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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuumimmaa «9KOHOMUYECKHI aHAJIN3 CUCTEM MAacCOBOTO OOCTYXHBAHHUS» OTHOCHUTCS K
JUCIUIUIMHAM 4YacTd, (opMHUpyeMOW ydacTHHKaMu oOpa3oBaTelbHBIX OTHOIIEHUH, bioka 1.
JuctimimHbl (MOAYIIH) MOTYJISl CIICHUATBHBIX Pa3/IesoB MPEIMETHOW 00acT y4eOHOTO IIaHa
OCHOBHOI TmpodeccHoHaNbHOW 00pa30BaTENbHON MPOrpaMMbl  BBICHIETO OOpa3OBaHUS —
nporpaMMbl  OakajiaBpuaTa 10 HampaBiaeHuto 1noarotoBku  44.03.05 Ilemarormueckoe
obpazoBanue (¢ aByMs  NpoQWISIMH  TOATOTOBKH),  HANPABJICHHOCTb  (MPOQHIIb)
o0pa3oBaTenbHON NMporpaMmbl «MaremaTuka. DKOHOMHKA», OYHON (POpMBI 00yUeHUs, SBISETCS
JTUCIUILIMHOM 10 BBIOOpY.

JlucuuiuiiHa ONMpaeTcss Ha pe3ynbTaThl 0O0yueHHs, CQOpPMHUpPOBAHHBIE B paMKax
TUCIUIUIMH U TpakTuk: Aunrebpa, Maremaruueckuil ananu3, Martemartuyeckasi JIOTHKA,
BBenenue B 3KOHOMUK-MAaTEMATHYECKOE MOJICIUPOBAHUE, MaTeMaTUYECKUIl aHallu3 B Makpo U
MUKPOIKOHOMHUKE, AHaIN3 SKOHOMUKO-MATEMATHYECKUX 3aBUCUMOCTEH, MaTeMaTH4YeCKue
METOJIbI TEOPUW TPHUHSATHUS PEIICHWH, YdueOHas MpakTUKa IO MareMaruke, JluHammueckue
CHUCTEMBI B 3KOHOMUKE, Teopus Urp B pUCK-MEHEHKMEHTE

Pe3ynbrarthl u3ydeHUs AMCIUIUIMHBI SIBJISIOTCS OCHOBOW ISl MPOXOXKACHHUS TPAKTHUK:
Hayuno-uccnenoBatenbckas padora, [loarotoBka k cjade u caya rocyJapcTBEHHOTO YK3aMeHa,
BrinonHenue u 3ammTa BbIMTYCKHOW KBaTU(DUKAITMOHHOW paboOTHI.

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHHs (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHHUILIAHE

Leabo OCBOGHHSA ITUCHHUIUIMHBI TMOATOTOBKA YYHTENS K MPENoJaBaHUIO IPEIMETOB
«MaTeMaTUKa» U «IKOHOMHKa» Kak B 00I1e00pa3oBaTeNbHBIX KJlaccax, TaK M B KJaccax ¢
yrayOJIeHHBIM H3y4Y€HUEM MaTeMAaTUKH, & TAKXKe C OJIapCHHBIMU JIETbMHU.

3agaveili OCBOGHMSI AMCUMIUIMHBI SIBJISETCS 3aKpelJIeCHUE YMEHUN peliarh 3ajayu
MOBBIIICHHOTO YPOBHS CIIO)KHOCTH IIKOJBHOIO Kypca MaTeMaTHKH, YMEHHUS JIOTUYECKU
TPaMOTHO pacCyXkaaTh, CTPOUTH CTPOTHE MaTEMAaTUYECKHE I0Ka3aTeNbCTBA, (POPMUPOBAHUE
MPEACTABICHUIN O MEXIUCIUIIIMHAPHBIX CBA35X, O POJIU MATEMATUKH B SKOHOMHUKE.

B pesynbrare ocBOeHHsI TpOrpaMMbl OOYYaroIIMiiCs AOKEH OBJIAETh CIEAYIOIIMMHU
pesyiapTaTamMu oOydeHus (B TaOJWIle TIPEACTABICHO COOTHECEHHWE O0pa3oBaTEIbHBIX
PE3yNbTAaTOB O0YUYEHHS MO AUCIUILINHE C MHANKATOPAMH TOCTHKEHHUS KOMIIETEHIINHN )

Komnerenmus u OO6pa3zoBaTenbHBIE PE3YIbTAThI TUCIUTLTHHBI

VHJIUKATOPHI €€ (aTamsl popMHUpOBaHUS AUCHIUTUIHHBI)

JOOCTUXKEHHUA B 3Haer yMeeT BIIAJIEET

TV CITATIITNHE

VYK-1. Criocoben OP-1. 3naer MeToabl OP-2 Ymeer OP-3 Bnazeer
OCYILIECTBJIATD ITOUCK, KPUTUYECKOTO aHAJIM3a | IPUMEHSTD HaBbIKaMU pediiekchu
KPUTUYECKHUI aHAU3 U | U CHHTE3a CHUCTEMHBIN ITOJIXOM TI0 TIOBOY
cUHTe3 uHhOopMaIuHy, uH(pOpMALTUH JUTS PELLEHUS COOCTBEHHOM 1 Ty>KOM
MIPUMEHSTh CHCTEMHBIN TIOCTaBJICHHBIX 3a7a4 | MBICIIMTEJILHOMI
MOAXOJ ISl PELIEHUS JICITEITHLHOCTH

MIOCTAaBJICHHBIX 331249
VK-1.2. Ilpumenser
jgorudeckue Gopmsl 1
IpoIeTyphl, CIIOCOOEH
K peQIIeKCHH 110
MOBOJTy COOCTBEHHOI U
Yy’KON MBICIIUTEIILHON
NeSITETIbHOCTH.




ITIK-1. Ciocoben OP-4. 3naer posb u OP-6 ymeer OP-7 Bnageer
OCBaMBaTh U MECTO MaTeMaTUKU B | OCYIIECTBIISITh OTOOp | JeiicTBHEM
HCIIOJIb30BATh o0111Ieli KapTHHE y4eGHOro MPOEKTUPOBAHUS
TEOPETUYECKUE HAaY4HOI'O 3HaHUS; COJICP)KAHUSI JUTA €70 | PasiIMYHBIX (GOpM
3HAHUS U OP-5. 3naer peam3anum B YUeOHBIX 3aHSATHH,
IIPaKTUYECKHE CTPYKTYpY, COCTaB U pazmuHbBIX popmax OP-8 Bnaneer
YMEHHUSI 1 HaBbIKU B TMJAKTUYECKUE o0y4deHus B HaBBIKOM ITPUMEHEHUS
MIPEeIMETHOM ©IMHHLIBI COJCPXKAHHUSA | COOTBETCTBUH C Pa3IMYHBIX METOMOB,
o0jactu npu IIKOJILHOTO Kypca COBPEMEHHBIMU MPUEMOB U
perleHnu MaTeMaTHKH. TpeOOBAHUAMH K TEXHOJIOTHIA B
po¢eCCHOHATBHBIX 00pa3zoBaHUIO. 00y4YeHUH

3a1a4. MaTeMaTuKe.
[IK-1.1. 3naer

CTPYKTYpY, COCTaB U

TUIaKTHYECKUE

€ IMHHIIBI

MpeAMETHON

obacTu

(mpenosiaBaeMoro

MpeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBISATH OTOOP

y4eOHOTO

COJIep>KaHusl AJIs €ro

peau3anuu B

pa3IuyuHbIX (hopMax

oOydeHus B

COOTBETCTBHUH C

TpeOOBaHUSIMHU

dI'0C OO.

[1K-3. Criocoben OP-9. 3naer OP-11 Ymeer OP-13. Bnageer
dbopmupoBath XapPaKTEPUCTHKY OKa3bIBaTh HaBBIKAMHU
Pa3BHUBAIONIYIO JIMYHOCTHBIX, MeJArOTUIECKYIO OpraHu3aluK U
o0pa3oBaTeNbHYyIO MIPEIMETHBIX U TIO/IICPKKY TIPOBEICHHS 3aHSTHIA C
cpeny Juis MeTarpeIMETHbIX o0ydarommmcs B UCTIONIb30BaHUEM
JOCTUKEHHS PE3yIbTaTOB B 3aBHCHMOCTH OT X BO3MOXKHOCTEH
JTUYHOCTHBIX, KOHTEKCTe 00y4eHusi | 0Opa3oBaTeIbHBIX 00pazoBaTebHON
MPEeIMETHBIX U MaTeMaTHKe; pe3yabTaToB, Cpenbl st
METanpeaMETHBIX OP-10. 3naer OP-12 Ymeer JOCTHKEHUS
pE3yJIBTAaTOB 0COOEHHOCTH OpraHU30BbIBATH 00pa3oBaTEebHbIX
oOyueHus VHTETpalyu y4eOHBI Tporiecc ¢ pE3YyNbTaTOB U
cpeacTBaMu y4eOHBIX IPEAMETOB | HCIIOJIb30BaHUEM obecrieueHust KayecTBa
MIPETI0IaBAEMbIX JUTsl OpraHn3alviu BO3MOKHOCTEH y4ueOHO-

y4eOHBIX PEAMETOB. | Pa3HBIX CIIOCOOOB o0pazoBaTesbHON BOCIIUTATEIHEHOTO
[IK-3.1. Bnaneer yueOHOM Cpeapl U pa3BUTHSL | TIPOLIECCA CPEICTBAMU
criocobamu JeSTEIILHOCTH. WHTEpeca K MaTeMaTHKH.
WHTETpaIuN TIPE/IMETY B paMKax

y4eOHBIX TPEAMETOB YPOUHOH U

TUTSL OpTaHU3AIH BHEYPOYHOU

pa3BHUBArONICH JeSTEIILHOCTH.

yaeOHOU

ACATCIIBHOCTHU




(uccemoBaTeIbCKOM,
IIPOECKTHOM,

TPYIIIOBOH U Jp.).

2. O0beM TUCHUILTHHBI B 324€THBIX eIUHULAX C YKA3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIJIEJIEHHBIX HA KOHTAKTHYI0 padoTy o0yyawmmxcsi ¢ npenogasaresieM (1o
BH/IaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSAITEJIbHYI0 padoTy 00yUaroumuxcst
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3. Conep:xxaHue THCHUILUIUHBI, CTPYKTYPHPOBAaHHOE 1O TeMaM (pa3aejiaM) ¢ yKa3aHHeM

OTBCJICHHOI'0 HA HUX KOJIN4YE€CTBA AaKAACMUYC€CKUX YaCOB U BU/10B y‘lGﬁHLIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHn020 Ha HUX KOIUUECMEA AKAOEMUUECKUX YACO8 U
61008 yUEeOHBIX 3aHAMUIL
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Cnyyalinble pouecchl 1 nenu MapkoBa ) 4 ) 10
CucreMbl MaccoBOT0 0OCITYKUBAaHUS C OTKa3aMHU. 6 8 ) 10
CucTeMbl MacCOBOTO OOCTYXUBaHUS C OYEpEAIMU 4 10 ) 7
3aMKHYTbIE€ CHCTEMBI MAacCOBOIO OOCHy>KUBaHHs (B 6 8 ) 6
pamMKax OJHOW OpraHHU3aIIH)
DK3amMeH ) ) ) 27




Bcero mo aucuumniinHe: 18 30 - 60

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OucCUunIuHbl

1. Cnyuaiinsle npornecchl 1 nenu Mapkosa
CrnyvaiiHple TPOLECCH MX KJIACCH(HUKAIMA M OCHOBHBIC XapaKTEPUCTHKH, TOTOKU C
nocieneiicteueM W 0e3 MOCIEeNeHCTBHS, CTAlllOHAPHBIE W PETYIsSpHbIE TOTOKH,
MPOLIECCH C TUCKPETHBIM U HEMpPEephIBHBIM BpeMeHeM. MIHTEeHCHBHOCTH MOTOKOB. Llenu
MapxkoBa. ['paduueckoe mnpencraBieHue Ieneid MapkoBa W OINHUCAHHE C ITOMOIIBIO
ypaBHeHUU. MarpuyHoe omnucanue MapkoBckux mporeccoB. MuTepaktuBHas Qopma:
IpyNIoBasi TUCKYCCHS

