. @yHKIIMN HECKOJIBKUX NEPEMEHHBIX.

[Tonatus ¢QyHKOMM HECKONBKHX IepeMeHHbIX. llpexen W HenmpepbIBHOCTH (DYHKIHH.
YacTHple IPOM3BOIHBIC W MONMHBIN Auddepernnan ¢pynkuuu. [IponsBogHas MO HaNpaBJICHUIO,
rpaaueHT QYHKOUU. OKCTpeMyMmbl (YHKIMA MHOTHUX TIEPEMEHHBIX, HEO0OXOJuMoe |
JIOCTATOYHOE YCJIOBHE JKCTpPEMyMa. YCIOBHBIM 3KCTpeMyM. Merton MHoOxutenen Jlarpanxka.
[TonsTne  nBoitHOro wHTerpasa. CBeaeHHE JBOWHOTO HHTErpaja K  IOBTOPHOMY.
['eomeTpuyeckas nHTEpIpeTalys JBOMHOTO HHTErpasia.

Tema 10. [Iuddepennmanpabie ypaBHEHUS.

OcHoBHble TOHATUS. OOIEe W YacTHBIC PEIICHHsST OOBIKHOBEHHBIX TH(QepeHIMATbHBIX
ypaBHeHuil. JluddepeHunanbHple ypaBHEHUs TMepBoro mnopsaka. 3amadya Komm (ycrmoBue
CYILIECTBOBAaHMS M €IUHCTBEHHOCTH pemeHus). Hemonneie nuddepeHnmansupie ypaBHEHHS
nepBoro mopsanka. JuddepeHnmanbHple ypaBHEHHS TEPBOTO TOPSAKA C Pa3IesIFOIIMMHUCS
nepeMeHHbIMH.  JIuHeiHble — muddepeHnHManbHBIE  YpaBHEHHMS ~— MEPBOTO  TOpPsIKA.
JuddepeHnnanpaple YpaBHEHHS BTOPOTO TIOPSAKA, IOMYCKAIOIIUE TOHIKEHUE TOPSIKa.
JuddepeHnmanpaple ypaBHEHUS BTOPOTO MOPSIIKA ¢ TOCTOSHHBIMUA KOA(DDUITUSHTAMH.

Pa3znen 3. Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATUCTHKA

Tema 11. Cnyuaiinbie COOBITHS.

OcHoBHbIE TIOHATHUSI TeOpuHu BeposATHocTel. Ciyualinble coObITHs. BeposTHOCTE cOObITHS
(kmaccuyeckoe, CTaTUCTHUECKOE W TEOMETPUUYECKOE OINpeesieHUs BEPOSITHOCTH). TeopeMbl
CIIOKEHUSI BEpPOATHOCTEW. YCIIOBHAasi BEpPOATHOCTb. TeopeMa YMHOXEHHS BEPOSTHOCTEH.
HezaBucumbie coObiTus. Popmyna monHOH BepositHocTH. Dopmyna baiieca. IloBTopHBIS



He3aBucuMble ucnbiTanus. @opmyina bepryiu. JlokanbHas u uHTErpanbHas teopeMsl Myaspa-
Jlanmaca. TeopeTHMKO-MHOKECTBEHHAsi TPAKTOBKA OCHOBHBIX IOHATUH M AKCHOMAaTHYECKOE
MOCTPOEHUE TEOPUHU BEPOATHOCTEM.

Tema 12. Cinyualinble BETUYNHBI.

JIUCKpeTHble U HENpephIBHbIE CclydyaiiHble BeNWYUHBbL. DYHKIMS pacnpeaencHus
ciaydailHoM Benu4uHbl. [IMOTHOCTH pacnpenesneHusi HENPEepbIBHOW CIIy4yalHOW BEJIMYMHBI.
UucnoBble XapaKTEPUCTUKHU CIy4YailHBIX BEJIMYMH: MaTeMaTH4ecKoe OKHUIaHHWe, TUCIepCus,
cpenHee KBaJpaTHUecKoe OTKIOHeHue. VX cBoiicTBa. HauanbpHble W ILEHTpajibHble MOMEHTBI
Cly4alHbIX BeIMYMH. OCHOBHBIE 3aKOHBI PACTIPECICHUS CIy4YalHbIX BEJIMYUH: PaBHOMEPHOE,
bepnymm, [Tyaccona, skcroHeHIHanbHOE, HOpMaidbHOe. HepaBencTBa MapkoBa u UeOsliiesa.

Tema 13. OCHOBBI MaTEMATUYECKON CTATUCTHUKHU.

3amaul W OCHOBHBIE TIOHATHS CTaTUCTUKU. BpiOopounblii wmeron. ['enepanpHas
COBOKYITHOCTh M BBIOOpKA, BapHALMOHHBIN PsiJl, TIOJUIOH YacTOT, THCTOIPaMMa, SMITMPUYECKast
(cratucTryeckasi) (QYHKIHS —pacrpenefieHds. YWCIOBbIE XapaKTEPHCTHKH  BBIOOPOYHOTO
pacnpeneseHus.

[lonsiTe 00 omeHke mnapaMeTpoB. XapaKTEPUCTUKH OLIEHOK. MeTobl HaXO0XKICHUS
OLIEHOK: METOJl MOMEHTOB, METOJl MaKCHUMaJbHOIO NPaBIONON00Us, METOJ HAaMMEHbIINX
KBaJIpaToB.

[lonatne 00 UWHTEpBAIBHONW OlLIEHKE mapameTpoB. JloBepuTenabHas BEPOSITHOCTD U
JIOBEPUTEIIbHBIN UHTEPBAJL.

Tema 14. [IpoBepka CTaTUCTUYECKUX THIIOTES.

[Tpuniun npakTudeckoil yBepeHHOCTH. IloHsTHE cTaTHCcTHUecKOM rumores3bl. OOmias
cXeMa IIPOBEPKM CTAaTUCTUYECKOM TIumnoressl. lIpoBepka rumore3 O paBEeHCTBE CpeAHUX U
JUCIepcuil ABYX COBOKyIHocTel. IIpoBepka rumore3 O 3aKOHE paclpeiesieHUus BBIOOPKHU.
ITposepka runore3 06 0HOPOAHOCTH BEIOOPOK.

33[[31—[1/151 MNPaAKTHYIE€CKUX 3aHATHH

Pa3nea 1. JInneitnas aaredpa ¢ 3JieMeHTAMH AHAJMTHYECKON reoOMeTpuu

Tema 1. MaTpuubI 1 onpeseIMTeJIH.

Sansrue 1

Henb: naTe 3HaHK MOJOKEHUNM U3y4aeMOro Kypca U IPUBUTH HABBIKU IIPUMEHEHHUS
MaTeMaTHYECKUX METOJOB PEUICHHUs 3ajay, B TOM 4Hce, B cepe npodeccuoHaNbHOMI
JIESATEIbHOCTH.

1. [ToBTOpEeHME ONpE/IeIICHN T OCHOBHBIX TIOHATHH TEMBI B (hOpMe KOHTPOJIBHOTO OIpOca.
2. Jlanbl maTpunsl A u B:

o -1
13 2
o 3

2
A = 3 o 5=
1 -1 4

VKazarh, KAKME U3 HUKEIIPUBEIEHHBIX ONEPAIUil BBIIOIHUMBI, M BBINOJIHHUTH UX.
a)A+B; 6)A"+B; B)A+B"; nAT+B"; 1) AB; e) A'B; k) AB"; 3)BA".

-1 2 3 2 3 o
A = B =
Ha 0om (o 13 o) [1 -1 4]



3. Pemmute 3amaum [JI1*, ¢.58,]: 1.17; 1.20; 1.23 na oom 1.18;1.21;1.25.

4. Pemmuts 3amaun [JI1, ¢.62, 63]: 1.40; 1.43;1.49; 1.55 Haoom 1.42;1.45;1.47;1.56.
5. Pemuts 3amaum [JI1, c.66]: 1.62;1.64; 1.61 Hna oom 1.63;1.65.

6. Permute 3amauwm [JI1, c.68, 69]: 1.71;1.73; 1.76 na oom 1.72;1.74;1.78.

7. Pemute 3agauum [JI1, c. 69]: 1.79; 1.81; 1.86 wHa oom 1.80;1.83;1.87.
Tema 2. CucreMbl JIMHEHHBIX YPABHEHHIA.

3andarue 1

Hem,: JaTh 3HAHUA MOJIOKEHUI HU3y4aceMOro KypcCa U INIPUBUTH HABBIKW IPUMCHCHUS
MaTEeMaTHYECKUX METOOB PEIIeHUs 3a7a4, B TOM YHClie, B cepe mpodhecCHoHaTbHOMI
JCATCIIBHOCTU.

1. [ToBTOpEeHHE OnpeeNeHni i OCHOBHBIX MOHATUN TEMBI B (HOpME KOHTPOJIBHOTO OMpOoca U
MIPOBEPKA CaMOCTOSITENLHOM PaObOTHI MO BBHITTOIHEHUIO JOMAIIHETO 3a/1aHus.

2. Pemmts 3amaun [JI1, c. 109]: 2.14;2.19 Ha oom 2.15;2.20.
3. Pemmts cuctemsl ypaBHeHu# metogoM ["aycca:

2x,+x,+3x, =5 x, +4x; =2
a) 14x +2x,+6x; =8 ; 0) 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. Pemuts 3amaum [JI1, c. 109, 110]: 2.26,2.32; na oom 2.27,2.34.

5. Haiitu GasucHbIe 1 oOliee pelieHns CUCTeMbl ypaBHeHUH u3 3ana4 [JI1, ¢. 116, 117].
2.52,2.54; naoom 2.53;2.55.

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

Tema 3. BekTopa Ha NJIOCKOCTH M B MIPOCTPAHCTBE.

Sansrue 1

Ieab: 1aTh 3HaHUS NOJIOKEHUN U3y4aeMOro Kypca U IPUBUTH HABBIKU IIPUMEHEHUS
MaTeMaTUYeCKUX METOOB PEIIeHUs 3a/1a4, B TOM 4uciie, B chepe npodeccruoHambHOM
NESATCIIEHOCTH.

1. [ToBTOpEeHME ONpeIeIeHn i OCHOBHBIX TOHATUN TEMBI B (DOPME KOHTPOJIHHOTO OMpOca U
MIPOBEPKA CaMOCTOSITENTLHOW PaOOTHI MO BBHITTOJIHEHUIO JOMAITHETO 3a/1aHuS.
2. Pemute 3amaum [JI1, c. 169-170]:

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

3. Haiiti KOCHHYC yTJIa MEXIy BEKTOPAMH X W Y, TPUHAICKANTUMH TPEXMEPHOMY
EBKJIM/IOBY IIPOCTPAHCTBY C OPTOHOPMHPOBAHHBIM 0a3MCOM.
1 -1 0 -1
a) x=| 4 y=| 3| Haoom ©)x=|-4| y=3 |,
-2 2 1 -2

-JI1 — nurepatypa 1oy HOMEpoM | B CITHCKE JINTEPATyPhI



4. Pemmts 3amaun [JI1, ¢. 162-163]: 3.20,3.26 Ha oom 3.21,3.27.
5. Haiitu MaTpuity TMHEHHOTO MpeoOpa3oBaHMsl, MEPEBOIAIIETO KK bl BEKTOP

X X X Xy~ X
X =|X,| BBEKTOp YV =|X, *X;|, mHaodom X =|X,| BBEKTOp )V = 2x,
X, X, - Xy X, X, - 3x,

6. Haiftu MaTpuiry TUHEHHOTO MpeoOpa30oBaHus, MEPEBOISIIETO KaKIbIH BEKTOP X
JIByXMEPHOI'0 BEKTOPHOT'O IPOCTPAHCTBA B BEKTOP y IO CIEAYIOLUIEMY aITOPUTMY.

a) CHMMETPUYHOE OTOOpakeHUE OTHOCUTEIBHO MPSIMON X =X ;

0) mOBOPOT Ha 45#m M0 YaCOBOM CTPEJIKE;

B) CHMMETPUYHOE OTOOpakeHNE OTHOCUTENBHO NMpsiMoH x| = 0, a 3aTeM CUMMETPUYHOE
0TOOpa’keHHe OTHOCUTENIHO Havaia KOOPAMUHAT.

a) CHMMETPHYHOE 0TOOpa)KeHHE OTHOCUTENIBHO MPSIMON X = -X».

0) cCUMMEeTpUYHOE 0TOOpaKeHNE OTHOCUTEIBHO Hayasla KOOPIUHAT, a 3aTeM
CUMMETPUYHOE OTOOpaKEHNE OTHOCUTEIHHO NpsMOi X, = 0.

7. Pemiute 3amauun:
a) BeUUCINTG IUIONIAb TPEYTrOJbHHMKA, MOCTPOSHHOIO HA BEKTOpax ¢ =-m +2n,
d =3m - n, ecnu | ni|=5,|n|=4,¢p =7x/6.

0) [IpoBepuTh, OyAyT JIM KOJUIMHEAPHBIMU CIEAYIOIIHE BeKTOphl: ¢ (4, -2; 1), & (8; -4;
4).
Ha Oom
Hanbl BepmuHbl Tpeyronbauka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero
IO,

Tema 4. DjieMeHTbl AHATUTHYECKOM reOMeTPHUH.

3agarue 1

Henanb: naTh 3HaHMS TOJOKEHUH H3y4aeMOro Kypca U IPUBUTH HABBIKK MPUMCHECHHSI
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM 4HucIIe, B chepe mpodhecCuoHaATbHON
JEATEIbHOCTH.

1. [ToBTOpEHME OMpECICHNIT OCHOBHBIX MOHATHN TEMBI B (hOpME KOHTPOJIHHOTO ONpOca
MIPOBEPKA CAMOCTOATEIILHON PaOOTHI IO BHITIOJIHEHUIO JIOMAIITHETO 33/ IaHHSI.
2. Pemuts 3agaum [JI1, c. 225]:

4.20;4.21;4.23;4.26; 435 na oom 4.22;4.25;4.28;4,32.
3. Pemuts 3agaum [JI1, c. 226, 233]:
4.37,4.38;4.47,4.68;4.69 naoom 4.39;4.41;4.48;4.74.
4. Pemuts 3agauu [JI1, c. 234-235]:
4.78;4.83;4.84;4.92; 495 naoom 4.81;4.90;491;4.97.
5. Pemuts 3amaun [JI1, c. 243-244]:
4.114a;4.116;4.117; 4.123; 4.125 na oom 4.1146;4.115;4.118;4.119; 4.120.

Pa3zgen 2. MaTeMaTHYeCKUH aHAJIN3

Tema 5. @yHKUMH OHOH NEePEeMEHHOMN

3ansarue 1
Ieab: 1aTh 3HaHKA MOJI0KEHUM U3y4aeMOro Kypca U IPUBUTH HABBIKU IIPUMEHEHHUS
MaTEeMaTHYECKUX METOOB PEIICHHUS 33a]1a4, B TOM YHucClie, B cepe mpodeccnoHambHOMI



JACATCIIBHOCTH.

1. I[ToBTOpEeHHE ONpeIeieHni i OCHOBHBIX MOHATUN TEMBI B (hOpME KOHTPOJIBHOTO OMpoca U
MPOBEPKA CaMOCTOSTENILHOM paOOTHI MO BBIOJHEHUIO TOMAITHETO 3aJaHUS.
2. OnpenenuTh 00JIACTH CYIIECTBOBAHUS U 001aCTH 3HAYCHHUH CIeAYIOMMX (QyHKINI:

a) y =/3x- x*; 6) ¥ =log(x’ - 4); B) y =sin(+/x)

HA0om T) y=\2+x-x ; M)y =log,log,x; e)y = Jx

sin Jrx

2. Pemute 3agaum [JI1, ¢.291]:
5.38(a, B); 5.39(a, 1); 5.40(a); 5.41(a) Ha dom 5.38(0, r); 5.39(6, m); 5.40(0, B); 5.41(0).

3. Pemmts 3amaun [JI1, ¢.322, 323, 328]: 6.8(a, 06); 6.9(a) Ha oom 6.15;6.21.
4. BeIYMCIUTh TIPEIEIIbI

2 2 2
5. Pemuts 3amaunm [JI1, c.324 — 331]:

6.10(a, r, m); 6.11(1, 6); 6.23; 6.39 Ha dom 6.41; 6.47; 6.49; 6.63; 6.69.
6. Pemmuts 3amaum [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. luddepennuansuoe ncuucieHme

3agarue 1

Henab: 1aTh 3HaHUS MOTOKEHUN U3y4aeMOro Kypca U MPUBUTH HABBIKH MPUMEHEHHSI
MaTeMaTHYeCKUX METOOB PEIICHUs 3a7a4, B TOM Yuciie, B chepe mpodeccnoHanbHOMl
JIeSITETLHOCTH.

1. [ToBTOpEHME ONpeECIICHNT OCHOBHBIX MOHSATHN TEMBI B (hOpME KOHTPOJIBHOTO OIpPOca
MIPOBEPKA CaMOCTOSITENIbHOM PabOTHI MO BBHITTOJIHEHUIO JOMAIIHETO 3a/1aHuUs.
2. Pemute 3agaum [JI1, c. 378 — 379, 382 - 383]:

7.20(6,1); 7.33;7.34;7.42 mHaodom 7.39;7.55;7.62.
3. Pemuts 3amauu [JI1, ¢.383]: 7.64,7.65 na oom 7.66.
4. Haiitu nepBy1o 1 BTOPYIO IPOU3BOIHBIE (DYHKIIMA:
y =In(tgx®) Ha dom y =5 +./(x- Inx) .

5. Pemute 3agaum [JI1, ¢.384 - 385]:  7.72;7.76; 7.86; 7.96 mna oom 7.73;7.77;7.87;
7.98.

6. Pemuts 3amauu [JI1, ¢.389]: 7.125;7.130; na oom 7.126.

3andrue 2

Iean: gaTh 3HaHUA MOJOKEHUNA U3y4aE€MOT0 Kypca U IPUBUTh HABBIKK TPUMEHEHUS
MaTEMATUYCCKUX MECTOAOB PCIICHHUA 3aaa4, B TOM YHUCJIC, B ccbepe HpO(l)eCCHOHaHbHOfI
JCATCIIBHOCTH.



