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1. IlepeyeHb NJaHMPYEMBbIX Pe3y/JIbTATOB 00y4eHHUS 110 AUCHMUILINHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pPa30BaTeIbHON NMPOrpaMMbl

1.1. Jucuunmnmaa bl1.b.11 Marematuka oOecrieuuBaeT OBJAJACHUE CIICTYIOIIUMU
KOMIETCHIMSIMU C YYETOM JTarna:

Kon HaumenoBanune Kon HaumenoBanwue 3Tamna
KOMIIETEHIINH KOMIIETEHIINH JTana OCBOCHUS OCBOEHUSI KOMIIETEHIINH
KOMIIETCHIINH
OIIK-5 CnocoOGHOCThIO OIIK-5.1 CnocoO6HOCTH BBIOMPATH
aHATM3HPOBATH MaTeMaTHYeCKHIA
PE3yNbTaThI UHCTpYMEHTapuil 00paboTKu
UCCIIeTIOBaHUI B M aHaiM3a  Pe3yJIbTaToB
KOHTEKCTE 1IIeJIed U HACCIEIOBaHUN B
3aja4 cBOECH 3aBUCHMOCTH  OT  3aja4
OpraHu3alu MCCJICJIOBAHMSI.
OIIK-5.2 CrniocoOGHOCTh
aHAJIM3UPOBATh  PE3YNbTATHI
UCCJIENOBAHUN C IO3ULHN
1esel U 3aa4 OpraHu3aluu.
1.2. B pesynbrare OCBOCHHS JUCHHUIUIMHBI Yy OOy4arommxcs JAOJDKHBI —OBITh
c(hOpMHUPOBAHBIL:
OTD/TO Kog srana Pesynbrarel 00yueHus
(npu HANUUUU OCBOCHUS
npodcrangapra) / KOMITCTCHITIH
TPYIOBBIC WIIH
npodeccuoHanbHbIe
JICUCTBUSA
JESATEIBHOCTD OIIK-5.1 Ha ypOBHE 3HaHMI:
UH(OPMAITMOHHO- JIEMOHCTPHPOBATH 3HAHNUE OCHOBHBIX M3y4aeMBbIX
AHATUTUYECKOTO MaTeMaTHYECKUX TOHATUMN; aTOPUTMBI, CXEMBI,
xapakrepa METOJIbI H PEKOMEHIAITNH JIJISI PEIICHUS
M3Y4aeMbIX TUIIOBBIX MAaT€MaTUYECKU
dhopmaM30BaHHBIX 33124
Ha YPOBHE YMEHUN:
MPUMEHSTh MaTeMaTHUYeCKHE METOIbI K
MOJICTTUPOBAHUIO YIIPABICHUECKUX TPOIECCOB;
aHAIM3UPOBATH MHOT000Opaszue COOpaHHBIX
JTAHHBIX; OIICHUBATh PUCKH, COITHATLHYIO H
HKOHOMUYECKYIO 3P PEKTUBHOCTh MPUHIUMAEMBIX
peIIeHUH B yIIPaBJICHUH ITEPCOHAIIOM; OIICHUBATH
AKOHOMHUYECKYIO YPPEKTUBHOCTH IEATETHHOCTH
OpTraHH3aIiu.
Ha YPOBHE HABBIKOB:
(dbopMaIbHON MaTeMaTUYECKON 3aTuCH
yIpaBIeHYECKHUX 33]1a4; TOCTAHOBKH, PEIICHUS
3aJ1a4 ¥ HHTEPIIPETAIIMH PE3YIbTaTOB;
COCTaBIICHUS TIOSCHEHUS U OOBSICHEHUS
W3MEHEHUS TTOKa3aTeNIeH; NCITOJIb30BAHUS
MaTeMaTHYeCKHUX CIPaBOYHHUKOB U Internet-
PECYPCOB.
Hampasnena Ha OIIK-5.2 Ha YPOBHE 3HAHMM:
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dbopmupoBanue OCHOBBl ~ IIPOrpaMMbl  aHaJU3a  pPe3yJIbTaTOB

CHOCOOHOCTH K HCCIICIOBAHNM, TEXHOJIOTUU aHaJn3a

JESTEIIbHOCTH UCCJIEOBAHUM B KOHTEKCTE ITOCTABJIECHHBIX LIEJIEH

UH(POPMAaLIMOHHO- M 337ad4, CBS3aHHBIX C  YIPAaBICHYECKOU

AQHAIUTUYECKOTO JIESITEJIbHOCTBIO.

Xapakrepa, Ha YPOBHE YMECHUM:

MCIIOJIb30BaHUs UCIIOJIb30BaTh METOAbl TEOPUM BEPOSITHOCTEH U

pE3yJIbTaTOB MaTEMaTUYECKONM  CTaTUCTUKU ISl PEIICHHUs

UCCJIEJOBaHUM B yIOpaBIEHYECKUX  3a7ady;  OLEHUBAaTh  pOJIb

KOHTEKCTE LIeJIeh U COOpaHHBIX JIaHHBIX [UId pacyeTa KaXKAoro

3a/1a4 CBOEH YIPaBIEHYECKOrO MTOKA3aTENs

OpraHu3alyy. Ha YpPOBHE HaBBIKOB:
IIOCTPOCHUS  CTaHJAPTHBIX  MaTeMaTHYECKHX
MOJENEH; IIpUEMAMHU MH(POPMALIMOHHOTO
MOJIEJIMPOBAHUS; IMPEJCTABICHUS PE3YyJIbTaTOB
MOJICJIMPOBAHUSl  YIPABJIEHYECKUX  IPOLECCOB;
000CHOBaHHS  BBIBOJOB,  IOJYYEHHBIX  IIpU
MOJICJIMPOBAaHUHN  YIIPABJIIEHYECKUX  IPOLIECCOB;
UHTEpIIpETALUU pe3yJIbTaToB npu
MOJIEJTMPOBAaHUU

2. O0beM U MeCTO TUCHHUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

O0beM TMCUMTLTHHBI

O6mas tpynoemkocts b1.5.11 MaTtemaTrka cocTaBisieT 8 3a4eTHBIX eqUHUII, 288 yacoB.
KonuyecTBO akajeMHUeCKuX 4YacoB, BBIJICJICHHBIX Ha KOHTAaKTHYIO pabOTy C MpErojiaBaTeiieM,
coctaBisgeTr 144 wyaca: JEKUUOHHbIC 3aHATUA — 72, NpaKTUYECKHUE 3aHATUA — 72 4daca.
CamocrostenpHas padora cocrasisieT 144 gaca.

MecTo IMCHUIIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucrunnuna b1.6.11 Maremaruka uzy4aercs B 1 u 2 cemecrtpax.

Jucnuniauuaa b1.5.11 MaremaTka OTHOCUTCS IUCIHUIUIMHAM 0a30Boi yacTu bioka 1.
«IucuunnuHbl (MOAYIH)».

Hucuurmumaa b1.b.11 Marematuka Oasupyercs Ha 3HaHUSAX, IOJIYYEHHBIX Ha
MPEAINIECTBYIONIEM YPOBHE OO0pa30BaHUs B TPOIIECCE OCBOCHHUS IIKOJIBHOM MPOTPAMMBI IO
npenMeram AnreOpa u Havyana aHanuza, ['eomerpust u Undopmaruka.

B conmepxaTtenpbHOM TIaHE MUCHUIUIMHA SIBJSETCS OCHOBOMW JIJISI M3YUYCHHUS M U3Y4aeTCs
napamiensHo ¢ b1.b.16 «OcHoBbl ynpaBiaenus B opranuzamum» (1-2 cemectp); b1.b.17
«Teopust opranuzamum» (1-2 cemectp).

3. Conep:xkaHue U CTPYKTYpa TUCIHHUIJIHHBI
Ounas popma 0dyuenus

O0beM AucuMIUIMHBI (MOYJIsA), Yac
®opma TeKyIero
KonTtakrHas pa6ora
KOHTPOJIS
HaumenoBanue Tem 00y4arommxcs ¢ -
Ne ni/m ycneBaemMocTu*,
(pa3aenoB) Bcero npenojaaBarteJsieM 1o Cp i’
. NMPOMeEKYTOYHOM
BHAAM Y4eOHBIX 3aHATHIl arTecramm**
J [ ap | o3 | Kcp
Yacte Ne 1 (mepBblii cemecTp)
Tema 1. Marpuiibl 1 OmnpenenuTenu B 0,3, K-1
3amadax yIpaBIeHUs 12 4 4 4
MIEPCOHATIOM
Tema 2. CucTembl JIMTHEHHBIX 14 4 4 6 0,3,K-2
are0pandyecKux ypaBHEHHH
Tewma 3. JluneiiHple TpOCTpaHCTBA WU 12 4 4 4 0,3,K-3
nipeoOpa3oBaHus




O0beM AucUMIIMHBI (MOYJIsA), Yac
®opMa TeKyliero
KonTakTHas pa6ora
KOHTPOJIS
HanmeHoBaHUe TeM ol0yyarommuxces ¢
Ne n/mm ycneBaeMoCTH®,
(pa3nesoB) Bcero npenogaBarteJieM 1o Cp o
. MPOMeKYTOYHOM
BH/IaM Y4eOHBIX 3aHATHIT PR ——
JI JIP | TI3 | KCP
Tema 4. KommekcHble uncia 10 2 4 4 0,3
Tema 5. DJIeMEHTBI AHATUTUYECKOUN 14 4 4 6 0,3,K-4
TEOMETPUH
Tema 6. MareMaTudecKkuii aHams3. 0,3, K-5
UYucnossie
MIOCTICTOBATEHHOCTH.
OyHKIINM OJHON IepeMEeHHOM. 14 6 4 4
[Ipenenst
MHOCJIEqOBATENbHOCTEN u
byHKIIAH
Tema 7. Huddepennnansraoe 16 6 6 4 0, 3,K-6
HCUHCIICHUE
Tema 8. Heonpenenennsrit H 16 6 6 4 0, 3, K-7
ONPEJEIICHHBIN HHTErPalbl
[TpoMexxyTouHasl aTTeCTaluUs 36 OKk3
Bcero 144 36 36 36
Yacte Ne 2 (BTOpOIi cemecTp)
Tema 1. Panpr 12 4 4 4
Tema 2. OyHKIUH HECKOJILKHX 12 4 4 4 0.3, K-1
MIePEMEHHBIX
Tewma 3. OOBIKHOBEHHbIE
muddepeHnnanbHbIe 12 4 4 4 0,3,K-2
ypaBHeHus B HR
Tewma 4. OCHOBI:I TEOPUU BEPOSTHOCTEH. 14 6 4 4 0.3,K-3
CryuvaiiHble COOBITHS
Tema 5. CryJaiiHple BEJIUUUHBI 18 6 6 6 0,3,K-4
Tema 6. OcHOBBI MaTeMaTH4eCKOn
CTaTHCTHKHU u ee 12 4 4 4 0.3, K5
HCTIONB30BaHUE MJISL PEIICHUS
HR-3amau
Tema 7. [Iposepka CTaTUCTUYECKUX
TUIIOTe3 B  YIPaBICHYECKOMH 16 4 6 6 0, 3,K-6
JIeSITeITbHOCTH
Tema 8. DNEMEHTBl PErpecCUOHHOTO U
JUCTIEPCHOHHOTO aHajHu3a s 12 4 4 4 0.3, K-7
OIIGHKM  KadecTBa  paboThI
IepcoHana
[TpomexxyTouHas aTTecTalus 36 OK3
Bcero 144 36 36 36
Ilpumeyanue:

* — opmbl mekyueco KOHMpPOa ycnegaemocmu: koumpoashvie pabomsl (K), onpoc (0), 3adauu (3).
** — hopmul npomedicymounol ammecmayuu. dk3amer (OK3).

Conep:kanue IMCHUTIHHBI
Yacrse 1 (mepBblii cemecTp)

Tema 1. MaTpuubl ¥ onipeeuTe M B 3a1a4ax yIPABJIEHUS NEPCOHAIOM
[Tonsitne marpuiisl. Onpenenenre U BUAbI IPSIMOYTOJIbHBIX MaTPHIL.

Bexkropsel. Onepannn Haa Marpunamu. OnpenenuTes KBaIpaTHON MaTPULIBL.
Munop. AnreGpanydeckoe I0TOTHEHHE.

Paznoxxenue onpeaenuTes mo CTpoke win cTosoiry. CBOMCTBa onpeenuTeNei.
DneMeHTapHbIe TPeoOPa30BaHMSI CTPOK U CTOJIOIIOB MATPHIIBI.
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OOpatnas matpuinia. Panr maTpuiis!.

Tema 2. Cucrembl JMHEHHBIX aJredpandecKkux ypaBHeHH

CucreMbl TUHEHHBIX AreOpandecKuX YpaBHCHHM. 3aKCh U PEIICHUE CUCTEMBbI TMHEHHBIX
anredpanyecKux ypaBHEHUI B MATPUYHOM BUJIE.

®opmynsl Kpamepa. Teopema Kponekepa-Kanemim o pa3pemmmMocTi CUCTEMBI.

Pemenne cucteMsl IMHEHHBIX anreOpandecKux ypaBHEHUH MeTonoM ['aycca, MaTpUyHbBIX
ypaBHEHH BbIUUCIIEHUEM 00pPaTHOM MaTpPUIIbL.

OOmiee pemieHHE CHUCTEMBl JIMHEWHBIX —ainreOpandeckux YypaBHEHUH; CBOOOIHBIC
HEU3BECTHBIE, 0a3UCHBIEC PEUICHUS.

Tema 3. JIuHeiiHbIe NPOCTPAHCTBA U NPeoOpPa3oBaHusl

BekTopsl Ha IUIOCKOCTM M B TPEXMEPHOM IpocTpaHcTBe. OmnpereneHue U IpUMEphI
JMHEHHOTr0 MPOCTPAHCTRA.

JIuHeiiHas 3aBUCUMOCTD U HE3aBUCUMOCTbh BEKTOPOB. basuc. Koopnunatel. PazmepHOCTS.

[Ipeobpa3oBaHre KOOPAMHAT MIPH NEPEXOE K HOBOMY Oa3ucy.

Cxkansiproe nipousBesienre. OpTOHOPMUPOBAHHBIN Oa3uC.

EBKIIMI0BO IPOCTPAHCTBO.

Jluneiinble npeoOpa3oBaHus (OIEPATOPHI).

CriocoObl HaXOXKACHUS MATPUILIBI JIMHEHHOTO MPE0OPa30BaHHUS.

Tema 4. KoMnjieKcHEBIE YHCJIA
MOI{GJH/I HpGI[CTaBJIeHI/IH KOMIIJICKCHBIX YHUCCII.
ApudmeTrueckue ornepanuu HaJl KOMIUIEKCHbIMU unciamu. Gopmyna Myaspa.

Tema 5. DiieMeHTHI aHAJIMTHYECKOH reOMeTpPUH

Cucremsl koopauHart. [Ipocreiimue 3anauu.

VYpaBHeHHE JMHUU HA IUIOCKOCTH. YPaBHEHHUE MpPSAMOH. YCIOBUS MapajuIeIbHOCTH U
NEPIEeHIUKYISIPHOCTH MPSIMBIX.

PaccrosiHue oT TOUKH 10 TPAMOM.

Oxpy>xHocTb 1 Auinc. ['unep6omna u napadosna. IlnockocTs u npsimasi B pOCTPaHCTBE.

Tema 6. MaremaTnueckuii anaau3. UncioBblie nociaeaoBareJbHOCTH. DyHKIMHU
oaHoil nmepemenHou. Ilpeaennl mocieroBareJabHoOCTe U PYyHKIUI

[TonsiTHE YMCIOBOM MTOCIIEIOBATEILHOCTH, KIIaCCH(UKAIIHS.

IIpenen nocnenoBarenbHOCTH. OCHOBHBIE CBOMCTBA CXOIALIMXCS OCIEA0BATEIBHOCTEN.

[Ipu3Haku cymecTBOBaHUs Ipeiesia MocIe10BaTEIbHOCTH.

ITonsatue neiicTBUTENbHOW (YHKIMU AEHCTBUTENbHON nepeMeHHON. CrocoObl 3aaaHus
(GYHKIIIH.

I'padux ¢pynkumuu. OcHOBHBIE 31eMeHTapHble QyHKIMHN. CII0KHBIE U B3aMMHO OOpaTHbIE
(GYHKIIIH.

HesBHble pyHKIIMU. ATredpanyeckue U TpaHCIICHICHTHbIE (DYHKIIHH.

OcHoBHble cBoiicTBa pyHKUMH. [Ipenen GpyHKIMN B 0ECKOHEYHOCTH U B TOUKE.

Onnocroponnue npenensl. [IpusHaku cymectBoBanus npezaena GyHKIMHU. beckoHeuHo
MaJible 1 0ECKOHEUHO OO0JbIINE BETMYUHBI.

JIBa 3aMedaTenbHbIX Ipeaena.

HenpepriBHOCTh QyHKIIMU B TOuKke. CBOICTBA (PyHKIMI, HEMPEPHIBHBIX B TOUYKE M Ha
OTpEe3Ke.

Tema 7. InddepenunaibHoe HCHUCTIECHUE

[IpousBonnas ¢yuxuuun u nuddepennuan. 'eomerpuueckuii u Qusmueckuii cMpIcCi
IIPOU3BOJHON; reomMeTpuueckuii  cmbicn  auddepennnana. OcHOBHBIE  mpaBuiIa
nuddepeHIpoBaHms.



[IpousBognass cmoxHOM ®  oOparHoW  ¢yHKuMi. I[lpousBoaHBIE HESIBHOW U
napaMeTpHUuecKy 3a1aHHON (yHKUIKU. [I[poU3BOHBIE OCHOBHBIX 3JIEMEHTApHBIX (PYHKITHIA.

ITpouzBonHble U 1uddepeHanbl BEICIIMX MOPSIKOB.

Teopembl ®epma, Posus, Jlarpanxka u Komm. [Ipasuiio Jlonurans.

Touku sKcTpeMyMa, BBITYKJIOCTh U TOUKH nepernda pyHKIUU. ACUMITOTHI.

OOm1as cxema uccieoBaHus (PYHKIMHA U TIOCTPOEHUS TpaduKOB.

VYpaBHeHHE KacaTeIbHOW U HOpMalU K rpaduKy QyHKIUH.

Tema 8. HeonpeneseHHblii 1 onpeaeJae HHbINA HHTErPaJbl

IlepBooOpa3zHas u HeompeneneHHbI uHTErpajl. OCHOBHBIE METOJbI MHTETPUPOBAHMSL.
HuTerpupoBanue palioOHaAIbHBIX APOOESH.

Caoiicta omnpenenenHoro unrerpaina. ®opmyna Herorona-Jleiionumna.

HecoOcTBeHHble uHTErpanbl ¢ OECKOHEUHBIMH MpeAesiaMd HHTETPUPOBAHUS U
HECOOCTBEHHBIC HHTETPAJIbl OT HEOTPAaHMYEHHBIX (DYHKIIUH.

[Ipu3Haku cXOIMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

Yacts 2 (BTOPOII cemecTp)

Tema 1. Paani

[Tpu3Haku CXOIUMOCTH PSAJIOB C HEOTPHUIATESILHBIMH YicHaMH. AOCOIIIOTHAS U YCIIOBHAS
CXOJIMMOCTb 3HAKOIIEPEMEHHBIX PSI/IOB.

[Ipusnak cxonumoctu JleiOHMIIa 17151 3HAKOUEPEAYIOIIETOCs psijia.

Psaner Maxkiiopena u Tennopa. ®opmyna Tewsopa.

Tema 2. DyHKIIMH HECKOJIbKHUX IepeMeHHBIX

YacTHble MPOU3BOIHBIE U IOTHBIN TuddepeHran GyHKInu.

[Ipon3BosiHas MO HANPABIEHHIO, IPAAUEHT (PYHKIUH.

OKcTpeMyMbl (DYHKIIMM MHOTHX NEPEMEHHBIX, HEOOXOIMMOE U JIOCTATOYHOE YCIIOBUE
IKCTpPEMYyMa.

KpatHsbie unterpainsl. CBeieHHE KpaTHOIO HHTETpaia K TOBTOPHOMY.

Tema 3. O0bikHOBeHHBbIE TU(PdepeHIHATbHBIE ypaBHeHus: B HR
JuddepenunanbHble ypaBHEHHS IEPBOTO MOPSIKA C Pa3AesIOIIUMUCS TEPEMEHHBIMU.
JIuneiinsle nuddepeHanbHble ypaBHEHUS [IEPBOTO MOPSIJIKA.

JuddepennunanbHble ypaBHEHHsI BTOPOTo MOPsAKA, JOMYCKAOIINe MOHWKEHNE TOpsaKa.
JuddepennnanbHble ypaBHEHUSI BTOPOTO MOPsIIKa ¢ MOCTOSHHBIMU K03 QUlIeHTaMu.

Tema 4. OcHoBbI Teopuu BeposiTHOcTel. CiyyaiiHble cOOBITHS

TeopeTuKO-MHOXKECTBEHHAs: TPAKTOBKA OCHOBHBIX IIOHATUH U aKCUOMATHYECKOE
IIOCTPOEHNE TEOPUH BEPOSTHOCTEMN.

TeopeMsl citoxkeHuss BEposATHOCTEN. Teopema yMHOXKEHUsT BEPOSTHOCTEM.

®opwmyia nojgHoU BepoaTHOCTH. Popmyna baiteca.

IToBTOpHBIE HE3aBUCUMBIE UCIIBITAHMUS.

®opmyna beprymm. JIokaneHas u nHTErpasibHas Teopemsl MyaBpa-Jlamtaca.

Tema 5. Cayuaiinble BeJTMYNHbBI

OyHKIUA  pacupenelieHus  CcilydalHOM  BenuduHbl. [lmoTHOCTE — pacmpeneneHus
HEMPEPHIBHOW CIIy4ailHON BEJIMYHUHBI.

UucoBble XapaKTEPUCTUKU CIIyYailHBIX BEJIMYUH U UX CBOKCTBA.

MHoromepHble ciy4yaiiHble BenuuuHbl. DyHKIUSA pacnpeneneHus | IUIOTHOCTh
JBYMEPHOU CIIy4aliHOU BEJIMYUHBI.

3aBUCHMBbIE U HE3aBUCUMBbIE CIIy4aiiHbIE BEIMYMHBL. Y CIOBHBIE 3aKOHBI pacpe/IesICHuUS.