2. CucreMbl MacCOBOro 00CITY)KMBaHUS C OTKa3aMH,
Knaccugukanus cucteM MaccoBOro OOCITy>KHBaHHS. YCTaHOBHUBIIHICS PEXHUM PaOOTHI
cucteMbl U mepexoaHblid nepuon. Kanansl oOcimyxkuBaHus. VHTEHCUBHOCTH MOTOKa
3a5iBOK M TIOTOKa OOCIy)KMBAaHUW, MeTOAbl HX oOneHKH.  Cucrembl MaccoBOro
oOciyxuBanust ¢ oTkazamu. Cucrtemsl, TpeOyromue OOJBIIOrO  KOJIMYECTBA
COTPYIHUKOB, BBINOJHSIOIIMX  OJMHAKOBble paboThl. VHTEHCUBHOCTH  IOTOKA
BbINOJIHEHUsT pabot. IlonsTHe o0 mnpoctoe M ymylieHHOW Beiroge. OnpezencHue
BEPOATHOCTH MpPOCTOs, AOCONIOTHOM M OTHOCUTEJIBHOM MPOIYCKHOW CHOCOOHOCTH
CHCTEMBI, CPEJJHETO YHUCJIA 3aHATHIX KaHaoB. UyBCTBUTEIBHOCTh CUCTEM C OTKa3aMH K
pacIIMPEHUI0 WIM COKpPALIECHUIO ITaTa. MareMaTH4eCKHE METOJAbl MPOTrHO3UPOBAHUS
PEHTA0EIbHOCTH NPOLEAYP PACIIMPEHUs WIM COKPALEHMs IITaTa B TAKMX CUCTEMax.
WutepaktuBHas Gopma: paboTa B MUKPOTPYIIIax.
3. CucteMbl MacCOBOro 00CIYKMBAHUS C OUYEpEIMU
CucTeMbl MaCCOBOTO 0OCITYKUBaHUS ¢ ouepesaMu (oxumaanneM). OIeHKH pa3yMHOU
IIPOJOJDKUTEIBHOCTH OUEPEIU U Pa3yMHOTr0 BpeMeHH oxuaannsa. CucremMsl ¢
OTpaHMYEHHON U HEOTPAHUUYEHHOU ouepeiblo. CHCTEMBI C TPUOPUTETHBIM
00CTyKMBaHUEM OTAENbHBIX KIMEHTOB. Onpeenenne cpeHei IIMHbI Ouepeu U
CPEIHETO BPEMEHU 0’KMJIaHUS B IIPOEKTUPYEMON cucteme. UyBCTBUTEIBHOCTD CUCTEM C
OKHJaHUEM (0Uepeibl0) K pacIIMpPeHHI0 WM COKpALeHHIo 1TaTta. MaremaTHieckue
METO/bI IPOTHO3UPOBAHUS PEHTAOEIBHOCTH MPOLEAYP PACLIIMPEHHSI UM COKpAIEHUS
niTata B Takux cucreMax. HTepakTuBHas popma: pabota B MUKpOrpynmnax
4. 3aMKHYTbIE CUCTEMbI MACCOBOTO 0OCTYXKMBaHUA (B paMKaxX OJHOM OpraHU3aIlum)
[ToHsATHS O 3aMKHYTBIX M OTKPBITBIX CHUCTEMaX MaccoBOro ooOcnyxkuBaHus. llpumepst
3aMKHYTBIX CUCTEM (CHCTEMBI IO PEMOHTY BBIXOJSIIETO U3 CTPOSI 000PYAOBAaHUS B OT/AEIBHO
B3STOM OpraHM3alMM, TapaHTHiiHOe oOciyxuBanue). [lapamerpel 3(QexkTuBHOCTH
PEMOHTHOTO cepBHca. YyBCTBUTENBHOCTh TAKUX CHUCTEM K PACIIMPEHMIO WM COKPAIECHHIO
mrara. MareMatnyeckue  METOJbl  MPOTHO3UPOBAHUS  PEHTAOENBHOCTH  MPOLELYP
pacuIMpeHust WIM COKpAIlleHUs IITaTa B TaKuX cuctemax. MHrepakTuBHas ¢opma: pabora B
MUKpOTrpyImnax

4. TlepedyeHb Yy4eOHO-MeTOAUYECKOI0 oOOecHeYeHHs] [JIsl CAMOCTOSITeJIbHOW PadoThl
00y4aoImMXCcH M0 JUCUMUIIIIMHE

CamocTosTenbHas paboTa CTYACHTOB SBJSETCSI 0c000i Gpopmoii opraHu3ai y4eoGHOro
npoliecca, MpPEICTaBIsIomas CcoOOH  IUIAHMPYeMYIO, IO3HABaTeNbHO, OPraHMW3alOHHO |
MECTOANMYCCKHU HaIpaBIIEMYIO ACATCIBHOCTb CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHEC
KOHKPETHOTO  pe3yJbTara, OCYIIECTBIsIEMYyl0 0e3 MpsAMOH  TOMOIIM  IpernojgaBaTess.
CamocrosiTenbHas padoTa CTYAEHTOB SIBISICTCS COCTAaBHOM 4acThlO y4eOHOW pabOTHI M MMeEeT




LENIBI0 3aKpeIyIeHUe W yriyOJeHue MOJyYeHHBIX 3HAaHUM M HABBIKOB, IMOMCK U MPHOOpETeHHE
HOBBIX 3HAHUH, a TAK)Ke BHIITOJHEHUE YUCOHBIX 3aJaHNH, TOJTOTOBKY K HMPEACTOSIINM 3aHATHSIM
u 9Kk3ameHy. OHa TmpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JIOKJIaJI0B, BBIIIOJHEHUE TBOPYECKUX, WHIMBHUIYaTbHBIX 33/IaHHH B COOTBETCTBHU C y4eOHOM
IpOTpaMMOil (TEMaTHYECKUM IIIAHOM U3YUYCHHS AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOXeT OBITh NpeUIoKeHa IpernojaBaTeleM WM W30paHa caMHM CTYASHTOM, HO MaTepHhall
BBICTYIUICHUSI HE JOJDKEH NyOJIMpoBaTh JIGKIMOHHBIA Martepuai. PedepartuBHbI MaTepuan
CIy)KHUT JOTOJIHUTEIbHOW MH(pOopManueil s paboThl Ha MPAKTUYECKUX 3aHATHAX. OCHOBHas
IeJIb JAHHOTO BHa pabOThI COCTOUT B O0YYEHHH CTYACHTOB METOJIaM CaMOCTOSITETILHON pabOThI
¢ y4eOHBIM MaTepuanoM. s MOJIHOTHI YCBOSHHUS TEM, BHIHECEHHBIX B MPAKTUYECKHUE 3aHSTHA,
Tpebyercst pabora ¢ mepBoucTouHMKaMu. Kypc mpemycMaTpuBaeT cCaMOCTOSATENIBHYIO paboTy
CTYZIEHTOB CO CIICIMAIbHOW JsuTeparypoil. Cieqyer OTMETUTh, YTO CaMOCTOSTENbHAs padoTa
CTYACHTOB PE3yJIbTaTHBHA JIMIIb TOTJa, KOT/Ia OHA BBIOIHACTCS CUCTEMATUYECKH, IITAHOMEPHO
¥ [IeJICHAINPABIICHHO.

3amaHus  JUIE  CaMOCTOSITENBHOM  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXOMMBIX TEPMHUHOB M TOHATHH 1O mpobiemMaTuke Kypca. OHHM HalenMBalOT Ha
IPAKTUYECKYIO0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepualia, HOUCK OuOaumorpaduueckoro
MaTepHaja 1 JIEeKTPOHHBIX MCTOYHUKOB MH(OpMALUY, WUTIOCTPATUBHBIX MaTE€pUaIoB. 3aJaHus
[0 CaMOCTOSITEIPHOH paboTe HaroTCs IO TeMaM, KOTOpble TpeOYyIOT OTOJHUTEIHHON
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOSATENBHOW pPAabOTHI CTYAEHTOB MO AMCUUIUIMHE BKIIIOYAET
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSATENFHYIO paOOTy CTYAEHTOB B TEYEHHE CEMECTPa.

AyIuTOpHAs CaMOCTOSTENbHAS padoTa OCYIIECTBISIETCS. B ()OPME BBITIOJTHEHHUS TECTOBBIX
3aJaHUi, Keic-33/1a4, THCBMEHHBIX MPOBEPOYHBIX padOT IO JUCHUILIHHE. AyIUTOpHAS
caMmocTosATeNnbHas paboTa obecrieyeHa 0a30l TECTOBBIX MAaTEPUANIOB, Keic-3a1ad IO pasjenam
JMCIUTIIHHBL.

BreaynutopHas camocTosiTenibHas paboTa ocymiecTBisieTcs B hopmax:

- IOJITOTOBKH K YCTHBIM JOKJIa/1aM;
- TOJITOTOBKA K 3aII[UTE TIPOEKTA;
- peleHue 3a1ay 1o JUCUILTUHE.

OC-1. CamocrosiTesqbHasi padora

IIpuMepHbBIN BapUaHT.

1. B tabnuie npuBeAcHBI JaHHBIE O KOJUYECTBE KIMEHTOB, OOCITY>KEHHBIX B TCUCHHE
yaca JABYMs CHEIHAIUCTaMU (M3MEpPEHUs MPOBOJIWINCH MNATh AHEUW moapsna).. [Ipoeputh
TUIIOTE3Y O JOCTOBEPHOCTHU PA3JIMYHIL

ITepBslii cienuanucT 7 12 10 3 7

Bropoii cnennanuct 25 27 22 20 20

2. Ha xomMyTatop ¢ 3 KaHaJlaMM IOCTYMaeT MOTOK 3asiBOK (B cpelHEM 2 3asBKU B
MHUHYTY), CPEeIHss MPOJODKUTEIBHOCTh Pa3roBopa — 2 MUHYTHL. Eciii Bce KaHaIbl 3aHATHI, TO
3asBKa noJyryyaeT oTtka3. CocTaBbTe cXeMy MEepeX00B U HaWUTE BEPOSITHOCTH BCEX BO3MOMKHBIX
COCTOSIHUM JJIs1 CUCTeMbl, padoTarolleil B yCTAaHOBMBIIEMCS DPEXHME, a TaKKe BEpOSATHOCTh
OTKa3a, CpEJHEe YHCIO 3aHATHIX KaHAJIOB, a0COJIOTHYIO W OTHOCHTEIbHYIO MPOIYCKHYIO
CHOCOOHOCTH CHUCTEMBI.

OC-2. I'pynnoBoe HHTEPAKTHBHOE 3a/IaHHE.
CryneHTsl pa30uBalOTCS Ha MUKPOTPYyNIbl 10 3-4 yenoBeka B 3aBUCHMOCTH OT KOJUYECTBA
CTYJIEHTOB B TPYIINeE, U MOJYYalOT 33JaHie pa3padoTaTh MIaH-KOHCIIEKT MPOCBETUTEIHCKOTO
HJIN pa3BJICKATCIBHOI'O MEPOIPUATHS 110 TEMATUKE TUHAMHWYCCKOT'O ITPOrpaMMHUpPOBaHUA
[IpumepHBbI€ TEMBI:




1. MaTeMaTtnueckre METO/Ibl B YMEHBIIIEHUH OUYepeaei

2. Kak onpenenuTh YMCII0 KaHAIOB CBA3H, YTOOBI K HAM MOXHO OBLITO JO3BOHHUTHCS
3. Onpexnenenue yncina o0CYKHUBAIOIIUX U PEMOHTUPYIOIIUX 000pyI0BaHHE

4. MaremMaTHYECKOE MOJICIIMPOBAHUE JICSITEIBHOCTH CyliepMapKeTa

5. Marematn4eckoe MOACTHUPOBaHKE JACATCILHOCTH OCH303aIIPaBOYHOI CTAHIUH.

OC-3. KonrpoJubHasi pabora
IIpumepHbIii BApHAHT:
1. Ha myHKT cBs3M ¢ IByMsI KaHaJaMHU IIOCTYIAET TOTOK 3BOHKOB (B CpeiHeM 4 3BOHKA B
MUHYTY), CPEJIHsS IPOJOJDKUTENBLHOCTD pasroBopa — 0.5 MuHyTsl. Eciiu 00a kaHasia 3aHATHI,
3asBKa I10Jy4acT OTKa3.

a)COCTaBUTh CXEMY IIEPEXOJIOB U cucTeMy ypaBHeHul KoimMoroposa-Opianra

0)Haiitu po, p1, p2 A7 cucTeMBbI, paboTarolIel B yCTAHOBUBILIEMCS PEKUME, a TAKKE
BEPOATHOCTb OTKAa3a U CPETHEE YUCIIO 3aHATHIX KaHAJIOB.