1. IToBTOpEeHME OnpeieneHnii OCHOBHBIX MOHATUN TeMbI B (pOpME KOHTPOJIBHOTO ONpoca U
MPOBEPKA CAMOCTOATENIHONU PAOOTHI MO BHIMOIHEHHUIO TOMALIHETO 33 JaHHUs.

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

3. UccnenoBath (yHKIMHU U TOCTPOUTH UX rpaduKu

2 1 2
a) y = 2x ; 6) y =x+— B)y =2xe'X/2; r)y X 2x4;
x° -1 X 4
Ha Oom
;[)y:3 T ooe) y=x*?(1-3x); &) y=x>+27-x.

3x+1
4. Pemuts 3anaum [JI1, ¢.389]: 7.126; 7.131 na oom 7.127;7.133.

Tema 7. UHTErpajIbHOE HCYHCICHUE

3ansrue 1

Heanb: 1aTh 3HaHMS MOJOKEHUIM U3y4aeMOro Kypca U IPUBUTH HABBIKU IPUMEHEHHMS
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM 4ucie, B chepe mpodhecCnoHaTbHOM
JeSITeITbHOCTH.

1. [ToBTOpEeHME ONpe/IeIeHN I OCHOBHBIX TOHATUN TEMBI B (DOPME KOHTPOJIBHOTO OMPOCca U
MPOBEPKaA CaMOCTOSITEIILHOW PaOOTHI MO BBHITTOJHEHUIO JOMAITHETO 3a/IaHus.
2. Haiitu HeorpeaeieHHbIE HHTErPaIbl METOJIOM HETIOCPEACTBEHHOTO HHTEIPUPOBAHUS

dx 3x? +1 s
a) I/x3; 0) fmdx; Ha dom B) [e"5% dx .

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

4. HaiiTn HeolnpeeNeHHbIE HHTErPAIIbl METOJIOM 3aMEHBI IEPEMEHHOU
2x n’ x N x

a) J' —-dx; 6) f] dx; nadom B) [~——dx.

1+x x

x+1

5. Pemuts 3amaun [JI1, c. 561, 554 — 556, 566 — 568]:
10.41(); 10.48; 10.55; 10.76 Ha oom 10.43;10.46; 10.80; 10.90.

6. Haiitu HeonpeiesieHHble MHTErpallbl METOJOM MHTErpupoBanus no yactam [JI1, c. 568 —
572]:

10.95(a); 10.97 ma oom 10.107; 10.118.
7. HaliTu HeonpeeieHHble HHTErpaibl OT pallMOHANIBHBIX Apodei [JI1, c. 573 — 577]:

10.127; 10.128 Ha dom 10.137; 10.140.

3anstie 2

Henb: naTe 3HaHKS MOJOKEHUM U3y4aeMOro Kypca U IPUBUTH HABBIKY IIPUMEHEHHUS
MaTeMaTUYeCKUX METOJIOB PEIICHUS 3a/1ay, B TOM Yucie, B cdepe npodheccuoHaIbHOMU
JIESITCIIbHOCTH.



1. [ToBTOpEeHME ONpe/IeIeHN I OCHOBHBIX TOHIATHN TEMBI B (DOpPME KOHTPOJIBHOTO OMPOca U
IIPOBEPKA CaMOCTOSITENIbHOM pabOThI MO BBHIIOJHEHUIO JOMAIIHETO 3a/1aHUS.

2. Beruncnuth onpenenennsle uHTerpaisl [JI1, c. 635]: 11.32,11.37,11.50 Ha dom
11.40, 11.43

3. Haiitu momanau Guryp, orpaHU4EHHbIX CIEAYIOMUME KPUBBIMMU:
a) v =-x*+3, y =0; 0)»v =x>-2x, y=4x- x’
Haoom B)y =-x +4x, y=2x;r1) y=x’, y=Jx.

4. Pemmuts 3amaun [JI1, c.644]: 11.65;11.72 na oom 11.64;11.73; 11.84.
5. Bpruucantb HecOOCTBEHHbIE HHTErPaIbl

5
<. dx dx
YV fiee 9 Joooe
6. Pemmuts 3amaum [JI1, ¢.649 - 650]:
11.115; 11.118; 11.123 Ha dom 11.124;11.128; 11.129; 11.133.

Tema 8. Paanl

3agarue 1

Henanb: naTh 3HaHMS TOJOKEHUH H3y4aeMOro Kypca U IPUBUTH HABBIKK MPUMCHECHHSI
MaTeMaTHYECKUX METOJOB PEIICHUS 3a/1a4y, B TOM YHucIe, B chepe mpodhecCnoHaATbHON
JEATEIbHOCTH.

1. [ToBTOpEHME ONMpECICHNIT OCHOBHBIX MOHSATHN TEMBI B (hOpME KOHTPOJIHHOTO ONpOoca
MIPOBEPKA CAMOCTOATEILHON PaOOTHI 1O BHITIOJIHEHUIO JIOMAIITHETO 33/ TaHMS.
2. JIokazaTth HEMOCPEACTBEHHO CXOJIUMOCTh PSIIOB U HAUTH UX CYMMBI

T N U , L, 1

I S B RS S

12 23 34 aooM T4 a7 710
3

3. Pemuts 3amaum [JI1, ¢.759]: 13.19 na oom 13.20; 13.22.

4, HCCJ’IGI{OB&TB CXOOAUMOCTD 3HAKOIIOCTOSHHOI'O YU CJIOBOTI'O psAaa

D3 0 s w S

= Tn+5°
" <« 1000”

HA 00M T) S‘[l— 1
n

n=

5. Pemute 3agaum [JI1, ¢.766]: 13.38; 13.45 Ha oom 13.40, 13.48.

3andarue 2

Hennb: 1aTe 3HaHMS MOJOKEHUM M3y4aeMOro Kypca U IPUBUTH HABBIKM IPUMEHEHHUS
MaTeMaTHYeCKUX METOJOB PEIIeHUS 3a/1a4d, B TOM Yucie, B chepe mpodheccuoHaTbHOU
JCATCIIBHOCTH.

1. [ToBTOpEeHME ONpe/IeICHU I OCHOBHBIX TOHATHN TEMBI B (DOpPME KOHTPOJIBHOTO OMPOca U
MIPOBEPKA CaMOCTOSITEIILHOW PaOOTHI 1O BBHITTOJIHEHUIO JOMAITHETO 3a/1aHus.



2. Pemmts 3amaun [JI1, ¢c. 767, 768]: 13.61; 13.64; 13.84 na oom 13.62,13.71;13.92.
3. Pemmnts 3amauu [JI1, c. 771, 772]: 13.106, 13.113  na oom 13.120, 13.123.
4. Pemmnth 3amaun [J11, ¢.797]: 14.11;14.15; 14.21 na oom 14.14;14.20; 14.23.

5. Paznoxutes GyHknmu B psia MakiiopeHa ¥ HAUTH paauyc CXOAUMOCTH Psija:

sinx- x

a) f(x) =0+x)"; mnaoom ©) f(x)= -
X
6. Pemmute 3amgaum [JI1, ¢.804, 805]: 14.41, 14.43, 14.62 na oom 14.45;14.52; 14.64.

Tema 9. ®DyHKIUM HECKOJbKHUX NEePeMeHHbIX

3anarue 1

Hennb: 1aTe 3HaHKS MOJ0KEHUM M3y4aeMOro Kypca U IPUBUTH HABBIKY IPUMEHEHHUS
MaTeMaTUYECKUX METOJOB PEIICHUS 3a/1a4, B TOM Yucie, B cdepe mpodheccCnoHaTbHOMU
JeSITeITbHOCTH.

1. IloBTOpEHME OMpeieneHnii OCHOBHBIX MOHATHN TEMbI B (pOpME KOHTPOIBHOTO ONpOca U
MPOBEPKA CaMOCTOSATENILHOW PAOOTHI MO BHITIOJHEHHUIO IOMAIITHETO 33 JaHMUsI.

2. Haiiti yacTHBIC TIPOU3BOIHBIE DYHKIMI BYX IIEPEMEHHBIX z =X’y - COs” XV .
3. Pemmute 3amaum [JI1, ¢.514, 515]: 9.44,9.46,9.47, na oom 9.50;9.51;9.53.

4. INonaras, yTo npown3BoibHast GyHKIMS /S nuddepeHnmpyema, MIPOBEPUTH CIISTYIOIIHE
paBeHCTBA:

oz oz 2 2 Oz Oz y2
—-x— =0, z=f(x"+ 2= — + 2:0, =
Yo = J( Y) Haoom x o > y Z =35

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

+ f(x).

6. Haiiti Benmuuny rpaauenta GyHKIuM B Touke M (Xy,Vo,2,) :
1
Sxp,2) =———, M(,2,D ygoom [f(x,y,2z)=xyz, M(1,1,1),
X" +y +z

3anstie 2
Henb: 1aTe 3HaHKS MOJOKEHUM U3y4aeMOro Kypca U IPUBUTH HABBIKY IIPUMEHEHHUS
MaTeMaTUYeCKUX METO/IOB PEIICHUS 3a/1ay, B TOM Yucie, B chepe npodeccuoHaIbHOMU
JIESITCIILHOCTH.

1. HOBTOpeHI/Ie OHpeIleJ'IeHI/Iﬁ OCHOBHBIX IIOHSTHI TEMBI B (I)opMe KOHTPOJIBHOT'O OIIpOCa U
IMPOBCPKa CaMOCTOSTEIbLHOM pa6OTLI 110 BBIIIOJTHCHUIO JOMAIIHETO 3aaHuA.

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

3. HaiiTi TOYKH JTIOKAJIBHOTO IKCTpeMyMa (YHKIIMU U IPOBEPUTH B HUX BBIIIOJIHEHUE
JIOCTaTOYHOTO YCIOBHS OKCTPEMYMa:

u =2x"-xy+2xz- y+y> +z%,

4. BBIYMCITUTH JABOMHBIE HHTETPAJIbI f f (x. »)dxdy 16 s6nactn G , 3IaHHOM
G

rpaHI/IHaMI/I
a) f(x,y)=xy, G:{y=0,y=x, x=1};
0) f(x,y) =x+)>, G: {y =x, y =x}

naodom f(x,y)=x-y, G —r1peyroapuuk ¢ Bepmmuamu (1, 1), (4, 1), (4, 4).



5. Pemuts 3amaum [JI1, ¢.657, 658]: 11.159; 11.161 Ha oom 11.160; 11.162.

6. C moMONIbIO0 IBOMHOTO MHTETpajia HAWTH IUIOMIA b, OTPAHUYEHHYIO CIICTYIOINMU
KPUBBIMU:

xy =1, x+y =25 paoom y> =2x+1,)> =-2x+1.

Tema 10. AuddepenunanbHbie ypaBHeHUsI

3ansrue 1

Hennb: 1aTe 3HaHKS MOJ0KEHUM U3y4aeMOro Kypca U IPUBUTH HABBIKY IPUMEHEHHUS
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM YucIe, B cdepe mpodheccnoHaTbHOMU
JeSITeITbHOCTH.

1. IloBTOpEHME OMpeieNeHnii OCHOBHBIX MOHATHN TEeMbI B (JOpME KOHTPOIBHOTO OIpOca U
MPOBEPKA CAaMOCTOSATENILHOW PAOOTHI MO BHITIOJIHEHHUIO IOMAIITHETO 33 [aHMUsI.

2. Pemmuts 3amaun [JI1, ¢.385]: 7.102, 7.103 nHa oom 7.104.

3. Pemute nuddepennmansabie ypaBHEHHS TIEPBOTO MOPSIKA C PA3ISISIOMIAMUCS
MePEMEHHBIMU

2
a)y =- 22xy1 Ha 0oom ©) y'+X=O; B) x°y - /xcos®y =0,
X X

4. Pemnts 3amaun [JI1, ¢.706]: 12.45; 12.51 na oom 12.46;12.49.

5. Haiitu obuue pemenust nuddepeHuaibHbpIX ypaBHEHUN IEpBOro MopsiaKa
oy 1 . : 2 ' 2 _ 2
a) y+=—=—;0) y-2xy=¢* Haoom B) Yy +xy=x",
X X

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

3anstie 2

Henb: 1aTe 3HaHKS MOJOKEHUM U3y4aeMOro Kypca U IPUBUTH HABBIKY IIPUMEHEHHUS
MaTeMaTUYeCKUX METOJOB PEIICHUS 3a/1a4y, B TOM Yucie, B chepe mpodheccuoHaIbHOM
JIESITCIIBHOCTH.

1. [ToBTOpEeHME ONpe/IeIeHn I OCHOBHBIX TOHATUN TEMBI B (HOpPME KOHTPOJIHHOTO OMpPOca U
MIPOBEPKA CaMOCTOSITENTLHOU PAaOOTHI MO BBHITTOJHEHUIO JOMAITHETO 3a/IaHus.

2. Pemuts 3amauu [JI1, ¢.717]: 12.91; 12.93 na oom 12.94.
3. Pemmuts 3amaum [JI1, ¢.723]: 12.106, 12.107 Hna oom 12.110,12.111.
4. Haiitu pemenne nuddepeHInanbHbIX YPaBHEHUH BTOPOTO MOPSAKA
a) xy +y =0; 6) y +3y =5x+1;
naoom B) y +2y =Bx+7)e"; r) ¥y +y - 2y =8sin2x;
5. Pemuts 3amaun [JI1, ¢.723]: 12.108, 12.109 na gom 12.112.
6. Pemute 3agaum [JI1, ¢.723]: 12.114; 12.115 na nom 12.116.

Paznen 3 Teopusi BeposiTHOCTEH M1 MaTeMaTH4YeCKAasi CTATUCTHKA
Tema 11. Ciryuaiinble cOObITHS

3ausarue 1



Hennb: 1aTe 3HaHKS MOJOKEHUM M3y4aeMOro Kypca U IPUBUTH HABBIKU IIPUMEHEHHUS
MaTeMaTHYeCKUX METOJOB PEIICHUS 3a/1a4y, B TOM 4ucIe, B chepe mpodhecCuoHaTbHOMU
JIESITCIIBHOCTH.

1. IloBTOpEHME OnpeieNeHnii OCHOBHBIX MOHATUN TeMbI B (pOpMeE KOHTPOIBHOTO ONpoca U
MPOBEPKA CAMOCTOSATENILHOW PAOOTHI MO BHITOJIHEHHUIO TOMAITHETO 33 JaHHUs.
2. Pemmts 3amaun:

a) U3 xonozs! kapt (36 kapT) Haynayy BRIHUMAIOTCS OAHA KapTa. HailTu BEposSTHOCTh
TOT'0, YTO OHA OKAXKETCS TYy30M.

0) UeTplpemM urpokam pasmaercs MopoBHY kojioaa u3 36 kapt. OnpenenuTs BEpOsSTHOCTh
TOT0, YTO KaXKJIbIA UTPOK MOJTYYHII KAPThl TOJIBKO OJTHOM MAacTH?

Ha 0om

B) B ypre 30 mapoB: 10 kpacHbIX, 5 cuHuX 1 15 6enbix. HaliTu BeposITHOCTD MOSIBIICHUS
LBETHOT'O LIapa.

r) M3 xonoas! kapt (36 kapT) Hay1ady BEIHUMAIOTCS TPHU KapThl. HaliTu BeposTHOCTD
TOTO, YTO CPEIU HUX OKAKETCS TOJIBKO OAMH TY3.
3. Pemuts 3amauu [JI2%, ¢.61 — 62]:

1.37;1.43;1.51 mnaoom 1.38;1.45;1.48.

4. Cpenu 25 cTyI€HTOB, U3 KOTOPBIX 15 neByIIeK, pa3birpbIBAlOTCS 4 MPUTJaIlIeHUs Ha
JUCKOTEKY, IPUYEM KaXIblil MOXET BBIUTPATh TOJIBKO OANH Omiier. KakoBa BEpOSATHOCTD
TOTO, YTO Cpeau 00JiamaTeneit Onnera OKaxyTcs a) TOJIBKO IEBYIIKH, 0) TOIHKO IOHOIIH?
Ha 00Mm

KakoBa BeposiTHOCTB TOTO, UTO cpea o0aaaTeneit Ouaera OKaxKyTcs IB€ IEBYIIKH U IBOE
FOHOILIEH?
5. Cpenu 15 nammnouek 4 crangaptabie. OqHOBpeMEHHO OepyT Hayaady 2 JaMrodku. Hantu
BEPOATHOCTH TOTO, YTO XOTs OBl OJTHA U3 HUX HECTaHIapTHAsL.
3ansTue 2
Heanb: 1aTh 3HaHUS MOJOKEHUM U3y4aeMOro Kypca U MPUBUTH HABBIKH MPUMEHEHHS
MaTeMaTHYECKUX METOJOB PEUIeHHUs 3ajay, B TOM 4Hce, B cepe npodeccHoHaNbHOMI
JIESTEIIbHOCTH.

1. IToBTOpEeHME OnpeieNeHnii OCHOBHBIX MOHATUN TeMbI B (pOpME KOHTPOJIBHOTO OIpoca U
IPOBEPKA CaMOCTOATENILHONW PaOOTHI MO BHIMOIHEHHUIO TOMALIHETO 3aJaHHUs.
2. Pemmts 3anaumn:

B paiione miomazapio 16 KB. KM HaX0AUTCsl 0OBEKT MPOTUBHUKA. /111 ero oOHapyx eHus
BBICTIaHA pa3BebIBaTeNbHas Tpynna. OueHuTs 3P PEeKTUBHOCTD ACUCTBUS
pa3BebIBaTENbHOM IPyIIIbl Yepe3 1 yac BeJEHUsI pa3BelIKH, ECIIU €€ CKOPOCTb
NepeIBIKEHHS B PaiioHe COCTaBIIAeT 3 KM/49ac pu d3PPEeKTUBHOM paanyce oOHapyskeHus |
KM.