YucnoBple  XapaKkTepUCTUKH  JBYMEPHBIX  CIy4alHBIX  BeawmuuH. KoBapwarus,
KO3 PHUIHUEHT KOpPENLnH.

Tema 6. OcHOBBI MaTeMaTH4eCKOW CTATHCTMKM M ee HCHO0Jb30BaHHE JIs
pemenuss HR-3amau

I'enepanbHas COBOKYIHOCTh M BBIOOpKA, BapUAIlMOHHBIA psii, MOJUTOH YacToT,
TFHCTOTrpaMMa, SMIMpUYecKas (craTUcTUYecKast) GyHKIUS PacIpeeeHHsL.

YucaoBble XapaKTePUCTUKH BEIOOPOYHOTO pacipeiesiCHHs.

[Tonsarue 06 oneHke napaMeTpoB. XapaKTePUCTHUKU OLEHOK.

[lonatne 00 WHTEPBAIBHOW OIEHKE NapameTpoB. JloBepuTenbHas BEpPOATHOCTh U
JIOBEPUTENIbHBIN UHTEPBAI.

[TocTpoeHne cTaHIapTHBIX MAaTEeMAaTHUYECKUX MOJIENEH /sl OLICHKH padoThl MepcoHaia ¢
MCII0JIb30BAHUEM CTATUCTUYECKUX METO0B.

Tema 7. IIpoBepka cTATUCTHYECKHUX TMIIOTE3 B YIPABJIEHYECKOM 1eSITeJIbHOCTH
OO6m1ast cxema MPOBEPKU CTATUCTUUYECKON THIIOTE3HI.

[IpoBepka rumoTe3 0 paBEeHCTBE CPEAHHUX U AUCIIEPCHI IBYX COBOKYITHOCTEH.
[TpoBepka rumoTes o 3aKOHE pacHpeaeTIeHUs BEIOOPKH.

[IpoBepka rumnote3 00 0THOPOAHOCTH BHIOOPOK.

Cratuctudeckue Metobl 00padotku nHpopmarmu aus HR.

Tema 8. D1eMeHTBI PerpecCHOHHOrO M JAUCIEPCHOHHOIO AHAIM3A JJS OLEHKH
KadecTBa padoThl HepcoHana

OnHo(haKTOpHBIN AUCTIEPCUOHHBIN aHAIN3.

Me:xrpynmnosas Bapuauusa. BHyTpurpynmnosas Bapuanusi.

JIuneiinast napuas perpeccus. Koaddunment nerepmunanym.

IIpoBepka 3HaUMMOCTH ypaBHEeHHUs perpeccuu. OlieHKa KayecTBa paboThl EpcoHaa

4. MaTtepuaJjbl TeKyIero KOHTPOJIsSl ycneBaeMocTH o0ydaomuxcst U GoH/1 01eHOYHBIX
CpeACTB MPOMEKYTOUYHOM aTTEeCTAUMHU 10 JUCHUNINHE

4.1. ®opMbl U MeETOABbl TEKYLIEro KOHTPOJS YCIEBAEMOCTU OOydaroumxcs |
IIPOMEXYTOUYHOM aTTecTaluu.

4.1.1. B xome peanmuszauuu aucuuiuimebel b1.b.11 «Marematuka» uCHOIB3YIOTCS
CJICAYIOIIME METObI TEKYILEro KOHTPOJISI YCIIEBAEMOCTH 00YUarOIINXCS:

Tema u/unu pasznen MeTo1bI TEKYIIETO
KOHTPOJISI
yCIeBAaEMOCTHU
Yacts 1 (mepBblil cemecTp)

Tema 1. | MaTpulibl U onpeenuTeNd B 3a/1a4ax ynpaBiIeHUs OIIpocC, 3aJ]a4H,
NIEPCOHAJIOM KOHTpOJbHas paboTa

Tema 2. | CucteMbl TMHEHHBIX adredpanyecKux ypaBHEHUN OIIpocC, 3aJa4H,
KOHTpOJbHas paboTa

Tema 3. | JIuHeiiHbIe mpOCTpaHCTBA U MPEOOPA3OBAHUS OIIpocC, 3aJa4H,
KOHTpOJbHas paboTa

Tema 4. | KoMIuiekcHble yncia OIIpocC, 3aJa4H,
KOHTpOJbHas paboTa

Tema 5. | DneMeHThI aHAJIUTHYECKON T€OMETPUN Omnpoc, 3axaun

Tema 6. | MaremaTndeckuii ananus. YUCIOBBIE ITOCIIEI0BATEILHOCTH. OITpOC, 3a7a4H,
OyHKIMU OAHOU ITepeMeHHOoN. [Ipenensl KOHTpOJIbHAsA paboTa

nocJieIoBaTeIbHOCTEN M PYHKIMIMA
Tema 7. | luddepennmanbHoe HCUnCIeHHE onpoc, 3aJa4H,




KOHTpOJIbHAsA paboTa

Tema 8. | HeonpeneneHHsli 1 onpeieICHHBIN HHTETPaIbI Ompoc, 3a7a4H,
KOHTpOJIbHas paboTa

YacTts 2 (BTOpOH ceMecTp)

Tema 1. | Psimer Ompoc, 3a7a4H,
KOHTpOJIbHAs paboTa

Tema 2. | DyHKIIMH HECKOIBKUX MEPEMEHHBIX OIIpoC, 3a1a4H,
KOHTpOJIbHAs paboTa

Tema 3. | OObikHOBeHHBIE MU depenHansabie ypaBuenus B HR OIIpocC, 3aJ1a4H,
KOHTpOJIbHAs paboTa

Tema 4. | OcHOBBI Teopun BeposTHOCTeH. CirydaiiHble COOBITHS Ompoc, 3a7a4H,
KOHTpOJIbHas paboTa

Tema 5. | Ciny4aiiHble BEJTMYUHBI Ompoc, 3a7a4H,
KOHTpOJIbHas paboTa

Tema 6. | OCHOBBI MaTeMaTU4ECKOW CTATUCTUKH U €€ HCIOJIb30BaHUE OTpocC, 3aa4H,
Jus pemiennst HR-3anau KOHTpOJIbHAs paboTa

Tema 7. | IIpoBepka cTaTUCTUYECKHUX TMIIOTE3 B yIIPaBICHUYECKON OTIpocC, 3aa4H,
JIeSTETbHOCTH KOHTpOJIbHAs paboTa

Tema 8. | DneMeHTHI pErpeCCHOHHOTO U TUCTIEPCUOHHOTO aHAIM3a JIJIs OTpocC, 3aJa4H,
OLICHKH KauecTBa paboThl IepcoHalIa KOHTpOJIbHas paboTa

4.1.2. DK3aMeH NPOBOJAUTCS C IPUMEHEHUEM CIIEIYIOIIUX METO/0B (CPEACTB): B YCTHOMN
¢dopme 1o Borpocam.

4.2. Marepuabl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH.

[IpenogaBarens OIEHWBACT YPOBEHH IOATOTOBIEHHOCTH OOYYAIOUIMXCS K 3aHATHIO IO
CJIEAYIOIIUM II0Ka3aTelsiM:

— YCTHBIE OTBETHI HA BOIIPOCHI IIPENOaBaTelis 0 TeME 3aHATHS,

— BBICTYIUIEHHE C JIOKJIaJIlaMH 110 BOIIPOCaM K ornpocam (AUCKYCCUsIM),

— y4acTue B 00CYKAECHUH JOKIAI0B.

Kpurepuu onieHuBaHus JOKIaaa:

— CTEeNeHb YCBOEHUs MOHATUN U KaTeropHii 1o Teme;

— yMeHHue paboTarh C JOKYMEHTAJIbHBIMU U JIUTEPATYPHBIMU UCTOUHUKAMU;

— T'PaMOTHOCTb U3JIOXKEHUS MaTepHuaa;

—  CaMOCTOSITEIBHOCTh pabOTHI, HATMYUE COOCTBEHHON 000CHOBAaHHOMN MO3UIIUH.

OneHka 3HaHWI, yMEHUH, HaBBIKOB IIPOBOJIUTCS HAa OCHOBE OauIbHO-PEUTHHIOBOM
cuctembl 70% u3 100% (70 6amnoB u3 100) - Bkiaxg mo pesynbraraM MOCEMIaeMOCTH 3aHSTHiA,
AKTUBHOCTH Ha 3aHATHAX, BBICTYIUICHHS C JOKJIAJaMH, YYacTHs B OOCYXKIEHHIX JOKJIAJI0B
Jpyrux o0y4aroluxcsi, OTBETOB Ha BOIIPOCHI IIPENoaBaTelis B X0/1€ 3aHATHs, 3aluTa pedepara.

Jeranuzamust OamsioB M KPUTEPUHM OIEHKH TEKYIIEro KOHTPOJS yCIEBAaCMOCTH
yTBEp)KJaeTcs Ha 3aceJaHuM Kageaphl.

Bomnpocsl )i NOATOTOBKH K OIIPOCaM, MPAKTUYECKUM 3aHATUAM N0 TeMaM:
Yacts 1 (mepBblii cemecTp)
Tema 1. MaTpuubl 4 onpeaeuTe/H B 321a4aX YIPABJIEHHUs MEPCOHAIOM
1. MaremaTuka u ee 3Ha4CHHE B OIIEHKE KauecTBa paboThI mepcoHana. [Ipumepsr.
Marpuiibl 1 oneparuu HajJ HUMH.

2
3. OmnpenenuTenu U X CBOWCTBA.
4. BeluncieHue onpeaenuTeneH.
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OG6parnas maTtpurna. TpaHCTTIOHUPOBAHHAS MATPHUIIA.

Panr maTpuup!.

UYro Takoe 3eMeHTapHble MpeoOpa3oBaHUsl MATPULIbI?

MuHOpHI 1 anredpandecKue TOTOTHEHHUS.

PasnosxeHnue onpeaenuTens MaTPUILIBI IO JIEMEHTaM CTPOKH WJIK CTOJIOLA.

©ooNo O

Ilpakmuueckoe 3anamue Ne 1
1. Pemmts 3a0aum:
Janbl matpuibl A u B:

-1 2 3 2 30
A= B=

0 13 0 1 -1 4
yKa?;aTB, KaKHWC N3 HUKCITPUBCACHHBIX onepauI/Iﬁ BBIIIOJIHUMBI, U1 BBIIIOJIHUTH UX.
a) A +B; 0)AT+B; B)A+BT; r)AT+BT,

n) AB; e)ATB; x) ABT; 3) BAT.

2. Pemmts 3amaun [J111, ¢.58, 62]:
1.18,1.21,1.25; 1.42,1.45
3. Haiitu onpenenuress MaTpuLbl:

0 00 1

0 0 2 -10
C=

0 3 5 13

-3 45 6

Ilpaxmuueckoe 3anamue No 2
1. Permuts 3amaunm [JI1, .65, 68]:
1.52; 1.65.
2. Haiiti matpuity, ooparayro Matpuiie C, eCiii OHa CYIIECTBYeET (CM. 11. 4 3aHsTus 1):
0 O 1
0 O -10
C=
0 3 13
-3 4 6
3. Haiitu panr marpuit:
2 1 -4 -1 3 5 -2 -1 3
A=|4 2 0 B=|2 -6 0 C={4 2 -6
1 -3 4 1 -3 -5 2 1 -3
4. Perth 3amaun [J11, ¢.68 - 69]:
1.74; 1.75; 1.82.

g1 o1 NN O

Tema 2. CucreMbl JMHEHHBIX aJIre0panvecKux ypaBHeHU
OcCHOBHBIE TIOHATHUS U ONIPENEICHUS.

Cucrema n TMHENHBIX YPABHEHUH C N IEPEMEHHBIMHU.
Meton obpatHoit MaTpuisl 1 popmyiel Kpamepa.
Cucrema m TUHEHHBIX YPABHEHUH C N IEPEMEHHBIMU.
Meron INaycca.

AR A

1 JI1 — nutepatypa nox HomepoM 1 B CIIHCKe THTEPaTyphI
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6. Cucrema TMHEHHBIX OJTHOPOIHBIX YPaBHEHUH.
7. @yHIaMEHTalIbHAsL CUCTEMA PEILIECHUH.

Ilpakmuueckoe 3anamue 1
1. Petuts 3amauum [JI1, c. 109]: 2.15, 2.20, 2.23.
2. Pemts cucteMsl ypaBHEHUI MeTosioM ['aycca:

2X,+X,+3%, =5 X +4X, = 2
a) 4% +2X,+6X; =8 . 6) 3X +X,+2%X; =3
X +2X,—4X%, =-1 =X +X, + X, =5

3. Peuts 3amauy [JI1, c. 116]: 2.49.

Ilpakmuueckoe 3anamue 2

1. Petuts 3amaun [J11, c. 109 - 110, 116]: 2.27, 2.48.

2. Haiitu oOiiee 1 6a3ucHbIe perieHns ciucTeMbl ypasaenuit [JI1, ¢. 116 - 117]: 2.53; 2.55.

3. Haiftu QyHgamMeHTANbHBIE CHCTEMbI PEIICHWH CHCTEM JHHEHHBIX OJHOPOIHBIX
ypasuenwuii [JI1, c. 117 - 118]: 2.62; 2.63.

KEHMC. «Cnapas cxmansl, kmanoBimmk ATFOPOB ykasam, 4TO Ha IIepBOM CKJIaje
umeercs 30 maneHbkux, 15 cpemaux u 20 OoNBIIMX MEMIKOB ¢ caxapoMm. Bcero 2850 kr.
CootBeTcTBYIOUIME JJaHHBIE 110 BTOpoMYy ckiany — 18, 22, 11, 2300 kr, no TperbeMy cKiany —
42, 8,29, 3100 kr.

W3ywass 3T pmaHHBIE, a Takke, OOpaTHMB BHHMaHHE Ha (AMWIAIO KIIAJOBIIUKA,
cnenoBarens A. KameHckas, 3HakoMas ¢ TeOpued JHMHEWHBIX YpaBHEHUH, yCTAHOBHIIA, YTO
MMEEeT MECTO HECTHIKOBKA JaHHBIX. [Toka3aTe 3TO»

Tema 3. JInHeiiHble NPpOCTPaHCTBA U NMPeodpa3oBaHUs

1. IloHATHS I1 - MEPHOTO BEKTOPA U BEKTOPHOI'O MPOCTPAHCTBA.

2. PazmepHOCTh 1 0a3uC BEKTOPHOTO (JTMHEHHOTO) TIPOCTPAHCTRA.
3. Ilepexon k HOBOMY 6a3ucy.

4. EBKIMJOBO MPOCTPAHCTBO.

5. JIuneiiHble onepaTopsbl.

Ilpakmuueckoe 3anamue 1

1. JlokazaTb, 4TO MHOXECTBO JIByXMEPHBIX T€OMETPHUYECKUX BEKTOPOB C 33aHHBIMU HAa HEM
olepanusIMU CJI0XKEHUSI U YMHOKEHHUS Ha YHUCII0 00pa3yeT JIMHEHHOE POCTPAHCTRO.

2. Perts 3amaun [J11, c. 168 - 170]: 3.51, 3.54, 3.57, 3.59, 3.62.

3. Haiftu kocuHyC yria MeXAy BEKTOpaMH X W Y, NPUHAUISKAIMMU TPEXMEPHOMY
€BKJTIJIOBY IPOCTPAHCTBY C OPTOHOPMHPOBAHHBIM 0a3HCOM.

1 -1 0 -1
X=| 4 y=| 3 X=[-4| y=| 3
a) -2 : 2 Ha 0om 0) 1 : —2

4. Permts 3amaun [JI1, c. 162 - 163]: 3.21, 3.27.

Ilpakmuueckoe 3anamue 2
1. Permmts 3amaun [JI1, c. 172 - 173]: 3.72, 3.79.

Tema 4. KoMmieKkcHbIE YHCJIA
1. MO)IGJ'II/I HpeHCTaBJ'IeHI/ISI KOMITJICKCHBIX YHCCII.
2. Anrebpanyeckasi hopMa MpeCTaBICHUS KOMITJIEKCHBIX YHCE.
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3. Tpuronomerpuyeckas 1 okaszaresibHasi POPMbI MPEICTABICHUS KOMIUIEKCHBIX YHCEN.
4. Apudmernueckue onepary HajJ KOMIUIEKCHBIMU YHCIIaMU.

Ilpaxmuuyeckoe 3anamue 1
1. Perats 3amaun [JI1, c. 829 - 830]: 15.86, ; 15.11; 15.13, 15.14

2.  Jlanbl  KOMIUIEKCHBIC  YHCJIa Z,= 3-4i, Z,=— 2+ \/g i. [IpencraBute B

TPUTOHOMETPUYECKON (opMe M SKCHOHEHIUAILHOW (QopMe M U300pa3uTh Ha KOMILICKCHOM

IUIOCKOCTH 3TH YUCHa, a Takke £ +24,, 2y —2,, L1y, Z; / Z,.

OTHOM

Ilpaxmuueckoe 3anamue 2
1. Petmuts 3amaunm [JI1, c. 829, 830]: 15.16, 15.17, 15.21.
2. Pemuts 3amaun [JI1, c. 830]: 15.23, 15.25.

Tema 5 JieMeHTbl aHATUTHYECKOH reOMeTPHUH

Cucrembl KOOpAMHAT.

IIpocreiimue 3a1a4n aHATUTHIECKON T€OMETPHH.

AnreGpanyecKkue JIMHUU IEPBOTrO MOPSIKA.

VYpaBHeHue NpsMOi Ha TUIOCKOCTU. B3anMHOE pacnoiokeHue MPSIMBIX U TOYEK.
AnreGpanyecKkue JIMHUK BTOPOTO MOPSAKA.

OKpy’>XKHOCTb U AJUIHUIIC.

I'unepOoia u mapaboa.

[TnockocTh U mpsiMasi B IPOCTPAHCTBE.

NGO~ wWNE

Ilpakmuueckoe 3anamue 1
1. Petmmts 3anaum [JI1, c. 225]: 4.22; 4.25; 4.28; 4,32.
2. Pemuts 3amaun [J11, c. 226, 233]: 4.39; 4.41; 4.48; 4.74.

Ilpaxkmuueckoe 3auamue 2
1. Pemmuts 3amaun [J11, c. 234 - 235]: 4.81; 4.90; 4.91; 4.97.
2. Pemmuts 3amaum [JI1, c. 243]: 4.1146, 4.116, 4.1109.

Tema 6. Marematuueckuili ananau3. YuciaoBble mnociegoBatebHOCTH. DYHKUIMH
nepemenHoM. IIpexesinl mociaexoBarebHOCTEN U QPYHKIUH
[TonsiTue pyHKUIMM.

OcHoBHBIE CBOHCTBa (PyHKIUI U UX KIaccu(pUKaLUS.
OnemeHTapHble QYHKLNH.

[TpeoOpa3oBanue rpaukos.

ITonsaTue YUCIOBOH IIOCIIENOBATEILHOCTH.

[Tpenen ¢pyHKIMU U YUCIOBOH MMOCIEA0BATEILHOCTH.
beckoneuHo maibie 1 6ECKOHEUHO OO0JIbIINE BEINYUHBI.
OcHOBHBIE TEOPEMBI O IIpeeIax. 3aMeUaTeNIbHbIE IPEAEIIBI.
HenpepriBHOCTH QyHKITHH.

CoNR~ LN E

Ilpaxkmuueckoe 3anamue 1
1. Onpenenuth 00IaCTH CYIIECTBOBAHUS U O0JIACTH 3HAYCHUH CIEAYIONMX (DYyHKIIN:

a) y=V2+x-X 6)y =log,log, x; »y= Jx

sinzx

2. TToctpouTs rpaduk GyHKIUH
y=ax+b, a,beR —MHOKeCTBO ACHCTBUTEIHHBIX YHCEIL

3. Petmts 3amaun [JI1, ¢.291]: 5.38(6, 1), 5.39(6, 1); 5.40(0, B), 5.41(0).
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4. Haiitn:
f(X),ecm f(X+1)=x*—3x+2.
5. Pemmts 3amaun [J11, ¢.322 - 323, 328]: 6.15; 6.21.

Ilpakmuueckoe 3anamue 2
1. Beraucnuts npeaens
L oxP-1 . ox%-1 : x> -1
lim_————— lim———— lim—————
a) 0 2x° —x-1. 6) 1 2x° —x-1; B) 7 2X° —x-1
2. Permts 3amaun [J11, ¢.324 - 330]: 6.47; 6.49; 6.63; 6.69.
3. Pemuts 3amaun [J11, ¢.331 - 336]: 6.83; 6.85; 6.86; 6.111; 6.120.

Tema 7. JuddepeHunanbHoe HCHUCTEHHE

[TonsiTre mpou3BOAHOM (PYHKITHH.

OcnoBHbIe npaBuiIa auddepeHunpoBaHus.

[TpousBoaHas CIIOKHON M 00paTHOU QYyHKIUH.

[Tpou3BoHBIE HESABHOM U MapaMETPUUECKH 3aJaHHON (PYHKIIUH.
[ToHsiTHe MPOU3BOIHBIX BHICUINX MOPSIKOB.

Huddepennman GpyHKmm.

[Tonsitue o nuddepenimanax BHICIIMX TOPSIKOB.

OcHoBHbIE TeOpeMbl U} HEPEHIINATEHOTO UCYUCIICHUS.
[TpaBuino Jlonurans.

10. Bospacranue u yObIBaHHE ()YHKITHIA.

11. XapaxtepHble TOYKM (DYHKUMNH U XapaKTepHbIE JTUHUU UX TPadUKOB (IKCTPEMyM
¢yHkuuu, HamOosbllee W HaWMEHbIEe 3HA4YCHUS (QYHKIUMUM Ha OTPE3Ke W HHTEpBale,
BBIMYKJIOCTh (DYHKLIMU, TOYKHU NIepernda, acuMnToThl rpaduka GpyHKINN).

