®depepaibHOE TOCYJAPCTBEHHOE 0I0/)KeTHOe 00pa3oBaTe/IbHOE
yupex/ieHHe BbICIIero o0pa3oBaHus
«POCCHUHCKASA AKAJJEMUS HAPOJJHOI'O XO3AVICTBA U
T'OCYJAPCTBEHHOM CJIYKBbI
ITPU ITPE3UJIEHTE POCCUVICKOM ®EJEPAIIVN»

VHCTUTYT rOCy1apCTBEHHOMN CIYXKObI ¥ VIIDABAEHUS

Kadepa yrnpaBieHus epcoHanioMm

YTBEPXIEHA

peliieHreM Kade/ipbl yIipaB/ieHUs
IIepCoOHAaIoM

[TpoTokos ot «26» utosst 2019 r. Ne 12

PABOYASA ITPOT'PAMMA AN CIHUITI/INHBI

b1.5.11 Maremaruka

(llHaeKC, HaumMeHosaHue auCuunﬂqul, 8 coomeemcmeuu cyweﬁHth I’l/lGHOM)

Mar-ka

(kpamkoe HauMeHO8aHue OUCYUNIUHBL)

38.03.03 YmipassieHve I1lepcOHaIOM

(x00, HauMeHo8aHUe HaNpaeneHuss N0020MoBKU)

YrpaBsieHre 1epCcoHasioM OPraHU3aLUK U TOCYJapCTBEHHOM CITy>KOBbI

(HanpasnenHocmb (npogunb))

OakasaBp

(xeanugpukayus)

OYHas

(cpopma obyueHus)

I'op Habopa - 2020

Mocksa, 2019 .



ABTOpPBI-COCTaBUTE/IH:

[loKTOp mejaroruueckrMx Hayk, KaHguaaTr (pU3MKo-mMaTeMaTUUeCcKUX Hayk, Npodeccop
Kadeapsl THPOPMATHKY U MPUKIAHON MaTeMaTku MutuH A.U.;

KaHIuAaT (QU3MKO-MaTeMaTHyeCKUX HayK, JOUeHT Kadeapbl HWHGDOPMATUKU U
NpUK/IafHOW MaTemMaTUKU MaTttoxuHa O.B.

3aBeaywinuii Kadeapoii:

U.o. 3aBepayrorero Kadeapoili yripaBieHus IepCOHAIOM, JOKTOP COLIMOJIOTUYECKUX Hayk,
noueHT O6yxosa JILA.



COJEPXAHUE

1. TepeueHb MIAHUPYEMBIX Pe3y/IbTaTOB 00yUYeHUs 10 JUCLIUI/IMHE, COOTHECEHHBIX C
TJIaHUPYEeMbIMH pe3y/ibTaTaMHu OCBOeHUs1 00pa30BaTe/IbHOM MporpaMmbl 4

2. O6bem 1 MecTo JUCLIMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl 5

3. CoziepykaHue ¥ CTPYKTypa AUCLIUIUIUHBL 5

4. MatepuaJbl TeKyIero KOHTPOJIS yCIIeBaeMOCTH 00y4aroIuxcsi ¥ ()OHJ, OLIEHOYHBIX CPe/ICTB
MPOMe)KYTOUHOM aTTeCcTaluu Mo AUCLUIIINHE 9

5. MeToauueckue yka3aHus /i/1s1 00yJaroIuxcsi 0 OCBOEHHIO AUCLUTTUHbI 40

6. YuebOHasi iuTepaTypa U peCcypchl HH()OPMAI[HOHHO-Te/IeKOMMYHUKALIMOHHOM CeTH
"WHTepHeT", BK/IFOUast mepeyeHb yueOHO-MeTOIUUeCKoro obecrieueHus /sl CAMOCTOSITeTbHON
paboThI 00yUarOIIUXCS 110 JUCLIATIIUHE 42

6.1. OCHOBHAS JTATEPATYPA..eeeeeeuurreeerarurreerassureeeesssseessssmseeesssssseesssssseesssssseessssssseessssssssssssssssnsnns 42
6.2. [TOTIO/THUTE/IBHAS JTATEPATYPA. .. eeeeeeurrreeeeanrreeerenmreeesesnsrtessanseeessasmseeesesssseeeeessssssssssssnnmssssne 42
6.3. YueObHO-MeTOquUeCKOe 00ecrieueHre CaMOCTOSITETEHOM PAOOTDL.....c.veeveeeveeeereeereeareeennes 42
6.4. HopMaTHBHBIE TIPABOBBIE JOKYMEHTDL....c..uuvteerrurreerienreeesenrrteeassnreeessensreessesssneessssssssssnnnnns 42
6.5, VIHTEDHET-DECYPCBL...ceeeeeuiieereriiteeeeiteeeeeitteeesaseeeeessssteessssseeesssssseesssssseeesssssseessesssnsssnnnsnes 42
6.6. VTHBIE FICTOUHMKH. .....ceeuuevrerieeeesrensnnnerteeeessessssnseseeesesssessssssssessesssssssssssssneesesssessssssssssssssssses 43

7. MarepuaibHO-TeXHHUUeCKast 0a3a, MHPOPMALMOHHbIE TEXHOJIOTHU, TIPOrPAMMHOE
obecrieueHrie ¥ MTHPOPMAIMOHHBIE CITPABOUHbIE CUCTEMBI 43



1. ITepeueHsb MJIAaHUPYEMbIX Pe3y/IbTaTOB 00y4YeHHs 10 JUCLUIIINHE, COOTHECEHHBIX C
IJIAaHUPYeMbIMH pe3y/IbTaTaMH 0CBOeHHs 00pa3oBaTe/IbHOMN NMPOrpaMMbI

1.1. ducuyurumua b1.5.11 Marematrka obecrieuriBaeT OB/aJieHHe CJIeAYIOUAMHU
KOMIIeTeHLIUSIMU C YYeTOM 3Tara:

Kop
KOMIIeTeHI[UU

HaumMmeHnoBaHue
KOMIIeTeHI{UH

Kop
JTamna 0CBOeHUus
KOMIIeTeHI[MH

HaumMmeHoBaHue 3Tamna
O0CBOEHMS KOMIIeTeHIIUH

OIIK-5

1.2.
c(OpMUPOBAaHbI:

B pesynbrare

CIIOCOOHOCTD
aHa/IM3UPOBATh
pe3y/bTaThl
HCCIieIoBaHUM B
KOHTEKCTe
3a7au
OpraHu3alu

Lnened u
cBoeil

0CBOeHHudA

OIIK-5.1

CIIOCOOHOCTH BHIOWPATH
MaTemMaTUueCcKun
WHCTPYMEeHTapui 06paboTKu
Y aHa/M3a pe3y/IbTaToB
HCcieloBaHUM B
3aBMCHUMOCTH OT 3aJa4
HCCJIe/IOBaHUS

OIIK-5.2

CII0COOHOCTD dHA/IM3UPOBATH
pe3y/bTaThl HCCJIeJOBaHUMN
C MO3WLMK 1iefied U 3ajjau
OpraHu3aIuu

JVCLIATI/TUHBI

y oOyuaromuyxcs [JO/DKHbI  OBbITh

OTD/TD
(pu HA/TMYUMH
npodcrangapra) /
TPYAOBBIE WIH
npodeccroHaNbHbIE
JlelicTBUA

Kopg sTama
OCBOEHMS
KOMIIeTeHIUM

Pe3yibTaThl 00yueHHs

OIIK-5.1

Ha ypOBHe 3HaHWIi: IeMOHCTPUPOBAThL 3HaHHE
OCHOBHBIX M3y4YaeMbIX MaTeMaTHUeCKUX TIOHSTHI;
aJITOPUTMBI, CXeMBI, METO/IbI U pEKOMeHALIIH IS
peIIeHNs] U3yuaeMbIX TUTIOBBIX MaTeMaTUYeCKH
(hopMaiM30BaHHBIX 3afiau

Ha YPOBHE YMeHUM: IPUMeHSITb MaTeMaTHuecKre
MEeTO/Ibl K MO/Ie/TMPOBAHUIO YTIpaB/ieHUeCKUX
TMPOLIeCCOB; AHA/IM3UPOBATh MHOT000Opasue
CoOpaHHBIX JAHHBIX; OLIEHUBATh PUCKH,
COLIMAIbHYIO0 U SKOHOMUYECKYH0 3 (eKTUBHOCTD
MPUHMMAaeMbIX pellleHWH B yIipaBjieHU!
MepCOHAJIOM; OL|eHUBaTh IKOHOMHUECKYIO

3 deKTUBHOCTD JesiTe/TbHOCTU OpraHU3aL1y.

Ha ypPOBHe HaBBIKOB: BjlaZleeT HaBbIKaMH
(hopmasibHOM MaTeMaTUueCKOW 3amucu
ympaB/ieHUeCKUX 3a/jau; MOCTAHOBKH, pellleHus
3a/lay U UHTepIIpeTal[iy pe3y/bTaToB;
COCTaBJIEHUS MTOSICHEHUST 1 00BSICHEHUS
M3MeHeHUs1 TToKa3aTesieid; UCTI0/Ib30BaHUs
MaTeMaTU4YeCKHX CIpaBOUHKKOB U Internet-
pecypCoB.

OIIK-5.2

Ha ypOBHe 3HAHUU: IeMOHCTPUPYeET 3HAHHE OCHOB
MIPOrpaMMbl aHajiM3a pe3yJ/ibTaTOB MCC/IeOBaHUM,




TeXHOJIOTUM aHa/v3a UCC/Ie[JOBaHUM B KOHTEKCTe
MOCTaB/IeHHBIX 1leJied W 3a7lay, CBSI3@aHHBIX C
ynpaB/ieHYeCKOM JeaTe/IbHOCTBIO.

Ha YpOBHe YyMeHWI: WCII0/b30BaTh METO/bl
TeOpUM  BEpPOSITHOCTEM U MaTeMaTUueCKOu
CTaTUCTHKU /ISl pellieHus yIipaB/ieHYecKuX 3a7au;
OLIEHWBATb POJIb COOPaHHBIX JAHHBIX [JI pacyeTa
KaKJJ0r0 yIpaB/ieHYeCKOro roKasaress

Ha YpOBHe HAaBBIKOB: B/afieeT  HaBbIKaMU
MOCTPOEHUsST ~ CTaHAAPTHBIX  MaTeMaTHUYeCKUX
Mojesnei; ripreMamu MH(OPMaLMOHHOTO
MO/Ie/IMPOBaHUsI; TIPeZCTaB/eHHs pe3yJ/IbTaTOB
MO/Ie/IMPOBaHMsl  yIpaB/eHYeCKUX IPOLIeCCOB;
000CHOBaHMSI ~ BBIBOJIOB,  TIOJYYEHHBIX  TIpU
MO/Ie/IMPOBaHUM  yTIpaB/ieHUeCKUX  IPOLIeCCOB;
VHTeprpeTaLyn pe3y/bTaToB npu
MO/1e/IMPOBaHUU

2. O0beM U MeCTO AMCLMIUIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOU MPOrpaMMbI

O0beM JUCIUILIHHBI

Oo6jas Tpygoemkocts b1.65.11 Marematrka cocTaBsieT 6 3aueTHBIX euHUL], 216 yacoB.
KonmyecTBO akafieMU4eCKUX 4acoB, BbIJie/IEHHBIX Ha KOHTaKTHYIO pabOTy C TperiofiaBaresieM,
cocrassisser 108 yacoB: JeKLIMOHHBbIE 3aHATUS —32 4acoB, IpaKTUYeCKWe 3aHATHAA — 64 yvaca.
CamocTosiTenbHast pabota cocrtaBnsieT 84 yaca. Kontposb — 36 uacog.

MecTo AMCLMIUIUHBI B CTPYKType 00pa3oBaTe/ibHOM MPOrpaMMbI

HucomruimHa b1.6.11 Maremaryrka v3sydaetcs Ha 1 Kypce B 1 u 2 cemecTpax.

Oucimmiaa B1.6.11 Marematika OTHOCUTCA K oOsi3aTenbHol uactu broka 1.
«ductunivuHel (MOLYIN)».

Ouctymmaa  B1.6.11 Matematuka 06asupyeTcss Ha 3HaHUAX, TIONyUeHHBIX Ha
TIpe/IIeCTBYIOIIIeM YpOBHe 00pa30oBaHMsI B TIPOL[ECCe OCBOEHHS IIKOJLHOW MPOrpaMMbl T10
npeaMetaM Asirebpa ¥ Hauasia aHanu3a, ['eometpust U MiHdopMaTHKa.

B copepykaTenpHOM I1aHe AUCLMITIMHA M3yuyaeTcs napamienbHo ¢ b1.5.16 «OcHOBBI
Teopuu ynpasyeHus» (1 cemectp); 51.5.15 «OpranusanjioHHOe TIpOeKTHpOBaHue» (2 cemecTp);
b1.5.07 «Couuosnorus» (2 cemecTp).

dopMa NIPOMEXYTOUHOM aTTeCTal[i¥ B COOTBETCTBUHU C yueOHBIM IJIaHOM — 3aueT B 1
ceMecTpe U 5K3aMeH BO 2 cemMecTpe.

3. CopiepxaHue M CTPYKTypa AUCLMILIUHBI
Ounas ¢opma oGyuenus

O0BeM AUCHMILUTHHBI (MOAY/IA), Yac ®dopma
KoHTakTHas padora TeKyII[ero
00y4arIHXCs C KOHTPOJIsA
npemnojasBaresieM 10 BUjaM ycreBaeMoc
No HaumenoBauue Tem (pa3geso) | Bcer yUeOHBIX 3aHATHI ™*,
CP
o JIP/ 113/ MPOMEXyTO
v 20 20 YHOU
90, ,Z[O"i" ,I[O"i" KCP arrecranu
JOT* * * "
Yacrb Ne 1 (nepBblii cemecTp)
Tema 1. | Marpuliiel ¥ onpejeuTein 11 3 4 4 0, 3, KP-1
Tema 2. | CucTeMbl JIMHEeHHBIX O, 3, KP-2
N 13 3 6 4
anrebpanvecKmx ypaBHEHUH




O0BeM JUCIMIUTHHBI (MOJy/151), Yac dopma
KonTakTHas pabora TeKYIIero
00y4Jarouxcs ¢ KOHTPOJIA
npenojasaresieM 110 BUAaM ycreBaeMoc
No HaumeHoBaHue teMm (pa3aenon) | Bcer y4eOHbIX 3aHATHH CP ™%,
o JIP/ 113/ MPOMeXyTo
v 20 20 YHOU
20, ,Z[O"i" ,Z[O"i‘ KCP arrecTanu
AOT* * * "
Tema 3. | JIuneliHele BEKTODHbIE 12 ’ 6 4 O, 3, KP-3
MPOCTPAHCTBA
Tema 4. | MaTeMmaTHueCKUI aHasu3. 0O, 3, KP4
UncnoBble  MOC/Ie[0BaTeNbHOCTH.
@YHKUMM OJHOW  TlepeMeHHOM. 11 3 4 4
[penenbl mocnefoBaTebHOCTEN U
dyHKIWMI
Tema 5. | InddeperipansHoe curcieHne 13 3 6 4 0, 3, KP-5
Tema 6. Heonpe,aenemjbli/i u 12 ? 6 4 O, 3, KP-6
onpe/ieNieHHbIM UHTerpasbl
ITpomexxyTouHas aTTecTalus 3auer
Bcero 72 16 32 24
Yacte Ne 2 (BTOpOIi cemecTp)
Tema 1. | ®yHkUMH HeCKOJIbKUX 16 2 4 10 0,3, KP-1
repeMeHHBIX
Tema 2. OCHOBEI TeOPUH BepOSITHOCTEH. 18 7 6 10 0, 3, KP-2
CiyyaiiHble COOBITHSI
Tema 3. | CnyyaiiHble BeJTMUUHbI 20 4 8 8 O, 3, KP-3
Tema 4. | OCHOBBI MaTeMaTh4yecKoi
CTaTUCTUKKA U €e HUCI0J/Ib30BaHue 12 ’ 5 8 0, 3, KP-4
I/ pelleHUs] 3ajay yIpaB/eHUs
repcoHasioM. BeIOOPOYHEIN MeTof
Tema 5. | OCHOBBI OLIEHKU [1ApaMeTPOB 14 2 4 8 0,3
Tema 6. | IIpoBepka CTaTUCTAYECKUX
TUIOTE3 B yTpaBeHuecKou 14 2 4 8 O, 3, KP-5
JesATe/IbHOCTU
Tema 7. | D/leMeHTbl  perpecCUOHHOIO U
JVCTIEPCUOHHOTO  aHa/lv3a  AJis 14 ’ 4 8 0,3, KP-6
OLIeHKH! KauecTBa paboThI
repcoHasa
IIpoMesxyTOuHasi aTTecTarus 36 JK3aMeH
Bcero 144 16 32 60
Htoro 216
Ilpumeuanue:

* ¢hopmbl meKyuje2o0 KOHmMPOAs ycnegaeMocmu: KoHmposbHble pabombt (K), onpoc (O), 3adauu (3).
** chopmbl npomescymouHoli ammecmayuu: 3ayem (3a); s3k3ameH (OK3).

CojepxaHue JUCHHUILIMHbBI

Yacts 1 (mepBbIii cemecTp)
Tema 1. MaTpuiibl 1 onipeje/MTe/ I
[Tonsatre marpuribl. OnpejesieHye U BUABI IPSAMOYTOJ/IbHBIX MaTpPULI.
Bekrtopsl. Onepanmu Haz MaTpuiamMu. OnpezieTuTe/nb KBaipaTHOW MaTpPHLbL.
MuHop. AnreGpanyeckoe [J0TIOTHEHHE.

Pa3io)keHue orpe/ie/TUTesIs 10 CTPOKe Miu cTosioiy. CBOKCTBA OTpe/ieuTeNnei.

OrnemeHTapHbIe TPeoOpa30BaHus CTPOK U CTOIOI0B MAaTPULIBI.
O6paTHast MaTpu1ja. PaHT MaTpHLIbL.




Tema 2. CucTeMbl IMHEHHBIX a/redpandyecKux ypaBHeHH

CucreMbl TMHEHHBIX anreOpanuecKuX YpaBHeHH. 3arych U pellieHre CUCTeMbI JIMHEeHHBIX
asnrebpanuecKx ypaBHeHUM B MaTPUYHOM BHUJIE.

®opmyJiel Kpamepa. Teopema KpoHekepa-Kariesiv 0 paspermmMoCcTy CUCTEMBI.

PellieHre cUCTeMbl JIMHEWHBIX aireOpanueckux ypaBHeHHM MeTooM ['aycca, MaTpUUHBIX
ypaBHEHHI BbIYMC/IEHHEeM 00paTHOM MaTpHILIbI.

OOiiee pellleHWe CUCTeMbl JIMHEWHBIX —anrebpanyeckKuxX ypaBHeHU; CBOOO/HbIe
Her3BeCTHbIe, 0a3vCHbIe peleHusl.

CucTeMbl IMHEMHBIX OJHOPOJHBIX YPaBHEHHH.

Tema 3. JIuHeliHble BeKTOPHbIe MPOCTPAaHCTBA

BekTopbl Ha IIJIOCKOCTU U B TpexXxMepHOM IpocTpaHcTBe. OrmpejesieHue U IpUMepbl
JIMHEMHOT 0 TIPOCTPaHCTBa.

JIuHeliHast 3aBUCUMOCTb M He3aBUCUMOCTb BeKTOPOB. basnuc. Koopaunatel. PasmepHOCTS.

[Tpeobpa3oBaHue KOOpAUWHAT MPH 1epexo/ie K HOBOMY 0asucy.

CkasnsipHoe nipou3BeZieHre. OpTOHOPMHUPOBAHHBIN 6a3uc.

EBK/IMI0OBO TIPOCTPAHCTBO.

Tema 4. MaTremaTtuyeckuM aHa/m3. Uuc/ioBble noc/jie/[0BaTeIbHOCTH. DyHKIMU
oAHoI1 nepemeHHOi. IIpeaenbl moc/iefoBaTelbHOCTEH U (PyHKIUH

[ToHsiTHE YMC/IOBOM MOC/IeZI0BATEeIbHOCTH, KIacCU(UKALIMS.

[Tpenen nocienoBatenbHOCTA. OCHOBHBIE CBOMCTBA CXOASIIUXCS TIOCe/I0BaTe/IbHOCTEM.

[Tpu3sHaku Cyl|eCcTBOBaHUS MpeJesia moc/ae0BaTeIbHOCTHU.

[ToHsiTHE JEeMCTBUTE/NLHON (YHKLWHU [eHMCTBUTEILHOU TiepeMeHHOU. CriocoObl 3a/jaHust

GyHKLMH.
I'paduk ¢pynkumn. OcHOBHBIE 3/ieMeHTapHble GyHKIMU. C10’KHBIE ¥ B3aMMHO 00paTHbIe

GyHKLMH.

HesiBHbIe pyHKIMN. Anrebpanyeckre U TpaHCLieHZeHTHbIe (QyHKLWH.

OcHoBHble cBoticTBa GyHKIMMA. [Tpesen pyHKIMM B 66CKOHEUHOCTH U B TOUKE.

OpHocTopoHHMe Tipefienibl. [Ipr3Haky cyllecTBoBaHuUs mpefiena ¢yHKUMU. BeckoHeuHO
MaJible ¥ 6eCKOHeYHO OOoJIbIIINe BeJTMUMHBI.

[IBa 3ameuaresIbHBIX Ipejesia.

HenpepriBHOCTE GyHKIMM B Touke. CBOMCTBA (DYHKLIMM, HENpPepbIBHbIX B TOUKe WU Ha
oTpeske.

Tema 5. AuddepennmanbHoe HCUNCTIEHHE

[Tpon3BogHass ¢yHKUMM U uddepeHuyan. ['eomeTpuueckuid U (U3NUECKUM CMBICT
TIPOM3BO/IHOW; reoMeTpuueckMii  cMeica  AauddepeHLyana. OcHOBHBIE  TIpaBWUJIA
I depeHLIMPOBAHMUS.

[lpousBosHass caokHOW W obpartHoWM  ¢yHKumid. [Ipou3BosiHBIE HeSBHOW U
rapaMeTpUuecKy 3alaHHON (pyHKLMU. [Ipon3BOiHbIE OCHOBHBIX 3/1eMEHTApHBIX (QYHKLHMM.

[TpousBogHbIe U JuddepeHLrabl BbICIIUX TOPSIKOB.

Teopembl @epma, Posisis, Jlarpanxa v Koiuu. [Ipasuno Jlonurans.