Ha Oom

KaxoBa BeposSTHOCTB TOTO, UTO HayZady OpolieHHas! B KPYT TOYKa OKAKETCS BHYTPHU
BIIMCAHHOT'O B HET'O PABHOCTOPOHHETO TPCYFOJIBHI/IKa?
3. Pemuts 3amaunm [J12, c.61]:

-JI2 — nurepatypa 1o HOMEpPOM 2 B CITUCKE JINTEPATYPHI.



1.40; 1.41;1.46 na oom 1.42;1.44.

4. Y4acTHUKH )epeObeBKH TAHYT U3 SIIMKA )KeTOHbI ¢ HoMepamu oT 1 1o 100. Haiitu
BEPOATHOCTH TOT'0, YTO HOMEP NIEPBOT0, HayJauy U3BJIEUYEHHOT'O KETOHA, HE COIAEPKUT
udps 5.
Ha 0om

Ha nepBoM 3Taxke ceMHITaXXHOTO JoMa B TUQT 3anuin 3 yeaoBeka. BeposTHOCTH BbIXxoza
KaXJ10ro 13 audra Ha Jr000M 3Take oJuHaKkoBa. Haliaure BEpOsITHOCTH COOBITHIA:

A —"Bce BbIILIIM U3 u(Ta Ha 4 HTaxe",

B — "Bce BbIIIIM U3 AM(Ta HA OTHOM U TOM JKe 3Taxe",

C — "Bce BbIXOWIM U3 IU(Ta HA PA3HBIX dTaxax'".

5. B onHoii rpynne 18 cTyAeHTOB, U3 KOTOPBIX 9 yuaTcst Ha «OoTiM4HO». B apyroit — 16
CTYZCHTOB, U3 KOTOPBIX Ha «OTIIMYHO» yudaTcs 4. V3 Kax 10l rpynisl ciaydailHeIM 00pa3oM
BbIOpay 1o OAHOMY CTyA€HTY. KakoBa BEpOsSTHOCTB TOTO, YTO a) KaXKIbIA U3 HUX YUUTCS
Ha «OTIMYHO»; 0 ) 00a y4aTcs Ha OTIUIHON»?

3anarue 3.

Henb: naTe 3HaHKS MOJOKEHUM U3y4aeMOro Kypca U IPUBUTH HABBIKY IIPUMEHEHMUS
MaTEeMaTHYECKUX METOOB PEIICHUs 3a]a4, B TOM 4HClie, B cepe mpodhecCHoHaTbHOMI
ESITEILHOCTH.

1. IToBTOpEeHME OnpeieNeHnii OCHOBHBIX MOHATUN TeMbI B (pOpME KOHTPOJIBHOTO OIpoca U
MPOBEPKA CAMOCTOATENILHONU PaOOTHI IO BHIMOIHEHHUIO TOMALITHETO 33 JaHHUs.

2. B cembe nBoe aereii. I3BecTHO, UTO OJIMH M3 HUX MabuMK. KakoBa BEpOSATHOCTb, YTO
o0a peOeHKa — MaTbYUKH?

3. Pemute 3agaum [J12, .49, 63-65]: 1.31a; 1.65; 1.68 na oom 1.33a; 1.69; 1.70.

4. o pe3yabpTaTam MPOBEPKH 3aUETHHIX PadOT 0Ka3aJI0Ch, YTO B MEPBOM rPyIITe MOTYUHIN
3auet 20 crynenToB u3 30, a Bo BTopoii 16 u3 32. KakoBa BEpOSTHOCTb TOTO, UTO Hayady
BBIOpaHHAsI 3a4TeHHAs paboTa MPUHAMJICKHUT CTYICHTY MIEPBOM TPYIIITHI?
5. JIBa cTpernika caenany o OJJHOMY BBICTpENNY B OJIHY U Ty K€ MHUILIEHb. BepoATHOCTH
MoMnaJaHus B MUILICHb JIJIS1 IEPBOTO CTpenka paBHa 0,6, a ayig Broporo — 0,4. B muienn
oKazasiach OJHa MPOOOHHA.

HaiiTi BeposSTHOCTB TOTO, UTO MPOOOMHA MPUHAAIEKHUT MIEPBOMY CTPEIIKY.

Ha 00Mm

JIBa cTpenka caenany o OHOMY BBICTPENY B OAHY U Ty K€ MUIlIEHb. BepoaTHOCTD
NOTIAJIaHNs B MUILEHB JUI IEPBOTO cTpenka pasHa 0,8, a a1 BToporo — 0,5. B mumenu
oKazajachk Of[Ha MPOOOUHA.

Haiitu BeposATHOCTH TOTO, YTO IPOOOMHA PUHAIICKUT BTOPOMY CTPEJIKY.

6. Permute 3amaum [J12, .45, 62; 63]: 1.26a-06; 1.55 Ha oom 1.26B-7; 1.56.

3anarue 4

IIe.m;: aThb 3HAHUA MOJIOKECHUHN HN3Yy4aceMOI'o KypcCa U IIPUBUTH HABBIKW IPUMCHCHUS
MAaTEMaTUUICCKUX MCTOAOB PCHICHUA 3ala4, B TOM YUCJIC, B cq)epe HpO(I)CCCI/IOHaJ'IBHOf/'I
JCATCIIBHOCTH.



1. IToBTOpEHME OMpeeIeHniI OCHOBHBIX MOHATHI TEMbI B (JOpME KOHTPOJIBHOTO ONpoca 1
MIPOBEPKaA CaMOCTOSITENILHOU PaOOTHI MO BBHITTOIHEHUIO JOMAIIHETO 33/1aHUS.
2. Pemute 3anaum [J12, ¢. 53, 64-67]:

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

3. BeposiTHOCTB, UTO Majioe MPEeANpPUATHE CTaHET OAHKPOTOM B TeueHue roja pasHa 0,2.
Haiitu BeposSTHOCTD, UTO U3 BOCBMH MAJIBIX MPEANIPUATHH 32 MEPBBI Tl 00aHKPOTATCS /1Ba
HPEIIPUSITHS.
Ha 0om
HaiiTi BeposITHOCTB, UTO U3 BOCBMHU MaJbIX MPEANPHUATHH 3a MEePBbI 1ol 00aHKPOTATCS
Oosee ABYX MPEANPUITHIA.

4. B unctutyte obydaercs 730 cTyaeHTOB. BEeposSTHOCTH TOTO, YTO IE€Hb POXKICHUS
CTyJICHTa MPUXOUTCS Ha OTPE/ICIICHHBIN JIeHb roja, paBHa 1/365. Haittu Hanbonee
BEPOSATHOE YUCIIO CTYACHTOB, POAUBINUXCS | SHBAps, OLEHUTHh BEPOSTHOCTH TAKOTO
COOBITHSL.

5. @upma packiaibIBaeT peKIaMHbIE JIUCTKH MO MOYTOBBIM sAluKaM. [IpexxHuii onbIT
paboThI MOKa3bIBaeT, yTo Ha SO0 peKIaMHBIX JTUCTKOB MPUXOAUTCS OAMH 3aKa3. OIECHUTH
BEPOSATHOCTH TOTO, YTO MPH Pa3MEIICHUH 25 THICSY JIMCTKOB YHCIIO 3aKa30B OYyJEeT paBHO 48.

Ha oom

O11eHUTH BEPOSITHOCTH TOTO, YTO MPH Pa3MEIICHUH 25 THICAY JUCTKOB YUCIIO 3aKa30B
OyZeT HaxOauThCs B mpezenax ot 45 mo 55.

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

Tema 12. Ciry4yaiinbie BeJJHYHHBI

3aparue 1
Heab: naTe 3HAHUS TOJOXKEHUN HW3y4aeMoOro Kypca M TNPUBHUTH HABBIKA MPUMEHEHUS
MaTeMaTUYeCKUX METOJOB pEIICHUs 3aaady, B TOM 4mHcIe, B cdepe mpodeccrHoHambHOI
JIeTEIBHOCTH.
1. [ToBTOpEeHME ompeeeHnii OCHOBHBIX MOHSATHH TEMbI B (pOpME KOHTPOJBHOTO OIMpoca U
MIPOBEPKA CAMOCTOATEILHON PaOOTHI 1O BHITIOJIHEHHUIO JIOMAIITHETO 3a/1aHHSI.
2. Pemute 3amauu:

a) BeposTHOCTH TOr0o, YTO CTYJIEHT CIACT CEMECTPOBBIM 53K3aMEH B CECCHIO IO
aganTanuonHas aucuuruiniHaMm A u b, paBubl cootBeTcTBeHHO 0,7 1 0,9. CocTaBUTh 3aKOH
pacnpeiesIeHUs] YUCJla CEMECTPOBBIX 3K3aMEHOB, KOTOPbIE CAACT CTYJCHT.

0) [lana cinyyaiinast BenuuuHa X: Xi ) 1 2

Haiith  3akoH  pacmpeaeneHus Di 0,5 0,3 0,2

Cly4ailHbIX BenuuuH: a) Y=3X; 0) Z=X2.
Hocmpoums — ynkyuro  pacnpedenenusi, HAUmMu  MAMEMAMUYECKOE  OACUOAHUE,

oucnepcuro U cpeoHeK8aopamuyecKkoe OMKIOHEHUe UCXOOHBIX U NONYYEHHBIX CIYYAUHbIX

BENUYUH.

3. Peuuts 3anauu:



a) BeposiTHOCTh TOpaXKeHUS BHUPYCHBIM 3a00JieBaHMEM KycTa 3eMJISHUKM paBHa 0,2.
CocraBUTh 3aKOH pAacHpeseieHUs] 4Yuciia KyCTOB 3E€MIIIHUKH, 3apakK€HHbIX BHPYCOM, U3
YEThIPEX MMOCAKEHHBIX KyCTOB.

0) KnuenTsl OaHka, He CBsI3aHHbIE JPYT C APYroM, HE BO3BPALIAIOT KPEIUTHI B CPOK C
BepossTHOCThIO 0,1. CocTaBUTh 3aKOH paclpeneleHuss 4YHCiIa BO3BPALIEHHBIX B CPOK
KpeIUTOB M3 5 BbIaHHBIX. HallTu MaTemMaTHueckoe OXXHIaHUE, TUCIEPCHI0O U CpeHee
KBaJ[paTHUECKOE OTKJIOHEHUE 3TON CITy4yailHON BETMYHHBI.

B) B Ounere Tpu 3agaun. BeposTHOCTH NpaBUIILHOTO pelieHus nepBoi 3agaun pasHa 0,9,
Bropoii — 0,8, Tperbeiri — 0,7. CocTaBUTh 3aKOH pacCHpPEIEICHHUsS 4YHUCIIa IPABHIBHO
pELIEHHBIX 33/1a4 B OWJIeTe M BBIYUCIUTH MaTeMaTHUECKOE OXKHMIAHHE M JUCIEPCHIO ITOMN
CIIy4ailHOM BEJIMYMHBI.

Ha 0om

r) CTpenok BeAeT cTpesib0y MO LU C BEPOSITHOCTHIO MONalaHusl PU KaXKIOM BBICTPEIIE
0,2. 3a xaxjaoe MomajaHue OH IOJy4aeT 5 OYKOB, a B Cllydae Mpomaxa OYKOB €My He
HayuchstoT. COCTaBUTh 3aKOH pacHpeieieHHs YHcia OYKOB, MOJMYUYEHHBIX CTPENIKOM 3a 3
BBICTpPEJIA, U BBIYMCIUTH MaTEMAaTHUECKOE OKUAAHUE 3TON CIydaifHON BEJIMYMHBI.

n) KonrponpHast pabora cocrout u3 Tpex BompocoB. Ha kaxnplii Bompoc mnpuBeneHo 4
OTBETa, OJMH U3 KOTOPbIX NpaBWIbHBIA. COCTaBUTh 3aKOH pACHpEeAEiIeHUs Yucia
NPaBWIBHBIX OTBETOB IPU MPOCTOM yraabiBaHuW. HalTh MaremaTtuueckoe OXKUAaHUE U
JUCIIEPCUIO OTOU CIIyYalHOU BEIUYUHBI.

e) Haiitu 3akoH pacnpeneneHus 4ucia MaKeTOB TPEX aKIMM, N0 KOTOPBIM BIAAEIbLEM
6yneT IMOJIYy4YCH O0XO0M, €CJIM BCPOATHOCTDL IMOJYUYCHHA AOXO0Ja IO KAKAOMY M3 HUX paBHA
cootBerctBeHHo 0,5, 0,6, 0,7. Haiftu matemaTudyeckoe OXHJIaHUE M AUCIEPCHUIO JAHHOM
CJy4aifHOM BEJIMYHMHBI, TOCTPOUTH (DYHKIIMIO pacripe/ieIeHusl.

k) JBa cTpenka crenany 1o JBa BbICTpena Mo MUIllleHH. BeposTHOCTh nonajaHusi B MUILIEHb
Ui mepBoro crpenka paBHa 0,6, mis Btoporo — 0,7. HeoOxommmo: cOCTaBUTH 3aKOH
pacripeziesieHnst o0IIero yuciia NonajaHui; HalTH MaTeMaTHYecKoe OXKUJIaHHE U JUCIEPCHIO
3TOM CITy4YailHOW BEJIMYMHBI.

3anaTue 2

Henab: naTe 3HAHWS TOJOXKEHUH H3y4aeMOro Kypca M IMPUBHUTh HABBIKA MPUMEHEHUS
MaTeMaTHYeCKUX METOJOB pelIeHHs 3aJay, B TOM uucie, B chepe mpodeccuoHanbHON
JESATEIIBHOCTH.

1. IloBTOpeHHEe ompesereHnit OCHOBHBIX MOHATHI TeMbl B (popMe KOHTPOJIBHOTO OIpoca U
MPOBEPKA CAMOCTOSATENILHOW PAOOTHI MO BHIMOJIHEHHUIO IOMAIITHETO 33 JaHHUs.

2. Pemmts 3anaun:

a) 3 maru reo3auk ase Oenble. COCTaBUTh 3aKOH pacIpelesieHUs] U HAWTH (DyHKIUIO
pacrpeneieHus] CIyJaiiHOW BEHYWHBI, BBIPAKAIOIIECH YHCIO OENBIX TBO3IUK CPEIH JIBYX
OJTHOBPEMEHHO B3SIThIX.

0) Dx3aMeHaTOp 3aJaeT CTYJEHTY BOIPOCHI, MOKA TOT MPaBUIbHO OTBe4aeT. Kak Tonbko
YHUCJIO TPAaBUJIBHBIX OTBETOB JOCTHUTHET YEThIpeX JMOO CTYJIEHT OTBETUT HENpaBUIIBHO,
3K3aMEHATOp MPEKpaIaeT 3a4aBaTh BONPOCHL. BeposATHOCTH MPaBUIBLHOTO OTBETA HAa OAUH
BOIPOC paBHa 2/3.

CocTaBUTb 3aKOH paclpeiesICHUs] YUCIa 3aJaHHbIX CTYJIEHTY BOIIPOCOB.

B) JlaHbI 3aKOHBI pacnpeieieHus IBYX HE3aBUCUMBIX CITyYaiHbIX BenuynH X u Y-



Xi 0 1 3 Xi 2 3
pi 0,2 0,5 ? pi 0,4 ?
Haiitu BEPOATHOCTH, ¢ KOTOPBIMH cnyqal”mble BECJIUYUHBI IPUHUMAKT 3HAYCHUE 3,

a 3aTeM COCTABHUTH 3aKOH paclnpeneeHus cay4yaiHoil Beu4uHbl 3X - 2Yu npoBeputhb
BbINOJIHEHHE CBOMCTB MAaTEeMATHYECKUX OKUIAHUI U TUCTIEPCHIi:

M[3X-2Y]=3M[X] - 2M[Y], D[3X-2Y]=9D[X] + 4D[Y].
r) luckperHas ciaydaiiHas BenmuunHa X 3aJjaHa psIoM pacripeesieHus

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

Haiitn yCIOBHYIO BEPOATHOCTH COOBITHS X< 5 MpH yCIIOBHH, YTO X > 2.
HaA 00oMm

) Kaxnplii moctynaromuii B MHCTUTYT JOJDKEH cAaThb 3 3K3aMeHa. BeposaTHocTh
ycnemHou caaun mnepsoro sk3amena 0,9, Broporo — 0,8, tperbero — 0,7. Cnenyromuit
9K3aMEH MOCTYNAOUINM CIAaeT TOIBKO B CIy4yae YCHEIIHOM ciauu npeasiayuero. CocraBuTh
3aKOH paCIpeesIeHHs YNUCIa YK3aMEHOB, CIaBaBUIMXCs MOCTYyNAOIMM B HHCTUTYT. HanTu
MaTeMaTUYeCKOe 0KUIAHKUE dTON CIIy4ailHOW BEJIMYMHBI.

e) Cnyuaiinple BenMUMHBI X W Y HE3aBUCHUMBbI U HMEIOT OJMH W TOT K€ 3aKOH
pacrpeaeeHus:

3HayeHue — X;j 1 2 4

BepositHoCTh — pi 0,2 0,3 0,5

CocTaBUTh 3aKOH paCIpEACIICHUS CTyYailHbIX BeIuduH 2.X u X+Y.
Yo6enutbcs B ToMm, uto 2X # X+ Y, Ho M[2X]=M[X + Y].

?K) Ha JABYX AaBTOMATHUYCCKUX CTaHKaxX IIPOU3BOLATCA OAWMHAKOBLIC HU3ACIIHA. I[aHBI
3aKOHBI pacCIpeacICHUs YncCiia 6paKOBaHHLIX I/I3,Z[eJII/II>’I, MPONU3BOAUMBIX B TCUCHUC CMCHBI Ha
KaXXJI10M M3 HUX:

JJI TICPBOT'O JJIs1 BTOPOT'O
Xi 0 1 2 Vi 0 2
Pi 091 0a6 0a3 pi 0,5 0,5

HCOGXOI[I/IMOZ COCTAaBUTL 3aKOH PACTIPCACIICHUA YHCJIa MPOU3BOAUMBIX B TCUCHUC CMCHBI
OpaKOBaHHBIX M3AETHA O00OMMM CTaHKaMHU; IPOBEPUTH CBOWCTBO MAaTEMAaTHYECKOTO
OXHJaHUsl CyMMBI CJIy‘IafIHI)IX BCJINYHH.