2. B mara3uH ¢ JByMsl KaccaMy 3aXOJHT B CpeAHEM 3 MOKynarTess 3a 2 MUHYTBI, CPEHEE BpeMs]
oOciyxuBaHus Y2 MUHYThI. ONpeneanTb BEPOSITHOCTh IPOCTOS, CPEIHIO0 JUIMHY O4epeaH,
cpeHee BpeMs, IPOBOAUMOE MOKYIATEIEM B OUEPE/IH.

OC-4. UnpuBuayaibHoOe TBOpYECKoe 3a/1aHue
Pa3paboTtaTh nporpammy 3JIeKTUBHOTO Kypca I10 3a/laHHbIM TeMaM Kypca
Ilpumepnovie memot
1. TlIpencraBnenue maTpul rpadamu u rpadoB MaTpuLaMU
2. CucteMbl MacCOBOTO OOCTY)KMBAaHUS C IPHOPUTETAMHU
3. I'padsl 1 ux npuMeHeHHEe B COCTABIECHUH PACIIUCAaHUN
4. CucreMbl MacCOBOr0 0OCITYKHBAaHHUS, HE ONUCHIBAEMbIE MPOCTEUITUMU TOTOKAMHU
5. MarpuuHble Urppl M HMX TPUMEHEHHE B aHAJIW3€ AaHTarOHUCTUYECKUX CHUTYalUi.
OnpeneneHys HaMITy4IlIEro MecTa CTPOUTENILCTBA CylIEpMapKETa.
Monens JIeoHTbeBa peHTA0EIBHOCTH.
7. Teopust urp U ee NPAKTHUUECKHUE TNPUIOKEHHS JJI MPOTHO3UPOBAHUSA NE€ATEIbHOCTU
KOHKYPEHTOB
8. Meroasl OUHAMHYECKOTO MPOTPAMMHPOBAaHUS B ONHCAaHUM CHCTEM MAacCOBOTO
00CITy’)KHUBaHUS

S

Jlna camocmosamenvhoil n0020moeKu K 3aHAMUAM RO OUCUUNIUHE DEKOMEHOYemCcs
UCNOb308aMb YUEOHO-MeMOoOUYecKue Mamepuavl:

1. Teopust BepoSITHOCTEH € 3JIeMEHTAaMH MAaTEMaTU4YECKOW CTAaTHUCTUKH M aHAJIM3a CHUCTEM
MaccoBoro oocnyxxuBanus. Yactb 2. Marematudeckas CTaTUCTHKA. DJIEMEHTHl TEOPUH
CIIy4aifHBIX MPOILIECCOB M TEOPUH MAacCOBOrO OOCHyXHBaHHUS. YueOHoe mocobue s
CTYZICHTOB CIEIHAIbHOCTH «YTpaBiieHue mnepcoHaaom» / coct. H.A. Bonkxosa, H.B.
I'myxoBa. — YuesHosck: Yal'TIY, 2010. - 76 c.

2. UccnenoBanue onepanuii 1 MaTeMaTHUECKUE MOJAETH B 3KOHOMUKe. JIabopaTopHble pabOThI
JUISL CTYJIGHTOB CIICIIHAIBHOCTU «YTIPaBJICHUE TIEPCOHATIOMY: Y4eOHO-METOInYecKoe mocoodue /
cocrasurens H.B. I'myxoBa. — YnbsHosek: Yal'TIY, 2009. — 44 c.

3. I'myxoa H.B. Meroasl onTUMH3AIMU WCIIOJB30BAHUS TPYAOBBIX pPeCcypcoB. YdeOHOE
nocobue. — Yapgaosck, PI'BOY BO, 2017. — 50 c.

4. T'nyxosa H.B. Teopus npunsarus pemenuii: yaedHoe nocoodue. / I'myxosa H.B. — YibsHOBCK:

®OI'BOY BO «YuI'TIY um. U.H. Viueanosay, 2017. — 48 c.



5. IlpumepHble OLIEHOYHbIE MaTepHAJbI /Ui MPOBedeHHs TeKYyIlero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOYHOM aTTeCTAlNH 00y4aI0IMXCH M0 IMCHHUILTHHE

Opranusanus 1 NpoBe/ieHUe aTTeCTAllMH CTyAeHTa

®OI'OC BO B COOTBETCTBMM C MNPHUHIUIIAMH bBOJIOHCKOTrO mponecca OpUEHTUPOBAHBI
PEUMYIIECTBEHHO HE Ha cOooOIIeHne 00ydaromeMycs KOMILIEKCa TEOPETUYECKUX 3HAHWU, HO
Ha BBIPAOOTKY y OakajnaBpa KOMIETEHIIM — AMHAMUYECKOro Habopa 3HaHUHM, YMEHU, HABBIKOB
U JIMYHOCTHBIX KAayeCTB, KOTOPbIE MO3BOJAT BBINIYCKHHMKY CTaTh KOHKYPEHTOCIOCOOHBIM Ha
PBIHKE TPYJa U YCHEIIHO NMPOPECCUOHANBHO PEaTN30BbIBATHCS.

B nporuecce onenku 0akanaBpoB HEOOXOIUMO UCHOJB3YIOTCS KaK TPAaJULMOHHBIE, TaK U
WHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBbI KOHTpOJsA. [Ipu 3TOM MOCTENEHHO TpaaUIIMOHHBIE
CPEICTBAa COBEPUICHCTBYIOTCS B pYCil€ KOMIIETEHTHOCTHOIO IIOJX0Ja, a HWHHOBAaLMOHHbIE
CpEIICTBA aIalITUPOBAHBI JIJIs1 TOBCEMECTHOTO MPUMEHEHHSI B POCCUICKON BY30BCKOI MPAKTHKE.

Leapr mpoBeneHnsi arrecTallMid — IPOBEpPKAa OCBOEHHUS 0OPa30BATEIbHOW IMPOTPAMMBbI
JTUCIUILIMHBI-IPAKTUKYMa yepe3 chopMUPOBAHHOCTH 00Pa30BATENIbHBIX PE3YIbTATOB.

IIpome:xyTouHasi aTTecTalusl OCYLIECTBISIETCd B KOHLE CEMECTpa U 3aBEpILIACT
W3YyYeHHUE AUCHMIUIUHBI, MOMOTaeT OICHUTh KpPYMHBbIE COBOKYMHOCTH 3HAHUW U YMEHUH,
(dopMUpOBaHUE ONPEACIEHHBIX KOMIIETEHIINH.

OIEHOYHBIMH ~ CPEJICTBAMU TEKYIIECTO OICHWBAHMS SBJSIFOTCS: JOKJIAQA, TECTBHI II0
TEOPETUYCCKHM BOMPOCAaM JIUCHUIUIMHBI, 3alUTa NPaKTUYeCKuX padbor u T.m. KOHTPOIb
YCBOCHHS Marepuajia BEICTCS PEryJsIpHO B TEYCHHE BCEro CEMECTpa Ha MPAKTHYCCKHX
(ceMHHApPCKUX, TA0OPATOPHBIX ) 3aHATHSIX.

No CPEACTBA OLUEHUBAHUSA, OO6pa3zoBaTenbHbIC
n/m UCIOJIb3YEMbIE I TEKYIIETO OL[CHUBAHUS pe3yNbTaThl JUCIUILINHBL
nokasaressi pOpMHUPOBAHUSI KOMIIETEHLIUU
OuneHo4HbIe CpeacTBa A1 TEKYIIEH OP-1. 3Haer METOABI KPUTHUIECKOTO
arrecTaluu aHaJIM3a U CUHTE3a UHPOpMaIUH

OC-1 CamocrosTenbHas paboTa OP-2 YMeeT NpUMEHSTh CHCTEMHBIIt
OC-2. UnTepakTuBHOE 3a1anue. [lenoBas urpa. | MOAXOMX UL PEIICHUS MOCTABICHHbBIX
OC-3. KonutponbHas paboTa samaq

OC-4. VnmButyansHoe TBopueckoe 3aqanne | OP-3 Briajieet Hapbikamu pediexcru

Oueno4nbIe CPeACcTBa Al MpoMeKyTounoi | 10 TTOBOIY CO(?CTBGHHOH 1 TyRon
aTTecTALNH MBICJTUTENHHOM JIEATETBHOCTH

3aueT (IK3aMeH) OP-4. 3naer poib ¥ MECTO

OC-5. Dk3ameH B (hopMe YCTHOTO MAaTeEMaTHKA B 0OIIIEH KapThHe
co0ecenoBaHus HAy4HOI'O 3HaHUS,
OP-5. 3Haer CTpyKTypy, COCTaB M

JMIAKTUYECKUE €IUHUILIBI COePKaHUs
IIKOJIBHOTO Kypca MaTeMaTHKH.

OP-6 ymeer OCYyIIECTBISTH OTOOP
y4eOHOTO  COZIep)KaHUSI Uil €ro
peamu3alid B pa3iMuHbIX (opmax
OoOydeHHsI B COOTBETCTBUM  C
COBPEMEHHBIMHA  TPeOOBaHMSIMH K
00pa30BaHUIO.

OP-7 Brageer nelicTBUEM
MPOEKTUPOBAHUS PA3IMYHBIX (OPM
y4eOHBIX 3aHSTHH,

OP-8 Bnageer HaBBIKOM NPUMEHEHUS




pa3IM4HBIX METOAOB, TPUEMOB U
TEXHOJIOTHI B O0YU4EHUU MaTeMaTHKe.
OP-9. 3Haer XapaKTePUCTUKY
JUYHOCTHBIX, MpPEAMETHBIX u
METAIPEMETHBIX  PE3yJbTaTOB B
KOHTEKCTE O0yUeHUS] MAaTEeMAaTHKE,
OP-10. Bnageet HaBBIKOM
MIPUMEHEHUS Pa3JIMYHbIX METO/IOB,
IPUEMOB U TEXHOJIOTHI1 B 00y4eHUH
MaTeMaTHKe.

OP-11 Ymeer oka3biBaTh
MEJarOTUYECKYIO MOAIECPKKY
o0y4aromuMcst B 3aBUCUMOCTH OT HX
00pa30BaTeNbHBIX PE3yIbTATOB;
OP-12  Ymeer  opraHu3OBbIBATH
yueOHbIN porecc c
UCIIOJIb30BAaHUEM BO3MOKHOCTEHN
o0Opa3oBaTesIbHOI cpelbl JUIst
pa3BUTHsI WHTEpeca K MpPeIMETy B
paMKax YpPOYHOM H BHEYPOUYHOU
NeSTEIbHOCTH.

OP-13. Bmaneer HaBBIKAMU
OpraHM3alUK U MTPOBEICHUS 3aHSATUI C
UCIIOJIb30BAHUEM BO3MOXKHOCTEN
00pazoBaTeIbHON cpembl IUIS
JOCTHKEHUS 00pazoBaTenbHbIX
pe3yNbTaTOB M 00ECHICUCHUsI KaueCcTBa
y4e0HO-BOCIIMTATENFHOTO  Ipoliecca
Cpe/ICTBAMU MaTEMaTHKH.

Omnucanue OLICHOYHBIX CPCACTB H HeO6XOJII/IMOFO 060py,HOBaHI/I$I (I[eMOHCTpaL[I/IOHHOFO

MaTCpI/IaJ'Ia), a TaK XC Impoucaypbl M KPUTCPpHUHU OLCHUBAHUA HWHIAUKATOPOB JOCTHUKCHUA
KOMHeTeHHI/Iﬁ Ha PAa3/IMYHbIX 3Tallax uXx (I)OpMI/IpOBaHI/ISI B IIpOoHeCCe OCBOCHUA O6pa30BaTeHLHOﬁ

IIPOrpaMMBbI

MPEACTABICHBI

B (DOHILG OLCHOYHBIX CPEACTB I TCEKYIICTO KOHTPOJIA

YCIICBAEMOCTHU U HpOMe)I(YTOIIHOI\/’I aTTeCTalluu 110 JUCLHUIIIINHC.

arLONOE

o

Mamepuanwi, ucnonv3yemoie 011 MeKyuie20 KOHMpPOIA yCneeaemocmu
oodyuarowuxca no OucyunIuHe
Martepuansl A OpraHu3aIiy TeKYIIeH aTTeCTalluK MPEACTABICHBI B 1.5 TPOrPaMMBI.

