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VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PaGovast mporpamMMa QUCIHILIHBL

1. HEJIX U 3AJJAYN OCBOEHUA JUCHUIIJINHBI
ILesn ocBoeHMsI AUCHMILIMHBI: CPOPMUPOBATH y CTYJCHTOB 3HAHHUA O CYIIHOCTH MaTEMaTHKH,
MaTeMaTU4YeCKOM aHAJIN3€ W U WH(POPMALMOHHBIX IPOLIECCOB; JaTh CBEACHHUS O COBPEMEHHBIX
MH(GOPMAIMOHHBIX TEXHOJOTHIX; M3yYUTh NPUHIUIBI XpaHEHUs, MOUCKa, 0OpabOTKH W aHaIH3a
MEIMKO-ONOJIOTHIECKOH HH(POPMAIMK U ¢ TOMOIIIBI0 KOMITBIOTEPHBIX TEXHOJIOTHH.

3agaum 0CBOEHUS TUCHHUILINHBI!

e CdopMupoOBaTh y CTYICHTOB 3HAHUS OCHOBHBIX 3aKOHOB MaTEMATHKH;

e N3yunth METOABl MATEMATHYECKOW CTATUCTHKH, MCIOJIB3YEMbIE HA PA3JIMYHBIX ATarax
MOJTYYCHUS U aHaIM3a GapMareBTUIeCKO HH(DOPMATUKY;

e JlaTh CTyIeHTaM CBEJECHUS O COBPEMEHHBIX MATEMATHYECKUX METOJaX, MPUMEHSEMBIX B
(hapmareBTHUeCKOM OTpacTH;

e JlaTh 3HAHUA O MATEMATUYECKUX METOAaX ONTHUMU3AIMU B (papMaiuu,

e (O3HAaKOMHUTH CTYACHTOB C OCHOBaMHU JIMHEWHOTO TMPOrPaMMHUPOBAHUSI TPU PEIICHUU
TPAHCIIOPTHOM 3a7a4¥, MPUMEHSIEMBIX B allTEYKOW CETH;

e VYMeTh HCIONb30BaThb TEOPUI0 MAacCOBOrO OOCIY)XKHMBaHUS B NpoPecCHOHATBHON
JEATEIIbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII:

JuctunnuHa sBisieTcs: 00s3aTeNbHOM M OTHOCUTCS K 0OasoBoil uactu bioka Bl
«JluctMIuIMHBL (MOJIYIIN )» OCHOBHOM mpodeccHoHa bHOM 00pa3oBaTenbHO#l mporpammel (OITOIT),
yCTaHaBIWBAaeMOW BY30M. JlaHHas IUCIUIIIMHA SIBJISETCS OJHOW W3 JUCIUIUIMH B CHCTEME
MOJITOTOBKK CIeNHANIMCTOB 10 HampasiieHuto 33.05.01 «®Dapmanus». OHa 0XBATHIBAET MIUPOKUM
Kpyr mpoOjeM M TMO03TOMYy CBsi3aHa CO MHOTMMM JUCUUIUIMHAMH, HaIlpaBJICHHBIMH Ha
dbopMHUpOBaHHE KOMIETEHLIMHA MO 3HAHUIO AaOCTPAKTHOTO MBIIUICHUS, aHajlu3a, CHUHTE3a;
TOTOBHOCTH K pEHICHHIO CTaHIapTHBIX 3a7ad  NpodeccHoHalbHON  AEATEeIbHOCTH U
WCIIOJIb30BaHUEM HWH()OPMAIMOHHBIX, OMOIMOrpaduUIecKuX pecypcoB, YMEHHIO HCIOJIb30BaTh
OCHOBHbIE ~(PYHKIUU (PU3UKO-XUMHYECKUX M MAaTeMaTH4YeCKHMX TOHITHM TpH pelIeHUU
npodeccroHalbHBIX 3a7a4 U T.1I.

Juctunmuaa b1.0.22 "Marematuka" unrtaercs B 1-oM ceMecTpe CTyaeHTaM OYHOM
dbopmbl 00ydyeHHst 1 6a3UpyeTcss Ha OTAEIbHBIX KOMIIOHEHTaX KOMIIETEHIUH, cpOpMUPOBAHHBIX Y
oOyuaromuxcs B XOJI€ U3YYEHHUs MpPeIUIeCTBYIOIUX 0O01meo0pa3oBaTeNbHbIX JIUCHUIUIMH.
[TapannensHo ¢ "MareMaTtukoil" n3yqarorcs: oOmas u opraHudeckas Xumus, Gu3uka 1 OOTaHHKA.

VYyebnas  gucnumimHa — “‘Matematuka"  oOecreunBaer  (OPMHUpPOBAHUE  CHCTEMBI
KOMIIETEHIIMI Ui JajbHeilero mporecca oOydeHUss B paMKax MO3TamHOro (opMHUPOBAHUS
KOMITIETEHIIUI MPU U3y4EHUH CIEAYIOUIUX CIEIUATbHBIX TUCIUIUINH:

e 00mIas ouoJiorus
(buznueckas U KOJUIOUTHAS XUMUS
aHAJIUTUYECKast XUMUS
OpraHuyecKas XUMHs
nHpopMaTruka
OuMoNoTHYecKas XUMHU
MUKPOOHOJIOT U
nH(OPMALMOHHBIE TEXHOJIOTUU B TTPO(HECCHOHATIBHON AeSITETbHOCTH
(hapmakorHo3us;
(dapmalieBTHUECKAs XUMUS;
(hapmalieBTHUECKasI TEXHOJIOTHS;
TOKCHKOJIOTHYECKasi XUMHUS,
yIpaBJIeHUE U SKOHOMHKA apMaliuu
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® MEIUIIMHCKOE U (papMaIieBTHUECKOE TOBAPOBEICHUE

a TaKXKC I MOPOXOXKIACHUSA TMPOU3BOACTBCHHBLIX ITPAKTUK W IMMOATOTOBKE K COa4YC MW CJayda
rOCY/IapCTBEHHOTO YK3aMCHA.

3. IEPEYEHb TIJIAHUPYEMbBIX PE3YJIbTATOB OBYYEHHUA 11O

JUCHHUIVIMHE (MOAYJI0), COOTHECEHHBIX C IIVIAHUPYEMbIMHU
PE3YJIbTATAMHU OCBOEHHUS OBPA3OBATEJIbHOM IMPOT'PAMMBI

[Iponecc n3yueHust TUCUUTUIMHBI HANIPaBJIeH Ha (OpPMUPOBAaHUE CIETYIOMIMX KOMITIETSHIUN

Koa n HamMeHoBaHHe IlepeyeHb NIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUS MO
peanusyemMoii AUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX ¢ HHAUKATOPaAMH
KOMIIETEeHIIMH JOCTHKEHHSI KOMIIEeTEeHIUM

OIIK-1- Cnocoben | UA-lonk1 [IpuMensier OCHOBHBIE OHOJOTUYECKHE METO/IbI
HCIIOJIh30BaTh aHainu3a I pa3pabOTKH, UCCIENOBAHMM UM DKCIIEPTHU3BI
OCHOBHEIC JIEKapCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOTO PACTUTEIIBHOTO CHIPHS
OuoJoruuecKue, N-2onkl Ilpumenser  OCHOBHblE  (PU3MKO-XUMHUYECKHE U
(bMBUKO-XUMUYECKHUE, XUMHUYECKHE METOJbl aHalh3a ISl pa3paOOTKH, WCCIAEAOBAaHUN U
XUMHYECKUE, IKCTIEPTHU3BI JIEKapCTBEHHBIX CPEICTB, JIEKapCTBEHHOTO
MaTeMaTHUECKHE PaCTUTEIBHOTO CHIPhS U OMOJIOTHYECKHX 0OBEKTOB

METOIbI st | UA-3onk1 IIpumeHseT OCHOBHBIE METOJBI (PH3UKO-XUMUUYECKOTO
pa3paboTKH, aHaJM3a B U3TOTOBJICHUH JICKAPCTBEHHBIX IIPETIapaToOB
HUCCIIEIOBAHUI u | UA-4onkl IIpumeHser MaTeMaTHYECKUE METObI U OCYILIECTBIISIET
AKCHEPTU3BI MaTeMaTHYeCKyl0 O00pabOTKy MaHHBIX, IIOJYy4EHHBIX B XOJE
JIEKapCTBEHHBIX pa3pabOTKH JIEKAPCTBEHHBIX CPEJICTB, a TAK)KE HCCICIOBAHUM M
CPEACTB, W3TOTOBJICHHS | SKCIEPTHU3BI JIEKapCTBEHHBIX CpEICTB, JIEKapCTBEHHOTO
JIEKapCTBEHHBIX PaCTUTEIBHOTO CHIPhS U OHOJIOTHYECKHX 0OBEKTOB

MpenapaToB

OIIKG6- Cnocob6en | MI-lonk6  Ilpumenser  coBpeMeHHble  MH(POpPMAIMOHHBIC

MOHUMATh  IPUHLMIIBI | TEXHOJOTUM TPU B3aUMOACUCTBUU C CyObeKTaMu oOpalieHus
paboThl  COBPEMEHHBIX | JIEKAPCTBEHHBIX CPEJICTB C yd4eToM TpeOGoBaHM MH(DOpPMAIIMOHHOM
MH(POPMAITMOHHBIX 0€301acHOCTH

TEXHOJIOTUI u | UA-2onk6 OcymectBiseT 3G(EKTUBHBIA MOUCK HHPOPMAIIHH,
UCIOJIb30BAaTh HX Ui | HEOOXOAMMOW  JUis  pelleHus  3agad  [npodecCHOHaIbHON
pelieHus 3a/a4 | IeATENbHOCTH, C UCIOJIH30BAHHUEM IPABOBBIX CIIPABOYHBIX CHUCTEM
npodeccruoHaIbHON U ipoeccCHOHaNbHBIX (apMaleBTUYECKIX 0a3 JaHHbIX.
JeSITeNbHOCTH NI-3onk6 I[IpumensieT crenuann3upoBaHHOE IPOTPAMMHOE
obecrieyeHue Ui MaTeMaTH4eCcKOi 00pabOTKHU JaHHBIX
HAOTIOJICHUI U SKCIIEPUMEHTOB IIPU PEIICHUH 3aa4
npodeccuoHanbHOM NesITeNbHOCTH

