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1. HEJIM OCBOEHMS JTNCIHUITJINHBI

Heanb:

I/I3qu/ITB HeO6XO,HHMBIﬁ MaTeMaTH4YeCKUH afnmapar W pa3sBUTb HAaBBIKH €ro0
HCIIOJIb30BAHMS ITPU aHAJIN3C U PCIICHHUHN 9KOHOMHWYCCKUX 3a1a4.

2. MECTO JJUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

Jucrummnaa b1.0 Beicmmas MaTreMaTHka OTHOCHTCS K 00s13aTeIbHOM YacTH biroka

1.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JMCHUIIJIMHE

KO)I 1 HAMMCHOBAaHHEC
KOMIICTCHIUH BBIMNYCKHUKA

Koa n
HaHMeHOBaHHe
HHIMKATOpPA
JOCTHKEHUS
KOMIIeTeHIU i

IInanupyemble pe3yJibTAThbl 00y4eHHs 110 JUCHMILINHE

OIIK-1 - Cniocoben
AHAJTM3UPOBATH 3a/1a4H
npoecCuoHaIbHON

JACATCIBHOCTH HA OCHOBEC

HOHOX(GHHﬁ, 3aKOHOB U

MCTO0B €CTCCTBCHHBIX HAYK

1 MaTCMAaTHUKH

OIlK-1.2 -
JeMoHncTpupyet
(byH1aMeHTaIbHbIE
MOHSATHS U METOJIBI
MaTEeMaTHKH,
NPUMEHS UX AJIs
MOJICJINPOBaHUS
Pa3INIHBIX
MPOIIECCOB U
SIBJIEHUU B
poheCcCHOHATBHOMN
JeSITeIbHOCTH

3HaTh: OCHOBHBIE ITOHATHS aHAIUTHYCCKOMN reoMCTpUn H
JUHEHHON anreOphl, MaTeMaTHYECKOro aHaln3a, TEOpUH
BCPOATHOCTHU U MaTeMaTUYCCKON CTAaTUCTUKH U OCHOBHEIC
QITOPUTMBI TUIOBBIX YHUCIEHHBIX METOAOB pPEIIECHUS
MaTEeMaTHYECKUX 3a]ad.

YMeTh: NMPpUMECHATh METOAbI JIOTHUYCCKOI0 CJICACTBHA,
MAaTeMAaTHUYCCKOT O alraparta 1 MOACINPOBAaHMUS. .

Brnagerp: HaBbIKAMH MaTeMaTHUYECKOTO MBIIUIEHHUS IS
BBIPAOOTKH CHCTEMHOTO, IIEJIOCTHOTO B3IJIa Ha pElIeHne
COLIMAJIEHO-?KOHOMUYECKUX 3a1a4 u 3a71a4
npodecCHOHANBHON AEATENbHOCTH. .

VK-1 - Cnocoben
OCYIIECTBIISITh TIOUCK,
KPUTHYECKUN aHATTU3 U
cuHTEe3 MH()OpMAaIUH,
MPUMEHSATh CUCTEMHBIH
MOAXOM IS peIIeHUs
IIOCTABJICHHBIX 3a1a4

VK-1.1-
OcymiecTBiseT
MTOMCK
HEO0XOIMMOM
UH(POPMAIIH,
onupasich Ha
pe3yJIbTaTh
aHalM3a
MMOCTaBJICHHOM
3aauu

3HaTh: OCHOBHBIE TOHATHUS W WHCTPYMEHTHI JIMHEIHOMN
anreOpbl 1 MaTeMaTH4ecKoro aHajin3a, HeOOXOAUMbIE IS
peLIeHUs 5JKOHOMUYECKUX 3aad.

YMeTh: BOCIPOU3BOANT M OOBSICHITH YUEOHBIN MaTepHal
¢ TpeOyeMoi CTerMeHbI HAYYHOW TOYHOCTH M TMOJTHOTHI
(onpesiesieHUs, TEOPEMbI, (OPMYJIbI, METOIBI PEIICHHS
3aj1a4); peuiaTh THUIIOBBIE 3a/1a4X M0 JIMHEHHOW anredpe u
MaTeMaTHYeCKOMY  aHalu3y,  HEOOXOJUMBIC IS
WCCIIEIOBAHNS  DKOHOMHMKO-MaTEMaTHUECKUX  MOJIEIEN;
IMPUMECHATL MATEMATHYCCKHUE MCETOABI JJId aHalinu3a,
MOJICITUPOBAHMUS, TEOPETHUECKOTO M DKCIIEPUMEHTAITEHOTO
HCCIICAOBaHUA TIpU PCHICHUU JKOHOMHUYECKUX 3alady;
MPOAHAIM3UPOBATh PE3yJIbTATBl PACUCTOB M 0OOCHOBATH
MOJMYYCHHBIC  BBIBOJBI,  ONMPEICNATH  HEOOXOTUMBII
nepevyeHb  JAHHBIX, HEOOXOAMMBIX  JUIS  PEIICHUS
npodeCCHOHANBHBIX 33734, BRIOMpATh METOBI aHAN3a U
00paOOTKM  JaHHBIX;  BBIOMpaTh  HHPOPMAIIMOHHBIC




Koa m HauMeHOBaHMe Koa n
KOMIIETEHIIUM BBITYCKHUKA HauMeHOBaHHe
HHAUKATOpPA I[lnanupyemble pe3yJbTaThl 00y4eHUs 0 JUCHUILJIMHE
JOCTHIKEHUS
KOMIeTeHIMii

HNCTOYHHUKH NTAHHBIX..

Bnagers: MeromamMu  TOCTPOSHUS  MATEMaTHYECKHX
MOJIeJIC 3KOHOMHUECKUX CHUTYaIlMid C JalbHEHIINM UX
pellicHHEM  aHAIUTHYECKHM WM C  NPUMCHEHHEM
BBIYUCITUTEIBHON TEXHHKH W IOCICAYIOIINM aHAIU30M,
UMCIOIUM [IENBI0 TPUHITHE ONTHMAIBLHOTO PEIICHUS,
HaBBIKaMH cOopa W 00pabOTKM MaHHBIX, HaBBIKAMU
MPUMEHEHUS] METOIOB aHAJIN3a U 00padOTKH JaHHBIX. .

4. CTPYKTYPA U COAEP KAHUME JUCHUITJIMHbI*

O0beM TUCHUIIINHBI
Homep n

HAMMEHOBAHME TeM (akageMu4yeckme 4achl)

Conep:xaHue TUCHUITUHBI

u/niau KounrakTHas padoTa
pa3neyioB/TeM

3JT | 1II3 Jp | CPO

OmpeneneHrne TE€OMETPHUUYECKUX BEKTOPOB, JIMHEHHBIC

Tema 1. onepanuuy, JIMHEWHO  3aBUCHMBbIE U JIMHEWHO
IeoMeTpuuecKkue HE3aBUCUMBIE CHCTEMBI BEKTOPOB, 0a3ucHI, 2 6 2
BEKTOPEI. KOOPAMHATBI BEKTOpa, JEHCTBUS C BEKTOpaMU B

KoopauHatax. CKalasipHOe MPOU3BEIECHNUE, OIIpPEIEIeHNE
u ¢opMyJia B OpTOHOPMHPOBAHHOM Oazuce.

[IpsiMoyronbHBIE KOOPAMHATHI Ha IUIOCKOCTH © B
npoctpaHcTBe. IlosgpHble koopauHaThl. PaccrosiHue
MEXIYy TOYKaMH, JEJIEHUE OTpe3ka B 33JaHHOM
otHomeHnu. IloHAaTne 00 ypaBHEeHMHM JUHUA U
nmoBepxHocTel. Paznuunbie hopMbl ypaBHEHHS TTPSIMOI 8 12 4
Ha 1iockocTd. OCHOBHBIC 33/la4M HA MPSMYIO JIHHIO
Ha miockocTu. Kpuble BTOporo mopsiaka. YpaBHEHUS
IJIOCKOCTH. YpaBHEHHsSI NPSIMOA B IPOCTPAHCTBE.
OcHOBHBIE 3aJadd Ha IDIOCKOCTh W TIPSIMYIO B
[IPOCTPAHCTBE.

Tema 2. Meton
KOOpP/IHMHAT.

Tema 3. Marpuupl u | OCHOBHBIE TIOHATHUS U ONIPEEIEHHs. Anredpa MaTPUIL.

JeHCTBHS Haj HUMK. | | PAHCIIOHMPOBAHME MATPHMILI M €r0  CBOWCTBA. 2 6 2
CHMMETpUYHBIC MATPHIIBL
OCHOBHbBIE TIOHATHS W ONpEIENIeHUs. DJIeMEeHTapHbIE
CBOMCTBa onpeaeIuTenei. Onpenenutenb
Tema 4. npousBeneHuss  Mmartpull.  CrocoObl  BBIYHCIICHHS
OnpeenuTeNny. onpeaenuTeneil. PasnoxxeHue onpeaenuTes mo CTPOKe 2 4 4
(cronbity). Berumcnenue omnpenenureneid ¢ MOMOIIBIO
3JIEeMEHTApHBIX MpeoOpazoBaHuit. Ormnpenenurens U
JIMHEHHAs HE3aBUCUMOCTh CHCTEMBI BEKTOPOB.
Tema 5. Panr MuHopsl Matpuupsl. Panr matpuisl. Panr maTpunsl u
MAaTpHIIBL. JIMHEHHAS HE3aBUCUMOCTh CUCTEMBI BEKTOPOB. 2 4 2
Tema 6. OOpatHas ObparHas marpuma. Ilpu3Hakm  cymiecTBOBaHHS
maTpuna. Pemenne | 0OpaTHOM MaTpuibl. Beraucienue oOpaTHOM MaTpHUIbI 2 6 4
MaTpPUYHBIX C TIOMOINBIO JJIEMEHTApHBIX TpeoOpa3oBaHUN U C
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YPaBHEHHUH.

IIOMOINBIO  COIO3HOHM  (TPUCOCAMHEHHOW) MAaTpPHIIHI.
Pemenne MaTpUYHBIX ypaBHEHH.

Tema 7. CucteMsl

Koopnunathasi, BekTopHas u MartpuuHas (OpMBI
3alKMCH CUCTEMBI JIMHENHBIX ypaBHEeHUH. MccnenoBanue
CUCTEM JMHEHHBIX ypaBHeHUM. Teopembl Kponekepa-
Kanemnmu, Kpamepa. Pemenue cucreM nHHEHHBIX

JTHHCHHBIX YPaBHEHHH METOOM >JIEMEHTapHEIX MPeoOpa3OBaHHil 12
ypaBHCHHUH. (Metomom Taycca). PemeHue OJHOPOIHBIX CHCTEM

JTUHEHHBIX ypaBHEHUH ((yHIaMEHTaTbHOE pelleHHe

CUCTEMBI JHMHEWHBIX ypaBHeHUil). CTpyKkTypa o00Iiero

pellIeHUs] CUCTEMBbI JIMHEHHBIX YPaBHEHUH.
Tewma 8. Omnpenenenne cOOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
CoOCTBEHHBIE yrcen — KBagpaTHOW — marpuubl.  [lomatme o
BEKTOPHI H XapaKTePUCTUIECKOM MHOTOYJICHE KBaJIpaTHOM 4
cobCTBeHHbIe yncaa | MAaTpHIIbL.
MaTpHIIBL.
Tema 9. OcHOBHBIE TOHSTHA JIMHEWHOW OallaHCOBOW MOJENH.
DKOHOMHYECKUE Martputrsl TIPSIMBIX u 00paTHBIX 3arpar. 2
TIPHIIOKEHHS. OKOHOMUYECKHUIA CMBICI CKAJIIPHOTO MPOU3BEICHHUS.

MHokecTBa M ONepallid  HaJl  MHOXECTBaMH.
Tema 10. ITpenen Onpenenenne u CBOMCTBa YUCIIOBOM
YUCIIOBBIX MOCJIEI0BATEIbHOCTH. Ilpenen YHUCIIOBOUI
Hocen0BaTebHOCT | TOCIEN0BATENHLHOCTH. Cxopsmasicst 4
eii. MOCJeIOBaTeIbHOCTh.  TeopeMa O  CXOJUMOCTHU

MOHOTOHHOH  OTpPaHWYCHHOH  MOCIEeNOBATEILHOCTH.

Yucno e.

OCHOBHBIE TIOHSTHS, CBSI3aHHbIE C  (DYHKIUSIMHU.

OcHoBHBIE ~ dneMeHTapHble  QyHKUuH.  CrlokHas

¢bynkmus. [penen dbyakmum. OnpeneneHust mpepena
Tema 11. [Ipenen u (yHKIIMM B TOYKe, Ha OECKOHEYHOCTH. beckoHeuHO
HENpephIBHOCTh MaJible " 0ECKOHEUYHO OoJIBIIINE (byHKIUH,
dyHKIMK 07HOI OpHoctoponHue  npegensl. CBOWCTBa — IPENEJIOB 6
IepeMEHHOIA. ¢ynkmun.  CpaBHeHHMEe  OECKOHEYHO  MallbIX |

O0eckoneyHo Oonbmmx. OCHOBHBIE  TEOPEMBI O

npenenax. HempepblBHOCTh ()YHKIIMM B TOYKE M Ha

npoMexyTtke. Touku paspeiBa ¢yHKIEH. OCHOBHBIE

TEOpPEMBI O HENPEPhIBHBIX QYHKITUSIX.