3) Ciyuaiinble BenuuuHbl X, X, HE3aBUCUMBI U UMEIOT OJIMHAKOBOE paclpe/ieeHne

Xi 0 1 2 3
Di 1/4 1/4 1/4 1/4

Haiitu: BepositHOCTh coObITus X + X, > 2; ycioBHY0 BeposTtHOcTh P(X; + X, > 2| X, =1).

3angrue 3

Heab: naTe 3HAHWS TOJOXKEHUH HW3y4aeMOro Kypca W TNPUBHUTH HABBIKA TMPUMEHEHUS
MaTeMaTUYeCKUX METOJOB PEIICHHs 3a1ady, B TOM 4mHCIe, B cdepe mnpodeccrHoHaabHOM
JIEATEIBHOCTH.



1. [ToBTOpEeHME ompenerneH!nii OCHOBHBIX MOHSATHN TEMbI B (JOpME KOHTPOJBHOTO OIpoca U
MIPOBEPKA CAMOCTOATEILHON PaOOTHI IO BHITIOJIHEHUIO JIOMAIITHETO 3/ IaHMSI.
2. Pemmure 3amaun:

a) CiyvaitHas BennunHa X, cocpenoToueHHas Ha uHtepBaie (1;4), 3agaHa KBaapaTHIHON
Gynkumeit pacnpenenenus F(x) = ax* + bx + ¢, uMmeromeil MakcumyM npu x = 4. Haiitu
napameTpsl 4, b, ¢ W BBIYUCIUTH BEPOSTHOCTH MMOMAJAHMS CIy4yallHOM BelWYuHbI X B
uHTEepBan [2;3].

0) Cnyuaiinas BennuuHa X 3a7aHa QYHKIMEH pacpeaeeHus:

Ompux <o
Fooy={x*nmpuo<x =<1
lopux >1

Haiitu: mnoTHOCTh BEpPOATHOCTH  f (X); MareMaTHUuecKoe OXUIaHUE; IUCIEPCHIO;
BepositHocT P(X = 0,5); P(X <0,5); P(0,5 < X < 1); moctpouts rpaduxi f (x) u F(x).

Ha oom

B) Jlana pymkmms ~ <> ={2. - “mpu x < 0;

IIpu kakoMm 3HaYeHMHU napameTpa GipraxPyBKUMs ABIAETCA IIOTHOCTBIO PACIIPENEIICHUS
HEKOTOPOW HENPEPHIBHON CITy4ailHON BEIMUYUHBI X7
Halitn MateMaTnyeckoe 0KMIaHUE U JUCIIEPCUIO CIIyYalHON BEIUYMHBI X.

3. Pemuts 3amaun:

a) Texymas 1eHa akIuu MOXeT OBITh CMOJICITUPOBAHA C TTOMOIBI0 HOPMAJTLHOTO 3aKOHA
pacmlpenelieHuss ¢ MaTeMaTHYeCKHM OXHIaHWeM 15 y.e. W CpeIHUM KBaJpaTHUCCKUM
oTkJioHeHuem 0,2 y.e.

Haiiti BeposiTHOCTH TOTO, UTO II€Ha aKIUU: a) He Bhiie 15,3 y.e.; 0) He Hiwke 15,4 y.e.; B)
ot 14,9 mo 15,3 y.e. C moMoIipio nmpaBujia TPeX CUTM HaWTH T'PAHMIIBI, B KOTOPBIX OyneT
HaXOJWUTHCA TEKYIIas 1IeHa aKIUH.

0) KopoOku ¢ koH(peTamu ynakoBbIBalOTCs aBToMarudecku. Mx cpennss macca paBHa 540
r. M3BecTHO, yTO Macca KOpoOOK ¢ KOH(eTaMu MMeeT HOpMalbHOE pacrpeneneHue, a 5%
KOpoOoK uMeroT Maccy, Menblryto 500 r. KakoB mporieHT KopoOoK, Macca KOTOPBIX: MEHee
470 1; ot 500 mo 550 1; Gomnee 550 r; ormuaercs OT cpeaHeit He Oonee, yem Ha 30 r (0
a0COJIFOTHOM BEJIUYHMHE)?

Ha 0om

r) CoyyaitHass BenmuuuHAa X pacmpeliesieHa 10 HOPMaJbHOMY 3aKOHY C HYJIEBBIM
MAaTEeMAaTHYECKUM OXHJAAHUEM. BeposITHOCTh MomnagaHvs STOM CIIy4yallHOM BEIWMYHMHBI Ha
otpe3ok oT -1 no +1 pasna 0,5. HaiiTu BbIpakeHHs MJIOTHOCTH BEPOSATHOCTH M (PYHKLIUHU
pacrpeesieHusl CIIy4ailHOM BEJIMYMHBI X.

4. Pemnthb 3agauu:

a) Otnenenne OaHka oOciaykuBaeT B cpeaHeM 100 kiaueHTOB B JeHb. OIICHHUTH
BEPOATHOCTh TOTO, YTO CEroAHs B OTHelieHWu OaHka Oyzaer oOcmyxeno: Oonee 150
KIMeHTOB; He 0osee 200 KIMEHTOB.

0) DnekrpocTanuus oOciyxuBaeT cetb Ha 1600 syeKkTponaMi, BEpOSITHOCTh BKIFOUECHUS
KaKI0W M3 KOTOphIX BedepoMm paBHa (,9. OLeHUTH ¢ MOMOIIBI0 HepaBeHCTBa UeObimieBa
BEPOSITHOCTh TOTO, YTO YUCJIO JIAMII, BKIIFOYEHHBIX B CE€Th BEUEPOM, OTIMYAETCA OT CBOETO



MaTeMaTHYecKoro okujaaHus He Oosnee yem Ha 100 (mo aOcomtoTHOH BenuuuHe). Halitu
BEPOSATHOCTb TOTO € COOBITHS, UCIIOJNIb3YS CIEACTBUE U3 MHTETpalIbHOM Teopembl MyaBpa—
Jlamaca.

Ha oom

B) B cpeanem 10% paboTtocniocoOHOro HaceneHus ropoaa — 6e3padbotnsie. C MOMOIIBIO
HepaBeHCTBa YeObIleBa OIEHUTH BEPOSTHOCTH TOTO, YTO YPOBEHb 0€3pabOTHIBI cpenn
obcnenoBanHbix 10 000 paboTocmocoOHBIX XKuUTENeH ropoaa Oyaer B npeaenax ot 9 xo 11%.

r) [lo ombITy paboThl CTPaXOBOM KOMIIAHMHM, CTPAXOBOM Ciydail MPUXOAWUTCS HA Kbl
AT JoroBop. OIEHUTH C TOMOIIBI0 HepaBeHCcTBa YeObIieBa, CKOIBKO T0TOBOPOB CIEIYET
3aKIIFOYUTh, YTOOBI C BEPOATHOCTHIO 0,9 MOXXHO OBLTO YTBEP)KAATh, YTO JOJS CTPAXOBBIX
ciydaeB oTkioHuTcs ot 0,2 He 6osee uem Ha 0,01 (o Moyro).

Tema 13. OCHOBBI MATEMATHYECKON CTATHCTUKH

3andarue 1

Henb: naTe 3HAHWSA NOJIOKEHUM H3y4aeMOro Kypca M NPHUBUTh HABBIKA INPUMEHEHUS
MaTeMaTUYeCKNX METOJOB PEIICHHs 3a7aady, B TOM 4mHcCIe, B cdepe mnpodeccrHoHaabHOM
JACATCIIBHOCTH.

1. [ToBTOpEHME OMpeIeIeHU OCHOBHBIX MOHITHIA TEMbI B JOPME KOHTPOIHLHOTO OMpoca U
MPOBEPKA CAMOCTOSATENILHOW PAOOTHI MO BHITIOTHEHHUIO IOMAITHETO 33 JaHMUsI.

2. IlpencTaBuTh NaHHYIO BBIOOPKY B BHJE CTaTUCTHUYECKOro psna. [loctpouth moaurox
4acToT (YacTocTel).

17 32025129 [22 19 (11|25 32211817 ]26]25]32]19 ]

Ha 1O0M

51817 1s5[9oflalalel3[5]6]8]4[5[7][81]5]

3. Ilo nanHO¥ BEIOOpPKE MOCTPOUTH TPaGUK SMIUPUUECKON (PYHKIIUH pacrpeeneHusl.

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

Ha JOM

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

4, HOCTpOI/ITB TUCTOTPpAMMBI YaCTOT U OTHOCUTCIIbHBIX YaCTOT PACTIPCACIICHUA:

HurepBan 2-5 5-8 8—-11 11-14
YacToTa 9 10 25 6

5. Haiitu BBIOOpOYHOE cpeiHEe U BBIOOPOYHYIO JUCHEPCHIO (CMEIIEHHYI0 U
"UcnpaBieHHY0'") BAPHALIMOHHOTO Psijia, COCTABICHHOTO 10 JAaHHBIM BapUAHTOB 3a/1a4u 2.

3anatre 2 (B KOMIBIOTEPHOM KJIacce)

Heab: naTe 3HAHUS TOJIOKEHUH H3y4aeMoro Kypca M NPUBUTh HABBIKA MPUMEHEHUS
MaTEeMaTHYECKUX METOJIOB pEIICHHs 3ajJady, B TOM 4ucie, B chepe mpodeccCHoHambHON
JIEATEIIbBHOCTH.

1. [ToBTOpEHME OMpEeNeIeHU OCHOBHBIX MOHITHIA TEMBI B (JOPME KOHTPOJILHOTO OMpoca U
MIPOBEPKA CAMOCTOATEILHON PaOOTHI IO BHITIOJIHEHUIO JTOMAIITHETO 3a/TaHHMSI.

2. st 3ajaHHOM BBIOOPKHU



1318 ]17]6]14l6]9][5]9]12]17]6]7]8] 6]

Ha 0om

6178155 ]10]13][17]4]14]14]16] 7 ]17] 8 |

C HCIONBh30BaHHEM MacTepa (YHKIMA M TaKeTa aHaiu3a IMOCTPOUTH BapHUAIIMOHHBIA H

CTaTUCTUYECKUN PAA, CTATUCTUYECKYIO TaONWIly; TMOJUIOH 4YacTOT, KyMYJATy U
SMIUPUYECKYIO0 (QDYHKLIHUIO pacHpelesieHus; HaAUTH CPelHIon apu(MeTHdyecKyro; MeAuaHy
Me; wmony Mo; auCIepCHIO; CpeAHee KBaIpaTUYeCKOoe OTKIOHEHHE; KO3 UIIUEHT
BapHanuu; ko3 OUINEHT aCHMMETPHH U IKCIIECC.

3. Pemmuth ¢ ucnonp3oBanueM mactepa GyHKIMHM 1 nakeTa aHanu3a 3aaaqy 8.11 [J12, ¢.285];
Ha oom pemuTh 3anauy 8.12 [J12, ¢.285].

OOpazoBateibHbIe  TEXHOJOIMH:  IIPUMEHEHHE  BBIUUCIMTEIBHOW  TEXHUKH €
COOTBETCTBYIOILIMM IPOrPAMMHBIM 00ecIieueHHEeM U MYJIbTUMEIUHHON anmaparypsl.

3ansaTue 3
Hean: naTe 3HAHUS TOJIOKEHUN W3y4aeMoro Kypca M NPUBUTH HABBIKA MPUMEHEHUS
MaTeMaTUYeCKUX METOJOB pEIICHUs 3aaady, B TOM 4mHcIe, B cdepe mpodeccrHoHambHOI
JeSITEIbHOCTH.
1. TloBTOpEeHUE ompeeraeHuii OCHOBHBIX MOHITHI TeMbI B ()OpME KOHTPOJBHOTO OIpPOCca H
MIPOBEPKa CaMOCTOSITENIbHOM pabOTHI 110 BHIMOJIHEHUIO JOMAITHETO 3aaHUS.
2. B ropoae padotaer N = 30000 uyenosek. [Ipu Beibopounom omnpoce # = 600 padboTaromux
0Ka3aJiock, 4To k = 200 U3 HUX UMEIOT BhICIIee oOpa3oBanue. HalTu:

a) BEpPOSATHOCTh TOTO, YTO JOJS JIIOJed C BBICHIMM OOpa30BaHUIO CPEAU BCEX
paboTaronmx ropoja OTIMYaeTcs OT BEIOOpOUHOi He Oomnee ueM Ha 10%;

0) TrpaHUIBI JOBEPUTENBHOTO WHTEpPBalIa JJs 4HclIa pPadOTAIIUX C  BBICIIUM
oOpa3oBaHueM (17151 TOBEpUTEIBHBIX BeposiTHOCTEH, paBHbIX 0,95 u 0,99).

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

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

Tema 14. IIpoBepka cTaTUCTHYECKUX THIIOTE3

3ansatue 1 (B KOMIBIOTEPHOM KJIAcCe)

Henb: nate 3HAHWA IOJIOKEHUM H3y4aeMoOro Kypca W NPHUBUTh HABBIKA IPUMEHEHUS
MaTEeMaTHYECKUX METOJIOB pEIICHHs 3ajJay, B TOM 4ucie, B chepe mpodeccHoHaTbHON
JIESITCIILHOCTH.

1. IToBTOpeHue onpeneneHnii OCHOBHBIX MOHATUN TeMbI B (pOpMe KOHTPOJIBHOTO OIpoca U
MPOBEPKA CAaMOCTOSATENILHOW PaOOTHI MO BHIMOJIHEHHUIO IOMAIITHETO 33 JaHHUs.
2. PemuTh ¢ UCTONB30BaHUEM MacTepa (PYHKUMI M HAJCTPOMKHU «IaKeT aHAIM3a JAHHBIX»

3agaun 10.2; 10.16 [J12, ¢.343, 375].

OOpa3oBaTelbHbIe  TEXHOJOTMH: IPUMEHEHHE  BBIUMCIMTEIBHOW  TEXHHUKH €
COOTBETCTBYIOILIUM MIPOIPaMMHBIM 00€CTI€YeHUEM U MYJIbTUMEAUMHON anmnapaTyphl.



3ansaTue 2 (B KOMIBIOTEPHOM KJIacce)

Henb: naTe 3HAHUS TOJOKEHUN H3y4yaeMOro Kypca W MPUBUTH HABBIKH MPUMEHECHHS
MaTeMaTHYeCKUX METOJIOB pelIeHHs 3ajJady, B TOM 4ucie, B chepe mpodeccHoHambHON
JESITEIIbHOCTH.

1. [loBTOpEeHHE OompeneneHnii OCHOBHBIX MOHITHI TeMbI B JOPME KOHTPOJIBLHOTO OMpoca U
MIPOBEPKa CaMOCTOSITENILHOM PabOTHI MO BBHITTOJIHEHUIO JOMAIIHETO 3a/1aHus.
2. Pemmth ¢ ucnonb3oBaHWEM MacTepa (GYHKIUN U HAICTPONKU «ITaKeT aHaau3a JaHHBIX»
3aauy:

Ha nByx 3aBogmax mo ouuctke torumBa (B Mummane u Texace) mpoBemeHo mo 12
MIPOBEPOK HATUYHS NMPUMECEH (MT/T) B BBIITYCKaeMOU MPOTyKITUH.

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

D

ey

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

[Tonaras, 4To KOJIMUYECTBO NMPUMECEN (BEC) MOJUUHAETCS HOPMAIBHOMY 3aKOHY, Ha
ypoBHE 3HaUMMOCTH 0. = 0.05 BBIACHUTB, MOXHO JIM CUUTATh, YTO KAYECTBO OUUCTKU
TOIJIMBA Ha 3TUX 3aBojax oAuHakoBo. Ha ypoBHe 3Hauumoctu o = 0.05 BBISICHUTDH BIUSHUE
MECTOIIOJIO’KEHHUS 3aB0OJIa HA CPEIHEE 3HAYCHHUE BECA ITPUMECEH.

OO0pa3zoBaTe/bHbIe TEXHOJOTMH: IPUMEHEHNE BBIUUCIUTEIbHON TEXHUKH C
COOTBETCTBYIOILIUM MIPOrPaMMHBIM 00€CTI€YeHUEM U MYJIbTUMEAUMHON anmnapaTyphl.