N/1-4onk6 I[IpumensieT aBToMaTU3MPOBAHHBIE HH(DOPMALIMOHHBIE
CUCTEMBI BO BHYTPEHHUX IMpolieccax GpapMalieBTUIeckoi u (1n)
MEAMIIMHCKOM OpraHu3alliy, a TaKXKe JUTsl B3AaUMOJICHCTBUH C
KJIMEHTaMH U TOCTABIIUKAMU

4. OBBEM JUCHUIIJIMHBbI
4.1. O6beM THCHMIIMHBI B 3a4eTHBIX eqnHUNax (Bcero) 2 (72 yaca)

4.2. mo BuaaM y4e0Hoii padoThI (B yacax)
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KosuuecTBo yacoB (popma o0yueHus : ouHas)

Bun yueOHoi#i paGoTbl

B 1.4. mo ceMecrpam

Bcero no niiany

1 cemecTp

1 2

3

KonrakTtHas pabora
oOyJaromuxcs ¢
MIPETo/IaBaTelieM B
cootBercTBUE ¢ YII

AyIHUTOpHBIE 3aHATUSA:

o Jleximu 18

18

e CeMmHHapHl U
MPAKTUIECKHE
3aHATHUS

e JlabGoparopHble 18
paboTHI,
MPAKTUKYMBI

18

CamocTosTenpHas paboTa 36

36

DOpMBI TEKYILETO TECTUPOBAHUE,
KOHTPOJIS 3HAaHUU 1 YCTHBIN OIPOC
KOHTPOJIS
CaMOCTOSITENIbHOU
paboThI: TECTUPOBAHUE,
KOHTp.paboTa,
KOJUIOKBUYM, pedepar u
ap. ( He MeHee 2 BHIOB)

TECTUPOBAHMUE,
YCTHBIN OIPOC

Kypcosas pabora -

Buasl npomexxyrouHOM 3a4€T 3a4€T
aTTecTaruu (3K3aMeH,

3a4er)

Bcero yacoB no 72 72
AUCHHUILINHE

4.3. ConepxaHue THCHMILUINHBI (MOaYyJisi.) PacnpenesieHue 4acoB 1o TeMaM M BHIaM

yueOHO# padoThI:
®opma o0ydeHus: ouHas

Buabl yueOHBIX 3aHATHH dopma
AyIMTOpPHBbIE 3aHATHUSA TeKyIe
Ha3panue u pasnesion aKTH4ec Sansmus p | Cavoctos ro
NMPaKTH4
pasit Bcero P uHTepakTH | TOIPHAT | wogrpo
U TeM KHe Jadopartop- - a0oTa
JeKIUN BHOM p ISt
3aHATHS, | HadA padora dbopme .
ceMHHAp p SHAHMI
1 2 3 4 5 6 7 8
Paszgen 1. MateMaTH4ecKuii aHAJIU3
1. [TpousBoaHas 8 2 2 4 TECTHPOBA
byHkUM, €€ HUE,
r€OMETPUUYECKUN U OIIpoC

®opma A
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MEXaHUYECKUI

cMmbica. [Ipenen

GyHKIMHN 1

II0CJIEA0BATCIIbHOCTHU

Paznen 2. OcHOBBI TeOPHH BEPOSITHOCTH

1. DneMeHThI 8 2 2 4 TECTUPOBA

KOMOUHATOPUKH HHUeE,
OTIpoC

2. Crniyyaiinblie COOBITHS U 8 2 2 4 YCTHBIN

BEITUYHMHbI onpoc

Pa3nen 3. MaTemaTnyeckasi CTaTHCTHKA

1. OCHOBBI BEIOOPOYHOTO 8 2 2 4 YCTHBIN

MeToaa OIpocC

2.2JIEMEHTBI TEOPUH 8 2 2 4 TECTUPOBA

KOPPEISIUH HHE,
OTIpoC

3. Craructuyeckas 8 2 2 4 YCTHBIN

MPOBEpKa TUIIOTE3 ompoc

Pa3nen 4. AHaIu3 BpeMeHHBIX PSAI0B

1. TonsTue 8 2 2 2 4 YCTHBIN

CTAI[MOHAPHBIX H ompoc

HECTAIIMOHAPHBIX

BPEMEHHBIX PSIOB

Pa3nenb. MaTeMaTH4YeCKHe METOIbI ONTUMHU3ANMHU B (hapManuu

1. TpaHcnopTHast 3aaua 8 2 2 4 YCTHBIN

JIMHCHUHOI'O Onpoc

IPOrpaMMHPOBAHHS

2. TlousiTHe O TEOpHH 8 2 2 4 TECTUPOBA

MaccOBOr0 00OCTY)KUBaHHS HUe,
OTIpoC

Urtoro 72 18 18 36

5. COJEPXXAHUE KYPCA

Paznen 1. MareMaTnuecKui aHaJIu3

Tema 1. [IpousBonHas GyHKIMM, €€ TeOMETPUUYECKUN U MEXaHUYECKUU cMbIC. [Ipenen dyHKIuiA u

IoCIacaA0BaTCIbHOCTH

Paspnen 2. OcHOBBI TeOpUM BEPOSATHOCTH

Tema 2. DneMeHTbl KOMOUHATOPUKHU

Tema 3. Ciyyaiinble cOOBITHS U BETUYNHBI

Pa3pen 3. MaTreMaTn4decKkasi CTATHCTHKA

Tema 4. OcHOBBI BHIOOPOYHOTO METO/1a
Tema 5.2neMeHTHI TEOPUH KOPPETALMU

Tema 6. CraTucTuyeckas IpoBEpKa rUIIOTE3

Pasnen 4. Anau3 BpeMeHHBIX PS/10B

Tema 7. IloHsTHE CTaAlMOHAPHBIX W HCCTAUMOHAPHLIX BPEMCHHBIX PAI0B

Pa3pnen 5. MaremaTnyeckue MeTOAbl ONITUMH3ALUH B (papManuu

®opma A
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Tema 8. TpancnopTHas 3a1a4a JMHEHHOTO IPOrPAMMHUPOBAHHUS
Tema 9. IlonsiTHE O TEOPUM MAaCCOBOTO OOCITYKUBAaHUS

6. TEMBbI MIPAKTUYECKHNX 3AHATHIA

Jannseiii Bua paboTel He ipeaycMoTper Y11

7. JABOPATOPHBIE PABOTHI , IIPAKTUKYMBI
Paznen 1. MaremaTudyecKuii aHAJIN3

Tema 1. IIpousBoanas QpyHkIMH, €€ reoMeTpudeckuii U1 Mexanuueckuit cmeici. [penen pynkuuit u
IIOCJIEOBATEIBLHOCTH

Heab: oOyueHue CTYJEHTOB OCHOBHBIM IMOHSATHSIM M METOJaM MaTeMaTH4YecKOro aHaiu3a u
IIPUMEHEHUI0 MAaTEMAaTHYECKOI0 aHalIM3a Ul MOCTPOCHHsS MATEMaTHYECKUX MOJENIEH peajbHBIX
IIPOLIECCOB.

MeToaunyeckue ykasaHus

IIpousBoanas. PaccmoTpum HekoTOpyIO PyHKIHIO ¥ = Sflxlg JIBYX TOUKax MXp H- X, +Axv -
3neck yepes X 0003HaYCHO HEKOTOPOE Malloe N3MEHEHHE apryMeHTa, Ha3bIBaeMoe MpUpaIeHueM
apryMeHTa; COOTBETCTBEHHO Pa3HOCTb MEIy ABYMS

flocg) ;- floy + A

3HAYCHUSAMU QYHKITIH: ' Ha3BIBACTCS Flx, +hx)— f(x))
npupaiierrneM GyHKIuu. [Ipon3BogHON PYHKIIMK B TOYKE firn
HA3bIBACTCS MPEIeN, K KOTOPOMY CTPEMHTCSI OTHOIIICHHE

npupaiieHie QyHKINU K TPUPANICHAIO0 apTyMEeHTa, KOTa Ax 0 hx
MIpUpAIICHUE apryMEHTa CTPEMUTCS K Hyro (dpopmymna 1).

df dr(x)
Eciu 5TOT mpezien CymecTByeT, To QyHKIUMS Ha3hIBAETCA | #°( xp 1= —— (1 ) = —————
mupdepennupyemoit B Touke . [IpomsBogHas GyHKIHH dx i =1
ob6o3Hauvaercs (popmyna 2).

I'eomeTpuyeckuii cMbIC POU3BOAHOM. PaccmoTpuM rpaduk dyHkumu . J{7s 1r00BIX IBYX TOUEK
A u B rpaduka ¢pyHKIIMH MOKHO 3anucaTh dhopmysna 3).
Ax xithiy—x(8)
lim —— = lim =x"(& ),
Af=0 At AZ=0 At

B neit - yron Haknona cekymieit AB.

Taxum 06pa3oM, pa3HOCTHOE OTHOLIEHHE PABHO YrioBoMy Ko3(p¢uiuenty cexyuieil. Ecin
3a(huKcUpoBaTH TOUKY A U JIBUraTh [0 HAIPABJIEHUIO K HEell Touky B, To HeorpaHnueHHO
yMeHblI1aercs 1 npubmmxkaercs k 0, a cexymast AB npubnmxkaercs k kacarenbHoi AC.
CrnenoBatenbHO, MpeJiesl Pa3HOCTHOTO OTHOILIEHHST paBeH yriIOBOMY KO3 (HUIMEHTY KacaTeIbHON B
touke A. OTcroga cieayeT BbIBOI.

[TpounsBoaHas GYHKIMH B TOUKE €CTh YIIIOBOM KO3 PULIMEHT KacaTelbHON K rpaduKy 3TOM
GyHKIMY B 3TOM Touke. B 3TOM M cOCTOUT reoMeTpHuecKuil CMbICT IPOU3BOAHOM.

YpaBHeHue kacaTeJlbHOl. BriBesieM ypaBHeHHe KacaTenbHOH K rpaduky GpyHKIuM B Touke . B
oO11eM cityyae ypaBHEHHE MPsIMOIi ¢ yriIOBbIM KO3 (HUIIMEHTOM uMeeT BU: . YToOBI HaiiTu b,

®opma A Crpannna 6 u3 19
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BOCIIOJIb3YEMCSI TEM, YTO KacaTeslbHas IPOXOJUT uepe3 Touky A: . Orcrona cienyer: . [loncrasmisis
3TO BBIpAKEHHUE BMECTO b, MosryuyaeM ypaBHEHHE KacatenbHOH (hopmyna 4).