Omnpenenenne TPOU3BOAHONW (YHKIMH B  TOYKE.

l'eomerpuyeckui, MEXaHUYECKUN M SKOHOMUYECKUH

CMBICI ~ Tpou3BogHOM.  IlpaBuima  BBIYMCIIEHUS

MPOU3BOJHBIX, CBS3aHHBIE C  apuPMETHUECKUMU
T 12 neiictBusMH Haj QyHKUusSMH. [IponsBonHas cioxHON
oMa 12, ¢ynkuuu. [IpousBognas odpatHoit pynkuuu. Tabnuna
an’q’epeHHHpOBa? MPOU3BOJHBIX. [IpOM3BOJHBIE BBICIIUX  IOPS/IKOB. 10
ue (byHKumf ORHOM | Tudepentman (yHKIMH. ['€OMETPUYECKHI CMBICI
HEPEMEHHOMU. muddepenunana. duddepennupyemocts QyHKIHM B

touke. HeoOxomumoe ycnopue auddHepeHInpyeMoOCTH

¢yHKknuu B TOuke. [IpHOIMKEHHBIE BBIYHCICHUS TIPH

nomoutn nuddepenuunana. Teopema Depma, Teopema

Ponns, Teopema Jlarpamxka, Teopema Komm, npasuio

Jlonurans.
Tema 13. MounoTtonnbsie  (pyHKImu. Ilpu3Hakn MOHOTOHHOCTH.
Hccrenosanue Touku craunoHapHocTH. JIOKalbHBIE HSKCTPEMYMBI
(yHKIMK 07HOI dhyHKIIIT OJTHOM TIepEMEHHOM. [Tpuznaku 6
IepeMEHHOIl. CYIIIECTBOBAaHUS JIOKAIBHOTO JKCTpeMyMa. 3ajada

OIITUMHU3 a1 (byHKLII/II/I Ha OTPC3KE. OHPCI[CJ'ICHI/IH
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BRIMMYKJIOCTH (YHKIMH Ha MpoMmexyTke. [Ipu3Haku
BBIMMYKJIOCTH Juddepenuupyemoil ¢yHkuuu. Toukn
rieperuba rpaduka dbyHKIHA. IIpusnaku
CYIIIECTBOBaHMS TOYEK eperunda. ACUMNOTOTHI rpaduka
¢ynkuuu. HccnempoBanue ¢QYHKUMHM M [IOCTPOCHUE
rpaduxa.

[lepBoobOpaznass  GyHKIUS U ee CBOICTBA.
Heonpenenenusnii mHTETpa), €ro cBoicTBa. Tabmuma
HEOIPENEICHHBIX HHTErpasioB. (OCHOBHBIE METOJbI
BBIYHCIICHUS HEOTIpeIeTICHHOTO WHTeTpaa.

Tewma 14. .
Omnpenenennslii uHTErpan. MuTerpupyemsle QyHKIMU.
HHTerpHpOBaHI:Ie CBolicTBa OIIpeNIeNIeHHOr0 HHTerpana. Teopema o 6 14
bynxummn O7IHOoH cpenHeM 3HaueHuM. ONpeleleHHBbI MHTErpan ¢
HEPEMEHHOMU. MepeMEeHHbIM BepXHUM npenenom. @opmyna HeroToHa-
JleliOHuA. OcHOBHEIE METObI BBIYUCJICHUS
OTIpe/IeTICHHOT O MHTErpaja. HecobcrBennsie
WHTETPabl. I'eomerpuueckue MIPUIOKEHUS
OIIpEICJICHHBIX MHTETIPAJIOB.
Omnpenenenne (QyHKIMM HECKONBKHX TEPEMEHHBIX.
Tema 15. Ilpenen  QyHKOUM  HECKONBKUX  IEPEMEHHBIX.
HenpepbiBHOCTD ()yHKIMH HECKONBKHX HNEPEMEHHBIX.
Hﬂq)q)epeHIprOBaH YactHble MIPOU3BO/IHEIE. Huddepenmpyemocts
ne GyHKumi (YHKIMH  HECKOJBKMX  TMepeMeHHbIX.  [lomHbIi 4 10
HECKOJIbKHX nuddepennran, ero reoMeTpHIECKUii cMbIc. YacTHbIE
HEPCMCHHBIX. MIPOM3BOHBIE BBICIIIUX TTOPSIIKOB, CBOWCTBO
CMEIIaHHBIX MPOM3BOAHBIX. [Ipon3Boanas GpyHKIMH 1O
HanpasieHuo. ['paueHT GyHKIMH U er0 CBOHCTBA.
Tema 16. JlokanpHble  3KCTpeMyMBl  (DYHKOMHM  HECKOJBKHX
JlokaybHbIC MIEPEeMEHHBIX. YCJIOBHA CYIIECTBOBAHHUS JIOKAIHHOTO
SKCTPEMYMBI sKcTpeMyMa (QYHKIMU JIBYX nepeMeHHbIX. [lonarue 00 A 6
dyHKIHit YCIIOBHOM JKCTpEMyME W METOAE MHOXKHUTENeH
HECKOJBKHUX Jlarparika.
MEPEMEHHBIX.
Tema 17. IIpenmeTr Teopuu BEPOSTHOCTEN M €€ 3HA4YCHUE s
Cryuaiinble SKOHOMUYECKON Hayku. IIpoCcTpaHCTBO 3iIeMEHTapHBIX 2 6
COGRITIL. coObITuil. Anrebpa coObiTuil. IloHsATHE cityuyaiiHOrO
COOBITHSL.
OnemeHThl KoMOuHaTopuku. Yactora coObiTHSs, ee
CBOICTBA, CTAaTUCTUYECKas YCTOWYMBOCTh YacCTOTHI.
AKcHOMBI TeopuM BeposTHOcTed. Krnaccuueckoe u
Tema 18. TEOMETPUUIECKOE ompeeICHIUS BEpPOSTHOCTH
BeposTHocTh ciy4aiiHoro coObiTus.  Kitaccudukaius — coObITHI.
CIIy4aitHOTO Teopema  cloxeHHMsT ~ BEpOATHOCTEH.  YCIOBHas 4 12
COGEITHAL BEpPOSTHOCTE  coObiTusi.  DopMyna  yMHOKEHHS
BepoarHocteil. dopMyrna mMOJHONW BEPOATHOCTU U
dbopmyna baiteca. Cxema bepuymm. ®opmyna
bepnymmm. Teopemel Myaspa-Jlamutaca. ®opmyna
Ilyaccona.
IlonsiTue  ciywailHoW  BenuuuHbL.  JIMCKpETHBIE
ciy4vaiinbie BenuunHbl (JICB). 3akoH pacnpeneneHus.
OyHKIMA paclpefeneHns] CIy4YailHOH BENWYUHBI, €€
Tema 109' CBOMCTBA. bunomuansHOE pacnpezneneHue.
Cayuaiitbe Pacnpenenenue Ilyaccona. HezaBucumbie ciydaiiHble 10 16
BEITMYMHBI.

BennunHBL. Martematuueckoe oxujganue JICB, ero
BEPOSITHOCTHBIN CMBICI. CBOHCTBA MaTEMaTHYECKOTO
OXUJaHud  clyyalHOM  BenwuumHbl.  Jlucmepcus
CIy4aiHOM BeJW4MHbBI, ee cBoidcTBa. CpenHee
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KBaJ[paTUYECKOE OTKJIOHEHHWE. MOMEHTHI CIy4dailHbIX
BennuKH. HempepoiBHbIe cinyvaiinbie BennunHbl (HCB).
IlnoTHOCTE pacmpenesieHus] BEPOSTHOCTEH CiydyailHOU
BEIIMYHHEBI, €€ CBOMCTBA. MaTeMaTHUeCcKoe OKHIaHWE,
JUCTIEpCUs] U CpellHee KBaJpaTHYECKOE OTKIOHEHUE
HCB. PaBHomepHoe pacmpenenenune. HopmanbHoe
pacnpenenenue. Moga, menuana. IIpaBuio Tpex curm
(crarmapToB). CHCTEMBI CITyYalHBIX BEJIUYHH.

Tema 20. DneMeHTBI

(DYHKI_II/IOHEUH)HaSI 3aBUCHUMOCTH )51 KOoppeidanus.

KOPPENALMOHHON O@yukuus perpeccud. KoppensiquOHHBIA MOMEHT H 6
TEOPHUH. KO3(DPUITUEHT KOPPEITSIIIHH.
Tema 21. 3akou [lonsatne o 3akone Oompmmx uucen. HepaBeHcTBO
GOJIBIMX YHCEL. Ueonimesa. Teopema YeOwimeBa. Teopema bepryim. 4
ITonsiTue o Teopeme JlsimyHoBa.
I'enepanbHas u BBIOOpOYHAS COBOKYITHOCTH.
BapuannoHHBI psif, MHTEPBaJIbHBIM BapUalMOHHBIN
psan. Ilomuron, rucrorpamma. Bribopounas (yHKIus
pacnpeneneHust. YucnoBble XapaKTEepUCTUKU BBIOOPKH.
Tena 22. OCHOBLL queque OIICHHBAaHUE TAapaMeTPOB paCIpPEesICHNUS.
€CMELICHHOCTh, COCTOSITEIBHOCTh U 3(P(PEKTHBHOCTH
BbI60POUHOTrO OLEHKH.  BpibopouHas  cpemHsAs  Kak  OLEHKA 8
METOAa. reHepanbHoii  cpenmeit.  OleHKa  IeHepaabHON
nucrniepcu. MHTepBabHOE OICHHBAaHWE MapaMeTpoB
pactipenencHusa.  JloBepuTenabHBIM ~ MHTEpBAl U
JOBEpUTEIIbHAS BEPOSITHOCTb. UnTepBansHOE
OLICHUBAaHUE TEHEPAIBHON CpEeNHEN U I'eHEpaIbHOU
JHCIIEPCUH.
Craructuueckas TUIIOTE3A. Hynesas u
Tema 23. Metoasl KOHKYpHUpYIOIIasi TUIOTe3bl. Kputepuili mpoBEpKU
CTaTUCTUYECKOIL CTaTUCTUYECKON THUIOTE3bl, KpPUTHYECKas O0JacTh. 4
IIPOBEPKH THIIOTES. Omubku mepBOro W  BTOPOTO pOJAA, YPOBEHb
3HAYMMOCTH, MOIIHOCTh Kputepusa. llonstue o
kputepuu cornacusi. Kpurepuii cornacus [Iupcona.
Tewma 24. IIpenmer IIpuMepsl  DKOHOMMYECKMX  3aJad,  pelaeMbIX
MaTeMaTHYECKOr0 METOAaMU  MAaTeMaTHYECKOro  MPOrpaMMHPOBAHHUA.
nporpammuposanst. | OCHOBHBIE — 9KOHOMHKO-MAaTeMAaTHYCCKHE — MOJCIIH. 10
Ipauueckuii I'paduueckuii MeTon penieHus.
METO/I.
CumnnexkcHsle  Tabnunbl.  OCHOBHBIE — TOHSTHSL
VYayumenue OIOPHOTO peuieHus (nmana).
Tema 25. Cammnexc- Omnpenenenne KIIOYEBOTO CTONOIA W KITFOUEBOM 12
METOA. cTpokd. BpiOOp HayasbHOrO AOMYCTHMMOrO Oa3MCHOTO
pemwenns  (mana).  BBegeHume — HMCKyCCTBEHHBIX
nepeMeHHbIX. M-3aaua.
Tema 26. J/IBOMICTBEHHbBIE CUMMETPUUYHBIE U HECHMMETPUYHBIE
JIBOICTBEHHOCTD B 3aJauyd. OKOHOMHMYECKas  MHTEpIpeTanus  Hapsbl
TTMHEHHOM JIBOMCTBEHHBIX 3a/1a4. TeopeMbl JBOUCTBEHHOCTH. 10
MPOrpaMMHUPOBAHHUH.
IToctanoBka  TpancmopTHoW  3amauu.  OCHOBHBIE
noHATHs. Merton moreHIManoB. OCHOBHBIE CHOCOOBI
Tena 27. [IOCTPOEHUSI HAYaJIbHOIO OIIOPHOIO pelleHus (IUiaHa
TpancnopTiEre nepeBo3ok). TpaHCHOpPTHBIE 3aJauu C HapyLIEHHBIM 12
saaqu. Oamancom IPOM3BOJICTBA u noTpebIIeHHs.
TpancmopTHBle  3a7aud € JIOTOJIHUTEIbHBIMU
YCIIOBUSIMHU.