Touku 3KCTpeMyMa, BBITYK/IOCTb ¥ TOUKH Tepernda GyHKIHA. ACHMIITOTHI.

OO61ast cxeMa ucciejoBaHusl GYHKLWN U TOCTPOeHUs rpadrKoB.

YpaBHeHMe KacaTe/bHON U HOpMasy K rpauky GyHKLMY.

Tema 6. HeonipeaeneHHBIH U onipe/ie/IeHHbIN HHTErpabl
[TepBooOpasHasi U HeorpefeneHHbIM HWHTerpaa. OCHOBHble MeTO/bl WHTErpPHPOBaHMUS.
VHTerprpoBaHMe paljioHaIbHBIX Jpobeii.



[ToHsAiTHe M TeoMeTpUuecKass WHTepripeTaLysi oOrpefeneHHOro uHTerpasa. CBolicTBa
oripejiesieHHOTO MHTerpana. ®opmysa HetotoHa-JlelibHuMLIa.

HecobcTBeHHble WHTerpanbl € 0OeCKOHeUHBIMH TIpefie/laMd  WHTETPUPOBAaHUS |
HecoOCTBeHHbIe UHTeTpasibl OT HeorpaHUUeHHbIX (QyHKIIUHI.

Yacts 2 (BTOpOI cemecTp)

Tema 1. ®yHKIMM HECKO/IbKHX NepeMeHHbIX

[ToHsiTMe GYHKUMK HECKO/IBKHMX IepeMeHHbIX. [Ipefies1 U HerpephIBHOCTb (DYHKLIMU.
YacTHble MPOU3BOHbIE U TOJHBIA AuddepeHLran QyHKLIUN.

[Tpon3BoHas M0 HarpaB/eHUIO, TPaIeHT (PYHKLMH.

OkcTpeMyMbl (YHKIIMA MHOTHX TlepeMeHHBbIX, Heo0X0/JWMOe U /0CTaTOUHOe YC/IOBHe
3KCTpeMyMa.

YcnoBHBIM 3KcTpeMyM. Haxoxx/eHue yc/IOBHOIO SKCTpeMyMa METOJOM MHOXKUTesei
Jlarpaxska.

KpaTnble nHTerpansl. CBeZleHHe KPaTHOTO MHTerpasa K MOBTOPHOMY. ['eomeTpuyeckasi
VHTepIripeTalys JBOMHOIO UHTerpasia.

Tema 2. OcHoBBI Teopun BeposiTHOCcTel. CiiydaiiHble COObITHS

OcHOBHbIe TIOHSITUSI TeopUx BeposiTHocTel. Cyyaiinbie cobbitus. Knaccudukarust
COOBITHIA.

BeposiTHOCTb cOOBITHS (K/TacCMuecKoe, CTaTUCTUYECKOe U reoMeTpruUecKoe orpeziesieHust
BepOSITHOCTH). TeopeTUKO-MHO)KeCTBeHHast TPAKTOBKA OCHOBHBIX MOHATUN U aKCOMaTH4yeCcKoe
MOCTPOEHHEe TEOPUU BEPOSITHOCTEM.

OnemeHThl KOMOMHATOPUKY. [lelicTBUst Ha COOBITHSIMU. TeopeMbl C/I0/KeHHsT
BEpPOSATHOCTEN. Y C/IOBHAsl BePOSATHOCTb. Teopema yMHOKeHUs1 BeposiTHOCTel. He3zaBrcrMble
coObITHSI.

dopmysia nonHol BeposiTHOCTH. Popmy.ia baiieca. [IoBTOpHBIE HE3aBUCHMBIE
ucrsiTanusa. @opmysia beprysuim.

Tema 3. CiryuyaliHble BeJTMUUHBI
JvckpeTHbIe U HeTpepbIBHbIE C/TyYaiiHble Be/TMUMHbI. PYHKLIMS pacripe/iesieHust

CJIy4aliHOM BeIMuuHbL. [1I0THOCTE pacripesiesieHNs HelIPepbIBHOW C/Ty4YalHOM Be/TMUVHBI.
UucioBble XapaKTePUCTHUKU C/TyUalHbIX BEJIMUMH: MaTeMaTH4yeckoe OXXuJaHue, UCIepCus,
cpeZiHee KBaZipaTUueckoe OTK/IOHeHHe. VIx cBoiicTBa. HauyasbHble U LjeHTpa/lbHble MOMEHThI
CJIyyaiiHbIX BeJTMUMH.

OcHOBHbIe 3aKOHBI pacripe/iesieHys C1ydaiiHbIX BeJIMUMH: paBHOMepHoe, bepHyiu,
ITyaccoHa, 5KCIIOHeHLMalbHOe, HOPMaJslbHOe.

HepasenctBo UeOnimeBa. Teopema YebbiieBa. 3akoH 6osbinux urces. LieHTpanbHas
npefiesibHast Teopema. JIokanbHasi U MHTerpasbHasl TeopeMbl MyaBpa-Jlanaca.

MHoromepHble cilyuaiiHble BeJMunHbl. DyHKIIMS pacripeie/ieHus U IVIOTHOCTh
JIBYMEPHOU C/TyuyaliHOW BeJTMYMHBI.

3aBHCUMBbIe U He3aBUCUMbIe CTy4yaiiHble BeJTMUMHBI. Y C/IOBHbIE 3aKOHBI pacripe/ie/eHusl.

Yuic/ioBble XapaKTePUCTUKHY JABYMEPHBIX C/TyYalHbIX BeTMunH. KoBapuaiysi,
KO3(P(PULIMeHT KOppesIsLUU.

Tema 4. OCHOBBI MaTeMaTHYeCKOI CTaTUCTHKH U ee HCI0/Ib30BaHue /ISl PelleHus!
3ajia4 yrpaBJ/IeHUs MePCOHAIoM. BEIOOpOYHBIi MeTo/

3aZiaun ¥ OCHOBHBIE MMOHSTHS CTATUCTUKK. BIOOpOUHBIN MeTo .

['eHepa/ibHasi COBOKYITHOCTb U BbIOODKA, BapUAI[MOHHBIM psifi, TIOJUTOH YacTOT,
rUCTOrpamMmma, SMIMpuuecKas (CTaTucthueckasi) QyHKLMs pacrpe/iesieHusl.

YucoBbie XapaKTePUCTUKU BIDOPOUHOTO pacripe/ie/ieHusl.



Tema 5. OCHOBBI OLIeHKHU NTapaMeTpPOB
[TonsiTre 06 oLieHKe MapamMeTpOB. XapaKTePUCTHKH OLIEHOK.
MeTtozabl Hax0XJeHUs TOYEYHBIX OLIeHOK: MeTOJ, MOMEHTOB, MeTOJ, MaKCHUMa/IbHOI'O

nipaB/o1101001s1, MeTO/] HAUMEHBIIINX KBA/[PAaTOB.

ITouatue 06 HHTepBaHBHOﬁ OLIeHKe TIIdpaMeTpOB. l,Z[OBepI/ITe.IIbH(:lH BEPOATHOCTE H

[lOBEepUTe/bHBIN HHTEepBaJl.

[TocTpoeHre CTaHJAPTHBIX MaTeMaTHUUeCKUX MoJesieid /i OlleHKU paboThl TiepcoHasia ¢

HCI10/Ib30BaHHEM CTAaTUCTHUUYECKHUX METOI0B.

Tema 6. [IpoBepka cTaTHCTHYECKHUX T'MIIOTe3 B yIIPaB/IeHUeCKO e Te/IbHOCTH
[MoHsiTHE cTaTUCTHUECKOU runoTe3bl. OOIIas cxeMa MPOBepPKU CTaTUCTUYeCKOH

T'UuIioTessl.

[TpoBepka ruroTe3 0 paBeHCTBe CPeJHUX U JAUCTIePCHH IBYX COBOKYTTHOCTEH.

[TpoBepka ruroTessbl O paBeHCTBe HYJIFO TeHepanbHOro Ko3¢uijeHTa KoppesLyu.
[TpoBepKa ruroTe3bl 0 He3aBUCUMOCTH C/TyUaiiHbIX BeJTMUYMH.

[TpoBepka ruroTe3 0 3aKOHe pacripe/ie/ieHrs1 BBIOOPKH.

[TpoBepka ruroTte3sl 00 0HOPOJHOCTH BHIOOPOK.

Craructuueckre MeTo/bl 00paboTKu MH(OpPMAaLWK Ji/1s1 33/1a4 yTIPABJIEHHST IEPCOHAIOM.

Tema 7. D/1eMeHTBI PerpecCHOHHOrO MU [JHCIIEPCHOHHOI0 aHa/IM3a A/ OLeHKH

KaddyeCTBa paGOTBI nepcoHa/ia

JlvHeliHas napHasi perpeccus. KosdduiyeHT jerepMuHaLiy.

[TpoBepKa 3HAUMMOCTH YpaBHEHUS perpeccuu.

OnpeienieHre 10BepUTeTbHbIX HHTEPBAIOB /17151 KOG GULIMEHTOB U (GYHKLIMU perpeccuu.
OpHO(aKTOPHBIN JUCIIEPCUOHHbBIN aHa/n3.

MexrpyroBas Bapualysi. BHyTpurpymnnoBasi Bapuatysi.

[TonsTrie 0 [BYX(aKTOPHOM JUCTIEPCHOHHOM aHasu3e.

OueHka KauecTBa pabOThl TiepcOHasa C TIPUMEHEHHEM pPerpecCHOHHOTO |

AUCTIEDCHUOHHOI'O aHa/In3d.

4. Martepuasibl TeKYII[ero KOHTPOJISI yCIIeBaeMOoCTH 00yJaroimuxcsi ¥ GoH/ OIeHOUHBIX

CPeACTB MPOMEKYTOUHOH aTTeCTal[UuM M0 JUCLUIUIHHE

4.1. ®opMbl U METOABI TEKYILIero KOHTPO/S YCIIeBaeMOCTH OOYYaroluxcs U

HpOME)KYTOQHOﬁ aTTeCTaluu.

4.1.1. B xope peamusaiuu aucuuiuiiebl b1.6.11 «MaremaTuka» HCIIOJIB3YHOTCH

cnefiyrole MeTObl TEKYLLLEr0 KOHTPOJIS YCNeBAaeMOoCTM 00yYatoLmxcs:

MeTto/ b1 TeKyLero

Tema u/unm pasjen KOHTPOJIA
yCrieBaeMoCTH
Yacts 1 (mepBblii ceMecTp)

Tema 1. | MaTpuLbl U onipefieIUTeNN OITIpOC, 3a/iauy,
KOHTpOJIbHast paboTa

Tema 2. | CucteMbl TMHeHHBIX anrebpanueckux ypaBHeHUN OIpoC, 3a/lauy,
KOHTpOJIbHast paboTa

Tema 3. | JIuHeliHble BeKTOPHbIE POCTPAHCTBA OTIpOC, 3a/1aUH,
KOHTpOJIbHast paboTa

Tema 4. | MaTeMaTUueCcKui aHaav3. YUMC/IOBbIe TOC/I€I0BATENbHOCTH. OTIpOC, 3a/1a4H,
DYHKLUU OJIHOM repeMeHHOM. [Tpenenbl | KOHTpOJBHAsE paboTta

1oc/ie/loBaTe/IbHOCTeN U QYHKIUN
Tema 5. | uddepeHipanbHoe UCUUCTIEHUE OIpoC, 3a7a4u
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Tema 6. | HeonpegeneHHbIM U onipe/ie/IeHHbIM UHTerpasibl 0Ipoc, 3a/1auy,

KOHTpOJIbHast paboTa
Yacts 2 (BTOpOU cemMecTp)

Tema 1. | PyHKIMM HECKOIBKUX [TepeMEeHHBIX OTIpOC, 3a/1a4H,
KOHTpOJIbHast paboTa

Tema 2. | OcHoBbI Teopuu BeposiTHOCTeH. CydaiiHbie COOBITHS OT1pocC, 3aflauu,
KOHTpOJIbHast paboTa

Tema 3. | CiyuaiiHble BeJIMUVHBI OTIpOC, 3a/iauH,
KOHTpOJIbHasE paboTa

Tema 4. | OCHOBBI MaTeMaTHMUeCKOM CTaTUCTUKM W ee WCMO/b30BaHHe [JIs OTIpOC, 3a/iauH,
pemnieHrd 3a4a4 yripaB/I€eHUA MMePpCOHA/IOM. BbIGOpOLIHbII‘/JI MeTO[, KOHTpPOJIEHAs paGOTa

Tema 5. | OCHOBEBI OLJeHKM IapaMeTPOB OMpoc, 3aZiauu,
KOHTpOJIbHast paboTa

Tema 6. |IlpoBepka  cTaTUCTMUECKUX  TUIOTe3 B yIpaB/ieHUeCKOU OTIpOC, 3a/1auH,
AeATe/IbHOCTH KOHTpOJIbHast paboTa

Tema 7. | OneMeHTbl perpecCMOHHOTO M JUCIIePCUOHHOTO aHanau3a [jis OTIpOC, 3a/iauH,

OLIeHKH KauecTBa paboThI TIepcoHasa

KOHTpOJIbHast paboTa

4.1.2. 3aueT U 3K3aMeH TMPOBOJSTCS C MPUMEHeHUeM C/Ie[yIOLUX MeTO/I0B (CpeACTB): B
yCTHOM (hopMe T10 BOIIPOCAM U 3a/IaHUSIM.

4.2. Marepuasibl TeKylLero KOHTPOJIsl yCIieBaeMOCTH.
[pernofaBaresib OIleHHWBaeT YPOBEHb TOATOTOBJIEHHOCTH OOYYalOLIUXCS K 3aHSATHIO TI0
C/Ie[yIOLMM TT0Ka3are/IsiM:

- YCTHBIEe OTBeThI Ha BOMPOCHI MperiofiaBare’is [0 TemMe 3aHATHUS,
- BBICTYTUJIEHHME TI0 BOIIPOCaM K OTpPOCaM,

- HamMcaHWe KOHTPOJIbHOU PaboThI,

- pelleHue 3a/a4.

Kpurepuu onieHuBaHus oTBeTa:

CTeTleHb YCBOEHHUA MOHATHUM U KaTEI“OpI/Iﬁ I10 TeMe;

ymeHue pa60TaTb C IOKYMEHTA/IbHbIMH U JINT€PATYPHBIMHU HCTOUHUKAMU;,

I'PaMOTHOCTD U3JI0OKEHUA MaTepHrdJla,

CaMOCTOSITe/IbHOCTh pabOThI, HaTMUHe COOCTBeHHON 000CHOBAaHHOM MTO3ULIUH.

OrjeHKa 3HaHWM, yMeHHWM, HaBLIKOB TIPOBOAUTCS HAa OCHOBe Oa/lyibHO-pEeMTUHIOBOM
cuctembl 70% u3 100% (70 6annoB u3 100) - Bk/az 1o pe3y/abTaTaM MOCEI[aeMOCTH 3aHSATHH,
aKTUBHOCTU Ha 3aHATHUSX, OTBETOB Ha BOTMPOCHI TIperiofiaBaTesisi B XOZe 3aHSATHs, HalMCAHUS
KOHTPOJIbHOM paboThI, 10 pe3y/ibTaTaM pelleHus 3a/1ad.
Hetanu3zaryss 0a/uloB M KPUTEPUM OLIEHKA TeKYILero KOHTPOJS —yCIeBaeMOCTH
yTBep)KaeTcsl Ha 3ace/laHru Kade/pbl.

BOHpOCbI AJIA IIOATO0TOBKH K OIIPOCaM, NIPAKTHYE€CKHUM 3aHATHUAM I10 TeMaM:

Yacts 1 (mepBblii ceMecTp)

Tema 1. MaTpuubl 4 onipeAe/IuTe/ M
MaremaTHKa 1 ee 3HaUeHHe B OlLleHKe KauecTBa paboThl mepcoHana. [1piumepsl.

PN AW

Marpuubl 1 oriepalyy HaZ, HUMH.

Ornpefienteny U UX CBOMCTBA.

BrruncieHve ornipesiesidrenei.

OOpatHas Matpuija. TpaHCITOHUPOBAaHHAs MaTpHIia.
PaHr maTpuuipl.

Yro Takoe 3/1eMeHTapHbIe MpeoOpa3oBaHUs MATPHIbI?
MuHoOpHI U anrebpanyeckye JOMOTHEHUSI.




9. PasnoskeHue ompesieNMTesIsi MaTPUIIBI 110 3IeMeHTaM CTPOKH WJTH CTO/IOIa.

IIpakmuueckoe 3aussmue Ne 1
1. PemmThb 3aaum:
[Hanbl matpuLisl A 1 B:

B 2 3 2 3 O
A = B —
(0] 13 O] [1 - 1 4

YKa3aTB, KaKue 13 HIDKelNpruBeAeHHBIX onepaunﬁ BBITIO/IHUMBI, 11 BBITIO/THUTH HX.

a)A + B; 0)AT +B; B)A +BT; r)AT+ BT,
n) AB; e)A"B; X)ABT; 3) BA™.

2. Permts 3agauu [J111, .58, 62]:

1.18, 1.21,1.25; 1.42, 1.45

3. Haiftu oripefie/iuTesib MaTPULIBL:
O 0 O 1

0O 0 2 -10
C =

0O 3 5 13

-3 4 5 6

IIpakmuueckoe 3anssmue Ne 2

1. Pettits 3agauu [JI1, ¢.65, 68]:

1.52; 1.65.

2. Haift Matpuily, obpatHyto MaTpuiie C, eC/ii OHa CYILeCTBYeT (CM. 1. 4 3aHsTus 1):

O 0 O 1
C— 0O 0 2 -10
0O 3 5 13
-3 4 5 6
3. Haiftu paHr marpuiy:
2 1 -4 -1 3 5 -2 -1 3
A=|4 2 0] B=2 -6 0 Cc = 4 2 -6
1 -3 4 1 -3 -5 2 1 -3
4. Permts 3az1aum [J11, .68 - 69]:
1.74; 1.75; 1.82.

Tema 2. CucTeMbl IMHEHHBIX a/ire0pandyecKUx ypaBHeHUH
OCHOBHBbI€ TIOHSITHSL U OTIpeJie/IeHUs.

CucreMa n TMHEMHBIX YpaBHEHUM C N TlepeMeHHbIMM.
MeTtoz obpatHoii MaTpuribl u popmysisl Kpamepa.
CucreMa m TMHENHBIX ypaBHEHUH C N TTlepeMeHHbIMHU.
Mertog INaycca.

CucreMa JIMHEeWHBIX OJHOPOAHBIX YPaBHEHU.
dyH/laMeHTaIbHast CUCTeMa pPeLleHui.

NouhkwNE

IIpakmuueckoe 3anssmue 1
1. Peuits 3amaun [J11, c. 109]: 2.15, 2.20, 2.23.
2. Pelthb cucremsl ypaBHeHUM MeTogoM ["aycca:

1 J11 — nureparypa o HoMepom 1 B CITHICKe TUTePaTypbI
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2x, +Xx,+3x; =5 x, +4x, =2
a) 4x, +2x,+6x;, =8 ; 0) 3x, +x,+2x, =-3 .
X +2x,-4x; =-1 -Xx,+x, + Xx; =5

3. Permuth 3agauy [J11, c. 116]: 2.49.

ITpakmuueckoe 3aussmue 2

1. Peuts 3amauu [J11, c. 109 - 110, 116]: 2.27, 2.48.

2. Haiiti 0611jee 1 6a3uCHBIE pellieHust CUCTeMbl ypaBHeHutd [J11, c. 116 - 117]: 2.53; 2.55.

3. HaiiTu QyHJameHTa/bHble CHUCTEMbl peIlleHWd CHUCTeM JIMHEeWHBIX OJHOPOAHbBIX
ypaBHeHu# [JI1, c. 117 - 118]: 2.62; 2.63.

KEMC. «CpxaBasi CK/Iafbl, knazoBiuk AI'FOPOB ykasan, uro Ha IepBOM CKiaje
umeetcss 30 masieHbKUX, 15 cpegnux ¥ 20 Oo/BIIMX MeEIIKOB C caxapom. Bcero 2850 xr.
CooTBeTCTByIOLMe [JaHHbIe M0 BTOpoMY ckiany — 18, 22, 11, 2300 kr, 1o TpeTbemy CKiaay —
42,8, 29, 3100 xr.

W3yuasi 3TM [JaHHble, a TakKXe, O0OpaTMB BHHMMaHWe Ha (aMWINIO KIIaZJOBIIHKa,
cnepoBarenb A. KameHckasi, 3HakKOMasi C TeOpMeM JIMHEMHBbIX YpaBHEHWM, YCTaHOBWJIA, UTO
VMeeT MeCTO HeCThIKOBKA JaHHbIX. [ToKa3aThk 3TO»

Tema 3. /IuHeliHbIe BeKTOPHbIE MPOCTPAHCTBA

1. TToHsITUS TT - MEPHOTO BeKTOpa ¥ BeKTOPHOTO MPOCTPAHCTRBa.

2. Pa3mepHOCTb 1 6a3UC BEKTOPHOTO (JTMHEMHOT0) MPOCTPAHCTRA.
3. Tlepexos K HOBOMY Oa3wucy.

4. EBK/IMA0BO TPOCTPAHCTBO.

IIpakmuueckoe 3ausimue 1

1. Jloka3atb, UTO MHOXKECTBO JBYXMePHbIX TeOMeTPUUECKHUX BEKTOPOB C 33/laHHbIMU Ha HEM
orepaLysiMU C/IO’KEHUSI 1 YMHOXKEHHST Ha UMCJI0 00pa3yeT JIMHeHHOe TIPOCTPaHCTBO.

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

3. HaliTu koCcHMHyC yrjia MeXAy BeKTopaMM X M Yy, TNpPHHAJJIeXXalllMMU TpPeXMepHOMY
eBKJ/TUZIOBY TIPOCTPAHCTBY C OPTOHOPMUPOBAHHBIM 0a31COM.

1 -1 0 -1
x= 4 y=| 3 x=-4 y=| 3
a) -2/, 2 Ha dom 0) L), -2,

4. Permmts 3amaum [JI1, c. 162 - 163]: 3.21, 3.27.

IIpakmuueckoe 3aHsimue 2
1. Peuuts 3amauu [J11, c. 172 - 173]: 3.72, 3.79.

Tema 4. MaremaTnueckuii aHaiu3. YucioBbIe oc/iei0BaTe/IbHOCTH. DyHKIUH
oAHoI1 nepemeHHoil. IIpesenbl moc/iegoBareibHOCTENH U PyHKI[HUH
[MTousaTHe dhyHKIMM.