Mamepuansi, ucnonv3yemoie 0 RPOMEHCYMOUHO20 KOHMPOJIA YCReeaemMoCcmu
o0yuarwuxca no OucyunIune

OC-5. Dk3ameH B ¢opMe YCTHOTO codeceq0BAHUSA
ITepeyennb BOPOCOB K dK3aMeHY

CrnyuaiiHble TpOLECcChl UX KiIaccu(UKaIys U OCHOBHBIE XapaKTePUCTUKU
Mapxkosckue nenu. ['padpudeckoe npencrasnenue ueneit Mapkosa.
[Tpocreitmue auddepeHinaibHble ypaBHEHUS U METOAbI UX PEIICHUS.
YpaBHEHM € pa3AeAIOIUMUCS IEPEMEHHBIMH.
Cxempl rubenu u pasmMHoxkeHus. JuddepenuuanbHble ypaBHEHHS, OINKCHIBAIOIINE
JTAaHHBIE CXEMBI.
VYpaBuenust Konmoroposa-OpiaHra, onuckeIBaronye mnenu Mapkosa.
WHTEeHCUBHOCTH TOTOKOB 3asiBOK U TOTOKOB OOCHyXKHMBaHUM. Bpems oOcmyxuBanus u




10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.

21.
22.
23.
24.
25.

pa3UYHbIEC TUIIBI €TO paclpeieICHUM.

CucreMbl MaccoBOT0 0OCITYKUBAHUS C OTKa3aMUu M UX Tpadbl.

Pacuér (QuHANIBHBIX BEPOSTHOCTEH COCTOSHUN JUIsi CHCTEMBI C OTKa3aMd B
YCTaHOBUBIIEMCS PEXKHUME.

CucremMbl MaccoBOTO 00CITYKMBaHUA ¢ 0TKa3aMu. CpelHee YHUCIIO 3aHSAThIX KaHAJIOB.

AGCoII0THAS MPONYCKHAS CIIOCOOHOCTh CUCTEMBI MAaCCOBOT'O OOCITYKHBaHHUSI.

OTHOcHUTENbHAS POITYCKHASL CIOCOOHOCTH CHCTEMBI MaCCOBOTO OOCITYKUBAHHMSL.
BeposTHOCTb OTKa3a 1 MPOCTOSI B CUCTEME MacCOBOI0 OOCITYKHBAHUS C OTKa3aMH.
CucreMbl MaCCOBOTO OOCITYKUBAHUS C OTPAHMUYEHHON odepebio u eé rpad.

Pacyér 0CHOBHBIX XapaKTEPUCTHK CUCTEMbI MACCOBOTO OOCTYKUBAHUS C OrPaHUYCHHON
ouepeblo.

CucreMbl MaccOBOTO 0OCTYKMBAaHUS C HEOTPAHUYCHHON OUEPEIbIO.

Pacu€r QuHANIBHBIX BEPOSTHOCTEH COCTOSHUM I CHUCTEMBl C HEOTPAHUYCHHOU
OuYepe/Ibl0 B YCTAHOBUBILIEMCS PEKUME.
Ornpenenenue cpeaHeit JJIMHBI OUYEPEIn.

Omnpenenenue cpegHEr0 BPEMEHU, IPOBOAUMOTO 3asBKoi B ouepenu. @opmyna Jluttna
3aMKHYTbIE W OTKpPBITBIE CHCTEMBI MAaCCOBOTO OOCHTyKuMBaHHs. Pacduér OCHOBHBIX
XapaKTEPUCTHK 3aMKHYTBIX CHCTEM.

CucTemMbl MacCOBOTO OOCITYKUBAHHS C TIPUOPUTETAMH.

DNeMEeHTHI TEOPHH PACIHCAHUN B CUCTEMAaX MacCOBOTO OOCTYKHBaHUSI.
[Tporro3upoBanue peHTa0EIHLHOCTH CUCTEMBI MACCOBOTO OOCITYKHBAHWUS 110 TelIe(hOHY.
[Tporao3upoBanue peHTabEILHOCTH CUCTEM C HECKOJIBKMMH KAaCCaMH.
[Iporuo3zupoBanue peHTaAO0EIbHOCTH 3aMKHYTBIX CUCTEM IO PEMOHTY 000pYyI0BaHHSI.

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI' pa60TI>I CTYACHTOB Ha JICKIUOHHBIX U
MMPAKTUYCCKUX 3AHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJI0B B TEUCHHE CceMEeCTpa.

Kpurepun oneHuBanus 3HAHUH 00y4aI0IIMXCS 110 AUCHHILIMHE

Dopmuposanue 6ANILHO-PEUMUH2060U OYeHKU pabombl 00YYaAIOUUXCSL

ITocemtenne PabGora Ha
Ilocemenne ..
N MPAKTUYECKHUX | MPAKTUYCCKUX | 3a4€T
JIEKIIAHA .
3aHATUAI 3AHATUAX
Pasz0annoBka no 9x 1=9 15x 1=15
9 212 6ayioB 64 Gamra
cemecT BUJaM paboT OaJLI0B 0aJUI0B
p CyMMapHbIit 24 6anna 236 GannoB 300 GamnoB
9 damoB Max
Makc. bamn max Max max

Kpumepuu oyenusanusa pabomwr o6yuarowezocs no umozam cemecmpa

Ouenka Bauasi (3 3E)
COTIIMIHOY 271-300
«XOpOLIO» 211-270

«YIOBJIETBOPUTEIHLHOY 151-210
«HEYJIOBJIIETBOPUTEITHHO» 150 u menee

6. MeToanueckne yKa3zaHus 1Jisl 00y4aIOMIMXCS M0 OCBOCHHIO U CHUILIMHBI




YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJarommxcsi TMOCEIICHHs JEKIUH, aKTUBHOU
paboThl Ha NPAKTUYECKUX 3aHSATUAX, BBIIOJHEHHsA BCEX YUYEOHBIX 3aJaHMi MpernojaBaTens,
O3HAKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEILHOM JIMTEPATYPOH.

3anuce JIeKMH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATEJIBHOM paboThl 00ydaroluxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCJEA0BAaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, 00001IeHUs, HOpMYIHPOBKH. B KoHIE Jekuuun
IpenojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, 4YTOOBI OOy4aromuecss HMelu
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOIME BOMIPOCHI 110 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJINYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YJAE€TCS OCBETUTh B IIOJHOM OOBEME,
IIO9TOMY IpENoJaBaresb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOATENILHYIO Pa0OTy CTYJEHTOB, PEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
Jy4IIEro OCBOEHUS Marepuaja M CHUCTeMaTu3allMd 3HAaHUM IO JUCLUUIUIMHE, HEO00XOIUMO
IIOCTOSIHHO pa30uparh Marepuaibl JIEKIUI 10 KOHCIEKTaM M y4deOHbIM mocoOusiM. B cimydae
HEO0OXO0AMMOCTH 00palaThCsl K MPENnoiaBaTellto 3a KOHCYIbTalUeH.

IToaroroBka K NpakKTH4YeCKUM 3aHATHAM.

ITpy moaroTroBke K IPAKTUYECKUM 3aHATHSM CTYIEHT JOJDKEH HU3Y4UTh TEOPETUYECKUI
MaTepHuaj 1o TeMe 3aHATHs (UCHOJIb30BATh KOHCHEKT JIEKIHM, U3y4UTh OCHOBHYIO JINTEPATYpY,
03HAKOMUTbBCS C JOMOJHUTEILHON JIUTEPAaTypOH, IPU HEOOXOIMMOCTH JOIOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHbIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HUKAIOIIMX IPU OCBOGHUU TEOPETUYECKOr0 MaTepHaja, CTYIEHTY CllefyeT oOpaliatbes 3a
KOHCYyJIbTalluel K mpenojaBarento. Vs Ha KOHCyJbTalyio, HEOOXOJMMO XOpOLIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTu4eckoro 3aHATHs IIPEo1aBaTelb 3HAKOMUT CTY/IEHTOB C TEMOH, OrjlallaeTr
IUIaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBIIIOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoAaBaTelIio 3a KOHCYIbTalluel Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, cobeceJ0OBaHHUE CO CTYIEHTOM.

Pe3ynbraThl BHIIOIHEHUS IPAKTUUYECKUX 3aHUI OLIEHUBAIOTCS B Oalljiax, B COOTBETCTBUHU C
OaTbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCUTETA.

IIpakTnyeckoe 3ansaTre Nel.OCHOBHBIC IOHATHA MATEMATHYECKON CTATHCTHKH
1. U3 tabauus 1 BozeMute noapsia 100 uucen, Haunnas ¢ Homepa 4N, rie N — Homep Bariero
BapuaHrta (IoWas A0 KoHLA TaOnuupbl, Hepeiaure B ee Hauano). Bo3pmure B KadecTBe
WHTEpBAIOB TpynmupoBka wuHTepBansl  (0,20),(20,40).(80,100) u manmmmTe TAGMHIY
IMIIUPUYECKOTO pachpefeneHuss Aias 3Tux uHTepBanoB. [lo oroif Tabmuue mnocTpoiite
THCTOTPAMMY UM IIOJIMTOH, COCUMTAWTE SMIHUPUYECKOE CpeJHEe 3HAadeHUe, JUCIEPCHIO,
AIMIIUPHUECKOE CPEIHEKBAIPATUIECKOE OTKIOHEHHE.

Taﬁ.lmua Nel AMl'l.]'II/ITy'I[bI IKCIICPUMECHTAJBHO PETTUCTPUHPYEMBIX MOTEHIIMAJIOB JelcTBUA

1009 |73 |25|33|76|52|01|35|86|34|67[35/48|76[80[95]90|091 )1/

37154120 |48 05|64 |89 |47 |42 96|24 80|52 |40 |37[20|63|61]|04|02

0814212689 |53][19[64 509303232090 |25|60|15|95|33 |47 |64

99 /01|90 |25]29|09 |37 |67[07|15|38|31|13|11|65|88|67 |67 |43 |97

12 180791997080 15|73 |61 47 |64|03|23|66|53|98[95]|11 |68 )77

66 |06 |57 |47 |17 |34 |07 |27 |68 |50 |36 |69 |73[61|70|65|81|33|[98)85

310601 08 |[05|45|57 (18|24 |06[35|30|34|26[14[86|79]90]|74]39

852697760202 05|16 |56 |92 |68 |66|57[48 18|73 |05|38 52|47

22 15|67 |16 |01 |76 |72 |52 |73 |62|79|88|03[40|47]40[99 583951

05194166 |77 |42 |77 [53 |12 9787|019 477383684190 [12]26

2. (n/3) W3 Tabaunsl 2 Bo3pMute noapsia 100 gucen, HaumHas ¢ Homepa 4N, rme N —
HOMEp BallleTo BapuaHTa (JI0Ms 10 KOHIA TaONuIbl, NepeianTe B ee Hayano). Bozpmure
B KaueCTBE MHTEPBAIOB IPyNIHpoBKka uuTepBambl (—3,—2),(~2,~1).(2,3) n Hanmumre
TaOJIMIy SMIMPHUYECKOrO paclpeeneHus Uil 3TUX HHTepBanoB. Ilo aToil Tabmuue




MOCTPOMTE TUCTOTPAaMMy U IOJIMTOH, COCUMUTAWTE SMIHMPUUYECKOE CpEIHEE 3HAUCHUE,

AUCIICPCHUIO, DMIIMPHUYCCKOE CPEAHCKBAAPATUICCKOC OTKIIOHCHHC.