Tema 28. CeteBoe Cetp mpoexTa. Kputndeckuii myTh, BpeMs 3aBEpILICHHS 5 6 4
IIaHAPOBAHUE. npoekTa. Pe3epBbl COOBITHIA, pe3epBHI ONepanuii.

Urpa xkak MaTemaTuyeckass MOJENb KOH(IHUKTA.

OcHoBHbIe TOHATHUS Teopuu Urp. Kimaccuduxanus urp.

Matpuynsle Urpbl. YuCThie M CMEIIAHHBIE CTPATETHU.
Tema 29. DnemeHTsHI P P P

[Ipunnun wmuHnMmakca. OcCHOBHas TeopeMa TEOPHUHU
TCOpHUM MATPUIHBIX | \arppyppix  mrp.  PemieHme MaTpuyHOM HIpsl  C 4 6 4
urp. cemioBoll Toukod W 0Oe3 Hee. ['paduueckuil MeTox

HaXOKICHUS ONTUMAJIBHOTO PELICHUS] MaTPUUHBIX UID.

Pemenne maTtpuyHbIX Urp IyTeM IIOCTPOEHHS Iaphbl

JIBOMCTBEHHBIX 3334 JIMHEHHOTO IPOrpaMMHUPOBAHMSL.
Kourtpoan: 144
Bcero mo gucoumninHe: 96 224 0 112

*3JIT — 3aHATHS JIEKHUOHHOTO THIIA, [13 — BCe BUJBI 3aHATHH CEMUHAPCKOTO THIA, KPOME J1a00paTOPHBIX
pabort, JIP — maboparopusie padoTs, CPO — camocTosiTenpHast paboTa oOydaromerocs

5. YYHEBHO-METO/IMYECKOE U UHOOPMAILIMOHHOE
OBECIIEYEHME JUCIIUIIJINHbI

5.1 Pexomenayemasi JuTepaTypa

Bbubiaunorpadguyeckoe onucanue uzganus (aBTop,

DJIeKTPOHHBbIE Pecypchl
3aryiaBme, BU/, MeCTO M IOl M31aHUs, KOJI. CTP.)

Kpacc, M. C. MaTtemaruka B 5KOHOMUKE. ba3zoBsIil Kypc :
yueOHuK s 6akanaspos / M. C. Kpace. — 2-¢ u3n., ucnp. u 1ttps://urait.ru/viewer/matema ... -ekonomike-
imort. — MockBa : U3narenscto HOpaiit, 2019. — 470 c. bazovyy-kurs-426158

Boicmias MaTeMaTHKa U1 5KOHOMUCTOB: YY€OHMK ISl
CTYACHTOB BY30B, 00YYaIOIIUXCS [0 SKOHOMUYECKUM
cneransHOCTsM / HL.ILL. Kpemep [u ap.] ; mox pex. mpod. https://znanium.com/read?id=341261
H.II. Kpemepa. - 3-e uza. - M. : KOHUTU-JAHA, 2017. -
479 c.

['mypman, B. E. Teopust BeposiTHOCTEN U MaTeMaTH4eCKas
cTatncTiKa : yae6HUK s By3os / B. E. Imypman. — 12-e  |https://urait.ru/viewer/teoriy ... maticheskaya-
131, — Mocksa : M3narensctso FOpaiit, 2021. — 479 c. statistika-468331

Kpemep, H. ILI. Teopus BeposiTHOCTEN 1 MaTeMaTH4YeCKast
cratuctrka B 2 4. Yacts 1. Teopus BeposiTHOCTEH : y4eOHHK
Y IIPaKTHKYM JIs Gakanaspuara u cnequanurera / H. 111, https://urait.ru/viewer/teoriy ... 1-teoriya-
Kpemep. — 4-e uzn., mepepab. u gor. — Mocksa : veroyatnostey-421232

M3marenscTBO FOpaiit, 2018. — 264 c.

Kpemep, H. I11. Teopust BeposiTHOCTEN 1 MaTeMaTHUeCKast
craTucTuka B 2 4. YacTs 2. MaTeMaTH4ecKast CTATUCTHKA :
yeOHNK M IPAaKTHKYM /Ul OakalaBpuaTa u crienpanurera / |Nttps://urait.ru/viewer/teoriy ... maticheskaya-
H. I11. Kpemep. — 4-¢ 3., nepepab. u gorn. — Mocksa :  statistika-421233

M3narenbeTBo FOpaiit, 2018. — 254 c.

[lunaues, B. C. Beiciias maremaTuka : yueouuk / B.C.
Innaues. — Mocksa : THOPA-M, 2021. — 479 c. https://znanium.com/read?id=364208



https://urait.ru/viewer/matematika-v-ekonomike-bazovyy-kurs-426158
https://urait.ru/viewer/matematika-v-ekonomike-bazovyy-kurs-426158
https://znanium.com/read?id=341261
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-468331
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-468331
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-v-2-ch-chast-1-teoriya-veroyatnostey-421232
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-v-2-ch-chast-1-teoriya-veroyatnostey-421232
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-v-2-ch-chast-2-matematicheskaya-statistika-421233
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-v-2-ch-chast-2-matematicheskaya-statistika-421233
https://znanium.com/read?id=364208

Byrpos, . C. Bricmas MaTemaTHka. 3aJjaqyHuK : yueOHOE
rocooue st By3os / 5. C. Byrpos, C. M. Hukonbckuid. —
Mockga : MU3gatensctBo FOpaiit, 2021. — 192 c.

https://urait.ru/viewer/vysshaya-matematika-
zadachnik-469580

MeTou4ecKkue yKka3aHus JUIsl IOATOTOBKY K TECTUPOBAHUIO
M0 TUCIUTLTHHAM "MeToAbl ONTHMAIIBHBIX PEIICHHH ",
"MareMaTHdecKne METOIBI M MOJICTH B TIPUHATHH PEIICHUN"

M-Bo obpa3zoBanus u Hayku Poc. @enepannu, C.-ITetepo.
TOC. YH-T 9KOHOMHKH 1 (puHaHCOB, Kad. BBICII. MaTeMaTHKH
; [cocT.: H.E.ABnymieBa u ap.]. Y. 1: Jluneitnoe
nporpamMmmupoBanue. Cankr-IletepOypr : U3a-Bo
CIIoI'YDd, 2012.

http://opac.unecon.ru/elibrary/elib/404921108.pdf]

5.2 IlepeveHb JTUIEH3MOHHOTO U CBOOOIHO PACTIPOCTPAHSIEMOIO
NMPOrpaMMHOI0 odecrneyeHus, B T.4. 0T€4eCTBEHHOT0 IPOU3BOACTBA

- 7-Zip
- Microsoft Office Professional
- Microsoft Windows Professional

5.3 llepeuenb nHpopManuOHHBIX cipaBoYHbIX cucteM (UCC) n
coBpeMeHHbIX npodeccuoHaabHbIX 0a3 naHHbIX (CIIB/I)

Ne HaumenoBanue CIIBI/ UCC
1 JnekTpoHHas oubdauoreka Grebennikon.ru — www.grebennikon.ru
2. Hayunas snekrponHas 6ubmmoreka eLIBRARRY — www.elibrary.ru
3 Hayunast anekrponHas oubimoreka KubepJlennka — www.cyberleninka.ru
4 basa nannbeix [TOJINTPE]] CripaBounmnku — Www.polpred.com
5 baza nanneix OECD Books, Papers & Statistics na mnargpopme OECD iLibrary
' www.oecd-ilibrary.org
CrpaBounas npaBoBas cucrema Koncynsrantlintoc (MHCTaIIMpOBaHHBIN pecype
6.
CIIOI' DY nmm www.consultant.ru)
7 CrpaBounas npaBoBas cucreMa «I’APAHT» (uncrannuposannsiii pecype CIIOI' DY
' WM WWW.garant.ru)
8 WupopmarimoHHO-cripaBouHas cuctemMa «Kojieke» (MHCTaJUTMPOBAHHBINA Pecypc
' CII6I' DY mmm www.kodeks.ru)
9. JsekTpoHHas oubnuroreuHas cuctema BOOK.ru - www.book.ru
10. PnexrponHas Guémmoreunas cuctema O5C FOPAUT — www.urait.ru
1 9neKTp0Hgo-6H6nH0TeqHaﬂ cuctema SHAHUYM (ZNANIUM) —
WWW.zZnanium.com
12. DnekTponHas 6udauoreka CII6I" Y- opac.unecon.ru



https://urait.ru/viewer/vysshaya-matematika-zadachnik-469580
https://urait.ru/viewer/vysshaya-matematika-zadachnik-469580
http://opac.unecon.ru/elibrary/elib/404921108.pdf
http://www.grebennikon.ru/
http://www.polpred.com/
http://www.oecd-ilibrary.org/
http://www.znanium.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
JUCIHUIIVINHBI

JUist peanu3anuy TaHHOM JTUCLUMIUIMHBI HMEIOTCS CHEUaTbHbIE TTIOMEIIECHHUS
JUIsL TIPOBEJCHMS 3aHATUN JIEKIMOHHOTO THWIIA, 3aHATUHA CEMHUHAPCKOIoO THIIA,
KypCOBOIO MPOEKTUPOBAaHUS (BBIIOJHEHUS KYpPCOBBIX padOT) TIpyNIOBBIX U
WHIUBUIYAIbHBIX KOHCYJbTAallMd, TEKYIIEr0 KOHTPOJISI M IMPOMEXKYTOUYHON
aTTeCTalluy, a TAK)KE TIOMELIEHUS 111 CAMOCTOSITENIbHOM paboThl.

[TomemieHuss ocHalieHsl OOOpPYNOBAaHUEM M TEXHMUYECKUMHU CpPEJICTBAMHU
oOyueHus.

[TomemeHuss 111 CaMOCTOSITENBHOM pabOThl OOYYaIOLIMXCS OCHAIIECHbI
KOMIIBIOTEPHOM TEXHUKON C BO3MO>KHOCTBIO MOJKIIIOUEHUs K ceTu "MHTepHer" u
o0ecrieueHneM JocTyna B 3JIEKTPOHHYH HH(OPMAaLMOHHO-00pa30BaTEIbHYIO

Cpelly YHUBEpPCUTETA.

HaumeHnoBaHue yueOHBIX ayIMTOPHIi, epevYeHb

Anpec
(MecToOMmoOI0:KEHHE)
Y4eOHBbIX ayUTOPHId

Ayn. 413 VYuebnas ayautopusi (IS TPOBENCHUS 3aHATHI JIEKIIMOHHOTO THMA H
3aHATUN CEMHHAPCKOr0 THIIA, KypPCOBOTO NMPOEKTHPOBAHUSA (BBIMOJIHEHUS KYPCOBBIX
paboT), TPYNNOBHIX W WHAWBHUIYaTbHBIX KOHCYNBTAIMA, TEKYIIETO0 KOHTPOJIA H
MIPOMEKYTOTHOU aTTeCTaIll ), ob0opynoBaHa MYJTbTUMETHHHBIM
koMmIuiekcoM.Crieranu3upoBanHas MeOellb U 00opyaoBaHue: YdeOHas MeOelb Ha
36 mocaouHBIX MECT; pabouyee MECTO MPENoAaBaTes; J0CKa MeaoBas 1 mrT.; Tymoa.
IleperocHoit MynpTuMenuitHbId KoMmIuiekT: Hoytoyk HP 250 G6 1WYS8EA,
Mynbsrumenuiineiii  npoexktop LG PF1500G. Habopel neMOHCTpallMOHHOTO
00opyoBaHUS M y4eOHO-HATJISIIHBIX MOCOOMN: MYJIbTHMEIUIHBIC MPUIOKECHUS K
JMEKIUOHHBIM KypcaM U TPaKTUYEeCKUM 3aHITHAM, WHTEPaKTHBHBIE Y4eOHO-
HaTJISAHBIE TTOCOOUSI.

196084, 1. Cankrt-
[etepbypr,
MockoBckuil mp., .
103, mut. A, mom. 1H,
2H

Ayn. 401 mom 1 Jlabopatopus "JlaGopatopHsiii komruiekc".Crienuain3upoBaHHas
Me0enb U obopyoBanue: YueOHas MeOenb Ha 25 mocanounsix Mmect; Komnbiotep 13-
8100/ 8I'6/5001°6/ Philips224E5QSB - 20 w., Hoyroyk HP 250 G6 1WY58EA - 5
wit., [Ipoekrop mmdpooit Acer X1240 - 1 mrt., JkpaH ¢ nekrponpuBogoM 160x210
cM - 1 mr. HaGopbl IeMOHCTpanmnOHHOTO O0OPYJOBaHHMS W Y4eOHO-HATJISHBIX
HOCOOMH: MyJIbTUMEIUIHBIE MPHIOKEHUS K JIEKIIMOHHBIM KypcaM M MPaKTHIECKUM
3aHATHUSIM, HHTEPAKTUBHbIC Y4eOHO-HATIISAHBIE TIOCOOHS.