MexaHn4eCKUil CMBIC] NPOU3BOAHOM. PaccMOTpUM IpoCTENIINIA Cllyda: JBUKECHHE
MaTepHUaJIbHOM TOUKH BJI0JIb KOOPAUHATHOM ocHu. IIpu 3TOM 3a/1aH 3aKOH JIBHYKEHUS TOUKU:
KOOpAMHATA X JIBUKYILEHCS TOUKH — 3TO U3BEeCTHas (DYHKIMS BpeMeHH . B TeueHne naTepBaia

BpEMEHHU OT JI0 TOUKa IepeMeliaercs Ha paccTtosiHue: . E€ cpensis ckopocTs () HaX0IUTCs 0
Ax

v
dbopmyie: .Y . IIpu 3HauyeHHEe CpeIHEN CKOPOCTU CTPEMUTCS K ONPEAECIEHHON BEJIMUHHE,
KOTOpas B (1)I/ISI/IKC Ha3bLIBaeTCA MTHOBEHHOU CKOpPOCTBIO MaTepHaHLHOﬁ TOYKHU B MOMCHT BPCMCHHU .
CrnenoBaTenbHO, JUIsl MTHOBEHHOW CKOPOCTH MOXHO 3anucath Gopmyny S. Eciu cpaBHUTH 3Ty
dhopmyny ¢ popMyioi mpou3BOAHOM 1, TO MOKHO CENIaTh BBIBOJI, YTO

CkopocTh — 3T0 NPOM3BOAHASI KOOPAUHATHI 0 BpeMeHH. B 3TOM U cOCTOUT MeXaHUYeCKU

CMBICJI TPOU3BOIHOM. AHAJIOTHYHO, YCKOPEHHE — 3TO MPON3BOAHASI CKOPOCTH IO

BpemeHu: &= Viz).!

Bomnpocsl k Teme:
1. llonsTue pyHKIMY, Tpeaena GyHKUNUN
2. TlonsiTie npousBoaHON U TuddepeHnnana GyHKIUNA

3. [IpumeneHnne mpou3BOIHBIX U TG GEPEeHIINATOB K PEIIEHUIO PUKIIAHBIX 3a/1a4.

Pa3znen 2. OCHOBBI TeOPUHU BEPOSITHOCTH

Tema 2. DieMeHTHl KOMOMHATOPUKH
Hean: M3ydnTh OCHOBHBIE TIOHATHS KOMOWHATOPUKY U HAYYUTHCS PelIaTh KOMOMHATOPHEIC
3aa9u

MeToanueckne ykazaHust

Kombunaropuka - 310 pa3aen MaTeMaTHKH, B KOTOPOM H3y4aroTCs BOIIPOCHI O TOM, CKOJIBKO
pa3IMYHBIX KOMOWHAIIWMA, TTOJYUHEHHBIX TEM WJIM HHBIM YCIOBUSM, MOXHO COCTABUTh U3 33JJaHHBIX
00bekTOB. OCHOBBI KOMOWHATOPHUKM OYCHb BXKHBI IS OICHKH BEPOSITHOCTEH CIIy9alHBIX
COOBITHH, T.K. UMEHHO OHHU TIO3BOJISIIOT TOJCYUTATh MPUHIHUITHATHHO BO3MOXHOE KOJHUYECTBO
Pa3IMYHBIX BAPUAHTOB Pa3BUTHS COOBITHIA.

[Tycth uMeetcs k rpymm 371eMeHTOB, IPUUEM i-51 TPYIAa COCTOUT U3 N SJIeMEeHTOB. Bribepem
[0 OJHOMY 3JIEMEHTY M3 Kaxaoi rpynmel. Toraa oOmiee uncno N cnoco60B, KOTOPHIMU MOXKHO
MIPOM3BECTH TaKOM BBIOOD, ONpenessieTcss COOTHOmeHueM N=nj*Ny*Nz*...*ny.

Omnpenesenue 1. Pa3mernienneM w3 N 3JIEMEHTOB MO M B KOMOMHATOPUKE HA3bIBACTCS
m000i ynopsiioueHHbIii HA00p W3 M pa3IUYHBIX SJEMEHTOB, BBIOPAHHBIX W3 T'eHEpPaIbHOM
COBOKYITHOCTH B N 3JIEMEHTOB.

Yucno pasMelleHuii B KoOMOMHATOpHKE 0003HauaeTcss A," ¥ BEIYUCIAETCS 10 (opMyJIE:

A =nn-Din-2) (n-m+1= o

in—tm)l

Onpeaenenue 2. CoueTanneM u3 N 3JI€MEHTOB MO M B KOMOMHATOPHKE HA3bIBAECTCS OO0
HEYNOPS/I0UEeHHbIi Ha00p #W3 M pa3IUYHBIX »JJIEMEHTOB, BBIOPAaHHBIX U3 TeHEpPATbHON
COBOKYITHOCTH B N

Onpenenenue 3. IlepecTaHOBKOMH 13 N 3IEMEHTOB Ha3bIBAETCS JIIOOOH yNoOpsA04eHHbIi
HA0O0P ATUX DIIEMEHTOB.
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Bomnpocel k Teme:

1. OcHOBHBIE NPUHIUIIBI KOMOMHATOPUKHU
2. IIpaBUIIO CyMMBI U IPOU3BEICHHUS.

3. OCHOBHOE€ MOHSTHUE YIOPSIOYEHHOCTH

Tema 3. CiryuaiiHbie COOBITHS M BETUIHHBI

Heas: popMupoBaHue 3HaHUI OCHOBHBIX ITOHATHI TEOPUHU BEPOSITHOCTEH, METOZOB PEUICHHUS 3a1a4
TEOPUU BEPOSTHOCTH, IPUMEHSAEMBIX Ul pELICHUS IPUKIAJHBIX 3a7a4, IIyTEM OCBOCHHS METOJIOB
TEOPUHU BEPOSATHOCTU I  CTAaTUCTUYECKOM OO0pabOTKH (papMaleBTUYECKHMX SKCIIEPUMEHTOB;
3aKpeIICeHUe TOHATHUS BEPOSITHOCTM M €€ CBOMCTB, Cc(OpPMUPOBATH yMEHUS  BBIYUCICHUS
KJIACCHUYECKOW BEPOSTHOCTH.

MeToauueckue YKazaHus

BeposATHOCTHBIE 3aKOHOMEPHOCTH MPOSBIIIOTCS TOJBKO B MAaCCOBBIX SIBJICHUSX, T.€. KOTJa
OIMH U TOT K€ OOBEKT M3MEHSET CBOE COCTOSIHHE MHOTOKPaTHO WM KOrJa MHOKECTBO
OJINHAKOBBIX 0OBEKTOB OJIHOKPATHO MU3MEHSIOT CBOE COCTOSIHME OJIMHAKOBBIM 0Opa3zoM. MaccoBbie
SIBIIGHUS U TPOLIECCHl XapaKTepHbl HEOJHOKPATHBIM IOBTOPEHUEM IPU IMOCTOSHHBIX YCIOBHSIX
HEKOTOpBIX coObITHl. COOBITHEM B TEOPUU BEPOATHOCTEM HA3bIBAETCS SBJIEHUE, MPOMCXOAIIEE
MIpHU pean3alii Kakoro-1M0o KOMIUIEKCa YCIOBHUM, KOTOPBI MOKET ObITh BOCHPOU3BENECH CKOJIb
yYrogHO OOJBIIOE YUCIO pa3. MaccoBble SIBJICHUS BCErAa SBISIIOTCA PE3yJbTaToM OOJIBIIOTO,
MHOT/1a 0ECKOHEYHO OOJIBIIOTO YMCIIa UCIBITaHUM. VcnibITaHue — 3TO BOCIIPOU3BEICHUE KOMILIEKCa
ycioBui kakoro — Jymbo coObiTua. CoObITHE, KOTOpPO€ BCErJa IPOUCXOJUT B PpE3ysbTaTe
UCIBITAaHUH, Ha3bIBaeTCsl JOCTOBEPHBIM. COOBITHE, KOTOPOE HUKOTJa HE MPOUCXOIUT B pe3yiIbTaTe
UCTBITAaHUH, Ha3bIBAETCS HEBO3MOXKHBIM. CoOOBITHE, KOTOpPOE MHOTJa MPOMCXOJUT B PE3YJIbTaTe
UCIBITAHNWW, Ha3bIBacTCAd ciaydalHbIM. Hampumep: BbIIaneHuE «Opia» WU «PEIIKW» IPpH
010pacbIBaHUM MOHETHI SIBJISIETCS COOBITHEM; CaMO MOAOPAChIBAHUE — 3TO HMCIBITAHUE; MAJCHHUE
MOHETBl — JIOCTOBEpHOE COOBITHE; €€ BBLIET B KOCMOC — HEBO3MOXKHOE COOBITHE; BbINAJICHHE
«opia» (WM «peuku») — ciaydaiHoe coObltue. HeBo3MOXKHbIE M JOCTOBEpPHBIE COOBITHS
JeTepPMUHUPOBaHbl (Mpenonpenenensl) ux npuunHamu. CoydaiiHble COOBITHS OOYCIIOBIIEHBI
UTHOPUPOBAHUEM CJIa0bIX (HECYIIECTBEHHBIX) CBSI3€M WM HE3HAHUEM CBs3ed CHUJIbHBIX. T.0., 1O
KpaliHell Mepe B MAaKpOMHUPE, CIIy4alHOCTD SBISETCS PE3YJIbTaTOM HE3HAHMS BCEX IIPUYUH SIBJICHUS.
Eciu  pe3ynbrarel cilydailHBIX COOBITHMM HOAJMAIOTCS KOJMYECTBEHHOW OLEHKE, TO UX
XapaKTEepPU3yIOT NPU IOMOLIM CIy4alHbIX BenuduH. CiydailHas BEJIMYMHA — JTO IEpEMEHHas,
IIPUHMMAIOIIAs B PEe3yJbTaTe MCIBITAHWM TO WIM MHOE 4YUCIIOBOE 3HadyeHue. Mmeercs nBa BuIa
CIIy4allHbIX BEJIMYMH: JUCKPETHBIE U HENpEpbIBHBbIC. /IMCKPETHON HA3bIBAETCs Takas CilydaiHas
BEJIMYUHA, KOTOpas NPUHUMAET KOHEYHOE MM OECKOHEYHOE CUETHOE MHOXECTBO 3HaueHUil. 1o
O3HAYyaeT, YTO BCEM UIEMEHTAM J@HHOTO MHOXECTBAa MOTYT OBITh COIOCTABJIEHBI HATypaJlbHbIE
quciaa WIM OHM MOTYT OBbITh BbIMMCaHbl B mociepoBaTenbHocTd X1, X2 ... Xn. Ilpumepom
JMCKPETHON CilyyailHOW BeIMYMHBI SBJISETCS pa3Mmep OOyBH IKHUTEJIEH HEKOTOpPOro ropoja.
HenpepriBHOM cilyyailHOM BEIMYMHOW Ha3bIBAe€TCs Takas NEPEMEHHas, KOTOpas MOXKET IPUHUMATh
moboe 3HaueHHe B HEKOTOpPOM MHTepBaje. [loaToMy umciio 3HaueHWI HENpephIBHON citydaitHON
BEJIMYUHBI Bceraa OeckoHeuHo. Hanpumep, pocT kuTeneil HeKoToporo ropoja.