12. OOGmas cxema ucciaenoBanus (GYHKIIUN U IIOCTPOCHUS HX TPadUKOB.

CoNoO~wWNE

Ilpakmuueckoe 3anamue 1
1. Pemmuts 3amaun [J11, c. 378 - 383]: 7.27; 7.39; 7.55; 7.61; 7.62.
2. HaiiTi nepByto U BTOPYIO POU3BOAHBIE (PYHKIIHIL:

y=5+,/(x=Inx)

3. Pemuts 3amaun [JI1, ¢.383]: 7.65; 7.66.

4. Hanucatph ypaBHEHHE KacaTelbHOW U HOpMaIM K Tpaduky QyHKImH Y = 3%’ B 3amaHHOl
touke M (-2, 12).

5. Permuts 3amaum [JI1, ¢.387]: 7.108; 7.112.

Ilpakmuueckoe 3anamue 2
1. Petmuts 3amaum [JI1, c.384]: 7.77, 7.81.
2. VccnenoBaTh GyHKIUH U IOCTPOUTH UX TpaduKu

_ 3 _v2/3

3. Permute 3amaunm [JI1, ¢.361]: 7.126; 7.128.

3anamue 3

1. UccnenoBath (pyHKIUH ¥ IOCTPOUTH UX TPAPUKH:
2

a) Y =2xe™"%. 6)y:XZ_2X4;
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2. Pemmuts 3amaun [JI1, ¢.388]: 7.118.
3. Pemmuth 3amaunm [J11, ¢.389]: 7.132; 7.133.

Tema 8. HeonpenesieHHbII 1 onpe/iesieHHbII HHTETPAaJibl
Ilpakmuueckoe 3anamue 1
1. Haiftu HeompeaeieHHbIe HHTErPaibl METOJI0M HEMOCPEICTBEHHOI'0 HHTETPUPOBAHUS:

d
O 2 s

2. Permts 3amaun [J11, ¢.560 - 561]: 10.25; 10.32, 10.36.
3. Haiitu HeonpeielieHHbIE MHTETPAJIbl METOI0M 3aMeHbI epemenHou [JI1, ¢.566]:
10.43; 10.46; 10.55.

Ilpakmuueckoe 3anamue 2.

1. Pemuts 3aqaun METOAOM HHTETpUpOBaHus 1o yactsM [JI1, ¢. 568 - 572]:

10.107; 10.118, 10.125, 10.126.

2. Haiitu HeonpeaeaeHHbIe HHTErPallbl OT PalMOHANBHBIX apobeii [JI1, ¢.573 - 577]:
10.137; 10.140, 10.144, 10.150.

3. Beruncnuth onpeaeneHHbie uaTerpais [JI1, c.635]: 11.40, 11.43.

4. Haiitu Tutomay (puryp, orpaHiIeHHBIX CIISTYOIIAME KPHBBIMH

Q) y=—X+4X, y=2X; 6) y=x>, y=+/x.

Ilpakmuueckoe 3ansamue 3.
1. Permute 3amaunm [JI1, c.644]: 11.64; 11.72; 11.73; 11.84.
2. BeluucIuTh HECOOCTBEHHBIM HHTEIPal

a) -[ 1+ NG
3. Pemmmts 3amaun [J11, ¢.649 - 60]: 11.124; 11.128; 11.129; 11.133.

Yacts 2 (BTOpOIi cemecTp)
Tema 1. Paasl
[ToHsiTHE YMCIOBOTO psaA.
OcHOBHBIE CBOWCTBA PSIZIOB.
Heob6xoauMbrit mpu3HaK CXOAUMOCTHU psija.
[Tpu3Haky CXOOUMOCTH PSAOB C HEOTPULATEIBHBIMH YWIEHAMHU.
AGCOIOTHAS U YCIOBHAsA CXOJUMOCTh 3HAKOIIEPEMEHHBIX PS/I0B.
[Tpusnak cxoaumoctu JleliOHUIA 1 3HaKOYepeTyIoIerocs psjaa.
Crenennsle psabl. Teopema Abens.
CBolicTBa CTETIEHHBIX PSI0B.
Pagnyc cXxoauMOCTH CTETIEHHOTO pAJa.

CoNR~ LN E

Ilpaxkmuueckoe 3anamue 1
1. Jloka3zaTh HEMOCPEICTBEHHO CXOJUMOCTb PS/I0B M HAUTH UX CYyMMBI
1 1 1

+ + +
1-4 4.7 7-10
2. Pemmuts 3amaum [J11, ¢.759]: 13.20; 13.22.
3. UccrnenoBars CXOMMMOCTh 3HAKOTIOCTOSIHHOTO YHCIIOBOTO psijia
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2n-1 2 1 c
a)z7n+5 02 gy B)ZIO”'

4. Permts 3amaun [JI1, ¢.766 - 768]: 13.67, 13.71; 13.90 — 13.92.
5. UccnenoBarh CXOAMMOCTh 3HAKOYEPEAYIOIIETOCS YHCIOBOTO Psijia

Y
T N+100°

n=1

Ilpakmuueckoe 3anamue 2

1. Petmwmrs 3amaum [JI1, c.771, 772]: 13.120, 13.123.

2. Pemuts 3agaun [JI1, ¢.797]: 14.14; 14.20; 14.23.

3. Paznoxuts pyHkmm B psin MakiiopeHa ¥ HAalTH painyc CXOIUMOCTH psiia

sin X X
a) T(X)=—75—
4. Peruth 3a1auun [J'Il, c.804]: 14.45; 14.52; 14.64.

Tema 2. ®yHKIIUM HECKOJIbKHMX IIEPEeMEHHbIX

1. ITousATUS PYHKIMU HECKOJIBKHUX ITEPEMEHHBIX.

2. Ilpenen u HeNPEPHIBHOCTH (PYHKIIUU.

3. YacTHble MPOU3BOAHBIEC U TOJTHBIN TuddepeHran GyHKIIH.

4. Tlpon3BoaHasi 0 HAMPABICHUIO, TPAIUEHT (PYHKIIUH.

5. DkcTpemMyMBbl PYHKIIMHM MHOTHX TIEPEMEHHBIX, HEOOX0AUMOE M JOCTATOYHOE yCIOBHE
JKCTpEMyMa.

6. YCIIOBHBIN 3KCTpEMYyM.

7. Meron muoxurenei Jlarpamxa.

8. IloHsATHE NTBOWHOTO HHTETpAIA.

9. CeneHue JBOWHOTO HHTErpaia K IOBTOPHOMY.

Ilpakmuueckoe 3anamue 1
1. HaiiTu yacTHbIE IPOM3BOIHBIE (YHKIIHI JABYX MEpeMEHHBIX Z = X'y —COS XY .

2. Permmuts 3amaun [JI1, ¢.514, 515]: 9.47; 9.50; 9.51; 9.53.
3. Tonarasi, uto mpousBosbHas GyHKIUsS [ auddepeHimpyeMa, MPOBEPUTH CIIETYIOIINE
paBeHCTBA:
2
xzﬁ—xyg+y —0, 2= & f(xy).
OX oy 3X
4. Pemmuts 3amgaun [JI1, ¢.515]: 9.66; 9.68.

5. HaifTnt BemminHy 1 Hanpasierue rpaauenta dymximn 5 Touke M (Xo, Yo, Zo)

f(x,y,2)=xyz, M(1,11).

Ilpakmuueckoe 3anamue 2

1. Petmuts 3amauu [JI1, ¢.519]: 9.76; 9.81; 9.84.

2. HailfTu TOYKM JIOKaJIbHOTO 3KCTpeMyMa (GYHKUUI U MPOBEPUTh B HHUX BBINIOJIHEHHE
JIOCTaTOYHOI'O YCIIOBHS DKCTPEMYyMa

U=2X>—Xy+2X2—y+Yy>+7°,

3. BbluucIUTh BOWHBIE WHTETpaJbl _” f (X’ y)dxdy no obmactu G , 3aJaHHOU
G
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rpaHuLiaMU
a) T (X,¥) =X—-Y, G —1peyronbuux ¢ sepumnamu (1, 1), (4, 1), (4, 4).
4. Permts 3amaun [J11, ¢.657 - 658]: 11.160; 11.162.

5. C momompio JABOWHOTO HMHTErpajla HAMTH ILJIONIA/lb, OTPAHUYCHHYIO CIICAYIOUTIMH
KPHUBBIMH:

y? =2x+1, y* =-2x+1.

Tema 3. O0bikHOBeHHBbIe U epeHnnaNbHbIe ypaBHeHuss B HR
[TpousBogHas hpyHkuuu u nuddepeHuan.

OcHoBHbIe TipaBuIa AudepeHurpoBanus.

[Tpon3BoHAs CIIOKHON M 0OpaTHOM (PYHKITUHA.

[Tpon3BoIHBIEC HESIBHOM U TApaMETPUUECKU 33aHHOW (YHKIIUH.
[TpousBonHbIe U TG HEpeHIaIbl BBICIIMX TOPSIKOB.

Touku 3KcTpeMyMma, BBITYKJIOCTb U TOUKH Meperunda GyHKInu.
ACHUMITOTBHI.

OO6mas cxema uccnenoBaHus (PyHKIMA U TOCTPOCHUS TPaHKOB.
Juddepenumanbable ypaBHEHHs B YIIPaBICHUH I1EPCOHATIOM.

CoNOR~wWNE

Ilpakmuueckoe 3anamue 1

1. Permuts 3amaunm [JI1, ¢.385]: 7.104.

2. Pemmmth muddepeHnnanbHbie ypaBHEHUsI TEPBOTO IMOPSIKA C  Pa3ICIISTFOIIMMECS
NIepPEMEHHBIMU

a) y'+%:0; 6) X2y —~/xcos?y =0

3. Pemuts 3amaunm [JI1, ¢.706]: 12.46; 12.49; 12.50; 12.54; 12.56.
4. Haiftu oOmue pemrerns muddepeHnnanbHbIX ypaBHEHUH MEPBOTro MOPSIKA:

a) Y +X7y=x",

Ilpakmuueckoe 3anamue 2
1. Petmuts 3amaum [JI1, c.714]: 12.76; 12.79; 12.87.
2. Haittu oGmiee perienre nuddepeHimanbHbIX ypaBHEHUH BTOPOTO MOPSIIKa

a) Y +2y =(3x+7)e"; 6) y +y —2y=8sin2x;

2

3. Pemmuts 3amaum [JI1, ¢.723]: 12.107, 12.111, 12.116.

Tema 4. OcHoBBI Teopuu BeposiTHOcTel. CirydaiiHbie COOBITHS
1. TeopeTUKO-MHOKECTBEHHAasi TPAKTOBKA OCHOBHBIX MOHSATHM M aKCHOMaTHYECKOe
IIOCTPOECHHUE TEOPUU BEPOATHOCTEN.
TeopeMsl ClI0kKEeHUsT BEpOSATHOCTEM.
TeopeMa yMHOkKEHUS BeposTHOCTEW. DOpMYyIia MOJIHON BEPOSATHOCTH.
®opmyna baiieca.
IToBTOpHBIE HE3aBUCHUMBIE UCIIBITAHMUS.
®opmyna beprymm.
JlokanbHas u uHTErpanpHas Teopemsl Myaspa-Jlanmaca.

Nooghk~own

Ilpakmuueckoe 3anamue 1

1. Pemmts 3a1aun:

a) B pailonHoli opranu3anuy HEKOTOpoi napTuu HacuuThiBaeTcst 150 wieHoB. CKOIBKMMU
croco0aMu MO>KHO M30path 6 JeNieraToB Ha Che3/l.

2. Pemuts 3a1a4u:

a) B ypue 30 mrapos: 10 kpacubiX, 5 cunux u 15 Genbix. HallTi BeposSTHOCTH CITy4aiiHO
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BBIHYTb LIBETHOM 11ap.

0) 13 xonoap! kapt (36 xapT) Hayzady BBIHUMAIOTCS TpU KapThl. HaliTu BEpoATHOCTH TOTO,
YTO CPEIH HUX OKAXKETCSI TOIBKO OJIUH TY3.

3. Pemuts 3a1auu:

a) IlarutomHOoe coOpaHue COUMHEHUIl paCIONOKEHO Ha TOJKE B CIy4allHOM MOPSIKE.
KakoBa BepOsITHOCTb TOTO, YTO KHUTH CJIEBA HAIIPABO B MOPsAIKEe HyMepaluu ToMoB (oT 1 110 5)?

0) Haynauy B3sThIii TeneoHHbIH HOMEP cocTouT 13 5 1udp. KakoBa BepoSTHOCTH TOTO, YTO
B HEM Bce IU(PHI: pa3iyuHbIe; OJMHAKOBbIC; HEUeTHbIe 3BecTHO, 4TO HOMEp TenedoHa HE MOXKET
HAYMHATHCS C LUPBI HOJIb.

4. Pemuts 3a1auy:

Cpenu 25 obOydarommxcsi, U3 KOTOPBIX 15 JEBYIEK, pa3bIrphIBAIOTCS 4 TMPHUIIANICHUS Ha
JICKOTEKY, MPHYEM KaXKIBI MOKET BBIUTPATh TOJIBKO OAWH Omier. KakoBa BEpOsSTHOCTH TOTO, YTO
cpenu obnanatesnel Ouera OKaXKyTcsl IBe AEBYILKU U ABOE FOHOIIEH?

5. Pemmrs 3aaum:

a) U3 smuka, conepskamiero 5 nmap o0yBu, U3 KOTOPBIX TPH Mapbl MYXKCKOM, a JIBe Mapbl
KEHCKOM OO0YBH, MEPEKIaJbIBAIOT HayJady 2 mapbl OOyBH B JPYroi SIIMK, COJCPIKALIHMA
OJIMHAKOBOE KOJIMYECTBO Map *KEHCKOU U MY>KCKOH O0yBH.

KakoBa BepoATHOCTb TOr0, YTO BO BTOPOM SIIUKE IOCJIE ITOrO OKAXKETCS OJUHAKOBOE
KOJIMYECTBO IMap MYKCKOU U ®KEHCKOH 00yBU?

0) s mpoBeneHus COpeBHOBaHUS 16 BOIECHOOIBHBIX KOMaH] Pa30MTHI IO KPEOUIO Ha
JIBE MOATPYNIbI (IO BOCEMb KOMaH[ B Kaxaoi). HailTu BeposSTHOCTH TOTO, 4TO JABE Hauboiee
CUJIbHbIE KOMaH/Ibl OKa)KYTCS: B Pa3HbIX MOATrPYIIAX; B OJHOM MOATPYIIIE.

Ilpakmuueckoe 3anamue 2 (na I1K)

1. Peuts 3amaun:

a) KakoBa BeposSTHOCTH TOTO, YTO Hayxady OpOIICHHAs B KPYT TOYKA OKAKETCS BHYTPHU
BIMCAHHOTO B HETO PABHOCTOPOHHETO TPEYTrOJIbHUKA?

2. Pemts 3a1aun:

a) CTyzeHT pa3bICKUBaeT HYXHYIO eMy (opMyny B Tpex CIpaBOYHHMKAX. BeposTHOCTH
TOro, 4Tto (opMmyna COAEpKUTCS B IEPBOM, BTOPOM U TPEThEM CIPABOYHHKAX, paBHA
coorBercTBeHHO 0.6, 0.7 m 0.8. HaiiTu BeposITHOCTH TOrO, 4TO 3Ta (hopMysaa CONEPKUTCS He
MEHEE YeM B JIBYX CIIPaBOYHHKAX.

3. Pemmth 3amaun:

a) Ha cBszke 5 wmovedd. K 3aMKy MOIXOMUT TOJNBKO ONUH Kir04Y. HalTH BepOSTHOCTH
TOT0, 4TO MOTpedyeTcss He OoJiee IBYX MOMBITOK OTKPBITh 3aMOK, €CJIM ONpOOOBaHHBIN KIIOY B
JAIbHENUIINX UCIIBITAHUSAX HE YUYaCTBYET.

4. Petsb 3a1a4u:

a) J[pa cTpenka cliesialid 10 OJJHOMY BBICTPENy B OJHY M Ty XK€ MUIIEHb. BeposiTHOCTh
NIOMAJJaHusl B MUILEHb i nepBoro crpenka pasHa 0,8, a mnsa Broporo — 0,5. B mumenn
oKazajach ofHa mnpoOouHa. HaliTu BeposTHOCTH TOro, 4yTo MPOOOMHA MPHUHAJJIEKUT BTOPOMY
CTPEJIKY.

5. Pemuts 3amaun:

a) 13 ypHbI conepxaieit Tpu O€NbIX M MATh YEPHBIX LIAPOB, J[BA YEJIOBEKA BBIHYIH
noouepeHo 1o mapy (6e3 Bo3BpamieHus). KakoBa BepOSITHOCTh TOTO, YTO TEPBBIA BBIHYII
OenbIii 1map, ecI BTOPOl BHIHYI YepHBII?

0) /lBa cTpenka MOOYEPETHO CTPENSAIOT IO MHUIIEHW [0 TIEPBOTO TOTa aHMS.
BepositHocTh monamanus nns nepBoro crpenka pasHa 0,2, a mns Broporo — 0,3. Kakosa
BEPOSATHOCTH TOT'O, UTO MEPBBIN czenaeT 00blle BEICTPEIOB?

Ilpakmuueckoe 3anamue 3 (na I1K)

1. Pemmrs 3amaun:
a) HaliTu BeposTHOCT, 4YTO M3 BOCBMH MaJbIX NPEINPUITUA 3a TMEpPBBIA TOJ

18



00aHKpOTATCs O0sIee NBYX MPEAPUATHI.

2. Pemurs 3amaun:

a) Ha d¢upme paGortaer 36 demoBek. BeposTHOCTH TOro, YTO JCHBb POXKIACHHUS
00y4Jaromerocss MPUXOIUTCS Ha OMPEICIICHHBIN eHb roaa, paBHa 1/365. ONeHUTh BEpOSITHOCTh
TOTO, 4TO, IO KpaiHe# Mepe, 2 pabOTHHUKA UMEIOT OJTMHAKOBBIN JIEHb POXKICHUS.

3. Pemuth 3amayu:

a) O1eHUTh BEPOATHOCTh TOTO, YTO MPHU Pa3MEUICHUH 25 THICSY JIMCTKOB YHCIIO 3aKa30B
OyJieT HaXOJIUThCA B mpeenax ot 45 1o 55.

4. Pemmtsb 3a1a4u

a) [Ipu oOcnenoBannyu ycTaBHBIX (OHIOB OAHKOB YCTAHOBIIEHO, YTO TISITast YacTh OAHKOB
uMeroT yctaBHbIM (oHA cBeime 100 muH. py06. Hailitm BepositHOCTH TOro, 4to cpeam 1800
0aHkOB MMeEIOT ycTaBHBIA ¢onza cBbime 100 muH. py6.: He Menee 300; or 300 mo 400
BKJIFOUUTENBHO.

5. Pemmmrs 3aaun

a) [lonBoaHas noJKa aTakyeT Kpeiicep, BBIITyCKasi 0 HEMY OJHY 3a JpYroi 4 Toprenbl;
BEPOSITHOCTH MOMAAaHus Kaxa0u - 3/4. Jlro0ast u3 TOpres ¢ OAMHAKOBOW BEPOSTHOCTHIO MOXKET
npobuth onuH u3 10 OTCeKkoB Kpeicepa, KOTOpble B pe3ylbTaTe MOMAaJaHUsl HAMOJHSIIOTCS
Bonoil. Ilpu 3amonmHeHMU XOTA OB JBYX OTCEKOB Kpeicep TOHET. BBIUMCIUTH BEPOATHOCTH
rudenm Kpecepa.

0) BeposrHocts TOro, uto COOBITHE A TOSBUTCS XOTS OBl OAMH pa3 MpH ABYX
HE3aBUCHUMBIX HUCHBITaHusAX, paBHa 0,75. HaliTu BepoOSTHOCTH MOSBICHUS COOBITHS B OJHOM
UCTIBITAHNU (TIPEATIONAraeTCs, YTO BEPOSITHOCTD MOSIBIICHHS COOBITHS B 000MX MCIBITAHUSAX OIHA
U Ta XKe).

Tema 5. Ciry4yaiinbie BeJTHYHUHBI

1. JluckperHble U HENPEPHIBHBIE CIIY4aliHbIE BEINYNHBI.

2. OyHKUUA pacupeaeIeHUs CydyaiiHON BEIIMYMHBI.

3. TInmoTHOCTH pacmpeneneHrs HeMPEPHIBHON CIIyYaiiHOW BETMYUHEI.

4. YucnoBble XapaKTEPUCTUKU CIY4YalHBIX BEIMYMH: MaTEMaTHUYECKOE OXHJaHHE,
JIICIIEpCHs, CPEeIHEE KBAAPATUIECKOE OTKIIOHEHUE. X cBoMCTBA.

5. HauvanbHble U IEHTpaJIbHbIE MOMEHTHI CIIyJailfHbIX BEJIMUYMH.

6. OCHOBHBIEC 3aKOHBI pacTpeieieHNus CIyYallHbIX BEJIHMYWH: paBHOMEpHoe, bepHyuim,
ITyaccoHa, 9KCIIOHEHLIMAJIBHOE, HOPMAJILHOE.

7. HepaBenctBa MapkoBa u YeOsbl1ieBa.

8. 3axon 6onpmux uucen. Teopems! YeOsimeBa, bepuymnnu u ITyaccona.

9. llenTpanpHas mpezaenabHas TeOpeMa.

10. MHOromepHsIe ciyyailHble BETUUNHBI.

11. ®ynknus pacnpeneneHus U IOTHOCTh JBYMEPHOU CIy4YailHON BEIHYMHBL.

12. 3aBucumble ¥ HE3aBUCUMBIE CIydaiiHble BETMYNHBI.

13. YcnoBHbIe 3aKOHBI pacHpeaeIeHusl.

14. YucnoBble XapaKTepUCTUKU ABYMEPHBIX CIyYalHBIX BEIMUHH.

15. Koapuanus, ko3hpuiineHT Koppensinu.

Ilpaxkmuueckoe 3anamue 1

1. Pemmrs 3amaun:

a) BeposatHocTh TOro, uro OOyYaromIMiics CIACT CEMECTPOBBIM 3K3aMEH B CECCHIO IO
muciuruinHaM A u b, pasasl coorBeTcTBEHHO 0,7 11 0,9. CocTaBUTh 3aKOH paclpeesieHus Yucia
CEMECTPOBBIX IK3aMEHOB, KOTOPbIE CIACT O0YJaIOLIUIACS.

6) lana ciydvaiinas BenuuuHa X:

Xi -2 1 2
Pi 0,5 0,3 0,2
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Haiitu 3aK0H pacrpesiesieHus clydaitHbpix Benuuu: a) Y=3X; 6) Z=X2,

[Toctpouth GyHKIMIO pacrpepeseHus, HATH MaTeMaTH4ecKoe OXKHIaHue, JUCTIEPCUI0 U
CPEIHEKBAIPATUUECKOE OTKJIOHEHNE UCXOAHBIX U NOJYUYEHHBIX CIIY4alHbIX BETUYHH.