196084, .
[erepOypr,
MockoBckuii mp., .
103, mut. A, mom. 1H,
2H

CaHkr-

/. METOANYECKHE YKA3AHUSA JJIAA OBYUYAIOLLETOCH 11O

OCBOEHMIO JTUCHUIJIUHBI

[Ipuctymass K W3Y4YEHUIO JIHUCIMIUIAHEI,
03HAKOMHUTBHCS CO CIICIYIONUMHU JOKYMCHTAMM:
- y4eOHO-METOIMUECKON JOKYMEHTAIIUEH;

- JJOKAJIbHBIMH HOPMAaTUBHBIMHU daKTaMHU,

OCHOBHBIC BOITPOCHI OopraHu3anuvu 151

ACATCIIBHOCTHU, B TOM YHUCJIC PCTIIAMCHTUPYIOIINC TTOPAJOK ITPOBCACHUA TCKYIICTO

OCYILIECTBIICHUS

oOyyaromemMycsi Heo0X0JIUMO

PETIIAMCHTUPYIOIIUMHA

oOpazoBaTeIbHON

KOHTPOJISI yCTIEBAEMOCTH M MIPOMEKYTOYHON aTTECTAIIUN 00yUarOIuXCs,
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- rpaukoM KOHCYJIbTALMN COTPYIHUKOB npogeccopcko-
IIPETNOIABATEIBLCKOIO COCTaBA.

VYpoBeHb U IIyOMHA OCBOEHMS IMCLUUIUIMHBI OINpPENEISIOTCS aKTUBHOM U
CHUCTEeMaTUYECKON paboToil 00ydaromuXxcsi Ha JIEKIIMOHHBIX 3aHATHIX, 3aHITHIX
CEMHHAPCKOIO THIIA, BBINOJIHEHUEM CaMOCTOSITENIbHON paboThl, B TOM YHUCIE B
YacTH BBIJCJICHUS HanboJiee 3HAYMMbBIX M aKTyaJbHBIX MPOOJIEM IS albHEHIIIETO
u3ydyeHuss. OcoObIM yCIOBHEM KAu€CTBEHHOIO OCBOEHHS IHUCLMIUIMHBI SBISETCA
3¢ ¢deKkTUBHAs OpraHM3alus Tpyda, IO3BOJIONIAs PaCHpeleanTh YUEOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUU C TpaUKOM y4eOHOro mporiecca.

IIpyn moAroroBke K y4eOHBIM 3aHATHSIM OOyYaroIIMMCS IPENOCTaBISIETCA
BO3MOXXHOCTh ~ TOCEIIECHUS  KOHCYJbTAlMd  COTPYJHUKOB  MPOGECCOPCKO-
npenojasarenbekoro coctaBa CIIOI'DY cornacHo pacnucanuio, yCTaHOBIEHHOMY
B rpa()vke KOHCYJIbTallUH.

AyauTtopHass U BHeayJUTOpHass paboTa o0Oydyaroluxcsi JOJKHA OBITh
HanpaBJieHa Ha (OpMHUpPOBAHUE!

— (QyHIaMEHTAIbHBIX OCHOB MHPOBO33PEHUS oOyyJarommxcs 151
€CTECTBEHHOHAYYHOT'O NTO3HAHUS,

— 0a3uCHBIX 3HAaHUM, COOTBETCTBYIOUIMX HANpPaBJIECHUIO MOATOTOBKU U
3asiBJIEHHON mpodeccuoHanbHo 00JacTH, (OPMUPYIOLIUX IIEJIEBYI0 U
1po(hecCUOHATIBHYIO OCHOBY JUISI TIOJATOTOBKH KaJIpOB;

— mpodeccuoHaIbHBIX KOMIETEHLUUH OPUEHTHPOBAHHBIX Ha YJOBJIETBOPEHHE
NOTPeOHOCTEN phIHKA TPY/a,;

—  UHAMBUAYAJIBHON TPAEKTOPUHU MOCPEICTBOM OCBOCHHSI YHUKAJIBLHOTO Habopa
npo(eCcCHOHANBHBIX KOMIIETEHIIUI  JOMOJHSAIOMNUX KOMIIETEHTHOCTHYIO
Mozedb  OOydarollerocs, 3a CYeT OpHEHTAlUM Ha  KOHKPETHBIE
npodeccuoHaNbHbIE CIIEUANN3UPOBaHHbIE 00aCTH 3HAHUMN, ONIpeIeIIsieMbIe
IIPENICTABUTEISIMU PBIHKA TPY/a;

— METaHaBBIKOB OOYYalOLIMXCs, TAKUX KaK: KOMaHJHas padoTa W JIUJEPCTBO,
aHaJlW3 JTaHHBIX, [U(GPOBbIE HABBIKK, pa3padOTKa U peasu3alus MPOEeKTOB,
MEXKKYJIbTYPHOE B3aUMOJECHUCTBUE.

8. OCOBEHHOCTHU OCBOEHUA JTUCIHUIIJIMHBI IJ151 UHBAJIM/10OB
N J1nL C OTPAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

OOyyeHre OOYYArOIIUXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSMH 370POBBS
Ipd HEOOXOJIMMOCTH OCYIIECTBIISICTCS Ha OCHOBE aJalTUPOBAHHOW pabodeid
IpOrpaMMbl  C  WCIIOJB30BAaHWEM  CIICIIMAIBHBIX  METOJOB  OOydYeHUsS |
JTUIAKTHUECKUX  MaTepUalioB, COCTaBJICHHBIX C  y4eTOM  OCOOCHHOCTEH
NICUXO(U3HUYECKOTO PA3BHUTHS, HWHIUBUAYAJTbHBIX BO3MOXKHOCTCH W COCTOSHUS
3JI0POBbs TAKUX O0ydarommxcs (00yJaronerocs).
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B mensx ocBoeHus ydeOHOW MpOrpamMMbl TUCIUIUIMHBI HHBAIAIAMHU U
JUIIAMH €  OrPAHUYCHHBIMH  BO3MOXKHOCTSIMH  3J0POBbS Y HHBEPCHTET
00€ECIIeYNBAET:

— JUIS MHBAJMJOB M JIAIl C OIPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBbS I10
3pEHUIO: pa3MEIIeHUEe B JOCTYIHBIX I O0yYaroIIuXCsl, SBISIONUXCS CICITBIMA
WIA CJIa0OBUISAIIMMH, MECTaX M B QJalTUPOBAHHON (opme CcrpaBoOUYHOM
UHPOpMAIIMU O paCHUCAaHWHM Y4YeOHBIX 3aHATHH; TPUCYTCTBHE aCCHCTCHTA,
OKa3bIBAIOIICTO oOyuaroremMycs HEOOXOTUMYIO TIOMOIIIb; BBIITYCK
AITCPHATHUBHBIX (POPMATOB METOJMUCCKUX MATEPHAJIOB (KPYIHBIH IMIPUQPT HIN
aynuohane);

— JUISI ’HBAIWJIOB W JIMI[ ¢ OTPAHMYEHHBIMU BO3MOKHOCTSMU 3J0POBBSI T10
CIIYXY: HaJyIeKalIMMHU 3ByKOBBIMH CPEJICTBAMU BOCTIPOU3BEICHUE UH(POPMAIIUK;

— JId MHBAJIWAOB W JIMI[ C OTI'PAHMYCHHBIMH BO3MOKHOCTAMH 310POBbA,
HUMCIOIINX HapylmcHuA OIIOPHO-ABHUI'aTCIILHOTO alrrapara: BO3MOXHOCTB
6CCHpCHHTCTB€HHOFO A0CTYyIIa 06yqa10mnxc;1 B y‘{€6HBI€ IMOMCIICHU, TYAJICTHEBIC
KOMHATbl U APYTHC ITOMCHICHUA Ka(be):[pm, a TaKXKe Hpe6BIBaHI/Ie B YKa3aHHBIX
IIOMCIICHUAX.

OOGyuaronuecs U3 ynciaa HHBaIUI0B U jull ¢ OB3 obecrnieueHbl ne4aTHBIMU
U (uIm) DSIEKTPOHHBIMM  OOpa3oBaTeIbHBIMU  pecypcaMu B (opmax,
aJanTUPOBAHHBIX K OrPaHUYEHUSIM WX 370poBbs. OOpa3oBaHKHe OOYYAIOIIUXCS C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS MOKET OBITh OpPraHM30BaHO Kak
COBMECTHO C JpYrMMH OOYy4YaloIIMMUCS, TaK M B OTAEIbHBIX Ipylmnax WU B
OTJEJIbHBIX OpraHU3aIHsIX.
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®OH/J OHEHOYHbBIX CPEACTB

1.1 KoHTpOJIbHBIE BONIPOCHI U 33/1aHNUS K IPOMEKYTOYHOI aTTecTAlluU
1 CEMECTP

Bonpocbl K 3K3ameHy

1. OnpeaeneHne reomMeTpUYECKUX BEKTOPOB, /IMHEMHbIE Onepaunn, NMHENHO 3aBUCUMbIE U
IMHEHO He3aBUCUMble CUCTEMbl BEKTOpPOB, 6a3ucbl, KOOpAWHaTbl BEKTOpa, AEnCTBUA C
BEKTOPaMM B KOOpPAMHaTaXx.

2. CKanApHOe NponsBeaeHMe.

3. MpoeKuma BEKTOPaA Ha OCb U ee CBOWCTBA.

4. MpAMOYronbHble KOOPAMHATLI Ha NIOCKOCTM U B MPOCTPAHCTBE.

5. PaccTtoAaHMe mexay TOUKaMu, geneHne oTpesKa B 3aJaHHOM OTHOLUEHUW.
6. MonApHblie KOOPAMHATLI.

7. MpAMan IMHMA Ha NJIOCKOCTU: YpaBHEHME NPAMOM C YrnoBbiM KO3GOULMEHTOM, ypaBHEHME
NPAMOI NPOXoAALLElN Yepes ABe 33JaHHble TOYKM, obliee ypaBHEHWE NPAMOI Ha MIOCKOCTH,
ypaBHeHMe NPSMO B OTPE3Kax Ha OCAX.

8. YcnoBuA napannenbHOCTU U NepneHANKYAAPHOCTN 2-X NPAMbIX Ha MJIOCKOCTU, YO MeEXKAay
NPAMbIMM.

9. HKpuBble BTOpPOro nopAAKa: OKPYKHOCTb, 3AAMNC, runepbona. TleomeTpuyeckune
onpeaeneHuns, KAHOHUYECKME YPABHEHMA.

10. KaHOHMYeCKMNe ypaBHEHUA NPAMOM M NNOCKOCTU B MPOCTPAHCTBE.
11. MaTpuubl: onpeaeneHne maTpuLbl, pasmep MaTpuLbl, KnaccuduKauma MaTpuL,.

12. [leicTBUA Hag MaTPULLAMW: PABEHCTBO MaTpWUL, CYMMa M Pa3sHOCTb MaTpuL, Npov3BeseHue
MaTpULbl Ha YWUCNO, YMHOXEHWEe MaTpul, TPAHCNOHMPOBAHME MaTpULbl M €ero CBOMCTBA.
CUMMeETPUYHbIE MaTpULbI.

13. Onpegenntenn 2-ro u 3-ro nopsagKa. Cnocobbl UX BbIYUCAEHUA.
14. CsolicTBa onpeaenutenein.
15. BbluMcneHme onpeaenntenei pasnoxeHnem no ctpoke (cronbuy).

16. BbluMcneHue onpeaenvTenei CcBeAEHWEM K TPEYronbHOMY BMAY C  MOMOLLbIO
3N1eMeHTapHbIX NpeobpasoBaHuUi.

17. MuHopbl maTpuubl. PaHr maTtpuubl. PaHr matpuubl M AMHENHAs HE3aBMCUMOCTb CUCTEMDbI
BEKTOpPOB.

18. JInHelHaA 3aBUCMMOCTb U IMHENHAA HE3AaBUCUMOCTb CUCTEMDbI BEKTOpPOB.

19. ObpaTHaa maTpumua. Npr3HaKKM CyLLecTBOBAHNA 06PaAaTHOM MaTpuULbI.
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20. BblumMcneHne obpaTHOM maTpuubl C MOMOLLBIO 3n1eMeHTapHbIX npeobpasoBaHUt U ¢
NMOMOLLLbHO COHO3HOM (NpUCOeaUHEHHOWN) MaTpULbI.

21. MaTpunyHble ypaBHeEHMA.

22. KoopauHaTHas, BEKTOPHAA M MATpMYHAA GOpPMbl 3aMUCU CUCTEMbI IMHENHDBIX YPABHEHUN.
NccnepoBaHue cUCTEM NIMHENHDBIX YPAaBHEHWN.