Tabanna BapuaHTOB KOHTPOJIBHBIX padoT

3aoaua 1 2 3 4 5 6 -
» ::opal;a: }lma H, omepa sapuanmoes 3a0au

1. 1 1 1 1 1 1 1
2. 2l 2212121212
3. 3/ 3| 3|3 | 3] 3/|3
4. 4 | 4 a4 4] 4] 4] 4
5. s s | 5| 5| 5|5 |5
6. 6 | 6| 6| 6| 6] 6] 6
7. 7 7 7 7 7 7 7
8. 8 8 | 8 | 8 8 | 8 g
9. HEREREEEEEERE
10 10 | 10 [ 10 | 10 | 10 | 10 | 10
11. 1 2 | 3| 4| 5| 6 1
12. 2 | 3| 4|56 | 7|2
13 3 456|783
14. 4 | 5| 6| 7| 8| 9| 4




15. 5 6 7 8 9 10 5
16. 6 7 8 9 10 1 6
17. 7 8 9 10 1 2 7
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. 1 3 5 7 9 2 1
22, 2 5 7 9 2 4 2
23. 3 7 9 2 4 6 3
24. 4 9 2 4 6 8 4
25. 5 2 4 6 8 10 5
26. 6 4 6 8 10 1 6
27. 7 6 8 10 1 3 7
28. 8 8 10 1 3 5 8
29. 9 10 1 3 5 7 9
30. 10 1 3 5 7 9 10
31. 1 7 8 9 10 1
32. 2 8 9 10 1 2
KonTpoJssHoe 3axanne
3agaua 1. VccnenoBaTh CXOAMMOCTb YUCIOBOTO psja
Bapuant 1 BapuanT 6
& 3n’ +2n < n!3"
nZ:l' n +5n-5 nzzl' n”
Bapuanr 2 Bapuant 7
Dln| 1+ iz n+l)"
" " yln )
n= 3"
Bapmuanr 3 Bapmuanr 8
Gl e $ 1o
oo’ +12 12" +n’
Bapmuanr 4 Bapuant 9
O 1 0 3n
nZd In(n +3) Zﬂ n3" - 4)
Bapmuanr 5 Bapuant 10




< 1 1

% Jr? In(n +1) Z:: Un? In(n +1)

3agaua 2. VccnenoBaTh QyHKIIMH HA SKCTPEMYM

Bapuant 1 BapuanT 6
z=x")2(2- x- ¥) z=x*y(1- x- »)
Bapuanr 2 Bapuanr 7
z=x"y>(1- x+y) z=x>y*(1- 2x- y)
Bapuanr 3 Bapuanr 8
y y
z=e2(x’ +y) z=e?(x’- y)
Bapuanr 4 Bapuant 9
z =e*(y* - 2x) z =e*(y* +2x)
Bapuant 5 BapuanTt 10
z =xy- In(x +y) z =-xy- In(x- y)

3agaua 3. Haiitu obmiee pemenne audQepeHnnanbHOro ypaBHEHHs IEPBOTO MOPSIIKa

Bapuanr 1 Bapmuanr 6
2xyy - 2 +x =0 .4
e Yo=—yexly
Bapmuanr 2 Bapuanr 7
N P xy -y =y
+=— =xe
Y X
Bapuant 3 Bapuanr 8
wey=l y-y=e
X
BapuanT 4 Bapuant 9
xpy' =1- x? y' - 2xy =e*
Bapuanr S Bapuant 10

yy' +x =1 2x2yy' +y2 =2

3aoaua 4. B oonom cocyoe naxooamca b, oenvix u 4; uepnvix wapoe. Bo emopom — b, oenvix
u 4, uepnvix. bpocarom oga xkyouxa. Ecnu cymma oukog, ébinaguiux Ha 6epXHUX ZPAHAX,
menvuie 10, 6epym wap u3 nepeozo cocyoa, eciu 6o1vuie unu pagua 10 — uz emopozo.

Bapuant YciaoBue 3agaun

1 bi=7;4,=6; b,=5; Y,= | BeiayT Oenblii map. KakoBa BeposiTHOCT
9 TOT0, YTO CyMMa OYKOB Obljla HE MEHbIIIE




10?7

Bi=7; 4= 6; B,= 5; U, = BoinyT uepHsbiii map. Kakosa

2 9 BEPOSITHOCTh TOT'0, YTO CyMMa OYKOB
Obu1a MeHsbIe 10?
BoinyT Genbrit map. KakoBa BeposITHOCTh
bi=6;4:=5; b= 7; 4,=
3 9 TOT0, YTO CyMMa OYKOB ObljIa MEHbIIIE
10?
BrinyT uepnbiii map. Kakosa
51:7;q1:5;Ez:9;q2: Y P P
4 p BEPOSITHOCTh TOT'O, YTO CyMMa OYKOB
Obu1a He MeHbIIe 10?
BrinyT yepnsiit map. Kakosa
Bi=5; 4= 6; b= 9; U, = YT Iep P
5 p BEPOSITHOCTh TOTO, YTO CyMMa OYKOB
ObL1a He MeHble 107?
BemayT Oensiii map. KakoBa BeposATHOCTH
Bi=5:4,=9; B,=7; U,= y p p
6 TOTO, YTO CyMMa OYKOB ObLIa MEHBbIIIE

6 10?7

BriayT uepHb1i map. Kakosa
7 b:i=5; 4,=7; b= 6; 4,=9 | BEpOsATHOCTb TOTr0, YTO CYMMa OYKOB
Obu1a He MeHbIe 10?

Bi=5:U,=7: By=9: Uy= BrinyT Oenblit map. KakoBa BeposiTHOCTb

8 TOT0, YTO CyMMa OYKOB ObljIa MEHbIIIE
6
10?
BremayT Oensiii map. KakoBa BeposATHOCTH
Bi=4;4,=8; B,=9; U,= y p p
9 6 TOT0, YTO CyMMa OYKOB ObLJIa MEHbIIIE
10?
BriayT yepusrii map. Kakosa
Bi=8; U,=4; B,= 6; U, = yTHep p
10 BEPOSATHOCTh TOTO, YTO CYMMa OYKOB

9
Obu1a He MeHblie 10?

3apaua 5. CuyvaiiHas BeanumHa X 3aJaHAa IUIOTHOCTHIO pacnpe/ieieHHs] BepOsITHOCTel
(cMm. rpaduk). IMocTpoutrs rpaduk QyHKHUM pacnpenejeHus BepPOSATHOCTeH, HAUTH
MaTeMaTH4eCKoe O:KIAaHue U TUCIIePCUIO0 CAYYAHOI BeJIMYMHBI.

f(x) ‘
d
> X
a b c
Bapuant a b ¢ d Bapuant 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 3.3 0.4
4 0.5 1 1.7 0.6 9 2 3 3.6 0.4
5 | 1.5 2.2 0.6 10 3 4 4.4 0.6




3apaua 6. [IpeacraBuTh JaHHYIO BBIOOPKY B BHJE BapHaIllMOHHOTO psina. [locTpouTh MmoJUroH
4acTOT, TUCTOTPaMMy U rpauk SMIUpUIecKOr (DyHKIIUU pacIipe/ieIeHHs.

Bapuant Bbi0opka
1 31 8 117 6 | 14] 6 9 5 9 |12 17 ] 6 7 8 6
2 65/ 80 | 50 | 55 | 70 | 95 | 60 | 80 | 50 | 85 | 70 | 65 | 90 | 65 | 75
3 6 1 1 7 3 4 1 3 8 9 |10 [ 12 ] 6 7 2
4 50/ 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
5 60 70 | 45 | 50 | 60 | 70 | 75 | 60 | 70 | 50 | 60 | 45 | 70 | 55 | 55
6 30/ 40 | 35 [ 70 | 30 | 90 | 30 | 30 [ 60 | 50 | 50 | 85 | 60 | 45 | 45
7 55150 | 55 |30 |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 45140 | 3550 )70 |40 [ 35 ] 80 | 60 | 40 | 50 | 35 | 70 | 85 | 25

Haiitu Moy, Meuany, cpeiHee U JUCTIEPCUIO (CMEILIEHHYIO0 U HECMEILIEHHYIO).

3anpaua 7. Ilepen BeiOOpamMu B ropojie ObUIO ONMPOIICHO A YenoBeK. M3 Hux k yenoBek oTnanu
IIPEAIIOYTEHUE HBIHEIIHEMY M3py. Ha kakoe KOIuM4ecTBO rojJocoB MOXKET pacCUUTHIBATh MO Ha
BbIOOpax, eciu Bcero B ropoxae /N m3bupareneil (BBIYMCIUTH C JOBEPUTEIHFHONH BEPOSATHOCTHIO
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. OneHo4YHbIe CpeAcTBA ISl IPOMEKYTOYHOM aTTecTaliH.

Ilpomesrcymounaa ammecmayua CTYJCHTOB OCYIIECTBIseTcS B (opMe KOHTPOJIBHOH W
9K3aMEHA B COOTBETCTBUU C COACPNKAHUEM U CTPYKTYpOU NUCIUTUTHHEI (1.5 Tabnuma 4).

KonTponbHast padota, 3aBepiaromiasi 00y4eHne CTyI€HTOB B IEPBOM CEMECTpPE, MPOBOIUTCS
B IIMCBMEHHOM BHJ€ N0 BapHaHTaM, BKJIIOYAIOUIMM CEMb 33Ja4 [0 IEPBOMY U BTOPOMY
paznenaM (Tembl 1 —4 u 5 — 7 COOTBETCTBEHHO).

DK3aMeH MpPOBOAUTCS MO OmiieraM. B sk3aMeHanMOHHBIN OUIeT BXOJAAT JBa TEOPETUUECKUX
BOIpOCAa M OJIHA 3ajadya M3 4YHCJa BKIIOYEHHBIX B IUJIaHbl NPAKTUYECKUX 3aHATHH WU

KOHTPOJIbHBIC 3aIaHUs.

Tpebosanusi K YpoGHIO 0OCB0€HUS OUCYUNIUHBL  BKIIOUAIOM  3HAHUE  ONpedeseHUl
paccmampusaemvlx — NOHAMULL, — NOHUMAHUEe  (OPMYIUPOBOK U  udell  O0KA3amenbCme
UCNONIb3YEeMbIX meopeM, 3HAHUe O00KA3aMenbCme OCHOBHLIX MeopeM, U3Na2aemMblX Ha JIeKYUsXx,
VBEepeHHOe 61A0eHUe MemoOdMU peueHus 3a0ay, COOePHCAWUXCS 68 NIAHAX NPAKMUYECKUX
3aHAMUIL.



[Tpu npoBefeHUH MPOTIETYyPHl OIICHUBAHUS PE3YJIbTATOB OOYYCHHS WHBAIUIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBS MPEIyCMATPUBACTCS MCIOIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOIMMBIX UM B CBSI3U C MX HHJWBHIYaTbHBIMH OCOOCHHOCTSMHU. DTH CpEJICTBA
MOTYT OBITH MTPEIOCTABIICHBI UM MOTYT UCIIOJIB30BaThCSI COOCTBEHHBIE TEXHUUECKHE CPE/ICTBA;

[Tpr HEOOXOMMMOCTH HHBAJIUAM H JIUI[AM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI
MIPEIOCTABIIACTCS AOMOIHUTEIBHOE BpEeMs [ TOATOTOBKH OTBETA HA BHITIOJHEHHE 3a/1aHUH.

WNHcTpyKIus 1O TOPSIKY TMPOBEICHUS MPOIEAYPHl OIECHUBAHUS TIPEIOCTABISETCS B
noctynHoit ¢opme (yCTHO, B MUCBMEHHOW ¢opme, B mMuUchbMeHHOW Qopme Ha sizbike bpaiins,
YCTHO C UCTIOIB30BAHUEM YCIYT CYypJOTIEPEBOIUUKA).

JoctynHas ¢opma npeaocTaBiIeHus 3aJaHUi OLEHOYHBIX CPEJICTB: B meyaTHOU (hopme, B
nedaTHoM (opMme yBEIMUEHHBIM IIpHQTOM, B meyaTHO ¢opme mpudprTom bpaitnsa, B dopme
ANIEKTPOHHOTO JOKYMEHTA, 3aJaHHs 3aUUTHIBAIOTCS ACCUCTEHTOM, 3aJaHUS MPEIOCTABIISIIOTCS C
HCIIOJIb30BAaHUEM CYPJIOIEPEBOIA).

HoctynHas ¢hopMa npeaocTaBiIeHHs] OTBETOB Ha 3aJaHus (MUChbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMITBIOTEpE, MUCEMEHHO Ha s13bIKe bpailyis, ¢ MCIonp30BaHUEM YCIIyT acCCUCTCHTA,
YCTHO).

[Tpu HeoOxoauMOCTH 1711 0OYUAIONIUXCSL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBS
U UWHBAJIWJIOB TMpOLEAypa OLEHUBAHUS pPE3yNbTaTOB OOyUYeHHUS MO JAUCHUIUIMHE MOXKET
MIPOBONTHCS B HECKOJIBKO ATAIOB.

[IpoBenenue mporenypbl OLICHWBAHUSA PE3yNbTaTOB OOyUEHUS WHBAIHMIOB U JIHIl C
OTPaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbBS JIOITYCKAETCS C HMCIIOJIb30BAHUEM JIHCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHUH.

Ilepeuennb 3a1a4 111 KOHTPOJILHOI padoTsl (1 cemecTp)
BapuaHTbl KOHTPOJNBHBIX paboOT (GOpPMUPYIOTCS W3 MEpeuHs NEeCATH 3aJad MO0 KaKIOMY
paszaeiy ¥ TeMaM JUCIUIIINHEL.

Pasznea 1. Jluneiinasi ajareopa ¢ 3jieMeHTaMM AaHAJIMTUYECKOI reoMeTPpuHU

(tembl 1 - 4)
1. Haiitu onpenenutens npousseaenus apyx matpun det(A4 -D) uy det(A -D '),
-4 1 -1 -4 1 -1
Bapl/laHT 1 A= O 2 3 D= 0 2 3
5 -2 1 0O 0 4
3 0 1 3 1 2
BapuaHT 2 A=|0 2 -1 D=0 2 3
5 -2 2 0O 0 5
4 0 3 0O O 1
Bapuanr 3 A=0 1 -2 D=0 1 -2
2 4 1 5 7 4
1 2 1 0 0 4
BapHaHT 4 A=/0 1 -2 D=0 1 8
3 4 1 3 -2 1
6 2 7 O 1
Bapmunant 5 A=0 2 3 D=0 5 -2
5 1 O 0O O 1
5 1 -1 8 0 6
BapuaHT 6 A=|2 2 0 D=0 3 9
o -2 1 0O 0 1




Bapuant 7

Bapuanr 8

Bapuant 9

Bapmuanr 10

A=

2. HaiiTu panr MaTpuiibl.

1 -2 4

Bapmuanrt 1
2 1 -4

A=|4 2 0

A=-1

A=[{1 4 1

A=2 -1 3

3. Pemuth cucreMy ypaBHeHuil MeroaoM I'aycca.

Bapmuanr 1

T = o~
S~
= s
= _
S~

=~

1 -3 4
Bapuanr 3

1 0 2
2 3
-3 1 0

Bapuanr S
-1 2 3

2 0 3

Bapuant 7
1 -1 1

3 -2 4

Bapuant 9

W W = N O W

w O

A O NN b WO

Bapmuanr 2

O N O O W o
—

O OO L OO wnm oo O O Vv

-2 -1 3

A=| 4 2 -6

2 1 -3

Bapmuanr 2
-1 3 5

2 -6 O
1 -3 -5

Bapmuanr 4
o 2 4
A=|3 -1 5
2 0 1
Bapuanr 6
5 3 -1

A= 0 -6 2

-5 -3 1
Bapuanr 8

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

Bapmuant 10

Bapuanr 3

hw

I



Bapuanr 7

= o~

o~ —

~
S~ — =

= =~
-~

—
{ — o,

Bapuant 10

— = o~y —-
= o~ —
o — = >~

— o~ - —

Bapuanr 8

o~ .
—_— o~
—.,— ==

o~

= o~

= >~
— =

—.——

—,.— = ., —

Bapuanrt 9

—.—

—.— =

4. Haiftu wmatpuily JHMHEHHOro IpeoOpa3oBaHUs, MEPEBOJALIETO KAXKIbIH BEKTOp X

JIBYXMEPHOT'O JIMHEHHOTO MPOCTPAHCTBA B BEKTOP Y IO CIEAYIOLIEMY aIrOPUTMY:

Bapmuanr 1. CumMMeTpuyHOE OTOOpa)K€HHE OTHOCUTENIbHO MPSMOM  Xi 0, a 3arem
HOBOPOT Ha 90w 110 YaCOBOM CTpEIIKE.

Bapuanr 2. CummeTpuyHOE OTOOpa)X€HHE OTHOCHTENIbHO MpsiMOM x; = 0, a 3arem
OBOPOT Ha 90 ¥ IPOTUB YACOBOM CTPEIIKH.

Bapuanr 3. CumMMeTpuyHOE OTOOpa)K€HHE OTHOCUTENbHO mpsiMmo x; = 0, a 3areMm
CUMMET-PUYHOE 0TOOpakeHNE OTHOCUTENBHO MPSIMON X; = 0.

Bapuanr 4. CuMMETpUYHOE OTOOpaKEHHWE OTHOCHUTEIBHO MPSIMOU  X» 0, a 3arem
CUMMET-PUYHOE OTOOpa)keHNUE OTHOCUTEIBHO MpsiMol Xx; = 0.

Bapuanr S. CuMMeTpUyHOE OTOOpa)K€HHE OTHOCUTEIBHO Hadajla KOOPAMHAT, a 3aTeM
OBOPOT Ha 90 #® IPOTHB YACOBOM CTPEIIKH.

Bapuanr 6. CuMMeTpuyHOE OTOOpaKEHHWE OTHOCUTEIBHO MPSMOU X 0, a 3arem
CHMMET-PUYHOE 0TOOpakeHNEe OTHOCUTEIBHO Havyajla KOOPIHHAT.

Bapuanr 7. CummeTpryHOE OTOOpa)KeHHE OTHOCHTEIbHO Hayaja KOOpJAWHAT, a 3aTeM
CUMMET-PHYHOE OTOOpa’keHHEe OTHOCUTEIBHO MpsiMoi x; = 0.

Bapuanr 8. CumMMeTpuyHOE OTOOpa)K€HHE OTHOCHTENIbHO Hadajla KOOPAMHAT, a 3aTeM
CUMMET-PUYHOE 0TOOpakeHNE OTHOCUTENBHO NMPSIMON X; = 0.

Bapuant 9. [ToBopor 1o 4acoBoi crTpenke Ha 90#s, a 3aTeM CHMMETPHYHOE
OTOOpaXKEHHE OTHOCUTENIHHO MPSAMOH Xz = ().

Bapuanr 10. CuMMeTpuyHOE OTOOpaXeHHE OTHOCHUTEIbHO mpsAMod Xx; = 0, a 3areM
OBOPOT HA 90 #w IPOTHB YACOBOM CTPEIIKH.

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

CocTaBUTh YpaBHCHHUA MCEAWAHbBI U BBICOTBI TPCYTOJbHUKA ABC , IPOBCIACHHBLIC U3

BEpIIMHBI A .