2. Pemmmth 3a7aun:

a) CTpenok BeeT CTpesb0y MO LU ¢ BEPOSTHOCTHIO MOMalaHus IPH Ka’KJOM BBICTpEe
0,2. 3a kaxmoe momajaHue OH TMOJy4aeT 5 OYKOB, a B Cllydae IpoMaxa OYKOB €My He
HauucistoT. COCTaBUTHh 3aKOH paclpeesieHusl 4Yucia OYKOB, IOJIYYEHHBIX CTPEIKOM 3a 3
BBICTpEJIA, U BBIYUCIUTHh MAaTEMAaTHUECKOE OKUJAAHUE STOU CIydailHON BETMUMHBI.

6) KonrponpHast paboTa cocTouT M3 Tpex BompocoB. Ha kaxxaplii Bompoc npuBeneHo 4
OTBETa, OJIMH U3 KOTOPBIX MpaBHIbHBIN. COCTaBUTH 3aKOH pacCHpeeIeHHs Yucia MPaBUIbHBIX
OTBETOB IIPU NPOCTOM YyrajpiBaHuMM. HaliTu MaremaTHueckoe 0XHJaHUE U JUCIEPCHUI0 ITOU
CIIy4ailHOM BEJIMYUHBI.

B) Haiitu 3akoH pacripesieneHuss 4ucia MakeToB TPEX aKLMM, IO KOTOPHIM BIIAJAEIbLEM
OyAeT MOJy4YeH AO0XOJ, €CIM BEpPOATHOCTh IMOIYYEHHUS [0XO0Ja IO KaKIOMy K3 HHUX paBHa
cootBerctBeHHo 0,5, 0,6, 0,7. Haiitu maremarnueckoe OXUIAHHE € JAUCIEPCHIO JTAHHOU
CIIy4aifHOW BEJIMYMHBI, TOCTPOUTH (DYHKIUIO pacrpeieieHuUs.

r) /IBa crpenka ciemanu mo jABa BBICTpeda MO MUIIEHU. BeposTHOCTH momaaaHus B
MHUILIEHb 17151 mepBoro ctpenka paBHa 0,6, mis Broporo — 0,7. Heobxonumo: coCTaBUTH 3aKOH
pacrpenenenus o0IIero Yucia nornajaHuii; HailTh MaTeMaTU4ecKoe 0XKUJaHUE U IUCIIEPCHUIO 3TOM
CIIydaifHOW BETMYUHBI.

Ilpakmuueckoe 3anamue 2 (na 1K)

1. BbluucauTh 3HaY€HUS IUIOTHOCTH PAaBHOMEPHOT'O PACIpEeNICHUs], COCPEJOTOYEHHOIO
Ha UHTepBajie [@, D], 3HaueHUsT QYHKIHH 3TOrO PABHOMEPHOTO paclpe/eeHHs AJsi MacCHUBa
aprymenTa ot -1 10 4 ¢ marom 0,1. [Toctpoenue BoimonHuTb it & = 1, b = 3. Tlpu BeuucieHun
UCIOJIb30BaTh Jiornyeckue ¢yHkuuu. IloctpouTs rpaduku MIOTHOCTH 3TOrO PaBHOMEPHOIO
pacnpenenenus U QyHKIIMU 3TOTO pacipeeeHuUs.

2. Manoe npennpusTHe OKa3bIBaeTcs OAHKPOTOM B TEUYEHHE T0/la C BEPOSTHOCTHIO p.
Haiitu BeposiTHOCTH TOTO, UTO B Te4YeHHE roja Oankporamu ctanyt 0, 1, 2, 3, 4, 5 manbix
IPEIIPUATHI U3 MISITH 3apETUCTPUPOBAHHBIX B JAHHOM PETHOHE. BBIUMCINTE ¢ UCIIOIB30BAHUEM
crangaptHoi ¢pynkuuu Excel (BUHOMPACII) mist p = 0,2; 0,3; 0,4; 0,5; 0,7; 0,8. IToctpouTtsb
NOJIydeHHbIEe pacripenesnienus: rpapuuecku. Halitn Hanbosee BEpOATHOE YMCIO MPEIIpPUATHH,
CTaBIIMX OAHKPOTaMH, Ul KaKJ0T0 U3 YKa3aHHbBIX 3HAUEHUN BEPOSTHOCTH.

3. INoctpouts TabnMIly 3HaUE€HUH MIIOTHOCTU U (GYHKLMU HOPMAJILHOTO pAaCIpe/ieieHus ¢
napamMeTpamMu a M o Ha uHTepBaie [-5, 5] ¢ marom 0,1 (c wcmosb30BaHMEM CTaHAAPTHOU
¢ynkumn  Excel (HOPMPACII)). [Iloctpouts rpadukd  MOJMyYSHHBIX  (DYHKIHIL.
[Ipoananu3upoBaTh 3aBUCUMOCTb (DOPMBI M MOJIOKEHUS Tpaduka OT 3HAUEHUN MHapaMeTpoB.
OcraHOBUTBCS HA TpaduKax CTAHAAPTHOTO HOPMaJIbHOTO pactpesencuus (a =0; o= 1).

4. Vicnonb3oBanue Hopmanu3oBaHHBIX 3HaueHuit (HOPMAJIM3ALMSA), ompeneneHue
KBaHTHUJIEH.

[IIkonbHUK y4acTBYeT B ABYX oiumnuanax. Ha onHoit o HaOpan 70 OamnoB, Ha Apyroi
— 80. I'me oH BRICTYNWII yJlauHee, eCIu CPpeAHU 0aul ydacTHHUKA TIEPBOM OJIMMIHAIBI paBeH 60,
a BTopoii — 70, cTangapTHOE OTKJIOHEHHE B IEPBOM ClIy4ae paBHO 5, a Bo BTopoM — 107

5. lloctpoenne u ananu3z rpadukoB wioTHOCTEN U GyHKUMI pacnpenenenuit [lyaccona u
OKCIIOHEHIIMATFHOTO € HWCIONB30BaHMEeM  craHiapTHeix — Qymkumid  Excel (ITYACCOH,
OKCIIPACII).

Ilpakmuueckoe 3anamue 3 (Ha 1K)
1. Cayyaiinas BenmuunHa X UMEET CIEAYIOUINHA 3aKOH pacipeaeIeHus.

3HauyeHue 1 2 4
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\ BeposiTHOCTH ‘ 0,2 ‘ 0,3 ‘ 0,5 ‘

CocraButh 3aK0H pacnpeaenenus crydaitHeix BenmmunH Z = 2X u W = X + Y. Iloctpouts
bynkuuu pacripenenenus ciuydailHsix BennunH X, Z u W. Haiitn MaTematndeckoe OKuJaHue u
cpeaHee KBaJpaTHUeCKoe OTKIIOHEHUE ciaydailHbIX BenuuuH X, Z u W,

2. HaiiTu 3aKoH pacHpelesieHHss CyMMbl JBYX HE3aBHUCHMBIX CIIy4yalHBIX BEJIUYHH,
KaXK/1asi U3 KOTOPBIX pacipe/ieieHa [0 CTaHJapTHOMY HOpMaIbHOMY 3aKkoHy, T.e. N(0;1).

3. 3akoH pacnpeneneHusi IBYMEpPHOM TUCKpeTHOM ciyuyaiiHoi BenuuuHbl (X,Y) 3aman
TalbJIMLen

NG 1 2 3
3
- 0,02 0,03 0,09 0,01
0 0,04 0,20 0,16 0,10
1 0,05 0,10 0,15 0,05

HaiiTu: 3akoHbl pacmpeneneHusi OAHOMEPHBIX CIy4alHbIX BeMWYUMH X U Y; YCIOBHBIE
3aKOHBI paclpeesieHus CIy4aiiHON BeIUYMHbI X IpU YCJIOBUU Y = 2 U CllydyallHOM BelIUYuHBI Y
npu ycmoBun X = 1; BepostHocth P(Y > X). OnpenenuTh: KoBapuanuioo u KodpdUIHEHT
KOPPEISIUH CITy4aifHbIX BeMuuH X U Y; BBISICHUTH KOPPEIUPOBAHHBI UM HE KOPPEIUPOBAHHBI
9TH ClTy4yaiiHbI€ BETUYHUHBI.

Tema 6. OCHOBBI MATEMATHYECKOI CTATUCTUKHU M €€ UCIOJIb30BAHUE /IJIS PelleHus]
HR-3aga4 3agauy ¥ OCHOBHBIE IOHSATHA CTATHCTHKH.

1. BrIOOpOYHBI METO/I.

2. T'eHepasbHas COBOKYIHOCTh W BBIOOPKA, BapHAIMOHHBIA pPsJ, TOJIWTOH YacCTOT,
TUCTOrpaMMa, SMIIUpUYEcKast (CTaTUCTUYECKas) PYHKIIHS pacpe/IesICHuUS.

3. UwucnoBble XapaKTEPUCTUKH BHIOOPOYHOTO PaCTIPe/ICIICHUS.

4. TlonsTue o0 OICHKE MapaMeTPOB. XapaKTEePUCTUKHU OIICHOK.

5. MeToasl HAXOXKJIECHHS OIECHOK: METOJ MOMEHTOB, METOJ MAaKCHUMAaJIbHOIO
MPaBA0ONOI00US, METO]] HAUMEHBIIINX KBAAPATOB.

6. Ilonstne 00 WMHTEpBAILHOW OIIEHKE mHapameTpoB. JloBepuTenbHas BEPOSTHOCTH
JIOBEPUTENbHBIA NHTEPBAI.

Ilpakmuueckoe 3anamue 1 (na I1K)

1. [To sMnupuYecKUM JaHHBIM (ITOPSIKOBBII HOMEP Mecslla POXKACHUS O0YydJaroluxcs B
rpynre) MocTpouTh cpeAcTBaMHU Excel BapHallMOHHBIA M CTATUCTUYECKUH psiJi; MOJIMIOH YacToT,
KyMYJISTY ¥ SMIIUPUYECKYIO (PYHKIIUIO PACHIPE/ICIECHUSL.

2. IlpencTaBUTh AaHHYIO BBIOOPKY B BHJE BapHallMOHHOTO M CTaTUCTUYECKOIO psija.
[Moctpouts cpenctBamu Excel momuron wactor (4acTocTei), KyMyslsaTy H SMIHPUYECKYIO
(GYHKLUIO pacnpeeneHHs:

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

3anamue 2 (ua I1K)

1. Tlo pe3ynbpTaTam coruosiornyeckoro oocienoBanus npu onpoce 1500 pecrioHIeHTOB
PEUTHHT TJ1aBbI (T.€. MPOLIEHT ONPOLICHHBIX, OJOOPSIOLUINX €ro AEATeNbHOCTh) cocTaBuil 30%.
Haiitu rpaHuiipl, B KOTOPBIX ¢ HAaAeKHOCTHIO (0,95 3aKkitoueH peWTHHT TJIaBhl (IIPU OMPOCE BCEX
xutene pernoHa). CKOJIBKO PECHOHJEHTOB HAJ0 OMPOCHUTH, YTOOBI ¢ HazaexkHocThio 0,99
rapaHTUPOBATh MPEIEIbHYI0 OUIMOKY COLIMOJIOrHYecKoro oocnenoanus e 6oiee 1%? Tot xe
BOIIPOC, €CIIM HUKAKUX JTAHHBIX O PEUTUHTE TJIaBbl HET.

2. B ropoxe pabdoraer N = 40000 gemomek. IIpum BBIOOpOUHOM ompoce n = 1000
paboTaronux okazanock, yto K =400 u3 HuX uMeroT Bhiciiee oOpazoBanue. Haiitu:

a) BEPOSATHOCTh TOTO, YTO [OJS JIIOJEH C BBICIIAM OOpa30BaHHIO CPEOU BCEX
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paboTaronux ropoja oTIn4aeTcs OT BEIOOpouHoil He 6osee ueM Ha 10%;
0) TrpaHUIBl JOBEPUTENHLHOTO WHTEpBaja s 4YHcla pabOTAlOIIUX C  BBICHINM
0o0pa3zoBaHHEM (IIJ1s1 JOBEPUTEIBbHBIX BEpOsTHOCTEH, paBHBIX 0,95 1 0,99).

Tema 7. IlpoBepka cTATUCTHYECKUX THIIOTE3 B YIIPABJIEHYECKON AeSITEJIbHOCTH

1. ITpuHUIMI TPAKTUYECKON YBEPEHHOCTH.

2. TloHsiTHE CTATUCTUYECKOI TUIIOTE3HI.

3. OO6mas cxema MPOBEPKH CTATUCTHUECKOMN TUITOTE3HI.

4. TIpoBepka rumoTre3 0 paBeHCTBE CPEIHUX U AUCIIEPCHI IBYX COBOKYITHOCTEH.

5. IpoBepka rHUMOTE3 O 3aKOHE pacmpeiciieHUuss BBHIOOPKH B  YIIPABICHUYECKON
JESTEIbHOCTH.

6. IlpoBepka rumore3 06 0THOPOJHOCTH BHIOOPOK.

IIpakmuueckoe 3auamue 1 (na I1K)

1. Pemuts ¢ ucnons3oBanueM cpenctB Excel (macrep ¢yHKIMiA M HagCTpOiiKa «AHAIH3
JAHHBIX») 3aJauu:

a) [IpousBeneHsl ABe BRIOOPKH YpOKasi 3€pHOBBIX: IIPU CBOEBPEMEHHOM YOOpKeE - X U IpH
yOOpKe C HEKOTOphIM omo3jaHueM - Y. B mepBom ciyyae mpu HaOMIOACHUU § y4acTKOB, BO
BTOPOM cllydae Mpu HaOIOIeHUU 9 y4acTKOB:

X 21 |175 |12 135 |128 |20 |18 |13.8

Y 13,2153 |16 |129 |15 |131 | 14,7 |10 | 139

IIpennonaras, 4To ypoxKalHOCTb B 000MX CIIydasX UMEET HOPMAJIbHOE PACIPECIICHHUE, U
JUCHEpCUM 0x> W 0x> paBHB, HAa YpOBHe 3HAaunMOocTH o = 0,05 BBIACHUTH BIHSHHE
CBOEBPEMEHHOCTU YOOPKH yporKasi Ha CpeJHEE 3HAUEHUE YPOXKANHOCTH.

6) Ha nByx 3aBonmax mo ouuctke TormBa (B Muamane u Texace) mposeneHo mo 12
IIPOBEPOK HAMYMSI TpUMecer (MI/T) B BBIITYCKA€MOM MPOTyKIUH:

Muauana | 979 | 985 | 955 924 | 890 | 756 | 790 | 850 | 930 | 777 | 790 |930
Texac 884 [ 723 | 913 1965 | 875 | 930 | 886 | 751 | 785 | 810 | 845 | 950

Honaraﬂ, YTO KOJIMYECTBO anMeceﬁ (BGC) MNOAUYUHACTCA HOPMAJIIbBHOMY 3daKOHY, Ha YPOBHC
3HAYNMOCTH @ = 0,05 BBIAAICHUTH, MOXXHO JIM CUHUTATh, YTO KAaYC€CTBO OYHMCTKH TOIIJIMBA HA 3TUX
3aBoJax oAuHaKoBo. Ha YPOBHE 3HAYUMOCTH @ = 0.05 BBISICHUTH BJIMSHAE MECTOIOJIOKCHUS
3aBO/ia Ha CpE€AHECC 3HAYCHUC BECa HpI/IMecef/'I.

Ilpakmuueckoe 3anamue 2

3amaua 1. BeiscHsercs, 3aBUCUT U 3PPEKTUBHOCTh O0YyYEHHS HHOCTPAHHOMY SI3BIKY OT
METOJIMKH TIperiogaBanus (ogHoW u3 AByx). Ilocnme mpoBeneHus TeCTUPOBAaHUS B JABYX TPYIIIax,
0o0y4yaBIIMXCSI TO pa3HbIM METOAMKAM, TIOJy4eHBbl CIEAYIOIHe pe3ynpTaThl (Tabnmia
COTPSHKEHHOCTH PU3HAKOB):

BEHb BIIQJICHUS V 1OBIETEO-
SI3BIKOM Cnaboe A Xopomee | Bcero
PUTEIEHOE
Meroauka
[lepBast 8 12 11 31
Bropas 13 7 9 29
Bcero 21 19 20 60

Hcnonbp30Bate kpuTepuidi XU-KBaapaT Ha ypoBHe 3Haunmoctu 0,05.
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3amaua 2. Jlna npoBepku 3PGEKTUBHOCTH HOBOM CHCTEMBI OILIATHI TPYy/la OTOOPaHBI ABE
rpynmnsl pabouux. B mepBoil rpymme mpuMeHssIach HOBask CUCTEMa, a BO BTOPOHM — HeT.
Pe3ynbrarhl BBIOOpOUHOTO 3KCIepUMEHTa npuBeaeHbl B Tabnune. Ha ypoBue 3naunmoctu 0,05
BBISICHUTD BJIMSIHUE HOBOM CUCTEMBI OILIAThl TPY/1a HA IPOM3BOAUTEIbHOCTD.

[pymna | Yncaensocts Bri0opounasi cpeanss Bri0opounas qnucnepcust
BbIpadOTKA BbIPa00OTKH
1 50 85 100
2 70 78 74

Tema 8. DiieMeHTBHI PerpecCHOHHOr0 M JUCIHEPCHOHHOIO AHAJIM3A JIS OLEHKH
Ka4vecTBa padoThl epcoHaia
OnHOhaKTOPHBIN TUCIIEPCUOHHBIA aHAIIU3 JIJIS1 OIICHKH KauyecTBa pabOThI IIepcoHaa.
Mexrpynmnosas Bapuanys. BHyTpurpymnmnosas Bapuarusi.
[TonsiTne 0 NBYX(aKTOPHOM JAMCTIEPCHOHHOM aHaJIM3e.
Koppensuronnoe ornomenue. Muagaexe koppensium.
Jluneitnas mapHas perpeccusi.
KoaddurmenT nerepMuHanum.
[IpoBepka 3HAUMMOCTH ypaBHEHUS PETPECCUHU.
OnpeneneHne TOBEPUTEIBHBIX HHTEPBATOB JUISI KOIPPUIMEHTOB W (QYHKIUHU
perpeccuu.

NGO~ wWNE

Ilpakmuueckoe 3anamue 1 (na I1K)

3amava 1. Pemmth ¢ wucnons3oBanueMm cpeactB Excel (macrep ¢ynkumii, macrep
JarpaMM M HaJCTpOMKa «AHaJIN3 JaHHBIX») 3aa4y:

[lo naHHBIM yKa3aHHOHM TaOJULBI HOCTPOUTH YPaBHEHHE JIMHEWHOM MapHON perpeccuu Yx =
bo + biX pacxomoB Ha murtaHue (y) OT BENUYMHBI JYLIEBOro J0Xoda cembH (X). Ha ypoBHe
3HaunMocTH @ = 0,05 OLleHUTh MOJIENb U MTAPAMETPBI YPABHEHUS PETPECCUML.

Ne rpynmbl | Pacxoawl Ha mutanue (y) | JymeBoii noxon (x)
1 431 626
2 614 1575
3 790 2235
4 898 2657
5 1111 3699
6 1303 4794
7 1486 5924
8 1643 7279
9 1912 9348
10 2409 18805

Ilpakmuueckoe 3anamue 2 (na I1K)

Pemute ¢ ucnonb3oBanuem cpeactB Excel (mactep dyHkimit, mactep auarpamMm u
HAJICTpONKa «AHAN3 TaHHBIX») 3a]1a4H:

B tabnume mnpuBeneHbl JaHHbIE 00 OTKIOHEHUSX OT HOMHHAJIBHOTO Beca IIUTOK
IIIOKOJ1a/1a, BBITYIIICHHBIX HA YETHIPEX PA3TUIHBIX JTHHUSIX:

Jlvuusa Ne ucnpiTanus
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1 2 3 4 5 6 7 8 9 10
1 0,6 0,2 0,4 0,5 0,8 0,2 0,1 0,6 0,8 0,8
2 0,2 0,2 04 0,3 0,3 0,6 0,8 0,2 0,5 0,5
3 0,8 0,6 0,2 0,4 0,9 11 0,8 0,2 0,4 0,8
4 0,7 0,7 0,3 0,3 0,2 0,8 0,6 0,4 0,2 0,6

Ha ypoBne 3naunmoctu 0,05 yCTaHOBHTH 3aBHCHUMOCTh KadecTBa IMPOJYKTa OT JIMHUU

BBIITYCKaA.

KonTposabHble padoThl

KOHTpOJIBHOC JAOMaIIHEC 3adaHWC BBIIIOJIHACTCA CTYACHTAMHU 110 HWHIWBUAYaJIbHbBIM

BapuaHTaM, KOTOPLIC OHHU IIOJYYAIOT Yy HNPEInoaaBaTteiisad, U NPEAOCTABIISICTCA K OIPCACIICHHOMY

cpoky. Ilo nmaHHOW AMCHUIUIMHE TIPEIYCMOTPEHO BBIMOJIHEHHE B TIEPBOM ceMecTpe 7
KOHTPOJIBHBIX padoT 1o temam 1-3, 5-8; Bo BTOpoM cemecTpe 8 KOHTPOJIBHBIX pabOT 1Mo TeMaMm

1-8.

Hpenoz[aBaTenL Ha HCPBOM IIPAKTUYCCKOM 3aHATHU PACHPCACIIACT BAPHUAHTBI MCEKIAY

cryneHTamu. [1o JaHHON NMCHUIUIMHE PErVIAMEHTHUPOBAHbI CPOKU CIaYM KOHTPOJIBHOM JOMAITHEN

paboThI U €€ 3aIIUThI:
—  CPOK cIjauu KOHTPOJBHBIX paboT — 17 Henens cemecTpa.

JloryckaeTcst ¥ IpUBETCTBYETCS IIPEIBAPUTENbHAS C1aua KOHTPOJIBHBIX paboT 110 3a/1a4am.