23. Teopema KpoHekepa-Kanennn.
24. dopmynbl Kpamepa ana peweHns cCUCTeMbl IMHENHbIX YPAaBHEHUN.

25. PeleHWe CUCTEM /NMHEWHbIX YPaBHEHWI METOAOM 3/IeMeHTapHbIX Mpeobpa3oBaHuUii
(meTopom laycca).

26. OnpegeneHne cobCTBEHHbIX BEKTOPOB M COBCTBEHHbIX YMCE/T KBAAPATHOM MaTPULLbI.

27. NoHATHe o XapaKTepUCTUHECKOM MHOIo4Yi1eHe KBaApaTHOVI mMmaTpuubl.

anMepbl TUNOBbIX 3ap,aHMi51 pewaemMmbliX 3aaaud

1. B tpeyronbhuke ABC toukn P,Q u R ansiotca cepeannamu cropon AB, BC
n AC cootsetctsenHo u umetot koopauratel P(1;2), Q(—3;4), R(=2;5) . Haittn cymmy

KOOpAUHAT BePLUUHDI C .

2. Touku A(—l;Z) " B(Z;—l)—cepe,u,MHbl CMeXHbIX CTOPOH KBagparta. lNaowaab

9TOro KBagparta paBHa...

3. Haitaute paauyc okpyskHoctu, kacatoweica ocn OX 8 touke X = 2, ecam ueHTp

OKPY}KHOCTU NEXUT Ha npamoit Y = 4x 3.
o 2 2
4. Pagyyc okpyxHocTH, 3aganHoii ypasHennem X~ +10X + Yy =0, pasen...

5. HaTM HaummeHbllee M3 PaCcCTOAHUINA OT TOYKM A(Z;Z) 00 TOYEK OKPYKHOCTU

(x—8)" +(y—10)" = 36.

6. BewecTBeHHaa nonyocb runepbonbl, 3a4aHHON ypaBHEHMEM

25x2 —16Yy? = 400, pasHa...

14



7. Halgute pacctoaHue mexay ¢oKycamu 3AAunca, 3afaHHOTO  ypaBHEHWEM

144x% +225y% = 32400.

8. B npamoyronbHom TpeyronbHuke ABC  Touka C(—Z;—4)ﬂ3nﬂeTCﬂ BEPLIMHOIA

NPAMOro yrna, a TOYKa |\/|(3;1)—u,eHTp0N\ OMWCAHHOW OKO/MI0 3TOr0 TPEYroNbHUKA

OKPYHOCTU. TorAa KBagpaT AnuHbl ctoporbl AB ganHoro TpeyronbHmka paseH...

9. OagHa wu3 BEPLWUNH TpeyrosibHMKa CcoBnagdaetr C MNoJloCoOM I'IOI'IﬂpHOl‘;I CNCTemMbl

T
KoopamHaT. [ABymA ApYyrMMW BepLUMHAMMK ABAAKTCA TOYKU C KOOpPAMHATAMM 6,— | u

T
4, —— |, Torga naowandb 3TOro TpeyrosibHMKa paBHa ...

10. B I'IOI'IﬂpHOVI cncreme KoopauHat ogHa U3 BEPLWKUH napannenorpamma cosnagaet c

: . ¥4
NMOJIIOCOM O(0,0), AByma cocegHMmMn C Hen BeplmnHamMmn ABNAKOTCA TO‘-IKMA 4,— n

T
B (\/E, Z) HalauTe naowagb napannenorpamma.

11. [aHbl KoOpAMHaTbl BEPLIKUH TpeyroabHWUKa ABC : A(—4;6), B(—16;—18),

C (—14; 4). HaitauTe opamHarty Touku nepecederus sbicotbl CD u npamoit X =5.

12. HaitTn 3HaueHne napameTtpa A, NpM KOTOPOM TOYKa (a; 4;0) NeXUT Ha npamon,

NPOXoA4ALLEN Yepes TOUKY (1; 2;1) neprneHAMKyNapHO naockoctn X + 2y -z=0.

—

13. [JaHbl BeKTOpbI §=3T+5T—2k m b=1—)+K. Haittu ksagpar anuHbl

—

BeKkTopa d — 2b.

14. [laHbl ANMHbI BEKTOPOB: |a|=2, |b|=8 n yron mexay 3TMmu BeKTOopamun O =60°.
Haliaute |p|,echnp=a-b.
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15. Myctb & 1 D - eanHmuHble BekTOpDI (|§| =‘b‘ =l). M3BecTHO, 4TO ‘§+b‘ =15.

Toraa ckanapHoe npousseseHne (a’ —-2b ) . (35 + Zb) PaBHO ...

16. Mpu Kakom Hanbonbliem 3HayeHun A BeKTopbl ﬁz—4f+3]7+/1|2,

b=4i - BT + AK B3aumHo nepneHanKyNApHbI?

17. [Ona matmubl A=(3 5) 7 B=(2 1) HalTNU CYMMYy BCEX 3/IEMEHTOB
MaTpuLbl C= ZAT B.

18. Haitt cymmy anemeHnToB rnasHoit amaroHanu matpuusl C = A- B, ecan

2 1
1 2 3
A= , B=| 0 3.
4 5 6
-2 1

19. HaitTu paHr maTpuubl

1 0 0 -1
0 11 1
1 11

-1 0 0 1

20. Echv nopagok 6a3ncHOro MMHOpPa MaTpuLLbl A paseH Kk, To npwu

5 -7 2 3
1 0 4 6
A= 4 -7 -2 -=-3| uucno 7K +1 pasHo ...
14 -21 2 3
6 -7 6 9

21. ina cuctembl TpeX ypaBHEHWI C ABYMA HensBeCTHbIMK X, X,
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2X, +3X, =8,
2X, —X, =0,
10x, +3x, =16

Hamnbonbliee U3 yncen Xl’ X2, YA0BNETBOPAOLWNX aTon cncreme, paBHo ...

22. Mpu KaKMx 3Ha4yeHnax d cucTema ypaBHEHUN
X, —2X, + X3 + X, =4,
X, —2X, + X3 — X, =—1,
X, —2X, + X, +5X, =5

coBMecCTHa?

23. HaliT 3HayeHune napameTpa C, ana KkoToporo obuiee peweHne cUCTeMbl TMHENHbIX
YPaBHEHU

X, +2X, + 2%, + X, =1,
2% —1X, + X, — X, =2,
X, +3X, =X, +4X, =3

OpTOroHasbHO K BekTopy D = (2, 0, 2,1).

1 2
3 -3
24. [laHa maTpuua A=|4 1|u ABa BeKTopa X = ny= 5 . Hantu
a
2 5

3HauyeHue napameTpa a, npu kotopom sektopbl U = AX n V = Ay OPTOrOHa bHbl.

1 0 1
25. Hangute 3HauyeHue anemeHTa a33 MaTpuLbl A={0 2 1 , €C/I1 U3BeCTHO,
2 2 a,;

yTo I’(A)ZZ.
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26. HanmeHbluee cO6CTBEHHOE YMCNO MATPULbI paBHoO...

—6 -5

27. HaitTn Hanbonbluee cobeTBEHHOE 3HaYeHMe maTpuubl A,

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

28. [1na matpuubl A

A=

N N
N N
= O

HaliTn  cobcTBEHHbIN BeKTOpX:(Xl,XZ,X3), COOTBETCTBYIOWMA HAUMEHbLUEMY

cobcTBeHHOMY unc/y. B oTBeTe yKasaTb 3HadeHue Bbipaxeruna X, + X, +1

29. lna matpuubl A

2 -1 2
A=l 5 -3 3
-1 0 -2

Hantn CKanapHoe npounsseaeHue cobcTBEHHOrO BEeKTopa npn 3aA4aHHOM 3Ha4eHWUn
I'IpOM3BOl'IbHOl‘;1 noctosaHHoi C :1, cooTBETCTBYHOLWLETO HaI/I6OJ'IbLUGMy CO6CTBeHHOMy qynucny 1

sextopa b =(1,1,1).

1 -3 4
30. flana matpuua A=|4 —7 8 |. Haitaute 3HaueHue napametpa &, npw
6 7 7

KOTOPOM  BEKTOP x:(1,2,a) ABNAETCA  COBCTBEHHbIM BeKTopom matpuupl A,

COOTBETCTBYHOLLNM CO6CTBeHHOMy 3Ha4YeHUto ﬂ/ = 3
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2 CEMECTP

Bonpocbl K 3K3ameHy:

1. MHoxectBa ® onepauum Hag HUMK: OObEAWHEHME, NepecevyeHue, pPasHOCTb,
[ONOJIHEHMe.

2. ®yHKUMA M nocnedoBaTeNbHOCTb. [oHATME okpecTHOCcTM. Mpeaen GyHKUMK, npeaen
nocnefoBaTeIbHOCTMH.

3. Npeaen yHKUMKU. Buabl HeonpeaeneHHOCTeN.

4. OpHoCTOpOHHME npeaenbl. HeobxoAMmoe M AOCTaTOMHOE YCA0BME CyLLECTBOBAHMA
npegena GpyHKUMMK.

5. BeckoHeuHo masnible n 6ecCKoHeYHOo 60/bluMe BEIMYNHDBI U MX CBOCTBA.

6. OcHOBHble TeOpeMbI O Npeaenax.

7. 3ameuatenbHble npeaensi.

8. HenpepbiBHOCTb  GYHKUMM B TOYKe. HenpepbiBHOCTb OQYHKUMM Ha MPOMENKYTKE.

KnaccuduKkaums Touek paspbisa.
9. Teopema depma.
10. Teopema Ponns.
11.Teopema NarpaHxa.
12. PackpbiTne HeonpeaeneHHocTe. Mpasuno JlonuTans.

13. NpoussBogHaa ¢yHKuMn. Teopema o cBA3U AnPPEepPeHLUPYEMOCTU U HENPEPbIBHOCTM
bYHKLMN. TeoMeTpUYECKUI CMbICT MPOU3BOAHOMN.

14. Npasuna guddpepeHUMPOBAHUA CYMMbI, Pa3HOCTU, MPOU3BEAEHMA U YAaCTHOTO QYHKLMUNA.
Mpoun3BogHasA CNOXKHOM PYyHKUUK.

15. Tabanua npon3BoaHbIX OCHOBHbIX 3/1eMEHTaPHbIX GYHKLMIA.

16. NpusHak MOHOTOHHOCTU GYHKUMKU. HeobxoaMmoe M A0CTaTOYHOE YC/I0BUA JIOKaNbHOMO
aKcTpeMymMa GpyHKLMM O4HOM NEPEMEHHOMN.

17. Teopema o HanpasneHum BbINyKAOCTM rpadumKka GyHKUMKU. Heobxoammoe 1 A0CTaTouHoe
YCNI0BMA CYLLLECTBOBAHMSA TOYKM nepernba.

18. AcumnTtoTbl rpaduKka GyHKUMK.

19. YactHble npousBoaHble BbICIIMX NOpPAAKOB. Heobxoaumoe M O0CTaTOYHOE YC/I0BUA
CYLLLECTBOBAHMSA IOKA/IbHOTO 3KCTPEMYMa GYHKLMM ABYX MEPEMEHHbIX.

20. YacTHble Npon3BoaHble GYHKLMM ABYX NepemMeHHbIX. MpounssoaHas no HanpasAEHUIO U
rpafueHT.

21. NepBoobpasHan u HeonpeaeneHHbln MHTerpan. OCHOBHbIE CBOMCTBA HEOMpeae/IeHHOro
WHTerpana.

22. Tabnnua oCHOBHbIX MHTErPanoBs.

23. OCHOBHble METOAbl MHTErpMpoBaHuUA: TabNMYHOE WHTErpupoBaHME, UHTErpupoBaHue
NOACTaHOBKOMN, MHTErPUPOBaHME Mo YacTAM.

24. OnpepeneHHblt MHTerpan. MNaowanb KpusBoaMHenHon Tpaneumn. dopmyna HbloToHa-
NebHunua.

25. OcHOBHble CBOICTBa onpeaeseHHOro uHTerpana. Gopmyabl 3ameHbl NMepPeMeHHON U
WHTErpupoBaHMsA NO YacTaM B onpeaesieHHOM UHTEerpane.

26. HecobcTBeHHbIE MHTErpanbl.

27.MNoHatTve o  auddepeHumanbHOM  ypaBHeHMW.  OCHOBHble  onpedeneHus.
OnddepeHumanbHble ypaBHEHUA NEPBOro NopaaKa ¢ pasaenaowmMmnca nepemeHHbIMK.

Mpumepbl TUNOBbIX 3aAaHUI pellaeMblX 3a4a4:
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10.

11.

12.

13.

14.

nyere | ={1,2;3,4;5;6,7;8,9} — ynusepcanshoe mHomectso, u  3agaHo
A={1;2;3;4;5} . Haiiru anementsi gononHenus mHokectsa X , ecm nasectHo, uto
X\A={6;7;9}, An X ={1,3;5}.

HaiiTi cymmy Kosbduumentos nuneiinoi pynkumm T (X), ecm f (1) =3, f(2)=9.

Hangute AanvHy npomekyTKa, sasadwweroca obnactblo  onpeaeneHua  GyHKUUM

f(x)=v4x—x*-3.