Ta6auma Ne2. IkcnepuMeHTATbHO HA0JII0/1aeMble OTKJIOHEeHUsI u3Mepsiemoro pH pacrBopa
OT HelTPaJIbHOI0 B NpoLecce MPOBeleHUsI IKCIIEPUMEHTA

0,414 | 0,011 | 0,666 | -1,132 | -0,410 | -1,077 | 1,484 | -0,340 | 0,789 | -0,494 | 0,364
-1,237 | -0,044 | -0,111 | -0,210 | 0,931 | 0,616 | -0,377 | -0,433 | 1,048 | -0,037 | 0,759
0,609 | -2,043 | -2,290 | 0,404 | -0,543 | 0,486 | 0,869 | 0,347 | 2,816 | -0,464 | -0,632
-1,614 | 0,372 | -0,074 | -0916 | 1,314 | -0,088 | 0,673 | 0,563 | -0,107 | 0,131 | -1,808
0,284 | 0,458 | 1,307 | -1,625 | -0,629 | -0,504 | -0,0056 | -0,131 | 0,048 | 1,879 | -0,952
0,360 | -0,119 | 2,331 | 1,672 | -1,053 | 0,840 | 0,246 | -0,237 | -1,312 | 1,603 | -0,986
-0,566 | 1,600 | 0,465 | 1,951 | 0,110 | 0,251 | 0,116 | -0,957 | 0,190 | 1,479 | -0,402
1,249 | 1934 | 0,0/0 | -1,358 | -1,246 | -0,959 | -1,297 | -0,722 | 0,925 | 0,783 | 0,682
0,619 | 1,826 | 1,272 | -0,945| 0,494 | 0,050 | -1,696 | 1,876 | 0,063 | 0,132 | 1,927
0,544 | -0,417 | -0,666 | -0,104 | -0,253 | -2,543 | -1,133 | 1,987 | 0,668 | 0,360 | -1,319
1,183 | 1,211 | 1,765 | 0,035 | -0,359 | 0,193 | -1,023 | -0,222 | -0,616 | -0,060 | 0,209
-0,785 | -0,430 | -0,298 | 0,248 | -0,088 | -1,379 | 0,295 | -0,115 | -0,621 | -0,618 | 0,748
0,979 | 0,906 | -0,096 | -1,376 | 1,047 | -0,872 | -2,200 | -1,384 | 1,425 | -0,812 | -1,016
-1,095

3. HOCTpOI/ITB ,HI/ICerTHLIﬁ BapI/IaI_II/IOHHHﬁ psAA U HAYCPTUTDh MOJHWUIOH JIA CICAYIOLICTO

pacnpenenenusi pazmepoB 45+ 2N (s BapuantoB 1-15) wnm 13+2N  (nns BapuanToB
16-30) map My»XcCKoi 00yBH, IPOJJAHHBIX B Mara3suHe 3a JACHB (OWUIs JO KOHIA TaOJIHUIIbI,
nepeinuTe B ee Hayalo):

3941404241 4042 44 40 43 42 41 43 39 42 41 42 39 41 37 43 41 38 43 42 41 40 41
3844403941404240414241433839414142

Haiinute Mony u MemaHy, cpeiHee 3HaU€HHE U CPEAHEKBAIPATHIECKOE OTKIIOHEHHUE.
WnrepaktuBHas ¢opma: Iloctpouts Tabnuily AMCKPETHOTO BapHAlMOHHOIO psfa,
HAuepTUTh NMOJUToH pacnpeneneHus 45-N (mepsas mukporpynma)  53-N  (BTopas
mukporpynmna) 2N (TpeTbst MHUKpOrpymna) aOUTYpUEHTOB IO YHCIy Oanos,
NOJYYEHHBIX UMM Ha MPHUEMHBIX 3K3aMeHax.. HaliTu sMnupudeckyro Mony, MeauaHy,
CpeJHee 3HAaUCHHE U CPETHEKBAPATUYECKOE OTKIOHEHHE!

20192224 211823172016 1523 2124211823 21192024212018 17222016
22182017 21 17 19 20 20 21 18 22 23 21 2522 20 19 21 24 23 21 19 22 21 19 20 23
222521 21.

ITpakTyeckoe 3ansaTue Ne 2. [IpoBepka cTaTHCTHYECKUX IHIOTe3. (2 Yaca)
B Ta6J'II/IH€ MMPUBCACHBI BI)I60p0‘~IHI>Ie JaHHBIC O KOJIMYECTBE KIIMCHTOB, ano6peTa}0umx

yCIyry (Y) B 3aBHUCHUMOCTH OT I[€HBI (X) Haiitu mMeTo/10M HaWMMEHBIIMX KBaJpaTOB
ypaBHeHue perpeccun Y Ha X . [loctpouts ero rpaduk.

X.

0 5 10 15 20 25 30

Yi

3,8 3,4 2,6 2,0 1,7 1,4 1,3

2. Ha ocnoBanun T-kputepusi CThIOJIEHTa NPOBEPUTH THIIOTE3Y O JOCTOBEPHOCTH BIMSHUS
MPUMEHEHHUS KOMITbIOTEPOB Ha HEKOTOPBII MMOKa3aTelb CEPBUCHOMN NEATENBHOCTH. Y - 3HAUEHUs
IIO0Ka3aTels OCJIe KOMIIBIOTEPU3alui, X - 10 IPUMEHEHUSI KOMIIBIOTEPU3ALUH.

X

1,00 1,50 3,00 4,50 5,00

Yi

1,25 1,40 1,50 1,75 2,25




3 (a/3) . B Tabnuue npuBeneHsl JaHHbIE 00 WHAEKCE POSHUYHBIX IIEH HA MUIIEBBIC TOBApHI U
MHJIEKCE MPOMBIIUICHHOIO IPOM3BOJCTBA: Hamucarh (OpMylly MPOTHO3a CPEIHEro HHIAEKca
MPOU3BOJICTBA 1O 1IeHE X .

I'on 1949 | 1950 | 1951 | 1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958
WHJEKC HeH X 100 101 113 115 113 113 111 | 112 | 115 | 120
Wnnexc 64 75 81 91 91 85 96 99 | 100 | 93
IPOU3BOACTBA Y,

3agaua 4. ToroBas mponykuusi GUPMBI 3a 6 JIET COOTBETCTBEHHO COCTaBHWJA (B THICSYAX
pyOssix) . [lns BbIsSBICHHS TEHACHUMM HA OMMKAWIIUMN ToJl HaWTH METOJOM HaWMEHBIINX
KBAJIPATOB MO0 OTHUM JAHHBIM MPSIMYIO0 JIMHHIO, BBIYUCIUTH IMPOTHO3UPYEMYIO MPHOBUIL Ha
CIEYIOIINN TOJ ¥ TIOBEPUTEIbHBINA UHTEpPBa JIJIs HEE.

Tox X; 1989 1990 1991 1992 1993
[Tponykius 18 21 26 22 25
Yi

3agaya S. g 10 mapTuii ToBapa UMeeM CIEAyOIME 3HaYeHUs pasMepa X MapTHM U 3aTpar
BPEMEHU Ha €€ MPOU3BOJACTBO Y .

X. 10 15 16 8 15 20 18 15 12 17

Y, 50 63 61 50 56 72 62 60 54 70

CocunTarh SMOUPUYECKAN KOAPPHUIMEHT KOPPESIIMH U HAa €ro OCHOBE C/eNaTh BBIBOA O
HAIMYUU U BUJAE 3aBUCHUMOCTH pa3Mepa MapTUHU TOBapa OT 3aTpaT Ha €€ IMPOU3BOJCTBO.
[TocTtpouth METOAOM HAaMMEHBIIMX KBaJApPaTOB MPSAMYI0, M300paXkarollyl0 3Ty 3aBUCHUMOCTb.
BrruucnauTs cpenHee 3HaU€HHME 3aTpaT I TapThH pasmepa X =13.
WutepaktuBHas ¢opma — Trpynma pa30uBaeTcss Ha MHKPOTPYIIbBI, KaXaas MHUKpPOTpyIa
BBINMACBIBAET JIAHHBIE O CBOMX pe3ynbraTax EI'D mo Marematmke W O pe3yjibTarax
HK3aMEHAIIMOHHOW CECCHH MO MaTeMaTHKe 3a MPOLUIbIN Tof (KaKk BapHaHT — CyMMapHBIH Oamn
EI'D u cymmapHblii ObUT 3a 3K3aMEHAIMOHHYIO CECCHIO). 3aTeM Kaxaas MUKporpymnmna
AHAIM3UPYET TUIOTE3Y O HATHYUU KOPPENISIIMUA MEXTY STUMHU JaHHBIMHU.

3apaua 6. B Tabynile mpeCTaBIeHbI JaHHBIE 0 ToceneHusX kaueHToB CMO B TeueHun
5 negens. [IpoBepuTh rUNOTE3Y O JOCTOBEPHOCTH PA3IMUMi AJIs Pa3HBIX THEH HEleTu

[TonenenbHUK 5 6 4 7 6
Bropuux 7 12 10 3 7
Cpena 8 11 6 4 10
YerBepr 9 8 5 8 9
[TaTanna 7 4 8 6 8
Cy606ota 23 24 25 21 18
Bockpecenne 25 27 22 20 20

IIpakTnueckoe 3anaTue Ne 3. Cucremnl Kosimoroposa-Jpaanra aias CMO ¢ oTkasamu. (2
yaca)




1. Ha myHKT cBsI3u ¢ JByMs KaHajaMH IOCTYIMAET MOTOK 3BOHKOB (B CPEAHEM 2 3BOHKA B
MHUHYTY), CPEIHssl MPOAOKUTEIBHOCTh pa3roBopa — 3 MuHyTHl. Eciam o0a kaHama 3aHATHI,
3asBKa [10JIy4aeT OTKa3.

a) COCTaBbTE CXEMY IEPEXO0JI0B U cucTeMy ypaBHeHUI Koimoroposa-OpiaHra;

0) HalauTe po, p1, p2 A CUCTEMBI, pabOTaIOIIEH B YCTAHOBUBILIEMCSI PEXKUME, a TAKKE
BEPOSITHOCTb OTKa3a, aOCOJIOTHYIO M OTHOCHUTENBbHYIO MPOIYCKHYIO CIHOCOOHOCTb CHUCTEMBI U
CpeJlHEe YUCIIO 3aHAThIX KaHaoB. Kak M3MEHSTCS XapaKTEpUCTUKH CUCTEMBI, €CIIU KOJIUYECTBO
KaHaJIOB yBEIUYUTCS 10 3?7

2. B ognokanaibHO CMO ¢ OTka3aMM HMHTEHCHUBHOCTb IIOTOKa 3asBOK PaBHA ABYM
3asBKaM B 4ac, a MHTEHCUBHOCTb ITI0TOKA 00CIIy’)KUBaHUI coCcTaBisieT /2 3a4BKH B yac. CocTaBbTe
CXeMy MepexoJioB, cuctemy auddepeHunanbHpX ypaBHeHH KoamoropoBa-Opianra U HaauTe
BEPOSITHOCTHbIE XapakTepUcTUKU padoTsl CMO B ycTaHOBUBIIEMCS PEKUME.

3. Ha nmyHKT cBsI3u ¢ TpeMs KaHajJaMH [IOCTYIAET OTOK 3BOHKOB (B CPEAHEM 2 3BOHKA B
MHUHYTY), CPEAHssI IPOJOJDKUTEIBHOCTh pa3roBopa — 4 MHUHYTHl. Eciau Bce KaHaibl 3aHATHI,
3asBKa [10JIy4aeT OTKas3.

a) COCTaBbTE CXEMY IEPEX0JI0B U cucTeMy ypaBHeHUI Konmoroposa-OpiaHra;

0) HalmuTe po, P1, P2, P3 VTSI CHCTEMBI, paOOTAIOMICH B YCTAHOBUBIIEMCS PEKUME, a
TaK)K€ BEPOSTHOCTh OTKa3a, aOCONIOTHYI0O M OTHOCHTEIBHYIO MPOMYCKHYIO CIOCOOHOCTH
CHCTEMBI U CPEAHEE YUCIIO 3aHATHIX KaHAIOB. Kak M3MEHATCS XapaKTEepUCTUKH CUCTEMBI, €CIIU
COKpaTUTh KOJIMYECTBO KaHAIOB?

IIpakTuyeckoe 3anaTue Ne 4. Xapakrepucrukn CMO c¢ orkazamu (2 4aca).