A B C
Bapuant 1 (3, (-13,-11) (-6,-3)
Bapuanr 2 (26,-5) (2,2) (-2,-1)
Bapuant 3 (-2,3) (-18,-9) | (-11,15)
Bapuanr 4 (6,8) (-1,-2) (1,-7)
Bapuant 5 (5,4 (3,-9) (-12,8)
Bapuasnr 6 (14,-2) (1L,8) (15,-6)
Bapuant 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. MatemaTudeckuii aHau3 (TemMbl S - 7)




6. BeraucnuThb npenensl GpyHKIHiA

3 2
-x*-x+
Bapmuanr 1 hmx3x—x1
=l x” - 3x+2

. 1 4
Bapuanr2 lim [ - ]

2
=2{x-2 x"-4

\2x% +3x

Bapmuanr 3 lim

— 3 2
o3 x? - 2x

sin x -1gx
Bapuanr 4 lim ———=—
*=0 1- cosx

Bapuanrt S lim

X— o0

[2x+5}5x
2x+1

7. HaliTu HeonpeeIeHHbI HHTETpall.

Bapuanr 1 fx -arctg 2x dx

Bapuant 2 fx In3xdx

Bapuanr 3 fx? e dx
Bapuant 4 feos’ 2xdx
Bapuanr 5 fIn*2xdx

Bapuanr 6 lim(\/x2 +x+1- \/x2 -X)

X— 0

B 7 fim | ——- 12
ApHAHT lim)| —— - 5 —
Bapuanr 8 li Vi+2x-3
P N P
B 9 lim_Sin2x
aApUaHT lim——

3
Bapmuanr 10 lim(1- 2x)*
x—0
Bapuanr 6 fin Bx +2)dx
Bapuanr 7 fx e?hdx
Bapuanr8  [(x +2) -cos3xdx
xdx
B 9 —_
ApHant fxz +3x-4
Bapuant 10 J‘sin3 3x dx

4.3. OueHo4HbIe cpeacTBa AN NPOMEXYTOYHOM aTTecTauun.

1.3.1. Popmupyemble KOMIETEHIIUN

Kon HaumenoBanue Kog srana ocBoenusi| HaumenoBanue stamna
KOMIIECTCHIIU KOMIICTCHIIN U KOMIICTCHIINU OCBOCHHS KOMIICTCHIINU
u
YK OC-1 CITOCOOHOCTH IPUMEHSITh YK OC-1.2 CnocobHOCTB
KPUTHUECKUN aHAIN3 paccMaTpuBaTh  CHUCTEMY

MHGOpPMAIIUU U CUCTEMHBIN
MOJIXOJ1 JJISl peIIeHUs
npodeccuoHaIbHBIX 3a7a4

KaK 9JICMCHT

CHCTCMBI

Oosiee BBICOKOTO YPOBHS
(BUAETh  CHCTEMYy  Kak

COBOKYIHOCTb IOJICHCTEM).

IlepeyeHb BONPOCOB /i MOATOTOBKM K 3K3aMeHY (2 cemecTp)

Pasznea 1. Jluneiinasi ajqredpa ¢ 3jieMeHTaMH AaHAJIMTHYECKOI reoMeTPpUHU

(Tembl 1 - 4)

1. OcHOBHBIE CBE/IEHUSI O MATPUIIAX.



Omneparuu HaJ MaTPULIAMH.

Omnpenenureny KBaApaTHBIX MaTPHIIL.

CBoiicTBa ONpeeUTEINECH.

OO6parnas maTpuIia.

Panr maTtpuis!.

CucteMa n JUHEWHBIX YPABHEHUN C B TIEPEMEHHBIMU.

® NNk WD

Merton oOpatHoii MaTpuis! 1 Gopmyiel Kpamepa.

9. Merop l'aycca.

10. Cucremsbl TMHEWHBIX OHOPOAHBIX YPABHEHUH.

11. [loHsATHS n-MEPHOTO BEKTOpPA U BEKTOPHOTO MIPOCTPAHCTBA.
12. CxansipHO€ U BEKTOPHOE IPOU3BEICHUE.

13. Pa3zmepHOCTh U 0a31c BEKTOPHOI'O ITPOCTPAHCTBA.

14. Ilepexon kK HOBOMY 0a3ucy.

15. EBKIINI0BO MPOCTPAHCTBO.

16. JIunelinble onepaTopsl.

17. CoOcTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUEHUS TUHEHHOTO OTepaTopa.
18. Cuctembl KOOpIUHAT.

19. Ilpocreiimme 3a1a4n aHATUTUYECKONM TEOMETPHH.

20. YpaBHEHHE JTMHUU HA TUIOCKOCTH.

21. YpaBHEHHE IPSIMOH.

22. YcnoBus napayuieaIbHOCTH U NEPIEHAUKYIIPHOCTH MPSMBIX.
23. PaccTosiHHE OT TOUKH JI0 MPSIMOM.

24. OKpy’>KHOCTb U DIIJIMIIC.

25. I'unepbouna u napabona.

26. [lonsipHble KOOPAMHATHI.

27. I1n0CcKOCTh U mpsiMasi B IPOCTPAHCTBE.

Paznen 2. MaTtemaTudeckuii anaaus (Temsl S - 10)

[Tonsitne pynkimu. OCHOBHBIE CBOWCTBA U KIacCU(UKAIIHSL.
[Tpenen ¢pynkunu. OCHOBHBIE TEOPEMBI O TIpeeax.
HenpepbiBHOCTD yHKITHH.

[TonsiTre MPOU3BOTHON (DYHKIIHH.

OcHoBHble npaBuia 1updepeHpoBaHus.

Huddepennnan GyHKINU.

OcHoBHBIE TeopeMbl U] PEePEHITHATHPHOTO UCUUCTICHUS.

S R I e

[IpaBuno Jlonurans.

©

Bo3spacranue u yobiBaHue QyHKITUH.

[
S

. XapakTepHble TOUKH (PYHKIUI U XapaKTepHbIe JIUHUU UX IPapUKOB.

—
—

. Obmias cxema uccienoBanus (PyHKIMNA U OCTPOEHUS UX IPa(UKOB.

[S—
N

. [Tonsatus HepBOO6p33HOﬁ N HCOIIPCACIICHHOI'O MHTCTpaJia.

—
(98]

. CBoiicTBa HEONPEAECICHHOTO HHTETpala.

—
~

. MeTroabl HHTErpUPOBaHUS.

—
(9]

. ITonsTne OIPCACIICHHOTO UHTCIpaJIa.

—_
(o)

. CBoiicTBa OIpe/IeICHHOT0 HHTErpaJa.



17.

18.
19.
20.
21.
22.
23.

24.
25.

26.

27.
28.
29.

30.
31.

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

39.

OnpeneneHHblil UHTErpan kak GyHKIuUs BepxHero npeaena. @opmyna HeroToHa-
JleitOHuna.

MeTo/ 161 BEIYHMCIICHUS ONIPE/IETICHHOIO MHTErpaa.

['eomeTpuyeckre NpuIoKEHNs ONPENEIEHHOTO HHTErpaa.

HecoOcTBeHHbIE HHTETpAJIBI.

[TonsiTue uncnoBoro psaa. OCHOBHbIE CBOWCTBA PSAIOB.

[TonsiTue cxomumoctu psina. HeoOxoauMblii MpU3HAK CXOAUMOCTH Psija.
IIpu3Haky cpaBHEHHUS ISl UCCIEN0BAHUS CXOAUMOCTH PSJOB C MOJIOKUTEIbHBIMU
YJICHAMHU.

JlocTaTouHble NPU3HAKUA CXOAUMOCTH PAJOB C HEOTPULATEIbHBIMU YWICHAMM.
AOCOMIOTHAS M YCIIOBHAS CXOAMMOCTh 3HAKOTIEPEMEHHBIX psAoB. [Ipu3Hak cxonumMocTi
JleitOHMIA 1)1 3HAKOYEPETYIOLIETOCs psija.

Crenennble psizibl 4 Ux cBoicTBa. Teopema Abens. Paguyc cXoaMMOCTH CTENIEHHOTO
psna.

Psner Teinopa u MaknopeHa.

[TonsiTue GpyHKINN HECKOIBKUX NEPEMEHHBIX, MPEesl U HEPEPHIBHOCTh (PYHKIIUU.
YacTHble MPOU3BOIHBIE IIEPBOTO MOPSJIKA U MOMHBINA quddepeHnnan GyHKIu
HECKOJIBKUX IEPEMEHHBIX.

[IponsBoaHas IO HANIPABIEHUIO, TPAAUEHT (DYHKIUH.

DKCTpeMyMbl PYHKIUH MHOTUX MIEPEMEHHBIX, HEOOXOJUMOE U JJOCTATOUYHOE yCIIOBHE
JKCTpEMyMa.

Y coBHBIN SKcTpeMyM (DYHKIIMU ABYX MepeMeHHBIX. Meron MHOkuUTenei Jlarpamxka.
JIBoitHbie unTerpasibl. CBeieHne JBOMHOTO HHTErpaja K MOBTOPHOMY.
I'eomerpuyeckas uHTEpIIpETaUs ABOMHOIO UHTETpaa.

OObIkHOBeHHBIC U depeHInaIbHbIe ypaBHeHNs. OCHOBHBIC MOHSTHS.
JuddepeHunanbHble ypaBHEHUS IEPBOrO NOPSIKA C pa3IesIIOIIMMUCS IEPEMEHHBIMU.

JuddepeHnnanbHble ypaBHEHUS! BTOPOTO MOPSIIKA, JOMYCKAIOLINe TOHUKEHHUE MOPAIKa.

OO6miee pereHre 0THOPOTHOTO JIMHEHHOTO MU depeHITMATIBHOTO YPaBHEHUS BTOPOTO
MOPSI/IKA C TIOCTOSTHHBIMHU KOA((DUITCHTAMH.

YacTHoe penieHnue HeoTHOPOTHOTO JIMHEHHOTO MU (HEepEeHIINATEHOTO YPaBHCHHUS
BTOPOTO MOPS/IKA C TIOCTOSSHHBIMU KO3 (DUITUCHTAMH.

Pasnen 3. Teopusi BeposiTHOCTEeH M MATEMATHYECKAS CTATUCTHKA

o

® NN kW

(Tembl 11-14)

OcHOBHBIE TIOHATHUS TEOPUH BeposTHOCTEH. CiydaifHbIe COOBITUS U X
KJIaccu(uKaIus.

BepositHocTh coObITHS. Kitaccnueckoe, CTaTUCTUYECKOE U TEOMETPUUECKOE
ONpEIETICHUS.

JleticTBUS HaJl COOBITHSIMH.

TeopeMsl CIOKEHN U YMHOKEHHS BEPOSITHOCTEH.

3aBUCHMbIE U HE3aBUCUMbIE COOBITHA. Y CIIOBHASI BEPOSTHOCTb.

®dopwmyiia nojaHoM BepoaTHOCTH. Teopema baiieca.

IToBTOpHEIEC HE3aBUCUMBIE UcTibITaHUA. DPopmyna beprymnu. Teopema Ilyaccona.

JlokanpHas u uHTErpanpHas Teopemsl MyaBpa-Jlamnaca.



9.

CIIy4YailHbI€ BEJTUYUHBI.

CrnydaifHasi BeJIMUMHA U €€ 3aKOH pacrpeesieHus. JJucKpeTHbIe U HEMPEePhIBHbIE

10. OcHOBHBIE 3aKOHBI pacIpeaesIeHNs CITy4aHbIX BEJIMYHUH: paBHOMEpHOe, bepHysum,

[TyaccoHa, SKCITOHEHITHATLHOE, HOPMAJIBHOE.

11. HepaBenctBa MapxkoBa u UeOnbImena.

12. ®yHkuus pacnpeeneHus ciy4aiHoil BenuuuHbl. [LIOTHOCTE pacipeneneHus

HEIIPEPBIBHOMU CIIy4allHOM BeM4MHbL. VX cBOMCTBA.

13. Yucmobie XapaKTCpUCTUKU CﬂyqaﬁHBIX BCIIMYHH: MATEMATHYCCKOC O KNAAHUC,

AUCTICpCUsd, CPEAHEC KBAAPATHICCKOC OTKIIOHCHUC, UX CBOICTBA.

14. Mona, mennaHa, KBaHTWINA. HadanbHble U IIEHTPaIbHBIE MOMEHTHI CIIy4YaiHbIX

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

OO0mmue cBeIcHUs 0 BBLIOOPOYHOM METOJIC.

Bapuanuonssie psaabl U UX rpaduyeckoe n300paxeHue.

[Tonsitue 00 onieHke mapamMeTpoB. XapaKTEPUCTUKH OLEHOK.

HpaBIIOHOI[O6I/I${, MCTOJ HAUMCHBIIUX KBAaApPaTOB.

UucnoBble XapaKTEpUCTUKH BBIOOPOUHOTrO pacnpenenenus. x cBoiicTna.

MeToapl HaX0XKAECHHS OLIEHOK: METOJl MOMEHTOB, METOJ] MAaKCHUMAaILHOTO

20. OrneHka reHepaIbHOM J0JIU, TeHEPAILHOM CPEeTHEN M TeHEPATbHOM JTUCTIEPCUM.

21. Tlonstue 00 MHTEPBAJILHOM OLIEHKE MapaMeTpoB. /loBepuTenbHas BEpOSTHOCTD U

JIOBEpUTENbHBIN nHTEpBal. OOBEM BBHIOOPKH.

22.
23.
24.
25.

4.4. MeToanyeckue martepuanbl

IloHsTHE CTaTUCTUYECKON TMIIOTE3bI U 061_1_[8.}1 CXCMa €€ IMPOBCPKU.

ITpoBepka rumnore3 o 3aKOHE paclpeeIeHUs BHIOOPKU.
[IpoBepka runore3 00 0THOPOAHOCTH BBIOOPOK.

IIpoBepka rumnores o0 paBeHCTBE CPEIHUX U JUCIIEPCUI ABYX COBOKYITHOCTEM.

YcnemHocTh YCBOCHHUA MOUCHUILIMHBI XapaKTCPU3YCTCA KOJIWYECTBEHHO-Ka-4eCTBCHHOM
OIICHKOI Ha OCHOBE MPUMCHCHUS CICAYIOINX OUCHOYHBIX CPCACTB!

[IIxamna onenHnBanusa

JTan ocCBOeHHUS

IToxa3zareap oeHUBAHUSA

Kpurepnii oneHuBanus

CpenctB (MeTOabI)

KOMIIETeHIIUH OLleHMBAHMS
YK OC-1.2 OnuceiBaeT  00beKT  KaKCOOTHOCHUT cHucTeMbl HKOHTpoJbHast paboTa
Crnoco6HOCTh BECTH PIEMEHT  CHUCTeMbl  OoleepaznuyaeT ux BYCTHOE coOece10BaHHe
KPUTHICCKHUI AHAJIN3 BEICOKOT'O YPOBHSI. BABUCUMOCTH OT YpOBHs3aIauu
uHpopManuu OmcEIBacT IOJICUCTEMBICIIOKHOCTH.

CHCTEMBI BBICOKOTO YpPOBHH,
KOTOpBIE BKJIFOUEH OOBEKT.
OnuceiBaeT  AMEPHKEHTHBI
CBOICTBA CHUCTEM.

[0oJ1€€ BBICOKOIO YPOBHSI.

a3bIBAE€T BCE CHCTEMBI, B
OTOpBIE BCTPOECH OOBEKT]
aK MOJICHCTEMA.
OYHO OTIPEJIeINeT MECTO)
ObekTa B cucTeMe 0oJiee
BICOKOTO YPOBHSI.
apaKTepU3yeT BIUSHUG
ObeKkTa Ha  CHCTEMB]




5. MeToauyeckne yKazaHus i 00y4AOUIUXCS 10 OCBOCHUIO JUCHUIIMHBI (MOTYJIS)

OuenuBanue 0Oy4YarOIIMXCS B IPOLECCE IOATAIHOTO OCBOCHHMSI WMHU KOMIIETEHIUH,
dbopmupyeMbIX NaHHOM auciuIUIMHON. K 3a4é€ry nomyckaroTcs CTYJEHTHI, BBINOJHUBIINE BCE
TpeOoBaHUs yueOHON MPOrpaMMbl, BHITIOJHUBIINE B YCTAHOBIIEHHBIE CPOKH BCE BUbI 3aJaHUI U
paboT, He UMEIOIINM 330JKEHHOCTEH IO UTOraM TEKYIIero KOHTPOJIS YCIEeBaeMOCTH.

[loaroroBka Kk 3adyery MpeaycMaTpUBAE€T YCTHOE MOBTOPEHHE MPONIEHHOIO Y4eOHOTo
MaTepuaja IO JUCHMIUIMHE (C  HCIOJb30BAaHUEM KOHCIEKTOB, YYEOHBIX IOCOOUH,
JIOTIOJIHUTENIbHOM JIUTEPATYpPhl), a TAKXKE JOMOJHUTENbHOE KOHCIEKTUPOBAHUE ITUX UCTOYHHUKOB
I10 NIEPEYHIO BOIIPOCOB, BBIHOCUMBIX Ha 3a4eT.

3aueT NpPUHUMAET JIEKTOp. 3ayeT MNPOBOAUTCS B YCTHOH (opMe Mo BompocaM U
po0OJIeMHOM 3a/1a4u.

3HaHUA, YMEHUs, IeUCTBUS 00YyUalOLIerocsl Ha 3a4eTe OLICHUBAIOTCS KAK «3aYTEHO» WJIU
«HE3aUTEHO».