Yactsb 1 (mepBblii cemecTp)

KonTposbnas padora 1 no reme
«MaTpHuubI U ONpeIeTUTeTN B 32/1a4aX YIPaBJIeHHUs MePCOHATIOM

3agauya 1. Jlanst maTpunst A u B . Haiitu matpuny C=2A" +B

Bapmuanr 1 Bapmuanr 2
[1 3 5} o ! 123
A= B=|7 2 A=|3-1 Bz(
1 -1 4 0 10 O
13 14
Bapuanr 3 Bapuanr 4
0-1
A:((a 3 5} a_lg 2 A:(z 3 1} _
12 4 13 1 -6 3
Bapuanr 5 Bapuanr 6
1-1 3.1
A=|7 3 B:(l 3 5) A_ls5 2 B:[Z 30
9 3 314 73 6 5
Bapuanr 7 Bapuanr 8
A:[7 ' 3} s A—;Bl B—(:LSS
4 10 1 B=|3 6 = =l 7 ¢
5 4 9 3
Bapuanrt 9 Bapuant 10
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1 4
8 15
A= B=|-12
4 11 2
4 3

3anaua 2. Haiiti Matpuity, oOpaTHyI0 MaTpuiie

4 1 -1
A= 0 2 3
5 -2 4
Bapuanr 1
4 0 1
A=0 1 -2
5 -2 1
Bapuant 3
4 0 1
A=|0 2 3
5 -2 0
Bapmuant 5
4 1 2
A=|0 2 3
1 -2 0
Bapuanr 7
4 1 2
A=3 1 0
1 -2 4

Bapuanrt 9
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20 7 2 3
A:37 B:
1 1 -3 4

4 1 2
A=0 2 3
5 -2 4
Bapmuanr 2
-2 1 0
A= 0 2 3
5 -2 4
Bapuanr 4
-2 0 -1
A= 0 2 3
1 -2 4
Bapuanrt 6
3 1 O
A=|0 2 3
5 -2 4
Bapuanr 8
4 1 O
A=0 2 3
5 -2 1
Bapuanr 10



3anaua 3. Haiitu onpenenutens npoussenenns marpuw;: det (A- D) u det(A-D™).

Bapmuanr 1

Bapuanr 2

Bapuanr 3

Bapuanr 4
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Bapuanr 9
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Bapuant 10
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KonrpoabHnas padora 2 mo teme
«CucreMbl JIMHEHHBIX aIre0panvdecKux ypaBHeHHUi»

3agauya 1. 3anucarb cucTeMy YpaBHEHMH B MaTpPUYHOM BMJI€ M  PEIINTh €€ Kak
MaTpUYHOE ypaBHEHHUE.

BapuanTt 1 Bapuant 2 Bapuant 3
o5X, +2X, =-1 5X; +3X, =1 2% +3X, =2
3%, +5X, =7 2X; +5X, =7 3%, +5%, =4
Bapuant 4 Bapuant 5 Bapuanr 6
o5X, +2X, =-1 X, +3X, =5 - X, +3X, =1
3X, + X, =2 2%, —9%X, ==1 oX, + X, =4
Bapuant 7 BapuanTt 8 Bapuant 9
Bapuanr 10
3anaua 2. Pemuts cucremy ypaBHeHH# MeToioM ["aycca
Bapuanr 1 Bapuanr 2 Bapuanr 3
X +2X, + X3 =4 3X; — Xy + X3 =-3 X +2Xy — X5 =2
Bapuanr 4 Bapmuanr 5 Bapuanr 6
3X, =X, +2X, =7 2% — X, +2X5 =1 2% —3X, + X, =5
X, +2X, =X, =2 3% +2X, —X3 =9 X, +4X, =X, ==3

2%, —3X, +9%X; =11 | X; —4X, +3X3=-5 3%, +2X, + 3%, =1

Bapuanr 7 Bapuanr 8 Bapuant 9
3%, + Xy + Xg =2 — 2%, +2X, —Xg =—T [=2X +2X, — X3 =4

4%, —3X, —X3 =5 X, + Xy +2X3 =7 4x, +8x, =48
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Bapuant 10
2X; —6X, —4X; =26

KonTpoJsbHas pa6ora 3 mo Teme
«J/InHeliHbIEe MPOCTPAHCTBA U NPE0OPA30OBAHUD)

3anaua 1. [IpeacTaBuTh BEKTOp X B BUJC JUHEHHOW KOMOWHAIMKM BEKTOPOB ai, a2, as,
€CIIM CUCTEMa BEKTOPOB a1, d2, a3 JIMHEMHO HE3aBHUCUMA. B cilyyae JIMHEWHOW 3aBUCHUMOCTH
BEKTOPOB a1, 82, 83 3aMEHUTh OJWH U3 HUX HA BEKTOP X TakK, YTOOBI IMOJyUYCHHAs CUCTEMa CcTajia
JIMHEWHO HEe3aBUCHUMOIA.

X=
3
BapnaHT 1 Bapuant 2
5 1 4 1
al_{—z a, a;=|-1 al—[S a,=1| az= O}
3 0 0 1
BapnaHT 3 Bapuanur 4
5 1 0 1
al—[B a,=[0|a;=|-1 al—[z a,=[0|a;= O}
3 3 1 1
BapnaHT 5 Bapuant 6
1 1 0 5
al—{z a,=1|a;=|0 al—LZ a,=[0|a;= 1]
1 3 1 3
BapnaHT 7 Bapuanr 8
1 5 1 0 1
a, = [3 a2=1 a;=| -1 al—{3 a,=|2| az= OJ
0 3 -2 0 3
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Bapuant 9 Bapuant 10
1 0 5 1 4 1

-2 0 3 0 1 0

3anaua 2. Haiitu MaTpuily JIMHEHHOTO IPe00pa30BaHus, IEPEBOIAIICTO KaX bl BEKTOP
X1 IBYXMEPHOI'0 JIMHEWHOT'O MTPOCTPAHCTBA B BEKTOP X2 MO CIIEAYIOIIEMY aJITOPUTMY:

Bapuanr 1 CummeTpuuHOe OTOOpakeHHEe OTHOCHTENbHO mpsimoii X = 0, a 3arem
1oBOpOT Ha 90° 110 YacoBOM CTpEJIKeE.

Bapuanr 2 CummeTpudHOE 0TOOpakeHUEe OTHOCUTEIBHO MpsiMol Y = 0, a 3aTeM MoBOpOT
Ha 90° IpOTUB YaCOBOM CTPEJIKHU.

Bapuanr 3 CummeTpudHOEe OTOOpakeHHEe OTHOCHTENbHO mpsimoi X = 0, a 3arem
CUMMETPUYHOE 0TOOpaXKEeHHE OTHOCUTENIbHO npsiMoid Y = 0.

Bapuanr 4 CummerpudHOEe OTOOpakeHHE OTHOCHTENbHO mpsimod Y = 0, a 3arem
CUMMETPUYHOE 0TOOPaKEHHE OTHOCUTENIbHO mpsiMoii X = 0.

Bapuanr 5. CuMMeTpruHOE OTOOpaKEHHE OTHOCUTENIBHO Hayajla KOOPJAMHAT, a 3aTeM
110BOpOT Ha 90° MpOTUB 4aCOBOM CTPEIIKH.

Bapuanr 6 CummeTpudHOEe OTOOpakeHHEe OTHOCHTENbHO mpsimod Y = 0, a 3arem
CUMMETPUYHOE 0TOOPaKEHHE OTHOCUTENIPHO Hayala KOOPAUHAT.

Bapuanr 7 CuMMeTpruHOE OTOOpaKEHUE OTHOCUTENBHO Hayajla KOOPAMHAT, a 3aTeM
CUMMETPUYHOE O0TOOpaKEHHE OTHOCUTEIHHO TpsiMoi X = 0.

Bapuanr 8. CuMMeTpruHOE OTOOpaKEHUE OTHOCUTENBHO Hayajla KOOPAMHAT, a 3aTeM
CUMMETPHYHOE OTOOPaKEHHE OTHOCUTENBHO mpsiMoii Y = 0.

Bapuanr 9 [ToBopoT no yacoBoii crpenke Ha 90°, a 3aTeM CUMMETpPUYHOE OTOOpaKeHHE
OTHOCHUTEJIBHO mpsiMoit Y = 0.

Bapuant 10 CummeTpuuHOe OTOOpakeHHME OTHOCHTENbHO mpsiMoi X = 0, a 3arem
11oBopoT Ha 90° MpOTUB 4acOBOM CTPEIIKH.

KonTposbHnas pa6ora 4 no reme
«JJ1eMeHThI AHAJIMTHYECKOl reoMeTpUum»

3amaua 1. Jlans! Bepmmunbl Tpeyromsauka A(Xy, Y;), B(X,,Y,), C(X;,Y3).

CocTaBuTh: ypaBHEHHS MeIMaHbl M BbICOTHI TpeyronbHuka ABC, mpoBeneHHblE U3
BEpILMHBI A ; ypaBHEHHE OMCCEKTPUCHI BHYTpEHHEro yria B .

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

Bapmuanr 6 (14,-2) (11,8) (15,-6)
Bapuant 7 (-21,4) (4,10) (-6,7)
Bapuanr 8 (-3,-4) (8,-7) (16,12)
Bapuanr 9 (22,8) (4,14) (-5,9)
BapuanTt 10 (-8,-7) (6,16) (-4,-14)
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KontpoabHas padora 5 mo treme
«MaremaTuyeckuii aHaau3. YmucioBbie mocCjeI0BaATEJIbHOCTH. PDYHKUMH OAHOM
nepemenHoii. Ilpenesbl mocjenoBarebHOCTEl M PyHKIIUAI»

3apava. Berauciuth npenensl GyHKIHT

BapuanTt 1 Bapuaut 6
3 2
lim X~ * x+1 HnMJx2+x+1—Jx2—x)
x—1 x3-3x+2 X%
Bapuanr 2 Bapuaur 7
. 1 4 . 1 12
lim — lim —
x—2{Xx=2 x%2_24 x—>2\X—2 x3_8
Bapuanr 3 Bapuant 8
“n]V2x2-+3x Iim«/1+2X-—3
Bapuanr 4 Bapuant 9
. sinXx-tgx : sin 2x
lim——— lim —
x—0 1—cosx x—0+/1+x -1
BapuanTt 5 Bapuanr 10
3
lim 2X+5 o lim (1 2 "
IM(l—£X
x—oo\ 2X+1 X—)O( )

KonTpoabHasi padora 6 no teme
«/IndpepennuaibHoe HCUUCTCHUE)

3agaua. VccrnenoBath QyHKIMIO U TIOCTPOUTH IpaUK.

Bapuant 1 Bapuanr 6
x4 Ix 2
=—+2VJX 3
y=", y=x3(1-X)
Bapmuanr 2 Bapuanr 7
y=X28_2X y:\/;e—x
Bapuant 3 Bapuanr 8
2 2
X
2 Xx° -1
Bapuanr 4 Bapuanr 9
X 2 x? 2
y=—-2X y=— —2X
4 X< -2
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Bapmuanr S Bapuant 10

Y = X+/1+ X y = X% +2/-x

KonTpoasHnas padora 7 nmo reme
«HeomnpeneneHHbIH U onpeae/eHHbIH HHTETPAJIbD)

3anaua 1. Haiitu HeornpeeneHHbIN HHTErpall.

BapuanTt 1 Bapuanr 6
[ x-arctg 2xdx [In 3x+2)dx

Bapuant 2 Bapuanr 7
[ x-In3xdx Ix-ezx_ldx

Bapuant 3 Bapuanr 8

sz e X dx [(x+2)-cos3xdx

Bapuanr 4 Bapuanr 9
[ cos® 2xdx IZL
X +3x-4

Bapuanr 5 Bapuant 10
[In?2xdx [sin® 3x dx

Yacts 2 (BTOpOIi cemecTp)

KonTposbHnas padora 1 no reme
«Paaen

33)18‘-13 1. HccnegoBaTh CXOAUMOCTD YHCIOBOTO paaa

Bapuanr 1 Bapuanr 6
2 3n%+2n i n-3"
3 n
n=1N°+5n-5 n=1 N
Bapuanr 2 Bapuanr 7

él n(l + n%] i ﬂ

Bapuanr 3 Bapuanr 8
i Vn? +7 < 10"
2
1 n° +12 n=112" +n
Bapuanr 4 Bapuanr 9
n=1 In(n+3) n=1 (3" —4)
Bapuanr 5 Bapuanr 10
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& 1 & 1

nzzll Jnd In(n+1) ElS\/FIH(n 1)

3anaua 2. PaznoxuTh QyHKIMH B psii MakiIopeHa v HalTH payc CXOAUMOCTH psizia

Bapuant 1 Bapuanur 6
. X X _
2 X
Bapuanr 2
1 Bapuant 7
y = 4 Y= 1+ X2
1+ X
Bapuanr 3 Bapuanr 8
y = x%e~ %X y =In(6+x—x?)
Bapuanr 4 Bapuanr 9
y = Xarctgx y = C052 X
Bapmuant 5 Bapuant 10
_ X+In(1-x) _ Inl+x)
G 1+x

KonTposbHas padora 2 no reme
«DYHKIIMH HECKOJIBKHX MepeMeHHbIX»

3anava 1. MccnenoBars GyHKIHMN HAa SKCTPEMYM

Bapmnanr 1 Bapmuanr 6
z=x’y*(2-x-Y) z=x"y}(l-x-vy)
Bapmuanr 2 Bapuanr 7
z:x3y2(1—x+ y) z:x2y2(1—2x—y)
Bapuanr 3 Bapmuanr 8
¥ y
z=e2(x%+y) z=e2(x*-vy)
Bapmuanr 4 Bapuanr 9
z=eX(y% -2x) z=eX(y? +2x)
Bapmuanr 5 Bapuanr 10
z=xy —In(x+Yy) Z=—xy —In(x-y)
3ana4a 2. BeluucianuTs JBOMHBIE HHTErPATIbI H f (X, y)dxdy 10 3a1aHHol obnactu G
G
Bapmuanr 1 Bapuanr 6
ffeaxay [+ Jy)dcy.
G G
yx=1 y=0, x=2, x=3 y=x%, y=4x%, x=2
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Bapmuanr 2 Bapuanr 7

”sin(x— y)dxdy, ﬂ(X+ y)dxdy,
G G
y=X,y=2X, X=7x x=y,X+y=%,y=0
Bapuant 3 BapuanTt 8
2 1
[ xy=dxdy, J[—=—5dxdy,
G G (X=-y)
x=0,y=0,y=1-x x=1 x=2, y=3, y=4
Bapuanr 4 Bapuant 9
[[sin(2x + y)dxdy, I (Byx? — 2x)dxdy,
G G
y=X, Xx+y=x/4,y=0 x=0, x=1, y=1 y=2
Bapuant 5 Bapuant 10
Xy
[[xedxdy, ﬂzdxdy,
G G X

x=0, x=1 y=-1 y=0 x=1 x=e, y=4, y=6

KonTposbHas padora 3 no reme
«O0bIKkHOBeHHbIe (] pepeHnuaIbHbIe ypaBHenuss B HR»

3anaua 1. Haiitu oOriee perienue muddepeHmans-Horo ypaBHEH s IEPBOTo MOpsIKa

Bapmuanr 1 Bapuanr 6
1 2 ,
2xyy -y +x=0 y:fy+x\/§
X
Bapuanr 2 Bapuanr 7
1 ' 3
y + Y =xeX/? Xy —y=y
X
Bapuanr 3 Bapuanr 8
' 1 ' X
Xy +y== y -y=¢
X
Bapuanr 4 Bapuant 9
' 2 . 2
xyy =1-Xx y_2xy:ex
Bapuanr 5 Bapmuanr 10
yy +x=1 2x2yy +y2:2

3agauya 2. Haiitu oOmee pemeHne HeoAHOpoaHOro auddepeHnnanbHOro ypaBHEHHS
BTOPOTO MOPSAKA C MOCTOSHHBIMH K03 pULIeHTaMu.

Bapmuanr 1 Bapmuanr 6

y -2y +y=2¢e" y =2y = 2e*
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Bapuanr 2 Bapuant 7

y” +y:COSX y"+2yl+2y:e_x
Bapuant 3 Bapuant 8
y +y —2y=2e% y'+2y —3y=2x
Bapuanr 4 Bapuanr 9
y“—2y'+y:x2—1 y"—2y'+2y:2cosx
Bapuanr 5 Bapuant 10
y"+y=4ex y +y—2y=8x2

KonTpoubHnasi padora 4 no reme
«OcHoBbI Teopun BepossTHOCTel. CiyyaliHble COOBITHS»

3apauya 1. bpocator aBa kyOuka. CyMMHUPYIOT YHCIIO OYKOB, BBIIABIIMX HAa BEPXHUX
rpaHax KyOukoB. IlocTpouTh MHOKECTBO 3JIEMEHTapHBIX COOBITUH ) M €ro MOJMHOKECTBO,
COOTBETCTBYIOLIEE yKazaHHOMY coObiTHIO A. Haiitu BepostHocTh coObiTus A. IlocTpouts

I0JMHOKECTBO, COOTBETCTBYIOMIEE coObITHIO A (monomuenue A). HaliTu ero BeposSTHOCTS.

Bapuant CoObiTHE A

1 A={cymma o4koB Gosbie 3}
A={cymma oukoB 0oJbiie 4}
A={cymma 04KoB GosbIe 5}
A={cymma oukoB 0oJbiIe 6}
A={cymma oukoB OoJbie 7}
A={cymma oukoB GoJib1Ie 8}
A={cymma oukoB 0oJbie 9}
A={cymma oukoB Gosibuie 10}
A={cymma oukoB 0oJbie 4}
A={cymma oukoB GoJbuie 2}

OO (N[OOI~ WIN

[HEN
o

3agaua 2. B onHom cocyne Haxonarcsa by 6enbix u Ui yepHbix mapoB. Bo Bropom — b2
6enbix 1 Yz yepHbIx. bpocaroT n1Ba kyOuka. Eciiu cymma 04koB, BBINABIIMX HA BEPXHUX TPAHSX,
Menblie 10, 6epyT 1map u3 mepBoro cocysa, eciau 6omipiie win pasia 10 — u3 BToporo.

Bapuant YcaoBue 3agaun
Bemyt Oenplii map. KakoBa BEpOSITHOCTH TOTO
1 B1=7; U1=6; B,=5; U=9 YT P p ’
YTO CyMMa OYKOB Obljia He MeHblIe 10?
Brin yepHblil 1map. KakoBa BepOSITHOCTB
2 B1=7; U1=6: B,=5; U=9 yr Hep P p
TOr0, YTO CYMMa OYKOB Obls1a MeHblie 10?
Bemyt Oenplii map. KakoBa BEpOSITHOCTH TOTO
3 B1=6; U1=5; Bo=7; U>=9 yr p p ’
YTO CyMMa OYKOB Obl1a MeHblie 10?
Bria yepHblii map. KakoBa BepOSTHOCTB
4 B1=7; U1=5; B,=9; U=6 yr Hep P p
TOTO, YTO CyMMa OYKOB ObLTa HE MeHbIe 107
Bria yepHblii map. KakoBa BepOSTHOCTB
5 B1=5; U1=6; 5,=9; U,=6 yr Hep P p
TOT0, YTO CYMMa OYKOB Oblj1a He MeHblIe 10?
Bremyr Oensiii map. Kakosa BepoATHOCTE TOTO
6 B1=5; U1=9; Bo=7; U>=6 T p p ’
YTO CyMMa OUYKOB Obu1a MeHble 10?
7 b1=5; U1=7; Bo=6; Y»=9 BeiHyT uwepHblii map. KakoBa BepOsSITHOCTh
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Bapuant

YciaoBue 3axaun

TOTO, YTO CyMMa OYKOB Obu1a HEe MeHbIe 107

8

Bb1=5; U1=7; b>=9; U,=6

BeiayT Oenbiif map. KakoBa BepoSTHOCTB TOTO,
YTO CyMMa OYKOB Obl1a MeHbIne 10?

9

Bb1=4; 41=8; b>=9; U,=6

BeiayT Oenbiif map. KakoBa BeposTHOCTB TOTO,
YTO CyMMa OYKOB Obl1a MeHbIe 10?

10

Bb1=8; U1=4; b,=6; U>=9

BeiHyT uwepnblii map. KakoBa BepOSATHOCTB
TOTO, YTO CyMMa OYKOB Obu1a HEe MeHbIe 107

KourpoabHas padora 5 mo treme

«C.]'Iy‘laﬁl—lble BCINYUHBD»

3apaua 1. Cnyuaitnas BennuuHa X 3ajaHa IJIOTHOCTBIO paclpeiesieHus BEPOATHOCTEN

(cm.  tpaduk). IlocTtpouth Tpaduk QGyHKIUKM pacrpencsiecHus: BEpOSTHOCTEH, HaWTH
MaTEMaTUYeCKOe 0KUIAHUE U TUCIIEPCUIO CIIyYalHON BEJINYMHBI.
A
f(x)
d
> X
a b C

Bapuant b c d Bapuant A b c D

1 0 0.3 1.15 0.5 6 1 1.7 228 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 1.5 2.2 0.6 10 3 4 4.4 0.6

KonTpoJsbHasi pa6oTa 6 mo Teme
«OCHOBBI MaTeMaTH4eCKOH CTATUCTHKH M ee MCIoJib3oBaHue s pemennst HR-

3agau»

3agaua 1. [IpencraButh JaHHYIO BBIOOpKY B BHJI€ BapualMoHHOTO psjaa. [loctpouts
MOJIMTOH YaCTOT, TUCTOrpaMMy U rpauK SMIUPHUECKON (QYHKIIMU pacIpeeCHHs.

Bapuaunr Bri0opka
1 3 8 |17 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 11012 | 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 55 | 50 | 55 | 30 | 60 | 40 |75 |80 |70 | 40 | 80 | 35|80 |3 |75
8 80 | 40 | 35 |50 | 70 [ 30 | 65 | 60 | 50 | 60 | 30 | 35 | 30 | 75 | 25
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Bapuaunr Bri0opka

9 65 | 60 | 65 | 60 | 65 | 20 | 45 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75

10 45 140 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 70 | 85 | 25

KonTpoubHasi padora 7 no reme
«IIpoBepKka CTATHCTHYECKUX I'MIIOTE3 B YIIPABJICHYECKOM 1esTeIbHOCTH

3agauya 1.

Bapuanm 1.