Haliaute Hambosbluee oTpuuaTeNbHOe 3HaYeHWe napameTpa A, Npu KoTopom OyHKUMA

f (x) = 2070

Myctb oyHkuma T (x) onpepenena pns kawporo aelicteutenbHoro uucna X Kak

onpegeneHa npu X = 6.

HaumeHblee u3 yncen 3X u 10— 2X. Haittn Haubonblee 3HadeHne dyHkummn T (x) Ha

NPOMEKYTKE [0; 4] .

, b x> -1
Nyere X, #1w limx, =1 Haitu limy ,ecan y, = :
n—oo n—oo Xn -1
-4
i n+2
Haitv lim X, ecam X, = .
n— 2n-1

M3BecTHO, 4YTO npeaen nocaefoBaTeNbHOCTU {Xn}paBEH _2, M nocnenoBatesibHOCTb

2 o o
{Xn —4} He COAEepXKWUT Hynel. HalTM npepen nocneaoBaTesibHOCTU {yn} c obwmm

X> +5X +6
uneHom Y, = -
X, —4
. 3n®-2n*
Haiitn lim X, ecam X, = —
n—o n"+1
2
. X“ -9
Haittn lim y(X), ecnn y(X) = .
x>-3 V2X+T7 —~/x+4
—2X+5
. [ 3x+1
Nycrs A= lim| —— . Haimn IN A,
x>0\ 3X +4
5X —Xx*—25
HaiiT MaKcvmanbHylo AAMHY MPOMEXYTKa, Ha KoTopom oyHKuua Y =
X

BO3pacTaerT.

Halitu pasHOCTb MeXxay npupaleHnem Af n andodepeHumnanom df byHKLMK
2
f(X)=(2X—1) —1 81ouke X =1 npn Ax=0.1.

Mpeanpuatve npoussoaut X  eAuHUL, NPOAYKUMM B MecAl, W  peanusyer BeCb

1

npousBeAeHHbI 06bem NPoAyKUMU MO LEeHe P=35——X za eanHuuy. CymmapHble
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U3AepKuU npomssoacTtea coctasasaor K = —x2 +5x +328. onpegenuts npu kakom

obbeme npounsBoacTBa Npubbliab OyaeT MakCMManbHOM.

15. Mpamas y=kx+b ABnAeTcA aCMMMTOTOMN rpadmka
f( ) 3x2+4x+5

Touka (xo,yo) anHap,nemMT aTon npamoin. Hantu y,, ecnm xy=1.

16.Yepes TOYKY (-2;-1) nposejeHa KacaTe/ibHaA K
f(x) =2x>+x+ 1.

Touka KacaHua (xg;Yo). Hantu x4, ecnn yy>10.

T

4
16. Cocuntatb UHTErpan f6sin 4xdx.

5
17. CocumTaTb uHTerpan 2 j XSsin X2 dx.
NF
12
(X+D

3
18. Cocuntatb UHTErpan I
2

7
19. CocuntaTtb UHTErpan j \3/ X+1dx.
-1

In3

20. CocunTaTtb MHTErpan I 262X dx.
In2

21. Haitn nnowaab durypbl, KoTopan 3a4aeTcsi CUCTEMOM HEPABEHCTB:
—-1<x<2,

0O<y<x?-1.

22. Bbluncnutb naowaab purypbl, orpaHMYeHHoM rpadmKkamm 3aaaHHbIX QYyHKUURA y =

=2x—4.

dYHKUMM

napabone

(X_ 2)2r y

23. Hai1Tv 3Ha4eHMe YacTHO Npon3BoAHONM GYHKUMKU Z no aprymeHTy Y B Touke M g1 €Cm

5y°x .
Z:m, Mo(l,l)
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0%z

24. Haintn 3HayeHne cmellaHHOM NPoM3BOAHOM BTOPOro nopsaaKa dyHKUMKN Z B TOuKe

M,, ecau

7= In(x+ yz), M, (L1).

24. HaiiT 3HaYeHne YacTHOW Npoun3BoaHon GyHKUMK Z no aprymeHTy X B TOuKe M 01 €cm
2 .
Z :tg(xy ) M, (0;1).

25. HaiiT 3HaueHne GyHKUMM B TOUKe 3KCTpeMyMa Z = x2 + 2x + y2 + 4y + 1.

26. Haiitn Hambonbliee 3HauyeHne GyHKUMU Z(X, y)=2X2 +3y2 B 3aMKHyTOM obnactu,

orpaHuueHHoii npambimn: Y =—X+3, X = 0, y=0.

27. Haltn 3HayeHue nonHoro auddepeHumana oGyHKUMM Z = \/4X+ Y B Touke
M0(3;—3) npu AXZl,AyZ 2.

28. llyctb f(X, y)= X — XY . Hantn npoussogHylo ¢yHKUMM f(X, y) B HanpaBAeHUMU
sexkropa | =3I + 4] Brouke (0, —2).

29. BbIuMCANTb BEKTOP rpaamenTa GpyHKUMM f(x; y) B Touke M, ecam f(x;y) = x2 +y?2 + 3y —1
n M nmeet KoopauHaTel (-1; -1).

3 CEMECTP

BOHpOCbI K 9K3aMeHYy

1. CnyyaiiHble cobbiThA. Anrebpa cobbiTunii. Anarpammbl Iiinepa-BeHHa.
2. Yactota ©n oTHOcUTenbHada 4actota cobbiTuit. CBOMCTBA OTHOCUTE/NbHOM YacTOTbI.
CTaTmcTMyecKas BepOATHOCTb C/Ty4alHOro cobbITus.

3. AKcmomaTuyeckoe onpegeneHne BepoATHOCTMU. Cﬂe,CI,CTBVIFl M3 aKCUOM.

4. dopmyna KNaccMyecKkom BepoATHOCTHU.
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5. leomeTpunyeckas BepoATHOCTb.
6. IneMeHTbl KOMOMHATOPUKN: pPa3MeLLEeHUA, NePEeCTaHOBKM, COYETaHUA.

7. Teopema cnoxeHua BepoaTHOCTen. BepoAaTHOCTb XoTa 6bl 04HOro cobbITUSA.

8. YcnoBHaA BepOATHOCTb. Teopembl YMHOXEHUSI BEPOATHOCTEN. 3aBUCMMbIE U HE3aBUCUMblE
cobbITuA.

9. ®opmynia NONHON BEPOATHOCTH.

10. dopmyna baneca.

11. Cxema He3aBMCUMbIX UCNbITaHMN. Dopmyna bepHynnn.

12. lokanbHaAa v MHTerpaabHaa Teopembl Jlanaaca.

13. ®opmyna lMyaccoHa.

14. [ucKpeTHasa c/Ay4amHaa Be/IMYMHA: oOnpeaeneHne, 3aKOH pacnpegeneHusa, OQyHKUmA
pacnpeaeneHuna, YNCN0Bble XapaKTEPUCTUKN.

15. bBuHommnanbHOE pacnpegeneHume.

16. HenpepbiBHaa cnyyanHas BenAuMuMHa: onpegeneHune, ¢GyHKUUA pacnpedeneHua u eé
CBOWCTBA.

17. NnoTHOCTb pacnpeneneHns HENPepbIBHOW CAYyYaMHOW BEANYMHbBI, CBOMCTBA MJIOTHOCTU
pacnpegeneHus.

18. Yncnosble xapaKTEPUCTUKN HENPEPbLIBHOM CAYyYaMHOM BENUYUNHBI.

19. MaTtemaTnyecKoe oXKungaHue 1 ero CBOMCTBa.

20. Aucnepcusa 1 cpegHee KBaapaTUYecKoe OTKIoHeHMe. CBoMCTBa AUCNEPCUMN.

21. PaBHOMepHOE pacnpegeneHue.

22. HopmanbHbI 3aKOH pacnpeaeneHns HENpPepbIBHOM C/ly4aiHON BeNMUYMHBI. BeposTHOCTb
nonagaHua B UHTEpBan.

23. MpaBnNOo «TPEX CUTMY.

24. 3aKoH bonblKMX Yncen: HepaseHcTBO YebbiweBa, TeopemMbl Yebblwesa, bepHynnu,
NanyHoBa. [paKTUYeCcKnit cMmblich.

25. lsymepHaa AUCKpeTHaA cyvaiiHaa Be/IMYMHA: 3aKOH COBMECTHOIO pacnpeaenenus,
YaCTHble 3aKOHbI pacnpeseneHmna KOMMNOHEHT, YCN0BHbIE 3aKOHbI pacnpeaesieHnA KOMMOHEHT.
He3aBMCMMOCTb Cy4YaiiHbIX BEINYNH.

26. YncnoBble XapaKTEPUCTMKU CUCTEMBI CIy4anHbIx BenndmH. Koppenauua. KospdpuumeHT
Koppensauun. CBonctea KoadpdunumeHTa Koppenaunmn. HesasncumocTb 1
HEeKoppeanpoBaHHOCTb.

27. TeHepanbHas M BbIOOPOYHAA COBOKYMHOCTU. MOAUIOH 4YacTOT (OTHOCUTENbHbIX YacToT),
rMcTorpamma.

28. BbibopouHaa pyHKuMA pacnpeneneHums.

29. ToyeyHan oLEeHKA HEM3BECTHbIX NAapPaMeTPOB pacnpeneneHma: obuas NocTaHOBKA 3a4aum,
CBOWCTBA CTAaTUCTUYECKMUX OLLEHOK (HECMELL,EHHOCTb, COCTOATE/IbHOCTb, 3GdEKTUBHOCTb).

30. BbibopoyHas cpenHAa KaK ToYeYyHan OLEeHKa HEeM3BECTHOro MaTeMaTUYEeCKOro OXMAAHUA,
CBOMCTBA.

31. BbibopouyHas Aaucnepcua (onpeaeneHve, CBOWCTBA), MWCMpaB/ieHHaa BblbopoyHas
avcnepcumsa.

Mpumepbl TMNOBbLIX 3aA4aHUI pellaembixX 33434
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1. MycTb A n B— Npon3BO/bHbIE Cy4alHble cobbiTMA. OnpeaennTb COBMECTHbI NN HET
cobbitna AB v AB.

2. NycTb () — NPOCTPaAHCTBO 3/1IEMEHTAPHbIX UCXOA0B C/Iy4alHOro aKcnepmumeHTa ¢ 12
PaBHOBO3MOXHbIMU Ucxodamu Q = {wq, ..., W12 }. CoBLITUIO A BNAroNPUATCTBYIOT UCXOAbI
W3, Wy, Wg, W11 , COOBITUIO B - W1, Wy, Ws, W5, W9, W11-

CocuutaTtb BEPOATHOCTU Caeayrwmnx cobbITHM:

1) P(AB)

2) P(A+B)

3) P(A[B)

4) P(B|A)

5) P(A)
3. [1Ba cTpenKa genatoT No 04HOMY BbICTPeny B MULIEHb. BepoAaTHOCTL NnonagaHuA Ana nepsoro
n3 Hux — 0,8, ana sToporo — 0,9. CocumTaTb BEPOATHOCTU CAEAYHOLMX COObITUNA:

1) BEPOATHOCTb TOrO, YTO XOTb KTO-TO U3 CTPE/IKOB HE NOMNaAET B MULLEHD;

2) BE€POATHOCTb TOrO, YTO B MULLEHDb nonagéTt To/NIbKO OAUH N3 CTpenkos.

4. B KoHTeliHepe 8 H6aTapeeK, pOBHO NOMIOBMHA M3 HUX - HeucnpasHble. Mo ogHoMy Hayrag, 6e3
BO3BpaTa M3 KOHTeMHepa U3BaeKatoT Tpu HaTapeinkn. HaTn BepOATHOCTb TOrO, YTO CPeaU HUX
€CTb HeucnpaBHble.

5. MoKynatenb npuobpen Tenesu3op U XONOAUAbHUK. BepoATHOCTb TOro, YTO B TeyeHue
rapaHTUIMHOro CPOKa TeNneBn3op He BbliaeT us ctpos 0,7; ANA XON04UNbHUKA 3Ta BEPOATHOCTb
paBHa 0,8. HallTu BepOATHOCTb TOrO, YTO XOTA 6bl OAHA M3 NPUOOPETEHHDLIX BELLEN BbIAEPHKUT
rapaHTUMHbIN CPOK.

6. AGOHeHT 3abbin nocnegHue Tpu undpbl TenepoHa M HabupaeT Homep Hayaady. Haitu
BEPOATHOCTb TOrO, YTO OH C MEepBOro pas3a HabepeT BepHbIN HOMEpP, eCIM OH MOMHUT, 4YTO TPU
nocnegHue unopbl PasanYHbl U CPEAUN HUX HET HYNA.

7. Tpu cTpenka CTpenaAwT B LeNb NO 04HOMY pasy KaxKablih. BepoaTHOCTb nonagaHua B UEenb
AnA nepsoro crpenka pasHa 0,8, ana sToporo — 0,9, ana tpetbero — 0,85. HaliTM BEPOSATHOCTD,
4TO B pe3y/bTaTe 6yaeT pOBHO OAHO NonajaHue.