OuennBanmne 00y4awIIerocss Ha 3a4ere Mo JUCHUIIHHE

Ounenka Kputepun onenkn Pe3yabTaThl 00y4eHust
COOTHOCUT CHCTEMBI U Ha YpOBHE 3HAHUI: CUCTEMA, CBONCTBA
paziauyaer ux B cHcTeM, KilacCU(pUKaLUs CHCTEM,
3aBUCHUMOCTH OT YPOBHS CUCTEMHBIH MOJXO0/, TPUHLIUIIBI
CJIOKHOCTH. CHUCTCMHOI'O IIOAXO0aa
HasbiBaer Bce cucTempl, | Hd YPOBHE YMCHHII: KPUTEPHATBHO OLICHUBATH
B KOTOpble Berpoen | HH(bOpMaiio
00BEeKT KaK

«3a4TEHO» HOACHCTEME.
Touno OIpEeNIEIISIET
MecTo  0oOBeKTa B
cucTeme Oonee
BBICOKOT'O YPOBHSI.
XapakTepusyeT

BIIUSIHNE O0OBEKTA Ha
CHCTEMEI OoJice
BBICOKOT'O YPOBHSI.
«HE3aYTEHO He cooTHOCHT cHCTEMBI
U pa3inyaeT UX B
3aBHCHMOCTH OT YPOBHS
CJIOKHOCTH.

He Ha3bIBAET BCE
CUCTEMBI, B KOTOpBIE
BCTPOCH OOBEKT Kak
MTOJICCTEMA.

He touno ompenenser
MECTO 00BeKTa B
CHUCTEME Oolee




BBICOKOT'O YPOBHSI.
He xapaxrepusyer
BIIMSIHUE O0BEKTA Ha
CHCTEMBI OoJIee
BBICOKOT'O YPOBHSI.

MeToanueckue yKazaHus JJisl 00y4a0IIMXCS 110 OCBOCHUIO TUCUUIIMHBI (MOIYJIs1)

[lenp MeTOAMYECKUX PEKOMEHJAIMM - o0ecrneyuTh CTYIEHTY ONTHUMAaJbHYIO
opraHuM3almio IHponecca HU3ydCHHUA AUCHHUIUIMHBI, a TaKXXC BBIIIOJIHCHUA Pa3JIMYHBIX q)OpM
CaMOCTOSITENTFHOU PabOTHI.

CryneHTaM HEOOXOJMMO O3HAKOMHTBCS: C COAEp)KaHHeM paboyeil mporpaMMel
TUCHUIUTUHBL, C LEISIMH M 3aJayaMy JUCHUIUIUHBI, €€ CBS3SIMU C JAPYTMMH aJanTaliOHHAS
IUCUMIUIMHAMHA 00pa30BaTeIbHON MPOTrpaMMBbl, METOAMYECKUMH pa3pabOTKaMu IO JaHHOH
TUCHUIUTAHE, WMEIOIUMCS Ha o0pa3oBaTeNbHOM MoOpTaje U caiite kadenpsl, ¢ rpaduxom
KOHCYJIbTAIMH MperoiaBaTeneil kagenpol.

Pexomenoayuu no noozomoske K 1eKYUOHHBIM 3aHAMUAM (meopemuuecKuil Kypc).

Nzydenne mucuuIuMHbl TpeOyeT CUCTEMATHYECKOTO M MOCIEI0BATEIbHOTO HAKOTUICHHS
3HAHUH, CIIEIOBATEIBHO, MPOITYCKU OTIENBbHBIX TEM HE MO3BOJISAIOT INIyOOKO OCBOUTH IMpPEIMET.
Nmenno IIO3TOMY KOHTPOJIb Hall CHUCTEMaTHUECKOM pa60T0171 CTYACHTOB BCCrJJa HAXOAWUTCSA B
LEHTpe BHUMaHUS Kadeaphl.

CryneHtraMm HEOOXOIUMO:

- mepeA KakIoW JeKIuedl mnpocMaTpuBaTh pabouyr0 HporpamMMmy TUCIHIUIMHBI, YTO
MMO3BOJIUT COKOHOMUTL BpPEMA Ha 3allUChIBAHUC TCMbI JICKIIMHW, €€ OCHOBHBLIX BOIIPOCOB,
PEKOMEHIyeMOM JTUTEPaTyphl;

- Ha OTACIBHBIC JICKIUKU TIPHUHOCHUTH COOTBGTCTByIOHII/If/'I Marcpuall Ha 6YM3,)KHI)IX
HOCHUTENSX, TPEACTABICHHBIA JIEKTOPOM Ha TOpTalie WM NPUCITAHHBIA Ha «JIEKTPOHHBIH
MOYTOBBIA SIMIMK Tpynmb» (Tabmunpsl, rpaduku, cxemsl). JlaHHbeld Marepuan OyneT
OXapaKTepu30BaH, MPOKOMMEHTHUPOBAH, JOMOJHEH HEMOCPEICTBEHHO Ha JICKIUH;

- Iepel OYepeqHOW JIEeKIMe HeoOXOJUMO NPOCMOTPETh IO KOHCHEKTY MaTepuai
npenpiaymen yekuuu. Ilpu 3aTpyAHEHHUAX B BOCHPUATHU MaTepualia clieyeT OOpaTUThCS K
OCHOBHBIM JIUTEPAaTypHBIM HCTOYHHKaM. Eciu pa3oOparscsi B MaTepHalie OMsTh HE yAalIoCh, TO
oOparurech K JekTopy (mo rpaduky ero KOHCYJbTallMii) WM K TPErojaBaTelio Ha
MPAKTUYCCKUX 3aHATHUAX.

Pexomenoauuu no no0zomoexke K NpaKmu4ecKum (CeMUHapCcKum) 3aHamusam.

CryneHTam cieayer:

- IPUHOCUTH C CO0O0M pEeKOMEHJIOBaHHYIO MpEIoaBaTeieM JIUTepaTypy K KOHKPETHOMY
3aHSATHIO;

- JI0 OYEepeTHOr0 MPAKTHUYECKOTO 3aHATHS 10 PEKOMEHJIOBAaHHBIM JIUTEPATYPHBIM
HMCTOYHMKAM TpopaboTaTh TEOPETUYECKUM MaTepuai, COOTBETCTBYIOIICH TeMbl 3aHATUS U
oTpaboTaTh 3a/1aHus, ONpeAeNEHHbIE I MOJATOTOBKU K MPAKTUYECKOMY 3aHSTHIO;

- MIpU TOJATOTOBKE K MPAKTHYECKUM 3aHITHUSAM CIeAyeT 00s3aTeNIbHO HCIOJIh30BATH HE
TOJIBKO JIEKLIMH, y4YeOHYIO0 JIUTEpaTypy, HO M HOPMATHBHO-IIPABOBHIE aKThl M MaTepUAJIbI
MPaBONPUMEHUTEILHON MPAKTUKY;

- TEOPETHUECKUI MaTepual ClieyeT COOTHOCUTH C MPAaBOBBIMU HOPMaMH, TaK Kak B HUX
MOTYT OBITh BHECEHBI HU3MCHCHHA, OIOJIHCHUA, KOTOPBIC HE BCCrjga OTPAXKCHBI B y‘-IG6HOfI
JTUTEpaType;

- B HayaJle 3aHATHA 3a7aTh IPENOJABATENI0 BOIPOCHI IO MaTepualy, BbI3BaBLIEMY
3aTpyJHEHHS] B €ro TMOHMMAaHUM U OCBOCHHUU TMIPH pEIICHUHM 3ajad, 3aJaHHBIX IS
CaMOCTOSITETILHOTO PEIICHUS;

- B XO/I€ MPAKTUYECKOTO 3aHATHUS JaBaThb KOHKPETHBIC, YETKHE OTBETHI IO CYIIECTBY
BOIIPOCOB;



- Ha 3aHATHM JIOBOJUTh KaXIyH 3aJady JI0 OKOHYATEJIbHOIO pEeIIeHus,
JEMOHCTPUPOBATh TMOHMMAaHHE TPOBEJACHHBIX pacyeToB (aHAIM30B, CHUTyaluii), B ciy4ae
3aTpyIHEHUI 00palaThesl K MPernoiaBaTento.

Memoouueckue pekomenoayuu no n0020MoeKe 00K1aoa.

OnHoit u3 GopM camoCTOSATENFHONH PalbOTHI CTYJEHTA SIBISIETCS MOATOTOBKA HAYYHOTO
JOKJIaza, JUisi OOCYXJEHHS ero Ha MPaKTUYeCKOM (CEeMHUHApCKOM) 3aHSATHH 1O BCEM TeMaM
Kypca.

[lenp Hay4yHOTO NOKJa/Aa - pa3BUTHE y CTYJIEHTOB HAaBBIKOB aHAJIUTHUYECKOW PalbOTHI C
HAyYHOW JIUTEPaTypOW, aHanwW3a JUCKYCCHOHHBIX HAyYHBIX IIO3WIUH, apryMEHTAINH
COOCTBEHHBIX B3IMIAM0B. [lOATrOTOBKA HAy4YHBIX J[IOKJIAQJ0B TaKXKe pa3BUBAE€T TBOPUYECKHIA
MOTEHLIMAN CTY/IEHTOB.

Hayunslif 1mokman TOTOBUTCS TOJ PYKOBOJACTBOM TIperojaaBaresisi, KOTOPBIA BeIeT
MIPaKTHYECKHUE (CEMUHAPCKUE) 3aHATHS.

PexoMenpanuu cTyieHTy:

- mepea HavyajoM pPabOThl MO HANMCaHWIO HAY4YHOrO JIOKJIaJa COIJIacoBaTh C
npenojaBaTeNieM TeMy, CTPYKTYpy, JUTEpaTtypy, a Takke OOCYIUTh KIIOYEBBIE BOIPOCHI,
KOTOpBIE CJIEIyEeT PACKPBITh B JOKJIAJE;

- IPEACTaBUTD JIOKJIA]] HAYYHOMY PYKOBOJUTEIIO B MUCbMEHHOM (hopme;

- BBICTYITUTh Ha CEMHUHAPCKOM 3aHATHH ¢ 10-MUHYTHOHN Mpe3eHTaIeil CBOET0 HAyIHOTO
JIOKJIaJia, OTBETUTH Ha BOMPOCHI CTYJIEHTOB T'PYIIIBL.

TpeboBanwus:

- K oopMIIEHHIO HayuyHOTO Aokiana: mpudt — Times New Roman, pasmep mpudra - 14,
MEXCTPOUHBIM MHTEpBas - 1,5, pazmep mozieit - 2,5 cm, oTrcTyn B Havane absama - 1,25 cwM,
dbopMaTupoBaHue MO MIUPUHE); JHUCTHI JT0KJIa/la CKPEIUIeHbI CKopociinBareneM. Ha TUTyIpHOM
JIUCTE YKa3bIBAE€TCS HAaMMEHOBaHME y4eOHOro 3aBeJeHMs, Ha3BaHUE Kadeapbl, HAMMEHOBAaHUE
JTUCHMILTUHBL, TeMa noknana, GO crynenTa;

- K CTPYKType JOKJaJa - OrjlaBJeHHE, BBeJeHUE (YKa3bIBAE€TCS aKTyaJbHOCTb, LIE€Ib U
3aJjauM), OCHOBHAs YacTbh, BBHIBOJIBI aBTOPA, CIHMCOK JIMUTEPATyphl (He MeHee 5 mo3uiuit). Oobem
COTJIaCOBBIBAeTCS € mpenoaaBareneil. B koHue paOoThl CTaBUTCS JaTa €€ BBINOJHEHUS H
MOJMUCH CTYJCHTA, BBITIOJHUBIIETO PaboTy.

Memoouueckue  pexomenoayuu no 6bINOIHEHUI0  PA3TUYHBIX dopm
CamMoCmoAmMenbHuIX 0OMAUHUX 3A0AHUTL.

CamocTtosTenbHass paboTa CTYJEHTOB BKIIIOUAET B ceOsl BHIMOJHEHHE PA3IUYHOTO Poja
3aJJaHul, KOTOpble OPHEHTHPOBAaHbI Ha OoJjiee TIyOOKOE YCBOCHHE MaTepHhalia H3ydaeMoi
muctuiiuHbl. [lo kaxmol Teme y4yeOHOM AMCHMIUIMHBI CTYJIEHTaM NpeJyiaraeTcsl MepedyeHb
3aJJaHUI 171 CaMOCTOSATEIbHON paboThI.

K BbIMONHEHUIO 3aaHU AT CAMOCTOSITENIbHON pabOThl MPEABSBISAIOTCA CIEAYIOIIUE
TpeOOBaHUs: 3aJaHUs JOJDKHBI HUCIOJIHATBHCS  CaMOCTOSITEIBHO M TPEJICTABISATHCS B
YCTAaHOBJICHHBIH CpPOK, a TaKKe COOTBETCTBOBATh YCTAHOBJICHHBIM TpeOOBaHUSAM IO
odopmiteHuIO.

CrynenTam cienyer:

- PYKOBOJICTBOBATHCSI TPAPUKOM CaMOCTOSTEIBbHON PaboTHI, onpeneneHubM PIT/T;

- BBINOJHATH BCE IUIAHOBBIE 3aJaHuUs, BbAABAaE€Mble MpenojaBaTeieM s
CaMOCTOSATENFHOTO BBIMIOJHEHUs, M pa30upaTh HAa CEMUHApaX W KOHCYJbTAIlUAX HESICHBIC
BOITPOCHI;

- HCIIOJIB30BaTh MPHU TOJATOTOBKE METOAMYECKHE pa3paboTKu Kadeapbl MO HATUCAHHIO
pedeparos, 3cce, KOHTPOIBHBIX padoT;

- TpU TOATOTOBKE K MPOMEKYTOUYHOMY KOHTPOJIIO TMapajieIbHO MpopadaThIiBaTh
COOTBETCTBYIOIIME TEOPETUYECKUE U MPAKTUUECKUE pa3/ieibl JUCUUIUIHHBI, (PUKCUPYS HEACHBIC
MOMEHTHI JIJIsl X 00CYK/ICHUS Ha IJIAHOBOH KOHCYJIHTAIIHH.

Memoouueckue pekomenoayuu no padome ¢ 1umepanypoil.



Jlrobast dopma camocTOSITENbHOW pPabOTHI CTyJIeHTa (IMOJArOTOBKA K CEMHUHApPCKOMY
3aHATHIO, HAIMCAaHUE 3CCE, KOHTPOJILHOM paloOTHI, JOKIaja M T.N.) HAYMHACTCS C M3YyYCHHS
COOTBETCTBYIOIIEH JIUTEPATyphl Kak B OMOINOTEKE, TaK U JOMA.

K xaxmoil Teme ydeOHOW IUCHMIUTMHBI TMOJ00paHa OCHOBHAs W JIOTIOJHUTENbHAS

JuTepaTypa.
OcHoBHasl TuTepaTypa - 3T0 Y4eOHUKU U yueOHbIE TOCcoOus.
JlononHuTeNbHAS JIUTEpaTypa - 3TO MOHOrpaduu, COOPHUKH HAydHBIX TpPYAOB,

KYPHaJIbHBIC U Ta3€THBIC CTAThH, PA3JINYHBIC CIIPABOYHUKH, SHIIUKIIONCINN, HHTEPHET PECYPCHI.

PexoMmennanuu cTyaeHTy:

- BBIOpaHHYI0 MOHOTpaUIO WU CTAaThIO IIeJIECO00pa3HO BHUMATEIHLHO MPOCMOTpPETh. B
KHUTax CJICAYCT O3HAKOMUTHCA C OIJIABJICHUCM M HAYYHO-CIIPABOYHBLIM allllapaToM, IMPOYHUTATh
aHHOTALIMI0 W TpeaucioBue. llenmecooOpa3HO ee MpoJUCTaTh, PACCMOTPETh HILITIOCTPAINH,
TaOJIUIIBI, AUATPAMMBI, MPWIOKECHHS. Takoe MOBEPXHOCTHOE O3HAKOMJICHHE TO3BOJIUT Y3HATH,
KaKHe TJIaBbl CIICAYET YUTATh BHUMATEIILHO, & KAKUE MMPOYUTATh OBICTPO;

- B KHUT'C UJIHU )XYPHAJIC, IPUHAAJICIKAINUEC CaMOMY CTYACHTY, KIIFOYCBLIC IMO3UIINN MOKHO
BBIJICJIATE MapKepOM HJIHM JielaTh MOMETKHM Ha mnoisx. [Ipu pabore ¢ MHTEpHET-UCTOYHHKOM
11eJIeco00pa3HO TaKKe BHIICIATh BAXKHYIO HHPOPMAITHUIO;

- €CJIM KHHTA WM XXypHaJl HE SBISIOTCS COOCTBEHHOCTBIO CTYJIIEHTA, TO IeJIecO00pa3HO
3aMMUCbIBAaTh HOMCpPA CTPAHUIL], KOTOPBIC IMPUBJICKIIN BHUMAHHC. ITo3xe CJICAYCT BO3BPATUTHCA K
HUM, T[IEPEYUTaTh WIM TMepenucarb HyXHyH wuHpopManuwo. Duszndyeckoe ACHCTBUE TI0
3aMMUCBIBAHUIO ITOMOTACT MMPOYHO 3aJI0OKUTh JAHHYIO I/IH(l)OpMaIII/IIO B «6aHK namMsTu».

Beinensrores ciieyroniue BUbl 3anucei mpu padoTe ¢ JINTepaTypoi:

KoHcnekT - kpaTkas cxeMaTHdecKasl 3alich OCHOBHOTO COJACPKAaHHS HAYYHOU paOOTHI.
Llenbto sIBSiCTCS HE TEPENUCHIBAHUE TPOU3BEICHHS, a BBIABICHHE €r0 JIOTHKH, CHCTEMBI
JOKa3aTCJIbCTB, OCHOBHBIX BBbIBOIOB. XOpOHIHfI KOHCIICKT JOJDKCH COYCTaThb IIOJHOTY
U3JI0KCHUS C KPATKOCTBIO.

[urata - TOYHOE BOCIPOU3BEACHHE TEKCTA. 3aKJIIOYaeTCsl B KaBbIUKU. TOYHO
YKa3bIBa€TCsl CTPAHMLA HICTOYHHKA.

Tesucer - KOHOCHTPUPOBAHHOC HM3JIOKCHUC OCHOBHBIX TTOJI0KEHUH MPOYUTAHHOI'O
MaTepHaa.

AHHOTaIMA - O4YEHb KPaTKOE M3JI0KEHHE COJIEPKAHUS MTPOUUTAHHON paboTHI.