Bormpock! k Teme:

1. Cnyy4aiiHple BeJTHYMHBI.

2. YucnoBble XapaKTepUCTUKU JUCKPETHOM CIlydallHOW BeTUYHHBI. UNCIOBBIE XapaKTEPUCTUKH
®opma A Crpannna 8 uz 19




MuHucrepeTBo Hayku u obpazoanust PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PaGovast mporpamMMa QUCIHILIHBL

HENPEPBIBHOM CIIy4allHOW BEJIMYMHBI.
3. HopmanbHbIii 3aKOH paciipeesieHusl.

Paznen 3. Maremarnyeckasi CTaTUCTHKA

Tema 4. OcHOBBI BHIOOPOYHOTO METO/1a

Leanb: ocBOoeHHWE METOAUKM OpraHU3alMd M TMPOBEJACHUS BBIOOPOYHOTO  HAOIIOJACHUS;
CTATUCTUYECKUX METOJOB U METOJIOB OIICHKU MapaMeTPOB r'eHEePaTbHOM COBOKYITHOCTH HA OCHOBE
BI)I60pO‘-IHI)IX JAaHHBIX.

MeToauueckue YKazaHus

BribopouHoe HaOmrofeHNME — BaXKHEWIIHMI BHJ HE CIUIOMIHOTO HaOmoaeHus. Teopus
BBIOOPOYHOTO HAONIO/EHUS, T.H. BHIOOPOYHBIH METOJl, — COBOKYMHOCTb MPHUHIIMIIOB U CHOCOOOB
oTOOpa eIMHUI] COBOKYITHOCTH, a TaKX€ CIOCOOOB M METOJOB OLIEHKH MapaMeTpPOB T'€HepabHOM
COBOKYITHOCTH Ha OCHOBE BbIOOPOYHBIX €JMHUI. BHIOOPOUHBIN METO/1 B HACTOAIIEE BPEMSI TTOTYUNIT
LIIMPOKOE MPAKTUYECKOE NPUMEHEHHE, IMOCKOJbKY OO0JIaJaeT LeNbIM pAIOM MPEUMYIIECTB I10
CPaBHEHHMIO CO CIUIOIIHBIM HAOIIOIEHUEM U MHBIMHU BUAMH HECIUIOIIHOTO HAOIIOCHHUS.

'enepanbHas COBOKYMHOCTh — COBOKYIIHOCTh, KOTOpas COOCTBEHHO HWHTEpPECyeT
UCCleoBaTelNs U U3 KOTOPO OTOMpPArOTCsl €IUHUIIBI B BEBIOOPOYHYIO COBOKYIHOCTh. BbiGopouHas
COBOKYIHOCTb — COBOKYIMHOCTb OTOOpaHHBIX €IWHHUL, IO KOTOpPhIM OyayT (UKCUPOBATHCS
3HAYEHUS TeX WU UHBIX PU3HAKOB.

OcHoBHOHM TpUHIMT (OPMUPOBAHUSI BHIOOPOYHON COBOKYITHOCTH — CIYYalHOCTH OTOOpA,
T.€. BCEM €UHHIIAM T€HEpaJIbHOM COBOKYIMHOCTH JOJDKHA OBITH OOecrieueHa paBHasl BEPOSTHOCTD
MOTaaHus B BRIOOPKY. DTOT MPUHIIAI 00€CIIeYnBaeT 0OBEKTUBHOCTH BRIOOPOYHOTO HAOIOCHUS,
MIOCKOJIbBKY ~TMO3BOJISIET ChOPMUPOBATH pENpPE3eHTAaTUBHYIO BBIOOPKY. Penpe3eHTaTUBHOCTH
CHOCOOCTBYET TMOJIyYEHHUIO HECMEIIEHHON BBIOOPKH, T.€. CTPYKTypa WM 3aKOHOMEPHOCTh
pacnpesneneHuss B BbIOOPOYHOW COBOKYMHOCTHM COOTBETCTBYET pACIpPENEICHUI0 E€IUHUIl B
reHepaJbHOW COBOKYITHOCTH.

CriocoOb1 0TOOPA €MHUILL B BHIOOPOYHYIO COBOKYITHOCTB!

1. Cnyuaiiaplii oTOOp. Peanu3yroT MeTogoMm XepeObEBKM WM C HCIOJIB30BaHHEM

TaONUI CITydallHbIX YHCeTI.

2. MexaHu4eckuii 0TOOp — YaCTHBIN clydal ciaydaidHoro orbopa. PaccunteiBaercs mar

k=2

0TOOpa, KOTOPBIi PaBeH OTHOIIEHHIO 00BEMA COBOKYITHOCTH K 00BEMY BBIOOPKHU: n,
OT60p MOXKET MPOBOJUTHCS IO MPUHIUITY OECIIOBTOPHOTO OTOOpa, KOr/Aa, U3BJIeKaeMas 13
reHepaJIbHOW COBOKYITHOCTH, €IHHIIA Ha3a]l HE BO3BPAIACTCsl, M IOBTOpHOTO 0TOOpa [1].
Bupl BEIOOpKH:
CoOcTBEHHO Clty4aiiHasl.
Tumnonorudeckas (CTpaTuUIMpOBaHHAN).
I'aesmoBas (cepuitnas).
MHorocTyneHuarasl.
Msorodaznas.

aogkrwnPE

Bomnpocsl k TeMe:
1. Cratuctudeckoe pacrpeaeiaeHne BbIOOpKU
2. JIuckpeTHbI€ U UHTEPBAIbHbIE BAPUALIMOHHBIE PSJIbI.

3 ToueuHbIC U HHTCPBAJIbHBIC OLICHKU MTAPaAMCTPOB paCIIPEACIICHUS .
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Tema 5. DieMeHTBI TEOPUN KOPPEJISALIUN
Ilesib: HAYYUTHCS BBITOIHATH KOPPEISAIMOHHBIN aHAIN3, pACCUUTHIBATh KOA(DDHUIIMEHT KOPPEISIUU
U yCTaHaBJIMBAaTh BUJ KOPPEISALMOHHOMN 3aBUCUMOCTH.

MeToauueckue YKazaHus

OnemMeHTbl Teopuu Koppensuuud. PyHKIHMOHANbHAsA, CTATUCTHYECKas W KOPPESALHOHHAs
3aBHCUMOCTH. [IBe cirydaiiHble BEIMYMHBI MOTYT OBITH CBSI3aHBI (DYHKIIMOHAIBHOM 3aBHCHMOCTBIO,
T.e. U3MEHEHHME OJHOM M3 HMX [0 OIpPEAEICHHOMY 3aKOHY BJIEUET HM3MEHEHHE IpYrod, Wiu
3aBUCHUMOCTBIO JPYroro poja, Ha3bIBae€TCsl CTAaTUCTUYECKOW, WJIM ObITh HE3aBUCHMBIMH.
Onpenenenne. CTaTUCTUYECKON Ha3bIBAIOT 3aBUCUMOCTb, HPU KOTOPOH H3MEHEHUE OJHON W3
BEJIMYMH BJIEYET U3MEHEHUE PACIIPEICICHUS IPYTOM.

Onpenenenue. Ecniu npu M3MEHEHUH OJHOM M3 BETUYMH M3MEHSAETCS CpeJHee 3HAueHHE
JPYroM, TO B 3TOM CJIy4ae CTaTUCTUYECKAasi 3aBUCUMOCTb. HAa3bIBAETCSI KOPPENIALIUMOHHOM.

Onpenesienue. YCIOBHBIMA CPETHUM HA3bIBAETCS CpeHEE apuMeTHYecKoe 3HaueHue Y,
COOTBETCTBYIOIIEE 3HAYECHUIO X.

Onpenenenne. KoppensnoHHON 3aBUCUMOCTBIO Y OT X Ha3blBAIOT (PYHKIIMOHAIBHYIO
3aBUCHMOCTH ycI0BHOM cpenueil ot x: f. () YpaBHeHue () Ha3bIBaeTCsl ypaBHEHHEM perpeccuu Y Ha
X, ¢ynkuuto f HaszwiBaercs perpeccuedt Y Ha X, a ee rpaduk - nuHued perpeccun Y Ha X.
AHAJIOTUYHO OMPEAeIIIeTCS KOPPETAIHMOHHAs 3aBUCUMOCTh X OT Y. 3.