OcHoBHbIe CBOMCTBA (DYHKIMN U UX KIaCCUPUKALUSL.
OneMmeHTapHble QYHKLUU.

[Tpeobpa3oBaHue rpadyKoB.

[ToHATHE YMCIOBOM MOC/IeI0BATEILHOCTH.

[Mpenen GpyHKIMK ¥ YMCIOBOM MOCeI0BaTeIbHOCTH.
beckoHeuHo Masible 1 6€CKOHEUHO OOJIbIIIMe BeJTMUMHEI.
OcHoBHbIe TeopeMbl 0 Tipefiesiax. 3aMeyaTtesibHble TIpe/iebl.
HenpepbIBHOCTE (YHKLIMU.

COEN AWM



13

ITpakmuueckoe 3anamue 1
1. OnpenenuTh 06/1aCTH CyIIECTBOBaHMS M 00/1aCTH 3HAUEHUH CIeYIOIMX (PYHKIIUA:

a) y =v2+x- x ; 6)y =log,log,x; B)y = x

sin /zx

2. [Toctpouts rpaduk GyHKLIMK
y =ax+b a,bER - MHOXKECTBO AEUCTBHTE/ILHBIX YHCEeJL
3. Permuth 3agaun [JI1, ¢.291]: 5.38(6, 1), 5.39(6, x1); 5.40(0, B), 5.41(0).
4. Havru:
f(x),ecmm f(x+1) =x"-3x+2.
5. Pemmmts 3agaum [J11, c.322 - 323, 328]: 6.15; 6.21.

IIpakmuueckoe 3ausimue 2
1. Belunc/mmTs 1ipefieisl

.o x-1 .o x -1 .ox -1
a) ©02x" - x-1, 6) “12x" - x-1; B) ©* 2X
2. Pertuts 3amaum [J11, c.324 - 330]: 6.47; 6.49; 6.63; 6.69.
3. Pemth 3agaun [J11, c.331 - 336]: 6.83; 6.85; 6.86; 6.111; 6.120.

-x-1

Tema 5. IluddepeniuanbHoe ucuucjieHue

[TonsTHe TTPOM3BOAHON QYHKIMH.

OcHoBHbIe nipaBuia AuddepeHLIPOBaHUS.

[Tpou3Bo/iHast C/I0XKHOM 1 06paTHOM QYHKITHH.

[Tpou3sBo/iHbIe HESIBHOM U TTapaMeTprUuecKy 3aZlaHHON (QyHKLIUH.
[ToHsATHe TTPOM3BOJHBIX BBICIIMX MOPSJKOB.

Ouddepentiyan GyHKIUM.

[Tonsitue o guddepeHIManax BbICIIUX TTOPSIIKOB.

OcHoBHbIe TeopeMbl A depeHLIMaTbHOT0 UCYUCTEHHSI.
ITpaBwusio Jlonurans.

10. Bo3spacranue 1 yobiBaHue (yHKLWH.

11. XapakTepHble TOUKU (PYHKLMM W XapaKTepHble JIMHUU WX rpa(ukoB (3KCTpeMyM
¢byHKuMY, Haubosblllee W HavWMeHblllee 3HaueHWsi (YHKLUMM Ha OTpe3Ke U UWHTepBale,
BBIMYK/IOCTh (DYHKIMH, TOUKH reperruba, acCUMITOThI rpaduika GpyHKIMN).

12. Ob6uias cxema uccieoBaHust QYHKLUM U TIOCTPOEHHUsT MX rPaHKOB.

CEN AWM

Ipakmuueckoe 3aussmue 1
1. Peumts 3apauu [JI1, c. 378 - 383]: 7.27; 7.39; 7.55; 7.61; 7.62.
2. Haiitu mepByt0 ¥ BTOPYIO MPOM3BO/IHBIE (PYHKITU:

y =5"+,/(x- Inx)

3. Pertuts 3aaum [J11, c.383]: 7.65; 7.66.

4. Haricath ypaBHeHHe KacaTe/IbHOM U HOpMa/iv K rpaduKy QyHKIpH vy =3x° B 3a[aHHOM
Touke M (-2, 12),

5. Pertith 3agauu [J11, ¢.387]: 7.108; 7.112.

ITpakmuueckoe 3anamue 2

1. Peutits 3amauu [J11, ¢.384]: 7.77, 7.81.

2. ViccnepoBath (yHKIIMM M TIOCTPOUTH KX TPauKU
3/ x

a) y = ;

)y 3x+1

3. Pertuth 3aaum [J11, c.361]: 7.126; 7.128.

6) y =x>"7(1- 3x).
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3ausmue 3

1. UccnepoBaTh (DyHKLIMM U IOCTPOUTD MX rpayKu:
2

®y=2w””;®y=%ﬂ2f;

2. Pertutb 3amaum [J11, c.388]: 7.118.
3. Pettth 3agauu [J11, ¢.389]: 7.132; 7.133.

Tema 6. Heonpepie/ieHHBIN U Omipe/ie/IeHHBIM MHTerpasbl

ITpakmuueckoe 3ansamue 1

1. HaliTu Heoripeie/ieHHble UHTerpasibl METOZ,0M HelloCpe/ICTBEHHOIO0 UHTeI PUPOBAaHMUS:
3x* +1

dx e
a) J‘\/;, 0) fmdx;; B) J'eS dx |

2. Permmts 3agaum [J11, ¢.560 - 561]: 10.25; 10.32, 10.36.
3. Haiftu HeoripeZiesieHHbIe MHTerpasibl METO/IOM 3aMeHbI repeMeHHoM [J11, c.566]:
10.43; 10.46; 10.55.

ITIpakmuueckoe 3anamue 2.

1. Pertmts 3a7iaum MeTO/IOM MHTErpUpOBaHus Mo vactsm [J11, c. 568 - 572]:

10.107; 10.118, 10.125, 10.126.

2. Haiitu Heorpe/je/ieHHbIe HHTETPa/Ibl OT pallMOHaIBHBIX Apobeii [J11, c.573 - 577]:
10.137; 10.140, 10.144, 10.150.

3. Berumc/iuTh onpeziesieHHble uHTerpasbl [J11, ¢.635]: 11.40, 11.43.

4. Haiftu rioitiaiv pUryp, orpaHiYeHHbIX CJIeAYIOIIMMU KPUBBIMU

a) y=-x"+4x, y=2x; 0) y =x>, y=+x.

IIpakmuueckoe 3anamue 3.
1. Pettits 3amaun [JI1, c.644]: 11.64; 11.72; 11.73; 11.84.
2. BerancmTb HecOOCTBEHHBIN UHTETpast

“. dx
a) _;!‘1+x2 ’

3. Peumts 3agauu [J11, €.649 - 60]: 11.124; 11.128; 11.129; 11.133.

Yactb 2 (BTOpPOIi cemecTp)

Tema 1. DyHKIMM HECKO/IbKHUX IIepeMeHHbIX

1. [ToHaTHA PYHKLUMN HECKOJIBKUX ITePeMEHHBIX.

2. Ilpenen v HenpepbIBHOCTb (DYHKLIMU.

3. UYacTHble Ipou3BOHbIE U MOJHBIA AuddepeHLan GyHKLUU.

4. TIpori3BOZiHasi IO HaMpaB/IeHUIO, FPaueHT (QYHKLIMY.

5. OKcTpeMyMbl (YHKLIMM MHOTHX TIepeMEeHHBIX, HeOOX0AUMOe U [JOCTAaTOUHOe yC/IOBHE
3KCTpeMyMa.

6. YC0BHBIN 5KCTPEMYM.

7. Metop, MHOXUTeel Jlarpamxa.

8. IloHsiTMe ABOMHOIO MHTErpaa.

9. CeseHue JBOMHOIO UHTerpasaa K NOBTOPHOMY.

Ilpakmuueckoe 3ansimue 1
1. Haiftut yacTHbIe MPOM3BO/HbIE QYHKIIMI ABYX [MEPEMEHHBIX z =X’y - COs” Xy .
2. Peruth 3agaun [J11, c.514, 515]: 9.47; 9.50; 9.51; 9.53.
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3. Tonaras, uro npousBosbHas GyHKIWs [ auddepeHImpyemMa, TIPOBEPUTH CreAyHOIIe

paBeHCTBa:
2

22y Py =0, 2 =L 4 fxy)
ox oy 3x

4. Pertitsh 3apauu [JI1, c.515]: 9.66; 9.68.
5. HaliTu Be/TMuMHy U HarpaB/ieH|e rpagueHTa GyHKIMK B Touke M (X,, ¥, Z,) :
f(x,y,z)y=xyz, M(1,1,1),

IIpakmuueckoe 3aussmue 2

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

2. HaiiTu TOUKM JIOKa/JbHOTO 3KCTpeMyMa (yHKLMH M TPOBEPUTh B HUX BBIIOJHEHUE
JIOCTaTOYHOT'O YCJIOBUSI SKCTpEMyMa

u=2x>-xy+2xz- y+y> +z°,

3. BbuMCmMThL [/1BOVHBIE HWHTErpasibl f f (o y)dxdy o5 ogpactu G , 3aJaHHOM
G

rpaHULAMA
a) f(x,y) =x- ¥y, G —T1peyrobHuK ¢ BepimHami (1, 1), (4, 1), (4, 4).
4. Pertitb 3apauu [JI1, c.657 - 658]: 11.160; 11.162.
5. C MOMOIIBI0 /IBOMHOrO MHTErpasa HaWTW IUIOIIAb, OrPAaHUUYEHHYIO C/IeyIOIUMU
KPUBBIMU:
y? =2x+1, y* =-2x+1,

Tema 2. OcHOBBI TeopuH BeposATHOCTed. CiryuaiiHbIe COOBITHSA

1. TeopeTHKO-MHO>XeCTBEHHasl TPAaKTOBKAa OCHOBHBIX TOHATUA M akcHMoOMaTh4yecKoe
MOCTPOEHHEe TEOPUU BEPOSITHOCTEM.

2. TeopeMbl CNIO’KeHHsI BEPOSITHOCTEM.

3. Teopema yMHOkeHus1 BeposiTHOCTelW. ©opMmyJia MOTHOM BePOSTHOCTH.

4. ®opmyna batieca.

5. IToBTOpHBIE HE3aBUCUMbIE UCITbITaHUSI.

6. ®opmyna bepHysm.

IIpakmuueckoe 3ausimue 1

1. PemnuTh 3a/aum:

a) B paiioHHOl opraHu3zalui HeKOTOpPOM MapTuy HacuuTbiBaeTcs 150 uneHoB. CKOMBKUMU
criocobamy MOYKHO M30parth 6 /ie/ieraTtoB Ha Che3[,.

2. Pellith 3ajauu:

a) B ypre 30 mapoB: 10 KpacHbIX, 5 cuHUX U 15 Genbix. HallTh BepPOSITHOCTh CJ/TyUaifHO
BBIHYTb LIBETHOM L11ap.

0) V3 konozpl KapT (36 KapT) HayZauy BIHUMAKOTCSI TPH KapThl. HaliTH BepOSITHOCTH TOTO,
UTO CpeJ HUX OKa)KeTCsl TOIbKO OJIMH TY3.

3. Peuts 3aaun:

a) IlaturomMHOe coOpaHHe COUYMHEHHM pPAaCrio/IoXKeHO Ha TIONKe B CIydaliHOM TIOpSiZIKe.
KakoBa BepOSITHOCTh TOTO, UTO KHWTH CJIeBa HallpaBo B TIOPsijKe HyMepaiuu ToMoB (0T 1 7o 5)?

0) Hayauy B3siTBI TetledOHHBI HOMepP coCToUT 13 5 rdp. KakoBa BeposITHOCTb TOTO, UTO
B HEM Bce I[U(phI: pa3IMuHble; OAWHAKOBLIe; HeueTHbIe [3BeCTHO, UTO HOMep Tese)OHA He MOXKET
HAUMHATBCS C LUMGPBI HOJb.

4. Peruts 3aziauy:

Cpeny 25 o0yuyaroiuxcsi, U3 KOTOPbIX 15 [ieByIlieK, pa3birPhIBAIOTCS 4 MpUTJIALIeHUs Ha
JTCKOTEKY, TIPUUEM KaK/IbIii MOXKET BBIMTPATh TOJIBKO OJUH OuseT. KakoBa BEPOSITHOCTB TOTO, UTO
cpenu obsiaziaTesielt OueTa OKaXKyTCs [iBe IeBYIIKH U IBOe FOHOLIIeN?

5. Petimts 3aaun:
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a) U3 supika, cozepykartiero 5 rnap o0yBH, U3 KOTOPBIX TPH Tapbl MY>KCKOM, a /[Be TMaphbl
JKEHCKOW 00yBH, TepeK/a/IbIBaloT HayJauy 2 mapbl 00yBM B JApYyrod SIUK, COZAep Kalliui
OZIMHAKOBOE KOJINUeCTBO Tap KeHCKOH 1 MY»KCKOH 00yBH.

KakoBa BeposITHOCTb TOr0, UTO BO BTOPOM SIIIIMKe T0C/Ie 3TOT0 OKaKeTCs OJMHaKOBOe
KOJIMUECTBO Tap MY>XCKOM U >KeHCKOI 00yBu?

0) [lnst mpoBeieHUsT copeBHOBaHMsI 16 BoJe00/IbHBIX KOMaH/, pa3duThl 10 KpeOuro Ha
JIBe TIOATPYTIbI (TI0O BOCEMb KOMaH/| B Ka)KzI0i). HaliT BeposATHOCTh TOTO, UTO /iBe HauboJiee
CU/IbHbIE KOMaH/bl OK&)XXYTCS: B Pa3HbIX MOATPYIINax; B O4HOW MOArpymIie.

ITpakmuueckoe 3ausamue 2 (1a 1K)

1. Petvts 3azaum:

a) KakoBa BeposITHOCTH TOTO, UTO Hay/jauy OpollleHHasi B KPyr TOYKa OKa)KeTCsi BHYTPU
BITMCAHHOI'O B HETO PABHOCTOPOHHETO TPEYrO/IbHUKA?

2. Pellith 3aiaun:

a) CTyZieHT pa3bICKMBaeT HY)KHYIO eMy (OpMysy B TpexX CIIpaBOYHMKax. BeposiTHOCTb
TOro, 4utro ¢opMysa COAEpPXXUTCSI B I€pBOM, BTOPOM M TpeTbeM CIIpaBOYHMKAax, paBHa
cootBetcTBeHHO 0.6, 0.7 u 0.8. HaliTu BeposTHOCTb TOro, YTO 3Ta (JOpMyJsia COAEPXKUTCS He
MeHee yeM B [JByX CIIpaBOYHHUKAX.

3. Peruts 3asaun:

a) Ha cBs3ke 5 kmoueid. K 3amMKy MOAXOAWUT TOMBKO OJWH KMto4. HailTh BeposSiTHOCTB
TOTO, YTO ToTpedyeTcsi He Gosiee NBYX TMOIMBITOK OTKPBITH 3aMOK, €C/IM OTMPOOOBAHHBIN KI/TFOY B
JlaTbHENIINX WCIIBITaHUSIX He yuacTBYeT.

4. Peluth 3a/1aui:

a) [lBa cTpenka czenany Mo OJHOMY BbICTpely B OJHY M Ty )K€ MMILeHb. BepoaTHOCTb
rornajZiaHus B MHULLeHb [Jjisg repBoro crpenka pasHa 0,8, a ans Broporo — 0,5. B muiienu
OKasasiach ofiHa mpobouHa. HaliTi BeposiTHOCTH TOTO, UTO MPOOOWHA MPUHA/JIEXUT BTOPOMY
CTpeJKy.

5. Peiuts 3agaun:

a) U3 ypHeI copepkarmeii Tpu OesibIXx U MSATh YepHBIX IIApOB, [jBa Ue/i0BeKa BBIHYJIH
roouepeHO 1o Iapy (6e3 Bo3BpaieHusi). KakoBa BepOSITHOCTb TOTO, UTO T€PBbIN BBIHYJI
Oerblif m1ap, eC/Ii BTOPOU BBIHYJT UepHBII?

0) /[IBa cTpenka TMOOYepeJHO CTPEJISIOT [0 MHUIIEHW [0 TIepBOro TorajaHusl.
BeposiTHOCTE MomajaHusa Aja mepBoro crpesnka pasHa 0,2, a gaa Broporo — 0,3. KakoBa
BepOSITHOCTh TOT'O, UTO TepPBbIH c/iesiaeT 00JIbIlle BICTPEIOB?

ITpakmuueckoe 3ausamue 3 (Ha [1K)

1. Perumts 3aauum:

a) HaliTu BeposiTHOCTb, YTO M3 BOCBMM MajbIX MPeANpPUATAN 3a TMEepBbIA TOf,
obaHKpoTsTCSs O0sTee ABYX MpeANIPUSTUN.

2. Peluthb 3a/1auu:

a) Ha ¢upme paboraer 36 uesnoBek. BeposTHOCTH TOro, UTO [€Hb POKAEHUS
oOyuaroltierocsi MpUXOJUTCS Ha OrpeZie/ieHHbIA JieHb rofa, paBHa 1/365. O1ieHUTh BEPOSTHOCTD
TOTO0, UTO, TIO KpaiiHeii Mepe, 2 pabOTHHKA NMEIOT OJTHAKOBBIN [IeHb POJK/I€HVS.

3. Pewuts 3ajauu:

a) O1eHUTb BEPOSTHOCTb TOTO, UTO TPHU pa3MellleHUd 25 ThICSY JIMCTKOB YKUC/IO 3aKa30B
OyZeT HaxoUThCS B Mpefiesiax oT 45 10 55.

4. Pelith 3az,auv

a) [Ipu obcnesoBaHny ycTaBHBIX (OH/IOB OAHKOB YCTAHOBJIEHO, UTO TIsiTast UaCTb OAaHKOB
uMetoT yctaBHbIM (oHf cBbime 100 mmH. py6. Haiiti BeposiTHOCTH TOrO, uTO cpeau 1800
0aHKOB MMelOT ycTaBHbIM ¢oHf cBeiiie 100 maH. py6.: He Menee 300; or 300 mo 400
BKJIFOUUTEJILHO.

5. Pets 3amaumn
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a) I[TopBoaHas 10/1Ka aTakyeT Kpeiicep, BbITyCKasi [10 HEMY OJHY 3a Jpyrou 4 Toprejpl;
BepOSITHOCTb TIOTaZlaHus Kaxkol - 3/4. JItobast U3 Topriesi ¢ 0[UHAKOBOM BEPOSITHOCTHIO MOYKET
npobutsb ofuH K3 10 OTCEKOB Kpeiicepa, KOTOpble B pe3ysbTaTe IIOMAaaHHUs HATOTHSIOTCS
BozioN. Ilpu 3amonHeHHWM XOTs ObI /IBYX OTCEKOB Kpelcep TOHeT. BBIUMC/IUTbL BepOSITHOCTh
rubenu Kpelicepa.

0) BeposiTHOCTb TOrO, uTO COOBITUE A TIOSIBUTCS XOTS Obl OAMH pa3 MpHU JABYX
He3aBUCUMBIX MCTBITaHUSAX, paBHa 0,75. HallTh BeposSITHOCTB TOSIB/IeHHSI COOBITHSI B OZHOM
WCTIBITAaHWY (TIpe/iroJiaraeTcsl, YTO BEPOSITHOCTD TOSIB/IEHUS COObITHSI B 060MX UCIIBITAHUSIX O/IHA
U Ta Xe).

Tema 3. CityuaiiHble BeJIMYMHbI

1. [IucKpeTHbIe U HeNIpepbIBHbIE C/lyvaliHble BeJIMUUHBI.

2. dyHKUMA pacripefiesieHus CJ1y4aliHOW BeJIMYMHBI.

3. IlnoTHOCTH pacripe/iesieHyst HelpepbIBHOW C/Ty4YalHON Be/TMUMHBI.

4. YucnoBble XapakKTePUCTUKM C/Iy4YalHbBIX BeJMYMH: MaTeMaThuyecKoe OXKHUJaHue,
Jcrnepcusi, cpejHee KBaZipaTuueckoe OTKIOHeHHe. VX CBOMCTBa.

5. HauanbHble U LjeHTpa/IbHble MOMEHTHI C/TyYaliHbIX BeJTUUMH.

6. OCHOBHbIe 3aKOHBI pacripefie/ieHus Cly4aliHbIX BEJIMYMH: paBHOMepHoe, bepHy/inu,
ITyaccona, 3KCrIOHeHIJMa/IbHOe, HOPMaJ/IbHOE.

7. HepaBeHctBa MapkoBa u YeOblI11ieBa.

8. 3akoH 6osbimx yncesn. Teopemsl UebrbieBa, bepuymm u [Tyaccona.

9. lleHTpanbHas rpefienbHasi TeOpeMa.

10. Teopemer MyaBpa-Jlaraca.

11. MHOroMepHbIe Cly4yaliHble BeTUYMHBI.

12. ®yHKIMA pacnpe/iesieHrs U IVNIOTHOCTD IBYMEPHOU C/Ty4YalHOM Be/TMUMHBI.

13. 3aBuCHMBIe ¥ He3aBUCUMBbIe CTy4YalHble BETUYMHBI.

14. YcoBHBIe 3aKOHBI pacripe/eieHus.

15. YuncnoBble XapaKTePUCTUKU JBYMEPHBIX CTyYailiHbIX BEJTMYMH.

16. KoBapuauysi, K03 uiieHT KoppesisiLiy.

ITpakmuueckoe 3anamue 1

1. PemmThb 3aaum:

a) BeposTHOCTb TOTO, UTO OOYYAKOIWIACST CAACT CEMEeCTPOBBIM 3K3aMeH B CECCHIO 10
pucuurniiHaM A U b, paBHbl cooTBeTCTBeHHO 0,7 1 0,9. CoCcTaBUTh 3aKOH pacripeie/ieHds Ynucia
CeMeCTPOBBIX 3K3aMEHOB, KOTOPbIe CIaCT 00YYarOIIHICS.

6) laHa ciyyaiiHast BeiiunHa X:

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

Haliti 3aKOH pacripe/ie/ieHust ClydailHbIX BemuunH: a) Y=3X; 6) Z=X".

[TocTpouTh PyHKLMIO pacripefesieHus], HalTU MaTeMaTHyecKoe OXKUZaHue, TUCTIIepCUI0 U
CpeJHeKBaJpaTHUYeCKoe OTK/IOHeHHe UCXO/HBIX Y MOYyUeHHBbIX C/ydyaliHbIX Be/TMUMH.