Pe3stome - HaunOosee oOLIMe BBIBOBI U MOJOXKEHUS PaOOTHI, €€ KOHIENTYaIbHbIE UTOTH.
3anucy B TOM WIKM HHOM OpMeE HE TOJIBKO CITIOCOOCTBYIOT IOHMMAHUIO U YCBOEHUIO H3Y4aeMOI0
MaTepHaia, HO ¥ MOMOTaloT BbIpa0aThIBaTh HABBIKU SICHOTO M3JI0KEHUS B MUCbMEHHOU (hopMme
T€X WM UHBIX TEOPETUUYECKUX BOIPOCOB.

BOI’lpOCbl 0151 CAMOCMOSAMENbHOL NOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM

Pa3znea 1. Jluneiinasi aareopa ¢ 3jieMeHTAMM AaHAJIUTHYECKOI reoMeTPpHHU

Tema 1. MaTpuiisl ¥ ONpeIEIUTENH.
OCHOBHBIE CBE/ICHUSI O MaTpHILIAX.
CBolicTBa OnpeaeTuTeNeH.

Tema 2. CucTeMbl IMHEHHBIX YPaBHEHUH.
OCHOBHBIE IOHATHS U OTIPEECIICHNSI.
Cucrema n TMHENHBIX YPaBHEHUHN C N IEPEMEHHBIMH.

Tema 3. BekTopa Ha MJIOCKOCTH U B POCTPAHCTBE.
[ToHsiTHS T - MEPHOTO BEKTOPA U BEKTOPHOTO MPOCTPAHCTBA.
CoOCTBEHHBIC BEKTOPBI U COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO OTepaTopa.

Tema 4. D1eMeHTHI aHATUTUYECKON T€OMETPHH.
Cucrembl KOOpJUHAT.



[TmockocTh U mpsiMasi B TPOCTPAHCTBE.

Pa3zgea 2. MaTteMaTHueCcKHUl aHAJIN3

Tema S. OyHKuMU OAHOU IEPEMEHHOM.
[Tonarue QpyHKIUH.
HenpepbIBHOCTH PyHKITUH.

Tema 6. /luddepennmanbHoe HCUUCTCHHE.
[TonsTHe Mpon3BOAHON PyHKITHH.
OOmast cxema uccnenoBaHus (GyHKIHNA U TIOCTPOCHUS MX TPa(HKOB.

Tema 7. UHTErpanibHOE UCUUCIICHUE.
[TonsTrst mepBoOOpa3HOI U HEOMPEIETICHHOTO UHTErpaa.
ITonsiTHE ONPENEIIEHHOTO UHTErpaa.

Tema 8. Psannl.
[TonsiTre yncoBOrO psaa.
Psansr Maknopena u Tenmnopa.

Tema 9. @yHKIIMN HECKOJIBKUX MIEPEMEHHBIX.
[ToHATHS PYHKUIMU HECKOJIIBKUX MTEPEMEHHBIX.
I'eomeTpuyeckas HHTEpIIpETALUS ABOMHOIO UHTETpaIA.

Tema 10. luddepenunansusie ypaBHEHUS.
OOmee w® 4YacTHBlE peHICHHs OOBIKHOBEHHBIX TU(PEpeHINaIbHbIX YpaBHEHHM.
JuddepennmanbHpie ypaBHEHHS BTOPOTO MOPSI/IKA € TIOCTOSHHBIMU KO QUITEHTAMH.

Paznen 3. Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATUCTHKA

Tema 11. Cayuaiinbie COOBITHSL.

OCHOBHBIE TIOHATUS TEOPUH BEPOSTHOCTEN.

TeopeTuKo-MHOXECTBEHHAs] TPAKTOBKA OCHOBHBIX IOHATUH M aKCMOMAaTUYECKOE
IIOCTPOEHUE TEOPUH BEPOSTHOCTEM.

Tema 12. CnyyaiiHble BEJIUUHHBI.
JIMCKpeTHbIE U HENPEPBIBHbBIE CIIy4YaliHble BETUNYMHbI
Hepasenctsa MapkoBa u UeObliieBa.

Tema 13. OcHOBBI MATEMATUYECKON CTATUCTUKHU.
3agayn ¥ OCHOBHBIE IOHATHS CTATUCTUKH.
YucoBbie XapaKTEPUCTHKU BHIOOPOYHOTO PACTIPEICTICHHS.

Tema 14. [IpoBepka CTATUCTUUECKUX THIIOTE3.
[TpuHIMI TPaKTUYECKON YBEPEHHOCTH.
IIpoBepka runore3 06 0THOPOTHOCTH BHIOOPOK.

6. YueOHasi imTepaTypa u pecypcbl HHGOPMAUMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
"HHTepHeT", BK/II0OYas NepeYyeHb Y41eOHO-MeTOAHYeCKOro odecnevyeHust AJs
CaMOCTOSITE/IbHOM PAadoThl 00YYAIOIIUXCH MO TUCHUIIHHE (MOYJII0)



6.1 OcHoBHaga nuTepaTypa

1. Briciias maTematuka a1 SKOHOMHYECKOTO OakajgaBpuara: YUYeOHHK W MPAKTHKYM /
[on pexn. mpod. H.ILI. Kpemepa. — 4-¢ uza. — M.: "lOpaiitr", 2016. — 909 c.

2. H.II. Kpemep Teopust BeposSTHOCTEH M MaTeMaTHYeCKas CTaTUCTHKA. YUYEOHUK U
MPAKTUKYM IS akajieMudeckoro Oakanaspuara. — 4-¢ 3. — M.: "lOpaiit", 2016. — 514 c.

3. A. M. Tlomos, B. H. CoTHUKOB DKOHOMHKO-MaTeMaTHYECKHUE METOALI W MOJICIIH.
VYyebnuk. — 3-e uza. — M.: "lOpaitt", 2015. — 346 c.

6.2 [lononHutenbHasa nutepaTypa

1. MareMartrka JijIsi 5KOHOMHCTOB OT apu(PMETHKHU 0 IKOHOMETPUKH: 0a30BBIA KypcC /
[Tox pen. mpod. H.II. Kpemepa. — 4-¢ u3z., nepepad. u gom. — M.: "FOpaiit", 2016. — 724 c.
2. HccnenoBanue omepainuii B SKOHOMUKe: YueOHoe mocooue mist By3oB / Ilox pen.

npod. H.III. Kpemepa. — 3-e uzn., nepepad. u nomn. — M.: "FOpant", 2013. — 438 c.

6.3 HopmaTuBHbIe npaBoBble AOKYMEHTHI

1. "Tpynosoii kogekc poccuiickoit dheaeparmu” (TK PD) Ot 30.12.2001 Ne 197-D3

2. @enepallbHBI TOCYJAPCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT BBICIIETO OOpa30BaHUS IO
crenanbHocTH  38.05.02 TamoxeHHoe €m0 (YpOBEHb CHEIUATUTETa). Y TBEPXKICH
npukazoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparun ot «17» aBrycra
2015 r. Ne 850 (zapeructpupoBan 9.09.2015 r. Ne 38864).

3. IIpukaz  MunucrepctBa  oOpa3oBaHMsI M  HaykKd  poccuiickoii — Denepauuu
(MUHOBPHAVKH) «O06 ytBepxkaenun Ilopsiaka opraHu3anMu HM  OCYIIECTBICHUS
00pa3oBaTeNbHON JIESITEIBHOCTH M0 00pa30BaTEIbHBIM IIPOrpaMMaM BBICIIET0 00pa30BaHUS
— IporpaMM 0OakanaBpuara, IporpaMMm CHelUalnuTeTa, MporpaMM MarucTparypb» oT «19»
nexabps 2013r. Ne 1367 (3apeructpupoBan 24.02.2014 r. Ne 31402).

4. Tlonoxxenue 00 opranm3aimuu u ocymiectBiennn B PAHXul'C oOpazoBaTenbHOM
JEeSTENbHOCTH TI0 TMporpaMmaM BBICIIEr0 00pa3oBaHusi — IMporpaMMaM OakalaBpHara,
IporpaMMaM CIIEHUAINTETa, MporpaMMaM MarucTparypel. YTBepxkaeHo Ilpukazom
PAHXul'C ot «14» mast 2014 r. Ne 02-129.

5. llonoxeHue 0 TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUYHON aTTECTALIMU CTYIEHTOB
B (henepaabHOM TOCYAapCTBEHHOM OIOKETHOM O00pPa30BaTEIbHOM YUPEKJIEHUU BBICIIETO
npodeccuonaabHoro ooOpasoBanust «Poccuiickas akagemMus HApOJHOIO XO3dWCTBA U
rocygapcTBeHHoU ciyx0bl ipu I[Ipesunente Poccuiickoit @enepanum» (¢ U3M. U AOI. OT 7
utoHs 2013r.). Y1Bepxkaeno [Ipukazom PAHXul'C ot «7» utons 2013 r. Ne 01-2694.

6.4 VIHTepHeT-pecypChbl, CpaBOYHbIE CUCTEMBI

1.  http:/www.gov.ru — cepBep opraHoB rocyaapcTBeHHOM BiacTu Poccuiickoit Denepanmn

2. http:/www.MuHOOpHaYKU.p — opumanbHbI cailT MuHHcTepcTBa 00pa3oBa-HUS U HAYKU
Poccuiickoit ®enepanyn

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

ANl

IHoaHOTEKCTOBLIE 0A35I JAHHBIX

1. Hayunas snexktponnas 6mommorexka eLIBRARY.RY.



OnexrponHas 6ubnroreka cucreMa IPRBOORS.

DneKTpoHHast OMOJIMOTEKa 00pa30BATEIBHBIX U IPOCBETUTENbCKUX M3aaHui «IQ Libraryy.
OnexTpoHHO-0rOmMoTedHas cuctema BOOK .ru.

DJNEKTPOHHO-OMOIMOTEYHAs cucTeMa znanium.com u3aarenbcrsa «MTHOPA-My.
DNeKTPOHHO-ONOIMOTEYHAsT CHCTEMA M3/1aTeNbeTBa «FOpaiTy.

DeKTpOHHO-0MOMMoTeYHas crcteMa n3natenbeTa «JIAHDb.

Nk W

7. UudopmaninoHHbIe TEXHOJOTHH, IPOTPAMMHOe o0eclieuyeHne u
uH(OPMAIMOHHBbIE CTIPABOYHBIE CHCTEMbI

7.1. Joctyn x mH(MDOpMAIMOHHBIM U OnOIMorpaduyeckuM pecypcam B ceTu MHTEpHET
IUTS K&KI0To 00yJarolierocs HHBaINAa Wik 00yYaroIerocs ¢ OrpaHMYE€HHBIMUA BO3MOYKHOCTSIMU
3JI0pOBbsl 00ECTeUeH NMPEJOCTABIEHUEM €My HE MEHEE YeM OJHOT0 yueOHOIro, METOJAUYECKOTO
MEYaTHOTO W/WIM DSIEKTPOHHOTO HW3JaHWs MO AWCHUIUIMHE (BKIIOYash SJIEKTPOHHBIE Oa3bl
MEPUOIMYECKAX H3JaHMii), B (opMax, aJaNTHPOBAHHBIX K OTPAHHYCHHSM HX 3I0POBbS M
BOCTIpUATHS HHPOPMAIIUU:

Jnist o0y9aromuxcst ¢ HapyIICHUSIMU 3pEHUS:

- B [I€YaTHOMN (popMe YBETUUECHHBIM HIPUPTOM;

- B (hopMe€ ANEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;

- B neyaTtHoil popme mpudTom bpaitns.

Jls 0Oydaromuxcs ¢ HapyuIeHUsIMH CITyXa:

- B IeUaTHOM (opme;

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina.

Jnis o0yyaromuxcs ¢ HapylUIeHUs MU OMOPHO-/IBUraTeIbHOTO armapara:

- B MIEYaTHOH Qopme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

- B (hopme aynuodaiina.

7.2. CopnepxaHue JUCLMIUIMHBI pa3MEUIEHO Ha caiite UHPOPMALMOHHO-
KOMMYHUKAIIMOHHOMW ceTh MHTepHeT.

7.3. JInd KOHTaKTHOM M CaMOCTOATENBbHOM padOThl HCHOJB3YIOTCSA CIEAYIOIIHE
MYJIbTUMEAUMHBIE KOMITJIEKCHI, 3JIEKTPOHHbIE YUeOHUKN M yueOHbIe TOCOOUs, alaTUPOBAHHBIE
K OTPaHUYEHUSM 310POBbS 00YUaIOIIUXCS:

NudopmarnmonHsie cpeacTBa 00ydeHUs: dJIEKTPOHHBIC YICOHUKH, yueOHbIe (QUIBMBI 110
TEMaTUKe JUCLUUIUIMHBI, TPE3eHTAllMM, WHTEPAKTHBHbIC Y4eOHbIE M HarJSAHbIE IOCOOMS,
TEXHUYECKHE CpencTBa MIpeIbsBICHUS uHbopMaIun (MHOTO(YHKIIMOHABHBIH
MYJIbTUMEAMMHBIN KOMIUIEKC) U KOHTPOJIS 3HAaHUH (TECTOBBIE CUCTEMBI).

OBC «Albykey», cnipaBouHast cuctema MHTET'PYM.

MHoro¢yHKIIMOHATBHBINA MYJIbTUMEIUHHBINA KOMITJIEKC B JICKIIHOHHON ayJAUTOPHUH.

CnenuayibHple y4eOHbIE TOCOOMS W yYEeOHWUKH I OOYyYalolmuXCs ¢ HapyHIICHUSIMH
3peHusl.

CnenuayibHple y4eOHbIE TOCOOMS W yYEeOHWUKH I OOYyYarolmUXCs ¢ HapyUICHUSIMH
ciyxa.

CnenuayibHple y4eOHbIE TOCOOMS W yYEeOHWKH I OOYyYarolmuXcs ¢ HapyHUICHUSIMH
OIIOPHO-/IBUraTENILHOTO anmapara.

7.4. OOy4arommecs: 00eCIeuynBarOTCS CASAYIOMMM KOMIUIEKTOM MPOTPaMMHOTO
oOecrieyeHrs, aJanTUPOBAHHOTO JJsi OOYYaIOUIMXCS C OrPaHUYEHHBIMH BO3MOYKHOCTSMHU
3I0pOBBS U 00YYAIOUTNXCS MHBAIHIOB!

Jlnst 00y4aromuxcsi ¢ HapyIICHUsIMU 3PEHUS:



MAGIC (mmporpaMma JJisi SKpaHHOTO YTCHUS U YBEIIMUCHHSI )
JAWSforWindows (mporpamMma Jijist YT€HHS C SKpaHa KOMIIBIOTEPa)
Jlyist 00y9aroImmxcsi ¢ HapyIMIEHUSIMU CITyXa

Jlns oOydaromuxcs ¢ HapyluIeHUsIMH OMTOPHO-IBUTATEIIFHOTO arapara

8. MaTtepuajibHO-TeXHUYeCKasA 0a3a

ObecnieuynBaeTcsi BO3MOXKHOCTh OECHPENATCTBEHHOTO JOCTyHa OO0y4arouuxcs
MHBAJIUAOB B ayAMTOpPUM, TyaJeTHble M Jpyrue IMOMENIEHHs, a Takke HX IMpeObIBaHUS B
YKa3aHHbIX MOMEUICHUSX (HaJu4ue MaHIyCOB, MOPYYHEH, PAaCIIMPEHHBIX ABEPHBIX MPOEMOB,
TU(TOB, NMPH OTCYTCTBUU JU(PTOB ayJUTOPUS pacHojaraercs Ha IEpBOM I3Taxe, Haluuue
CHEIUATBHBIX Kpeces U IPYTUX MPUCTIOCOOICHUI).

Y4eOHble ayJUTOPUH /ISl BCEX BUAOB KOHTAKTHOW U CAaMOCTOSTENIbHONW pabOoThI, HayyHast
O6uOIMOTEeKa U MHbIE MOMENICHUs JUIsl 00y4YeHHsI OCHAILIEHBI CIEIUAIbHBIM 000pYy/IOBaHUEM U
yu4eOHBIMM MECTaMU C TEXHHYECKHMMHU CpEICTBaMU OOy4YeHMs i1 oOydvaromuxcs ¢
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsI U 00y4alOIIMXCsl UHBAJIUAOB C Pa3HBIMU BUAAMHU
OTPaHUYEHUH 310POBbSL:

- C HapYUICHUSIMH 3PEHUS:

[Ipuntep bpaiins braille embosser everest-dv4

DIIEeKTPOHHBIN pydHOU BuAecoyBeneunTesr CAHD/]

Hucruteii bpaiins Focus 40 Blue

YerpoiicTBo 11 ckaHupoBaHus U uyTeHus ¢ kamepoit SARACE

- C HapYUICHUSIMU CITyXa!

cpenctBa 6ecripoBogHOM nepeaaun 3Byka (FM-cucremsr);

AKyCTHUYECKUH YCUIINTEND U KOJIOHKH;

tudaodaenimieepsl, paauoKIacChl.

- C HapYUIEHUSIMHU OIIOPHO-BUTATEIBHOTO alapara:

NEepeIBUKHBIC, PETyJIUPyEeMble IPrOHOMHUYECKHE MapThl C WUCTOYHHUKOM MHUTAHUSA IS
WH/IMBUYAIbHBIX TEXHUYECKUX CPEJICTB;

KOMIIBIOTEPHAsI TEXHUKA CO CHEIHMAIbHBIM POTPAMMHBIM 00€CIICUeHHEM;

JIbTEpPHATUBHBIE YCTPOWCTBA BBOJA HH(OPMAIIUH;

JIPYTUX TEXHUYECKUX CPEACTB NpHUeMa-Tepeaadyu yuyeOHOH MHpOpMaluu B JAOCTYIHBIX
(dopmax a7 CTyJIEHTOB C HapyIICHUSIMH OMIOPHO-/IBUTATEIBHOTO allnapara.
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