8. BepoATHOCTb TOrO, YTO B TEYEHME rofa BOAONPOBOA NOTpebyeT peMoHTa O4MHAKOBA U paBHa
0,3. Ha yyactke 4 BOAONPOBOAA OAMHAKOBOWM CUCTEMbI M CPOKOB 0bOCNy»KMBaHMA. Hantm
BEPOSTHOCTb TOr0, YTO XOTA Obl OAMH NOTPEbYeT pEMOHTa.
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9. [Ba KoHTponepa OTK nposepsatoT usgenua. Mepsomy AocCTaeTca ABe NATbIX, BTOPOMY - BCe
OCTa/ibHble. BepoATHOCTb A0NyCcTUTb OWNOKY AnsA nepsBoro KoHTponepa - 0.3, ana sToporo - 0.1.
Hantn BepoaTHOCTb owmnbKkmn OTK.

10. B BblUMCAUTENBHOM NabOPATOPUM MMEIOTCA LWECTb KNaBWULWHbLIX aBTOMATOB M 4eTbipe
no/yaBToMaTta. BepoATHOCTb TOro, YTO 3a BpemsA BbINOJIHEHUS HEKOTOPOro pacyeTa aBTOMaT He
BbIAET M3 cTpos, pasHa 0,95; gna nosnyaBTomaTa 3Ta BeposTHOCTb paBHa 0,8. CtyaeHT
NPOM3BOAMT pacyeT Ha Hayrag BblbpaHHOW MalwuHe. HalTM BepoATHOCTb TOro, 4YTO A0
OKOHYaHMA pacyeTa MallMHa He BbIAAET U3 CTPOA.

11. BepoATHOCTb TOro, YTO CTyAeHT A pewuT 3agadyy, paBHa 1/2; ana cryaeHta B aTa
BEPOATHOCTb paBHa 1/3. BbI3BaHHbIM Ha yAayy CTyAEHT pelwun 3agadvy. KakoBa BEpOATHOCTb
TOro, 4T0 370 6bIN A?

12. B nupamuge 10 BMHTOBOK, M3 KOTOpPbIX 4 C ONTMYECKMM NpuLenom. BepoatHocTb Toro, 4to
CTPENOK NOPa3nT MULLEHb MPU BbICTPesie U3 BUHTOBKU C ONTUYECKMM npuuenom, pasHa 0,95; gna
BMHTOBKM 63 ONTMYecKoro npuuena 3ta BepoATHOCTb paBHa 0,8. CTpenok nopaswi MULLIEHb U3
Hayraz B3ATOM BUHTOBKW. YTO BEpOATHEE: CTPEIOK CTPENAN U3 BUHTOBKM C ONTUYECKMM NPULLESIOM
nnn 6e3 Hero?

13. MpousBeaeHHble MOLHOCTU Tpex LWBenHbIX pabpuk oTHocsaTcs Kak 1:3:5. lMpoueHT bpaka
nsgennii Ha ¢abpukax paseH cooTBeTctBeHHO 10%, 15%, 20%. KynneHHoe usgenne okasanocb
6pakoBaHHbIM KakoBa BEpPOATHOCTb TOrO, YTO 3TO U34EeNNe U3FOTOBIEHO HA BTOpon pabpuke?

14. backeT60oA1CT NonagaeT MAYOM B KOP3MHY NpM 04HOM BpocKe ¢ BeposaTHOCTbIo p=0,8.
HaiTh BEPOATHOCTb TOrO, YTO M3 NATU BPOCKOB POBHO B YETbIPEX CAyYaAX Npousonaert
nonagaHue.

15. B cembe nATepo aetei. HaliTu BEpOATHOCTb TOrO, YTO cpeaun AeTei 6onee ABYX MaNbyMKOB,
€C/IN BEPOATHOCTb POXKAEeHMA Mmanbumka 0,51.

16. lucKkpeTHan cnyyaiiHas BeniinHa X 3a4aHa 3aKOHOM pacnpeefieHuns:

P,

0.2

0.4

0.1
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Haiiante HemsBecTHyto BepOATHOCTb [),, MaTemaTMUeCKOe OXKMaaHKe n cpefHee

KBagpaTtn4yecCckoe OTK/I0OHEHUE.

17. CnyyaniHaa BennymHa X 3agaHa pagom pacnpegeneHuns

Xi -3

0,08

0.07 0.1 0.16 0.21 0.05 0.13

CoctaBuTb GyHKUMIO pacnpeaenenuns F(x) n HauepTuTb ee rpaduk.

18. Ha nyTv cnepoBaHus aBToMallmHbl 4 cBeTohOpa, Ha KarkAOM M3 KOTOPbIX OHa MOXKET
OCTaHOBUTbLCA C BepoATHOCTbIO 0,4. MocTpounTb pAg, pacnpeaeneHnsa cnyvyaitHom BennymHbl X —
yncna ceetopopoBs, NPOMAEHHbIX ABTOMALLUMHOM 40 NepBoi ocTaHOBKU. Hantn M(X), D(X).

19. HenpepbiBHan cny4yaliHan BeMUYMHA X 3a4aHa PyHKUMEN pacnpeaeneHus:

e

F(x) =

0,

1, 1
_X -—,
37 3

1

x<1
l<x<2.

X> 2

Halitu: 1) MnoTHOCTb pacnpeaeneHmns BeposTHOCTEM f (X); 2) MatemaTnyecKkoe oxuaaHue

M(X), n gucnepcuto D(X ); 3) BepoAaTHOCTb NOMagaHUA CAy4alHOM BENMYUHBI B MHTEpPBan

(-1 2).

20. HenpepblBHaA cyvaitHasa BeinunHa X 3adaHa GyHKUMen pacnpeaeneHus:

F(x)=

0,
1
—X -1
ZJ_

L

Xx<4
4<x<16.
X>16

Halitu: 1) MAoTHOCTb pacnpeaeneHmns BeposTHOCTEM f (X); 2) MatemaTtnyecKkoe oxuaaHue

M(X), n gucnepcuio D(X ); 3) BepoATHOCTb NOMagaHuA CAy4yalHOM BEIMYUHBI B UHTEpPBAN

21. CnyyanHaa BeIMYMHA 3a4aHa NIOTHOCTbIO pacnpeseneHus
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‘ V4
pn x < — 5

©
2

f()=< Ccosx, npu —Z<xs< 2,
2 2

Va
\O, npu x > E

Halitn 1) KoadduumenT C; 2) yHKumio pacnpegenenma F(x); 3) M(X), D(X);

4)P(ZSXSZJ.
4 2

22. HenpepbIBHaA c/yYaiHasa BennunHa X MmeeT paBHOMEpPHOe pacnpeaeneHue Ha otpeske [0; 5].
3anucatb F(x) n HauepTuTb ee rpadumk. Hantn M(X), o(X),

P(3<X<7).

23. HenpepblBHaA ciy4yaiHas BesiMuMHa X pacnpegeneHa no paBHOMepPHOMY 3aKOHY

Ha oTpeske [0; 5]. Haitn M(X), D(X), a(X); P(2<X<5)

24. CnyyaHas BesnymHa X pacnpeseneHa HopmasbHO. M3BecTHo, YTto P(X > 20) = 0,7, P(X >
40) = 0,6. Hantn napameTpbl a U o pacnpeaeneHua X.

25. [laH 3aKOH pacnpeaeneHuns cMcTeMbl ABYX CyYalHbIX BEIUYUH:

Haintn M(X-3Y)

26. [laH 3aKOH pacnpeaeneHuna CMCTeMbl ABYX CNYYalHbIX BEUYNH:
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2 ‘0.2 ‘ 0.1 ‘ 0.1

Haiitu D(4X-3Y)

27. lNo pe3ynbTaTam CTaTUCTUUYECKUX UCCAeA0BaHUM MOCTPOEHA ITMCTOrPaMma OTHOCUTESTbHbIX

YacCToT:

041]....
0.3

0.21....}.........

01 ... ) I—I

-0.5 0 05 1.5 2.5 3.5

Xy

rae fi - OTHOCUTENIbHAA 4aCTOTA BAPUAHT, NONaBLWUX B i-n NPOMENKYTOK, h - AN1VHA YaCTUYHOTIO

nHTepBasa. Haintn BbIBOpOUHYIO CpeaHioto.

28. Halitn koaddnumeHT Koppenaumm mexagy X u Y, ecnv npm 20 ncnbitaHMAx
COOTBETCTBYHOLME NAPbl 3HAYEHUI HabAAANNCH CO CneayoWUMN abCOMOTHBIMM YaCTOTaMMU:

X 0 2 4
Y
-1 0 0 6
0 0 3 5
1 6 0 0

29. MpoBepuTb rMNOTE3Yy O HOPMaJIbLHOM pacnpeaeieHNUN reHepasbHOM COBOKYMHOCTU MO
BbIOOpPKE, MCMob3ya KpuTepuit MpcoHa npu yposBHe 3HadnumocTtun 0,05

X 2 3 4 5 6 7 8
n 1 3 7 10 6 2 1
4 CEMECTP
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Bonpocbl K 3K3amMeHy:

1. dopmynmnposka obuieit 3agaunm AMHEMHOro nporpammupoBaHMa. MaTemaTuyeckue
MOAENN SKOHOMMYECKMX 3aAay: 3aZa4ya NPOU3BOACTBEHHOrO NJIaHMPOBaHMA, 3a4a4a o
anere.

2. Tpaduyeckuit metos pelieHna AsymepHoi 3aaaum /M.

3. O6uwasn, cTaHaapTHaA M KaHoHM4YecKas 3agauv JIN. NpusegeHune obuiein U cTaHAapPTHOWM
3aga4 J1M K KaHOHUYeCcKoOMY BMAy.

4, AI'II'OpMTM cnmnneKkc-metoaa. TabnunyHas peannsauma cMmnaekc-metoaa. nOCTpOGHMe
nepBoro onoOpHOro njaHa.

5. Cumnnekc-metog,. lMepexod K HOBOMY YAy4YLWIEHHOMY OMOPHOMY nNAaHy. Kputepuid
ONTMMaNIbHOCTW OMOPHOTO NAaHa.

6. Cumnnekc-metos.  lMpusHakM  0cobblX  CAY4aeB:  BbIPOXKAEHHOCTb,  Hajuuue
aNbTepPHATUBHbIX PeLleHUi, OTCYTCTBME PeLUEHMA.

7. Cumnnekc-metog,. M-meTtoa unm metog 60bwmnx Wwtpados.
8. [BoiicTBeHHas 3aaauva /1M, npaBuaa ee NOCTPOEHMUA.
9. Teopembl ABONCTBEHHOCTY.

10. NocTaHoBKa TpaHCI'IOpTHOl;'I 3a4a4n N ee martemathdyecCkaa moaesb. nOCTpOGHMe
HA4a/IbHOro ONMNOPHOro nyaaHa TpaHCI'IOpTHOﬁ 3a4a4n: MeTo CeBepo-3anagHOro yrna m
mMeTo HaUMEHbLLEM CTOMMOCTH.

11. OtkpbITble TPaHCNOPTHbIE 334a4K.

12. TpaHcnopTtHan 3agayva. Mpasuna nepexoga K HOBOMY YyHLIEHHOMY OMOPHOMY MAaHYy.
KpuTtepuii onTMManbHOCTM ONOPHOrO NiaHa.

13. TpaHcnopTHas 3agava ¢ AONONHUTEIbHLIMU YC/I0BUAMM.

14. MatpuyHble urpbl: NOCTaHOBKA 3a4a4yM M OCHOBHble MOHATUA. MaTpuuHas urpa c
HyneBo CcymmoWn. [MPUHUMN MUHUMMaKca. PelleHWe MaTPUYHOM Wrpbl B  YMUCTbIX
cTpaTerusx.

15. PeweHre maTpuMyHOM Urpbl B CMELLAHHbIX CTpaTerusax. Kputepuii ONTMManbHOCTU
cTpaTtervm.

16. F'paduyecknit meToq, peleHna Urp ¢ NIaTEXHbIMM MaTPULEAMKN PasMEPHOCTU 2Xm UK
nx2.

17. PelwweHne maTpUUHbIX UTP NyTEM NMOCTPOEHUA Napbl A4BONCTBEHHbIX 3a4a4 J1M1.

18. MNoctpoeHune ceTn npoeKkrta. KpUTUUECKMIA NyTb, BpEMA 3aBepLIeHUsA NpoeKTa. Pesepsbl
cobbITuin, pe3epBbl paboThbl.

Mpumepbl TUNOBbIX 3aAaHUI pellaeMbiX 3a4a4:
L. [aHa 3aga4a NMHENHOro NPorpaMmmMmnpPoBaHKnA:
f (X) =X +3%, > min;
2X, + X, 29,
3%, — X, <6,
X, 20, X, 20,

1) HaliTn onTManbHbIV NAaH U ONTUMasibHOE pelleHne rpaduyecknm cnocobom.
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2) HaiT npepenbHO A[ONYyCTUMble YyBENMYEHMA AedULMTHBIX PEecypcoB W npesenbHo
A0NYCTUMbI CHUNKEHMA HeaMULUTHBIX PECYPCOB, ONPEeAENUTb LLEHHOCTU PECYPCOB.