2. Pelith 3ajaun:

a) CTperok BefieT CTpesib0y 0 L/ ¢ BepOSTHOCTBIO TIOTa/[aHusI TIPH KaXKZOM BBICTpere
0,2. 3a Kaxjoe mMoIajaHue OH I[oJyyaeT 5 OUKOB, a B C/Ay4yae IIpoMaxa OUYKOB eMy He
Hauuc/asatoT. COCTaBUTh 3aKOH paclipefie/ieHusl urc/ia OYKOB, IIOJIyUYeHHBIX CTpeJKOM 3a 3
BBICTpeJIa, ¥ BBIYMC/IUTh MaTeMaTHUeCKoe OXKW/aHKe 3TOU Cy4aliHOW BeTMYUHBI.

6) KoHTposnbHasi paboTa COCTOUT U3 Tpex BOmpocoB. Ha KaKzblii BOTIPOC TIpUBe/ieHO 4
OTBeTa, O/IUH U3 KOTOPbIX MpaBWIbHbIA. COCTaBUTh 3aKOH pacripejie/ieHHs] Yhc/a MpaBUIbHBIX
OTBeTOB MpHU MPOCTOM yrajpiBaHuU. HallTu MaTemaTthueckoe OXXWJaHWe WU JUCIIEPCUI0 3TOU
C/1y4aiiHOM BeJIMYUHBI.
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B) HaliTu 3aKoH pacripefiesieHUsi 4yMcC/ia MaKeTOB TpPeX akKLWW, MO0 KOTOPBIM B/aJiebLiemM
OyzieT ToMydyeH [OXOf, eC/ld BepOsSiTHOCTh TOJIyueHHsl [OXOZAa 10 KaKAOMY W3 HUX paBHa
cootBetctBeHHO 0,5, 0,6, 0,7. HaillTu maremMaTuyeckoe OXHJaHHWe W [JUCTIEPCHIO JIaHHOMU
CJlydaliHOM BeJIMYMHBI, TTIOCTPOUTH (DYHKIUIO pacrpe/iesieHusl.

r) [Ba cTpenka cienand MO JABa BbICTpesaa MO MHUIIeHH. BeposiTHOCTb momajaHusi B
MHUILIeHb ZIJIsi TiepBoro crpesika paBHa 0,6, anas Broporo — 0,7. HeobxoAuMo: COCTaBUThH 3aKOH
pacrnpe/iesieHust O0ITIero uuMc/ia MornalaHuie; HATH MaTeMaTHUeCcKoe OXKHZIaH|e U TUCTIEPCHEO 3TOU
C/Ty4aiiHOM Be/TMUYUHBI.

ITpakmuueckoe 3auamue 2 (Ha I1K)

1. Belunc/mTe 3HaYeHUs TVIOTHOCTH PaBHOMEPHOIO pacripefiesieHusi, COCPeloTOYeHHOI0
Ha uHTepBase [a, b], 3HaueHUs1 PYHKI[MM 3TOTO PAaBHOMEPHOI'O pacripefie/ieHus JJisi MacCUBa
aprymenrTa ot -1 70 4 c warom 0,1. ITocTpoeHue BbInonHUTS 71 @ = 1, b = 3. TIpu BbluKcieHnn
WCII0JIb30BaTh Joruueckve (yHKUMU. IlocTpouTh rpadyKy IMIOTHOCTA 3TOrO PaBHOMEDPHOIO
pacripefiesieHus U GyHKLIMK 3TOTO pacripe/ieieHusl.

2. Manoe mpearnpusiTie OKa3biBaeTCss 0aHKPOTOM B TeueHWe rojila C BepOSITHOCTBLIO P.
HaiiTu BeposiTHOCTH TOTO, UTO B TeueHue roga GaHkporamu cranyt 0, 1, 2, 3, 4, 5 manmbix
NpeJIpUSITUNA U3 ISTU 3aPerUCTPUPOBaHHBIX B JAHHOM pervoHe. BbIUMC/IUTE € UCTTOIb30BaHUEM
cra"gaptHoit dyHkimu Excel (BMHOMPACII) ansa p = 0,2; 0,3; 0,4; 0,5; 0,7; 0,8. TTocTpouts
TIoJTyueHHbIe pacripejieieHusi Tpaguuecku. Halitu Hanbosee BeposiTHOe UMC/IO TIPeATIPUSTHH,
CTaBIIMX OAHKPOTaMHU, /i1 KaKAOTO M3 YKa3aHHBIX 3HAUEHW BepOSITHOCTH.

3. [Moctpoutk Tabnuily 3HaU€HUM MJIOTHOCTH M GYHKLIMK HOPMabHOTO pacripe/iesieHus C
rnapameTpaMM 4 U O Ha uHrepBasne [-5, 5] ¢ warom 0,1 (c ucrosb30BaHWEM CTaHZAPTHOM
¢yskuun  Excel (HOPMPACII)). Iloctpouts  rpagukyd  MOMy4YeHHbIX  (YHKLMIA.
[TpoaHanu3upoBaTh 3aBUCUMOCTb (DOPMBI M T0JIOKEHUs TpauKa OT 3HAueHWil MapaMeTpoB.
OcTaHOBUTBCS Ha rpaduKax CTaHZAPTHOTO HOPMaJbHOrO pacnpegenenus (a = 0; o= 1).

4. Vcrionb3oBanve HopManu3oBaHHbIX 3HaueHnrd (HOPMAJIU3AIIUA), onpepeneHve
KBaHTUJIEM.

[IIKonbHUK y4acTByeT B /IByX onuMIiMazax. Ha ogHoit o Habpan 70 6annoB, Ha gpyroi
— 80. I'me oH BBICTYIIWJI yJauHee, eC/I CpeAHUM 6as/uT yuyacTHHUKA TIepBOM O/IMMITHaZibl paBeH 60,
a BTopoy — 70, cTaHlapTHOe OTK/IOHEeHHe B [TIePBOM C/ly4ae paBHO 5, a BO BTOpoM — 107

5. [NocTpoenue u aHanu3 rpayKoB IIOTHOCTeN M (PYHKLMK pacripezienenuii [lyaccona u
JKCIIOHEHIIMA/IbHOTO € UCIO0J/Ib30BaHMeM  cTaHAapTHbix  GyHkuuii  Excel (ITYACCOH,
OKCIIPACII).

ITpakmuueckoe 3auamue 3 u 4 (Ha [1K)
1. CnyyaiiHas BesimurHa X UMeeT C/Ie/lyIOLMU 3aKOH pacrpe/esieHusl.

3HaueHue 1 2 4

BeposiTHOCTB 0,2 0,3 0,5

CocTaBUTh 3aKOH pacripefie/ieHus (1y4yanHbiX BemuvH Z = 2X u W = X + Y. Iloctpouts
(GyHKLMM pacripefiesieHus1 Cy4yaiiHbix BeanurH X, Z 1 W. HallTu maTemMaTryeckoe OXKuZaHue U
CpejHee KBaJlpaTU4yeCKoe OTKJIOHEHHe CIydyauHbIX BenuuH X, Z u W.

2. Halitm 3aKkoH pacripefiesieHMsi CyMMbl [JBYX He3aBUCHMBIX CIy4YaliHbIX BeIWUMH,
Ka)k/lasl M3 KOTOPBIX pacrpeiesieHa 1o CTaHJapTHOMY HOpPMa/lbHOMY 3akoHy, T.e. N(0;l).

3. 3aKoH pacripefiesieHUsi JBYMePHOW AMCKPeTHOW ciydyaiiHoW BennuuHbl (X,Y) 3aiaH
Tab/HIei

NG 1 2 3
1
-1 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
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HaiiTu: 3akoHbI pacrnpefie/ieHHsi OJHOMEPHBIX Clay4YalHbIX BeqMudH X U Y; yC/IOBHbIE
3aKOHBI pacripe/ie/ieHus CIyuyaliHOM BeJIMuuHbl X NpU YCJI0BUM Y = 2 M C/TydyaliHOM BeJIMUMHBI Y
npu ycinoBud X = 1; BepositHocts P(Y > X). OnpepenuTh: KoBapuaLuio W KO3 (ULMEHT
KOppeJIsILUU Cy4YalHbIX BeIMYMH X U Y; BbIICHUTb, KOPpPeJIMPOBaHHbI UM He KOPPe/IMPOBaHHbI
3TU Cy4yaliHble BeTUYMHBI.

Tema 4. OCHOBbI MaTeMaTHYeCKO# CTaTUCTHKH U ee MCI0/Ib30BaHue /15 pelleHus
3a/ja4 ynpasBJ/ieHHs nepcoHaoM. BoI0opouHbIii MeToj,

1. 3ajgauu ¥ OCHOBHBIE MTOHSATHUS CTATUCTHKH.

2. BribopouHslii MeTo[.

3. T'eHepasibHasi COBOKYITHOCTb W BBIOODKA, BApUALMOHHBIM psifi, TOJIMTOH YacTOT,
TUCTOTPaMMa, SMITMpHUYecKasi (CTaTUCTHUecKasi) GYHKLHS pacripe/iesieHus..

4. YwucnoBbie XapaKTePUCTUKU BLIDOPOYHOTO PacCTipe/ie/ieHHsl.

ITpakmuueckoe 3ausamue 1 (1a I1K)

1. TTo sMmMpuyecKuM /laHHBIM (TIOPSAKOBBIA HOMEp Mecsilia POK/AeHHs 00yJaroluxcsi B
rpyIie) MOCTPOUTh CpeACcTBaMU Excel BapUal|MOHHBIM M CTaTUCTUYECKWM psifi; TMOJIMTOH 4YacToT,
KyMYJISITY Y SMITUPUUECKYIO (DyHKLMIO pacripe/iesieHusl.

2. TlpeacraBuTh [JaHHYH BBIOOPKY B BH/le BapUALIMOHHOTO W CTaTHCTUUECKOTO Ppsifa.
[Moctpouts cpeactBamu Excel monuroH uactoT (4YacToCTel), KyMyJATy U 3SMIOUPUUYECKYHO
(GYHKLMIO pacripesie/ieHust:

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

Tema 5. OCHOBBI O1|eHKHM IapaMeTpoB
1. TlonsaTHe 00 oIleHKe MapaMeTpOB. XapaKTePUCTHKH OI[eHOK.
2. Metoapl HaxOX[eHUs OLIeHOK: MeTOJ, MOMEHTOB, MeTOJ, MaKCHMaJbHOIO
TIpaB/01101001s1, MeTO/] HAUMEHBIIIUX KBa/[PAaTOB.
3. Tlonstie 06 WHTepBa/bHOW OLleHKEe TMapaMmeTpoB. [loBepuTesbHasi BEPOSTHOCTh U
JIOBepUTe/IbHbIA UHTEpBaJl.

3ausmue 1 u 2 (1a I1K)

1. Ilo pe3ysbTaTam coLoIoTuuecKoro obcnemoBanus mpu onpoce 1500 pecrioHZEeHTOB
PENUTHHT TJIaBbl (T.e. MPOLIEHT OIMpOIIEeHHBIX, OF0OPSIOIIUX €ro AesATeNbHOCTh) cocTaBui 30%.
Haiity rpaHuLibl, B KOTOPBIX C HaZle)KHOCTBIO 0,95 3aK/toueH PeMTUHT TIJiaBbl (MIPU OMpoce BCeX
xutenei pervioHa). CKOJBKO PEeCTOHZEHTOB Ha/l0 OMPOCUTh, UTOOBI C HaAeXHOCThIO 0,99
rapaHTUPOBaTh MpeZe/IbHYI0 OIIMOKY COLIMOIOrMUecKoro oocieqoBanus He 6omee 1%? ToT ke
BOIPOC, €C/TM HUKAKUX JJaHHbIX O PEUTUHTe TJ1aBbl HET.

2. B ropoge paboraer N = 40000 uenoBek. IIpu BeIGOpOuHOM oOmpoce n = 1000
paboTaroiumx okasanochk, uto k = 400 U3 HUX UMeIOT Bhiciiee oOpa3oBaHue. Haiitu:

a) BepOSITHOCTb TOTO, 4YTO [JOJs JIFoAeld C BBICIIMM 00pa30BaHUIO Cpeau BCeX
paboTaroIux ropo/ia OT/IMYaeTCsi OT BHIOOPOUHOM He 6osiee uem Ha 10%;

0) TrpaHULbl [JOBEpPUTENILHOTO WHTEepBajaa [y uYucjaa paboTaloluX C BBICIIAM
oOpa3oBaHueM (/151 IOBepUTe/IbHBIX BeposiTHOCTel, paBHbIX 0,95 1 0,99).

Tema 6. IIpoBepKa cTaTUCTUYECKHUX FUIIOTe3 B yIPaB/JIeHYeCKOH AesiTe/IbHOCTH
1. TIpyHLMNO NpaKTUYeCKOW yBEPEHHOCTH.

2. TloHsATHE CTaTUCTUYECKOM TUMNOTE3bI.

3. OO11jasi cxema MPOBEPKH CTAaTUCTAUYECKOU TMIOTe3bI.

4. TIpoBepka ruroTe3 0 paBeHCTBe CPeHUX U AUCIEPCUN IBYX COBOKYTHOCTEH.
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5. [IpoBepka TrHUMOTe3 O 3aKOHEe pacripeZiesieHHs BBHIOOPDKM B yIIpaBeHUYeCKOU
JiesITe/IbHOCTH.
6. IIpoBepka rumnoTe3 06 OZHOPOJHOCTH BHIOOPOK.

INpakmuueckoe 3anamue 1 (Ha I1K)

1. Petmts c ucrnosib3oBaHueM cpefctB Excel (Mactep (yHKIMM M HafICTpOMKA «AHainu3
JTAaHHBIX» ) 3a7laUM:

a) [TpousBezieHb! ZiBe BLIOOPKU ypOXKasi 3¢PHOBBIX: TIPU CBOeBpeMeHHOM ybopke - X U Tipu
yOOpKe ¢ HEKOTOpBIM OIO37laHHEM - y. B mepBom ciiyuae mpu HaO/oJeHUd 8 y4acTKOB, BO
BTOPOM CJlyuae MpH Hab/rojeHny 9 yuacTKOB:

X 21 17,5 |12 13,5 |12,8 |20 |18 | 13,8

'y |132]153 |16 [129 |15 [131 [147 |10 | 139 |

INpexmnonaras, 4To ypo)KaiiHOCTh B 000MX C/Tydasix IMeeT HOpMaJIbHOe pacripesiesieHue, U
JUCriepcd 0> W 0,° paBHbI, Ha ypOBHe 3HAUMMOCTH « = 0,05 BBIACHUTL BIMSHUE
CBOEBPEeMeHHOCTH yOOPKH ypoykast Ha CpeZiHee 3HaueHHe YPOXKalHOCTH.

6) Ha aByx 3aBojax mo ouuctke ToruiiBa (B MHauane u Texace) mpoBeseHo 1o 12
NIPOBEPOK Ha/IMuusi puMeceli (MI/T) B BbIITyCKaeMOW NIPOAYKLIMU:

Mupunana | 979 | 985 | 955 [924 890 | 756 | 790 | 850 |930 | 777 | 790 |930
Texac 884 | 723 | 913 | 965 [875 | 930 [ 886 |751 | 785 [810 | 845 | 950

[Tonarasi, UTO KOJIMYECTBO TIpUMecel (BeC) MOJUUHSIETCSI HOPMaJbHOMY 3aKOHY, Ha YDOBHe
3HauuMOCTU @ = 0,05 BBIICHUTb, MOXKHO JIA CUMTaTh, YTO KaueCTBO OYMCTKMU TOIIMBA HAa 3TUX
3aBofilax oAvHakoBo. Ha ypoBHe 3HauvMocTd o = 0.05 BBIICHUTH BJ/IMSSHUE MeCTOIIOJIOMKEHHs
3aBO/ja Ha CpeJiHee 3HaUeHMe Beca IpUMeCeHq.

IIpakmuueckoe 3aussmue 2

3azaua 1. BeisicHseTCsA, 3aBUCHUT /U 3(GEKTUBHOCTh 00YUYEeHUs] HHOCTPAHHOMY SI3bIKY OT
METOAMKU TipernojaBaHusi (ofHOW u3 ABYX). ITocne mpoBefeHUst TeCTUPOBAHHUS B IBYX IpyImax,
00yuaBIIIMXCS 10 pasHbIM METOAWKaM, II0JyYeHbl CJeAyrolue pe3y/ibTaThl (Tabmuia
conpspkeHHOCTU MPU3HAKOB):

YpoBeHb BJIaJIeHUsI
Y noBneTBO-
SI3BIKOM Cnaboe Xoporee | Bcero
puTenbHOe
MeTtoauka
[TepBas 8 12 11 31
Bropasi 13 7 9 29
Bcero 21 19 20 60

Vcnonb3oBats KpUTepyy Xy-KBajpaT Ha ypoBHe 3Hauumoctu 0,05.

3azaua 2. [lnst mpoBepku 3¢ (eKTUBHOCTH HOBOW CHCTEMBI OIJIaThl TPYZA OTOOpaHHEI /iBe
rpyrmel pabounix. B MepBOn rpynne npumMmeHsnacb HoBas CMCTeMa, a BO

BTOPOM - HeT. Pe3ynbTaTbl BbIOOPOYHOro 3SKCMNEPUMEHTa
npueBeaeHsbl B Tabnnue. Ha ypoBHe 3Ha4yumocTn 0,05 BbISACHUTDL
BJnAHmMe HOBOW cncrtemMbl onJsiaThbl TPpyOa Ha
nPon3BOONTEJIbHOCTb.

Bbi0opouHas cpegHAs Bri0opouHasi fucnepcus

I'pymna | YucieHHOCTH

BbIpaboTKa BBIPA0OTKH
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50

85

100

70

78

74

Tema 7. J/1eMeHThI perpecCHOHHOI0 ¥ JUCMEPCUOHHOI0 aHA/IU3a VISl OLeHKHU

KddyeCTBd paﬁoTbI nepcoHa/ia

PN A W

perpeccuy.

IIpakmuueckoe 3anamue 1 (Ha I1K)
3ajaua 1. PewmTb € wucronb3oBaHueM cpeActB Excel (Mactep QyHKLuii, Mactep

JiMarpamm 1 HaJCTpOMKa «AHau3 JaHHbIX») 3a/lauy:

OpHObaKTOPHBIN AUCIIEPCUOHHBINA aHa/INA3 [I/1s OL[eHKHA KauecTBa pabOThI IepcoHara.
MesrpyrroBasi Bapualysi. BHyTpurpymnroBasi Bapuatiysi.
[TousiTHe 0 [BYyX(aKTOPHOM AUCIIEPCUOHHOM aHaJu3e.
KoppesnsioHHoe oTHo1eHre. VIHJeKC KoppessLyu.
JIuHeliHas rapHasi perpeccusi.
KosdduimeHT nerepMuHaLiim.
[TpoBepKa 3HAUMMOCTH ypaBHEHHsI PerPeCcCUu.
OmnpesienieHre /10BepUTE/IbHBIX WHTEpPBaroB AJisi  K03(DdULMeHToB U (QyHKLUU

Mo faHHBIM yKa3aHHOHW TabJ/IMILIbI TIOCTPOUTEL YPaBHEHHE JIMHEHHOW MapHOM Perpeccuu yy =
b, + bix pacxogoB Ha muTaHve (y) OT BelWYMHBI JYIIEeBOro [oxofa cembu (x). Ha ypoBHe
3HauuMocTU & = 0,05 oLeHUTh MO/IeNTb U TlapaMeTphbl ypaBHEeHUsI perpeccuu.

Ne rpynnel | Pacxoapl Ha nuTanue (y) | [dymieBoH f0X0pf (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

INpakmuueckoe 3anamue 2 (Ha I1K)
Pemmuthb c ucnonb3oBaHueMm cpefcTB Excel (Mactep (yHKIMiA, MacTep AuarpaMm U
Ha/ICTPOMKa « AHa/IU3 JaHHBIX» ) 3a/lauu:
B Tabmunie mipuBeseHbl JaHHble 00 OTK/JIOHEHHWSIX OT HOMHHAJIBHOTO Beca TUIUTOK
III0KOJ1a/]a, BBIMTYII[EHHBIX Ha YeThIpeX pa3/nUHbIX JIUHUSX:

Ne ucnbITaHuA
JInaua
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 0,4 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 1,1 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
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Ha yposHe 3Haunmoctu 0,05 yCTaHOBUTH 3aBUCUMOCTH KayecCTBa IIPOJYKTa OT JIMHWUU
BBIITyCKa.

KOHTPOJIBHBIE PABOTbBI

KoHTposibHOe [oMalliHee 3a/laHye BBIMOHSETCS CTyJeHTaMU TI0 WHAWBUAYa/lbHbIM
BapvaHTaM, KOTOpble OHH T0J/IyuaroT y TperojiaBatesisi, U TIPeJOCTaB/IsSeTCsS K Orpesie/leHHOMY
cpoky. I1o maHHOM AUCLIMITIMHE TPeyCMOTPEHO BhITIOJHEHME B TIePBOM U BO BTOPOM CeMecTpax
6 KOHTPOJIbHBIX

[TperiofaBaTesilb Ha TEPBOM TPAKTUUYECKOM 3aHSITUW DacIipefieisieT BapUaHTbl MeXAy
cryfeHTamu. 1o JaHHOM AUCLUITIMHE PerjiaMeHTUPOBaHbl CPOKHM C/laud KOHTPOJIBHOM ZioMallHei
paboThI U ee 3aIUTHI:

- CPOK CZlauM KOHTPOJIbHBIX paboT — 15 Hefienst cemecTpa.

IlomnyckaeTcst ¥ TIPUBETCTBYETCS MPeBApUTe/TbHAs C/laua KOHTPOJIBHBIX paboT 1o 3azavyam.