B Tabmuue npuBeneHsl pe3yabTaThl HU3MEPEHHsI POCTa ClIydaiiHO oToOpaHHbIX 100
CTYJCHTOB:

WnrepBainel pocta | 154-158 | 158-162 | 162-166 | 166-170 [ 170-174 | 174-178 | 178-182

Ywuciio cTy1IeHTOoB Ni 10 14 26 28 12 8 2

C nomompto «kputepus Ilupcona» npu yposHe 3Hauumoctu a = 0,05 mpoBeputhb
IPaB/0I101001e TUIOTE3bl 0 HOPMAJIBHOM pacIpe/IeIEeHU pocTa CTYICHTOB.

Bapuanm 2.

Ha sk3aMeHe Mo HEKOTOpPOMY IpeaMeTy 3K3aMEHATOp 3aJaeT CTYAEHTY TOJIbKO OAMH
BOIPOC 10 0/1HOH U3 4 yacteil kypca. M3 100 ctyneHToB 26 mOTy4YUId BOMIPOC 110 IEPBOM YacTH,
32 — 1o BTOpO#i, 17 — 110 TpeThe, OCTAIBHBIC — IO YETBEPTOM.

MoxHO 1M 1O 3TUM pe3yjibTaTaM MPUHATh THUIOTE3Y O PAaBHOMEPHOM 3aKOHE
pacripesiesieHusi, TO €CTh, YTO JJIsl MPUIIEIIEro Ha 3K3aMEeH UMEETCsl OJJMHAKOBasi BEPOSITHOCTh
MOJIYYUTh BOMPOC 110 Jit000i u3 uetsipex yactei? [Ipunsts o = 0,05.

Bapuanm 3.

IIpu ypoBHe 3Haummoctu o = 0,01 mpoBepuTh runoresy O MOKA3aTEIbHOM 3aKOHE
pacripeniesieHusi npu3Haka X TIeHEepaJlbHOM COBOKYIHOCTU 10 BBIOOPKE, JaHHBIE KOTOPOM
IIPUBE/ICHBI B TaOJINILIE:

Xi 3,0-36 (3642|4248 | 4854|5460 |6066]6,6-72
ni 43 35 22 15 8 3) 2
Bapuanm 4.
dupma C 1eNbI0 YCTAHOBJIEHUS! U3BECTHOCTH €€ MPOAYKIMH ONpocuiia B KaxaoM u3 100

HaceJleHHbIX NMyHKTOB 1o 20 uenoBek. Pacnpenenenune X — yucia MyHKTOB, HE 3HAKOMBIX C
poAyKIHen (UpPMbI, TAKOBO:

Xi 0 1 2 3 4 5
HIeIo 65 20 10 3 1 1
ITYHKTOB

MoxHo nu npu 5%-HOM ypOBHE 3HAYMMOCTH CUYUTATh, YTO YHCJIO HE3HAKOMBIX C
npoaykuuei Gpupmel nogunHseTcs 3akoHy [lyaccona?

Bapuanm 5.

NmeroTcst cieayromue AaHHbIE O 3aCOPEHHOCTH NapTUM CEMsSH KIIeBepa CEeMEHaMH
COPHSIKOB:

Yucno ceMsiH B 0J1HO# mpo0e, X | 0 1 2 3 14|5|6|%

Ywucio npod, ni 4051366 | 17540 /8|4 |2]1000
Ha ypoBHe 3naunmoctu o = 0,05 mpoBepUTh TUIIOTE3Y O TOM, YTO ClIydaiiHas BEITHMYMHA
X— 4HCIO ceMsH COpPHAKOB — pacrpesiesiena 1o 3akoHy IlyaccoHa, HCMOMb3ysl KpUTEpHit y>-

ITupcona.
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Bapuanm 6.

W3 OonpIIoi mapTuM MO cXeMe CIIydaifHOW MOBTOPHOM BBIOOPKH ObUIO mpoBepeHo 150
U3JIeNU ¢ LEIbIO ONPEIeNIEHuUs IPOLIEHTA BJIAXKHOCTH JIPEBECHUHBI, U3 KOTOPOI U3rOTOBJIEHBI 3TH
uznenus. [oyydeHsl cieayromue pe3yabTaThl:
[Ipouent Bnaxknocty, Xi | 11 -13

Yucno u3nenui, nj 8 42 51 37 12
Ha ypoBue 3Haummoctu 0,05 mnpoBepurb TIHUIOTE3Y O HOPMaJIbHOM
pacrpeseleHus PU3HaKa (CIyJaiiHol BelmMduHbI) X, HCIONb3ys KpuTepHii x> - ITupcoHa.
Bapuanm 7.
Pacnipenenenue 200 snemeHTOB (YCTPOMCTB) 1O BpeMeHU 0e30TKa3HOW padoThI (B 4acax)
IPEICTABICHO B TAOIHIIE:
Xi 0-5 5-10 10-15 15-20 20-25 25-30
N 133 45 15 4 2 1
Ha ypoBue 3Haummoctu 0,05 mnpoBepUTh TUNOTE3y O TOKA3aTEIbHOM 3aKOHE
pacrpeieieHus Mpu3HAaKa (CIydaitHoil Beanaunsl) X, HCIIONb3ys Kputepuii y2 - [Tupcona.
Bapuanm 8.
X — MeCSYHBIN T0X0J1 XKuTejs peruoHa (B py06.); n = 1000 (xuteneit).

13-15] 15-17| 17-19| 19-21

3aKOHC

X MeHee 5000- 10000- 15000- 20000- CBBIIIIE

5000 10000 15000 20000 25000 25000

n; 58 96 239 328 147 132
Ha ypoBue 3Haummoctu 0,05 mnpoBepurh TrHUIOTE3Y O HOPMAaJbHOM 3aKOHE

pacHpeseseHus Npu3HaKa (CIydaitHol BenU4IUHbI) X, HCHOJIb3ys KpuTepuii 2 - [Tupcona.
Bapuanm 9.
X — yz10i1 KOpOB Ha MOJIOYHOH (hepme 3a JaKTalmoHHbIN nepuos (B 11); n = 100 (kopoB).

Xi| 46| 6-8| 8-10| 10-12| 12-14| 14-16| 16-18| 18-20| 20-22 | 22-24 | 24-26
ni| 1 3 6 11 15 20 14 12 10 6
Ha ypoBue 3Haummoctu 0,05 mnpoBepurh TrHUNOTE3Y O HOPMAJbHOM 3aKOHE

pacHpesieeHns NpU3HaKa (CydaitHol BemuuuHbl) X, HCIOMb3ys KpuTepuii 2 - [upcona.
Bapuanm 10.
IIpu maccoBbIX cTpenb0ax U3 MyIIEK Uil OJUHAKOBBIX OOIIMX YCIOBUH ObLIH
3a(MKCHPOBAHBI MPOJIOJIbHBIE OIIMOKH (M) MONAAAHNS CHAPSIIOB B 1IEJIb:

li |(-40;-30)|(=30;—20)|(-20;-10)|(-10;0){(0;10){(10;20)|(20;30){(30;40)|(40;50){(50; 60)
Ni 4 o) 11 24 39 31 28 9 o) 4
Ha ypoBne 3Haummoctu 0,05 mnpoBepurh TrHUNOTE3Y O HOPMAaJbHOM 3aKOHE

pacrpesieieHns Npu3HaKa (clydaitHoit BennuuHbl) L, ucnons3ys kputepuit y2 - [Tupcona.

KonTpoabHasi padora 8 no teme

«JJIeMEHTBI PerpecCHOHHOr0 M JHMCIEPCHOHHOI0 AHAJIM3a /I OLEHKH KAa4YecTBa
padoThI MEPCOHANA»

3agaya. B xozme sKkcmepuMeHTa M3MEpSIMCh XapakTepucTHku X u Y. IlpencraButh
pe3yibTaTel W3MepeHui rpaduuecku. HaiiT BBHIOOPOUHBIA KOA(PPHUIMEHT KOPPENSLUU 3TUX
BenmunH. UTO MOKHO CKa3aTh O 3aBUCHMOCTH DTHX JABYX BEIIMYNH?

IToctpouth ypaBHeHHE IHHEWHOW perpeccun Y or X. Hanectn Ha rpaduk JHMHUIO
perpeccum.

Bapuanm
1 X 199 8 48 | 09 | 83 | 46 145|132 83 | 472
y |48 | 31 | 59 |48 45|29 109 |17 |34 |66
2 x | 31 ] 10 5 18 | 01 |42 | 29 |-16 ]| 46 3
y [-02]106] -0,3 | 9.2 6 19 1 33 [-19]113] 59
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3 X 19914152 |71 41 ]-13|132]121| 56 3
y | 56 |41 12131 |53 |24 187 28 | 98 7
4 X 109 103 12 | 44 6 (13455213 71 | -38
y | 7,6 1 14 193 198 11| 14 |[-11]-16 116
5 X [149 (16,6 | 225 |245| 25 | 274|277 | 30,7 |33,3| 426
y [ 88 |92 | 125 134|206 |195 13,2159 11,7 | 26,8
6 X | 56 |41 12131 |53 ] 24 18728 | 98 7
y [ 09 103 12 | 44 6 [134|-55]213]| 71 | -38
7 X 109 ]103| 12 | 44 6 |134|-55[213| 71 | -38
y | 7,6 1 14 193 (98 | 11 ] 14 |[-11]-16|116
8 X |48 | 31 |59 |48 45129109 |17 |34 |66
y [ 31 ] 10 5 18 | 01 |42 |29 |-16 | 46 3
9 X |76 24 108 |97 [120] 01 | 91 |251|13,6|219
y [ 1152 | 07 32380 [349|-27]119|-28| 7,6
10 X [149 (16,6 | 125 |245| 25 | 174|277 | 30,7 | 333|422
y 188 |92 | 12511341206 ]195]13,2]159 11,7268

IIpu peniennu nomyckaetcs ucmnoab3oBath Microsoft Excel.

1.
2.

pelieHue.
3.

Bonpochl /151 cAMOCTOATEIHLHOT0 H3YYEHHSI
Brruucnenue oOpaTHoit MaTpuiibl MeToioM ["aycca.
CucreMbl JMHEHHBIX OJHOPOIHBIX YypaBHEHHI; CBOICTBa, (QyHIaMEHTAIbHOE

OOmiee pelieHuE CHCTEMbl JIMHEWHBIX alre0pandyecKux YpaBHEHMI; CBOOOIHBIC

HCHU3BCCTHEIC, Oa3ucHbIC peuicHus.

4.

NG

JluneiHOe MPOCTPAHCTBO.

bazuc nmuHenHoro npocrpancTa. Pa3MepHOCTh TMHEMHOrO MPOCTPAHCTBA.
[TpeoOpa3oBanue KOOPJMHAT MPH MEpPexXo/ie K HOBOMY 0azucy

CkansipHO€ MTPOU3BEIEHNE BEKTOPOB. YTOJI MEXIY BEKTOPaMHU.
OproHopMupoBaHHbIH 0a3zuc. EBKINI0BO MPOCTPAHCTBO.

[TpousBoaHas GyHKIMM U quddepeHnnan.

. OcHoBHble nipaBuiia 1udPepeHInpoBaHHUs.
. [IpousBoHas cjaoxxHOM U 0OpaTHOUM PYHKITUH.
. IIpousBoHBIE HESBHOM U MapaMeTPUUECKH 33JaHHON (DYHKIIUU.

. IIpousBoaHbie U AU epeHnaIbl BEICIIUX MOPSIIKOB.
14.

FeHepaﬂBHaﬂ COBOKYITHOCTb U BBI60pKa, BapI/IaI_II/IOHHHﬁ pdaa, MOJUTOH YacCToOT,

TUCTOTpaMMa, IMIUPHUIECKas (CTaTUCTHYeCKas ) QYHKIIUS pacipeaesiCHuUs.

15.
16.
17.
18.
19.
20.

YucnoBble XapaKTEpUCTUKU BEIOOPOYHOTO PACHpEeCHHMS.
[TonsiTue 06 oreHKe MapaMeTpoB.

XapaKkTEepUCTUKH OLICHOK.

[TonsiTe 06 UHTEPBATLHOM OIIEHKE TTaPAMETPOB.
JloBepuTenbHas BEPOSITHOCTh U TIOBEPUTEIbHBIN UHTEPBAJL.
Ponbs MmaTemMaTHKH B yIpaBiI€HUYECKOM 1E€ATEIBHOCTH.

4.3. OueHo4HBIE CPEACTBA I IPOMEKYTOUHON aTTECTAllUH

4.3.1. ®opmupyemble KOMIETEHIIMH C yKa3aHHEM 3TaroB UX (popMUpoOBaHUs B MpoIecce
0CBOEHUs 00pa3oBarenbHON nporpamMmbl. [lokazarenyu u KpuTepun OLEHUBAHUS KOMIIETEHIU ¢
y4eTOM 3Tana ux GOpMHUPOBAHUS

Kon HaunmenoBanue Kon HaunMmenoBanue 3Tamna
KOMIIETEHINH KOMIIETEHINH 3Tara OCBOCHUS OCBOCHMS KOMIIETEHINH
KOMIICTECHITHH
OIIK-5 CriocoOHOCTBIO OIIK-5.1 CriocobHOCTh BbIOMpATh
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aHAJN3UPOBATh MaTeMaTH4YeCKUN
pe3yIbTaThI WHCTpYMEHTapuii 00paboTKu
HCCIIEI0OBaHUI B U aHalM3a  pe3ysIbTaToB
KOHTEKCTE 1IIeJIed U HCCIEN0BaHUN B
3a1a4y cBOEH 3aBUCUMOCTH  OT  3ajay
OpraHu3aluu UCCJICJIOBAHMSL.
OIIK-5.2 CrnocobHOCTh
aHAJIM3UPOBATh  PE3YNbTATHI
HCCIEAOBAaHUN C IO3ULHN
1een U 3a71a4 opraHmM3aumu.
Oran ocBOeHUs IToka3zarens Kpurepuii onieHuBaHus
KOMITETEHIIUU OLICHUBAHHUS
OIIK-5.1 Onpenenser  MaremaTuueckuil | McuepnbiBaromie  onpeseneH
CrniocoOHOCTbH BBIOMpATH MHCTpYMEHTapuil 00pabOTKH U | MAaTEMATUYECKUI
MaTeMaTHYeCKUn aHaJlM3a JaHHBIX B 3aBUCUMOCTU | HHCTPYMEHTapHii 00paboTKH U
WHCTPYMEHTAapHUil 00pabOTKH | OT 3a/1a4 UCCIICAOBAHUS. aHaJM3a JAHHBIX B
U aHallM3a pe3yabTaToB 3aBHUCHUMOCTH oT 3a1au
HCCIIE0BAHUM B UCCIIEIOBAHMS.
3aBHCHMOCTH OT 3aja4
HCCIIEIOBaHUS O060cHOBBIBAaET BBIOOPKY, Bcecroponne 000CHOBAHBI
MeTOJIbl cOOpa NaHHBIX, METOJBI | BEIOOpKa,  MeToAbl  cOopa
00pabOTKM M aHAIM3a JAHHBIX. | JaHHBIX, METOJbI 00pPa0OTKH H
aHaJIM3a JJaHHBIX.
OIIK-5.2 Omnpenensier ey U 3ajxad YcTaHoBIEHA B3aUMOCBSI3b
CrnocoGHOCTh WCCJIEIOBaHMS B 3aBUCUMOCTH OT | IIEJIU U 33]1a4 UCCIICIOBAHUS B

AHAJIM3UPOBATH PE3YJIbTATHI
HUCCIEeI0BaHUN ¢ ITO3UIUN
LeJIel U 3aJ1a4 OpraHu3aluu

MPOOJIEMHON CUTYalluu |
YIIPaBIEHYECKOM 3a71a4u CBOCH
OpraHU3aIHH.

Omnpenensier yTH
HCIIOJIb30BaHUS pe3yJIbTaTOB
HCCICNOBAHUS IS MCIeH H
3a71a4 OpraHu3aluu.

3aBHCUMOCTH OT IMPOOIEMHOMN
CUTYyallud U YIPaBICHYECKON
3a7a4¥ CBOEH OpraHu3aliy.

AprymMeHTHpoBaHO
OIIpEACIIEHBI ITyTH
HCIIOJIb30BaHUs PE3YyIbTaTOB
VICCIIEZIOBAHMS ISl LIETIE U
3aJa4 OpraHu3aluH.

4.3.2 TunoBsble OLICHOYHBIE CPEACTBA

Panr maTpunsl.
Cucrembl
ONpeIETICHUS.

NoookrwbdPE

Bomnpocsl k 3k3amMeHy:

Yacrse 1 (mepBblii cemecTp)

TUHEHHBIX ~ anreOpandeckux ypaBHEHHI.

MaremaTHKa 1 ee 3HaueHHE B OLIEHKE KauecTBa paboThl nepcoHana. [Ipumepsl.
OCHOBHBIE CBEJICHUS O MaTPULIAX.

Onepauny Hag MaTpULIAMH.

Ornpenennureny KBaApaTHbIX MATPUILL U UX CBOMCTBA.
OO6parHas mMaTpHIa.

OCHOBHBIC TIOHATUS H

8. Mero/ibl peneHns CUCTEM alreOpandeckux ypaBHEHUI.
9. CucTeMbl TMHEWHBIX OJHOPOIHBIX YPaBHEHUH.
10. BekTOps! Ha MIIOCKOCTH U B TPOCTPAHCTBE.
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11. PasmepHOCTh W ©0a3uc BEKTOPHOTO (JIMHEWHOr0) TMpPOCTpaHCTBa. EBKINMAOBO
IPOCTPAHCTBO.

12. Jlunetinbie mpeoOpa3oBaHuUs.

13. Mopenu npeacTaBIeHus KOMIUIEKCHBIX YHCE.

14. Anrebpanyeckas ¢popMma NnpeAcTaBICHUS KOMIIEKCHBIX YHCEIT.

15. Tpuronomerpuueckass M TOKa3aTelabHas (OPMBI TPEACTABICHUS KOMILJICKCHBIX
YHCell.

16. Cucremsl koopauHnat. [Ipocreiime 3a1aun aHATUTHIECKO TEOMETPHUH.

17. Anrebpanyeckue TUHUU 1-T0 MOpsaKa. Y paBHEHHE MPSMOKN Ha TIOCKOCTH.

18. B3zaumHOe pacronokeHue nNpsiMbIX U TOYEK.

19. Anrebpanyeckue TUHUU 2-TO TIOPSIKA.

20. OKpy>KHOCTB U 3JUTUIIC.

21. T'uniep6ona u mapaboua.

22. I110cKOCTh U IpsIMasi B IPOCTPAHCTBE.

23. IlonsiTHie MHOKECTBA.

24. JleiicTBUTENHHBIC YHMCIIA U IX OCHOBHBIC CBOMCTBA.

25. Metpuueckoe mpoCTPaHCTBO.

26. YucnoBble MOCIe0BaTEIbHOCTH.

27. Bunpl nmociieqoBaTeaIbHOCTEN.

28. Ilpenen mocnenoBaTEIbHOCTH.

29. Ionstue pynkunu. OCHOBHBIE CBOMCTBA U Ki1accu(UKaIlus.

30. Ilpenen pynkiuu. OCHOBHBIE TEOPEMBI O MTpEIEIIax.

31. HenpepsiBHOCT (yHKITHH.

32. IToHsTHE MPOU3BOIHON (PYHKIIHH.

33. OcHoBHbIe paBuiia AU PepeHInPOBAHUS.

34. uddepennunan GpyHKIuu.

35. OcHoBHbIe TeopeMbl AU depeHIINaTLHOTO UCYUCICHUS.

36. IlpaBuio Jlonmrans.

37. Bo3pactanue u yObIBaHHE (GYHKIHUH.

38. XapaxTepHbie TOYKH QYHKIUH U XapaKTepHbIE JINHUH UX TPa(UKOB.

39. O6mas cxema ucciae1oBaHus (QYHKIMHA U IIOCTPOEHUS UX TpadUKOB.

40. [TousaTHS IEPBOOOPA3HON M HEOTIPEIEIIEHHOTO HHTETpaa.

41. CpoiicTBa HEONPEENEHHOI0 HHTErpaa.

42. MeTo1bl HHTETPUPOBAHUS.

43. TloHsATHE ONPEAETICHHOTO HHTETpaa.

44. ColicTBa OIpeIeIEHHOT0 HHTETpalia.

45. OnpeneneHHbI UHTETpasl Kak (GyHKIUS BepxHero mpenena. @opmyna HeroToHa-
JleitOHuna.

46. MeTo/1bI BBIYHCIICHUS ONPEAECTEHHOTO HHTErpaa.

47. I'eoMeTpuueckre NpUIOKEHUS ONPEAEIEHHOr0 UHTErpaa.

48. HecoOcTBEHHBIE MHTETPAIBL.

IIpakTnyeckne (MpuMepHbIE) 3aJaHUS K IK3aMEHY

33[{3‘[3 1. HaiiTn MakcUMallbHOE YHCIIO JIMHEHHO HE3aBUCHUMBIX CTPOK MAaTpUIbI:

1 1 -1

2 -1 1
A:

1 -1 2

3 -2 3

3agaua 2. Haiitu oO1iee pemieHrne CUCTEMBI JINHEHHBIX YpaBHEHU:
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X, +2X, —X; =5
2%, — X, —3%X; =—4

3amauva 3. Haiitu unterpa: jxefxzdx.

—00

3
3anava 4. Haiitu uaTeTpa: _[Lz
5 (x=1)

3anauya S. 3anucaTh CUCTEMY JIUHEHHBIX YPABHEHU B MATPUYHOM BHUJIE U PEIIUTH €€ KaK
MaTpUYHOE YpaBHEHUE:

2%, +3X, =2
3%, +5X, =4
e
3apava 6. Haiitu unrterpan: IX In xdx.
1
. COS2X
3agava 7. Haiiti unterpan: jﬁdx
COS™ X-SIn™ X
3anpava 8. Haiitu npenen GpyHkImun
. X2=2x
lim

-2 X2 —4X + 4
. r
3agava 9. Haiiti npon3BoaHyIO QYHKIIMU U BEIYUCIUTH €€ 3HAUCHUE MPH X, = —

COS X

y=sinx-e™",
3agauva 10. Haittu npoussoanyto gynxiuu: Y = X(cosInx+sinInx).
1 _
3agaua 11. Haiitu nuddepenmman Broporo nopsiika GyHKIuu Yy = 1 Inx—g.
X+

Bomnpocsl k 3xk3amMeHy:

Yacts 2 (BTOpOIi cemecTp)

1. TlonsTtue uncnoBoro psga. OCHOBHbIE CBOWCTBA PAIOB.

2. Tloustue cxomumocTH psiaa. HeoOXouMbIid Tpr3HAK CXOJMMOCTH Psiia.

3. IlpusHaku cpaBHEHMs JUISI MCCIEIOBAHUSA CXOAMMOCTU PSIOB C MOJOXKHUTEIbHBIMU
YIEHaMHU.

4. JlocTaTo4Hble MPU3HAKHU CXOAUMOCTHU PSJIOB C HEOTPULATEIbHBIMU YWICHAMH.

5. AOcomoTHas Y YCIOBHAas CXOAMMOCTb 3HAaKONEPEMEHHbIX psanoB. [IpusHak
cxoauMoctu JleiiOHuIa U1 3HaKouepe youierocs psja.