1. Cranuus uMeer 4 nuHuuM cBsa3u. Ha craHunumio B cpeaHem nocrynaer 4 BbI30Ba B
MHUHYTY, CpelHee BpeMs pa3roBopa cocrasiisieT 1 muHyTy. Eciam Bce JIMHUM 3aHATHI, 3asBKA
nosrydaeT orka3. CocTaBbTe CXEMy NEpPEXOJOB U CUCTEMY ypaBHeHui KosmMoroposa-Opnanra
Haiinute ¢puHanbHble BEPOATHOCTH CHCTEMBI.

2. B cucremy maccoBoro oocimykuBaHMs ¢ 3 KaHaJlaMy MOCTYHaeT MOTOK 3asBOK (B
CpelHeM 2 3asBKU B MUHYTY), CPEIHSISI CKOPOCTh pabOThI OJTHOTO KaHaja — 2 3asBKH B MUHYTY.
Ecnu Bce kaHanbl 3aHATHL, TO 3asBKa MOdydaeT oTka3. HalTu ¢uHaIbHBIE BEpOSITHOCTU IS
JAHHOW CHUCTEMBbI, paboTalollel B yCTaHOBUBLIEMCSI pEXHME, a TAaKKe€ BEPOATHOCTh OTKa3a,
a0COJIIOTHYIO U OTHOCHUTEJIbHYIO IPOIMYCKHYIO CIIOCOOHOCTh CUCTEMBI U CPEAHEE YHCIIO 3aHATHIX
KaHaJIoB.

WNutepaktuBHas Gopma: 4 MUKpOTpYIIBl MIPOBOJAT aHAIU3 BO3MOXKHOCTEH YIydIICHHS
ONMCAHHBIX CUCTEM C Pa3HBIX MO3UIMI U HECKOJIBKMX BO3MOXKHBIX KpUTEpHEB (TIepBasi — 3aauu
Ne 1 B cTropoHy yBenMueHUs 4nciaa 00CTYKMBAIOIUX KaHAJIOB HA €JMHUILY, BTOpasi — B CTOPOHY
YMEHbILIEHUS, TPeThd U yeTBepras — Toxke ansd 3amaun Ne 2). IlpoBogutcs oOcyxaeHue
pesynbratoB. Kakmas Mukporpynma o0OOCHOBAaHHO IMIpe/ularaeT CHTyallud, B KOTOPBIX
YBEJIMYEHHE WM  yMEHbIIEHHWE 3HAueHUs KaXJIoro Kpurtepus Oyaer  omnpaBAaHO
HKOHOMHUYECKUMH COOOPAKEHUSIMH U COOOpa’KEHUSIMU MOBBIIIEHUS KaueCTBa CEPBUCA.

IIpakTuyeckoe 3ansitue Ne 5. AHaaus 3¢ppexTuBHOcTH padorsl CMO ¢ oTkazamu.

1. Ha xommyTaTop ¢ Tpemsi KaHaJlaMU MOCTYIaeT MOTOK 3BOHKOB (B CpeHEM 3 3BOHKA B
MUHYTY), CPEIHsISI TIPOJOJDKUTEILHOCTh pa3roBopa — 2 MUHYTHL. Eciu Bce KaHalbl 3aHATH B
MOMEHT IOCTYIUICHHUS 3BOHKA, TO OH He o0cmyxkuBaercs. Kommyrarop paboraer 14 udacoB B
neHb (¢ 8 yrpa 1o 10 Beuepa). ComeprkaHue TaHHOTO KoMMyTaTopa ooxonutcs B 200 pyoieii B
neHb. Kaxapiii 00cmy>KeHHBIH 3BOHOK MPUHOCUT NMPUOBUTH — 50 Komeek (6e3 yuéra copepxkaHue
KoMMmyTaTopa). OrmnpenenuTe CpeIHIO THEBHYIO NPHOBUIL OT JAaHHOTO KOMMYTAaTopa.
[TopexomenaoBanu Obl Bl yBENUYUTH WM YMEHBIIUTH KOTUYECTBO KAHAIOB?



2. B myHKT CONMANbHOW MOMOIIM HACETCHHIO MO TelnedoHy oOpaliaroTcs B cpenHeM 2
YeJoBeKa B MUHYTY, CPEIHSSI TPOAOIDKUTEILHOCTh pa3roBopa — 3 MUHYTHL. Kakoe koim4ecTBo
TeneOHHBIX HOMEPOB CIIEyeT yCTaHOBUTH B MyHKTE, 4T0ObI He MeHee 90 % IMO3BOHUBIIHMX
MOTJIY JIO3BOHHUTHCS C IIEPBOTO pasa.

WuTepaktuBHas ¢opMa — paboTa M0 MUKPOTPYIIAM — KaKIash MUKPOTPYIIA MBITAETCS
BBIBECTH OOIIMI alrOpUTM pelieHus 3aaadu Ne 2, 3aTeM MPOW3BOJMTCS aHAIN3 MOTYyYCHHBIX
peLICHU.

IIpakTyeckoe 3ansaTue Ne 6. Ananus 3¢pdgexruBHocTH padorsl CMO ¢ oTkazamu (2
yaca).

1. Wmeercs craHuus CBA3M C TpeMs KaHajaMu. VIHTEHCHMBHOCTh IIOTOKa 3asBOK
coctaBisieT 1,5 3asBku B MuHyTy. CpenHee BpeMsi 0OCTy>KUBaHHUS OJAHOW 3asBKH — 2 MUHYTHI.
Haiinute ¢uHampHble BEPOSTHOCTH COCTOSHUM M XapakTepucTuku sddextuBHOocTH CMO:
a0CONIOTHYI0O M OTHOCHTENBHYIO MPOIYCKHYIO CHOCOOHOCTH, BEPOSITHOCTH OTKa3a, CpeaHee
YHCIIO 3aHATHIX KaHaoB. Kakoe KOIMYeCTBO KaHAJOB HEOOXOIAMMO sl OOCITY)KUBaHHS HE
Mmenee 80 % 3as1BOK?

2. Cranmust umeer 3 nuHUM CBsi3u. Ha cranumio B cpeaHeM moctymnaer 4 BbI30Ba B
MUHYTY, CpelHee BpeMms pa3roBopa cocrtasiisieT | muHyry. Ecinm Bce JNMHUM 3aHATHI, 3asBKA
nosyyaer oTkas. Haiinure (uHanmpHbIE BEpOSTHOCTH CHCTEMbl U €€ XapakTepucTuku. Jlaiite
PEKOMEHIalluH.

3. Ha ATC c 4erbIpbMsl JIMHUSMU [IOCTYNAET B CpeJHEM 3 BbI3oBa B MuUHyTY. CpenHee
BpeMsl pa3roBopa coOCTaBisieT 2 MHUHYTHl. Haiinure BeposITHOCTb OTKa3a U CpEIHEe YHUCIO
3aHATHIX JTUHUMN.

Coaep:xaHue BHeayJAUTOPHOH paldOThI CTYJAEHTA NPH MOATOTOBKE K 3aHATHIO:

MOJMOTOBKA K KOHTPOJBHON paboTe (IOBTOpPEHHE MaTepHualla BCEX IMPEALIECTBYIOIINUX

JIEKIMOHHBIX U IPAKTUUECKUX 3aHATHUI).

IIpakTuyeckoe 3ansaTue Ne 7. CMO ¢ orpanu4eHHoii ouepeabio (2 yaca).

1) B mara3un ¢ AByMs IpojAaBLiaMu 3axoJuT B cpeaHeM 10 mokymnateneil B yac, cpenHss
CKOpOCTh 0OCHmyKMBaHUs s ofHoro mnpoaaBna — 10 mokynartenedt B vac. Omnpenenure
BEPOSITHOCTHBIE XapaKTEPUCTHUKU CHCTEMBI, €CJIM 0XKMJaTh CBOEH ouepeau B JaHHOM MarasuHe
OyIyT OJTHOBpEMEHHO He OoJiee 2 mOKymnaTeei.

2) Ha aBro3anpaBouYHO CTaHIIUM UMeeTcs 4 3alpaBOYHbIE KOJIOHKH, 3allpaBKa MaIIUHBI
AJIUTCA B CPCIAHEM 3 MUHYTBI. MHTEHCUBHOCTh TTOTOKA IIOABE3XKAKIINX K CTaHIUU MAIlIUH —
OJlHa MallMHa B MHUHYTY. Eciu Bce KOJIOHKM 3aHATHI, MAalIMHBI OXHMJAIOT ouepenu. Haiinure
BEPOATHOCTb IIPOCTOS IaHHOM aBTO3alpaBOYHON CTaHIMM, €CIIU: a) B OYepeb MOTYT BCTaTh HE
6onee 2 mMamuH; 0) KOJIMYECTBO MECT B OU€pEIU HE OTPAHUYEHO.

3) B pasBnekaTenpHBIA LEHTP C TpeMsi KaccaMH 3aXOJUT B cpemHeM | KiHeHT 3a 2

MHUHYTBI, CpEIHss CKOpOCTh oOchmyxkuBaHus 1.5 3akaza B MuHyTy. OnpenenuTsb

BEPOSITHOCTh TPOCTOS, CPEIHIOI JUTMHY OYepead, CpeaHee BpeMs, IPOBOJNMOE

NoKynarejaeM B OYepeld, €CIM HM3BECTHO, 4TO OOJBIIMHCTBO IMOKymaTeneil He OyayT

O’KU/IaTh CBOEH ouepeiu, eCiI OHAa COCTaBHUT O0JIee TPeX YeOBEK.

IIpakTyeckoe 3ansitue Ne 8. CMO ¢ orpaHn4eHHOl ¥ HEOrPAHMYEHHOH O0Yepeblo
(2 yaca).

1. Ha aBTO3anpaBOouYHON CTaHIIMM MUMeeTCs 4 3alpaBOYHbIE KOJIOHKH, 3allpaBKa MalllWHbI
OJIUTCA B CPCOAHEM 3 MUHYTBIL. MNHTEeHCUBHOCTL TTOTOKA NOABE3XKAKINMUX K CTAaHIIMK MalIuH —
OJlHa MallMHAa B MUHYTY. Eciu Bce KOJIOHKM 3aHATHI, MallMHBI OKHUJAKOT ouepenu. Haiinure
BEPOATHOCTH IIPOCTOS IaHHOM aBTO3alpaBOYHOMN CTaHIIMM, €CIIU: a) B OYepe/lb MOT'YT BCTaTh HE
6onee 2 mamuH; 0) KOJIMYECTBO MECT B OUEpeId HE OTPAHUYEHO.



2. Ilycte wuMeeTcs JBe KacChl NpOJarONIMe OWIETI B JBa Pa3HBIX Topoja.
MHTEHCUBHOCTh MOTOKA KIMEHTOB — 5 KIHEHTOB B MHUHYTY (B CpPeJHEM IOJIOBHHA KJIMCHTOB
JKeJaeT OTIPABUTCS B OJIUH TOPOJI, a BTOpas MOJIOBUHA — B Jpyroi). CKOpocTh 00CITy)KUBaHUS
KJIMEHTOB OJHOM Kaccoil — TpH KJIMEHTa B MUHYTY. UTO BBIrOjHEE, MTPO/IaBaTh B OJHOW Kacce
OWJIeTHI B OZIMH TOPOJ, a B IPYrod — B JAPYroi, WK MpoJaBaTh B 00eHX Kaccax OWJIETHl B 00a
ropoja cpasy? a) CKOPOCTh OOCITYy)KUBAHUSI HE MEHSETCSI CYLICCTBEHHO OT TOTO, B OJMH HIIU B
JBa TOpoja MmpojaaeT OmieTsl Kacca. 0) CKOpPOCTh OOCIY)XMBAaHHS OIHOTO KIMEHTa TIpH
CreUaTN3alii KacC YMEHBIIIAETCS Ha 5 CEKYH/I.

Conep:kaHue BHeayJIUTOPHOW PadOTHI CTYJAEHTA TNPH MOATOTOBKE K 3aHATHIO:

pemuTh 3anauy Ne 2 0.

IpakTnyeckoe 3ansitue Ne 9. CMO ¢ HeorpaHn4eHHOM o4epenbIo(2 yaca).