Yacts 1 (mepBbIii cemecTp)
KonTpoibHas pabora 1 no Teme «MaTpuIlbl U ONIpee/TUTETH»

3apaua 1. Jlanel Matpuupl A 1 B . Haittu matpuy C =2 A™ + B

Bapuanr 1 Bapuasr 2
0-1 21
1 3 5 -1 2 3
A= =7 2 A=(3-1| B=
1 -1 4 0 10 0
3 14
Bapmuanr 3 Bapmuanr 4
0-1
6 3 5 2 31
A= B=|8 2 A= =
[1 2 4] [1 -6 3
BapuanT 5 BapuanT 6
1-1 3-1
1 3 5 2 30
A=|7 3 B = A=|5 2 B =
31 4 6 5 -1
9 3 7 3
Bapwuanr 7 Bapuanr 8
- 1-1
7 13 boe 135
A= B=|3 6 A=|7 3 B:2 7 9
4 10 1 5 4 9 3
Bapmuanr 9 Bapuanr 10
1 4 20
8 1 5 7 2 3
A= B=(-12 A=(3 7 B =
4 11 2 1 -3 4
4 3 8 1

3apaua 2. Haiitu MaTpuily, 0OpaTHYrO MaTpHlie



-4 1 -1
A=l0 2 3
5 -2 4
Bapwuanr 1
4 0 1
A=0 1 -2
5 -2 1
Bapuanr 3
4 0 1
A=0 2 3
5 -2 0
Bapwuant 5
4 1 2
A=0 2 3
1 -2 0
Bapuanr 7
4 1 2
A=3 1 0
1 -2 4
BapuanTt 9
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4 1 2

A=0 2 3

5 -2 4
Bapwuanr 2

-2 1 0

A= 0 2 3

5 -2 4
Bapmuanr 4

-2 0 -1

A= 0 2 3

1 -2 4
Bapwuanr 6

3 1 0

A=|0 2 3

5 -2 4
Bapwuanr 8

4 1 O

A=0 2 3

5 -2 1
BapuanT 10

KOHTQOJ’[LH&H QaGOTa 2 110 Teme «CHUCTeMbI JIMHEHHbBIX anreﬁpanquKnx ypaBHEHHﬁ))

3apgaua 1. 3amuvcaTth cucTeMy ypaBHeHW B MaTpUYHOM BHe U

MaTpUYHOe ypaBHeHNe.

Bapmuanr 1 Bapmuanr 2
o5x, +2x, =-1 5x; +3x, =1
3x, +5x, =7 2x; +5x, =-7
BapuanT 4 BapuanT 5
5x, +2x, =-1 X, +3x, =5
3x, +x, =2 2x, - 5x, =-1
Bapuant 7 BapuanT 8
2x; - X, =3 - 2x, +Xx, =3
3x, +x, =6 X; +5x, =-12

Bapwuanr 10
{3)(1 - 2x, =1

= Xl- 5X2 :_6

PelIuTb €€ KaK

Bapmuanr 3
2x; +3x, =2
3x; +5x, =4

BapuanT 6
- X, +3x, =1
5x, +x, =4

BapuanT 9
2x; +3x, =2
3x, +5x, =4



24

3agaua 2. Penmth cructemy ypaBHeHUM MeTozioM ["aycca

BapwuanT 1 BapuanT 2 BapuanT 3
2X, - X, + x5 =0 X, +2x, +2x; =2 3%, + X, - X3 =3
X; +2x, +x; =4 3X; - X, +Xx3 =-3 X; +2X, - X3 =2

3%, - X, +2x5 =2 2x; +2X, - X3 =5 4x; +3x, - 2x5 =2

Bapuanr 4 BapwuanTt 5 BapuasT 6
3x, - X, +2x, =7 2x, - Xy +2x3 =1 2x, = 3x, +x; =5
=2 3x; +2x, - X3 =9 X, +4x, - x;, ==3

X, +2x, - x; =

2x, = 3x, +5x; =11 3x, +2x, +3x, =1

X; - 4x, +3x; =-5
Bapuanr 9

- 4x; +5x, +2x; =-12

+8x; =-48

Bapuanr 8

Bapmuanr 7
- 2X +2xy - X3 =-7

3x; + X, + x5 =2
X; - 2Xy, +2x5 =-1 X; - 3x, + x5 =6
4%, - 3Xy - X3 =5 33X, + X, +2x;3 =7 4x,
Bapwuanr 10
- 3x; +x, +4x; =-5
2x; - 6x, - 4x; =26
- 2%,  +9x; =19

KOHTQOJIBH&H QHGOTa 3 mo Teme «J/InHeHHbIe BEKTOPHBIE ITPOCTPAHCTBA»

3agaua 1. [IpeicTaBUTh BEKTOP X B BHje JIMHEHHOW KOMOWHAI[MH BEKTOPOB aj, Az as,
eC/IM CHUCTeMa BEKTOPOB aj, az Az JUHEMHO He3aBUCHMMA. B cjiyyae NMHEMHOW 3aBUCMMOCTH
BEKTOPOB aj, Az, A3 3aMEHUThH OJWH W3 HUX Ha BEKTOP X Tak, UTOOBI MO/IyyeHHasi CCTeMa CTajia

JIMHeIHO He3aBUCUMOMH.

1
X =
Bapuanr 1 Bapmuanr 2
1 4 5 1 4 1
a;, =|-2|a, =[2| a3 =|-1 a, =|3| a,=|1| a3 =|0
3 0 3 0 0 1
Bapmuanr 4

Bapuanr 3



1 0 5
a, =|3| a, =|0| a5 =|-1
0 1 3
Bapuanr 5
1 4 1
a, =|-2|a,=|1| a3 =|0
3 0 1
BapuanT 7
4 5
a, =|3| a,=|1|ay;=|-1
0 0 3
BapuanT 9
1 0 5
a, =| 3 |a, =|2] a;=|-1
-2 0 3
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1 0 1

a, =|-2| a, =|0]| a; =|0

3 1 1
Bapwuanr 6

1 0 5

a, =|-2|a, =|0ja; =|-1

3 1 3
BapuanT 8

1 0 1

a, =| 3 | a,=|2| a3 =|0
-2 0
BapuanT 10

1 4 1

a, =|3| a,=|0] a3 =1

0 1 0

KonTpoabHas padora 4 no Teme «MaTeMaTH4yecKnii aHaan3. UncioBble
0C/Ie0BaTeIbHOCTH. PYHKIMHM 0AHOM nmepeMeHHoM. IIpeae/nnl mocjaefoBaTe/ILHOCTENH U

dyHKIM»

3apaua. BerumcinTh npegenbl QyHKLUMA

Bapuanr 1
) x3 - x%- x+1
lim 3
x>1 x°-3x+2
Bapwuanr 2

lim

14
Xx-2 x’-4
BapuanT 3

. \/2x2 + 3x
lim ——
Bapuanr 4
. sinx ‘tgx
Jim 2L 19X
x—0 1- cosx

Bapuant 5

BapuanT 6

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

X— 0O

Bapuant 7
1 12
x-2 x3-8

Bapuanr 8

. A1+2x-3
lim —
x— 4 \/;- 2
BapuanTt 9
lim sin 2x
x~»041+x-1

Bapwuanrt 10

lim
x— 2




2xXx+5
2x+1

lim

X— 00

KonTpobHas pa6ora 5 no Teme «/IuddepeHnmnanpbHoe HCUHCTIEHHE»

5x

3
lim (1- 2x)%

x—0

3ajaua. lccnenoBaTb PYHKLUIO M NMOCTPOUTbL FrpaduK.

BapwuanT 1

X4
y :7+ 24/x

BapwuanT 2

y :x2e' 2x

Bapwuant 3

X2

y=—-x
2
BapmuanT 4

X 2
=—- 2X
4 4

Bapmuanr 5

y =x+/1+Xx

KonTpo/bHas pa6ora 6 no Teme «Heonpe/je/ieHHbIN U ONIpeie/IeHHBIM HHTErPa/IbD»

BapuanT 6
2

y =x3(1- x)

Bapwuant 7

y =vxe™

Bapuanr 8
2
X
5 +2x°
x“-1

Bapuant 9

X2

x2-2

y:

y = - 2x°2

Bapuanr 10

y =x2 +24/- x

3agaua 1. HanTtm HeonpedeneHHbI NHTErpan.

Bapmuanr 1
fx -arctg 2x dx

Bapuanr 2

J'x In 3x dx

Bapuanr 3
fo e” “dx
Bapuanr 4

J"Cos3 2x dx

Bapuanr 5

Jln22xdx

BapwuaHnr 6
Jln (3x +2)dx
Bapuant 7
fx 22X Lax
Bapuanr 8

[(x +2) -cos3xdx

Bapwuanr 9
xdx

f

x> +3x- 4
BapwuanT 10

fsin?’ 3x dx

Yactb 2 (BTOpOMH cemecTp)

KOHTQOJIbHaH pa60Ta 1 mo Teme «q)yHK]_J‘I/II/I HECKOJIbKHX MePpEMEHHbIX»
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3apaua 1. VicciefioBaTh (PyHKLMM Ha SKCTPEMYM

Bapwuanr 1 BapuanT 6
z=x3y2(2-x-y) z=x2y3(1-x-y)
BapuanT 2 Bapuant 7
z:x3y2(1- xX+Yy) z:xzyz(l- 2x-y)
BapuanT 3 BapuanT 8
Y Y
z=e2(x* +y) z=e2(x* - y)
Bapmuanr 4 Bapuanr 9
z=e"(y% - 2x) z =e"(y% +2x)
Bapuant 5 Bapmuanr 10
z =xy- In(x+y) z=-xy- In(x- y)
3agaua 2. BerumcuTh JBOMHBIE UHTerpaibl (J;‘ f (%, y)dxdy 10 3aJjaHHoM obactu G
Bapmuanr 1 Bapuanr 6

fq‘xydxdy, J"M+ﬁ)dxdy,
G G

yX =1, y:0, X =2, x =3 y:x2, y:4x2’ x =2
BapuanT 2 Bapuant 7
f gfn(x - y)dxdy, [+ y)dxdy,
G
G
Y =Xy =2X,x =1 X=%X+y5§y=0
Bapuanr 3 Bapuanr 8
2
J fyaxay, [y
G GX-Y)
x=0,y =0,y =1- x x=1l, x=2, y=3, y=4
Bapuanr 4 Bapuanr 9
f gin(Zx + y)dxdy, f gByx2 - 2x)dx dy,
G G
y=x,x+y=n/4,y=0 x=0, x=1, y=1, y =2
Bapuanr 5 Bapmuanr 10

f#w@@, ffh@’
G G

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

KoHuTtpoabsHas padora 2 1mo reme
«OCHOBBI TeOpUH BepoATHOCTeH. CiyyaliHbie COOBITHA»

3agaua 1. BpocaroT 1Ba KyOuka. CyMMHDYIOT UHC/I0O OYKOB, BBIMABIIMX Ha BEPXHUX
rpaHsx KyOWKoB. ITOCTpOWUTH MHOXKECTBO 3/IeMEHTApHBIX COOBITUH 2 M ero MOJMHOXXeCTBO,
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COOTBETCTBYIOIIlee yKa3aHHOMY coObiThio A. Haiiti BepositHOCTh cobbitvst A. IlocTpowTh

MOIMHO>KECTBO, COOTBETCTBYIOIIee COOBITHIO A (goronHeHue A). HaliTH ero BeposiTHOCTb.

Bapuant

CoObIiTHe A

1

A={cymma o0u4kKoB Oo/bIIe 3}

A={cymma 0uKoB Oosibiie 4}

A={cymma oukoB OosibiIe 5}

A={cymMma 04KOB Oo/bIIe 6}

A={cymma ouKoB 0osibmIe 7}

A={cymma 04KoOB OoJbI1Ie 8}

A={cymma oukoB 0oibuIe 9}

A={cymma oukoB 6obIe 10}

LRG| |WIN

A={cymMa 04KoOB OosbI1Ie 4}

[y
(=]

A={cymma oukoB OosibiIe 2}

3apaua 2. B ogHoM cocyne HaxogsTcesi By 6esbix v U; uepHbIX mapoB. Bo BTopom — B,
6enbix 1 YU, yepHsix. BpocatoT fBa Kybuka. Ec/ii cymma OUKOB, BBINABIIMX Ha BEPXHUX IPaHsIX,
Mmenblie 10, 6epyT 11ap U3 TIEPBOro cocyza, ecau bosblile WK paBHa 10 — U3 BTOpOTO.

BapuaHT Y cioBue 3agauu

BriayT Oenbiii map. KakoBa BeposiTHOCTb TOTO
1 B,=7; 4,=6; B,=5; U,=9 y P P ’

YTO CyMMa OUYKOB Oblia He MeHbIre 10?

BemyT uepHbrii 1map. KakoBa BeposSITHOCTB
2 B,=7; U4,=6; B,=5; U,=9 yr Hep P P

TOr0, UTO CyMMa OYKOB Oblsla MeHblile 10?

BriuyT Oesnbiii map. KakoBa BeposSTHOCTL TOTO
3 B,=6; U,=5; B,=7; U,=9 y p P ’

YTO CyMMa OYKOB Oblyla MeHbliie 107

BeiuyT uepHbiii 1map. KakoBa BeposSTHOCTB
4 B,=7; 4,=5; B,=9; U,=6 yr Hep P P

TOTr'0, YTO CyMMa OYKOB Oblyla He MeHbIie 107

BeinyT uepHbiii 1map. KakoBa BepoSTHOCTB
5 B.=5; U,=6; B,=9; U,=6 yr H9ep P p

TOTr'0, YTO CyMMa OYKOB Oblyla He MeHbI1ie 107

BriyT 6enbii map. KakoBa BepoATHOCTb TOTO
6 B,=5; U,=9; B,=7; 4,=6 y P p ’

YTO CyMMa OYKOB Oblyla MeHbliie 10?

BeiHYT uepHBIM 11ap. KakoBa BepoOsITHOCTB
7 B,=5; U,=7; B,=6; U,=9 yr Hep P p

TOT0, UTO CyMMa OYKOB Obljia He MeHbIle 107?

BriayT Oesnblii map. KakoBa BeposiTHOCTB TOrO
8 B,=5; U,=7; B,=9; U,=6 y P p ’

YTO CyMMa OUYKOB Obia MeHbIe 10?

BriayT Oenpiii map. KakoBa BeposiTHOCTbL TOTO
9 B.=4; U,=8; B,=9; U,=6 y P p ’

YTO CyMMa OUKOB Obuia MeHbIte 10?

BeiHYT uepHBIM 11ap. KakoBa BepoOsITHOCTH
10 B,=8; U,=4; B,=6; 4,=9 yr Hep P p

TOT0, UTO CyMMa OYKOB Oblsia He MeHbIle 107?

KOHTQOJIbHaH paGOTa 3 mo Teme «Cnyqaifmble Be/ITMYHUHBI»

3agauva 1. CnyuaiiHas BenmurHa X 3a/laHa IJIOTHOCTBIO pacripefiesieHUs] BepOSTHOCTEN
(cm.  rpaduk). Iloctpouts TrpadvkK QYHKUUM pacripefiefieHdss BepOSITHOCTeH, HalTU
MaTemMaTUuecKoe O)KM/iaHre U IUCIIePCUI0 C/TyvyaliHOW BeJIMYMHBI.




f(x)

v

X
b C
BapuaHnt b C d BapuaHT 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. 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




30

KonTpoabHas patora 4 1o Teme « OCHOBBI MaTeMaTUYeCKOW CTaTUCTHUKH U ee
HCII0/Ib30BaHMe [I/IsA PelieHus 3a/1a4 YIpaBJ/ieHUs epcoHaioM. BbI00pOYHbIH MeTo»

3agaua 1. I[peacraBuTh J@HHYHO BHIOOPKY B BHZe BapHaLMOHHOTO psifja. IlocTpouThb
TMOJIMTOH YaCTOT, TUCTOrpamMMy M rpadvK SMIUpUUeckoi QyHKLMY pacripefesieHus..

BapuaHTt Bbi0opka

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 10 | 12 6 7 2

4 50 | 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
5 60 | 70 | 45 | 50 | 60 | 70 | 75 | 60 | 70 | 50 | 60 | 45 | 70 | 55 | 55
6 30 [ 40 | 35| 70 | 30 | 90 | 30 | 30 | 60 | 50 | 50 | 85 | 60 | 45 | 45
7 55 | 50 | 55 |30 |60 |40 | 7580 |70 |40 |80 |3 |80 |35]|75
8 80 | 40 | 35 | 50 | 70 | 30 | 65| 60 | 50 | 60 | 30 | 35 | 30 | 75 | 25
9 65 | 60 | 65 | 60 | 65 | 20 | 45 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
10 45 | 40 | 35 | 50 | 70 | 40 | 35|80 | 60 | 40 | 50 | 35| 70 | 85 | 25

KonTposbHas pabora 5 no Teme «[IpoBepka CTaTHCTHYECKHX THIIOTE3 B YIIPABAeHYECKOMH
AeATeILHOCTH»

3agaua 1.

Bapuaum 1.

B Ttabnuile mpuBeZieHbl pe3y/bTaThl W3MepeHHUs pPoCTa CAy4daliHO OToOpaHHBIX 100
CTyLEHTOB!:

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

Uucno CTyIeHTOB n; 10 14 26 28 12 8 2

C nomorpto «kputepusi [Iupcona» npu ypoBHe 3Hauumoctd o« = 0,05 mpoBeputhb
npaBZionofiobye ruIoTe3bl 0 HOPMaJAbHOM pacripe/ie/leHHH pocTa CTYZEeHTOB.

Bapuaum 2.

Ha sk3ameHe 10 HEKOTOpOMY IIpeMeTy 3K3aMeHaTop 3ajaeT CTYJeHTY TOJIbKO OJUH
BONPOC 10 0HOM U3 4 yacTel Kypca. 113 100 cTtyzseHTOB 26 nOoyumind BOIIPOC 10 NTePBOU YacTH,
32 — o BTOpOM, 17 — 10 TpeTbel, OCTabHbIe — [10 UeTBEPTOM.

Mo)HO /M 1O 3TUM pe3y/ibTaTaM IIPUHATH TUINOTe3y O pPaBHOMEDHOM 3aKOHe
pacripeziesieHusi, TO €CTb, UTO Ji/Is IPUILE/IIero Ha 5K3aMeH UMeeTCs OJMHAKOBasi BEPOSITHOCTb
TIOTyYXTh BOTIPOC 110 10001 13 ueThipex yacteil? [IpunsTes o = 0,05.

Bapuanm 3.

IIpu ypoBHe 3Hauumoctd o = 0,01 mpoBepuTh ruIOTe3y O IIOKa3aTeJbHOM 3aKOHe
pacripefiesienvsi rpusHaka X FeHepasibHOW COBOKYMHOCTU Mo Bblbopke, AaHHblEe
KOTOpOM NpuBeaeHsl B Tabaumue:

Xi 3,0-3,6 | 3,6-4,2 | 42-48 | 48-54 | 5,4-6,0 | 6,0-6,6 | 6,6-7,2
n; 43 35 22 15 8 5 2

Bapuanm 4.

®urpMa C 1je/Ibl0 yCTaHOBJIEHUS] U3BECTHOCTH ee MPOAYKLUU Orpocuia B Kaxkgom us 100
HacesjleHHbIX MyHKTOB 10 20 uenoBek. Pacnpepenenue X — uuc/ia MyHKTOB, He 3HAKOMBIX C
npoAyKumen gupmbl, TaKOBO:

X; 0 1 D 3 4 5
Hneo 65 20 10 3 1 1
HYHKTOB

MoxxHo /i 1pu 5%-HOM YpOBHE 3HAUMMOCTH CYMTaTh, YTO YMCJIO HE3HAKOMBIX C
npoAykuueil pupmel noaunHsieTcs 3akoHy [lyaccoHa?
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Bapuaum 5.
WwmeroTcst ciefyromye [aHHble O 3aCOPEHHOCTH IIApTUM CeMsiH KjeBepa CeMeHaMH
COpPHSAKOB:

Yucsio ceMsiH B 0JTHOM 11pobe, X; | 0 1 2 3 |4]5]6]=
Yucno npob, n; 405366 1751408421000
Ha ypoBHe 3HauumocTtu o = 0,05 npoBepuTh TUINOTe3y O TOM, UTO C/AydardHas BeJIMUMHa

X— UMC/I0 CeMsIH COPHSIKOB —  pacripe/ie/ieHa Mo 3akoHy IlyaccoHa, MCIIO/b3ysl KpUTepuit x>-
ITupcona.
Bapuanm 6.

3 6osbIIIoN MapTuX Mo CXeMe CJyuallHOW MOBTOPHOW BBIOOPKH ObL1O mpoBepeHo 150

W3/IeIMA  C  L[e/IbI0  ONpeJe/ieHds TPOLIeHTa B/IAKHOCTH  JPEBECHUHbI, M3 KOTOPOW
N3roToOBJ1IEHbLI 3TN N3 O0EJTNA. |-|OJ'Iy'-IeHbI cnegyrumne pesysibtaThl.
IIpoueHt BnaxxHocty, X; | 11-13 | 13—-15| 15-17| 17-19| 19-21
Uuicno usgenuii, n; 8 42 51 37 12

Ha yposHe 3Hauumoctu 0,05 mnpoBepuTb TIUMNOTE3y O HOPMaJbHOM
pacripe/ie/ieHysi pyU3HaKa (CydaiiHOM Be/IMUrHbI) X, UCTIO/Ib3ys KpuTepuii x° - [TupcoHa.

Bapuaum 7.

Pacripesenienrie 200 37emMeHTOB (YCTPOMCTB) 1Mo BpeMeHH 6e3oTkasHoit paboThbl (B
Yacax) npencTtaBneHo B Tabauue:
Xi 0-5 5-10 10-15 15-20 20 - 25 25-30
n; 133 45 15 4 2 1
Ha ypoBHe 3Hauumoctu 0,05 mpoBepuTb TUIOTE3y O [I0OKa3aTeJbHOM 3aKOHe
pacripezie/ieHusi IpU3HaKa (CyyaiiHOM BeJIMUrHbI) X, UCTI0/Ib3ysl KpUTepHii x* - TTupcoHa.