OcHoBHbIe 3aJauu Teopuu Koppeasuun. Taxkux 3anauy ase. Ilepsas 3amaua Teopuu
KOPPEJSIUU YCTAHOBUTH GOPMY KOPPENSLUOHHON CBSI3H, T.€. BUJl QYHKIUHU perpeccur (JTMHeHHas,
KBaJ[paTU4Has, IMOKa3aTrelbHas W T.1.). Hambosiee wacTto BcTpewaroTcs nuHelHble. Ecom 00e
3aBUCHUMOCTH X OT Y M Y OT X JIMHEHHBL, TO KOppeNslMs JHHEWHas, B NPOTUBHOM CIlly4yae
HelnuHelHas. Bropas 3amada Teopuu KOppENsUUM OLEHUTh TECHOTY (CHILy) KOPpPEIsSIUOHHON
cBsi3U. TecHOTa KOPPESIIMOHHOM 3aBUCUMOCTH Y OT X OLIEHUBAETCS 10 BEJIMYHUHE

Bomnpocel k Teme:
1. Koppensuuonnsiii ananu3. Pacuet BEIOOpOUHO 1o K03 UIIMEHTa THHEHHON KOPPEIAIUU U
OIICHKA €ro 3HAYUMOCTH.
2. Perpeccruonnsiit anaim3 Pacdet ko3pGuIineHToB ypaBHEHUS JTMHEHHON pErpecCHm.
3. MeTo 1 HAaMEHbBIINX KBAAPATOB.

Tema 6. Ctatuctuyeckas IpoBepKa rUmoTe3

Heapb: ycBOeHHE U 3aKpeIsICHUE HABHIKOB MPOBEPKH CTATHCTUYECKUX THIIOTE3 O TEOPETUYECKOM
3aKOHE pachpeieNieHusl, 0 PaBeHCTBE CPEIHUX U JAUCIEPCHM, a TaKkKe MPOBEPKE TUIOTE3bI O
pPaBEHCTBE 3HAKOB. W 3aKpEIUIEHHWE alropuTMa IMPOBEPKH THIOTE3bl O 3aKOHE pacIpelleieHUs
reHepaTbHONH COBOKYITHOCTH.

MeTtoanuyeckue ykazaHus

Pemienne MHOrux MMPaKTUYCCKUX (MG,I[I/II_II/IHCKI/IX, (l)apMaLleBTI/I‘-IeCKI/IX u T.H.) 3aga4
OCHOBAHO Ha HNPHUHOUIIC AaHAJIOTHH, KOT'Ja JIA 00BsICHEHUS 0COOCHHOCTEH CTPOCHUHA cnabo
HU3YUCHHBIX 00BEKTOB HCIIOJIB3YIOT 3dKOHOMCPHOCTH, YCTAHOBJICHHBIC TIpU H3YYCHHUU
AQHAJIOTUYHBIX OOBEKTOB. Z[J'IH MMPpaBHIIBHOTO BLI60pa 00beKTa - aHajiora HeO6XO,Z[I/IMO OLICHUTDb
CTCIICHBb €ro CXO0ACTBA C UCCIICAYEMbIM 00BEKTOM.

B ApYyrux ciydadXx BO3HUKACT HCO6XOI[I/IMOCTB OLCHUTL CTCIICHL Pa3jInvus 00BEKTOB IO
TEM HJIM WHBIM (I)I/I3I/I‘-ICCKI/IM CBOIMCTBaM.

I[J'IH 00BEKTHBHOIO peuIiCHus BOIIPOCa O CXOACTBC UJIN PA3JIMYNU 00BEKTOB HCIIOJIB3YHOTCA

CTaATUCTUYCCKUC MCTOJblI IMPOBCPKHU THUIOTEC3 O PABCHCTBC YHCIIOBBIX XAPAKTCPUCTHK WM HUX
®opma A Crpannna 10 u3 19
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cBorcTBax. Yarie BCEro 3Tu METOAbI IPUMEHSIOTCS ULl CYKICHUS:

* O PaBEHCTBE CPEJHUX 3HAYCHUHN U3y4aeMOI0 IPU3HAKA, IIOJyYEHHBIX Pa3HbIMU METO1aMHU

JUISL OJTHOTO ¥ TOTO K€ 00BEKTa MM OJHUM METOJIOM JUISl PA3IMYHBIX 0OBEKTOB;

* 0 paBEHCTBE JAMCIIEPCUI IBYX CIyYaHBIX BEJIMYMH MO BEIOOPOYHBIM JTaHHBIM;

* 00 OJTHOPOTHOCTH U3Y4aeMOTO OOBEKTA;

* 0 MOJY4YeHHMH OOOCHOBAaHHOIO MPEJCTaBICHHUS O BMJIE pACHpEleNICHUs NpHU3HAKa B
rE€HEepaJbHOM

COBOKYITHOCTH.

[IpoBepsieMyro TUTIOTE3y HA3BIBAIOT OCHOBHOW M 0003HauaroT Hgo. B mpoTuBOoBec k Heit
bopmMynmupyIOT anpTepHaTUBHYIO THIOTe3y H 1. CTatncTryeckas mpoBepKa TUMOTE3 MPOU3BOJUTCS
C MOMOIIBI0 KpuTepueB coriacus. CTaTUCTUUECKUNH KPUTEPUIl WM KPUTEpUN cOrjacust — 3TO
HEKOTOpasi ciaydaiiHas (QYHKIMs, BbIUMCIsiEeMas MO BBIOOPOYHBIM 3HAUYEHHUSAM, paclpeaeieHue
KOTOpPO#l M3BECTHO. 3a/laB HEKOTOPOE MaJlo€ 3HAUEHUE 0, OINpPEAESIOT KPUTHUECKYHO 001acTh,
BEPOSATHOCTH MOIAaHNs BEIYMCICHHOIO 3HAYEHHUs KPUTEPHUS IPHU BEPHOM IPOBEPAEMON TMIIOTE3E
paBHa o. Ilpenmonaras coOpITHE ¢ MaJloil BEPOSTHOCTHIO MPAKTUYECKH HEBO3MOXHBIM, IPH
MONa/IaHNN 3HAYEHMs] KPUTEPHsI B KPUTHUYECKYIO 00JIaCTh MPOBEPSEMYIO TMIIOTE3Y OTBEPraoT ,
MpUHUMas albTepHaTUBHYIO. Takum oOpa3oMm, BEpOSITHOCTh COBEpIIMTh ommoOKy 1 pona , T.e.
OTBEPTHYTh BEPHYIO OCHOBHYIO TMIIOTE3Y, paBHa 0. YMCIIO 0 HA3BIBAIOT YPOBHEM 3HAYMMOCTH , a
BepoATHOCT P=1 -a , 4TO TpHHATas ambTepHATUBHAs TUIOTE3a BEpPHA, - JOBEPUTEIBHOU
BEPOSATHOCTBIO.

Bonpocsl k Teme:
1. Kputepuit ®uimepa
2. Kpurepuit CtbrogeHTa
3. Kpurepuii [Iupcona

Pa3znen 4. AHan3 BpeMeHHBIX PS10B

Tema 7. TloHsiTHE CTAlMOHAPHBIX U HECTAI[MOHAPHBIX BPEMEHHBIX PSJIOB

Heap: M3yuyuTh OCHOBHBIE MOHATHS, KIACCU(PHUKAUIO M KOMIIOHEHTHBIH COCTaB BPEMEHHBIX
psanoB. IloHsTh cymHOCTB, CHOCOOBI pacuyeTa U SKOHOMHUYECKYIO HHTEPIIPETALIMI0 OCHOBHBIX
AQHAJIMTUYECKUX U CPETHUX MOKA3ATENH IUHAMUKU.

MeToanueckne yKazaHust

Bpemennoii pso — 3TO TOCHEAOBAaTENbHOCTh HAOMIONCHUHN, YIOPSAOYEHHAass MO BPEMEHH:

Y1, Y255 Y

, TIIe Ye_ 4yucia, MPEACTABIISIONIUME HAOIIOIEHUS HEKOTOPOM MEepeMEHHO B N

PaBHOOTCTOALINX MOMEHTOB BPEMEHU t= 1’ 2’ AL .
[Ipumepbl TaHHBIX, KOTOpbIE HEOOXOAMMO U3ydaTh BO BpPEMEHH: ILIEHBI Ha TOBap, JelioBas
AKTUBHOCTb, HALIMOHAJIbHBIN BaJIOBOM MPOIYKT.
Ocobennocms 8pemeHHbIX ps008 — 3aBUCUMOCTD JIAHHBIX, XapaKTep KOTOPOU MOXKET OMpPeAesIThCs
MOJIOKEHHEM HAOII0/IEHUH B MOCIIeI0BATEIbHOCTH.
OcHogHble 3a0auu aHanu3a 8peMeHHbIX ps0os:.
e TMPOTrHO3UPOBAHHUE HA OCHOBE 3HAHHUS MPOIIIOTO;
e C)KaToe OMHCAHHE XapaKTePHBIX 0COOEHHOCTEH psina;
e yIOpaBII€HHE MPOLECCOM, HOPOKIAIOIIUM P,
B ananmm3ze BpeMEHHBIX PANOB IPEAINOJAracTcs, YTO MCXOJIHBIE JAHHBIE COAEpKaT
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. €
JIETEpMUHUPOBAHHYIO M caydaiinyio (- [) cocraBnstomue. B obmeM ciaydae AeTepMUHUPOBAHHAS
COCTABJISIONIAsl MOXKET ObITh IPEJICTABIICHA B BUIE€ COBOKYITHOCTH CJICYIOIINX KOMIIOHEHT:

u
o mpenda L, ONpenensomero riaBHyo TEHIECHIUIO BPEMEHHOTO PAJIA;

o yuknos (yuxiuueckoii cocmaénsioweri) L — Gojee UIM MeHee PErylIsSpHBIX KojeOaHMii
OTHOCHTEIIBHO TPEH/IA;

o ce30nHOl cocmaensowel L — nepuoauIecKux KoaeOaHui.
BpemenHoi# psig MOKET OBITH TIPEJICTABIICH PA3IMYHBIMA MATEMATHUYCCKUMHU MOJICIISIMHU.
Aooumusnas mooenw.

Ye=u +W, +S, +¢;
Mynemunauxamusnas Mooens.

Ve =uW;Si€;

EcnM NpeanoNoXuTh, YTO CE30HHAs COCTaBIAIOmAs L MpONOpIMOHATbHA CyMME TPEHAA |

i q S = U +W)C,
UKJINIECKOW COCTaBJISIONICH ,
BUJC CMEUAHHOU MoOeu.

Ve = (u, +W)(A+ Ct)+8t_

Bei6op Monenu 3aBUCHUT OT KOHKPETHOM COBOKYIMHOCTH SIBJIEHUH, OINpENeNsIFoIIMX JaHHBIN
BPEMEHHOM PAJl U UX B3aUMOCBSI3EH.