1. Mumo GeH303aIpaBOYHOM CTAHIIMK C TPEMsI KOJIOHKAMH MPOE3KAET 38 OAHY MUHYTY B
cpenHeM 3 aBTOMOOWIIS, KOTOPBIM HeoOXxoauma 3anpaBka. CpeHsst CKOPOCTh OOCITYKUBaHUS —
2 3anpaBku B MUHYTY. OnipeienTh (pUHAIBHBIE BEPOATHOCTH CUCTEMBI, €CJIA OHH CYIIECTBYIOT,
CPEIHIO0 JUTMHY OYEepeIu U CpeHEe BPeMsl, IPOBOUMOE KIIMEHTAMU B OYEPE/TH.

2. B maras3uH B cpegHeM oOpaiaercs 3 moKynaresis B MUHYTY, CKOPOCTb 00CTyKUBAHHS
OJIHOTO TIOKYTIATEJIs OAHUM MPOJIaBLIOM — 2 MUHYTHI. Kakoe KOIn4ecTBO MPOIaBLOB JOCTATOYHO
Ui pabOTHI B OJJHY CMEHY, YTOOBI OKYIIATEIN HE CTOSUIM B ouepean Ha oOcyxuBanue donee 3
MUHYT?

3. B marasuH ¢ 1Byms KaccaMu 3aXOJIUT B cpeiHEM | mokymarenb 3a 3 MUHYTHI, CpEIHEE
BpeMsi O0CITY)KUBAaHUSI OIHOTO MOKyHaTels COCTaBisieT Y2 MUHYTHI. OmnpenenuTb BEpOsSTHOCTh
IIPOCTOSI, CPENIHIONO ITTMHY OYEPEH, CPEAHEE BpEMSs, IPOBOIMMOE MOKYIIATEIEM B OUEPEIH.

Coaep:xaHue BHeayJAUTOPHOH paldOThI CTYJAEHTA NPH MOATOTOBKE K 3aHATHIO:

pemnTh 3a1auy Ne 3.

IIpakTyeckoe 3ansaTue Ne 10. CMO ¢ HeorpaHn4eHHOH o4epensio (2 yaca).

1. B CMO c TpeMs kaHajgaMH U HEOIPAaHUYEHHOIN O4epe/blo MOCTYIAET MOTOK 3asiBOK C
MHTEHCUBHOCTBIO 5 3asBOK B MMHYTY. CpeqHee BpeMsi 0O0CITyKUBaHHUS OJHOM 3asiBKU PaBHO Y2
MUHyThl. Haiinure BEpOSITHOCTH TOro, YTO BCE KaHAJIbl CBOOOJHBI, YTO BCE KaHAJbl 3aHSTHI,
CPEIHIO0 JUIMHY OYEPEIU U CPEAHEE BPEMS OXKUIAHNS B OUEPENIH.

2. B tpéxkananpayto CMO c ouepeiblo MOCTYIMAET MOTOK 3asBOK (B CPEAHEM 5 3asiBOK B
yac). Bpems oOcmyxuBaHMs OJHOM 3asBKM B cpeaHem coctaBisgeT 30 munyt. Haiinure
BEPOATHOCTH TOTO, YTO B JAHHOW CUCTEME HET OUYEPEIH.

3. B roctuHune ¢ Tpems CTOMKaMU PETUCTPAallUM 3aXOIUT B CpeAHEM 4 KIHMEHTa B
MUHYTY, CPEIHSS CKOPOCTh OOCHyXHBaHUS 3 3asiBKM B MUHYTY. OnpenenuTb BEpOSITHOCTh
IIPOCTOSI, CPETHIOIO UTMHY OUYEPEH, CPEAHEE BPEMS, IPOBOIUMOE MTOKYIIATEIEM B OUEPEIH.

CopnepxxaHue BHeayAUTOPHOIl PpadoOThI CTY/eHTA NPHU MOATOTOBKE K 3aHATHIO:

pemnTh 3amauy Ne 3.

IpakTnyeckoe 3ansiTue Ne 11. CMO ¢ HeorpaHM4eHHO#H o4epeablo (2 yaca).

1. B aspomnopt ¢ aBymst kaccamu oOparatotres B cpeaHeM 10 maccaxupos B yac. Haiiaure
BEPOATHOCTHBIE XapAaKTEPUCTUKH JAHHOM CHCTEMBbI, CPEAHIOI0 JUIMHY OYepeid, CpeHEee BPEMs B
ouepest, eCIIM OIHa Kacca yCIeBaeT 3a yac 00ciaykuTh a) 10 yenoBek, 0) 5 denoBek.

2. B macTepckoit o peMOHTY anmnaparypsl padotaet 4 macrepa. B cpeanem ayis peMoHTa
nocrynaer 6 anmnapatoB B J€Hb, a KaKIbli MacTep 3a JEHb YCIIEBAET OTPEMOHTHPOBATH 2
annapara. Haiinure BeposITHOCTH TOro, yTo 3asiBKa OyneT oOciyXeHa cpa3y e U CPEIHIO0
JUIMHY O4epeH.

3. B pa3BiekarenpHbIN HEHTP C IBYMs KacCaMM 3aXOIUT B CPEIHEM 4 KIINEHTA B MUHYTY,
cpeaHee Bpemsi OOCIyKMBaHHUS KJIHMEHTa y Kacchl 2 MHMHYThl. UTO MOXHO cka3aTh O pabote



I[aHHOI‘/JI cucreMmnl? Kaxue PCKOMCHAAIIUU MOKHO OaTb BJIAACIIbIY HAHHOI'O Pa3BJICKATCIIBHOTO
1eHrpa’?
ConepxaHue BHeayIUTOPHOIi padoOThI CTY/JeHTAa NPH TMOJATOTOBKE K 3aHATHIO:
pemnTh 3a1auy Ne 3.

IpakTuueckoe 3ansitue Ne 12. TBopueckoe 3ananue no mukporpynmnam (OC-2)

IIpakTnyeckoe 3ansaTue Ne 13. 3amxnyrsie CMO
3agaHus K 32aHATHIO.

1. B He0OMBI1I0M TOCTUHUIIE C IECAThIO HOMEpaMHU pabOTaAIOT YEThIPE PACCHUIbHBIX B JIBE
CMEHBI (II0 /IBa PacChUIBHBIX B KaKIyI0 CMEHY), B CPEIHEM 3aKa3bl M3 KaKJIOr0 HOMEpa Ha
JIOCTaBKy IOCTYNAlOT OAMH pa3 B 3 daca. CpenHee BpeMs BBIINOJHEHHs OAHOro 3akaza — 20
MUHYT (3aka3bl npuHuMarorcs ¢ 8.00 no 24.00). Haiinute BEpOSTHOCTHBIE XapaKTEPUCTHKU
cucteMsl. OmnpenenuTe, CleAyeT JIM YBEIUYUTh WIM YMEHBUIUTh KOJUYECTBO 00CIYKHBAIOILEro
NepCOHAJIa, €CJIM 3a JIOCTABKY OJHOrO 3aKa3a MOCTUHHUIA IOJY4YaeT C KJIMEHTOB J00aBOUYHYIO
npubbuie 200 pyOmeit, a 3apmiata Kakaoro pacceuibHOro cocrapisier 1000 pyOneit B neHb.
a’poropT ¢ ABYMS KaccamMu oOpamatorcss B cpenHem 10 maccaxkupoB B uac. Haiinure
BEPOSITHOCTHBIE XapaKTEPUCTUKU JAHHOW CUCTEMBI, CPETHIOIO JJIMHY OYepeIH, CpeIHee BpeMs B
Ouepe.in, €CITU OJTHA Kacca YCIEBaeT 3a Jyac 00CIyKuTh a) 10 yenmoBek, 0) 5 4emonex.

2. B MacTepckoil Mo peMOHTY KOMIIbIOTEpPOB paboTaeT 3 mactepa. Pupma oOCIyKUBaeT
20 xnueHToB. B cpegHem [uisi peMOHTa IOCTyNaeT 6 KOMIIBIOTEPOB B MECSL, a KaKIblii MacTep
ycIieBaeT OTPEMOHTUPOBATh KOMIIBIOTEp B cpelHeM 3a 3 nHs. Haiiaure BeposTHOCTH TOTO, YTO
3asBKa OyJeT o0CiIy)KeHa cpa3y ke U CPEIHIOI JUTHHY O4epe/Iu.

3. B 3akpbIThlii pa3BieKaTeibHbIl LEHTP U1 KIWEHTOB TOCTUHMILBI C JIByMs
aTTpaKkLMOHAMHU 3aXOAUT B CpPeIHEM S5 KIMEHTOB B 4ac, BpeMs OOCIYyXUBaHUS KJIMEHTa Ha
arTpakiuone — 20 muHyT. Haliiute BEpOsSTHOCTHBIE XapaKTEepUCTUKH PaOOThl CUCTEMBI, €CIIU B
TOCTUHUIE MPOKUBAET OJHOBpeMEHHO He Ooinee 30 xnmeHTOB. Kakue pekoMeHIaluu MOXKHO
nath pykoBoAcTBY? KakoBa moimkHa OBITH JUIMTENBHOCTH JONOJHUTENBHBIX pa3BieKaTeIbHBIX
MEPONPUITUH JUISl KIIMEHTOB, 0’KUAIOLINX CBOEH odepea.

IIpakTuyeckoe 3ansaTue Ne 14. 3amxnyrsie CMO

3anaua. [Tycts nnsa obcnyxuBanus 10 nepconanbHbix kKomnbioTepos (I1K) Beiaeneno asa
WHXKEHepa OJMHAKOBOM IPOU3BOJIUTENBHOCTH. [IOTOK OTKa30B OAHOrO KOMIIbIOTEpa -
IIyacCOHOBCKMM ¢ uHTeHCUBHOCThI0O A = 0.2. Bpems oOcnyxuBanus IIK mnoguunsiercs
nokaszareiabHOMy 3akoHy. CpenHee Bpemst obOciyxuBaHus ojnHoro ITK onHuM wHHXeHepoM
cocraisieT 1.25 yac. Bo3MOkHBI cliefyrolue BapuanThl opranuzanuu oocinyxuanus [1K:

1) oba umxxeHepa obcmyxuBatoT Bce 10 kommbioTepoB, Tak uto mpu oTkaze IIK ero
00CITy’)KMBAET OJIMH U3 CBOOOIHBIX HHKEHEPOB, B 3TOM cirydae R=2, N=10);

2) KaxIbli U3 JBYX MHXEHEPOB OOCIYXXMBAaeT MO MATh 3aKkperuieHHbIX 3a HuM [IK. B
sToM ciydae R=1,N=5.

BriOepure Hanmydmii Bapuant opranuzanuu oociysxkuBanus [1K.

3anaHud K 3aHATHIO.

PaccmarpuBaercsi cucrema peMoHTa 3HeproobopynoBanus. [lox TpeOoBaHHEM MOKHO
MOHMMATh Pa3JIMYHble HEHCHPABHOCTH, IMOJIOMKH OOOpYyIOBaHUS, a IMOJA OOCITy)KUBAaHUEM —
yCTpaHEHHUE 3THUX HEHCIIPABHOCTEH, T. €. PeMOHT 00opynoBaHMs. PeMOHTHYI0 OpHraay MOXKHO
paccMaTpuBaTh Kak OOCIY)KHMBAIOIIYIO CUCTEMY, @ PEMOHTHBIX pabO4YMX KaK €€ COCTABJIAIOIINE
(oOcmyKUBarOIINIA anmapar).

Bo Bpemst paboueil cMEHBI MOXKET CIYUYUTBCS, UTO BBILIEAIIEE U3 CTPOsi 000pyIOBaHUE
HEKOMY OyZeT peMOHTHpPOBaTh, TaK KaK BCE PEMOHTHbIE pabouue OyayT 3aHSAThl PEMOHTOM
o0opy/soBaHus, paHee BBIIIEALIETO M3 CTpos. B Takom cioyyae oHO OyneT »KAaTh Hadala
OOCITy’)KMBaHUsI 10 TeX IOp, MOKa OCBOOOAUTCS KTO-IMOO M3 PEMOHTHBIX pabounx. Ecmu



HEUCTPABHOTO 00OPYIOBaHMS OKa3bIBAETCS OOJBINE HANUYUS CBOOOJHBIX PEMOHTHBIX pa0O4uX,
TO oOpasyetcsi ouepeas. B HameM nmpuMepe BXOISAIIUM IMOTOKOM B OOCITYKHUBAIOIIYIO CHUCTEMY
Oynyt TpebOBaHUs HA yCTPAaHEHHE PA3JIMYHBIX MOJIOMOK M HEUCIPABHOCTEH B 00OpPYIOBaHUMU;
BBIXO/JISAIIIAM ITOTOKOM — MCIIPaBHOE 000pYI0BaHHE.