3dKOHe

Bapuaum 8.
X — MeCsaYHbIN [oXxon Xutensa pernoHa (B py6.); n = 1000 (xmutenen).
< MeHee 5000- 10000- 15000- 20000- CBBILIIE
' 5000 10000 15000 20000 25000 25000
n; 58 96 239 328 147 132
Ha ypoBHe 3Hauumoctu 0,05 mpoBepuTh THUIIOTE3Y O HOPMaJbHOM 3aKOHe
pacripeiesieHust MpU3HaKa (C/IyyailHOM Be/IMurHbI) X, UCTI0/Ib3yst KpUTepHii x* - TTupcoHa.
Bapuanm 9.
X — yzoli KOpOB Ha MOJIOUHOH (hepme 3a JakTaOHHbIM nepuof (B u); n = 100
(KopoB).
Xi| 46 68| 8-10] 10—-12| 12-14| 14-16| 16-18| 18-20| 20-22 | 22-24| 24-26
n| 1 3 6 11 15 20 14 12 10 6 2
Ha yposHe 3Hauumocty 0,05 mnpoBepuTb TIHUIIOTe3y O HOPMaJabHOM 3aKOHe

pacripe/iesieHysi Ipy3HaKa (C/1y4aiiHol Be/IMuMHBl) X, UCIIO/b3ys KpuTepuii x* - [TupcoHa.
Bapuaum 10.
[Tpy MaccoBbIX cTpenbbax W3 MyIleK i OJUHAKOBBIX OOIMX YCIOBHM OBbLTH
3aduKcPOBaHbl MPOAOJIbHbIE OWNOKK (M) NONagaHnWsa CHapsAAo0B B Lieb:

li |(—40;-30)|(—30;-20){(-20;-10)|(—10;0)](0;10){(10;20)|(20;30)|(30;40){(40;50){(50; 60)
n; 4 5 11 24 39 31 28 9 S5 4
Ha ypoBHe 3Hauummoctu 0,05 1IpoBepuTh TUIIOTe3y O HOPMaJbHOM 3aKOHe

pacripeie/ieHHsi IpU3HaKa (Cy4yailHoMi BemurHbl) L, ucrosb3ys Kputepuii X - [TupcoHa.

KoHTposbHasi pabora 6 no Teme «3J/1eMeHTbI PerPeCCHOHHOI0 U AMCIEPCHOHHOI0
aHa/IN3a I OLIeHKH KayeCTBa Pa0oThI IepCcoHaIa»
3agaua. B xopze skcriepuMmeHTa H3MepsIMCh XapaKTepUCTUKUM X W y. [IpefcTaBuTh
pe3ysibTaThl M3MepeHui rpaduueckd. Halitii BbIOOPOUHBIA KO3(UILIMEHT KOPPessud 3THX
Be/IMUMH. YTO MOXKHO CKasaThb O 3aBUCUMOCTH 3THX /IBYX BEJIMUUH?
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[TocTpouth ypaBHeHWe JMHENHON perpeccMd y OT X. HaHecTm Ha rpauk JIMHUIO

perpeccuu.
Bapuanm
1 x 199 8 48 109 | 83|46 145132 | 83 | 42
y |48 | 31|59 [48 |45 (2909 | 17| 34 | 6,6
2 x | 3,1 | 10 5 18 | 0,1 | 42 | 29 | -1,6 | 46 3
y |-0,2 10,6 | -0,3 | 9,2 6 1,9 | 33 [ -19 113 ]| 59
3 x |99 |-41] 52 | 71|41 |-1,3|13,2|12,1| 5,6 3
y | 56|41 121 ]| 31|53 |24 (18,7 28 | 9,8 7
4 x [ 09 ]103] 12 4,4 6 |[134|-55(213| 7,1 | -3,8
y | 7,6 1 14 93 198 | 11| 14 |-1,1|-16 | 11,6
5 X [149 16,6 | 22,5 |1 245 | 25 | 27,4|27,7| 30,7 | 33,3 | 42,6
y | 88 |92 | 125 |134|20,6|19,5| 13,2 | 159 | 11,7 | 26,8
6 X | 56 |41 121 | 31 |53 |24 [18,7| 28 | 9,8 7
y |09 10,3 12 4,4 6 |[134]-55(213| 7,1 | -3,8
7 x [ 09 |10,3| 12 4,4 6 |134|-55(213] 7,1 | -3,8
y | 7,6 1 14 93 198 | 11| 14 | -11 | -16 | 116
8 X |48 | 31| 59 |48 45|29 09| 1,7 | 34 ] 66
y | 31| 10 5 1,8 | 0,1 | 42 | 29 | -1,6 | 46 3
9 x |76 |24]108 | 9,7 [120] 0,1 | 9,1 | 25,1 | 13,6 | 21,9
y [ 1,1 52| 07 |1323| 80 |349]-2,7 119 |-28]| 7,6
10 X [ 1491166 | 125 245 | 25 |17,4|27,7 | 30,7 | 33,3 | 42,2
y | 88 |92 | 125 |134]206|19,5|13,2| 159 | 11,7 | 26,8

[pu peltieHny 0Ty CKaeTcs UCToMb3oBaTh Microsoft Excel.

1.
2.
pereHue.
3.

Bonpochkl /11 CaMOCTOATE/ILHOT0 U3YUeHHs:
BerunciieHrie 06paTHOM MaTpHIlbl MeToioM ["aycca.
CucremMbl JIMHEMHBIX OJHOPOJHBIX YpaBHEHUI; CBOWCTBA, (yHAaMeHTalibHOe

OO01riee pellieHWe CUCTEMBbI JIUHEWHBIX anreOpanvecKdX ypaBHEHHM; CBOOOZHBIe

Hen3BeCTHEIe, 6a3CHbIe penieHus.

4.

PNowm

Ba3uc nuHelHOrO TIpocTpaHCcTBa. Pa3MepHOCTh TMHEWHOTO MPOCTPaHCTBa.
[Tpeobpa3oBaHKe KOOPAWHAT IpU TIepexofie K HOBOMY 0a3ucy

CkasisipHOe TNpou3Be/ieHre BeKTOPOB. YT0J1 MeXAy BeKTOpaMU.
OpTOHOPMHUPOBAHHBIH Oa3uc. EBK/IH/I0BO MPOCTPAHCTBO.

[TpousBogHast GyHKLMU U AU depeHLda.

OcHoBHbIe nipaBuia AuddepeHLIIPOBaHUS.

. ITpou3sBo/Hast c/10)KHOM 1 06paTHOM QYHKITHA.

. IIpou3Bo/iHbIe HESIBHOM U MapamMeTpHUUecky 3alaHHON (PYHKIIUU.
. IIpou3BogHbie U ArddepeHLanbl BBICIINX MOPSJKOB.

13.

FEHepaHBHaﬁ COBOKYTIHOCTb U BLI60pKa, BapI/IaL[HOHHbII‘;I ps4, TIOJIMIOH 4YadCTOoT,

TUCTOrpamMMa, SMIMpuuecKas (CTaTucthueckas) QyHKLMsS pacripe/iesieHusl.

14.
15.
16.
17.
18.
19.

YucnoBble XapaKTEPUCTUKH BLIODOPOYHOTO pacrpe/ie/ieHusl.
[MoHsiTve 06 OlieHKe TTapamMeTpOB.

XapakTepUCTUKH OL[eHOK.

[MoHsiTe 06 MHTEPBA/ILHOM OLIEHKE TTapaMeTpOB.
loBepuTe/ibHAst BEPOSITHOCTD U JOBEPUTE/TbHBIN UHTEPBA.
Posib MaTeMaTHKHY B YTIPAB/IeHUECKOU JiesITe/TbHOCTH.

4.3. OLleHOUHbIe Cpe/iCTBa [i/Isl IPOMEeKYTOUHOM aTTecTal[uu
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4.3.1. ®opmupyeMble KOMIETEeHLIMU C YKa3aHWeM 3TaroB UX (OPMUPOBAHUS B MpoLiecce
0CBOeHUs1 0Opa3oBaTebHOM TporpaMMel. [1okaszaTesid ¥ KpUTepUM OLleHUBaHWSI KOMITETeHLUH C
yueToM 3Tana Uux JOpMHUpOBaHUsI

Kopg HaumeHoBaHue Ko HaumeHoBaHmue 3Tamna
KOMIIeTeHI[UH KOMIIeTeHIUH draria 0CBoeHMUH 0CBOEHHS KOMIIeTeHIUHU
KOMIIeTeHI[UH
OIIK-5 CTIOCOOHOCTB OIIK-5.1 CIIOCOOHOCTH BHIOWPATH
aHa/IM3UpOBAaTh MaTemMaTUuecKuu
pe3y/bTaThl WHCTpyMeHTapuii 00paboTku
Wcce[0BaHuM B Y aHa/v3a pe3y/bTaToB
KOHTEKCTe 1lefiell | WCC/Ie[JOBaHUM B
3ajaq CBOE 3aBMCUMOCTH OT 3aJau
OpraHv3dIH HCCJIeIOBAHUS
OIIK-5.2 CroCcOOHOCTh aHATM3UPOBaTh
pe3y/bTaThl KCC/IeI0BaHUM
C Mo3uIuii LieJiel U 3a7a4
OpraHusaLuu
JTan 0CBOeHUs IToka3arenn ”
Kputepuii onjeHMBaHust
KOMIeTeHLUH OLleHUBAHHSA
OITK-5.1 — criocobHOCTh Ornpeziesisier  MaTemaTuueckuili | MicuepribiBaroille  OripeiesieH
BbIOMpATh MaTeMaTUYeCKU | MTHCTPYMEHTapuii 00pabOTKM U | MaTeMaTHUeCKUi
WHCTpyMeHTapuii 06paboTKM | aHa/iM3a JaHHBIX B 3aBUCUMOCTH | MFHCTPYMeHTapuii 06paboTKu 1
Y aHa/lr3a pe3y/ibTaToB OT 3aJjau UCC/ieI0BaHusl. aHas13a JlaHHBIX B
VICC/IeJOBaHUM B 3aBUCHMOCTH oT 3ajau
3aBUCHMOCTH OT 3aZiau WCCieJOBaHUS.
VICC/IeJOBAHUS OO60CHOBBIBaeT BLIOOPKY,
MeTO/[bI cOOpa IaHHBIX, MeTOZbI | BcecTopoHHe 000CHOBAHEI
00paboTKY ¥ aHa/M3a JJAHHBIX. | BBIOODKA,  MeToAbl  cOopa

JTAaHHBIX, METO/[bI 00PabOTKH U
aHa/IM3a JJaHHBIX.

OTIK-5.2 — crtocobHOCTh

dHAJ/IM3UPOBATH PE3YJ/IbTATbI

WCCIeIOBaHUM C MO3ULIUM

1jesielt ¥ 3a7jla4 OpraHu3aliuu

OnpepensieT Ly U 3a/ja4
WCC/IeJOBaHUsI B 3aBUCUMOCTH OT
Npo0JIEMHOM CUTYaI[UH U
yrpaB/ieHYeCKOM 3aJjaun CBOei
OpraHu3aLyu.

Ornpepenser yTU
HCTI0/Tb30BaHUs pe3y/abTaToB
WCC/IeIOBaHUsl /sl 1jeJled U
3a/lau OpraHu3alyiu.

YcraHoBeHa B3aMOCBSI3b
1e/I1 ¥ 3a/1a4 UCCIIe/I0BaHMS B
3aBUCUMOCTH OT TIPOOJIEMHOIMA
CUTYaLMM U yTIPaBIeHUeCKOU
3a/lauu CBOE1 OpraHy3alyu.

AprymMeHTUpOBaHO
orpe/ie/ieHbl Iy TU
VICII0/Ib30BaHUs pe3y/bTaToB
VICCIIe/lOBaHUA JJ1s1 Lesleld U
3a/]la4 OpraHu3aLyu.

4.3.2 TurnoBble OL}eHOUHBIE CPe/CTBa

Bonpocel k 3auery:

Yacts 1 (mepBbIM CeMeCTp)

1. MartemaTtuKa U ee 3HaUeHHe B OI[eHKe KauecTBa pabOThI repcoHasa. [Tpumephl.

N

OcHoOBHBbIe cBeZieHUs1 0 MaTpuLax. Onepalyu HaJi MaTpULiaMHU.

3. OmnpepenuTenb KBaJipaTHOM MaTpHLbI U ero cBoicTBa. Popmyiia Jlannaca.
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10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.
21.
22.

23.
24.

25.

26.
27.

28.
29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

34

OnemMeHTapHble MPeoOpa30BaHUsI MATPHLII U WX CBSI3b C BBIYMC/IEHHEM OTIPe/IeuTe st
MaTpHULIbI.
ObparHast MaTpuria.
PaHr MaTpuLibl ¥ ero CBsi3b C JIMHEHHOW 3aBUCUMOCTBIO CTPOK.
Cucrembl JIMHEHHBIX anreOpandyecKWX ypaBHeHWH. MaTpuuHasi 3amvcCh W pelleHue C
TIOMOIL[bI0 00paTHON MaTpULIBI.
Cucrembl TUHEHHBIX anrebpanyeckux ypaBHeHu. @opmyrbl Kpamepa.
CucreMbl JiMHeMHbIX anrebpavueckux ypaBHeHud. Teopema KpoHekepa-Kamesnu.
Mertop I'aycca.
CucTembl TMHEWHBIX OIHOPOAHBIX YDPaBHEHUH.
JInHeliHast 3aBUCUMOCTb M HE3aBUCUMOCTb BEKTOPOB.
Pa3MepHOCTb 1 6a3nc BEKTOPHOTO (JIMHEHHOT0) MPOCTPaHCTBa.
CkasspHoe npousBe/jeHre BeKTOpOB. EBK/IM0BO POCTPAHCTBO.
[nvna BekTopa. HaxoxeHre yria Mexxay AByMsi BEKTOPaMH.

YucnoBble MHOXKecTBa. [loHATHME MeTpuUuecKOro npocTpaHcTBa. OKpecTHOCTb
TOUKH.

YucioBble (PyHKLMU U UX CBOMCTBA (MOHOTOHHOCTh, OFPaHUUEHHOCTb, UYeTHOCTb,
MepUOJUUHOCTB).

CnoskHble ¥ B3auMHO oOpaTHble GyHKUMH. HesiBHOe 1 mapameTpuyeckoe 3a/jaHre
GyHKLMIA.

YucsioBble  TOC/E[0BAaTe/IBHOCTH, — CrocoObl  ux  3agaHus.  [lpexen
1ocJieZloBaTeIbHOCTH.

OcCHOBHBIE CBOWCTBA CXOJALIMXCS YACIOBBIX IT0C/Ie0BaTe/IbHOCTE!.

[Tpenen @yukumn. OCHOBHBIE TEOPEMBI O NIpejenax.

[pu3Haku cyuiectBoBaHus npegena pyHkuuu. Kputepuii Kormmy.

[TepBeIli U BTOpPOM 3aMeuaTesibHble Tpefienbl. OCHOBHbIE METOZbl BbIUMC/IEHUS
TipeJiesioB.

[IpaBusio Jlonurtasns HaxoXxeHus npefena QyHKLUH.

BeckoneuHo wmanble u  OeckoHeuHO Oosbiive BenWuuHBL.  [IOpsiIOK U
9KBUBA/IEHTHOCTb O€CKOHEUHO MaslbIX.

HenpepbiBHOCTh (YHKLIMM B TOUKe U Ha NpoMexyTke. Krmaccudukauys Touek
paspbiBa.

CoiicTBa (yHKLMH, HeNIPePbIBHBIX Ha OTPe3Ke.

[Tonsitve mnpou3BogHOM (QYHKIMU. ['eoMeTpUUeCKUIl CMBICT TIPOU3BOZHOM.
OcHoBHble npaBuia AuddepeHLIPOBaHUS.

YpaBHeHus1 KacaTenbHOM U HOPMas K rpauKy QyHKLMU.

[TpousBosHast ciokHOM u obparHO# ¢yHKUmiA. [Ipou3BoiHas OT HesBHOU
GyHKUMU U PYHKIMY, 3a[JaHHOW NTapaMeTpHUYecKu.

OcHoBHble TeopeMbl AuddepeHipanbHoro ucuuciaeHuss (Pepma, Posms,
Jlarpana).

Iuddepentiian pyHKLMU U €ro reOMeTpUUeCKUid CMbICII.

[Tpowr3BogHbIe ¥ AUdQepeHLanbl BbICILINX MTOPSKOB.

HaxoxxzeHre acuMnToT rpaduka (QyHKIMH.

Bo3pactanue 1 yobiBaHHe QYHKIIUM.

HaxoxxzeHre 5KCTpeMyMOB (QyHKLMH.

BeimyknocTs rpaduka ¢pyHkuyy. Touku rieperu6a.

OO6r1as cxema MCCIef0BaHMs (PYHKIMNA M TOCTPOEHUs UX TPaUKOB.

ITepBooOpa3Has 1 Heorpe/ie/ieHHbIN WHTerpan QyHKI[UH.

CBolicTBa Heorpeje/IeHHOrO UHTerparia.

MeTo/ bl IHTETPUPOBaHUSI.

OnpepeneHHblid MHTerpan Kak (yHKLMs BepxHero mnpezena. @opmyna HeroToHa-
JletiOHMIIA.
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MeTo/ibl BBIUMC/IEHUS OTIpe/ie/IeHHbIX NHTerpasos.
HecobcTBeHHbIe UHTETPaIbI.

IIpakTHyeckue (MpuMepHbIe) 3afaHNUs K 3aUeTy

BaAaqa 1. HaiiTi MakcuMaabHOe YKC/I0 TUHEMHO He3aBUCUMbBIX CTPOK MdTPHLbI:

1 1 -1

2 -1 1
A=

1 -1 2

3 -2 3

3apaua 2. Haiitu o0i1iee peliieHre CUCTeMbI JIMHEMHBIX YPaBHEHH:
X, +2x,- X3 =5

2x, - X, - 3x; =-4
3apaua 3. Haiftu unTerpan: [xe  dx.

3 4. Hait P
a}.‘[alla . dUuTu I/IHTerpaJ]. J(X

- 1)2'

3apaua 5. 3anvcaTb CUCTeMY JIMHEMHBIX YPaBHEHUI B MaTPUUYHOM BH/Ie U PELLIUTH ee Kak

MdTPpHUYHO€E YDdBHEHHE!

—_

w

“

2x, +3x, =2
3x, +5x, =4

3apava 6. Haiiru unrerpan:  [x In xdx.
1

. Ccos2x
3apaua 7. Hailtu uHTerpaint: Jl‘ 3 5 dx.
cos” x -sin” x

3agaua 8. Haiitu nipezien1 pyHKIMM
. x* - 2x
lim————
=2 x°-4x+4
o JT
3agaua 9. Haiitu nmpou3BoiHyto (GYHKI[UH U BEIUYMC/IUTE ee 3HaueHue TIpu X, =5
y =sin x -e“*".

3apaua 10. Haiftu npousBognyto ¢yHkipm: y =x(cosln x +sin In x).

1 -6
3agaua 11. Haittu guddepeHiian BTOporo rnopsijka GyHKIUA Y :Eln i o

Bonpocsl K 3K3aMeHy:

Yactb 2 (BTOpOH CcemecTp)
[MonsiTve QyHKIMK HECKOJIbKMX TIepeMeHHBIX, TIpefie/l ¥ HeMPepbIBHOCTb (YHKIHH.
YacTHble TIPOM3BOJHbIe TI€PBOrO TOpsJKa U TOAHbIA AuddepeHtman (yHKLMA
HECKOJIbKMX TlepeMeHHBIX.
[Tpou3Bo/iHast M0 HArpaB/eHUIO, IPaZUeHT QYHKLUU.
OKCTpeMyMbl (YHKIIMM MHOTUX TIepeMeHHBbIX, HeoOX0/JuMMOe U /I0CTaTOUHOEe YCJIOBHUE
5KCTpeMyMa.
Y CnoBHBIN 5KCTpeMyM (DYHKLIMH JBYX IepeMeHHbIX.
KpatHele unHTerpanbl. OripefiesieHMe W reoMeTpuueckasi WHTepripeTalysi /IBOHHOTO
VHTerpasa.
CBezileHMe [IBOMHOrOo MHTerpasa K NOBTOpHOMY. OmpejeneHue momazeid ¢Guryp c
TIOMOIIIbIO ZIBOMHBIX UHTErPasioB.
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[Mpenver komOuHaTopuku. OcCHOBHbIe BHIbl KOMOMHALMii B KOMOHHATODUKe:
pa3MellleHus], COueTaHUsl, IepecTaHOBKU. [IpMeHeHre B TEOPUM BEPOSITHOCTEM.
OCHOBHBIe TIOHATHS TeOpHH BeposiTHOCTel. CiiyuaiiHble COOBITHS M UX K1acCU(UKarys.
BepositrHocTh  coObITHs.  Kraccuueckoe, akcMOMaTh4yeckoe, CTaTUCTUUECKOe U
reoMeTpUYeCcKoe Orpeie/IeHHs.
[HeiictBusi Haj COOBITUSIMU. BeposTHOCTH TIPOTHUBOMONOXHOTO COObITUS. TeopeMbl
CJIOKeHUsI U YMHO)KEHUsI BePOSITHOCTEM.
3aBHCUMbIe U He3aBUCUMbIe COOBITHS. Y C/IOBHAsi BEPOSITHOCTb.
baliecoBcknii MOAXOJ K OIpefiesieHUI0 BepoOSTHOCTeM rurnoTe3. dopmysa IOJHOU
BepositHocTU. Popmyiia baiteca.
IToBTOpHBIE He3aBuCHUMBbIe UcTbITaHusd. DopmyJisl beprysm u IlyaccoHa.
CnyuaiiHass BellMUMHA U ee 3aKOH pacripefiesieHUs. [IMCKpeTHble W HelpepbIBHbIE
CJly4aliHble BeJIMYUHBI.
UucoBble XapakKTEPUCTHMKU CAy4yaliHbIX BEJIMYMH: MOJQ, MeJHUaHa, MaTemMaThuuecKoe
OKUJIaHWe, JUCTIepCHs], CpefiHee KBaipaTHuecKoe OTKIOHeHHe. VIx cBolicTtBa. HavanbHble
Y L|eHTpa/lbHble MOMEHThbI C/TyYaiiHbIX BeJIMYMH.
OyHKIMA ~ pacrpefie/ieHUst  CIydyalHOW BelWuuHbl.  IIIOTHOCTE — pacmpegeneHust
HelpepbIBHOM C/1y4yaiiHOM BeIMuMHbI. VX CBOMCTBA.
OcHOBHbIEe pacripefieNieHHst C/Iy4yalHbIX BeJIMUMH: paBHOMepHoe, bepnysum, Ilyaccona,
5KCIOHeHLMabHOe, HOpMaJIbHOe.
YucioBble XapakTepUCTUKU HOPMa/IbHOIO pacripeenenus. @yHkiuu ['aycca u Jlamaca.
[IpaBuno «Tpex cUrm».
MHoromepHble ciayvyaliHble BenuuuHbl. @DYHKIMSA M IUIOTHOCTb  paclpefiesieHus
JIBYMEpPHOU C/TyuyaliHOW BeJIMUMHBI, UX CBOWCTBA.
UucnoBble  XapakTepUCTHKM — JIBYMepHBIX  CJIy4alHbIX BenuuuH.  KoBapuanms,
KO3 (ULMEHT KOppeJIsLivK.
[TpenenvHbie Teopembl. HepaBeHcTBa MapkoBa n UeObniieBa. Teopembl UeOrbiieBa u
bepHynmm. 3aKoH OOJBIINMX UMCe.
ACUMIITOTUYECKM HOpMa/lbHOe pacrpefie/ieHde CIy4YauHbIX BeJIMUMH. Teopema
JIamyHoBa.