6. Crenennble psnel. Teopema AoOens. CBoiicTBa CTeNeHHBIX psAgoB. Pammyc
CXOJMMOCTH CTETIEHHOTO pAJa.

7. Psanp Telinopa u Makiopena.

8. TlonaTue QpyHKIIMN HECKOJIBKUX MTEPEMEHHBIX, TIPe/Ie] U HEMPEPHIBHOCTD (PYHKIIUH.

9. YacTHple TPOW3BOIHBIC TEPBOTO TOPSIKA W TOJNHBIA MuddepeHran (yHKIUN
HECKOJIbKUX NTEPEMEHHBIX.

10. IIpown3sBotHAs 11O HATIPABICHHUIO, TPAJAUEHT (DYHKITHH.

11. DkerpeMyMbl GYHKIIMH MHOTHX TIEPEMEHHBIX, HEOOXO0IMMOE U I0CTaTOYHOE yCIOBUE
IKCTpEMyMa.

12. YcnoBHbIHM 3kcTpeMyM (QYHKIMU ABYX MEPEMEHHBIX.

13. Kparnbie unTerpaisl. CBeleHIEe KPaTHOTO HHTETPaJia K IOBTOPHOMY.

14. T'eomeTpuyeckast HHTEpPIIPETALUsl BOWHOTO HHTETpaa.

15. O6rikHOBeHHBIE Au(depeHnnanbable ypaBHeHus. OcHoBHBIe noHATHA. [locTaHOBKa
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3agaun Komm u kpaeBoil 3a1auu.

16. Iuddepenunanbupie  ypaBHEHMS  IEpPBOTO  MOpSAKa C  pa3AessIOIIMMUCS
HEPEMEHHBIMH.

17. Onnoponusie nuddepeHnnanbupie ypaBHEHUS IEPBOTO MOPSIKA.

18. YpaBuenue bepnysmm.

19. lucddepenumanbupie ypaBHEHUS BTOPOTO TOPSAIKA, JOMYCKAIOUIME MOHMKEHHE
HopsijiKa.

20. Obuee penieHre 0THOPOTHOTO JIMHEHHOTO MU HepeHINaTBFHOTO YPaBHEHUS BTOPOTO
HOpsi/IKa C IOCTOSHHBIMU KO3((hUIIUEHTaMHU.

21. YacTHOE pelIeHHe HEOJHOPOIAHOTO JHMHEHHOTro IudQepeHInaIbHOr0 ypaBHEHUS
BTOPOIO NOPs/IKA C IOCTOSHHBIMU KO3()(ULIEHTAMHU.

22. OCHOBHBIC TOHATHS TEOpUH BeposTHOCTEW. CrydwaifHble COOBITHS H  HX
KJaccuukarms.

23. BepositHOocTh  coObITHA.  Kiaccuueckoe, CTaTUCTHYECKOE U T€OMETPUYECKOE
OIpeieNIeHusl.

24. JleficTBuUs HaJT COOBITHSIMH.

25. TeopeMsl CIOXKEHUS U YMHOXKEHHUS BEPOSITHOCTEH.

26. 3aBHCHMBIC 1 HE3aBUCUMBIE COOBITHS. Y CIIOBHASI BEPOSITHOCTb.

27. ®opmyna nonHo# BepositHocTU. Teopema baiieca.

28. TloBTOpHEIC He3aBUCHMbIE UcTibITaHus. Dopmyita bepuymm. Teopema [lyaccona.

29. JlokanbHas U MHTErpajibHas TeopeMbl MyaBpa-Jlariaca.

30. CriyuaifHass BelMWYMHA M €€ 3aKOH pacmpeneneHus. JMCKpeTHbIe W HENpepbIBHBIC
cilyyaiiHble BEJTMYHHBI.

31. OcHOBHBIE 3aKOHBI pacHpeeNeHHs CIyYaifHbIX BEJIMYMH: paBHOMEpHOe, bepHyum,
[TyaccoHna, 3KkCIIOHEHIIMAIbHOE, HOPMAJIbHOE.

32. dyHkuus pacupeleieHus CIydalHOW BeNMWYWHBL [LTOTHOCTH pacrpenencHus
HEIPEPBIBHOW CIy4yallHON Bean4MHbL. X CBOMCTBA.

33. UncnoBble XapaKTEPUCTUKU CIYyYalHBIX BEJIMYMH: MaTeMaTHYeCKOe OXKHUIaHUE,
JUCIIEpCUs, CPEHEE KBAaAPaTUIECKOE OTKIIOHEHUE, UX CBOWCTBA.

34. Mona, mMenuaHa, KBaHTWJIM. HavanpHble W LEHTPAIbHBIE MOMEHTHI CITydailHBIX
BEJIMYMH.

35. HepaBenctBa MapkoBa n YeObIiesa.

36. 3axoH 6onbmux yncen. Teopemsl Yeobimea u bepnysu. Teopema ITyaccona.

37. UenTpanbHas peaenbHas TeopeMa

38. MHOroMepHbIe CiTydaifHble BEIMYUHBI.

39. ®yHKIMA W TUIOTHOCTH pacIpelesieHus] JIBYMEPHOH CiydailHON BenwmuuHbI. MXx
CBOMCTBA.

40. 3aBUcHMBIE ¥  HE3aBUCHMBIC CIIydaifHble BEJMYMHBL. Y CIIOBHBIE  3aKOHBI
pacnpeneseHusl.

41. YucnoBble XapakTEpPUCTUKH JBYMEPHBIX ClydallHbIX BenuuuH. Koapuarus,
KO3 PHUIHUEHT KOpPELnu.

42. O0mue cBeleHus 0 BEIOOPOYHOM METO/IC.

43. BapnannoHHbIe psijibl U UX Tpaduueckoe u300pakeHHe.

44. YucnoBble XapaKTEpUCTUKU BEIOOPOUHOTO pactpeneienus. x cBoiicTaa.

45. TlonsiTue 00 OIEeHKE MapaMeTpoB. XapaKTePHUCTUKU OLIEHOK.

46. MeToapl HAXOXKICHHS OIICHOK: METOJ MOMEHTOB, METOJl MaKCHMaJbHOTO
IpaBJOI01001s, METOJl HAUMEHBIIINX KBaJIPaToB.

47. OueHka TeHepaIbHOU JT0JTH, TeHEPAIBHOU CPEAHEN M reHepaTbHOU JTUCTICPCHUH.

48. lonste 00 MHTEPBAJIBHOM OIIEHKE MapaMeTpoB. [loBepuTenbHas BEpOATHOCTh M
JIOBepUTENbHBIN HHTEpBal1. O0beM BHIOOPKH.

49. TloHsiTHE CTaTUCTUYECKON TUIIOTE3bI U 00I1ast cXeMa €€ IPOBEPKH.

50. Poib cTaTHCTHYECKHUX UCCIICIOBAHHIA B YIIPABICHUH TIEPCOHATIOM.
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51. IIpoBepka rumoTe3 0 paBEHCTBE CPEAHUX U JUCTIEPCHUI IBYX COBOKYITHOCTEH.

52. IIpoBepka rumoTe3 0 3aKOHE pacIpeesieHs] BHIOOPKH.

53. [IpoBepka rumore3 00 0JTHOPOTHOCTH BHIOOPOK.

54. OgHOoaKTOPHBIN AUCHIEPCHOHHBIA aHAIW3. MEXIpynoBass ¥ BHYTPU TPYIIIOBast
BapHallHH.

55. Ionsarue o AByX(hakTOpHOM AMCIIEPCHOHHOM aHAIIU3E.

56. OCHOBHBIE MOJOXKEHHS PErPECCHOHHOTO aHAN3a.

57. JIuneitnas mapHasi perpeccusi.

58. OnleHka TECHOTBI KOPPEISITUOHHOW 3aBUCHMMOCTH  JUISl  JIMHEHHOM  MOJIEIH.
KoadduimenT nerepMuHauy.

59. UnTepBanbHas olieHKa PyHKIIUU PETPECCHHU.

60. [IpoBepka 3HAYMMOCTH ypaBHEHHs perpeccuu. VMIHTepBajgbHas OICHKAa MapaMeTpoB
MapHOW MOJIETIH.

IIpakTuyeckue (MpMMepHbIE) 3aaHUSA K IK3aMEHY
3apaua 1. [IpenacraBuTh 1aHHYIO BEIOOPKY B BUJIE CTATUCTUYECKOTO Psija.
|17 |32 |25 | 29[22 19|11 |25 |32 211817 |26 25|32 ] 19|

3apaua 2. B ropoze paboraer N = 40 000 gyenosek. [Ipu BeiGopounHom ompoce n = 1000
pabotarommx okazaioch, uro k = 400 u3 HHX HMeIT Bbiciiee oOpa3oBaHue. Haiitu: a)
BEPOATHOCTb TOTO, YTO JAOJS JIIOJEH C BBICIIMM OOpa3oBaHHEM Cpelu BceX paboTarolmx
OTIIMYAeTCs OT BBIOOPOUHOI He Oosee ueM Ha 10%; 0) rpaHUIbI JOBEPUTEIHHOTO HHTEpBAJa AJIs
Yuclia pabOTAIINX C BHICIIMM 00pa3oBaHUEM (IS TOBEpUTEIHHOM BeposiTHOCTH 0,99).

3agaua 3. [Ipu oGcrenoBanuu ycTaBHBIX (DOHIOB OAaHKOB YCTAHOBIJICHO, YTO MSATas 4acTh
0aHKOB MMEIOT ycTaBHBIA ¢ony cBbime 100 muH. py6. HaiiTm BeposSTHOCTH TOTO, 4TO Cpeau
1800 GankoB umeroT yctaBHbIi Gonp cBbime 100 miH. py6.: a) He menee 300; 6) ot 300 mo 400
BKITIOYHTEIHHO.

3anaua 4. /[pa cTpenka chenand Mo OAHOMY BBICTpPENY B OJHY U Ty € MUIICHb.
BeposiTHOCTh TIOMazaHusi B MUIIEHB IS MepBoro crpenka paBHa 0,6, mams sroporo — 0,4. B
MUILIEHHN OKa3ajach ojiHa MpoOonHa. HaliTi BEpoOSITHOCTH TOTO, UTO OHA MOSIBUJIACH B Pe3yJIbTaTe
BBICTpEJIa EPBOrO CTPEIIKa.

3apaua 5. Haiitu pemenue quddepeHnnaibHOro ypaBHeHUs

y =2y +y=(x-1)¢"

3apgauya 6. B By3ze oOyuatorcss 730 cTyaeHTOB. BeposSTHOCTh TOTo, YTO J€Hb POKIACHUS

CTyJEHTa MPUXOAMUTCSA Ha ONpPENEICHHbIN JIeHb ro/a, paBHa 1/365. HaiiTu Hanbonee BeposiTHOE

YHCJIO CTY/IEHTOB, POAUBIIMXCS 1 STHBaps, U BEPOATHOCTh TAKOI'O COOBITHSL.
3agaua 7. Haiitu pemenue nuddepeHnaibHOro ypaBHEHH

. xXP+y
2x*
3agaua 8. Haiitu pemenue nuddepeHnanibHOro ypaBHeHH
y _ 2y — e2X

CTaTUCTHYECKON TUITOTE3bI U 00I11asi cCXeMa €€ IMPOBEPKH.
—~3n+8
3agaua 9. MccnenoBaTe CXOAMMOCTD 3HAKOIIEPEMEHHOT'O YHCIIOBOTO p;u:(a
3agaua 10. Haittu miomans GUTypsI, OrpaHHYEHHON MMHUAME Y = -X2, Y =X -2, y = O
3agaya 11. Ha sk3aMeHe 1O HEKOTOPOMY IpEAMETY HK3aMEHATOp 3aJaeT CTYIEHTY
TOJIBKO OJJUH BOIIPOC 10 0HOM u3 4 yacreit kypca. M3 100 cTtyneHToB 26 mony4uin BOIpoc MO

IepBOM 4acTu, 32 — 1o BTOPOM, 17 — 110 TpeTbel, OCTAIbHBIE — 10 YETBEPTOM.
MoXHO 1M TO 3THUM pe3yJbTaramM IpPHUHATH THUIIOTE3Y O PAaBHOMEPHOM 3aKOHE
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pacnpesieneHusi, To eCTh, YTO JUIS HPHUIIEANIET0 Ha SK3aMEH UMEETCSI OJJMHAKOBAst BEPOITHOCTh
HOJYYHUTh OTIPOC MO JItoOoH U3 ueTsipex yactei? [punsats o = 0,05.

nZ
n+1
AL
3agaua 12. MccnenoBaTbh CX0AMMOCTb YUCIOBOTO psia Zg—n
n=1

[Ikana oneHnBaHUSA

Onenka 3HaHWNA, YMEHHH, HaBBIKOB IPOBOJUTCS Ha OCHOBE OaNIbHO-PEUTHHTOBOU
cuctembl: 30% u3 100% (wnu 30 6amioB u3 100) - BkiIaJg B UTOTOBYIO OLEHKY 10 pe3ysbTaTaM
MIPOMEXYTOUYHOW ATTECTALIUH.

IIpu oueHuBaHMM OTBeTa OOydarOUIErocs B XOJ€ MPOMEXYTOYHOW aTTECTALUU MOXKHO
ONMPATHCS HA CIAESAYIOUINE KPUTEPHUHU:

bauibl Kputepuit onenku

26-30 |OOyuarommiicss TIOKa3bIBaeT BBICOKMH  YpOBEHb KOMIIETEHTHOCTH, 3HAHHS
OpOrpaMMHOI0 Marepuaia, Yy4eOHOM, MepHOAMYECKOM U  MOHOrpaduuecKoi
JUTEPATyphl, 3aKOHONATENBCTBA M TPAKTUKHA €ro NPUMEHEHHs, PACKPBIBAECT HE
TOJIbKO OCHOBHBIE IOHATHUS, HO M AHAIM3UPYET UX C TOYKH 3PEHUS DPA3IUUYHBIX
aBTOpoB. O0yyaromuiics MOKa3blBa€T HE TOJIBKO BBICOKUN YPOBEHb TEOPETUUYECKUX
3HAaHUM, HO M BUAUT MEXIUCLUIUIMHApHbIE cBs3U. IIpodeccuonanbHo, rpaMoTHO,
[I0CJIEZI0BATENbHO, XOPOILIUM SI3bIKOM YETKO M3J1aracT MaTepuall, apryMeHTUPOBAHHO
dbopMynupyeT BbIBOJBI. 3HAeT B paMKax TpeOOBaHMH K HANpPaBICHUIO M HPOQUIIIO
MOJTOTOBKH 3aKOHOJATEIbHO-HOPMAaTHUBHYIO M IpakTHUYeCKylo 0a3y. Ha Bompockr
OTBEYAET KPATKO, APTYMEHTUPOBAHO, YBEPEHHO, IO CYIIECTBY.
16-25 OOyvaromuiicss IOKa3bIBa€T JIOCTATOYHBI YPOBEHb KOMIIETEHTHOCTH, 3HAHMS
MaTepHaoB 3aHATUH, y4eOHOW M METOJMUYECKOW JIUTepaTyphl, 3aKOHOIATEIbCTBA U
NPaKTUKHA €r0 MPUMEHEHHs. YBEPEHHO M NMPO(eCcCHOHATBFHO, TPAMOTHBIM SI3BIKOM,
SCHO, YETKO M TMOHSATHO M3JIaraeT COCTOSIHME M CyTh BOIpoca. 3HaeT HOPMAaTHBHO-
3aKOHOJATENbHYI0 M IpPAaKTHUeCKyl0 ©0a3y, HO TIpU OTBETE JOIYCKAaeT
HECYILECTBEHHbIE MOrpemHocTu. OOydaronuuiics MoKa3bIBaeT JOCTATOUHbIH YPOBEHb
npoeCCHOHATBHBIX 3HAHHUM, CBOOOJHO ONEPUPYET MOHATHUSAMH, METOJaMHU OICHKH
OPUHATHS pelleHHH, HMeeT IMpeJCTaBleHHe: O MEXIUCIMUITIMHAPHBIX CBA3AX,
YBSI3bIBACT 3HAHMS, TOJYyYEHHBIE NPH W3YYCHUH PA3IUYHBIX AUCIUIUINH, YMEeT
aHaJTM3UPOBaTh MPAKTUYECKUE CUTYallMH, HO JIOMYCKAeT HEKOTOphIE MOTIPEIIHOCTH.
OTBeT MOCTPOEH JIOTMYHO, MaTepUall M3J1araeTcsi XOPOIIUM S3bIKOM, MPHUBJIEKAETCS
UH(POPMATUBHBIA M WJUIIOCTPUPOBAHHBIA MaTepuall, HO TNpPH OTBETE JOIMYCKaeT
HEKOTOPBIC MOTPENIHOCTH. BOIPOCH HE BBI3BIBAIOT CYNIECTBEHHBIX 3aTPYIHECHHH.
6-15 OOyuaromuiics MOKa3bIBae€T JOCTAaTOYHBIE 3HAHUS MaTepUANIOB 3aHATHHA, HO IpH
OTBETE OTCYTCTBYET JIOJKHAS CBSI3b MEXAY aHAIN30M, apryMEHTaIlell 1 BbIBOJaMHU.
Ha nocraBiieHHbIE WieHaMM KOMHUCCHHM BONPOCHI OTBEYAET HEYBEPEHHO, JIOITYCKaeT
norpemHocTd. OOyuaromuiicss BiaJeeT NPAKTUYECKUMHU HaBBIKAMHU, IPUBJIEKAET
WITIOCTPAaTUBHBIM MaTepuaj, HO 4YYyBCTBYeT ce0si HEYBEpEeHHO NpU aHalu3e
MEXIUCUUIUIMHAPHBIX CBsA3el. B oTBere He Bceraa MNpPUCYTCTBYET JIOTHKA,
apryMEeHTBhl TPHUBIJIEKAIOTCS HEJOCTaTOYHO Beckue. Ha mocTaBieHHbIE BOMPOCHI
3aTPYIHSIETCS C OTBETaMH, OKa3bIBAET HEJOCTATOYHO ITTyOOKHE 3HAHUSL.
0-5 OOyuaromuiics moKa3piBaeT cia0ble 3HAHUS MaTepUajoB 3aHATHH, y4eOHOI
JUTEPaTyphl, 3aKOHOJATENLCTBA M TPAKTUKHA €r0 MPUMEHEHHS, HU3KUA YpPOBEHBb
KOMIIETEHTHOCTH, HEYBEpEHHOE H3JI0KeHue Bompoca. OOydaromuiics mokasblBaeT
cnalplif  ypOBEHb MNPOQECCHOHANbHBIX 3HAHUM, 3aTPyAHSETCd TIpU aHAINU3E
NpaKkTUYEeCKUX cuTyauuid. He MokeT mpuBecTH NMpUMEphl U3 peajJbHON MPAKTHKH.
HeyBepeHHO M Jlornuyecky HemocieAoBaTelNbHO W3NlaraeT Marepuai. HempaBuibHO
OTBEYAET Ha BOIPOCHI MJIU 3aTPYJHSIETCS C OTBETOM.
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[IIkana nepeBoaa U3 MHOTOOAITLHOM CUCTEMBI B TPATUITUOHHYIO:

— oOyuaromeMycs BBICTABIISIETCS OLEHKA «HEYAOBIETBOPUTEIIBHOY» €CIH 00yJaromuics
HaOpan menee 50 6amos,

— OIIEHKA «Y/JOBJIETBOPUTEIILHO» BBICTABIISCTCS TNPHU YCIOBHH, €CJIHM OOyYaromUncs
Habpai ot 50 1o 65 6aoB;

— OLCHKA «XOPOIIIO» BHICTABIISCTCS MIPU YCIOBUH, €CIIM 00yJaromuiicss Habpas ot 66 10
75 6amos;

— OIIEHKA «OTJIMYHOY» BHICTABIISIETCS IPU YCIOBUH, €CIH 0Oydarouuiics Habpai ot 76 1o
100 Gamos.

100 GaynnoB BBICTABISIETCS IIPU YCIOBUH BBIIIOJIHEHUS BCEX TpeOOBaHMI, a TakKe NpuU
00s513aTeIbHOM MPOSIBICHUM TBOPYECKOTO OTHOLICHUS K MPEIMETy, YMEHHU HaXOAWTh
OpUTHHAJIbHBIC, HE COAEp)KaIIMecs B y4eOHHMKaxX OTBEThI, YMEHUH PabOTaTh ¢ MCTOYHHKAMH,
KOTOpBIE COJEPXKATCS JOMOJHUTENFHON JHUTEpaType K Kypcy, YMEHHH COCIUHATH 3HAHUS,
MOJIy4EeHHBIE B IAaHHOM KypCe CO 3HAHHUSAMH JAPYTUX JAUCIHUILINH.

4.4. Meroauueckre MaTepuabl

VYCTHBIN onpoc sBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB IPOBEPKHU YCBOCHMS 3HAHUMN
oOyuaromumucs. Pa3BepHyTbIi OTBET CTyIEHTa JOJDKEH IIPEIACTaBIATb COOOM CBSI3HOE,
JIOTMYECKH IO0CJIE0BAaTEIbHOE COOOILIEHUE Ha ONPEAEICHHYIO TEMY, MOKa3blBaTh €ro yMEHHE
IPUMEHSTh ONPEJCJICHUs, NpaBUja B KOHKPETHBIX ciydasx. OCHOBHbIE KpPUTEPUM OLICHKU
YCTHOT'O OTBETA: MPAaBWJIBHOCTh OTBETA 10 COJEP’KAHMIO; MOJIHOTA U TIyOMHA OTBETa; JOI'MKa
U3JIOKEHUSI Marepuasa (Yy4UTHIBA€TCSl YMEHHE CTPOUThH IEJIOCTHBIM, IOCIeA0BaTENbHBIN
paccka3, TIpaMOTHO  IOJb30BaThCS  CHEIHUAIbHOM  TEPMHUHOJIOTHEH);  HCIIOJIb30BaHHE
JIONOJIHUTEIBHOIO MaTepUaa.