[IpuMeHEeHHEe TEOpUHM MAacCOBOTO OOCIY)KMBAHHS PACCMOTPUM Ha MPUMEpPE PEMOHTA
3JIEKTPOOOOPYAOBAHHUS METAIUIOPESIKYIIIUX CTAHKOB B I[€XE MAIIIMHOCTPOUTEIILHOTO 3aBO/IA.

OYHKIIMOHUPOBAHUE PEMOHTHOW CIIYKOBI I1eXa MPOMCXOAUT CleayromuM obpa3zom. B
TJIAaBHOM IIPOXOJIE IeXa HAXOJIUTCS JOCKa TPeOOBaHMI, HA KOTOPYIO 3aHOCHUTCSI HOMEp CTaHKa,
UMEIOIIETO MEJIKYI0 TIOJIOMKY WU aBapuio. Uepe3 HEKOTOpoe BpeMsi K JOCKE IOAXOMUT
CBOOOJTHBIN PEMOHTHBIN Pab0OYMil M UAET 0OCITY)KUBATh JJAaHHBIN CTAaHOK. 32 UCKIIFOYCHHEM OYEHb
pPENKHUX CIy4aeB TpeOOBaHUS 0OCTYKUBAIOTCS B IOPSAIKE UX MOCTYIIICHHS.

B teuenue 30 mHel mpOBOIMIMCH HAOIIOACHHS 3a MOCTYIJICHHEM W OO0CITy)KMBaHUEM
TpeboBanuii. [losBneHMe 3anucu Ha JOCKE CYMTATIOCh HAYaJIOM MOCTYIUICHHS TPEOOBaHUS; KOT1a
PEMOHTHBI pabouyuii CTUpaJl HOMEP, TO OSTOT MOMEHT TPHUHHMAJICS 3a OKOHYAaHHE
oOciyxuBaHusi. Bpems HaxoxacHHS TpeOOBaHUS HA JOCKE CYHTAIOCh BPEMEHEM IPOCTOS
cranka. HabmroieHns Beuch 1Mo cxeme, MpyuBeICHHON B TaoI. 1.

Tabmumna 1

Cxema BBIOOPOYHOTO 00caemoBaHus aBapUHHOCTH ANEKTPOOOOPYTOBAHHUS
MEXaHUYIECKOro 1exa

e g = e = e e v+ e e

Yocw nabmogenult (C masa s cMen)

T =y s g R SRR Y LY

JHara a0 g el l 2 ’ 3 l 4 l 5 } 6 ) ’

16 X | X
i7 X
18
19
20
21
22
23
24
25
26
27 X
78 X
29 X X X

30 X X X X X X

W3 cxeMbl BUAHO, YTO HAOMIOJEHUS BEIHCHh MO JBa 4aca B JIEHb 10 CKOJB3ALIEMY
rpadpuxy. Kpome Toro, ObulM TNpOBEAEHbI KOHTpOJIbHbIE HaOmoneHus mo 4, 3 u 7 u
cootBercTBeHHO Ha 13, 14 u 15- u (28, 29 u 30) genp HaOmogeHuii. B BbIOOpOUHOE
oOcrnenoBaHue ObUIM BKJIIOUEHBl HauOoJiee XapaKTepHble MOMEHTHI IPOU3BOJCTBEHHOMN
NeSITeIbHOCTH 1I€Xa: Hayallo, CepelrHa M KOHell pabodero IHs, pabouel Henenu, Mecsua,
npeanpa3gHUUHbIe U Nocaenpa3IHuYHble JHU. Pe3ynbraTel HaOm0aeH! (PUKCUpOBAINChH Yepe3
Kaxnaele 10 MuH.

[Tocne 10 gneit HabmtoneHui (Mo 2 4 B JA€Hb) ObUla NMpOBEAECHAa NEpBOHAYaNIbHAs
00paboTKa Pe3yNbTaTOB C 1IEJIbIO OLEHKH PENpPe3eHTAaTUBHOTO YKcia HaOMI0IeHUH.

Tak kak kaxjaoe HaOIIOAEHUE MPOBOAMIOCH MO 2 4, TO BCETrO MPHU 3aJJaHHOW TOYHOCTH
pacuetoB Tpebyercs 56 u Habmogenwit. HaOmromeHus mTpoBOAMIUCH 76 Y, YTO BIIOJIHE
JOCTAaTOYHO JUISl TIOJydeHHsI JTOCTOBEPHBIX pe3yibraroB. Ymcno crankoB B mexe — 480.
PemontHast Opurama coctouT u3 9 wuyenoBek. TpeOoBaHME, MOCTYNUBIIEE B CHCTEMY
obcimyxuBaHus (T. €. HEHUCIPABHOCTH AJIEKTPOOOOPYAOBAHUS HAa KAKOM-THOO CTaHKE), MOXKET
NOKMHYTh €€ TOJBKO TOTJa, KOrjJa OHO IOJHOCTBbIO ycTpaHeHO. TpeOoBaHMiA, 0KHAAIOLINX
o0cyXMBaHUE, MOXET HAKOMUTbCA JOBOJHLHO MHOTo. B Takom ciydae COBOKYNHOCTh
TpeboBaHui oOpaszyer ouepenb. TpeOoBaHHS OOCITYXKHBAIOTCA B TMOPAJIKE UX IOCTYIICHHS.
PaccmaTpuBaemas cructema oOCITyKUBaHUS SIBISIETCSI CHCTEMOM C 0XKHMIaHUEM WIIM CUCTEMOM 0e3
HOTEPb.

Ha ocHoBanum mnpoBeneHHBIX HAOMIOJEHUII IOCTpOEHAa XapaKTepUCTHKAa IOTOKa

TpeboBanuii. B 10-MuHyTHBI MHTEpBan JAMOO HE MOCTYMAIO HU OJHOTO TpeOoBaHUS, JTHOO
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MOCTYMAJNIO TOJBKO OJHO TpeboBaHHe. B pesynbrare 0OpabOTKM 3THX HAOIIOJICHHH COCTaBbTE
TaONHIly YacTOT M PACHpPEACICHUs BEPOSTHOCTEH IMOCTYIUIEHHS TPEOOBaHWN Ha PEMOHTHOE
o0cyKUBaHUE.

Omnpenenute CleayroOmue KPUTEPHH, XapaKTEPU3YIOIIMMHU Ka4eCTBO (QYHKIIHOHUPOBAHHS
paccMaTpUBAaEMOl CUCTEMBI: CPEeIHSS UIMHA ouepeau; KOd(PUIMEHT MPOCTOsi 000PYAOBaHUS B
OXHJIAaHUU PEMOHTA; CpeJHEe YHUCIO TPeOOBAaHUM, HAXOIAIIUXCS B OOCITYKHBAIOLIEH CHCTEME;
cpeaHee YHMCIO  CBOOOMHBIX  OOCHY)KMBAIOIIMX  ammaparoB; Kod)(uUIMEHT mpocTos
00CITy)KMBAIOIIEr0 ammapara. (pelIeHue OCYHIECTBISCTCS B MHUKPOTPYNax M C IPHUMEHEHHEM
TEXHHUYECKHX CPEIICTB).

IMpakTnyeckoe 3ansaTue Ne 15. KonrpoabHas padora (OC-3)

[Ipumepnblii BapuaHr:

1. B Marasun ¢ AByMs KaccaMH 3aXOJUT B CPEAHEM 3 IMOKyMaTelss B MHHYTY, CPEIHEE
BpeMsi O0CIyXHBaHHS 72 MHUHYThl. OmNpenenuTrb BEpPOSTHOCTh MPOCTOS, CPEAHIOI JIMHY
ouepean, CpeaHee BpeMs, IPOBOAMMOE ITOKYIIATENIEM B OUEPEIH.

2. B macrepckoii mo peMOHTY amnmnaparypsl padoraer 3 macrepa. B cpeanem s peMoHTa
MOCTYIAeT 5 ammapatoB B JCHb, a KaXABIH MacTep 3a JICHb yCIIeBaeT OTPEMOHTHUPOBATH 2
anmapara. Haiinure BeposITHOCTH TOro, uTo 3asiBKa OyneT oOciy:keHa cpa3y K€ U CPEIAHIOI0
JUTUHY OYEPeIH.

7. IlepeyeHb OCHOBHOW U JONOJHUTEILHOI yueOHOM JuTepaTypbl, UHTepHET-pecypcoB,
HEeO0XOAUMBIX VIS OCBOCHUSI JUCIUIJIMHBI
OcHoBHasi iuTepaTypa
1. PrixoB, B. B. OcHoBBI Teopuu MaccoBoro obcmyxkuBanus (OCHOBHOM Kypc: MapKOBCKHE
MOJICJIM, METOJIbI MapKoBu3amuu) : ydeOHoe mocodue / B.B. Pwikos, JI.B. Ko3sipeB. —
MockBa : UTHOPA-M, 2021. — 223 c¢. — (Bricmiee obpazoBanue). - ISBN 978-5-16-
010945-9. - Tekcr : anextponnsii. - URL: https://znanium.com/catalog/product/1290321)

2.Bentuenr (M. I'pexoa), E.C. Bpenmenue B wucciemoBanue omepamuii : [16+] /
E.C. Bentuens (U. I'pekoBa). — Mocksa : U3narensctBo CoBerckoe paauo, 1964. — 392 c.
Pexum J0CTyna: o HOJIHCKE.

URL: https://biblioclub.ru/index.php?page=book&id=473745
JonoJHuTeIBbHAA JTUTEPATYpPa

1. Coxkomnos I'.A. JIuHeiHbIe 1IETOYUCIICHHBIE 3a/1a41 ONITUMH3AIINH : yuel. mocodue. — M.
: UHOPA-M, 2020. — 132 c. (http://znanium.com/bookread2.php?book=1106387)

2. Manyrua B. A. KoimyecTBeHHBIH aHaIW3 B KOHOMHKE W MEHEDKMEHTE: YUYeOHHK /
Manyrun B.A., ®aneesa JI.H. - M.:HUL[ UH®PA-M, HUILl UHDOPA-M, 2017. - 615 c.
(URL: https://znanium.com/catalog/product/558504

3. Mactsesa W.H., Topembikuna I'.U., Cemenmxuna O.H. Meroapl onTUMaibHBIX
pEIICHMIA. - M. KYPC, HHUIl HHOPA-M, 2018. - 384 ¢
(http://znanium.com/bookread2.php?book=944821)

4. benpko U.B. Teopus BeposTHOCTEH, MaTemMaTHuyeckas CTaTHUCTHKA, MaTeMaTH4eCKOe
nporpaMMmupoBanue: ydebHoe mocobue / W.B. bempko, WU.M. Mopo3oBa, E.A.
Kpumranosnu. — MockBa : MUHOPA-M, 2022. — 299 c. : un. — (Bsicuee
obpazoBanue: bakanmaBpuat). - URL: https://znanium.com/catalog/product/1862599
(https://znanium.com/read?id=395044)

5. TopboBuos [I'.f. WccrnenoBanue omepanuii B JKOHOMHUKE: YydeOHOEe MocoOue
M.: MOCKOBCKHMI _ TOCY/IapCTBEHHBIA  YHUBEPCUTET IKOHOMHUKH, CTATUCTUKH U
unpopmaruku, 2006. — 117 c. (DnaekTpoHHBIH pecype: «YHHUBEpCUTETCKass OuOIMoTeKa
onnaite» http://biblioclub.ru/index.php?page=book_view red&book_id=90615
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— HWHTepHeT-pecypchl
- 9BbC ZNANIUM.COM http://znanium.com
— OBC «YHuBepcurerckas oudmuoreka ommaim» http://biblioclub.ru
- DnekrponHas oubimnoreka http:/lib.mexmat.ru/books/75829 (cBoOGOaHBII TOCTYII)
—  DnektponHas 6ubaroTeka http://www.razym.ru (cBoOOIHBIH JOCTYII)
— http://nsportal.ru/sites/default/files/2012/12/10/tvorcheskiy_proekt po_matematike _na_temu

.docx ([lata oopamenus: 01.04.2015).
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