ACHMITTOTAYECKM HOPMAaJIbHOe paclipefie/ieHHe C/1y4alHbIX BeJWuuH. JIoKanpHass U
WHTerpanabHas TeopeMsl Myaspa-Jlamniaca.
OO6mee  mipeAcTaBiieHWe O BbIOODOYHOM MeToZie. BapuaiioHHbIe pSAbBI U UX
rpaduueckoe n3obpaxeHue.
Omripryeckas pyHKIYS BBIOOPOUHOTO pacripeziesieHus!.
YucnoBble XapaKTepUCTHKH BEIDOPOYHOTO pacrpesiesieHus, UX CBOWMCTBaA.
[MonsiTre 06 oLleHKe rapameTpoB. XapaKTePUCTHKH OLIEHOK.
MeTogpl  HaxoXK[EeHWs  OLIEHOK: MeTOJ, MOMEHTOB, MeTOJ, MaKCHMaabHOIro
TipaBZoNo100us], METO/| HAMMEHBIINX KBaZ[paToB.
[ToHsiTve 00 wuHTepBa/NbHOW OLleHKe TMapaMeTpoB. JloBepuTesibHasi BepOSITHOCTb U
[0BepUTe/IbHbIN UHTEPBall.
OreHKa reHepasibHOU [10/IU, TeHepa/bHOM Cpe/iHel U reHepa/ibHOW JYCIIepCUM.
OueHka o6bema BBIOOPKY B C/Tydae reHepasbHOW Cpe/iHel 1 reHepaIbHOU Z0JH.
[MoHsITHE CTaTUCTHUUECKOU rMIOTe3bl U 0011jasi CXeMa ee IMpPOBepKH.
[IpoBepka rumorte3 O paBeHCTBe CpeJHUX M [UCIEPCUM JIBYX TIeHepasIbHbIX
COBOKYTTHOCTEHM.
[TpoBepka ruroTessbl O paBeHCTBe HYJIIO TeHeparbHOro Ko3¢¢uijeHTa Koppesiyu.
[TpoBepka runoTessl 0 HA/IMYUU CBSI3U (3aBUCMMOCTH) JIBYX C/IyUYailiHbIX BEJIMYMH.
IIpoBepka runoTessl 0 3aKOHe pacIipe/ie/ieHNst FeHepaabHOM COBOKYITHOCTH.
ITpoBepka ruroTte3bl 06 OZHOPOIHOCTH BHIOOPOK.
OcCHOBHBIE TI0/IO’KeHUSI PerpecCUOHHOrO aHanusa. PyHKIMOHA/IbHAsA, CTaTUCTUYeCKasl U
KOppe/siLiUOHHasi 3aBUCHMOCTH.
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39. JIuHelHas napHasi perpeccusl.

40. OueHKa TeCHOTbI KOppe/siiUOHHOW 3aBUCUMOCTHU A1t IuHelHoW Moienu. KosdduimeHT
JleTepMUHaL1H.

41. IlpoBepKa 3HaUMMOCTH YpPaBHEHUSI PETPECCUU B LI€JIOM.

42. OueHKa 3HAUMMOCTH I1apaMeTpOB IMapHOM JIMHEMHOM perpecCMOHHOU MOJenH.
[loBepuTenbHbIE UHTEPBa/bl KO3(QQUIIMEHTOB PerpecCuy.

43. OgHo(aKTOpHBIN IMCMEPCUOHHbIA aHanu3. MeXrpynnoBass W BHYTPUIPYIIIOBas
BapHuaLuu.

44. Tlonsatye o ABYX(aKTOPHOM JMCIIEPCHOHHOM aHasu3e.

IIpakTHyeckue (IpHMMepHbIe) 3aJaHUA K IK3aMeHY
3agaua 1. Haiitu miorab GUrypel, OrpaHUueHHON JMHUAMKA y = -X%, y =x -2, y = 0.
3agaua 2. [lpeactaBuTb AaHHYI BbIOOPKY B BUAE CTAaTUCTUYECKOro
psaa.

7 2 5 9 2 9 1 5 2 1 8 7 6 5 2 9

3amaua 3. B ropoge paboraer N = 40 000 uenosek. [Ipu BeibopouHOM orpoce n = 1000
paboTtaromux okaszanoch, uto k = 400 ¥M3 HUX WMMEIOT BbiCIlee oOpa3zoBaHue. HaiiTu: a)
BEPOSITHOCTh TOTO, UTO JOJIs1 JIOfie C BhICIIMM 00Opa3oBaHHeM Cpefyd BcexX paboTarommx
OT/IMYaeTCsi OT BbIOOpOUHOI He 6osee ueM Ha 10%; 6) rpaHULIbI JOBEePUTETHLHOTO UHTEPBasIa JijIst
yricia paboTaromyX ¢ BBICIIMM 00pa3oBaHueM (/7151 AoBepUTenbHON BeposiTHOCTH 0,99).

3apaua 4. [Ipu oO6csieoBaHUM yCTaBHBIX (DOH/I0B OAHKOB YCTaHOBJIEHO, UTO TIsiTast YacThb
OaHKOB mMetoT yctaBHbIN (oHf cBbimie 100 myH. pyd. HaliT BeposTHOCTb TOTO, UTO Cpeau
1800 6aHkoOB MMerOT ycTaBHbIM (oH/ cBbiiiie 100 miH. pyo6.: a) He meHee 300; 6) ot 300 mo 400
BKJIFOUMTEJILHO.

3agaua 5. [IBa cTpenka cAesanv MO OJHOMY BBICTPeTy B OJHY U Ty K€ MHUILIEHb.
BeposTHocTe monazaHus B MULleHb JJ1s TlepBoro crpesika pasHa 0,6, myia sroporo — 0,4. B
MHUILIEHW OKa3asach ojiHa rpobovHa. HaliTi BeposTHOCTh TOTO, UTO OHA TIOSIBU/IACH B Pe3y/bTaTe
BBICTpesIa [epBOro CTpesika.

3agaua 6. B By3e oOyuarorcs 730 cTyZieHTOB. BepoSiITHOCTE TOTO, UTO [I€Hb POKIEHUS
CTyZIeHTa TIPUXOJUTCS Ha OTpe/ie/IeHHbIN IeHb roja, paBHa 1/365. Halitu Hanbosiee BeposiTHOE
YKC/I0 CTYA€HTOB, POAUBIIMXCS 1 THBapsi, U BEPOSITHOCTh TaKOTO COOBITHSI.

3apgaua 7. Ha sk3ameHe 110 HeKOTOPOMY TipeJiMeTy 3K3aMeHaTop 3aZaeT CTYAEeHTY TOJIbKO
O/IUH BOTIPOC MO OJiHOM 13 4 yacTeit Kypca. M3 100 cTygeHTOB 26 MOMyYHIM BOIIPOC TI0 TIePBOM
4yacTy, 32 — 110 BTOPOH, 17 — 10 TpeTbel, OCTabHbIe — 10 UeTBEPTOM.

Mo)HO /M 1O S3TUM pe3y/ibTaTaM [PUHATH TUIOTE3y O paBHOMEDHOM 3aKOHe
pacripefiesieHusi, TO eCTb, UTO Ji/Is TIPUILEIIero Ha 3K3aMeH UMeeTCs OJMHAKOBasi BEepOSTHOCTb
TOJTyYXTh BOTIPOC 110 /110601 13 ueThipex yacteid? I[TpunsTh o = 0,05.

IIpakTHueckue (MpuMepHbIe) 3aJaHUS K IK3aMeHy

3agaua 1. Haiitu rutomab GUrypel, OrpaHMYeHHOM TMHUAMKA y = -X°, y =X -2, y = 0.

3agaua 2. [IpencCcTaBuUTb AaHHYI0 BbIOOpKY B BUAE CTaTUCTUYECKOro
pana.

7 2 5 9 2 9 1 5 2 1 8 7 6 5 2 9

3apaua 3. B ropoge paboraer N = 40 000 uenoBek. [Ipu BeibopouHoM orpoce n = 1000
paboraronux okasanoch, uTo k = 400 M3 HHUX HMEIOT BbIcllee obOpa3oBaHue. Hailitu: a)
BEPOSITHOCTh TOTO, UTO JIOJI JIFOJel C BBICIIMM 00pa3oBaHHEM Cpeu BceX paboTarommx
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OT/INYAeTCsi OT BIOOPOUHOI He 6osiee uem Ha 10%; 6) TpaHULIbI JOBEPUTETBHOTO WHTEPBAA AJIs
yrcaa paboTaroIMx C BICIIMM 0Opa3oBaHueM ([Jis1 JoBepuTesibHON BepositHocTu 0,99).

3apaua 4. [1pu o6cnesoBaHNY yCTaBHBIX (OH/IOB OAHKOB yCTAaHOBJ/IEHO, UTO TISITasi 4acThb
6aHKOB MMeloT ycTaBHbIN ¢oHA cBbiie 100 myH. py6. HaiiT BeposiTHOCTH TOro, 4TO Cpeju
1800 6aHKOB nMeroT ycTaBHbIN ¢(oHA cBbiiie 100 MH. py0.: a) He menee 300; 6) ot 300 go 400
BKJIFOUMTEJIbHO.

3agaua 5. /IBa cTpenKa cjesaav IO OLHOMY BBICTpey B OJHY U Ty K€ MHUILEHb.
BeposiTHOCTL TOmazaHus B MUILLEHb ISl [epBOro crpeska pasHa 0,6, g Broporo — 0,4. B
MHUILIEHH OKa3anach ofiHa nMpobonHa. HaliTy BepoSTHOCTb TOTO, UTO OHA TOSIBU/IACh B Pe3yJbTaTe
BBICTperia NepBoro CTpesika.

3ajaua 6. B By3e obOyuarorcsi 730 cTyzeHTOB. BeposiTHOCTb TOTO, UTO /ieHb POXKEHHUS
CTyJeHTa TIPUXOJUTCS Ha OTpe/ie/IeHHbIN [leHb rojia, paBHa 1/365. Haiitu Hanbosiee BeposiTHOe
YHC/IO CTYZEHTOB, POAUBIINXCS 1 STHBapsi, ¥ BEPOSATHOCTb TAKOTO COOBITHS.

3agaua 7. Ha sK3aMeHe 1o HEKOTOPOMY MpeJMeTy 5K3aMeHaTop 3aJaeT CTY/IeHTY TOJIbKO
OJJVH BOIIPOC I10 0iHOM 13 4 yacTtek Kypca. M3 100 cryzmeHTOB 26 nomyuyniv BOIIPOC I10 NePBOU
yacTy, 32 — 1o BTOPOH, 17 — 10 TpeTbel, OCcTabHbIe — [10 UeTBEPTOM.

Mo)HO /M 1O 3TUM pe3y/ibTaTaM I[PUHATH TUINOTe3y O pPaBHOMEDHOM 3aKOHe
pacripeziesieHusi, TO €CTb, UTO Ji/Is IPUILIE/IIero Ha 5K3aMeH UMeeTCs OJJMHAaKOBasi BEPOSITHOCTb
TIOTYYXTh BOTIPOC 110 110001 13 ueTsipex yacteit? [IpunsTs o = 0,05.

[IIkana olleHYBaHUs

OrleHKa 3HAHWM, yMEHWH, HABBIKOB TIPOBOJUTCS HAa OCHOBe Oa/lyTbHO-PEHTUHTOBOU
cuctembl: 30% u3 100% (wtu 30 6annoB u3 100) - BK/IaJ B UTOTOBYIO OL[EHKY T10 pe3yJibTaTamM
NIPOMEeXYTOYHOM aTTeCTaljuy.

Mpn oueHmBaHUM oTBeTa oby4vallwerocas B XOoAe MPOMEXYTOYHOW
aTTeCTaunmn MOXXHO ONMnMpaTbCd Ha diegyroumne KputTepmn:

bannbl Kpurepuii ouieHKH

26-30 OOyuaronuiicsi MOKa3biBaeT BBICOKMI  ypOBeHb KOMIIETEHTHOCTH, 3HaHUS
MPOTPAMMHOTO  MaTepuasna, YyuyeOHOW, TepUOAWYeCKO W  MOHOTrpadHUecKou
JIUTepaTyphl, 3aKOHOJATeNbCTBA UM TPAKTUKU €ero TpUMeHeHHUsi, PacKpbiBaeT He
TOJIbKO OCHOBHBbIE TIOHSTHS, HO U aHaIU3UPyeT UX C TOUKU 3PEeHUs Pa3/TNyHbIX
aBTOpoB. OOyyYaroIUiiCs MOKa3bIBaeT He TONBLKO BBICOKUN YPOBEHb TEOPETUUECKUX
3HaHWM, HO W BUJUT MeXAUCLIMIUIMHApHbIe CBsisu. [IpodeccroHanbHO, TPaMOTHO,
Toc/ie/joBaTeIbHO, XOPOLIMM SI3bIKOM UYeTKO M371araeT MaTepuas, apryMeHTUPOBAaHHO
dbopmyMpyeT BbIBO/bl. 3HAeT B paMKaxX TpeOOBaHWI K HampaB/IeHHIO W TIPOGHIIIO
TIOATOTOBKUA 3aKOHO/|aTe/TbHO-HOPMAaTHBHYI0 W TPAKTH4ecKyto 0a3y. Ha Bompochl
OTBeuaeT KpPaTKO, apr'yMeHTHUPOBaHO, YBEPEHHO, 10 CYIIeCTBY.

16-25 OOyuaronuiicsi TOKa3bIBaeT [JOCTaTOYHBIA YPOBEHb KOMIIETeHTHOCTH, 3HaHUS
MaTepyasioB 3aHATHH, yueOHON M MeTOAMYEeCKOW JIMTepaTyphl, 3aKOHOZATe/bCTBA U
NIPaKTUKW ero NpUMeHeHHs. YBepeHHO M Mpo(eCcCUOHA/TbHO, TPAMOTHBIM SI3BIKOM,
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SICHO, YeTKO M TOHSTHO M3/1araeT COCTOSIHME WU CyTb BOIpOca. 3HaeT HOPMaTHMBHO-
3aKOHO/|aTe/lbHYI0 M TpakTHYyecKyl0 0a3y, HO TpH OTBeTe JOMycKaeT
HecCyl[eCTBeHHbIe MOrpemHoCTH. OOyUaromuiics moKa3biBaeT JOCTaTOYHbIA YPOBEHb
npodecCOHANMbHBIX 3HAaHWW, CBOOOJHO OMepUpyeT TMOHSTUSIMU, METOZAaMHU OLIeHKU
TIDUHATHSL pellleHul, HUMeeT [Ipe/iCTaB/leHhe: O MEeXJUCLUIVIMHAPDHBIX CBS3fIX,
yBSI3bIBaeT 3HaHUs, TOJIyUYeHHble MPU H3YYeHUM pas3IWYHbIX [AUCLMIUIMH, yMeeT
aHa/IM3UpOBaTh MpaKTUUYeCKHe CUTyallid, HO JI0MyCKaeT HEKOTOpble MOrPelIHOCTH.
OTBeT MOCTPOEeH JIOTUYHO, MaTepuasl M3/araeTcss XOPOLUMM SI3bIKOM, IpUBJIEKaeTCsl
MH(POPMATHBHBIM W W/UIFOCTPUPOBaHHbI MaTepuaj, HO TpPU OTBeTe J[OMyCKaeT
HEKOTOpble NOrPelIHOCTH. Borpock! He BBI3BIBAIOT CYL|eCTBEHHbBIX 3aTPY/JHEHHUI.

6-15 OO6yuaromnuiicsi Moka3biBaeT AOCTaTOUHbIe 3HAHUS MaTepPUasOB 3aHSTHN, HO TIpU
OTBeTe OTCYTCTBYeT [JOJDKHAs CBSI3b MeX/y aHa/lM30M, apryMeHTalel ¥ BbIBOJIaMHU.
Ha nocTaBsieHHbIe 4jleHaMM KOMHCCHUM BOIIPOCHI OTBeUaeT HEyBEPEeHHO, JOIyCKaeT
norpetHocTd. OOyvarOUMiACS BIaZieeT TPAKTUYeCKUMHM HaBbIKaMH, TIPUBJIEKAeT
WITFOCTPAaTUBHBIM MaTepuas, HO UYBCTByeT ce0si HeyBepeHHO TIpM aHaju3e
MeXJWUCLMIUIMHAPDHBIX CBs3ed. B oTBeTe He Bcerja MpPUCYTCTBYeT JIOTHKA,
aprymeHTbl TpUB/EKAIOTCS HEJOCTaTOYHO BeckuWe. Ha TMoOcCTaB/ieHHbIE BOIPOCHI
3aTPYJHSIETCS C OTBETaMH, TIOKa3bIBaeT HeJ0CTaTOUHO T/TyOOKHe 3HaHMUSI.

0-5 OOyuarouuiicsi TOKa3biBaeT (yiabble 3HAHWSI MaTepHaoB 3aHATHH, yueOHOM
JIMTepaTyphbl, 3aKOHOJATe/NbCTBA U NPAaKTUKU ero INpUMeHeHUs, HU3KUHA YPOBeHb
KOMIIETEHTHOCTH, HeyBepeHHOe M3/IoKeHHe Borpoca. OOyuaromuyiics mokasbiBaeT
cabbplii  ypoBeHb Tpo()eCCHOHANbHBIX 3HAaHWM, 3aTpy/HSIeTCS Tpu aHaIuse
NIPaKTUUeCKHUX cuTyalui. He Mo’keT mpuBecTH NpuUMephbl U3 peajlbHOU MPaKTHUKU.
HeyBepeHHO M JIOrMUeCKu HeIloc/efloBaTe/bHO M3jlaraeT Marepuan. HempaBuibHO
OTBeuaeT Ha BOINPOCHI UM 3aTPYyJHSETCSI C OTBETOM.

[IIkasia mepeBo/ja U3 MHOTO0A/I/IbHOW CUCTEMBI B TPAJUIIMOHHYO:

- 00yuaroIemMycsi BBICTABJISIETCS OL|eHKa «HEY/IOBJIETBOPUTEIbHO»/ «HE 3aUTe€HO», eC/Th
oOyuaroruiicss Habpan meHee 50 6arioB,

- OLIEHKA «Y/IOBJIETBOPUTENIbHO»/ «3auUTEHO» BBICTAB/ISETCS TIPU YC/IOBUM, €C/TH
oOyuaromutics Habpan ot 50 g0 70 6annos;

- obyuaroirieMycsi BBICTaB/ISIETCSI OLIEHKA «XOPOII0»/ «3auTeHO», eC/M O0YJaroIuics
HaOpan ot 71 10 85 6anios;

- OLeHKAa «OTJIMYHO»/ «3auTeHO» BBICTAB/SIETCS TP YCJIOBUM, €C/U O00yYaroIuics
HaOpan ot 86 10 100 GasoB.

OT/IMYHO/3aUTeHO BBLICTAB/ISIETCS TIPH YCIOBUHU BBITIOJHEHUsI BCeX TpeOOBaHUH, a Takxke
npyu  00s3aTe/IbHOM TIPOSIBJIEHWH TBOPUYECKOTO OTHOIIEHHSI K TIPeAMETY, YMEHWH HaxO[WTb
OpUrMHa/IbHBIE, He CO/leprKallyecss B yueOHHMKax OTBEThbl, YMEHHUM paboTaTh C UCTOUYHHUKAMH,
KOTOpbIE€ CO/IEPKATCS [JIOTIOJIHUTE/TbHOM JITepaType K KypCy, YMEHWH COeJUHATh 3HAHUS,
TOJTyUeHHbIe B ZIAHHOM KypCe CO 3HaHWSIMU JAPYTUX AUCIIUTIIHH.
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XOopo1o/3auTeH0  BBICTABJIIETCSI TIPA  yCJIOBUM  BBINIOJIHEHUSI IIPAKTUYECKU BCex
TpeboBaHMii, a Takke INpU 00s13aTe/IbLHOM TIPOSIBJIEHWH TBOPYECKOTO OTHOIIEHUSI K Tpe/iMeTy,
yMeHHH paboTaTh C UCTOYHUKAMU, KOTOPBIE CO/IePIKAaTCsl IOTIO/THUTEILHOM TTepaType K Kypcy,
YMEHUU COe/IMHATh 3HaHWs, [T0JIyYeHHble B IaHHOM Kypce CO 3HaHUSIMU JPYTUX JUCLIAILIVH.

Y [0B/IeTBOPUTE/IbHO/3aUTEHO BBICTABJIACTCS IPU YCI0BUM BBINOJIHeHUs He MeHee 50 %
BCcex TpebOBaHW, yMeHUU paboTaTb C UCTOYHUKAMU, KOTOPbIe COZEpPXKATCs [IOTIO/IHUTeTbHON
JTeparype K Kypcy.

HeynoBneTBopuTe/sibHO/ He 3aUuTeHO BBICTABIISIETCS TIPU YCI0BUM BBINOIHEHUST MeHee 50
% Bcex TpebOBaHMIA.

4.4. MeTtosuueckre MaTepyasbl

YCTHBINA OMpoc sIB/sieTCS OJHUM K3 OCHOBHBIX CIIOCOOOB TPOBEPKH YCBOEHHUsI 3HaHUM
oOyuvarommucs. Pa3BepHyTBIi OTBeT CTy/leHTa [JOJDKeH TIpe/ICTaB/IsaTb CO0OM  CBSI3HOe,
JIOTUYeCKU TI0cjlefjoBaTe/ibHOe COOOleHre Ha Ompefie/leHHYI0 TeMy, M0Kas3blBaTb €r0 yMeHue
TIPUMEHATL OIlpe/ie/ieHus, IpaBUjia B KOHKPeTHbIX C/ydasX. OCHOBHble KPUTEPUU OLIeHKU
YCTHOTO OTBeTa: MPaBU/IbHOCTb OTBeTa IO COZlep)KaHUIo; MOJHOTA U IyOrHa OTBeTa; JIOTMKa
V3J/IOKeHUSI Marepuana (y4YMTbIBaeTCsl yMeHHe CTPOUThb LIeJIOCTHBIM, II0C/Ie/l0BaTe/bHbIN
pacckas, TIpaMOTHO [0O/Ib30BaTbCs  CrHeLMabHOM  TepMUHOJIOTHMeN);  UCIO/Ib30BaHUe
JIOTIOJIHUTe/IbHOT'0 MaTepuaria.