TO BpPEMEHHOU psj OyneT MpeACTaBICH B

Bomnpocsl k Teme:

1. Onpenenenve CTalOHAPHOTO U HECTAIIMOHAPHOTO BpEMEHHOTO psiaa. UncioBbie
XapaKTEPUCTUKH CTALIMOHAPHBIX U HECTAIMOHAPHBIX BPEMEHHBIX PSJIOB

2. CrinaxuBaHu€ BPEMEHHBIX PAJIOB.

3. [IporHo3upoBaHue BpeMEHHBIX PSIOB.

Pa3znen 5. MaremaTtuyeckue MeTOAbl ONITUMMU3ANUU B hapmanuun

Tema 8. TpancnoprHas 3a1a4a TUHEHHOTO TPOrPAMMUPOBAHUS

Henab: U3ydyenue MeTona ceBepo-3amaJHOTO yrila, MeTOoJa MUHHUMAaJIbHON CTOMMOCTH, a TaKXKe C
MOMOIIBI0 TAHHBIX METOJIOB YMETh MOCTPOUTH MEPBOHAYAIBHBIN MJIaH TPAHCHOPTHOW 3a/Jadyu B
MIPUMEHEHHUH K allTeYHOMN CETH.

MeTtoanuyeckue ykazaHus

TpchnopTHHe 3aJauydl  — 4YacCTHBIN cnyqaﬁ 3agady MareMaTud4cCKoro (HHHeﬁHOFO)
InporpaMMupOBaHusl, MHOFOO6paSI/Ie HX TIOCTAaHOBOK MW MCETOJAbI PCHICHUA U3JIOKCHBI B
COOTBCTCTBYIOH.Ieﬁ MaTeMaTH4eCKOMI JaTeparype. Pazauuaror 1aBa BHIa MaTeMaTHYECKHX
TPAHCIIOPTHBIX 3a4a4Y — B BHU/C “maxMaTku’ U B CETEBOM IOCTaHOBKE. B 3agadax ImmaxmaTHoro
THUIIa BCC HCHYIJICBLIC KO3(1)(1)I/II_II/IGHTLI KaXaou CTpOKH HCXOJHOM MaTpHUIbL CI/IMHJ'IeKC'Ta6J'II/II_IBI
HUMCIOT OJWMH M TOT K€ 3HAK, B 3aJa4aX B CETEBOI MOCTAaHOBKE B MaTpune CymeCTBYOT CTPOKHU, B
KOTOPBIX BCTPECUYAKOTCA KAK MMOJIOKUTCIIBHBIC, TAK U OTPUIATCIIbHBIC HCHYJICBBIC KO3(I)(I)I/II_II/IGHTLI.
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CnoBo “rpaHcniopTHas’” HE 03HAYAET, YTO TAKHUE 33J]a4d MOTYT HUCIIOJB30BATHCS TOJBKO IS
ONTUMM3ALMU [IEPEBO30K, TAKOE HA3BaHUE OHU NOJIYYHIIN IIPOCTO IIOTOMY, UYTO 334a4d HaXO0KJICHUS
ONTUMAJBHBIX IO KPUTEPUI0O MMHMMM3ALMM CYMMAapHbIX TpPaHCHOPTHBIX 3arpaT CXeM
MPUKPEIUICHUS] TOTpeOUTENe K IMOCTABUIMKAM HMCTOPUYECKH OBUIM TMEPBHIMH B COBOKYITHOCTH
Pa3IUYHbIX SKOHOMUYECKUX MTPOOJIEM, PEIIaeMBbIX C IIOMOILBIO MOJENEH TAKOTo BUAA.

[IpocrelimyMy TpaHCHOPTHBIMHU 33Ja4aMU SIBJISIIOTCSL 337adyd O IEPEBO3KAX HEKOTOPOIO
OJIHOPOJIHOTO Tpy3a U3 IYHKTOB OTIpaBiieHUs (OT IMOCTAaBIIMKOB) B MYHKTHl Ha3HayeHUs (K
noTpeOUTENSAIM) TPU 00ECTIEYeHNH MUHUMAJIBHBIX 3aTpaT Ha MIEPEBO3KH.

[lox oAHOPOAHBIMU Tpy3aMM MOHUMAIOTCS TPY3bl , KOTOpPBIE MOTYT OBITh IEPEBE3ECHBI
OJIHUM U TeM ke cocTaBoM . OOBIYHO HayaJIbHbBIE YCIOBUS TAKMX 337a4 3alUCHIBAIOT B TaOIHUILY .
Hampumep , 71 m mocTaBIIMKOB U N MOTpeOUTENEH Takasi TaOInIa UMEET CICAYIOMNUMA BU , TIE
nokasaresnu 1j C — CTOMMOCTb NMEPEeBO3KU €AMHMIIBI TPYy3a OT KaX/I0TO 1 - ro nocraBmuka (1, , im
=... ) Kaxaomy ] - My notpeburento (1,2,,jn=...); 1a— MOIIHOCTb ( 3amachl ) 1 - 'O MOCTABIINKA
B IJITAHUPYEMBIH niepuoa ; j b — crpoc j - ro moTpeduTens Ha 3TOT Ke MEePUoL .

Bompock! k Teme:

1. [lonsiTve 0 TMHEIHOM MPOrPaMMHUPOBAHUN

2. OCHOBHBIE XapaKTEPUCTUKU METOIa ONITUMH3ALIMHI
3. IloHATHE O CETEBOM IUIAHUPOBAHUH

Tema 9 I[ToHsATHE O TEOPUH MACCOBOTO 0OCTY)KHBAHUS
Henab: M3yunth OCHOBHBIE 3aJa4yd TEOPUU MAaCCOBOIO OOCIYKHMBAHHUS M HMX INPUMEHEHHE B
¢dapmanuu. [locrpoenne matematuueckoit Mmogenu TMO u pacyeT ee OCHOBHBIX XapaKTEPUCTHK.

MeToanuyeckne yKazaHust

OcHoBHOHM 3amadeil Teopuu MmaccoBoro obOcmyxuBanus (TMO) sBisieTcss  onpejesieHHue
KOJIMYECTBEHHBIX ToKazaTene (yHkuunonupoBanus CMO M uX 3aBUCHMOCTH OT TapamMeTpoB
BXOJIALIETO MOTOKA U CTPYKTYPBI CUCTEMBI (€€ cocTaBa M (PYHKIIMOHAJIbHBIX CBA3EH).

CMO Bxr04aeT B ce0s1 CIENYIONTNE AIEMEHTHI:

a) Bxomsmuii moTok TpeboBaHUM MM 3asBOK Ha OOCTY)KUBaHHE.

b) Kananer oOcayxuBanusi. OHH MOTYT CaMOCTOSTEIBHO BBITIOJHSATH BCE OIEpAINH,
nexamue B ocHoBe (yHkumoHmpoBanns CMO, M yBeIWYHMBATH TEM CaMbIM IPOITYCKHYIO
CIIOCOOHOCTh CHCTEMBI, ONPEACIACMYI0 YHCIOM OOCIY)KMBAaHWUW, 3aBEPIICHHBIX B EIUHUILY
BpemeHu. Dusnuecku KaHaid OOCIYKMBaHHs TPEACTaBISET COOOM KaKoe-T1ubo yCTpOHCTBO,
TEXHOJIOTMYECKYIO JMHUIO U T.1. [lo uncny kananoB CMO nonpa3faensitoT Ha OJHOKAaHAJIbHbIE U
MHOTOKaHaJIbHEIC.

c) Ouepens. B tex cnyuasx, koraa nocrymawomue B CMO tpebGoBaHHs HE MOTYT OBITh
YIOBJIETBOPEHBI HEMEJIJIEHHO, BO3HUKAET odepenp, 1100 3tu TpeboBanus nokuaaroT CMO He
oOciykeHHBIMU. B 3T0# cuTyannu HHTEpeC MOXKET MPEACTABIATh UIMHA ATON OUepe/iy,
JTUCIUILIMHA odvepenu (MOpSI0K, B COOTBETCTBHHM C KOTOPBIM OXKHJAIOIIME TpeOOBaHUS
HAMPAaBJIAIOTCS Ha 00CTY)KHBaHUE), BPEMS OKUAAHUS.

d) Beixomsmuii moTok TpeOOBaHMII — 3TO MOTOK TPEeOOBaHMM, MOKHAAIOUIUX CHUCTEMY.
[Tpuuem >T TpeboOBaHUs MOTYT OBITH OOCTYKEHBI MK HE 00ciykeHbl B JanHoit CMO.

MowmeHT tB, HaunHas ¢ KOTOPOro MOCTYMUBIIIEE TPEOOBAHUE CUUTAETCS
BBITIOJTHEHHBIM, UTPAET BaXHYIO POJb B OlleHKax (yHKIMOHHpoBaHUs paznudyabix CMO, Tak kak
(akT OKOHYAHHS OYepPeNHOTO OOCTYKMBAaHUS CBHJAETENBCTBYET O JOCTHIKCHHM IIEIH,
IOCTABJIEHHOM Imiepel cucrtemoil. IlepBoi 3amadeil, ¢ KOTOPOM HAYMHAETCS MCCIEHOBAHUE IIO
Teopun MaccoBoro oociyxuanus (TMO) unu ee MpUIIOKEHUSIM, SIBISIETCS U3YyYSHHE TOTO TIOTOKA
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TpeOOBaHUM, KOTOPBIN MOCTyHmaeT Ha KaHaJI OOCTYXHUBaHUs. BXOIAIuM TOTOKOM TpeOoBaHUI
OyneM Ha3plBaTh HEYOBIBAIOUIMHA  ciay4aiHbIi mpouecc  X(t), NPUHUMAIOUIMKA  TOJIBKO
nenounciennsie 3Hadenus 0, 1, 2, ... Cuywaiitsiii npomecc X(t) ecTh 4mciao TpeOOBaHUIA,
MOCTYIMHBIIKX 32 poMexyTok Bpemenn  (0; t).