5. MeToauyeckue ykazaHus 1Jis1 00y4a0IMXCs M0 OCBOEHUIO AU CHUIIITUHBI

3aHATUS 10 JMCLUUIUIMHE MPEJCTaBICHbl CIEAYIOUMMH BUAAMHU paloT: JEKIHIMHU,
MPaKTUYECKUMHU 3aHATUSIMH, CAMOCTOSITEIIHHOM pab0TON 00yJaroIuXCsl.

ITonroToBka K 3aHATUSAM JOJDKHA HOCUTh CHCTEMAaTHYECKUH XapakTep. DTO MO3BOJMT
oOyuarolemMycs B IOJTHOM 00beMe BBINOJIHUTH Bce TpeboBaHus npenojgasatens. O0yyaronmmces
peKOMeH/yeTcs Hu3ydaTh KaK OCHOBHYIO, TaK M JOINOJHHUTEIbHYIO JIUTEpaTypy, a TaKxke
3HAKOMUTHbCA ¢ VHTepHET-MCTOUYHMKAMH (CHHCOK TpPUBEIACH B paboyeil mporpamme 1o
JTUCITUATIIINHE).

MeTtoanyeckue yKazaHusi JUIsi O0y4aloIMXCsl MO TOATOTOBKE K JIEKIHOHHBIM
3aHATUAM:

3aHATUS JEKIMOHHOIO BHJIA JAIOT CUCTEMaTH3UPOBAHHBIE 3HAHUS O HauOoJee CIOXKHBIX
U aKTyaJIbHBIX MPOOJIEMaxX U3y4yaeMOl TUCIIHILITIHEI.

OcymecTBisas ydyeOHbIE ACWCTBUS Ha JIGKLMOHHBIX 3aHATHSX, OOYyJarolIUecs JOJIKHbI
BHUMATEIbHO BOCIPUHHMATh MaTephall, IMOJITOTOBICHHBIM TpEenojaBaTeieM, MBICIHTD,
no0MBaThcs TMOHMMAaHUS H3ydyaeMoro mnpeamera. OOydaromiuecs OJDKHBI aKKypaTHO BECTH
KOHCIIEKT. B ciy4ae HeIOMOHMMaHUSI KaKOW-THOO YacTH IMpeaMeTa CleAyeT B YCTAaHOBJICHHOM
Hopsi/IKe 3a7aTh BOIPOC MpernojaBarento. B mporecce paboThl Ha JEKIUM HEOOXOIUMO TaK Ke
BBITTOJTHATh B KOHCIIEKTaX MOJIENIM M3y4aeMOro TpeaMera (PUCYHKH, CXEMBI, YepTeXH U T.II.),
KOTOPbIE UCIOJIB3YET MpenojaBaTeb.

CamocrosTenbHas TOATOTOBKA OOYYAIONIMXCS MTPH TOJATOTOBKE K 3aHATHUSAM JIEKIHOHHOTO
BH/Ia BKJIIOYAET B ceOs:

— J10pabOTKY KOHCHEKTa JIEKIMH, KOTOPYIO KeNaTelbHO OCYIECTBISATh B TOT XK€ JICHb,
MOKa MaTepHall eIlle JISTKO BOCIPOU3BOIMM B mamsTH (depe3 10 gacoB mocie JeKnuu B MaMsTH
ocraerca He Oomee 30-40% wmarepuana). HeoOxoaumo mnpouuTaTh 3amucd, pacuidpoBartb
COKpaIeHusi, 1opaboTaTs CXeMbl, pUCYHKH, TAOIHUIIBI;
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— IMMOBTOPCHUC U3YUYCHHOI'O Ha MMPCABIAYIICM 3aHATUH MaTCpUaa.

MeToanyeckue yKa3aHUs M0 MOATOTOBKE K ONPOCY:

[lonroroBka oOydwarommxcs K  ONPOCY  MpeNnojiaracT HM3y4eHHe  OCHOBHOM/
JIOTIOJIHUTEIBbHOM JINTEpaTypbl B COOTBETCTBUU TEMATUKON JUCIUIIIINHBL.

[TonroroBka K ompocy TpeOyeT OT 00Yy4aroIMXCsl THIATEIBHOTO U3YYSHHUS MaTepuania 1mo
TeMe uiu OJOKYy TeM, IJe aKIeHT JAeNaeTcsl Ha M3ydyeHHe MPUYMHHO-CIICACTBEHHBIX CBA3CH,
PACKpBITUIO TPHUPOABI SBICHUH ¥ COOBITUH, TPOOJIEMHBIX BOMPOCOB. /[l TOATOTOBKU
HeoOxouMa paboyasi mporpamma JUCHUIUIHHBI.

MeTtonnyeckne yka3zaHusi JUIi OOYYAaIOLIMXCSl IO BBINOJHEHHI0O KOHTPOJbHBIX
pabor:

KonTposibHBIE PabOTHI SBISIOTCS OAHOM M3 OCHOBHBIX (POPM TEKYIIEro KOHTPOJIS
npernojiaBaTeneM padoThl 00YJarOmErocst ¥ MpeACTaBIsSeT COOON pelieHrne KOHKPETHOW 3a1a4H.
3agaya g0oJDKHA OBITH pelIeHa ¢ MOIPOOHBIM O0BSICHEHUEM.

KonTponbHast paborta mpexacTaBiseTr co0OH NHCHMEHHOE pELIeHHE 33j1ad, KOTOpHIC
paccMaTpuBaIOTCS B paMKax JTUCHUTUIAHBIL.

B kxaxxgoM ceMecTpe BBITONHSETCS 1O JIBYX ayIWTOPHBIX KOHTPOJBHBIX pador u3 1-3

3azad.
IToka3aTenu, KpUTEPHHU U IKAJIA OLICHUBAHUS 33124 KOHTPOJIbHON padoThI
Ne
Onenka
n/| Ioka3arenn Kpurepun
(0asbI)
n
1. | OTBer NoJiyueH (BEpHBIM) C MOAPOOHBIM 2
OINKMCAaHUEM PELICHUs
MOJy4YEH (B pelIeHnn €CTh
apupMeTHYECKHE ommoKm), c 1
IIPONYCKaMH B ONTMCAHUU PEICHHUSI
HE ToJIy4YeH (WM B PELICHUHU eCTh 0
PUHLMIIAATIbHBIE OLIHOKH)

Meroauyeckue  yKa3aHUsi 110  OPraHM3allMM  CAMOCTOSAITEJBHOH  PadoOTHhI
00y4YaKOIIUXCSH

Hapsiny ¢ mnpocnymmuBaHueMm JeKIMH M ydacTUeM B O0OCYXJIEHUHM mpoOsieM Ha
NPAaKTUYECKUX 3aHATUSAX, YYEOHbIM IUIaH MpeaycMaTpUBAeT 3aTpaTy OOYyYaroIUMHCS, Kak
IPaBUIIO, OOJIBIIErO YHCIIA YaCOB ISl CAMOCTOSATENIBHOM pabOoTHI.

Ota paboTa CKJIAABIBAETCS M3 HM3YyYCHMs JUTEpaTypbl, B TOM YHCIE B CBS3H C
MOJIFOTOBKOM K MPAKTUYECKUM 3aHATUSM, BBIMIOJIHEHUS IPYTUX 3aJaHUi MpernojaBaTes.

OCHOBHBIM ~ 3JIEMEHTOM JTOH pPabOTHl SIBISETCS M3yYEHHE OCHOBHBIX pa3JeioB
JUCLHUIIIMHBL, COAEPKALENCS B IPOrpaMMe 10 3TOM AUCLUIUIMHE, C UCIIOJIb30BAHUEM 3aIIACEN
JIEKLUHI IPEernoaaBaress, BEAYIIEro Kypc, U peKOMEHAYEMON MPOrpaMMon (a B psle ciydaeB U
JOTIOTHUTEIIFHO MpErnojaBaTesieM ) JIUTepaTypbl — ydeOHUKOB U yUeOHBIX TOCOOMIA, MOHOTpadHii
U CTaTel Mo OT/eNbHBIM MpobJIeMaM JaHHOW HAYKH.

[Ipuctynmas K W3y4eHHI0O TOM WM HMHOM TEMBI, BBLACIAEMOW IO MPEIMETHO-
CUCTEMATU3UPOBAHHOMY IIPUHLHUITY, HY>)KHO IO OTAEJIBHOCTH U IIOCJIEJ0BATEIBHO PACCMOTPETH
KOKAYI0 U3 YacTel, U3 KOTOPBIX cOcTOMT TeMa. [Ipu m3yueHun Kypca, oOydaromuecs JOJKHbBI
YMETh MOJIb30BaThCS M HAYYHOH JIMTEPATYypOU ISl CAaMOCTOSITEILHOM MOATOTOBKHU K 3aHSTHUSIM.
OOyyaromuecs TakKe JOJDKHBI HAy4YUTHCS, MCIONb3Ys pas3MyHble HaydHble HCTOYHHKH,
rpaMOTHO c(opMUpOBaTH M TOATOTOBUTH CBOE HAy4YHO OOOCHOBAaHHOE U JIOTUYECKH
HENPOTUBOPEYMBOE BBICTYIJIEHUE HA MPAKTHUECKOM 3aHATHUU, aHAIM3UPOBATh KOHKPETHBIE
(dakThl OOIIECTBEHHON JKU3HU, OCYIIECTBISATH MPOTHO3 OTHOCHUTEIBHO BO3MOXHOTO
HaIpaBJIEHUsl aHalM3a YKOHOMUYECKUX MpoLeccoB, (opMynupoBaTb W OOOCHOBBIBATH CBOE
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MHEHHE.

be3 sicHOro moHWMaHUsS OCHOBHBIX TOHATHUN OOPa30BATEIbHBIA MPOILECC YCIOKHICTCS.
Jns nosbimenust 3¢G(GEeKTUBHOCTH 00y4eHHs HEOOXOAMMO HCIONb30BaTh CYIIECTBYIOIINE
TEPMHHOJIOTUYECKHUE CIIPABOYHUKHU U TOJIKOBBIE CIIOBAPH.

6. YueOHas quTepaTypa u pecypcbl HH(POPMAIMOHHO-TEJIeKOMMYHUKAIIHOHHOW CeTH
"UHTepHeT", BK/II0OYas NlepeYeHb y4eOHO-MeTOAMYeCKOro odecrneyeHust AJs
CaMOCTOSITEJIbHOH Pa0d0Thl 00Yy4aIONIUXCH 0 JUCHMUILIIMHE

6.1. OcHoBHas UuTEpaTypa

1. Beicmras maremMatvka JUIs SJKOHOMHUYECKOro OakanaBpuara: Y4eOHUK M MPAKTUKYM /
ox pex. mpodeccopa H.III. Kpemepa. — M.: U3n-so IOPAIUT, 2016.

2. Kparkwuii kypc Beicieid maremaruku: yueOHuk / K.B. bangun [u np.]. — M.: Jlamkos
u K, 2014. — 512 c. — DnektpoHHbIi pecype: http://www.iprbookshop.ru/14611

3. PykoBOACTBO K pemIeHHIO 3ajad MO TEOPUU BEPOSTHOCTEH W MaTEeMaTHYECKOM
cratuctuke / B.E. 'mypman. — M., 2013. — 404 c.

4. Teopwus BeposaTHOCTEH 1 Matemarndeckas cratuctuka / B.E. 'mypman. — M., 2014. —

479 c.

6.2. JlomostHUTEIbHAS JIUTEPATypa

1. I'mypman B.E. PykoBoACTBO K pEIIEHHIO 3a7ad IO TEOPUU BEPOATHOCTEN H
MaTeMaTH4ecKol cratuctuke: yueoHoe nocoodue: rpud MO. — 11-e uzn., nepepad. — M.: FOpaiir,
2010. — 404 c.

2. Jopodeea A.B.Bricmias maTemaTtuka Juisi TyMaHUTapHbIX HampaBieHuil. COOpHUK
3amad: yueOHo-TipakTHueckoe nmocooue / A.B. JlopodeeBa. — 2-e m3a. — M.: IOpaiit, 2015. — 175
c. DJEeKTPOHHBIH pecypc: http://www.biblio-
online. ru/thematlc/’>136&|d urait.content. 3SAFE32FB-3738-456F-91D4-
C6FE36729717&type=c_pub

3. Hapunbsau A.C. Maremaruka XXI| — pagukansHas cMeHa mapaaurMel. Moens, a He
Anroput™m // Bonipocsl punocodpuu. —2011. — Ne 1. — C. 71-82.

4. Ouepk no uctopuu reopun Bepostaoctet / b.B. 'menenko. — M., 2013. — 296 c.

5. Gerhard Jager and Rico Zumbrunnen. Explicit mathematics and operational set
theory: some ontological comparisons // The Bulletin of Symbolic Logic. — Vol. 20. — 2014. — Ne
3. —P. 275-292.

6.3. YueOHO-MeToqUYeCKO€e o0ecTieueHe CAMOCTONTeILHOIH padoThI

1. Beicmag MaTeMaTHKa JJ11 SKOHOMHUYECKUX CIEIUATBbHOCTEN: YUeOHUK U PAKTUKYM /
o pen. mpopeccopa H.IIL Kpemepa. — M.: U] FOPAWT, 2011. — 909 c.

2. Jemupnosuu B.I1., KyapssueB B.A. Kparkuii Kypc BbICIIel MaTeMaTHKH: y4eOHOE
nocobue st By30B. — M.: OOO «M31n-Bo Actpenby; 2011. — 655 c.

3. Kpemep H.III. Teopus BepoSATHOCTEH M MaTeMaTH4eCKas CTATUCTHKA: YUCOHHK JIS
By30B. — M.: JOHUTU-JIAHA, 2012. - 573 c.

4. MaremaTuka JjIsi SKOHOMHUCTOB OT apu(METUKHU 0 SKOHOMETPUKU: 0a30BBIA KypcC /
nox pen. npod. H.ILI. Kpemepa. — 2-e uzn., nepepad. u nom. — M.: «1J] FOpaiit», 2012. — 724 c.

6.4. HopMaTHBHbBIE IPABOBbIE JOKYMEHTbI
1. ®enepanbhblil 3akoH «O0 nHGOpPMaIK, HHPOPMALIMOHHBIX TEXHOJIOTHUSX U O 3alllUTe
uHpopmanum» (npuHAT ['ocynapcrennoit ymoii 8.07.2006) Ne 149-®D3// «Poccuiickas razeray
ot 29.07.2006, Ne 165.
2. Pacniopsbkenne mnpaButenscTBa Poccum ot 24 nexabps 2013 roma Ne 2506-p o
KOHIICTIIINK Pa3BUTHUSI MaTeMaTudeckoro oopasoBanus B Poccutickoit ®eneparuu. //»CobOpanue
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http://www.iprbookshop.ru/14611
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http://www.biblio-online.ru/thematic/?136&id=urait.content.3AFE32FB-3738-456F-91D4-C6FE36729717&type=c_pub
http://www.biblio-online.ru/thematic/?136&id=urait.content.3AFE32FB-3738-456F-91D4-C6FE36729717&type=c_pub

3akoHoarenscTBa PD, 13.01.2014, Ne 2 (wacts I) cr. 148.
3. O6 ob6pazoBanuu B Poccuiickoii @enepanun: PenepanabHblii 3akoH oT 29.12.2012
No273-®3 (¢ mocneayronmMu H3MEHEHUSMHA U JIOTIOJTHEHUSMU ).

6.5. UnTepHeT-pecypchbl

1. Cucrema «['apant», mnpaBoBble 0a3bl POCCUHUCKOrO 3aKOHOAATENbCTBA. Pexum
Jloctyna: Www.garant.ru

2. O6mepoccuiickas CeTh pacmpocTpaHeHHUs mpaBoBoii uHpopMmaruu («KoHCylnbTaHT
wiocy). Pexxum moctyma: Www.consultant.ru

3. Koncrurynuu 3apybexxHbix cTpan Pesxxum nocryna: http://worldconstitutions.ru

4. HamnwonanbHas 3JeKTpoHHas Oubnnoreka. Peskum mocryma: http://www.rusneb.ru

5. Dnexrpounsii ¢oua Poccuiickoii HanmonanbHOM Oubmmoreku (PHB). Pexum
nocryna: http://leb.nlr.ru

6. Dnexkrponnas 6ubnamnoreka Poccuiickoii rocynapcrBennoi 6ubmmuorexu (PI'b). Pexxum
nocryna: http://elibrary.rsl.ru/

7. Hayunas snexkrponnast oubnuorexa ['TIHTB (karanor I'ocynapcrBennoit 11y6nuunoii
HayYHO-TEXHHYECKON Onbnmorekn) Poccun. Pesxxum mocryma: http://ellib.gpntb.ru/

8. Karamor Hayunoit bubnuorekun MI'Y. Pexxum noctyma: http://search.nbmgu.ru/search/

9. Hayunas  osnektponHas  Oubmuoreka  eLIBRARY.RU. Pexum  nmocryna:
http://www.elibrary.ru/

10. http://www.i-exam.ru/ Enudelii mopTal  HMHTEPHET-TECTHPOBaHUS B cdepe
o0pazoBaHus

11. Bank 3amau.ru http://bankzadach.ru/

12. http://www.nlr.ru/ — Poccuiickas HanmoHaabHast OMOIHOTEKa

13. https://n36.pd/ — HanmonanbHas 31eKTpoHHas OHOIHOTEKA

14. http://www.rsl.ru/ — Poccuiickast rocynapcTBeHHasi OuOIHOTEKA

15. http://econom.nsc.ru/jep/ BuptyanbHas 3KOHOMHUYECKass OMOIHOTEKA

16. http://www.searchengines.ru/ — bubaroTeka MOMCKOBBIX CHCTEM

6.6. Unble HCTOYHUKH

1. 'enbman B.SI. Pemenune maremarnyeckux 3anad cpeiactBamu Excel: mpakTukywm:
yuebHuK /uig By30B. — CII0.: IIUTEP, 2003. — 240 c.

2. Marematuka: Marematnueckuil ananus. Juddepennuanbisie ypaBHeHus. Teopus
BEpOSITHOCTEH. MaTemaThuieckasi CTaTUCTUKA: y4eOHO-MeToandeckoe nocooue / moxa pea. A.H.
Hanuyna. — M.: U3a-so PAI'C, 2004. — 156 c.

3. MaTeMaTHKO-CTaTHCTUYECKHNE METOJbI B AMITUPUYECKUX COMMAITBHO-IKOHOMHUYECKUX
uccnenoanusix / U.H. JIyouna. — M., 2010. — 416 c.

4. Matematuyeckas joruka. Jluckpernas maremartuka. JluneiliHas anreOpa: y4eOHO-
MeToanyeckoe nocodue no maremaruke / nmox pex. A.H. lanuyna. — M.: U3a-so PAI'C, 2004. —
102 c.

7. MaTepuanbHo-TexHHYecKas 6a3a, MHPOPMALMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE
ol0ecrieyeHne 1 HH(POPMALIMOHHBIE CIPABOYHbIE CHCTEMBbI

Jns mpoBeneHHsl 3aHATHH TIO JWCIUIUIMHE HEOOXOIWMO CIEAYIoIIee MaTrephuaibHO-
TEXHUYECKoe obOecrieueHue: ydeOHbIe ayIUTOPUH A MPOBENEHUS 3aHATHH JIEKIIMOHHOTO U
CEMHUHApPCKOr0 THWIIA, TPYNIOBBIX M HMHIWBUIYaJIbHBIX KOHCYNBTAIMi, TEKYIIEro KOHTPOJIS U
IPOMEXYTOUYHOM aTTecTaluy, MOMEIIEHHUS JIUIsl CAaMOCTOATENbHOM paboThI.

[Mporpammuoe obecneuenne: Microsoft Windows 10 LTSB 1607, Microsoft Office
Professional 2016.

WUndpopmanmonnsle crnpaBouyHble cucrembl: Hayunas Oubmmuoreka PAHXul'C. URL:
http://lib.ranepa.ru/; Hayunas AIIEKTPOHHAS oubnuoTexa eLibrary.ru. URL:
http://elibrary.ru/defaultx.asp; Hammonanphas snekrponHas OubOimmorexka. URL: www.nns.ru;
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http://www.garant.ru/
http://www.consultant.ru/
http://worldconstitutions.ru/
http://www.rusneb.ru/
http://leb.nlr.ru/
http://elibrary.rsl.ru/
http://ellib.gpntb.ru/
http://search.nbmgu.ru/search/
http://www.elibrary.ru/
http://www.i-exam.ru/
http://bankzadach.ru/
http://www.nlr.ru/
https://нэб.рф/
http://www.rsl.ru/
http://econom.nsc.ru/jep/
http://www.searchengines.ru/
http://lib.ranepa.ru/
http://elibrary.ru/defaultx.asp
http://www.nns.ru/

Poccuiickast rocymapcrBennas OmbOmmoreka. URL: www.rsl.ru; Poccuiickas HanpoHaabHas
oubmmoreka. URL: www.nnirru;  DOnektponHas — O6ubmmoreka — Grebennikon.  URL:
http://grebennikon.ru/; DnekrponHo-6mbmuoTeunas cuctema M3marenbctBa «Jlams». URL:
http://e.lanbook.com; Dnexrponno-Gubmuoreunas cuctema FOPAUT. URL: http://www.biblio-
online.ru/; Dnexkrponno-6ubaroTeunas cucrema 5C IPRBOOKS: http://iprbookshop.ru/.

ba3bl naHHbBIX:

Bloomberg: http://www.bloomberg.com/

Komnanus "Emerging Markets Information Service" EMIS: http://www.securities.com

WudopmannoHHblii pecypc MO MHpPOBO# 3koHOMHKe Kommanuu International Monetary
Fund (IMF) / MexayHnapoauoro Bantornoro ®@onpa: http://wwwe.elibrary.imf.org

DnexTponHsbIii pecypc Cbonds.ru: http://cbonds.ru/

Cucrtema npodeccHoHANIBHOTO aHau3a PHIHKOB U KoMmaHuit «Crapk»: http://www.spark-
interfax.ru/
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