3) Hailtm npegenbl M3mMeHeHMA KO3IGOUUMEHTOB UeneBor ¢yHKUMM, He npuBoAAliMe K
M3MEHEHMIO ONTUMANIbHOIO 3HAYEHUA LLeNeBON GYHKLUN.

4) HaiTn onTMmanbHbI NAQH U ONTUMANbHOE peweHne CMMmnaekCc-metToaom.

5) [MocTpouTb [ABOWCTBEHHYIO 3a4adyy W HaWTU €€ pelleHue, WCNoab3ya TeopeMmbl
[ABOMNCTBEHHOCTW.

Il. JKcnepumMeHTanbHan nabopaTopma «DBEHTa» B KayecTBe HoBellel pa3paboTku
Hayana BbINyCK M NPOAAKY ONbITHOM NapTMM 06pa3LLOB — Kpema A1 bbicTporo pocTa
HOTTel M Kpema A/1A Tena, CnocobCTBYIOLLEro CHUMKEHUIO Beca. [NsA M3rotoBaeHuA
KaXAoro YHWKaZbHOTO Kpema MCMo/ib3ylTCA aKTUBHblE BellecTBa — rManypoH,
Kapbonon M annaHTouH (oCTanbHble UHFPeaMEHTbI UMEIOTCA B U36bITKe). MOCKONbKY
napTusa ABAAETCA ONbITHOM, AHEBHOM 3anac pecypca HeBenWK. 3aTpaTtbl KaX4oro
pecypca Ha M3rotosneHue ogHoro ¢GaakoHa Kpema, NporHosupyemas npubbiib oT
NpPoAasku o4HOro ¢paakoHa Kpema 1 KOIMYeCTBO PecypcoB, KOTopbiMu nabopaTopus
pacnonaraet Ha 1 aeHb, NpuBeAeHbl B Tabaunue:

Pecypc Kpem 0nsa Hoemeli, 2 | Kpem 0518 mena, 2 JlHesHoOU 3anac
pecypca, 2

vanypoH 1 1 5

Kapbonon 2 3 12

AnnaHTouH 1 5 15

Mpunbbins, y.e. 5 6

HeobxoaMmo CcOCTaBUTb [AHEBHOW MNJaH BbINyCKa NPOAYKUMU, TMNpPU  KOTOPOM
nabopaTtopus NOAYYUT HanbobLLYIO NPUBbLIND.

1) HaliTn onTMManbHbIM NAAH U ONTUMaNbHOE pelleHne CUMMNNEKC-MeTOA0M.

2) HaiTu npegenbHO AONYyCTUMble YyBenuMYeHUAa AePUUMTHbIX PecypcoB W npeaenbHo
AONYCTUMbIE CHUMKEHUA HeAUDULIUTHBIX PECYPCOB, ONPEAENUTL LLEHHOCTU PECYPCOB.

3) Hatm npegenbl M3mMeHeHMA KO3IGOUUMEHTOB UEeNeBOM ¢YHKUMM, He npuBoAAline K
NM3MEHEHUIO ONTUMANIbHOTO 3HAYEHMA LeneBom GyHKLNUMN.

4) TlocTpouTb [BOWCTBEHHYI 33a4adyy W HaUTM €€ pelleHWe, WCNoJb3ya TEeOPEMbI
ABOMCTBEHHOCTH.

5) HailTu onTMmanbHbIA NAaH U ONTUMANbHOE pelleHne ABOMCTBEHHOM 3a434M rpaduyeckmum
cnocobom.

3adaHue 2: Kaxkapi BapMaHT KOHTPOJIbHOM BKAKOYaeT 5 3a4aHui, KoTopble TpebytoT ynciosoro
oTBeTa M 06A3aTeNIbHOro NPUBEAEHUA NPABU/IBHOIO pewweHuns. Kaxkgoe 3agaHme oueHMBaeTcA B
6 6ann0B. Takum obpasom makcMmanbHoe Konnyectso H6annos 3a TecT pasHo 30.
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MwuHMManbHOEe KonnyecTso 6annos, He0b6XxoAMMOE ANA CAAYMN KOHTPOIbHOM TOYKM, COCTaBNAET
17.

YCNoBUA OTKPLITOM TPAHCMOPTHOM 3a4a4M 3a4aHbl Tabaunuen

MH b =5 b, =5 b, =10

no

a, =15 2 3 5

a, = 6 8 4
a;=7 |8 9 1

1) NocTpoiTe oNTUManbHbIM NAaH NepeBo3oK X *, N0 KOTOPOMY NOTPEBHOCTU BCEX MYHKTOB
Ha3HayeHua 6yayT yA0BAETBOPEHbI, HANAMUTE ONTUMA/IbHYH CTOMMOCTb NEePeBO30K f(X ™).

2) HailguTe NyHKT OTNPaBAEHMA, B KOTOPOM MPY 3TOM OKaXeTcAa Hanbonbluee KOUYECTBO He
BbIBE3EHHOTO rpy3a. B oTBeTE yKaXKuTe 3TO KO/IMYECTBO rpy3a.

**
3) MocTpoiiTe ONTUMabHbIN MAaH NEPeBO30K X NpU AOMOSHUTENBHOM YCIOBUM: BECh rPY3
13 NepBOro NyHKTa OTNPaBAeHUA AO/IKEH BbiTb BbiBe3eH. HailguTe onTMManbHyH CTOMMOCTb
nepeso3ku f(X*).

[laH ceTeBOM rpadMK HEKOTOPOrO NPOEKTA, BPEMA Hayaa KOTOPOro PaBHO HYAHO.

1) Hal'Tn KpUTUYECKUI NYyTb NPOEKTA U MUHUMANIbHOE BPEMS, 32 KOTOPOE MPOEKT MOXKET ObITb
OCYLLLECTB/IEH.
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2) HaliTn paHHee Bpems T6p HacTynneHus cobbiTua 6.

BbINO/NIHMB BO3MOXKHble ynpouweHnA naaTeXxHomn MaTpuUubl

3 5
4

4

pelmnTe Urpy B CMeLIaHHbIX cTpaTternsx/

6
2 5 1 2
3

2 3
-3 -2

4 1

1) Haﬁ,a,MTe OonNTMasibHble CMeLlaHHble CTpaTernm Nnepsoro 1 BTOPOro Urpokoes.

2) Haliaute ueHy urpoi.

1.2 TeMbl IUCbMEHHBIX PadoT

PaGoueit nporpaMmoii AMCUUIUIMHBI HE IPELyCMOTPEHO.

1.3 KoHTpOJIbHbIE TOYKH

Homep koHTpOJILHOI
TOYKH

T KOHTPOJILHOI
TOYKH

Croco0 nposenenust

Homepa Tem

1

Tect

C IIOMOILIBIO
TEXHUYECKUX CPEJCTB
1 MH)OPMALIMOHHBIX
CHUCTEM

Tect

C IIOMOILIBIO
TEXHUYECKUX CPEACTB
1 MH)OPMALIMOHHBIX
CHCTEM

3-9

Texyniuii KOHTPOJIb

C IIOMOILIBIO
TEXHUUYECKUX CPEJICTB
1 MH)OPMALIMOHHBIX
CHCTEM

1-9

Tect

C TTOMOIIBIO
TEXHUYECKUX CPEACTB
1 HH)OPMAIIMOHHBIX
cUCTeM

10-13

Tect

C IOMOIBIO
TEXHUYECKUX CPEACTB
1 HHHOPMAIIMOHHBIX
CHCTEM

14-16

Texymuit KOHTPOb

C TIOMOIIBIO
TEXHUUYECKUX CPEICTB
1 WH(OPMAITIOHHBIX

CHCTCM

10-16
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7 Tecr C TIOMOIIIBIO 17-18
TEXHUUYECKUX CPEICTB
1 WH(OPMAITIOHHBIX
cucTeM

8 Tect C TTOMOIIBIO 19-23
TEXHUYECKUX CPEACTB
1 HH(OPMAITIOHHBIX
CHCTEM

9 Texymuit KOHTPOJIb C TTOMOIIBIO 17-23
TEXHHYECKUX CPEIICTB
1 HH(OPMAITIOHHBIX
CHUCTEM

10 Tect C IOMOIL[BIO 24-26
TEXHUYECKUX CPE/CTB
1 “H(HOPMAITIOHHBIX
CHUCTEM

11 Tect C IIOMOIILIO 27-29
TEeXHHUYECKUX CPEJICTB
1 THPOPMAITHOHHBIX
CUCTEM

12 Texy1uit KOHTPOIb C TIOMOIIBIO 24-29
TEeXHHYECKUX CPEJICTB
1 THHOPMAIIMOHHBIX
CUCTEM

1.4 JIpyrue 00beKThI OLICHUBAHUSA

PaGoueit nporpaMmoii AMCUUIUIMHBI HE IPELYCMOTPEHO.

1.5 CamocrosiTesqibHasi padoTa 00y4aronerocst

HaunMeHOBaHUSI CAMOCTOSITEIbHON PadoThI Homepa Tem
BrInonHeHne JOMaIIHUX 3a1aHui 1-29
IlonroroBka K 3K3aMeHy 1-29

1.6 IIIka/1a oneHMBaHUA pe3yJbTaTa

[IIkanbl OLICHUBAHUS W MPOLIEYPbl OLICHUBAHUS PE3YIbTATOB O0OyUEHHUS MO
AUCHUIIMHE  periameHTupytorcss [lonokeHneM O  TeKylleM  KOHTpOJIE
YCIEBAEMOCTH U MPOMEKYTOYHOM aTTECTal[MU OOYyYalolMXCs IO MporpaMmmam
BbIcHIero oOpa3zoBanus u [lonoxkenneM o 0amILHO-PEUTUHTOBON CUCTEME.

Jns  oueHku chOPMUPOBAHHOCTH PE3yibTaTOB OOYYEHHS IO JUCHUIUIMHE
UCITOJIb3YETCS 0AIJIBHO-PETHHIOBAasI CUCTEMA YCIIeBAeMOCTH 00y4ar0MXCH !

@opMOil HUTOrOBOrO0 KOHTPOJS MO AWCHUIUIMHE SIBIIIETCA 3K3aMeH (Wiu
nudpepeHIMpPOBaHHBIN 3a4eT), UTOTOBasl OIEHKa (OPMHUPYETCS B COOTBETCTBUU
CO IIKaJIOH, MPUBEICHHON HIDKE B TAOIUIE:

basubl Onenka
<=54 HEYI0BJIETBOPUTEIILHO
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55-69 YJOBJIETBOPUTEIHHO

70-84 XOpOLIO

>=85 OTJIMYHO

HIkana oueHuBaHus pe3yjabrara

2 (6amr mo 54)

JemoHCTpHpyeT HeToHNMaHue TpodaemMbl. MHOTHE TpeOOBaHuSs, MPENBABISEMBIE K
3a/IaHUIO HE BBHIMOTHEHBI.

JleMOHCTpUpyeTCs IEPBUYHOE BOCTIpUATHE MaTepraiia. PaboTa He3akoHUCHA ¥ /WK
9TO TUIAarHar.

3 (6ann 55-69)

JemMoHCTpHpyeT 9acTHIHOE MOHUMaHue Tpo0eMbl. boasmrHCTBO TpeOoBaHHH,
MPEABSBISIEMBIX, K 33JaHUIO BBITIOTHEHBI.

Bnanenue snemMeHTaMu 3aJaHHOTO MaTepuaia. B OCHOBHOM BBHIIIOJIHEHHBIN MaTepuail
MTOHATEH M HOCUT IEIOCTHBIA XapakKTep.

4 (6ayn 70-84)

JleMOHCTpUpYeT 3HAUYUTENBHOE IOHUMAaHKUE IPOOJIeMbl 0003HAUYCHHOW JUCIIUTITHHOM.
Bce TpeboBaHus, IpeabsBIseMbIC K 3a]JaHHUIO BBITIOJTHCHEI.

CopaeprxaHue BBITOJHEHHBIX 3aJaHUN PACKPBITO U PACCMOTPEHO C Pa3HbIX TOUEK
3pEHHUSL.

5 (6axut 85-100)

JeMoHCTpUpYET MOJTHOE MOHMMaHue podsieMbl. Bee TpeboBanus, MpeabsBisieMble K
3aJaHHUIO BBIIIOJIHCHBEI.

ITponeMOHCTPUPOBAaHO YBEPEHHOE BIIAJCHUE MaTEPUATIOM AUCLUIIIIHHBL
BrimosnHeHHBIE 3aJaHrd HOCAT HCJIOCTHBIX XapaKTCP, BBIIIOJIHCHEBI B ITIOJTHOM 06’LGMC,
CTPYKTYPHPOBAHbI, IPEACTABIEHBI Pa3IMYHBIE TOYKH 3PEHHUS, IPOAEMOHCTPUPOBAH
TBOPYECKUHN NOIXO/I.
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