Bomnpocel k Teme:

1. Onpenenenne 3aKOHOMEPHOCTEH PabOThl CHCTEM MacCOBOTO OOCTYKUBAHUS

2. OnpeneneHue NOoToka TpeOOBaHUI , MEXaHU3Ma OOCITY)KMBAHHUS U TUCIUILIHHBI 00CTYKUBaHUS
3. Xapakrepuctuku 3p(HEeKTUBHOCTH OJTHOKAHATBHBIX CHCTEM MAaCCOBOTO 0OCITYKHMBAHUS

8. TEMATUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PKOEPATOB

Jlannblii Bu paboThl He IpexycMoTpeH Y11

9. MIEPEYEHB BOITPOCOB K 3AUYETY

Nunexc Ne
dopmynHpoBKa BOIIpOCca
KOMITETEHIIMH | 3aJaHusl
Hudbdepenumansuoe ucuncinenue. [loHsTre Mpou3BOAHON (HYHKIIUH.
OIK-1 1 [IpaBuio HaXOXJEHUs MNpou3BoAHOW  ¢yHkuuu. Tabnuial
MPOU3BOIHBIX. DU3NYECKUA U OMOJOTUYECKUM CMBICT MPOU3BOIHOM
byHKINH.
OTIK -1 5 Hubdepenuman GyHKIMM ¥ €ro NPUMEHEHHE B MPUOIMKEHHBIX
BBIYMCIIEHUSAX
OIIK-1 3 [IpumeHeHre NPOM3BOAHON TMEPBOr0 TMOpsAIKa K HCCIECIOBAHUIO
(YHKIIMIA Ha SKCTPEMYM.
OIIK-1 4 [Ipenmet Teopun BepossTHOCTA. OCHOBHBIE TIOHATUSA U ONPEIETICHUS
TEOPHUH BEPOSITHOCTH
OIIK-1 5 BepostHocte  coObiTms.  Knaccumueckass © cTaTHCTHYeCKas
BEPOSITHOCTD
OIIK-1 OcHoBHbIE (HOPMYIIBI TEOPHH BEPOSATHOCTH:
6 a) hopMyIia CI0KEHHUST BEPOSTHOCTEH;
0) popmMyna nmpousBeeHUsI BEPOSATHOCTEH.
OIIK-1 7 ®dopmyina baiieca.
OIIK-1 8 Crnyyaiinble BeIMUUHBL. [IUCKpETHBIE CllydailHble BEJIUYHMHBI. 3aKOHBI
pacnpesiesIeHUs] JUCKPETHBIX CIyYalHbIX BEJIMYHH:
OIlK-1 HenpepwiBHble cnydaiinble BenuuuHbl. OmnpeaeneHue QyHKIUH
9 pacnpeniesieHdss HEeNpepbIBHOM cilydyallHOW BeiauuuHbl. HopmanbHbIN
3aKOH pacipesiesieHusl HENPEePhIBHOM CilydailHOU BesnuuHbl. [IpaBuio
TPEX CHUTM.
OIlK-1 YucnoBble XapaKTEPUCTUKU PACHPENCIICHUS TUCKPETHOU CIy4alHON
10 BEJINYUHBI. (MaremaTuueckoe 0’KHJIaHUE, ucrepcus,
CPEIHEKBAAPATUYECKOE  OTKJIOHEHUE).UHcIoBple XapaKTEPUCTUKH
pacnpeiesIeHUs] HEPEPBbIBHOM CITy4yallHOW BEJIMYUHBI.
Maremaruueckass cratuctuka M ee Metoa. OCHOBHBIE 3Tambl
OIIK-1 11 CTaTUCTHUYECKOW paboThl. I'eHepanbHas COBOKYNHOCTh U BBIOOpKA
Crnioco6b1 GopMHUPOBaHUS BBIOOPKH.
OIK-1 12 Bapuanumonsslif psg u ero HarisaHoe uzoOpaxenue. Iloctpoenue
TUCTOTPAMMBbI
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10.  XapakTepuCTUKU CTATHCTHUYECKOTO PACIIPEICIICHHUS:
OITK-1 13 a)XapaKTEPUCTUKHU OJIOKEHHUS;
0)XxapaKTepuUCTUKH (HOPMBI;
B) XapaKTEPUCTUKU DPACCESTHUSI.
OneHka mMmapaMeTpoB TEHEPATbHOW COBOKYMHOCTH. ToueuyHas
OIIK-1 14 WHTEpBaJbHAsl OLIEHKA. JlOBEpUTEIbHBIA HWHTEpPBAI. YPOBEHBb
3HAYMMOCTHU
OI1K-1 15 WHuTepBasibHas orieHka npu manoil Beidbopke. Kputepuit CteloneHTa
OITK-6 16 Craructuueckre THUIMOTE3bl M WX TpoBepka. llapamerpuueckue u
HerapaMeTPUIECKUEe KPUTEPHH.
t-xpurepuit CtpronenTa. [IpoBepka runore3 OTHOCUTEIBHO CPETHUX.
OIIK-6 17
OIIK-6 18 F-kpurtepuii @umepa. [IpoBepka runores A AUCHEPCUN.
OIIK-6 19 [IpoBepka rumore3 o 3akoHax pacnpeneneHus. Kpurepuit xu-
KBaJpar.
Hucnepcuonnslii  aHanmu3. ['pamanuu  ¢GakToOpoB M UX aHAIMS3.
OIIK-6 20 [IpocTenimas cxema BapbUPOBAHMS IIPU paA3JIMUUU 10 OJHOMY
(dakrtopy.
OITK-6 21 [Tonsarue xoppensuuu. OyHKIIMOHATIEHAS U KOPPEISIITUOHHAS 3aBUCH-
MocTh. ['paduxu paccesHusl.
OIIK-6 22 KoaddunmenT xoppensuuu u ero cBONCTBA.
OITK-6 23 PerpeccuBneblii ananus. JIuneitHas perpeccusi.
OIIK-6 24 [Tonstue BpemeHHoro psiga. Bunsl psaos. OnpeneneHue TpeH a.
AHanu3 JOUMHAMHYECKMX PSAAOB. XPOHOJIOTMYECKAass  CPEIHsI.
OIIK-6 25 AGcomoTHbIl TipupocT psana. Kosaddunument pocra. Temm pocra.
Temn npupocrta
BrIpaBHMBaHNE AMHAMUYECKUX PAJIOB:
OIIK-6 26 a) rpadUUeCKuii METOT
0) METOT HAMMEHBIITUX KBAJIPaTOB
OITK-6 7 XapakTepuCTUKU TPaHCHOPTHOU 3a7a4u JIMHEUHOTO
IPOrpaMMHUpPOBAHUS
OIIK-6 28 [ToHsaTHE O TEOPUU MACCOBOTO OOCTY)KUBAHUS
OITK-6 29 OcHoBHBIE  XapakTepUCTUKU A(P(HEKTUBHOCTH  OJHOKAHAIBHBIX
CHUCTEM MacCOBOTO OOCIYKHBAHHUS
OIIK-6 30 Omnpenenenre NOToka TpeOOBaHMIA

10. CAMOCTOSATEJIBHASA PABOTA CTYJIEHTOB

®opma o0ydeHus : ouHast

Pa3znen, tema KoaunuecTBoO
4acoB
Pa3zgen 1. MaTteMaTu4uecKHii aHAJIN3 4

Tema 1. IlpousBoaHas QyHKIMH, €€ TEOMETPUUECKUI U MEXaHUYECKUH CMBICII.
IIpenen ¢yHKuuit 1 mociea0BaTENILHOCTH
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1. [Tpubnxenusie BeraucieHus. YncnenHoe nuddepeHnnpoBaHme

2. meeT 11 MECTO CBOMCTBO MHBAPUAHTHOCTH T MU HEPESHIINATOB BBICITUX
TIOPSIIKOB.

3.Dopmyna ayist TprOIMKEHHBIX BEIYHUCICHHN ¢ TOMOIIBIO auddepenimana.

Pa3nesn 2. OcHOBBI TEOPHH BEPOSITHOCTH

Tema 2. DneMeHTH KOMOMHATOPUKHU

1. [IpaBuia ne Moprasa.

2. IImoTHOCTH BEPOSITHOCTH.

3. PaBHOMEpHBIIi 3aKOH pacrpe/ieIeHusl.

Tema 3. CiryqaiiHbIe COOBITUS U BEJIMYMHBI
1. Pacnipenenenue Ilyaccona u ero cBoiictsa
2. ®opmynsl Jlannaca.

3. He3aBucuMbie MOBTOPHBIE UCTIBITAHUS

Pasznea 3. MaremMaruyeckasi CTATUCTUKA

Tema 4. OcHOBBI BELIOOPOYHOTO METO/1A
1. IlepemenHbIE U TPU3HAKH.

2. I3Mepenus u nikassl

3. Koapumnument accumerpun

Tema 5. DneMeHTHI TEOPUN KOPPEISLIUN
1. Buapl cBs13elt MeX 1y IEpeEMEHHBIMU
2. KoppensuunoHHbIE€ THarpaMMbl

3. KoppesinmoHHoe 1oJjie

Tema 6. CtatucTrdeckasi mpoBepKa TUIOTE3
1. Kpurepuii Guiepa
2. Kpurepuit CtbrogeHTa
3. Kputepuii [Iupcona

Pasznea 4. AHaJin3 BpeMeHHBIX PSI10B

Tema 7. [loHsITHE CTAlUOHAPHBIX W HECTAIMOHAPHBIX BPEMEHHBIX PSJIOB
1. Onpenenenne nuarnocruku VAR

2. [TonsiTre cny4aiiHOTO (CTOXAaCTHYECKOr0) Mpoliecca

3. IloHSATHE 3ProANIHOCTH

Pasznen 5. Maremarnueckue MeTOAbl ONITUMMU3AIUU B (hapMain

HH

Tema 8. TpancnoprHas 3a7a4a JUHEHHOTO TIPOTPAMMHUPOBAHHS

1. TIpabuyeckuii MeTOa pemieHUs 3adad  I[EJOYHCICHHOTO JIMHEHHOTO
MPOrpaMMHUPOBAHUS

2. 3aja4da «0 PIOK3aKe» METOJI0OM JUHAMHYECKOTO MPOrpaMMHUPOBaHUS

3. Teopema TBOMCTBEHHOCTH.

Tema 9 IlonsTHE O TEOPUM MAaCCOBOTO OOCITYKUBAaHUS

1. PexyppentHsiif notok. I[ToTok Dprianra kak yacTHBIN citydaii
PEKYPPEHTHOIO MTOTOKA.

2. CranoHapHbI€ TIOTOKH.

3. HectanmoHapHble IOTOKHU.

Hroro:

36

11. YYEBHO-METOJUYECKOE U HUH®OPMAIIMOHHOE OBECIIEYEHUE

TV CHUTIIMHBI
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a) Cnimcoxk peKoMeHyeMoii JTuTepaTypbl

OCHOBHAasl:
1. TIpekos, E. B. Maremaruxka : yue6nux / E. B. I'pexos. - Mocksa : TDOTAP-Menua, 2022.
- 304 c. - ISBN 978-5-9704-7097-8. - Texkcr : anexrponusiii / 9bC "KoHcynpTanTt
crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970470978.html
2. TlaBnymkos, U. B. Maremaruka : yue6nuk / U. B. ITapaymkos, JI. B. Po3osckuii,
U. A. HapkeBuu. - Mocksa : I'D0TAP-Meaua, 2022. - 320 c. - ISBN 978-5-9704-

7082-4. - Texcr : anekrpounsii // OBC "KoncynbTanT crymenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970470824.html

JAOMOJIHUTE/IbLHAS:

1. Bacun, A. A. Teopus BeposAITHOCTEN U MaTeMaTHYecKasi CTATUCTHKA : PyKOBOJCTBO IO
pemenuro 3amau. Y. 2 / A. A. Bacun - Mockaa : [Ipomereii, 2022. - 114 c. - ISBN 978-5-
00172-235-9. - Tekcr : anekrponnsiit // ObC "Koncynbrant crynenTa" : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785001722359.html

2. Marematuka : yaeonoe nocooue / C. H. Bepuues, A. B. ['o6b1m, O. E. Pomenko, E. A.
Jlebenena ; Bepuuer C.H.; ['oObimr A.B.; Pomenko O.E.; Jlebenesa E.A. - Mocksa :
HI'TY, 2019. - 174 c. - URL.:
https://www.studentlibrary.ru/book/ISBN9785778238725.html

3. boromoinos, H. B. Matemaruka : YueOHuk as By30B / Hukonaii Bacuneesuy, [etp
NBanosuy ; boromosos H. B., Camoiinenko I1. U. - 5-e u3n. ; nep. u gom. - Mocksa :
FOpaiit, 2021. - 401 c. - (Beiciee oopazosanue). - URL: https://urait.ru/bcode/468633

Y4eOHO-MeTOAuYecKas:
1. Onenkosa, JI. B. MeToandeckue yka3aHus sl OpraHU3alid CaMOCTOSITETbHOW paOOThI
CTYJIEHTOB IO AuCIUIUIHHE «MaTtemaTuka» i cnenuanbHocTu 33.05.01 «Dapmarnusy /
JI. B. FOnenkoga. - 2022. - 8 c. - Heonmy6nukoBannsiit pecypce. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13612. - Peskum mocrymna: ObC Yul'V. -
TeKCT : AIEeKTPOHHBIH.

2. HOpnenkosa, JI. B. MeTtoaudeckue yka3aHus JUisl IPAaKTUYECKUX 3aHATHIA CTYJICHTOB TI0
mucrurnHe «Maremarukay i cnerpaibHocTd 33.05.01 «Dapmanmsy» / J1. B.
IOnenkoga. - 2022. - 7 c. - HeonyommkoBanHbIi pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13615. - Pexum nocryna: 9bC Yul'V. -
TekcT : 3NeKTPOHHBIN.

CornacoBaHo:
_ Cnenuanuct Benymun / Maxykuna CH.  / _ 2024
JIOIKHOCTD COTPYAHUKA HAYYHOH OUOIMOTEKH [()5(e] MOJNHUCH nara

0) mporpaMMHoe obecrneyeHue:

OrmepalMoHHbIE CHCTEMbI, B TOM 4mcie LINUX, makeTel CTaHAapTHBIX MPOTPaMM
LibreOffice, B Tom umcne oducHble, CTaTHCTHYECKOW OOpaOOTKM JaHHBIX, 00pabOTKU
OMOMEMIIMHCKUX CUTHAJIOB, M300paXeHUI M T€HEeTHUECKOro KOJa; JeMO-BEepCUH U JIEHCTBYIOIINE
MaKeTbl MEIUIIUHCKIX HH(POPMAITIOHHBIX CUCTEM.
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IIpogheccuonanviivie 6azvl OaHHYIX, UHPOPMAYUOHHO-CNPABOUHBLE CUCIEMb]

1. DekTpoHHO-0MG./IMOTEYHbIE CHCTEMbI:

1.1. ITu¢posoit obpasosatensHblil pecypce IPRsmart : anexTponHo-OubnunoTednas cucrema :
caiit / OO0 Komnanwus «A#t [Tu Ap Meauay. - Capatos, [2024]. — URL: http://www.iprbookshop.ru.
— PesxuM JrocTyma: jist 3aperucTpup. Mojib3oBarenell. - TeKCT : aNeKTpOHHBIH.

1.2. O6pasoBarensuas miarpopma FOPAWT : o6pasoBaTenbHEIN pecype, 3TeKTpPOHHAs
Gubnroteka : caiit / OO0 DiexTponHoe u3narenseTBo «FOPAWT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum moctyma: ajs 3aperucTpup. nojib3oBaresneit. - TeKeT : 271eKTpOHHBIH.

1.3. basza manHbIX «DnexkTpoHHas O6ubnuoreka Texuudeckoro BY3a (OBC «KoncymapTant
CTyIEHTa») : 3JIeKTpoHHO-OubmuoTeuHas cucrema : caiit / OOO «Ilomutexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyna: Juist 3aperucTpup.
noJib3oBareseit. — TEKCT : ANeKTPOHHBIN.

1.4. KoHcy/bTaHT Bpaya. DJIEKTPOHHAsE MEIULUHCKas Oubnuoreka : 6a3a JaHHBIX : caifT /
00O «Bepicmiasi mKoJia OpraHM3alid ¥ YOpPaBICHHsS 3ApaBoOoXpaHeHUEeM-KOMIUIEKCHBINH
MEIMIMHCKUN KOoHcanTuHr». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYIIa: JUIs 3apETUCTPHUP. TTOJIb30BaTeNel. — TeKCT : AeKTPOHHBIH.

1.5. Bosbliias MeTuIMHCKast OHOJIHOTEKA | AIeKTPOHHO-OHOIMoTeuHast ciucteMa : cait / OO0
«Bykamy». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: mis
3aperucTpHp. noyb3oBaTenelt. — TeKCeT : 21eKTPOHHBIH.

1.6. OBC Jlaub : anektporHO-O0ubMoTedHas cuctema : cait / OO0 DBC «Jlaupy». — CaHKT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexum moctyma: Amst 3aperucTpup.
noJsib3oBarteniel. — TeKCT : AIeKTPOHHBIN.

1.7. OBC Znanium.com : 31eKTpoHHO-OHOIMOTeyHas cucrema : cait / OO0 «3HaHuym». -
Mocksa, [2024]. - URL: http://znanium.com . — Pexxum focTyna : Ui 3apeTHCTPUp. HOIb30BaTeNeH.
- TexcT : 2IeKTPOHHBIH.

2. KoucyabTantIlioc [DneKkTpoHHBIH pecypc]: cmpaBodHast mpasopas cucrema. / OO0
«Koncynbrant ITmrocy - DnexkrpoH. aaH. - Mocksa : Koncynsrautllntoc, [2024].

3. eLIBRARY.RU: nayuHas snexTpoHHas Oubmuoreka : caiit / OOO «Hayunas
Onexrponnas bubmmoreka». — Mockga, [2024]. — URL: http://elibrary.ru. — Pexxum poctyna : Ui
ABTOPHM3. [TOJIb30BaTeNeH. — TeKCT : AIeKTPOHHBIH

4. @epepaabHasi rocyaapcTBeHHass uHGopMaunuHoHHas cucremMa «HanmonaabHas
3/1eKTPOHHAsE OHOJIHOTEeKA» : IIeKTpOHHas 6ubmmoreka : caidt / ®I'BY PI'b. — Mocksa, [2024]. —
URL: https://u36.pd. — Pexum nmoctyna : s monp3oBatenelt HayyHoi Ombmmorexkn. — Tekcr :
QJIEKTPOHHBIH.

5. Poccuiickoe o0pazoBanue : (enepanbHblil moprtan / yupeautens OIAY «DUITO». —
URL: http://www.edu.ru. — TekcT : 2n1eKTpOHHBIHA.

6. DinexTponHas OGubmHoTeyHasi cucremMa Yal'V : Moaynb «DjekTpoHHas OubIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlata Dxcnpeccy. — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JOCTYTIa : JUIsl T0JIb30BaTeeil HayuHO# OnOnmnoTexu. — TEeKCT : 21eKTPOHHBIH.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHUIIJIMHBI

Benenne pucuuniuael "Maremaruka' oOecniedeHO ayqUTOPUSMHU JJI IPOBEICHUS
JeKUUH, JUId BBINOJHEHUS JIAOOpaTOPHBIX PAadOT M MPAKTUKYMOB, Ul IPOBEIACHMS TEKYLIETO
KOHTPOJISI U IPOMEXYTOUHOM aTTeCTal|H.

AyIUTOpHH YKOMILJIEKTOBAHBI CIEIMATM3UPOBAHHBIN MEOENbI0- KOMIBIOTEPHBIE CTOJBI,
CTY/bsl. AYIUTOPUH JAJs1 TPOBEACHUS JIEKIMI 000pYAOBAaHBI MYIbTUMEIUNWHBIM 00OpYyJOBaHHEM
JUTSI TIPETOCTaBIEHUS MH(POpMAIUU OOJBIIION ayAUTOPHUH.

[Tomemienns ans CaMOCTOATENbHONW pabOThl OCHAIIEHBI KOMIIBIOTEPHOM TEXHUKOW C
BO3MOXHOCTBIO TOJAKIIOUeHUsT K cetu "HTepHer" wu oOecrieueHMeM K  3JIEKTPOHHOM
MH(POPMAITMOHHO-00pa30BaATEIBHOM Cpelie, DEKTPOHHO-OUOIMOTEUYHOM CUCTEME.

1. Kommnsroteps! Intel core - 11 mT.
2. Mynbrumenuitabiii mpoekrop Panasonik PT-LB20SE - 1.
3. MapkepHblie J0CKH- 1 mIT.
4. TlpoexunoHHbIN 3KpaH - 1 miT.
PaspaboTuns crapumii npenogaearens  10aenxosa JLB.
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