5. MeTopnueckue yKa3aHusA 151 00yJaroIUXCsl M0 0CBOEHUIO AMCLUIUINHBI
3aHATUS TI0 [JUCLIMIUIMHE TIPeJCTaB/leHbl CAeAYIOIIMMHA BHAAaMU paboOT: JIEKIUAMH,
MPaKTHUUYeCKUMH 3aHSATHSIMH, CAMOCTOSITeIbHOM paboToi 00yYaroIxcsl.

[ToAroToBKa K 3aHATHSM [O/DKHA HOCHUTh CUCTEMaTUYeCKWH XapakTep. JTO TO3BOJIUT
oOyyaroriemycsi B Io;THOM 00BbeMe BBITIOJTHUTH BCe TpeboBaHus nperofiaBaters. OOydaromumcs
DPEKOMEH/IyeTCsl M3yuaTb KaK OCHOBHYIO, TaK U /IOTIOJHUTEJILHYIO JIUTEPATypy, a TaKxke
3HAKOMUTbCSI C VIHTepHeT-uCTOUHMKaMu (CIMCOK TipuBeieH B paboueii mporpaMme o
JIUACLIUTLTMHE).

MeTtoanueckue YyKa3aHusi s 00ydarwoIMXcs MO MOJrOTOBKe K JIEKIMOHHBIM
3aHATHAM:

3aHsATHS JIeKLIMOHHOTO BU/A JAl0T CUCTeMaTH3UPOBaHHbIe 3HaHHWsI O Hanbosiee C/I0XKHBIX
Y aKTyasbHBIX MTPobIeMax U3y4aeMoi JUCLIATTAHBI.

OcytecTByisiss yueOHble AeWCTBUS Ha JIEKLMOHHBIX 3aHATUSAX, OOydaroluecst J0JDKHbI
BHHUMAaTe/JIbHO  BOCIIPUHMMAThL MaTepuas, IIOArOTOBJIEHHBIM —IIperofiaBaTesieM, MBbIC/INTD,
J00MBaTbCsl TIOHMMaHUsi M3ydyaeMoro mpeamera. OOyuaroiecss [JO/DKHBI aKKypaTHO BeCTU
KOHCIeKT. B ciyuae He/j0rOHMMaHUsI KaKOW-TMO0 4acTH TpeAMeTa CjieflyeT B YCTaHOBJIEHHOM
Topsiike 3a/laTh BOTIPOC TIperiofiaBaTento. B rporjecce paboThl Ha JeKIMU HEOOXOJUMO Tak ke
BBITIO/IHATh B KOHCIIEKTaX MOJe/NV WU3y4aeMOro IpejMeTa (PUCYHKHM, CXeMBbI, YepTeXu U T.[.),
KOTOPbIe UCII0JIb3YyeT Mpero/jaBarerib.

CamocTosTesibHast TIOATOTOBKA 00YUYarOIMXCsi TIPY MOJTOTOBKE K 3aHSATHSM JIEK[JMOHHOTO
BU/Ia BK/TFOYaeT B ce0s:

- [10pabOTKy KOHCIIEKTa JIeKL[UH, KOTOPYIO >KelaTe/bHO OCYIIeCTB/ISTh B TOT XKe /IeHb,
MOKa MaTepuas elle JIerKO BOCIIPOM3BOAUM B MamsTH (uepe3 10 yacoB mocse JieKLMH B MaMsTH
octaercs He Oomee 30-40% wmarepuana). Heobxoaumo mpounTaTh 3armcd, pacmmpoBaTh
COKpallleHus], IopaboTaTh CXeMbl, pUCYHKH, TabJULIbI;

- TIOBTOpeHMe M3Y4YeHHOI'O Ha MpeJblayleM 3aHATHU MaTepraa.

MeToanueckue yKa3aHus 10 MO/JroToBKe K ONpocy:

[TogroroBka oOyuwarolMxcs K  OMNpOCy  MpeAroJiaraeT  H3yuyeHHWe  OCHOBHOI/
[IOTIOJTHUTE/IbHOM JIUTepaTypbl B COOTBETCTBUY TEMaTUKOW AUCLIUIIIUHBI.

[ToaroroBka K ornpocy TpebyeT 0T 00yuaromuxcsi TIaTebHOr0 U3yueHUsl MaTepuasa 1o
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TeMe WM OJIOKy TeM, T/ie aKLeHT [e/laeTcsi Ha W3y4yeHHe TMPUYHMHHO-CJIe[JCTBEHHBIX CBsI3el,
PaCKpBLITHUIO TIPUPOJbl SIBJIEHWHA W COOBITHI, MPOOJEMHBIX BOMPOCOB. /[l TIOATOTOBKU
HeoOxozmMa pabouast mporpaMma JAUCLUITHBL.

MeToanuecKne yKa3saHUs AJIA 00yYaIOIIUXCS [0 BBIMOTHEHHI0 KOHTPOJIBHBIX
pabor:

KoHTpo/ibHbIE pabOThI SIB/ISIFOTCA OJIHOWM K3 OCHOBHBIX (DOPM TEKYI[Ero KOHTPOJIS
niperniofiaBaTesieM paboThl 00yYarOIIerocst ¥ mpe/CTaB/sieT co00! pellleHHe KOHKPETHOM 3aJjauM.
3azaua 10/DKHA OBITH pellieHa C TOAPOOHBIM 00bSICHEHHEM.

KoHtposibHast paborta TmipezcTaBisieT coOOW TNMUCbMEHHOe pelleHWe 3ajau, KOTOpble
pPacCMaTPUBAIOTCS B PAMKAX JUCIUITTHBI.

B KakJoM ceMecTpe BBITMIOJHSAETCS /I0 JBYX ayAWTOPHBIX KOHTPO/bHBIX paboT u3 1-3

3a/1ay.
MNokasaTenu, KpUTeEPUN 1 LWKaaa OLEHUBAHMSA 3a4ay KOHTPObHOW paboThl
Ne
OneHka
n/| IToka3arenn Kpurepuu
I (6anbI)
1. | OtBeT rnojsiyueH (BepHBIM) C TMOAPOOHBIM ’
OMMCAHWEM pellleHuUs
roiyueH (B peleHuu eCThb
apumeTHuecKre o1oKu), C 1
TIPOMYCKaMU B OMMCAHUM pellleHusI
He To/TyueH (WU B pellieHUU eCTh 0
MIPUHLIUITHATBHBIE OIIMOKH)

MeTtoanueckue yKa3aHHMA 10 OPraHU3alMMd  CaMOCTOATEJIbHOM  paboThI
00yUYaroIMXCA:

Hapsiny ¢ mpocnymmBaHueM JieKIUM M ydacTheM B 0OCyXAeHuW mpoOsieM Ha
NPaKTUUECKUX 3aHATUSX, yueOHBIA TulaH TIpefyCMaTpUBaeT 3aTpaTy OOYYarOIIUMHCS, KaK
TIpaBU/IO, OOJIBIIIETO YKC/Ia YaCOoB JIjIsi CAMOCTOSITE/IbHOUM PabOTHI.

Ota paboTta CKaa[piBaeTCsi W3 M3y4yeHUs] JIUTEpPAaTypbl, B TOM UKCIe B CBSI3U C
MO/IFOTOBKOM K MPAaKTUUECKHUM 3aHSITHSIM, BBITIOJIHEHUSI JPYTUX 3aZlaHUi Mperno/aBaTeris.

OCHOBHBIM 3/IEMEHTOM 3TOW pPabOThI SIB/ISIETCS UW3y4yeHHWe OCHOBHBIX —Pa3/iesioB
JVCLUI/IMHBI, COZleprKallieiicsi B MporpamMme Mo 3TOW AUCLIMITIMHE, C UCTIOb30BaHUEM 3amucei
JIeKLIWIA TiperiofiaBaTelisi, Beflyll[ero Kypc, 1 peKOMeHlyeMoi MporpamMmoii (a B psifie Cay4yaeB U
JIOTIOJTHUTE/THHO TIPeTio/iaBaTesieM) JIMTepaTypbl — yueOHUKOB M yueOHBIX 1T0coOuii, MoHorpaduit
Y CTaTel 1o OT/e/TbHbIM TIpobieMaM JaHHON HayKH.

[Mpuctynas K W3y4eHUIO TOW WIM WHOW TeMbl, BbIAeAsieMOW 10 TIpeJMeTHO-
CUCTeMaTU3UPOBAaHHOMY TPUHLIUITY, HY>KHO T10 OT/AeIbHOCTU U TMOoC/e/j0BaTe/lbHO PacCMOTPEeTh
KaX/IyI0 M3 YacTeld, U3 KOTOPbIX COCTOUT Tema. [Ipu u3yueHHM Kypca, oOyuaromyecs 10JDKHbI
yMeTb TO0/b30BaThCsl M HAyUHOW JIUTepaTypoM [jisi CaMOCTOSITe/IbHOW TMO/JTOTOBKU K 3aHSATHUSIM.
OOyuatomuecss Takke [JO/DKHbI HAyUWThCS, WCIIO/b3ysl pa3/MuHble Hay4yHble HCTOUHUKH,
rpaMOTHO C(hHOpPMHUPOBaTb W TIOATOTOBUTH CBOE HAyyHO OOOCHOBAaHHOE U JIOTHUECKH
HENPOTUBOPEUYMBOE BBICTYIJIEHME HAa TMPAaKTUUECKOM 3aHSTHMH, aHa/lW3UpOBaTb KOHKPETHbIe
¢dakTbl  OOIIECTBEHHOW JKM3HM, OCYILECTB/ISATh TPOTHO3 OTHOCUTETBHO  BO3MOXKHOTO
HarpaB/IeHUs] aHalM3a YKOHOMUYECKMX IpOLeccoB, (opMysvMpoBaTh W OOOCHOBBIBATH CBOE
MHeHHe.

be3 sicHOro MoOHMMaHUSI OCHOBHBIX TOHSTHN 0Opa30oBaTebHbIN TPOLECC YCI0XKHSIETCS.
Onsi noBeienuss 3¢dekTMBHOCTH 00y4yeHUs] HEeOOXOAWMO UCIIO/B30BaTh CYIIECTBYHOIIUE
TePMUHOJIOTMUECKHe CTIPABOYHUKU U TOJIKOBbIE CJIOBapU.

CrniiCoK BOTIPOCOB [ijIsi CAMOCTOSITe/IbHOM TO/ATOTOBKM K OMPOCaM Io TeMaM MpHUBeJieH B
paboueii mporpamMme Mo AUCLIATIIMHE B IT. 4.2.
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6. YueOHas tuTepaTypa U pecypchbl HH(POPMAIHOHHO-Te/IeKOMMYHHUKALIMOHHOM CeTH
"VIHTepHeT", BK/IIOUasi epeYeHb YUe0HO-MeTOAMYEeCKOro o0ecreueHus s
CaMOCTOATE/TbHOM PadoThI 00yUAOIMXCS 110 AUCI{HII/THHE

6.1. OcHoBHas UuTEepaTypa

1. Beiciiasg MaTeMaTHKa Zjisi 5KOHOMUUYECKOTO OakasaBpuarta: yueOHUK U TIPaKTUKyM /
Iog pes. npodeccopa H.III. Kpemepa. — M.: M3a-8o FOPAWT, 2016.

2. Kparkwuii Kypc Bbiciieid MaTeMaTvku: yueOonuk / K.B. Bangus [u ap.]. — M.: [lamkoB
u K, 2014. — 512 c. — DneKkTpoHHbIN pecypc: http:// www.iprbookshop.ru/14611

3. PyKoBOACTBO K pelleHHIO 3ajay II0 TeOpUM BEepOSITHOCTEHM W MaTeMaTH4eCKOU
cratuctuke / B.E. 'mypman. — M., 2013. — 404 c.

4. Teopus BeposiTHOCTeN U MaTemaTthueckast craTuctvka / B.E. I'mypman. — M., 2014. —

479 c.

6.2. lono/iHMTE/IbHAA JIMTepaTypa

1. I'mypman B.E. PykoBOACTBO K pelIeHMIO 3a7a4y II0 TeOPUHU BepOSTHOCTEU H
MaTeMaTUUeCKOM CTaTHCTHKe: yueOHoe rocobue: rpud MO. — 11-e u3f., nepepab. — M.: FOpaiir,
2010. - 404 c.

2. [opodeeBa A.B.Broiciiasi MaTemMaTHKa /Jijisi TYMaHUTapHbIX HarpaBjaeHud. COOpHUK
3amay: yueOHO-mipakTHueckoe nocobue / A.B. [Topodeesa. — 2-e u3z. — M.: FOpaiir, 2015. — 175
C. — ONeKTPOHHbIN pecypc: http://www.biblio-online.ru/thematic/?
136&id=urait.content.3AFE32FB-3738-456F-91D4-C6FE36729717&type=c_pub

3. Hapunbsnu A.C. Marematvka XXI — pajykanbHas cMeHa napagurmel. Mogess, a He
Anroput™m // Bonipocsl ¢punocopuu. —2011. — Ne 1. — C. 71-82.

4. Ouepk no ucropuu Teopuu BepositHocteli / b.B. 'nefienko. — 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-MeTOjuUeCKOe o0ecrieyeHre CaMOCTOSATE/TbHOH PaboThI

1. BpbicIias MaTeMaTHKa /1151 S)KOHOMUUECKHX CIel[uaJbHOCTel: yueOHUK U TIPaKTUKYM /
nog;, peji. mpodeccopa H.III. Kpemepa. — M.: 1T FOPAWT, 2011. — 909 c.

2. [HemupoBuu b.I1., Kyzapsisuer B.A. KpaTkuii Kypc BbiCIIeli MaTeMaTUKU: yueOHOe
nocobue s By30B. — M.: OOO «M31-Bo Actpenb»; 2011. — 655 c.

3. Kpemep H.III. Teopusi BeposiTHOCTel U MaTeMaTHUecKasl CTaTUCTHKA: YUeOHUK Ais
By30B. — M.: IOHUTU-JAHA, 2012. - 573 c.

4. MateMaTHKa /151 5KOHOMHUCTOB OT apU(PMeTHKH [0 SKOHOMETPUKHU: 0a30BbIi KypC /
nioz pen. ipod. H.III. Kpemepa. — 2-e u3z., mepepab. u fgor. — M.: «]1 FOpaiit», 2012. — 724 c.

6.4. HopmaTHBHbBIe NpaBoOBbIe JOKYMEHTbI

1. ®enepanbHbIi 3aK0H «O6 MHMOPMaLK, UHGOPMALIMOHHBIX TeXHOJIOTHSIX U O 3alllyTe
nHpopmaumu» (npuHAT ['ocynapcrBeHHoi dymoii 8.07.2006) Ne 149-P3// «Poccuiickas raseta»
ot 29.07.2006, Ne 165.

2. Pacnopspkenue mipaBuTenbctBa Poccum ot 24 pekabpsi 2013 roga Ne 2506-p o
KOHLIETL[MM pa3BUTUs MaTeMaTHuecKoro obpa3oBanusi B Poccuiickoit @eznepauyu. /»CobpaHue
3akoHogaTenbcTBa PD, 13.01.2014, Ne 2 (uvacts I) ct. 148.

3. O6 obpa3oBanuu B Poccutickoit ®enepauyn: PesepanbHbiii 3ak0H 0oT 29.12.2012
Ne273-®@3 (c nociefyOIUMUA U3MEHEeHUsSIMU U [I0TIOJIHEHUSIMU).

6.5. VInTepHeT-pecypchbl

1. Cucrema «['apaHT», mTpaBOBble 0a3bl POCCHUMCKOrO 3aKOHO/ATE/NbCTBA. PeXum

J0CTyrna: www.garant.ru



http://www.garant.ru/
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
http://www.iprbookshop.ru/14611
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2. O6mepoccuiickasi CeTb pacmpOCTpaHeHUs1 TMpaBoBoM WH(opmaiuu («KoHCynbTaHT
TUTIOC» ). PeXKuM flocTyra: www.consultant.ru

3. KoHctutynmu 3apybexkHbix cTpaH Pexxum poctymna: http:/worldconstitutions.ru

4. HaumoHassHasi 31eKTpoHHast 61bimoTeka. Pexkum pocTyma: http:/ www.rusneb.ru

5. OnektpoHHbIli (oHA Poccuiickodi HaiuoHanbHOW Oubmmoteku (PHB). Pexxum
jJocryna: http://leb.nlr.ru

6. DnekTpoHHast bubmioreka Poccuiickoii rocyapcrBenHoi 6ubmmoreku (PI'B). Pexxum
pJocryma: http://elibrary.rsl.ru/

7. Hayunasi anekrponHasi 6ubmioreka I'TIHTE (karanor I'ocygapcrBenHoit [Ty6mmaHoi
Hay4yHO-TexHU4eckoi bubnmorekn) Poccun. Pexxum poctymna: http://ellib.gpntb.ru/

8. Karanor Hayunoit bubsmorekn MI'Y. Pexxum goctyma: http://search.nbmgu.ru/search/

9. Hayunass  snekrtpoHHass  Oubsmoreka eLIBRARY.RU. Pexum  pgocryna:
http://www.elibrary.ru/

10. http://www.i-exam.ru/ FEguHbIii mOpTan UHTepHeT-TeCTUpPOBaHUsI B  cdepe
obpa3oBaHwUs

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

12. http://www.nlr.ru/ — Poccuiickas HaljuoHa/bHasi Oub/MoTeKa

13. https://H36.pd/ — HatrioHanbHasi 371eKTpoHHasi bubsimoreka

14. http://www.rsl.ru/ — Poccwuiickasi rocyjapcTBeHHast OubsmoTeka

15. http://econom.nsc.ru/jep/ BupTyanbHast 3KoHOMHUUeCKast OubimoTeka

16. http://www.searchengines.ru/ — brub/ioTeka MOUCKOBBIX CUCTEM

6.6. IHbIe NCTOUHUKH

1. l'enpman B.fl. PemeHue matematvyeckux 3ajau cpeactBamu Excel: mpakTukym:
yueOHUK 17151 By30B. — CI16.: TIUTEP, 2003. — 240 c.

2. MaremaTtuka: Marematuueckuid aHanus. [IuddepeHuyanbHble ypaBHeHUs. Teopust
BepOSITHOCTel. MaTteMaThuecKasi CTaTUCTHKA: yueOHO-MeTonueckoe mocobue / mog pen. A.H.
Hanuyna. — M.: U3n-so PAI'C, 2004. — 156 c.

3. MaTemaTHKO-CTaTUCTUYECKHe MEeTOJbl B SMIUPUUYECKUX COLIMAIbHO-3KOHOMUYECKUX
uccnenopanusx / LH. dybuHa. — M., 2010. — 416 c.

4. Maremaruueckasi JIoTHKa. [IckpeTHass Maremartuka. JIuHeliHass anrebpa: ydeOGHO-
MeTo/[iudyeckoe rmocobue 1o mMatemarrke / mof, pea. A.H. lanuyna. — M.: M3a-Bo PAT'C, 2004. —
102 c.

7. MaTepua/ibHO-TeXHHYecKas 0a3a, nHGopMaIHOHHbIE TeXHO/I0THH, MPOrpaMMHOe
o0ecrnieueHue ¥ MHGOPMaLOHHBIE CIPABOYHbIE CUCTEMbI

[nsi mpoBesieHUsi 3aHATHN T0 JUCLUIUIMHE HeoOXOAWMMO Ciiefyroiiee MaTephaabHO-
TeXHUUeCcKoe obecrieueHue: yueOHble ayIWTOPUU [l TIPOBeJEHUS] 3aHSTUM JIEKIMOHHOTO M
CeMMHApCKOro TWIMA, TPYNMOBbIX U WHAWBU/YaJbHBIX KOHCY/bTalL[Mi, TEeKYIero KOHTPOJS U
MIPOMEe)KYTOYHOM aTTecTalyH, IOMeIleHus /ISl CaMOCTOSITe/TbHOM paboThI.

[Tporpammuoe obecrieuenve: Microsoft Windows 10 LTSB 1607, Microsoft Office
Professional 2016.

WnadopmanmonHble cripaBouHble cucTembl: HayuHas Oubmioreka PAHXwuI'C. URL:
http://lib.ranepa.ru/; Hayunas 3/IeKTPOHHas o6ubnmoTeka eLibrary.ru. URL:
http://elibrary.ru/defaultx.asp; HaiuonaneHast 3/mekTpoHHass Oubmmoreka. URL: www.nns.ru;
Poccuiickas rocygapctBeHHass Oubmoreka. URL: www.rsl.ru; Poccuiickass HaljdoHa/ibHast
oubmioreka. URL: www.nnir.ru; OnektpoHHasi  Oubmuoreka  Grebennikon.  URL:
http://grebennikon.ru/; 3OnekTpoHHO-OMOMMOTEeUHass cucTeMa WM3parenbctBa «JlaHb». URL:
http://e Janbook.com; DnexrpoHHO-61bMMOTeuHast cuctema FOPAMT. URL: http://www.biblio-
online.ru/; SnekrpoHHo-6ubMMoTeyHast cucremMa O5C IPRBOOKS: http://iprbookshop.ru/.

Basbl fjaHHbIX:

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



http://www.bloomberg.com/
http://iprbookshop.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://e.lanbook.com/
http://grebennikon.ru/
http://www.nnir.ru/
http://www.rsl.ru/
http://www.nns.ru/
http://elibrary.ru/defaultx.asp
http://lib.ranepa.ru/
http://www.searchengines.ru/
http://econom.nsc.ru/jep/
http://www.rsl.ru/
http://www.nlr.ru/
http://bankzadach.ru/
http://www.i-exam.ru/
http://www.elibrary.ru/
http://search.nbmgu.ru/search/
http://ellib.gpntb.ru/
http://elibrary.rsl.ru/
http://leb.nlr.ru/
http://www.rusneb.ru/
http://worldconstitutions.ru/
http://www.consultant.ru/
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Komnanus "Emerging Markets Information Service" EMIS: http://www.securities.com

VHdopmalMoHHBIM pecypc M0 MHPOBOM 3KOHOMHKe KommaHuu International Monetary
Fund (IMF) / MexayHapogHoro BamotHoro ®onza: http://www.elibrary.imf.org

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

Cucrema npodeccroHa/NIbHOTO aHau3a PhIHKOB M KoMraHuii «Criapk»: http://www.spark-
interfax.ru/



http://www.spark-interfax.ru/
http://www.spark-interfax.ru/
http://cbonds.ru/
http://www.elibrary.imf.org/
http://www.securities.com/
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